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3.CURRENT ELECTRICITY

10.

11.

Single Correct Answer Type

In the electric circuit shown each cell has an emf of 2V and internal resistance of 1. The external
resistance is 2(). The value of the current [ is(in ampere)

20

|
L+ e

2V,10Q

a) 2 b) 1.25 c) 0.4 d)1.2

A, B, C and D are four resistances of 2, 2Q, 2Q) and 3(Q) respectively. They are used to form a Wheatstone
bridge. The resistance D is short circuted with a resistances R in order to get the bridge balanced. The
value of R will be

a)4Q b) 6 Q c) 8Q d)3Q
The arrangement as shown in figure is called as

L ()—

Total P.D.
AN
|
Variable P.D.

a) Potential divider b) Potential adder c) Potential substracter d) Potential multiplier

If the balance point is obtained at the 35t ¢m in a meter bridge, the resistances in the left and right gaps
are in the ratio of
a)7:13 b)13:7 c)9:11 d)11:9
Two electric bulbs rated P; watt V volts and P, watt VV volts are connected in parallel and V volts are
applied to it. The total power will be

1P2 P+ P,
P, + P, P;P,
In a meter bridge a 30() resistance is connected in the left gap and a pair of resistances Pand Qin the right
gap. Measured from the left, the balance point is 37.5 cm, when Pand Qare in series and 71.4 cm when
they are parallel. The values of Pand @ (in ohm) are
a) 40, 10 b) 35, 15 c) 30,20 d) 25, 25
In an experiment to measure the internal resistance of a cell by potentiometer, it is found that the balance
point is at a length of 2m when the cell is shunted by a 5 resistance; and is at a length of 3m when the cell
is shunted by a 104 resistance. The internal resistance of the cell is, then
a) 1.5Q b) 10Q c) 150 d) 1Q
Two electroplating cells, one of silver and another of aluminium are connected in series. The ratio of the
number of silver atoms to that of aluminium atoms deposited during time t will be
a)1:3 b)3:1 c)1l:9 d)o:1
A coil of wire of resistance 50 () is embedded in a block of ice and a potential difference of 210 V is applied
across it. The amount of ice which melts in 1 sec is
a) 0.262¢g b)2.62g c) 26.2¢g d) 0.0262 g
The resistance of 1 A ammeter is 0.018(). To convert it into 10 A ammeter, the shunt resistance required
will be

a) P, + P,watt b) /P, P, watt ) watt d) watt

a) 0.18Q b) 0.0018 Q c) 0.002 Q d) 0.12 Q
When current flows through a conductor, then the order of drift velocity of electrons will be
a) 101%m/sec b) 10~%2cm/sec c) 10*cm/sec d) 10~ tcm/sec
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20.
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22.

23.

24.

Which of the following statements is wrong

a) Voltmeter should have high resistance

b) Ammeter should have low resistance

c) Ammeter is placed in parallel across the conductor in a circuit

d) Voltmeter is placed in parallel across the conductor in a circuit

A material B has twice the specific resistance of A. A circular wire made of B has twice the diameter of a
wire made of A. Then for the two wires to have the same resistance, the ratio lz/l, of their respective
lengths must be

a) 1 b) 1/2 c) 1/4 d) 2

In the circuit shown below, the power developed in the 61 resistor is 6 watt. The power in watts
developed in the 4Q resistor is

602
AN
402
AN
|+
a) 16 b) 9 c)6 d) 4
The value of internal resistance of an ideal cell is
a) Zero b) 0.5 Q c)1Q d) Infinity

If the electronic charge is 1.6 x 1071 C, then the number of electrons passing through a section of wire
per second, when the wire carries a current of 2 A is

a) 1.25 x 1017 b) 1.6 x 1017 c) 1.25 x 10%° d) 1.6 x 10*°

Two bulbs are working in parallel order. Bulb A is brighter than bulb B. If R4 and Rg are their resistance
respectively then

a) Ry > Rp b) Ry < Rp c) Ry =Rp d) None of these

The amount of chlorine produced per-second through electrolysis in a plate which consumes 100 KW
power at 200 V is (Given, electrochemical equivalent of chlorine = 0.367 x 1073gC™1)

a) 18.35g b) 1.835¢g c) 1835¢g d)0.1835¢g

Three resistors each of 2 ohm are connected together in a triangular shape. The resistance between any
two vertices will be

a) 4/3ohm b) 3/4 ohm c) 3ohm d) 6 ohm

Two different conductors have same resistance at 0°C. It is found that the resistance of the first conductor
at t;°C is equal to the resistance of the second conductor at t,°C. The ratio of the temperature coefficients
of resistance of the conductors,Z—: is

tr
a) ra b) 5 c) f d)a

Which of the following set up can be used to verify the Ohm’s law?

a) b) <) gyﬁj d) ryﬁi

D P B PN R

The resistance of a galvanometer is 25 ohm and it requires 50 uA for full deflection. The value of the shunt
resistance required to convert it into an ammeter of 5 amp is

a) 2.5 x 10™*ohm b) 1.25 X 10~ 30hm c) 0.05 ohm d) 2.5 ohm

The resistivity of a potentiometer wire is 40 X 10~80hm — m and its area of cross-section is 8 X 10~°m?2. If
0.2 amp current is flowing through the wire, the potential gradient will be

a) 10~ %volt/m b) 10 tvolt/m c) 3.2 X 10™%volt/m d) 1 volt/m

In the circuit shown here, the readings of the ammeter and voltmeter are
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32.

33.

I
TE- ® 0
40
AW
a) 64,60V
b) 0.6 4,6V

c) 6/114,60/11V

d)11/6 A4,11/60V

A thermocouple of negligible resistance produces an e.m.f. of 40uV /°C in the linear range of temperature.
A galvanometer of resistance 10 ohm whose sensitivity is 1uA/div, is employed with the thermocouple.
The smallest value of temperature difference that can be detected by the system will be

a) 0.1°C b) 0.25°C c) 0.5°C d) 1°C
The resistance across R and Q in the figure.
A
r 2N r
ﬁmﬁk
p B r C Q
a)r/3 b)r/2 c) 2r d) 6r

When a current Iflows through a wire, the drift velocity of the electrons is v. When current 21 flows
through another wire of the same material having double the length and double the area of cross-section,
the drift velocity of the electrons will be

v v v
a) 3 b) 7 ) > d)v
A wire is broken in four equal parts. A packet is formed by keeping the four wires together. The resistance
of the packet in comparison to the resistance of the wire will be
a) Equal b) One fourth c) One eight d) i th

16
In an electroplating experiment, m gm of silver is deposited when 4 ampere of current flows for 2 minute.
The amount (in gm) of silver deposited by 6 ampere of current for 40 second will be

a)dm b)m/2 c) m/4 d)2m
Which of the following relation is wrong?

a) 1 ampere X1 ohm=1 volt b) 1 watt X1 sec=1 joule

¢) 1 newton per coulomb =1 volt per metre d) 1 columb %1 volt=1 watt

To convert a 800 mV range milli voltmeter of resistance 40 () into a galvanometer of 100 mA range, the
resistance to be connected as shunt is

a) 10 Q b) 20 Q c) 30 Q d) 40 Q

The effective resistance between points A and B is

10Q
a) 10 Q b) 20 O
c) 40 Q d) None of the above three values

If the total emf in a thermocouple is a parabolic function expressed as E = at + % bt?, which of the

following relation does not hold good?
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41.

42.

43.

. : -2

a) Neutral temperature t,, = —% b) Temperature of inversion, t; = — Ta
a

c) Thermoelectric power P = a + bt dt, = 5

The plot represents the flow of current through a wire at three different times.

i

2

1

t+ t
12 3 4 5

The ratio of charges flowing through the wire at different times is

a)2:1:2 b)1:3:3 c)1l:1:1 d)2:3:4

When the resistance of 9 Q is connected at the ends of a battery, its potential difference decreases from
40 volt to 30 volt. The internal resistance of the battery is

a)6Q b) 3 Q c)9Q d)15Q

A cylindrical metal wire of length [ and cross sectional area S, has resistance R, conductance G,
conductivity o and resistivity p. Which one of the following expressions for o is valid

GR PR GS Rl
a) — b) — c) — d) —
)= )= )= )%
The heat developed in an electric wire of resistance R by a current [ for a time t is
IRt I*t IR Rt
a b C d l
) 57 el )aar i )iz
In the circuit of adjoining figure the current though 12 () resistor will be
50 50
100
5V 5V
Af— 1 ¢
120
E WW F
1 2
An electric bulb is designed to draw power P, at voltage V. If the voltage is V it draws a power P. Then
Vo2 V\? (V) Vo
— (% b) P = (— p=(=)P P =(2)n
a) p (V> P, )P (Vo) P, c) 7) Fo ) ) Po

When two resistances R; and R, are connected in series and parallel with 120 V line power consumed will
be 25 W and 100 W respectively. Then the ratio of power consumed by R, to that consumed by R, will be

a)1:1 b)1:2 c)2:1 d)1:4
For which of the following the resistance decreases on increasing the temperature
a) Copper b) Tungsten c) Germanium d) Aluminium
The effective resistance between the points 4 and B in the figure is
D
30 30
60
A WW C
30 30
B
a) 5Q b) 2Q c) 3Q d) 4Q

How much energy in kilowatt hour is consumed in operating ten 50 watt bulbs for 10 hours per day in a
month (30 days)
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45,

46.

47.

48.

49.

50.

a) 1500 b) 5,000 c) 15 d) 150
Express which of the following setups can be used to verify Ohm’s law

c)

d) W

@

If in a voltaic cell, 5 g of zinc is consumed, we will get how many ampere hour (given that ECE of zinc is
3.38 x 107 7kgC™1)

a) 2.05 b) 8.2 c) 4.1 d)5x3.338x 1077
The resistance of a conductor is 5 ohm at 50°C and 6 ohm at 100°C. Its resistance at 0°C is
a) 1ohm b) 2 ohm c) 3ohm d) 4 ohm

A metallic wire of resistance 12 (1 is bent to from a square. The resistance between two diagonal points
would be

a) 12 Q b) 24 Q c) 6Q d)3Q

A piece of metal weighing 200 g is to be electroplated with 5% of its weight in gold. How long it would take
to deposits the required amount of gold, if the strength of the available current is 2 A?

(Given, electrochemical equivalent of H = 0.0104 x 10~* gC~! atomic weight of gold = 197.1, atomic
weight of hydrogen = 1.008)

a) 73479 b) 7400.5 s c) 7151.7 s d)70s

In the circuit shown in figure, the heat produced by the 6 Q resistance is 600 cal s~1. What heat per second
is produced across 3(Q) resistance?

20 30
AN e VAVAY
O—
6 () 4Q
— VWV
a) 30 cal b) 60 cal c) 100 cal d) 120 cal

Thirteen resistance each of resistance R ohm are connected in the circuit as shown in the figure below.
The effective resistance between 4 and B is
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57.

58.

R R
4R 2R
a) 2R Q b)?ﬂ c)?ﬂ d)RQ
In the shown circuit, what is the potential difference across A and B
20V
[t

A B
a)50vV b) 45V c)30V d)20V
The internal resistance of a cell is the resistance of
a) Electrodes of the cell b) Vessel of the cell
c) Electrolyte used in the cell d) Material used in the cell

In potentiometer a balance point is obtained, when

a) The e.m.f. of the battery becomes equal to the e.m.f. of the experimental cell

b) The p.d. of the wire between the +ve end to jockey becomes equal to the e.m.f. of the experimental cell
c) The p.d. of the wire between +ve point and jockey becomes equal to the e.m.f. of the battery

d) The p.d. across the potentiometer wire becomes equal to the e.m.f. of the battery

A conductor wire having 102° free electrons/m?3 carries a current of 20A. If the cross-section of the wire is
1mm?, then the drift velocity of electrons will be

a) 6.25 X 107 3ms™1! b) 1.25 X 10~°ms™! c) 1.25 x 107 3ms™? d) 1.25 x 10™*ms™?
Figure shown three similar lamps A, B and C connected across a power supply. If the lamp C fuses, how
will the light emitted by A and B change?

R
% B@ c@&
a) No change Brilliance of A decreases and that of B increases
1 (mA)
b) 100 (MA)
00 10 20 30 (min)
c) Brilliance of both A and B increases d) Brilliance of both A and B decreases

Bulb B, (100 W-250 V) and bulb B, (100 W-200 V) are connected across 250 V. What is potential drop
across B,?

90

I
ll

a) 200V b) 250V c) 98V d) 48V

The amount of charge required to liberate 9 gm of aluminium (atomic weight =27 and valency = 3) in the
process of electrolysis is (Faraday’s number =96500 coulombs/gm equivalent)

a) 321660 coulombs b) 69500 coulombs c) 289500 coulomb d) 96500 coulomb

In the circuit shown below, the reading of the voltmeter V is
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60.

61.

62.

63.

64.

65.

66.

67.

1A 40 5 16Q

4 €

1A 160 B 40

a) 12V b) 8V c)20V d)16V
If each resistance in the figure is of 9 (1 then reading of ammeter is

-2 22 3 33

®@

a)54 b)8 A c)24 d)9 A

160W-60V lamp is connected at 60 V DC supply. The number of electrons passing through the lamp in 1
min is (the charge of electron e = 1.6 X 10719C)

a) 101° b) 1021 c) 1.6 x 10*° d) 1.4 x 102°

The smallest temperature difference that can be measured with a combination of a thermocouple of

©
<
I1F

thermo e.m.f. 30 uV per degree and a galvanometer of 50 ohm resistance, capable of measuring a
minimum current of 3 X 10~ amp is

a) 0.5 degree b) 1.0 degree c) 1.5 degree d) 2.0 degree
The magnitude and direction of the current in the circuit shown will be

a 1Q e 2Q b

10v 4v
30

d MWW c
a) 7/3A from a to b through e b) 7/3A from b to a through e
c) 1A from b to a through e d) 14 from a to b through e

If the cold junction is held at 0°C, the same thermo-emf V of a thermocouple variesas V = 10 X 107% ¢ —

1 _ : : Lo
20 X 107% t2, where t is the temperature of the hot junction in °C. The neutral temperature and the

maximum value of thermo-emf are respectively

a) 200°C; 2 mV b) 400°C; 2 mV c) 100°C; 1 mV d) 200°C; 1 mV

A voltmeter has arange 0 — V with a series resistance R. With a series resistance 2R, the range is 0 — V'.
The correct relation between Vand V' is

a) V' =2V b) V' > 2V V' >»2v AV’ <2V

A potentiometer wire of length L and resistance 10 Q is connected in series with a battery of em.f. 2.5V

and a resistance in its primary circuit. The null point corresponding to a cell of e.m.f. 1V is obtained at a

distance > If the resistance in the primary circuit is doubled then the position of new null point will be

a) 04L b)0.5L c) 0.6L d)0.8L
The ratio of voltage sensitivity (V) and current sensitivity (I;) of a moving coil galvanometer is
1 1 C) G
- — d) G2
a) - 2 )
Find the power of the circuit
40 44
J_ 'A% WV J_
T 2a $ 20|
AW AW
1
2V
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69.

70.

71.

72.

73.

74.

a) 15w b)2w alw d) None of these
Five conductors are meeting at a point xas shown in the figure. What is the value of current in fifth
conductor?

4A

a) 3 A away from x b) 1 A away from x c) 4 A away from x d) 1 A towards x

A heating coil is labelled 100 W, 220 V. The coil is cut in half and the two pieces are joined in parallel to the
same source. The energy now liberated per second is

a) 2007 b) 400 J c)25] d) 50/

For comparing the e.m.f.'s of two cells with a potentiometer, a standard cell is used to develop a potential
gradient along the wires. Which of the following possibilities would make the experiment unsuccessful
a) The e.m.f. of the standard cell is larger than the E e.m.f.'s the two cells

b) The diameter of the wires is the same and uniform throughout

c) The number of wires is ten

d) The e.m.f. of the standard cell is smaller than the e.m.f.'s of the two cells

Two different metals are joined end to end. One end is kept at constant temperature and the other end is
heated to a very high temperature. The high depicting the thermo e.m.f. is

a) ETI b) ETI ) ETIJ d) ETI
R

In the circuit element given here, if the potential at point B, Vz = 0, then the potentials of A and D are
given as

1amp 150 250 ZVI
WW MWW I|
A B Cc D
a) Vy = —1.5V,Vp = +2V b)V, = +1.5V,V, = 42V
) Vy=+15V,Vp =+05V d)V, = +1.5V,V, = -0.5V

If in the circuit shown below, the internal resistance of the battery is 1.5 Q and Vp and Vg, are the potentials
at P and Q respectively, what is the potential difference between the points P and Q

20v, 150
+ |=_
30 P 20
MWW ——
20 aQ 30
MWW
a) Zero b) 4 volts (Vp > V) c) 4 volts (Vo > Vp) d) 2.5 volts (Vo > Vp)

Two resistance of 10 () and 20 Q and an inductor of inductance 5 H are connected to a battery of 2 V
through a key k as shown in the figure. At time t = 0, when the key k is closed the initial current through

the battery is

1062
NV

SH

R
%m
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77.

78.

79.

80.

81.

82.

2 1 d) o
024 b) — —
a) )15A ) 15A

Find the equivalent resistance across the terminals of source of e.m.f. 24 V for the circuit shown in figure

100 60
AMN—

150
80

E=24v 80

402

a)15Q b) 10 Q c)5Q d)4Q

Twelve cells, each having emf E volts are connected in series and kept in a closed box. Some of these cells
are wrongly connected with positive and negative terminals reversed. This 12-cell battery is connected
with an ammeter, an external resistance R ohm and a two-cell battery (two cells of the same type used
earlier, connected perfectly in series). The current in the circuit when the 12-cell battery and 2-cell battery
aid each other is 3A and 2A when they oppose each other. Then, the number of cell in 12-cell battery that
are connected wrongly is

a) 4 b) 3 c) 2 d)1

In hydrogen atom, the electron makes 6.6 x 10'° revolutions per second around the nucleus in an orbit of
radius 0.5 X 1071%m. It is equivalent to a current nearly

a)14 b) 1 mA c) 1uA d) 1.6 x1071°4

Two conductors made of the same material are connected across a common potential difference.
Conductor 4 has twice the diameter and twice the length of conductor B. The power delivered to the two
conductors P, and Pg respectively is such that P, /Pp equals to

a) 0.5 b) 1.0 c) 1.5 d) 2.0

Two heater wires of equal length are first connected in series and then in parallel. The ratio of heat
produced in the two cases is

a)l:4 b)4:1 c)1:2 d2:1

Consider the following statements regarding the network shown in the figure.

1. The equivalent resistance of the network between point 4 and Bis independent of value of G.

2. The equivalent resistance of the network between points 4 and Bis
4
=R
3

3. The current through Gis zero.

Which of the above statements is/zero true?

R R
— VW
A % B
G

2R 2R
<F
E

a) 1,2 and 3 b) 2and 3 c) 2 alone d) 1 alone

In a copper voltmeter experiment, current is decreased to one-fourth of the initial value but is passed for
four times the earlier duration. Amount of copper deposited will be

a) Same b) One-fourth the previous value

c) Four times the previous value d) %th the previous value

A strip of copper and another of germanium are cooled from room temperature to 80 K. The resistance of
a) Each of these increases b) Each of these decreases
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84.

85.

86.

87.

88.

89.

90.

91.

92.

c) Copper strip increases and that of germanium d) Copper strip decreases and that of germanium

decreases increases
The resistance of the following circuit figure between A and B is
E
20 20
C D

2Q
29; 20 2Q
\ F
A

20 B

a) (3/2)Q b) 2 Q c)4Q d)8Q

The amount of charge Q passed in time t through a cross-section of a wire is Q = 5t? + 3t + 1.The value of
current at timet = 5 s is

a) 9A b) 49A c) 53A d) None of these

Silver and copper voltameter are connected in parallel with a battery of e.m.f. 12 V. In 30 minutes, 1g of
silver and 1.8g of copper are liberated. The power supplied by the battery is

(Zey =6.6x107*g/Cand Zy, = 11.2 x 107*g/C)

a) 24.13 ] /sec b) 2.413 ] /sec c) 0.2413 J /sec d) 2413 J/sec

In a copper voltmeter, the mass deposited in 30 s is m gram. If the current-time graph is as shown in

figure, the electrochemical equivalent of copper, in g€ is
i (MA)

100 | : B
t(s)

10 20 30

a) 0.1 m b) 0.6 m 9 % d)m

The electron in a hydrogen atom circles around the proton in 1.5941 x 10718s, The equivalent current due
to motion of the electrons is

a) 127.37 mA b) 122.49 mA c) 100.37 mA d) 94.037 mA

The effective resistance between points P and Q of the electrical circuit shown in the figure.

2Rr 8R(R+T1)
2 R+r (BR+71)
In a thermo-couple, one junction which is at 0°C and the othe at t°C the emfis given by E = at? — bt2. The
neutral temperature is given by
a)a/b b)2a/3b c) 3a/2b d)b/2a
In the arrangement shown in figure, the current through 5Q resistor is

\
20 2Q
= 12V ;5 Q = 1v
|

12
a) 2A b) Zero 9 7 A d) 1A

5R
c) 2R + 4r d)7+2R

A straight conductor of uniform cross-section carries a current i, If s is the specific charge of an electron,
the momentum of all the free electrons per unit length of the conductor, due to their drift velocity only is

a) is b)./i/s c)i/s d) (i/s)?
When a copper voltmeter is connected with a battery of emf 12V, 2 g of copper is deposited in 30 min. If
the same voltmeter is connected across 6 V battery, the mass of copper deposited in 45 min would be
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94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

a)lg b)15¢g c)2g d)25¢g

A resistor R and 2uF capacitor in series is connected through a switch to 200 V direct supplies. Across the
capacitor is a neon bulb that lights up at 120 V. Calculate the value of R to make the bulk light up 5 s alter
the switch has been closed (log;, 2.5 = 0.4)

a) 1.7 x 10° Q b) 2.7 x 10° Q c) 3.3x 107 Q d)1.3x10*Q
In above question, if length is doubled, the drift velocity
a) Is doubled b) Is halved c) Remains same d) Becomes zero

Out of five resistances of resistance R ) each 3 are connected in parallel and are joined to the rest 2 in
series. Find the resultant resistance

) (2\ra b)<7)RQ )(7)RQ 0 (2 ra

a) (= = o |= —

) : ; G)

If the resistivity of an alloy is p" and that of constituent metal is p then

a)p’>p b) p'<p

p' =p d) There is no simple relation between p and p’
The mass of a substance liberated when a charge 'q’ flows through an electrolyte is proportional to

a) q b) 1/q c) ¢ d) 1/¢?

The resistance of a discharge tube is

a) Ohmic b) Non-ohmic c) Both (a) and (b) d) Zero

If the resistance of a conductor is 5 at 50°C and 7Q at 100°C then the mean temperature coefficient of
resistance of the material is

a) 0.008/°C b) 0..006/°C c) 0.004/°C d) 0.001/°C

The resistance of a galvanometer coil is R, then the shunt resistance required to convert it into a ammeter
of range 4times, will be

a) 4R b) R/3 c) R/4 d) R/5

All bulbs in figure, are identical. Which bulb lights brightly?

b) 2 c)3 d) 4

An ammeter gives full scale deflection when current 1.0 4 is passed in it. To convert it into 10 A range
ammeter, the ratio of its resistance and the shunt resistance will be

a)1:9 b)1:10 c1:11 d)o:1

Same current is being passed through a copper voltmeter and a silver voltmeter. The rate of increase in
weights of the cathode of the two voltmeters will be proportional to

a) Atomic masses b) Atomic number c) Relative densities d) None of the above
For measurement of potential difference, potentiometer is preferred in comparison to voltmeter because
a) Potentiometer is more sensitive than voltmeter

b) The resistance of potentiometer is less than voltmeter

c) Potentiometer is cheaper than voltmeter

d) Potentiometer does not take current from the circuit

The resistance of an ideal ammeter is

a) Infinite b) Very high c) Small d) Zero
In the given circuit the current [; is
300
MWW
" 200
MWW L
I aov
40Q
Aw— |
8oV
a) 04 A b) —0.4 A c) 0.84 d)—-0.84
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109.

110.

111.

112.

113.

114.

115.

The chemical equivalent of copper and zinc are 32 and 108 respectively. When copper and silver
voltmeters are connected in series and electric current is passed through for sometime, 1.6 g of copper is
deposited. Then, the mass of silver deposited will be

a)3.5g b)2.8¢g c)54g d) None of these

When current is passed in antimony-bismuth couple, then

a) The junction becomes hot when the current is from bismuth to antimony

b) The junction becomes hot when current flows from antimony to bismuth

c) Both junctions becomes hot

d) Both junctions becomes cold

The current inside a copper voltameter

a) Is half the outside value

b) Is the same as the outside value

c) Is twice the outside value

d) Depends on the concentration of CuS0,

I — V characteristic of a copper wire of length L and area of cross-section 4 is shown in figure. The slope of
the curve becomes

;R Ry

— — =
- T
et Sk

= 15Y

a) More if the experiment is performed at higher b) More if a wire of steel of same dimension is used
temperature

c) More if the length of the wire increased d) Less if the length of the wire increased

A heater of 220 V heats a volume of water in 5 min time. A heater of 110 V heats the same volume of water

is

a) 5 min b) 8 min ¢) 4 X 10* min d) 20 min

Two wires having resistance of 2() and 4Q are connected to same voltage. Ratio of heat dissipated at

resistance is

a)l1:2 b) 4:3 c)2:1 d)5:2

A group of N cells whose emf varies directly with the internal resistance as per the equation Ey = 1.5y

are connected as shown in the figure. The current I in the circuit is
1

'n r2
3

I 3
4
a) 5.1A b) 0.51A c) 1.5A d) 0.15A
For the network shown in the figure the value of the current i is
20
4Q
30
i
|1
v 1
9V 5V 5V 18V
a) — b) — ) o d) —
35 18 9 5

Which of the following is not a correct statement
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116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

a) Resistivity of electrolytes decreases on increasing temperature

b) Resistance of mercury falls on decreasing its temperature

c) When joined in series a 40 W bulb glows more than a 60 W bulb

d) Resistance of 40 W bulb is less than the resistance of 60 W bulb

For a certain thermocouple the emfis E = aT + bT?, where t (in°C) is the temperature of hot junction, the
cold junction is at 0°C. The value of contants a and b are 10 X 107¢ and 0.02 X 10~° respectively, then the
temperature of inversion (in°C) will be

a) 150 b) 250 c) 500 d) 750

In the given figure, potential difference between A4 and B is

a)o b) 5 volt c) 10 volt d) 15 volt
A cell of emf E is connected across a resistance R. the potential difference between the terminals of the cell
is found to be V volt. Then the internal resistance of the cell must be

- E-V 2(E —-V)R 2(E-V)V
a) (E-V) b)( )R 0 ( ) a0 ( )
E R
Electric field (E) and current density (J) have relation
1 1
a) EoJt b)E « ] c)Eocj—2 d)Ezocj

In a network as shown in the figure, the potential difference across the resistance 2 Ris (the cell has an emf

of Evolt and has no ingternal resistance)
4R

a) 2E 4E

b £ C)g d) £

Two identical conductors maintained at same temperatures are given potential differences in the ratio 1:
2. Then the ratio of their drift velocities is

a)1:2 b)3:2 c)l:1 d)1:2%2

A 100 W bulb produces an electric field of 2.9 V /m at a point 3 m away. If the bulb is replaced by 400 W
bulb without disturbing other conditions, then the electric field produced at the same point is

a)29V/m b)3.5V/m c)5V/m d)5.8V/m

The neutral temperature t, = 285°C is constant for a Cu-Fe thermocouple. When the cold junction is at
0°C, the value of inversion temperature is t; = 570°C but if the cold junction is at 10°C, the inversion
temperature (t;) will be

a) 550°C b) 560°C c) 570°C d) 580°C

When a battery connected across a resistor of 16 (), the voltage across the resistor is 12 V. When the same
battery is connected across a resistor of 10 (, voltage across it is 11V. The internal resistance of the

battery (in ohm) is
10 20 25 30
a) - b) - c) - d) -
For obtaining chlorine by electrolysis a current of 100 kW and 125 V is used. (Electro chemical equivalent
of chlorine is 0.367 x kgC™1). The amount of chlorine obtained in one minute will be
a) 1.7616¢g b) 17.616 g c) 0.17161¢g d) 1.7616 kg
V — i graphs for parallel and series combination of two identical resistors are as shown in figure. Which

graph represents parallel combination
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127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

a) A

b) B

c) A and B both

d) Neither A nor B

As the temperature rises the resistance offered by metal

a) Increase b) Decrease ¢) Remains same d) None of these

A wire 100cm long and 2.0 mm diameter has a resistance of 0.7 ohm, the electrical resistivity of the
material is

a) 4.4 x107% ohm xm b) 2.2 X 10~%0hm x m

c) 1.1x107% ohm xm d) 0.22 x 107® ohm x m

In the Wheatstone’s bridge (shown in figure) X = Y and A > B. The direction of the current between ab
will be

a) Fromatob b) From b to a

c) From b to a through c d) From a to b through ¢

The chemical equivalent of silver is 108. If the current in a silver voltmeter is 2 amp, the time required to
deposit 27 grams of silver will be

a) 8.57 hrs b) 6.70 hrs c) 3.35 hrs d) 12.50 hrs
By increasing the temperature, the specific resistance of a conductor and a semiconductor
a) Increases for both b) Decreases for both c) Increases, decreases  d) Decreases, increases

Two electric bulbs whose resistances are in the ratio of 1 : 2 are connected in parallel to a constant voltage
source. The powers dissipated in them have the ratio

a)1:2 b)1:1 c)2:1 d)1:4

Two cells of same emf E but of different internal resistances r;and r,are connected in series with an
external resistance R. The potential drop across the first cell is found to be zero. The external resistance R
is

ar +n, b)r, —ry Ar,—n d) rr,

A thermocouple is made from two metals, Antimony and Bismuth. If one junction of the couple is kept hot
and the other is kept cold, then, an electric current will

a) Flow from Antimony to Bismuth at the hot junction

b) Flow from Bismuth to Antimony at the cold junction

c) Not flow through the thermocouple

d) Flow from Antimony to Bismuth at the cold junction

The resistivity of a wire

a) Increase with the length of the wire

b) Decreases with the area of cross-section

c) Decreases with the length and increases with the cross-section of wire

d) None of the above statement is correct

In the circuit shown figure potential difference between X and Y will be
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40 Q) X Y

o

120v 200

a) Zero b) 20V c) 60V d) 120V
137. Heat produced (cals) in a resistance R when a current I amperes flows through it for t seconds is given by
the expression

3 2Rt b IR%t 9 4.2IR a0 IRt?
4.2 4.2 t2 4.2
138. Kirchoff’s second law for the analysis of circuit is based on
a) Conversion of charge b) Conversion of energy
¢) Conversion of both charge and energy d) Conversion of momentum of electron

139. A constant voltage is applied between the two ends of a uniform metallic wire. Some heat is developed in
it. The heat developed is doubled if
a) Both the length and radius of wire are halved b) Both the length and radius of wire are doubled
c) The radius of wire is doubled d) The length of wire is doubled

140. If an increase in length of copper wire is 0.5% due to stretching, the percentage increase in its resistance
will be
a) 0.1% b) 0.2% c) 1% d) 2%

141. The figure here shows a portion of a circuit. What are the magnitude and direction of the current i in the
lower right-hand wire

« 1A
) 2A —>
2A 5 .
«— 2A
3A 4A ;
a)7A4 b)8A c)6A d)2A4

142. The current flowing through a wire depends on time as I = 3t + 2t + 5. The charge flowing through the
cross-section of the wire in time fromt = 0 tot = 2 sec. is
a) 22C b) 20C c) 18C d)5C

143. We have a galvanometer of resistance 25(). It is shunted by a 2.5 Q wire. The part of total current that

flows through the galvanometer is given as

I 1 b I 1 I 3 d I 4
R ARET] )L =10 VL =11 I, 11
144. A current of 3 amp. flows through the 2Q resistor shown in the circuit. The power dissipated in the 50

resistor is

20

AW
40
AW

AW WW—
10 50
1
a) 1 watt b) 5 watt c) 4 watt d) 2 watt

145. One junction of a certain thermoelectric couple is at a fixed temperature T;,. and the other junction is at

temperature T. The thermo-electromotive force for this is expressed by E = k(T — T.) [To — % (T + Tr)].

Page| 15



146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

1 : .
At temperature T = > Ty, the thermoelectric power is

1 1 1
a) EkTo b) kT, c) EkTOZ d) Ek (To — T,)?

In a given network, each resistance has value of 6£). The point Xis connected to point A by a copper wire of
negligible resistance and point Yis connected to point Bby the same wire. The effective resistance
between Xand Y'will be

60 60 A 60
x© E Viv TW Y

B

a) 18Q b) 6 Q c)3Q d)2Q
Faraday’s laws of electrolysis are related to

a) The atomic number of positive ion b) The equivalent weight of electrolyte
¢) The atomic number of negative ion d) The velocity of positive ion

A cell having emf of 1.5V, when connected across a resistance of 14 (), produces a voltage of only 1.4V
across this resistance. The internal resistance of the cell must be

a)1Q b) 14 Q c)15Q d)21Q

Two similar accumulators each of emf E and internal resistance r are connected as shown in the following
figure. Then, the potential difference between x and y is

a) 2E b) E c) Zero d) None of these

In a meter bridge experiment, the ratio of the left gap resistance to right gap resistance is 2:3, the balance
point from left is

a) 60 cm b) 50 cm c) 40 cm d) 20 cm

A conductor wire having 102° free electrons/m?3 carries a current of 20A. If the cross-section of the wire is
1mm?, then the drift velocity of electrons will be

a) 6.25 x 107 3ms™1! b) 1.25 X 10"°ms™? c) 1.25 x 107 3ms™! d) 1.25 x 10~*ms™?

A potentiometer wire of length 10 m and resistance 20 (1 is connected is series with a 15V battery and an
external resistance 40 (). A secondary cell of emf E in the secondary circuit is balanced by 240 cm long the
potentiometer wire. The emf E of the cell is

a) 2.4V b) 1.2V c) 2.0V d) 3v

In circuit shown below, the resistances are given in ohm and the battery is assumed ideal with emf equal
to 3V. The voltage across the resistance R, is

500
\
E Ry Ry §6OQ R, =300
+ 500 =g,
V=
T Rs < 300
a) 0.4V b) 0.6V ¢) 1.2V d) 1.5V

Constant current is flowing through a linear conductor of non-uniform area of cross-section. The charge
flowing per second through the area of conductor at any cross-section is

a) Proportional to the area of cross- section b) Inversely proportional to the area of cross-section
c) Independent of the area of cross-section d) Dependent on the length of conductor

Total surface area of a cathode is 0.05m? and 1 A current passes through it for 1 hour. Thickness of nickle
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156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

deposited on the cathode is (Given that density of nickle = 9g/cc and it’s E.C.E. = 3.04 X 10~*g/C)
a)24m b) 0.24 um c) 2.4 um d) None of these

An AC generator of 220 V have internal resistance r = 10 () and external resistance R = 100 ). What is
the power developed in the external circuit?

a) 227 W b) 325W c) 400 W d) 500 W

In the circuit shown here, what is the value of the unknown resistor R so that the total resistance of the

circuit between points P and Q is also equal to R

10Q2
MWW

3Q)
3Q R

a) 3 ohm b) V39 ohm c) V69 ohm d) 10 ohm
The resistance of a wire is R. If the length of the wire is doubled by stretching, then the new resistance will
be

a) 2R b) 4R O R Dk

By ammeter, which of the following can be measured

a) Electric potential b) Potential difference c) Current d) Resistance

The maximum power drawn out of the cell from a source is given by (where r is internal resistance)

a) E?/2r b) E2/4r c) E?/r d) E?/3r

The emf is thermocouple changes sign at 600 K. If the neutral temperature is 210°C, the temperature of
cold junction is

a) 180K b) 117 K c) 93°C d) 90°C
How many minimum number of 2 () resistance can be connected to have an effective resistance of 1.5 Q?
a) 3 b) 2 c) 4 d)6

Equal potentials are applied on an iron and copper wire of same length. In order to have the same current
flow in the two wires, the ration r (iron) /r (copper) of their radii must be (Given that specific resistance
ofiron = 1.0 X 10~7 ohm — m and specific resistance of copper = 1.7 X 10" 80hm — m)

a) About 1.2 b) About 2.4 c) About 3.6 d) About 4.8

A fuse wire of circuit cross-section and having diameter of 0.4 mm, allows 3 A of current to pass through it.
But if another fuse wire of same material and circular cross-section and having diameter of 0.6 mm is
taken, then the amount of current passed through the fuse is

a) 3A 3/2 3
) b3 x [a 93x (27" a a3 x(2)a
Two identical cells weather connected in parallel or in series gives the same current when connected to an
external resistance 1.5 (). Find the value of internal resistance of each cell.
a)10Q b) 0.5 Q c) Zero d)1.50Q
In the shown arrangement of the experiment of the meter bridge if AC corresponding to null deflection of

galvanometer is x, what would be its value if the radius of the wire ABis doubled?
—1]1

R1 R2

«—y —> C

a) x b) x/4 c) 4x d) 2x

A current of two ampere is flowing through a cell of e. m. f. 5 volt and internal resistance 0.5 ohm from
negative to positive electrode. If the potential of negative electrode is 10V, the potential of positive
electrode will be
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168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

a)s5Vv b) 14V c) 15V d)16Vv

Two bulbs 25 W, 220 Vand 100 W, 220 V are given. Which has higher resistance?

a) 25 W bulb b) 100 W bulb

c) Both bulbs will have equal resistance d) Resistance of bulbs cannot be compared

The temperature of cold, hot junction of a thermocouple is 0°C and T°C respectively. The thermo-emf

produced is E = AT —% BT?. If A = 16, B = 0.080, the temperature of inversion will be

a) 100°C b) 300°C c) 400°C d) 500°C
The equivalent resistance across Aand Bis
4Q 40
/\/V\/‘
A 10 0 -
40 40
a) 2Q b) 3Q c) 4Q d) 5Q

The length of a potentiometer wire is 5m. An electron in this wire experiences a force of 4.8 X 1071°N, emf
of the main cell used in potentiometer is

a)3V b) 15V c) 1.5V d)5V

When a piece of aluminium wire of finite length is drawn through a series of dies to reduce its diameter to
half its original value, its resistance will become

a) Two times b) Four times c) Eight times d) Sixteen times

A voltmeter of resistance 1000 Q is connected across a resistance of 500 Q in the given circuit. What will
be the reading of voltmeter

|
L
10 V
(v)
2
5000 5000
AW AW
a) 1V b) 2V Q) 6V d) 4v

A resistance of 4() and a wire of length 5 metres and resistance 5Q are joined in series and connected to a
cell of em.f. 10 VV and internal resistance 1£). A parallel combination of two identical cells is balanced
across 300 cm of the wire. The e.m.f. E of each cell is

40 10V
AN I o
3m
I 5Q,5m
1 E ’
| I E
|I
a) 1.5V b)3.0V c) 0.67V d) 133V

Current flows through a metabolic conductor whose area of cross-section increases in the direction of the
current. If we move in this direction,

a) The carrier density will change b) The current will change

c) The drift velocity will decrease d) The drift velocity will increase

The resistance will be least in a wire with dimension

a) L/2,2A b) 2L, A LA d) None of these

At room temperature, copper has free electron density of 8.4 x 1028 per m3. The copper conductor has a

Page |18



178.

179.

180.

181.

182.

183.

184.

185.

186.

cross-section of 107®m? and carries a current of 5.4 A. The electron drift velocity in copper is

a) 400 m/s b) 0.4m/s c) 0.4mm/s d)72m/s

A battery is charged at a potential of 15 V in 8 hours when the current flowing is 10 A. The battery on
discharge supplies a current of 5 A for 15 hours. The mean terminal voltage during discharge is 14 V. The
"Watt — hour" efficiency of battery is

a) 80% b) 90% c) 87.5% d) 82.5%

A combination of two resistance of 2 W and 2/3 W connected in parallel is joined across a battery of emf of
3V and of negligible internal resistance. The energy given out per sec will be

a) ;X 3 x3] b)§x§x3x3] ) 2x3] d)3x3x2]
The length of the wire is doubled. Its conductance will be

a) Unchanged b) Halved

¢) Quadrupled d) 1/4 of the original value

In the circuit as shown in the figure, the heat produced by 6 ohm resistance due to current flowing in it is
60 calorie per second. The heat generated across 3 ohm resistance per second will be

20 30
6Q 40
a) 30 calorie b) 60 calorie c) 100 calorie d) 120 calorie

Two identical incandescent light bulbs are connected as shown in the figure. When the circuit is an AC
voltage source of frequency f, which of the following observations will be correct?

R R

C
L

Bulb by
Bulb by

a) Both bulbs will glow alternatively
b) Both bulbs will glow with same brightness provided frequency f = %,/ (1/LO)

c) Bulb b, will light up initially and goes off, bulb b, will be ON constantly

d) Bulb b; will blink and bulb b, will be ON constantly

A wire of length 5m and radius 1 mm has a resistance of 1 ohm. What length of the wire of the same
material at the same temperature and of radius 2 mm will also have a resistance of 1 ohm

a) 1.25m b) 2.5m c) 10m d)20m

It is possible that any some constant value of emf, but the potential difference between the plates is zero?
a) Not, possible

b) Yes, if another identical battery is joined in series

) Yes, if another identical battery is joined in opposition

d) Yes, possible, if another similar battery is joined in parallel

Six equal resistances are connected between point s P, @ and R as shown in the figure. Then the net

resistance will be maximum between
P

—\W

a) Pand Q b) Q and R c) Pand R d) Any two points
When a 12Q) resistor is connected with a moving coil galvanometer then its deflection reduces from 50
divisions to 10 divisions. The resistance of the galvanometer is

a) 24 Q b) 36 Q c) 48 Q d) 60 Q
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187. A galvanometer having a resistance of 8 ohm is shunted by a wire of resistance 2 ohm. If the total current
is 1 amp, the part of it passing through the shunt will be
a) 0.25 amp b) 0.8 amp c) 0.2 amp d) 0.5 amp

188. Resistors of 1,2, 3 ohm are connected in the form of a triangle. If a 1.5 volt cell of negligible internal
resistance is connected across 3 ohm resistor, the current flowing through this resistance will be
a) 0.25 amp b) 0.5 amp c) 1.0 amp d) 1.5 amp

189. A galvanometer of resistance 50 ( is connected to a battery of 3V along with a resistance of 2950 Q in
series. A full scale deflection of 30 divisions is obtained in the galvanometer. In order to reduce this
deflection to 20 divisions, the resistance in series should be
a) 5050 Q b) 5550 Q c) 6050 O d) 4450 Q

190.1fa 30 V,90 W bulb is to be worked on a 120 V line, a resistance of how many ohms should be connected
in series with the bulb
a) 10 ohm b) 20 ohm c) 30 ohm d) 40 ohm

191. n equal resistors are first connected in series and then connected in parallel. What is the ratio of the
maximum to the minimum resistance

1 ) 1
an b) — an d)—
n n
192. Figure shows a simple potentiometer circuit for measuring a small e.m.f. produced by a thermocouple. The

meter wire PQ has a resistance 5 Q) and the driver cell has an e.m.f. of 2 V. If a balance point is obtained
0.600m along PQ when measuring an e.m.f. of 6.00 mV, what is the value of resistance R

R
2V
I AN

e——0.600m —{

P a
Thermocouple
L o G
6.00 mVv

a) 995 Q b) 1995 Q c) 2995 Q d) None of these
193. The ammeter has range 1 ampere without shunt. The range can be varied by using different shunt
resistances. The graph between shunt resistance and range will have the nature

= ! !
2 | " S
” | R
o 1 2 3 4
AMpere
Range )
a) P b) Q )R d)s

194. In a Wheatstone’s network P = 2Q,Q = 2Q,R = 2Q and S = 3(). The resistance with which S is to be
shunted in order that the bridge may be balanced is
a)10Q b) 2 Q c)4Q d)6Q

195. In the Wheatstone’s bridge shown, P = 2Q,Q = 3Q, R = 61 and S = 8 (). In order to obtain balance, shunt
resistance across 'S’ must be
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196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

a)2Q b) 3 Q c) 6Q d)8Q
If an observer is moving with respect to a stationary electron, then he observes

a) Only magnetic field b) Only electric field c) Both (a) and (b) d) None of the above
If 2.2kW power is transmitted through a 1004 line at 22,000V, the power loss in the form of heat will be
a) 0.1 w b)1 W c)low d) 100 w

The resistance of a bulb filament is 100 Q at a temperature of 100°C. If its temperature coefficient of
resistance be 0.005 per®C, its resistance will become 200 () at a temperature of

a) 300°C b) 400°C c) 500°C d) 200°C

Find out the value of current through 2Q resistance for the given circuit

a)54 b)2 A c) Zero d)4A
Which of the plots shown in figure may represent the thermal energy produced in a resistor in a given
time as a function of the electric current?

a)a b) b cc d)d

Two resistors of resistances 200 kQ and 1M{ respectively form a potential divider with outer junctions
maintained at potentials of 43V and —15V. Then, the potential at the junction between the resistors is
a)+1V b) -0.6V cgov d)—-12V

In a Wheatstone bridge, P = 90Q, Q = 110Q, R = 40Q and S = 60Q and a cell of 4 V emf. Then the
potential difference between the diagonal along which a galvanometer is connected is

a) —0.2V b) +0.2V c)—-1V d)+1V

A thermo couple develops 200u V between 0°C and 100°C. If it develops 64 ¢ V and 76 u V respectively
between (0°C — 32°C) and (32°C — 70°C) then what will be the thermo emf it develops between 70°C and
100°C

a)es5uVv b)yeouV c)55ulV dys50uVv

In a potentiometer arrangement, a cell of emf 1.5V gives a balance point at 27cm length of wire. If the cell
is replaced by another cell and balance point shifts to 54cm, the emf of the second cell is

a) 3V b) 1.5V c) 0.75V d) 2.25V
Which of the following is not reversible
a) Joule effect b) Peltier effect c) Seebeck effect d) Thomson effect
The equivalent resistance of the circuit shown in the figure is
20
20 20
L
a) 8Q b) 6 Q c)5Q d)4Q

A battery having e.m.f. 5V and internal resistance 0.5 ) is connected with a resistance of 4.5 () then the
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208.

209.

210.

211.

212.

213.

214.

215.

216.

217.

voltage at the terminals of battery is

a) 45V b) 4V cov d)2v

If the electric current through an electric bulb is 3.2 A, the number of electrons flow through it in one
second is

a) 2 x10° b) 2 x 10%° c) 3.2 x 101 d) 1.6 x 1018

Two tangent galvanometer A and B are identical except in their number of turns. They are connected in
series. On passing a current through them, deflections of 60° and 30° are produced. The ratio of the
number of units A and B is

a) 1:3 b) 3:1 c) 1:2 d) 2:1

A solenoid is at potential difference of 60 V and current flowing through it is 15 ampere, then the
resistance of coil will be

a) 4Q b) 8Q c) 0.25Q d) 2Q

A 50 ohm galvanometer gets full scale deflection when a current of 0.01 A passes through the coil. When it
is converted to a 10 A ammeter, the shunt resistance is

a) 0.01Q b) 0.05 Q c) 2000 Q d) 5000 Q
Sensitivity of potentiometer can be increased by

a) Increasing the e.m.f. of the cell

b) Increasing the length of the potentiometer wire

c) Decreasing the length of the potentiometer wire

d) None of the above

In the circuit shown the value of /in ampere is

4Q

a) 1 b) 060 c) 0.4 d) 1.5

A moving coil galvanometer of resistance 100Qis used as an ammeter using a resistance 0.1€). The
maximum deflection current in the galvanometer is 100¢A. Find the minimum current in the circuit so that
the ammeter shows maximum deflection

a) 100.1mA b) 1000.1mA c) 10.01mA d) 1.01mA

When two identical batteries of internal resistance 1 Q each are connected in series across a resistor R, the
rate of heat produced in R is J;. When the same batteries are connected I parallel across R, the rate is J,.
If J; = 2.25 ], then the value of R in Q is

a) 4 b) 6 c) 4.8 d) 5.16

A metal wire is subjected to a constant potential difference. When the temperature of the metal wire
increases, the drift velocity of the electron in it

a) increases, thermal velocity of the electron decreases

b) Decreases, thermal velocity of the electron decreases

¢) increases, thermal velocity of the electron increases

d) Decreases, thermal velocity of the electron increases

A current of 64 enters one corner P of an equilateral triangle PQR having 3 wires of resistances 2() each
and leaves by the corner R. Then the current I; and I, are
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I I,
20 26
0 20 R
a) 24,4A b) 44,24 c) 14,24 d) 24,34

218. There is a current of 0.21 A in a copper wire whose area of cross-section is 10~°m?. If the number of free
electrons per m? is 8.4x 1028, then find the drift velocity,
(e =1.6 x 1071°C)

a) 2x10° ms™?! b) 1.56 X 107> ms~! ) 1x1075ms™? d) 0.64 x 1075 ms~!
219.1f 2.2 kilowatt power is transmitted through a 10 ohm line at 22000 volt, the power loss in the form of

heat will be

a) 0.1 watt b) 1 watt c) 10 watt d) 100 watt

220. In the circuit shown in figure the heat produced in the 5 resistor due to the current flowing through it is
100Js~1.The heat generated in the 4Q resistor is

—VWW— AN
4Q 60
—>—0 e —
| 50 |
a) 10Js1 b)20Js1 c) 30Js7t d) 40 st

221. Two copper wires have their masses in the ratio 2 : 3 and the lengths in the ratio 3 : 4 the ratio of their
resistance is
a)4:9 b) 27 :32 c) 16:9 d) 27:128

222. A battery of emf E and internal resistance r is connected to an external resistance R the condition for
maximum power transfer is
a) r<R b) r>R c) r=1/R d) R=R

223. The cold junction of a thermocouple is maintained at 10°C. No thermo e.m.f. is developed when the hot
junction is maintained at 530°C. The neutral temperature is
a) 260°C b) 270°C c) 265°C d) 520°C

224. An electric heater boils 1 kg of water in a time t;. Another heater boils the same amount of water in a time
t,. When the two heaters are connected in parallel, the time required by them together to boil the same
amount of water is

t, +t, & tit,

2 t, +t,

225. A voltmeter having a resistance of 998 ohm is connected to a cell of e.m.f. 2 volt and internal resistance

2 ohm. The error in the measurement of e.m.f. will be

a)t; + t b) t;t, )

a) 4 x 107 1volt b) 2 x 10 3volt c) 4 x 1073 volt d) 2 x 107 volt
226. In the circuit shown, if the 10 £ resistance is replaced by 20 Q) then what is the amount of current drawn
from the battery?

a) 2.5A b) 3A c) 3.5A d) 4A

227. The figure below shows a 2.0 V potentiometer used for the determination of internal resistance of a 2.5 V
cell. The balance point of the cell in the open circuit is 75cm. When a resistor of 10 (is used in the external
circuit of the cell, the balance point shifts to 65 cm length of potentiometer wire. Then the internal
resistance of the cell is
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228.

229.

230.

231.

232.

233.

234.

235.

236.

237.

20V
) j
X
©
15V -
100,
a) 250 b) 2.0 Q c) 1.54 Q d)1.0Q

A battery of 24 cells, each of emf 1.5 V and internal resistance 2(1 is to be connected in order to send the
maximum current through a 12Q resistor. The correct arrangement of cells will be

a) 2 rows of 12 cells connected in parallel b) 3 rows of 8 cells connected in parallel

c) 4 rows of 6 cells connected in parallel d) All of these

A cell of emf E and internal resistance r supplies currents for the same time t through external resistance
R; =100 Q and R, = 40 Q separately. If the heat developed in both the cases in the same, then the internal
resistance of the cell is given by

a) 28.6 0 b) 70 Q c) 63.3Q d) 140 Q

Incandescent bulbs are designed by keeping in mind that the resistance of their filament increases with
the increase in temperature. If at room temperature, 100 W, 60 W and 40 W bulbs have filament

resistances Ry, Rgo and Ry, respectively, the relation between these resistances is
1 1 1 1 1
a) o— =5+ — b) Rigo = R0 + Reo ¢) Ri00 > Reo > Rao d)5—>7—>5—
Rioo  Rso Reo Rioo  Reo Rao
In a potentiometer circuit there is a cell of em.f. 2 volt, a resistance of 5 ohm and a wire of uniform
thickness of length 1000 cm and resistance 15 ohm. The potential gradient in the wire is

1 3 3 1
a)%V/cm b)mV/Cm C) mV/Cm d)mV/Cm

Equal amounts of a metal are converted into cylindrical wire of different lengths L and cross-sectional area
A.The wire with the maximum resistance is the one, which has
a) Length=L and area = A

L
b) lengths = > and area = 24

A
c) lengths = 2L and area = 5

d) All have the same resistance, as the amount of the metal is the same
Amount of electricity required to pass through the H, O voltmeter so as to liberate 11.2 litre of hydrogen
will be

1
a) 1 faraday b) Efaraday c) 2 faraday d) 3 faraday

Five cells each of internal resistances 0.2Q and emf 2 V are connected in series with a resistance of 4. The
current through the external resistance is

a) 4A b)2A c)1A d)05A

3 identical bulbs are connected in series and these together dissipate a power P. If now the bulbs are
connected in parallel, then the power dissipated will be

P P
- b) 3P 9p d) -
) 5 ) I )5

How many coulombs of electric charge must pass through acidulated water in order to release 22.4 L Of
hydrogen at NTP?

a) 96500 Faraday b) 193000 coulomb c) 196500 Faraday d) 96500 coulomb

Two identical cells connected in series send 1.0 A current through a 5( resistor. When they are connected
in parallel, they send 0.8 A current through the same resistor. What is the internal resistance of the cell?
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238.

239.

240.

241.

242.

243.

244,

245.

246.

247.

248.

a) 0.5Q b) 1.0 Q c) 1.5Q d)2.5Q
Which of the following is not equal to watt

a) (Amp)? x ohm b) Amp/Volt c) Amp x Volt d) Joule/sec
The current in the given circuit is

L Ra=3Q Rs=6Q
T 4.8V

a) 8314 b) 6.82 A c) 492 A d)2A

A lamp having tungsten filament consumes 50 W. Assume the temperature coefficient of resistance for
tungsten is 4.5 X 1073°C~! and temperature of the surrounding is 20°C. When the lamp burns, the
temperature of its filament becomes 2500°C, then the power consumed at the moment switch is on, is
a) 608 W b) 710 W c) 215W d) 580 W

A wire of resistance R is divided in 10 equal parts. These parts are connected in parallel, the equivalent
resistance of such connection will be

a) 0.01R b) 0.1 R c)10R d) 100 R

In the circuit shown, a meter bridge is in its balanced state. The meter bridge wire has a resistance

0.1 ohm/cm. The value of unknown resistance X and the current drawn from the battery of negligible

resistance is
X 60

WW W
le— 40 cm —)i «— 60cm ——

5v
a) 6Q,5amp b) 10 Q,0.1 amp c) 4Q,1.0amp d) 12 Q,0.5 amp
Emf is most closely related to
a) Mechanical force b) Potential difference c) Electric field d) Magnetic field
An electron (charge = 1.6 x 107 1coulomb) is moving in a circle of radius 5.1 x 10~11m at a frequency of
6.8 x 10'° revolutions/sec. The equivalent current is approximately
a) 5.1 x 10 3amp b) 6.8 X 10~ 3amp c) 1.1 x 10 3amp d)2.2x 10 3amp
The drift velocity of free electrons in a conductor is ‘v’ when a current ‘i’ is flowing in it. If both the radius
and current are doubled, then drift velocity will be

v v v
a)v b) > ) 7 d) 3
If a steady current of 100 A is passed then how much time is taken to deposit 0.254 kg of copper on the
cathode of copper voltmeter. Use the known value of Faraday constant and relative atomic mass of copper
is 63.5.
a) 15440s b) 7720 s c) 3760 s d) 5480 s
Two similar cells, whether joined in series or in parallel, have the same current through an external
resistance of 2 (). The internal resistance of each cell is

a)10Q b) 2 Q c) 0.50Q d)1.50Q
The current in the 1) resistor shown in the circuit is

40
NN
10 6V

40
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2
224 b) 3A c) 6A d) 2A

249. An electric heater of 1.08 Kw is immersed in water. After the water has reached a temperature of 100°C,
how much time will be required to produce 100 g of steam?

a) 420s b) 210s c) 105s d)50s
250. How many calories of heat will be produced approximately in a 210 W electric bulb in 5 min?
a) 80000 cal b) 63000 cal c) 1050 cal d) 15000 cal

251. Four resistances are connected in a circuit in the given figure. The electric current flowing through 4 ohm
and 6 ohm resistance is respectively

40 6Q
I
" aov

a) 2 amp and 4 amp b) 1 amp and 2 amp c) lampand 1 amp d) 2 amp and 2 amp

252. The current passing through the ideal ammeter in the circuit given below is

%%W{m]w

a) 1.25A b) 1A c) 0.75A d) 0.5A
253. The potential difference between point A & B is

8Q B 6Q
A

40 30
|1
I r

0V
20 40 10
a) —V b) - % ) -V d) o

254. Accordlng to Joule’s law, if the potential difference across a conductor having a material of specific
resistance remains constant, then the heat produced in the conductor is directly proportional to

1 1
a) p b) p? c) ﬁ d);

255. If power dissipated in the 9 Q resistor in the circuit shown is 36 Watt, the potential difference across the
2 Q resistor is

1]} AN
y 20

a) 2volt b) 4 volt c) 8volt d) 10 volt

256. The resistor of resistance R is connected to 25 V supply and heat produced in it is 25 Js~1. The value of R
is
a) 225 Q b)10Q c) 250 d) 50 Q
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257.

258.

259.

260.

261.

262.

263.

The resistance between the points 4 and C in the figure below is

RO
A B
RO
RQ
RO E RQ
RQ Rﬂ%
D C
RQ
4 2 8R
a)RQ b)=-Q c) — RQ d)—
) )3 )2 =

The deflection in a moving coil galvanometer is reduced to half when it is shunted with a 40 Q coil. The
resistance of the galvanometer is

a) 15Q b) 20 Q c) 40 Q d) 80 Q
The resistance of a cell does not depend on

a) Current drawn from the cell b) Temperature of electrolyte

¢) Concentration of electrolyte d) The e.m.f. of the cell

In the given figure the steady state current in the circuit is

|
1
6V 2.80

a) Zero b) 0.6A c) 0.9A d) 1.5A
Twelve wires of equal length and same cross-section are connected in the form of a cube. If the resistance
of each of the wires is R, then the effective resistance between the two diagonal ends would be

5
a) 2R b) 12 R <) 2R d)8R

The length of a conductor is doubled and its radius is halved, its specific resistance is

a) Unchanged b) Halved c) Doubled d) Quadrupled

Four identical resistors of 4 () each are joined in circuit as shown in figure. The cell B has emf 2V and its
internal resistance is negligible. The ammeter reading is

4Q

B
- +#- (A)

40

4Q

40
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264.

265.

266.

267.

268.

269.

270.

271.

272.

) > A b) 2A ) ! A d) ! A

a) = c) = —

8 2 8

Variation of current and voltage in a conductor has been shown in the diagram below. The resistance of
the conductor is

v 6
5
4f--mmmmmeg f
3 !
2
BEREN
i =
a) 4 ohm b) 2 ohm c) 3ohm d) 1 ohm
Resistance of rod is 1 Q.It is bent in form of square. What is resistance across adjoint corners?
3 3
a)1Q b) 3 Q c) —Q d)-Q
) ) ) 1¢ ):

The Avogadro’s number is 6 X 1023 per gm mole and electronic charge is 1.6 X 10~1°C. The Faraday’s
number is

23
a) 6 X 1023 x 1.6 X 10719 p) 0 X107
16 x 10-19
2 1.6 x 10719
9 d) 6x10
6 x 1023 x 1.6 X 10-19 6 x 1023

In the network shown in the figure, each of the resistance is equal to 2 (). The resistance between the
points A and B is

A
ww—2E
a)10Q b) 4 Q )30 d)2Q
The temperature of cold junction of thermo-couple is 0°C. If the neutral temperature is 270°C, then the
inversion temperature is

a) 540°C b) 520°C c) 640°C d) 580°C

The mobility of free electrons (charge e, mass m and relaxation time 7) in a metal is proportional to
e m e m

a) ET b) zT C) % d) Z

In the figure shown, the total resistance between A and B is
20 10 10 10 10 10
A
40

B P10 10 10 10 10
a) 12 Q b) 4 Q c) 6Q d) 8 Q
In the electrical network shown in the figure, the potential difference across 3(Q) resistance will be

30
A
40l
2l
60

a) 12V b) 2.4V c) 24V d)36V
If n, e, 7 and m respectively represent the density, charge relaxation time and mass of the electron, then the

resistance of a wire of length [ and area of cross-section A will be
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273.

274.

275.

276.

277.

278.

279.

280.

281.

l 2 2 2
2) m b) mt<A J ne“tA d) ne<A
neztA ne?l 2ml 2mrtl

A ring is made of a wire having a resistance Ry = 12(). Find the points A and B as shown in the figure, at

which a current carrying conductor should be connected so that the resistance R of the sub circuit

o 8
between these points is equal to 3 Q

{71
4 B
82
2, 5 6 1 6 3 6 1
V7.8 by, =3 V7, =8 d7. =72

When a Daniel cell is connected in the secondary circuit of a potentiometer, the balancing length is found
to be 540 cm. If the balancing length becomes 500 cm when the cell is short circuited with 1 Q, the
internal of the cell is

a) 0.08 Q b) 0.04 Q c) 1.0Q d) 1.08 Q
What is the equivalent resistance between the points A and B of the network
20 30 20

57
a) —0O b) 8 Q c)6Q d)?Q

An electric water kettle rated 2.1 kW is filled with 1.5 kg of water at 20°C. How many seconds does it take
to reach the boiling point of water? Assume that there are no heat losses from the kettle. Specific heat
capacity of water is 4200 Jkg=! K~1

a) 60 b) 120 c) 240 d) 480

A cell can be balanced against 110cm and 100cm of potentiometer wire, respectively with and without
being short circuited through a resistance of 10 (. Its internal resistance is

a) 1.0Q b) 0.5 Q c) 20Q d) Zero
Kirchhoff’s I law and II law of current, prove the

a) Conservation of charge and energy b) Conservation of current and energy
c) Conservation of mass and charge d) None of these

The resistivity of iron is 1 X 1077 ohm — m. The resistance of a iron wire of particular length and thickness
is 1 ohm. If the length and the diameter of wire both are doubled, then the resistivity in ohm — m will be
a)1x1077 b) 2 x 1077 c) 4x1077 d)8x 1077

In an experiment, a graph was plotted of the potential difference IV between the terminals of a cell against
the circuit current i by varying load rheostat. Internal conductance of the cell is given by

VT T

L

le— y —>l
R
!

y X
a) xy b)3 95 @) (x )

For a thermocouple the neutral temperature is 270°C when its cold junction is at 20°C. What will be the
neutral temperature and the temperature of inversion when the temperature of cold junction is increased
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to 40°C

a) 290°C, 580°C b) 270°C, 580°C c) 270°C,500°C d) 290°C, 540°C
282. In the following circuit, 5( resistor develops 45 J/s due to current flowing through it. The power

developed per second across 12 () resistor is

2 9Q 6Q
> WW——WW—
12Q
—>— W\ — —e
AWM
I 5Q
a) 16 W b) 192 W c)36W d) 64w
283. A current of (2) A produces a deflection of 60° in a tangent galvanometer. The reduction factor is
2 b) 2A 2 2
a)l=)A C (—) A d (—) A
) (3) )3 AW

284. Two sources of equal emf are connected to an external resistance R. The internal resistances of the two
sources are R; and R, (R, > R,). If the potential difference across the source having internal resistance R,
is zero, then

a) R =RiR2/(R1 + Ry) b) R = RiRz/(R; — Ry)
¢) R=Ry; X (R1 + Ry)/(R; — Ry) d)R=R, — Ry
285. Which of the following has a negative temperature coefficient
a) C b) Fe c) Mn d) Ag

286. A cell supplies a current i;through a resistance R, and a current I, through a resistance R,. The internal
resistance of a cell is

a) R, — R, by ditiz g p o 1" g 22— bk
L=l 11 — 12 l1 =12
287. Two ends of a conductor are at different temperatures the electromotive force generated between two
ends is
a) Seebeck electro motive force (e.m.f.) b) Peltier electro motive force (e.m.f.)
¢) Thomson electro motive force (e.m.f.) d) None of these

288. What is the equivalent resistance between A and B

A A A
A 2R 2R D R B
2 3 R
a)-R b) =R c) - d) 2R
289. The effective resistance between points A and B in figure
4Q
6 ()
12 Q
30 L 50
—— VT
A 240 B
a) 10 Q b) 12 Q c) 9.85Q d) 10.85 Q
290. The current density (number of free electrons per m?) in metallic conductor is of the order of
a) 10%2 b) 10%* c) 102%¢ d) 1028

291. The potential difference between points A and B of adjoining figure is
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50 50

A AN MWW B

2V
sg% 59§
5Q 50

D AN AN ¢
) 2V b) 8V ) 4V d) 2v
a) - - c) =

3 9 3

292. The potential gradient along the length of a uniform wire is 10Vm~1.The length of the potentiometer wire
is 4 m. What is the potential difference across two points on the wire separated by 50cm?

a) 25V b) 5.0V c) 1.25V d)4.0V
293. In the circuit shown, the value of each resistance is r, then equivalent resistance of circuit between points
A and B will be

a) (4/3)r b) 3r/2 c)r/3 d) 8r/7
294. For the circuit shown in the figure

2kQ > R
I 4 24v

T2V 6koZR, RL§1.5kQ

a) The current I through the battery is 7.5mA b) The potential difference across R is 18 V
If R; and R, are interchanged, magnitude of the

c) Ratio of powers dissipated in R; and R, is 3 d) power dissipated in R; will decrease by a factor of
9

295. A brass rectangular plate 12cm X 3cm is to be electroplated with copper. If we wish to coat it with a layer
of 0.02 mm thick both sides, how much time will it take with a constant current of 5A? Given ECE of copper
is 33 x 107°g C~! and density of copper is 8.9 g cm™3.

a) 388s b) 776 s c) 400s d) 800s

296. You are given several identical resistances each of value R = 10Q and each capable of carrying maximum
current of 1 ampere. It is required to make a suitable combination of these resistances to produce a
resistance of 5Q which can carry a current of 4 ampere. The minimum number of resistances of the type R
that will be required for this job
a) 4 b) 10 c)8 d) 20

297.A 12V lead accumulator is being charged using 24 V supply with an external resistance 2(). The internal
resistance of the accumulator is 1€). Find the time in which it will store 360 W-hour energy
a) 1 hr b) 7.5 hr c) 10 hr d) None of these

298. As the switch S is closed in the circuit shown in figure, current passed through it is
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299.

300.

301.

302.

303.

304.

305.

306.

307.

308.

10V 40 20 5V
07%*’7%%

;29

il

a) Zero b)1A c)2A d)1.6A

If nearly 10°C liberate 1 g equivalent of aluminium, then the amount of aluminium (equivalent weight 9)
deposited through electrolysis in 20 min by a current of 50 A will be

a) 0.09g b)0.6g c)54g d)108¢g

Potential gradient is defined as

a) Fall of potential per unit length of the wire

b) Fall of potential per unit area of the wire

c¢) Fall of potential between two ends of the wire

d) Potential at any one end of the wire

The current flowing in a copper voltmeter is 3.2 A. The number of copper ions (Cu?*) deposited at the
cathode per minute is

a) 0.5 x 102° b) 1.5 x 102° c) 3 x102° d) 6 x 10%°
The specific resistance of manganin is 50 X 10~8 ohm x m. The resistance of a cube of length 50cm will be
a) 107 ohm b) 2.5 x 1075 ohm c) 1078 ohm d)5x10™* ohm

The total current supplied to the given circuit by the battery is

/

+

%
9V

a)9A b)6 A c)2A d)4A

Combination of two identical capacitors, a resistor R and a DC voltage source of voltage 6 V is used in an
experiment onC — R circuit. It is found that for a parallel combination of the capacitor the time in which
the voltage of the fully charged combination reduces to half its original voltage is 10s. For series
combination the time needed for reducing the voltage of the fully charged series combination by half is
a) 200s b) 10s c) 5s d) 2.5s

If 400Q of resistance is made by adding four 100} resistance of tolerance 5%, then the tolerance of the
combination is

a) 20 % b) 5% c) 10% d)15%

A 5°C rise in temperature is observed in a conductor by passing a current. When the current is doubled the
rise in temperature will be approximately

a) 16°C b) 10°C c) 20°C d) 12°C

In the following circuit, 18Q resistor develops 2/ /sec due to current flowing through it. The power

developed across 10(1 resistance is
120 90

10Q2 A
12Q 90 —>—e

18Q
WW

4
a) 125 W b) 10 W QW d)25 W

e=at-— 5[3 t2, if temperature of cold junction is 0°C then temperature of inversion is

Page|32



(if @ = 500.0uV /°C, B = 5.0uV /square®°C)
a) 100 b) 200 c) 300 d) 400
309. In Cu — Fe couple, the flow of current at the temperature of inversion is
a) From Fe to Cu through the hot junction
b) From Cu to Fe through the hot junction
¢) Maximum
d) None of the above
310. Two wires A and B of same material and same mass have radii 2r and r respectively. If resistance of wire
A is 340, then resistance of B will be
a) 5440 b) 2720 c) 680 d) 17Q
311. Three electric bulbs with same voltage ratings of 110 volts but wattage ratings of 40, 60 and 100 watts
respectively are connected in series across a 220 volt supply line. If their brightness are By, B,, B3
respectively, then
a) By > B, > B;
b) B; > B, < B;
¢) By =B, =B;
d) Bulbs will burn out due to the high voltage supply
312. Consider a rectangular slab of length L and area of cross section A. A current [ is passed through it. If the
length is doubled, the potential drop across the end faces
a) Becomes half of the initial value b) Becomes one-fourth of the initial value
c) Becomes double the initial value d) Remains same
313. Two cells having emf 4V, 2V and internal resistances 1 (), 1 () are connected as shown in figure below.
Current through 6 Q resistance is

4v10 2V0
3Q
I,
60
NN
1 2 c) 1A 2
a)-A b)-A d)-A
) 3 ) 3 ) 9
314. Kirchhoff’s first law i.e. ), i = 0 at a junction is based on the law of conservation of
a) Charge b) Energy c) Momentum d) Angular momentum
315. The equivalent resistance of the following infinite network of resistance is
20 20 20
-------- AN A AWW—s A
20 20 20
-------- AW AW—WW— B
20 20 20
a) Less than 4() b) 40
c) More than 4() but less than 12() d) 12Q
316. The resistance in which the maximum heat is produced is given by
40
é 2Q
6Q
NAN—
12Q
A
2‘ Vv
it
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317.

318.

319.

320.

321.

322.

323.

324.

325.

326.

327.

a) 2Q b) 6Q c) 4Q

We are able to obtain fairly large currents in a conductor because

a) The electron drift speed is usually very large

b) The number density of free electrons is very high and this can compensate for the low values of the
electron drift speed and the very small magnitude of the electron charge

¢) The number density of free electrons as well as the electron drift speeds are very large and these
compensate for the very small magnitude of the electron charge

d) The very small magnitude of the electron charge has to be divided by the still smaller product of the
number density and drift speed to get the electric current

A battery of emf E has an internal resistance r. A variable resistance R is connected to the terminals of the

battery. A current i is drawn from the battery. V is the terminal potential difference. If R alone is gradually

reduced to zero, which of the following best describes i and VV?

d) 120

E
a) i approaches zero, V approaches E b) i approaches = V approaches zero

E
c) i approaches = V approaches E d) i approaches infinity, V approaches E

Kirchhoff’s second law is based on the law of conservation of

a) Charge b) Energy

¢) Momentum d) Sum of mass and energy

The temperature at which thermal electric power of a thermo couple becomes zero is called
a) Inversion temperature b) Neutral temperature
¢) Junction temperature

Resistances R; and R, are joined in parallel and a current is passed so that the amount of heat liberated is

d) Null temperature

H,; and H, respectively. The ratio :—: has the value
R{ RS
C) ﬁ
2
Two wires A and B of same material and mass have their lengths in the ratio 1:2. On connecting them to
the same source, the rate of heat dissipation in B is found to be 5W. The rate of heat dissipation in 4 is
a) 10w b) 5W c) 20W d) None of these
Two electrolytic cells containing CuSO, and AgNO; respectively are connected in series and a current is
passed through them until 2 mg of copper is deposited in the first cell. The amount of silver deposited in
the second cell during this time in approximately (atomic weight of copper and silver are 63.6 and 108.0 )

a) 1.7 mg b) 3.4 mg c) 5.1 mg d) 6.8 mg
At neutral temperature, the thermoelectric power (Z—i) has the value
a) Zero b) Maximum but negative
¢) Maximum but positive d) Minimum but positive
At steady state, energy stored in capacitor is
2 F
A 1 B
N
2Q
i
2V
a) 4x107°] b) 2] c) 4] d) Zero

A fuse wire with a radius of 1 mm blows at 1.5 A. If the fuse wire of the same material should blow at 3.0 A,
the radius of the fuse wire must be

a) 43 mm b) V2 mm d) 8.0 mm

5 ampere of current is passed through a metallic conductor. The charge flowing in one minute in coulomb
will be

c) 0.5 mm
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328.

329.

330.

331.

332.

333.

334.

335.

336.

337.

338.

339.

340.

a)5 b) 12 c) 1/12 d) 300

The V — i graph for a good conductor makes angle 40° with IV —axis. Here IV denotes voltage and i denotes
current. The resistance of the conductor will be

a) sin40° b) cos 40° c) tan40° d) cot 40°

A galvanometer of resistance, G, is shunted by a resistance S ohm. To keep the main current in the circuit
unchanged, the resistance to be put in series with the galvanometer is

G? G S2 SG
a) b) c) d)
S+06) S+6) (S+6) (S+06)
A 50V battery is connected across a 10 € resistor and a current of 4.5 A flows. The internal resistance of
the battery is
a) 10 Q b) 0.5 Q c)11Q d)50Q

There are two electric bulbs of 40 W and 100 W. Which one will be brighter when first connected in series
and then in parallel

a) 40 W in series and 100 W in parallel

b) 100 W in series and 40 W in parallel

c) 40 W both in series and parallel will be uniform

d) 100 W both in series and parallel will be uniform

The conductivity of a superconductor is

a) Infinite b) Very large c) Very small d) Zero

Two identical cell send the same current in 2Q resistance, whether connected in series or in parallel. The
internal resistance of the cell should be

1
a)1Q b)2Q c) EQ d)2.50Q
According to Faraday’s law of electrolysis, the amount of decomposition is proportional to
a) 1/time for which current passes b) Electrochemical equivalent of the substance
¢) 1/current d) 1/electrochemical equivalent

Three similar cells, each of emf 2V and internal resistance r send the same current through an external
resistance of 2(),when connected in series or in parallel. The strength of current flowing through the
external resistance is

a) 0.75A b)1A c) 1.5A d) zero

For what value of R the net resistance of the circuit will be 18 ohms
R

MWW
10Q 10Q
10Q 10Q2 10Q2
MWW MWW B
a) 8Q b) 10 Q ) 16 Q d) 24 Q

The resistance of a wire is R (1.The wire is stretched to double its length keeping volume constant. Now the
resistance of the wire will become
a)4RQ b)2RQ c)R/20Q d)R/4Q
A uniform copper wire of length 1 m and cross-section area 5 X 10~’m? carries a current of 1 A. Assuming
that there are 8 X 1028 free electron m~3in copper, how long will an electron take to drift from one end of
the wire to the other?
a) 0.8 X 103s b) 1.6 X 103s ) 3.2 %x 103s d) 6.4 x 103s
A voltmeter has a resistance of ¢ ohm and range V'volt. The value of resistance used in series to convert it
into a voltmeter of range ,V voltis
a) nG b) E c) (n—1G d) G

n n—1
To verify Ohm'’s law, a student is provided with a test resistor Rr, a high resistance R, a small resistance
R,, two identical galvanometers G;and G,and a variable voltage source V. the correct circuit to carry out
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the experiment is
a) G4
]
R2

B
R T

G2 VW

|
A1

\Y

341. To decrease the range of an ammeter, its resistance need to be increased. An ammeter has resistance
Ryand range /. Which of the following resistance can be connected in series with it to decreases its range to

I/n?
R R R

2) Ro b) 0 J 0 d) None of these
n (n—-1) n+1)

342. If a current is allowed to pass through a circuit consisting of two dissimilar metals, there is either
evolution or absorption of heat at the junction, depending upon the direction of the current. The effect is
known as
a) Seebeck effect b) Joule effect c) Peltier effect d) Thomson effect

343. Two bulbs when connected in parallel to a source take 60 W each. The total power consumed when they
are connected in series with the same source is
a) 15W b) 30 W c) 60 W d) 120w

344. In the circuit shown in figure, find the current through the branch BD
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A 60 g 30 .
MWW ’ AW
15V
- 30 -
30V
D
a)54 b)0 A c)34 d)4A
345.If E = at + bt?, what is the neutral temperature
a b+ a a 4+ a
3 =% T 9% )+
346. The resistance of an incandescent lamp is
a) Greater when switched off b) Smaller when switched on
c) Greater when switched on d) The same whether it is switched off or switched

on
347. The voltage V and current I graph for a conductor at two different temperatures T; and T, are shown in
the figure. The relation between T; and T, is

T T
v
T2
— /
a) T1>T2 b) leTZ C) T1=T2 d) T1<T2

348. The current in a conductor varies with time t as I = 2t + 3t where I is in ampere and t in seconds.
Electric charge flowing through a section of the conductor during t = 2 sec tot = 3 sec is
a)10C b) 24 C c)33C d)44 C
349. The maximum power dissipated in an external resistance R, when connected to a cell of emf £and internal
resistance r; will be
E? E? E? E?
a) — b) > c) 3 d) =
350. When a resistance of 100 Q is connected in series with a gal vinometer of resistance R, its range is V. to

double its range, a resistance of 1000 Q is connected in series. Find R

a) 700 Q b) 800 Q c) 900 Q d) 100 Q
351. A 10 Q electric heater operates on a 110V line. The rate at which heat is developed in watts is
a) 1310 W b) 670 W c) 810 W d) 1210 W

352. In a galvanometer 5% of the total current in the circuit passes through it. If the resistance of the
galvanometer is G, the shunt resistance S connected to the galvanometer is
a) 19G b) G/19 c) 20G d) G/20

353. A resistance of 2Q) is to be made from a copper wire (specific resistance=1.7 X 10~8Q m) using a wire of
length 50cm. The radius of the wire is
a) 0.0116 mm b) 0.367 mm c) 0.116 mm d) 0.267 mm

354. When a charged particle of charge e revolves in circular orbit of radius r with frequency n, then orbital

current will be
ev ev ev ev
2 ®) 4 ) 2mr D g2
355. A battery of e. m.f. 10 V and internal resistance 0.5 ohm is connected across a variable resistance R. The
value of R for which the power delivered in it is maximum is given by
a) 2.0 ohm b) 0.25 ohm c) 1.0 ohm d) 0.5 ohm

356. In an electrical cable there is a single wire of radius 9 mm of copper. Its resistance is 5Q. The cable is

replaced by 6 different insulated copper wires, the radius of each wire is 3mm. Now the total resistance of
the cable will be
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357.

358.

359.

360.

361.

362.

363.

364.

365.

366.

367.

a) 7.5 Q b) 45 Q c) 90 Q d) 270 Q
Two identical cells send the same current in 3 () resistance, whether connected in series or in parallel. The
internal resistance on the cell should be

a)1Q b) 3 Q c)%ﬂ d)3.50Q
In the adjoining figure the equivalent resistance between 4 and Bis
10 20 40
.
E
B‘1 0 20 10
a)5Q b) 8 Q c) 250 d) 6.8 Q

If the ratio of the concentration of electron to that of holes in a semiconductor is gand the ratio of current

is %’ then what is the ratio of their drift velocities

4 5 4 5
a) < b) " c) - d) 3
Electroplating does not help in
a) Fine finish to the surface b) Shining appearance
c) Metals to become hard d) Protecting metal against conosion
Corresponding to the resistance 4.7 X 10°Q + 5%, which is order of colour coding on carbon resistors?
a) Yellow, violet, blue, gold b) Yellow, violet, green, gold
c) Orange, blue, green, gold d) Orange, blue, violet, gold

For a thermocouple, the neutral temperature is 270°C and the temperature of its cold junction is 20°C. If
there is no deflection in the galvanometer, the temperature of the hot junction should be
a) 210°C b) 540°C c) 520°C d) 209°C
Two cells 4 and Bare connected in the secondary circuit of a potentiometer one at a time and the
balancing length are respectively 400 cm and 440 cm. The emf of the cell 4is 1.08V. The emf of the second
cell Bisvoltis
a) 1.08 b) 1.188 c) 11.88 d) 12.8
What determines the emf between the two metals placed in an electrolyte?
a) Relative position of metals in the electro chemical b) Distance between them

series
c) Strength of electrolyte d) Nature of electrolyte
AB is a potentiometer wire of length 100 cm and its resistance is 10 ohm. It is connected in series with a
resistance R = 40 ohm and a battery of em.f. 2 V and negligible internal resistance. If a source of unknown

e.m.f. E is balanced by 40 cm length of the potentiometer wire, the value of E is
R 2v
AW L

€e—40cm —>
B

A 7

/

’

/
_E| —
a) 0.8V b)1.6V c) 0.08V d)0.16 V
In a closed circuit, the current I (in ampere) at an instant of time t(in second) is given by I = 4 — 0.08t.

The number of electrons flowing in 50s through the cross-section of the conductor is

a) 1.25 x 10%° b) 6.25 x 102° c) 5.25 x 10%° d) 2.55 x 102°

The internal resistance of a cell of emf 2 V is 0.1(). It is connected to a resistance of 3.9() . The potential
difference across is

a) 0.5V b)19V c) 195V d)2v
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368.

The accurate measurement of emf can be obtained using
a) Multimeter b) Voltmeter c) Voltameter d) Potentiometer

369. A potential difference of V is applied at the ends of a copper wire of length ! and diameter d. On doubling

370.

371.

372.

373.

374.

375.

376.

only d, the drift velocity,
a) Becomes two times b) Becomes half c) Does not change d) Becomes one-fourth
Find equivalent resistance between 4 and B

R
= d) 2R
93 )

AB is a wire of uniform resistance. The galvanometer G shows no current when the length AC = 20cm and
CB = 80cm. The resistance R is equal to

R 80 Q2
W MWW—
A c B
[t
a) 20 b) 8Q ) 20 Q d) 40 Q

A heater coil is cut into two parts of equal length and one of them is used in the heater. The ratio of the
heat produced by this half coil to that by the original coil is

a)2:1 b)1:2 c)1:4 d)4:1

If the cold junction of a thermocouple is kept at 0°C and the hot junction is kept at T°C, then the relation
between neutral temperature (T,) and temperature of inversion (T;) is

T;
a)Tnzé b) T,, = 2T; AT, =T;—T )T, =T+ T
The reading of the ammeter as per figure shown is
20
A
200 2v

20
WW

20
MWW

a) 1A b)3A ) 1A d)2A
8 4 2
In the circuit shown, the currents i; and i,are
i, 120
i 20
4Q
wi
2
12V.‘iQ
a) il = 3A, iz =1A b) il = 1A, i2 =3A C) il = OSA, iz = 15 A d) il = 15 A, iz = 05 A

When a potential difference is applied across the ends of a linear metallic conductor
a) The free electrons are accelerated continuously from the lower potential end to the higher potential end
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377.

378.

379.

380.

381.

382.

383.

384.

of the conductor
b) The free electrons are accelerated continuously from the higher potential end to the lower potential end
of the conductor
c) The free electrons acquire a constant drift velocity from the lower potential end to the higher potential
end of the conductor
d) The free electrons are set in motion from their position of rest
A thermocouple of resistance 1.6 is connected in series with a galvanometer of 8() resistance. The
thermocouple develops an e.m.f. of 10uV per degree temperature difference between two junctions. When
one junction is kept at 0°C and the other in a molten metal, the galvanometer reads 8 millivolt. The
temperature of molten metal, when e.m.f. varies linearly with temperature difference, will be
a) 960°C b) 1050°C c) 1275°C d) 1545°C
The resistance of hot tungsten filament is about 10 times the cold resistance. What will be the resistance
of 100 W and 200 lamps, when not in use?
a) 40 Q b) 20 Q c) 400 Q d) 200 Q
The potential difference between the terminals of a cell in open circuit is 2.2V with resistance of 5 () across
the terminals of a cell, the terminal potential difference is 1.8V. the resistance of the cell is

9 10 7 12
—0 b) —Q — d)—
a) 10 ) 5 ) 0 ) = Q

The circuit shown here is used to compare the emf of two cells E; andE,(E; > E,).

The null point is at C when the galvanometer is connected to E,. when the galvanometer is connected to

E,, the null point will be

VW
\

_{
E;

L
Ez

a) To the left of C b) To the right of C c) At C itself d) None where on AB
A cell of constant emf first connected to a resistance R;and then connected to a resistanceR;.

k R, —R R, +R
a) /RyR, b) Ei c) 122 m—gfi
2

Find the equivalent resistance between the points a and b

40
AMA
20 10Q 8Q
a AW AW AW b
40
AW
a) 20 b) 4 Q ) 80 d) 16 Q

An ammeter with internal resistance 90£) reads 1.85 A when connected in a circuit containing a battery
and two resistors 7000 and 410Q in series. Actual current will be

a) 1.854 b) Greater than 1.85 A c) Lessthan 1.85 A d) None of these

The current through the circuit shown in figure 1A. If each of 4( the resistors is replaced by 21} resistor,
the current in circuit will become nearly
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Ul
2

1
40 AN
AN
2Q 15Q
AN AN
40
F AN 15Q
Tlov NN
@
d)1.67 A

a) 1.11A b) 1.25A c) 1.34A
385. A 36Q galvanometer is shunted by resistance of 4Q). The percentage of the total current, which passes

through the galvanometer is
a) 8% b) 9% c) 10% d)91%
386. In the figure a carbon resistor has bands of different colours on its body as mentioned in the figure. The

value of the resistance is
Silver

LI

Red

White Brown

a)2.2kQ b) 3.3k Q c) 5.6kQ d)9.1kQ
387. In a potentiometer experiment, the galvanometer shows no deflection when a cell is connected across
60 cm of the potentiometer wire. If the cell is shunted by a resistance of 6(, the balance is obtained across

50 c¢m of the wire. The internal resistance of the cell is
c)1.2Q d)1.5Q

a) 0.5Q b) 0.6 Q
388. Consider a thin square sheet of side L and thickness t, made of a material of resistivity p. The resistance

between two opposite faces, shown by the shaded areas in the figure is

AN

T
1
1
I
1
1
1
1
1
I
T
1

—

< L >

a) Directly proportional to L b) Directly proportional to t
c) Independent of L d) Independent of t
389. When 1 kg of hydrogen forms water, 34 X 10° cal of heat is liberated. If ECE of hydrogen is
(1/96500,000)kg C~1, then the minimum voltage requird for decomposition of water is
a) 0.75V b)3.0V c) 15V d) 6.0V
390. The reciprocal of resistance is

a) Conductance b) Resistivity c) Voltage
391. The resistance of a wire is 20 ohm. It is so stretched that the length becomes three times, then the new

d) None of the above

resistance of the wire will be
a) 6.67 ohm b) 60.0 ohm c) 120 ohm
392. In the circuit shown the cells A and B have negligible resistance. For V, = 12V, R; = 500Q and R = 1000

d) 180.0 ohm

the galvanometer (G) shows no deflection. The value of Vj is

Ry

i ]
a) 4V b) 2V c) 12V d) 6V

393. Under what condition will the strength of current in a wire of resistance R be the same for connection is n
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394.

395.

396.

397.

398.

399.

400.

401.

402.

403.

series or in parallel of n identical cells each of the internal resistance r, when

a)R=nr b)R=r/n AR=r d)R 5 00,r -0

Two bulbs 40 W and 60 W and rated voltage 240 V are connected in series across a potential difference of
420 V. Which bulb will work at above its rated voltages?

a) 40 W bulb b) 60 W bulb c) Both will work d) None of these

A thermocouple uses Bismuth and Tellurium as the dissimilar metals. The sensitivity of bismuth is

—72u V /°Cand that of the tellurium is 500u V /°C. If the difference between hot and cold junction is 100°C,
then the maximum output will be

a) 50 mV b) 7.2mV c) 42.8 mV d)57.2mV
The resistance of an ideal voltmeter is
a) Zero b) Very low c) Very large d) Infinite

A battery of e.m. f. E and internal resistance r is connected to a variable resistor R as shown here. Which
one of the following is true

E r
L AN

R
W

.

a) Potential difference across the terminals of the battery is maximum when R = r

b) Power delivered to the resistor is maximum when R = r

¢) Current in the circuit is maximum when R = r

d) Current in the circuit is maximum when R > r

A potential difference V is applied to a copper wire of length [ and thickness d. If V is doubled, the drift
velocity

a) Is doubled b) Is halved c) Remains same d) Becomes zero

Two copper wires of lengths [ and 2! have radii r and 2r respectively. What is ratio of their specific
resistances?

a)l:2 b)2:1 cl:1 d)1:3

What is the equivalent resistance between A and B in the given circuit?

8 3

A metal wire of specific resistance 64 X 10"6o0hm — cm and length 198 c¢m has a resistance of 7 ohm, the
radius of the wire will be

a) 24 cm b) 0.24 cm c) 0.024 cm d) 24 cm

A potential difference is applied across the ends of a metallic wire. If the potential difference is doubled,
the drift velocity will

a) Be doubled b) Be halved c) Be quadrupled d) Remain unchanged
In the figure shown below, the terminal voltage across E; is
10 20
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404.

405.

406.

407.

408.

4009.

410.

411.

412.

413.

414.

415.

90
a) 12V b) 12.66 V c) 11.34V d)11.66V

A silver voltameter of resistance 2 ohm and a 3 ohm resistor are connected in series across a cell. If a
resistance of 2 ohm is connected in parallel with the voltameter, then the rate of deposition of silver

a) Decreases by 25% b) Increases by 25% c) Increases by 37.5% d) Decreases by 37.5%
A tap supplies water at 22°C. A man takes 1 L of water per min at 37°C from the geyser. The power of the
geyser is

a) 525w b) 1050 W c) 1575 W d) 2100 W

When a current flows through a conductor its temperature

a) May increase or decrease b) Remains same

c) Decrease d) Increase

An electric bulb is marked 100 W, 230 V. If the supply voltage drops to 115 V, what is the total energy
produced by the bulb in 10 min?

a) 30KkJ b) 20 k] c) 15K] d) 10 k]

The potentiometer is superior to a voltmeter for measuring a potential difference because

a) The resistance of the voltmeter

b) The potentiometer does not draw any current from the source of the potential

¢) The sensitivity of potentiometer is better than that of the voltmeter

d) The voltmeter has a dial and of small size

Constantan wire is used in making standard resistances because its

a) Specific resistance is low

b) Density is high

c) Temperature coefficient of resistance is negligible

d) Melting point is high

For a given thermocouple neutral temperature

a) Is a constant b) Depends on cold junction temperature

¢) Depends on inversion temperature d) Double that of cold junction temperature

An electric cable of copper has just one wire of radius 9 mm. Its resistance is 5Q. This single copper wire of
cable is replaced by 6 different well insulated copper wires each of radius 3 mm. The total resistance of the
cable will now be equal to

a)7.5Q b) 45 Q c) 90 Q d) 270 Q

Two resistance R; and R, are joined as shown in the figure to two batteries of em.f. E; and E,.If E, is

short-circuited, the current through R; is
R1
AW

—_ R> §
T &

a) E1/Ry b) E>/Ry c) E2/R; d) E1/(R; + Ry)
When two resistances R; and R, are connected in series, they consume 12 W powers. When they are
connected in parallel, they consume 50 W powers. What the ratio of the powers of R; and R,?

— E>

a) 1/4 b) 4 c) 3/2 d) 3
The lowest resistance which can be obtained by connecting 10 resistors each of 1/10 ohm is
a) 1/250 Q b) 1/200 Q c) 1/100 Q d)1/10 Q

The electron of hydrogen atom is considered to be revolving round in circular orbit of radius h? /me?with
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416.

417.

418.

419.

420.

421.

422,

423.

424,

425.

velocity e?/h, where h = h/2m. The current i is
2) 4m’me® b) 4m’me? 0 4m?m?2e’ a0 4m?me®
h2 K3 h3 h3
Two wires of same metal have the same length but their cross sections are in the retio 3:1. They are joined
in series. The resistance of the thicker wire is 10). The total resistance of the combination is
a)5/20Q b) 40/3 Q c) 40 Q d) 100 Q
A copper wire of length L and radius r is nickel plated till its final radius become R but length remains L. If

the resistivity of nickel and copper be p,, and p. respectively, the conductance of the nickelled wire is
mr? m(R? — r? m[r? (R?>—1r? L L.
N ( ) _[_+( p | g ke Pu
n

b) ————= —_—rn
L.pc ) L.ppy 2 Llp nr?  mw(R? —1r?)

Following figure shows cross-sections through three long conductors of the same length and material,
with square cross-section of edge lengths as shown. Conductor B will fit snugly within conductor 4, and
conductor € will fit snugly within conductor B. Relationship between their end to end resistance is

C

(—\/ga—)

_____ « qg—>
A B ¢ c °
a)RA:RB=RC b)RA>RB>RC
¢) R4y <R <R d) Information is not sufficient

A 100 V voltmeter of internal resistance 20 k() in series with a high resistance R is connected toa 110 V
line. The voltmeter reads 5 V, the value of R is

a) 210 kQ b) 315 kQ c) 420 kQ d) 440 kQ

Three voltmeters A, B and C having resistances R, 1.5R and 3R respectively are used in a circuit as shown.
When a potential difference is applied between X and Y, the readings of the voltmeters are V;, V,and V;
respectively. Then

®)
X ° Y
©
a)V1:V2:V3 b)V1<V2:V2 C)V1>V2>V3 d)V1>V2>V3
The potential drop across the 3Q resistor is
30
40
L
3v!
a)1lv b) 1.5V )2V d)3Vv

A conductor wire having 102° free electrons/m? carries a current of 20A. If the cross-section of the wire is
1mm?, then the drift velocity of electrons will be

a) 6.25 X 107 3ms™! b) 1.25 x 10~ °ms~?! c) 1.25x 107 3ms™? d) 1.25 x 107 *ms™?!
Two wires have resistances R and 2R. When both are joining in series and in parallel, then ratio of heats
generated in these situations on applying the same voltage, is

a)2:1 b)1:2 c)2:9 d)9:2

The potential difference in open circuit for a cell is 2.2 volt. When a 4 ohm resistor is connected between
its two electrodes the potential difference becomes 2 volt. The internal resistance of the cell will be

a) 1ohm b) 0.2 ohm c) 2.50hm d) 0.4 ohm

The temperature of hot junction of a thermocouple changes from 80°C to 100°C, the percentage change in
thermo electric power is
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426.

427.

428.

429,

430.

431.

432.

433.

434,

435.

436.

a) 25% b) 20% ¢) 10% d) 8%

Two bulbs, one of 50 watt and another of 25 watt are connected in series to the mains. The ratio of the
currents through them is

a)2:1 b)1:2

c)1:1 d) Without voltage, cannot be calculated

When a resistor of 11 ) is connected in series with an electric cell, the current flowing in it is 0.5 A.
Instead, when a resistor of 5 (1 is connected to the same electric cell in series, the current increases by
0.4 A. The internal resistance of the cell is

a) 1.5Q b) 2 Q c)25Q d)3.50Q

A battery of emf 10V and internal resistance 3 Qis connected to an external resistor. The current in the
circuit is 0.5A. the terminal voltage of the battery when the circuit is close is

a) 10V b) Zero c) 15V d)85V

The relation between voltage sensitivity (oy) and current sensitivity (o;) of a moving coil galvanometer is
(resistance of galvanometer is G).

o; oy G
a)EZGV b)E=ai c)a—v=ai d);i=av
An electric heater of resistances 6 (1 is run for 10 min on 120 V line. The energy librated in this period of
time is?
a) 7.2 x10°] b) 14.4 x 10° ] c) 43.2 x 10°] d) 28.8 x 10°]

A certain piece of silver of given mass is to be made like a wire. Which of the following combinations of

length (L) and the area of cross-section (4) will lead to the smallest resistance

a) Land A b) 2L and A/2

d) Any of the above, because volume of silver
remains same

The variation between V — i has been shown by V — i graph for heater filament.

a) i b) i 9 ( d) )
14 V V V

Thomson coefficient of a conductor is 10uV /K. The two ends of it are kept at 50°C and 60°C respectively.
Amount of heat absorbed by the conductor when a charge of 10C flows through it is

a) 1000 b) 100 J c) 100 mJ d)1mJ

The junction of Ni-Cu thermo couple are maintained at 0°C and 100°C. The seeback emf developed in the
temperature is

ani_¢y = 16.3 X 10~6vect

byi_¢, = —0.021 X 10-6vec1

a) 2.73 x 103V b) 1.42 x 1073V c) 3.68 x 1073V d) 2.23 x 103V

A source of a primary cell is 2V. what is the short circuited it provides 4A current, then the internal
resistance of cell will be

a) 8Q b) 2.0 Q c)4Q d)0.5Q

For what value of unknown resistance X, the potential difference between B and D will be zero in the
circuit shown in the figure

c)L/2and2 A
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437.

438.

439.

440.

441.

442,

443,

444,

445,

446.

a)4Q b) 6 Q c)2Q d)5Q
The V — I graph for a wire of copper of length L and cross-section ares A is shown in adjoining figure. The
slope of the graph will be

-

19) /

a) Less if the experiment is repeated at a higher b) More if a wire of silver having the same dimension
temperature is used

c) Doubled if the length of the wire is doubled d) Halved if length of the wire is halved

The heat generated through 2 ohm and 8 ohm resistances separately, when a condenser of 200 yF capacity
charged to 200 V is discharged one by one, will be

a) 4] and 16 ] respectively b) 16 J and 4 ] respectively

c) 4] and 8] respectively d) 4 ] and 4 ] respectively

The circuit shown here is used to compare the em.f.'s of two cells E; and E,(E; > E,). The null point is at
C when the galvanometer is connected to E;. When the galvanometer is connected to E,, the null point will
be

i

c
A B
_| Ex
e @
a) To the left of C b) To the right of C c) At C itself d) No where on AB
The colour code for a resistor of resistance 3.5kQ with 5% tolerance is
a) Orange, green, red and gold b) Red, yellow, black and gold
c) Orange, green, orange and silver d) Orange, green, red and silver
The tangent galvanometer, when connected in series with a standard resistance can be used as
a) An ammeter b) A voltmeter
c) A wattmeter d) Both ammeter and voltmeter

Which of the following statement is correct

a) Both Peltier and Joule effects are reversible

b) Both Peltier and Joule effects are irreversible

c) Joule effect is reversible, whereas Peltier effect is irreversible

d) Joule effect is reversible, whereas Peltier effect is reversible

Four wires AB, BC, CD, DA of resistance 4 ohm each and a fifth wire BD of resistance 8 ohm are joined to
form a rectangle ABCD of which BD is a diagonal. The effective resistance between the points A and B is

4 8
a) 24 ohm b) 16 ohm ) 3 ohm d) 3 ohm

Two resistors are connected (a) in series (b) in parallel. The equivalent resistance in the two cases are

9 ohm and 2 ohm respectively. Then the resistance of the component resistors are

a) 2ohmand 7 ohm b) 3 ohm and 6 ohm c) 3ohmand 9 ohm d) 5 ohm and 4 ohm

Two wires of the same material and equal length are joined in parallel combination. If one of them has half
the thickness of the other and the thinner wire has a resistance of 8 ohms, the resistance of the
combination is equal to

)Sh b)8h )3h d)8h
a) — — c) = =
80m 50m 80m 30m

In the circuit shown, the internal resistance of the cell is negligible. The steady state current in the 2 )
resistance is
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447,

448.

449,

450.

451.

452.

453.

a) 0.6A b) 1.2A c) 0.9A d) 1.5A

The equivalent resistance and potential difference between A and B for the circuit is respectively
62

a) 40,8V b)8Q,4V c)2Q,2V d)16Q,8V

A wire of resistance 181 is divided into three equal parts. These parts are connected in side of triangle, the
equivalent resistance of any two corners of triangle will be

a) 180Q b) 9Q c) 60 d) 4Q

The power of heater is 500 W at 800°C. What will be its power at 200°C ? (Given : temperature coefficient
of resistance, @ = 4 x 1074°C™1)

a) 484 W b) 672 W c) 526 W d) 620 W
The equivalent resistance of the arrangement of resistances shown in adjoining figure between the points
Aand B is
80
—WWW—
16Q 20Q
—AWWA AW
1602
A B
90 —
—A\WW— 60
180 Ww
_/M\,_
a) 6 ohm b) 8 ohm c) 16 ohm d) 24 ohmm
Three identical resistances A, B and C are connected as shown in figure.
B
R
A
R C
R

The heat produced will be maximum

a)InB b) In B and C c)InA d) Same for 4, B and C
In a conductor 4 coulomb of charge flows for 2 seconds. The value of electric current will be
a) 4 volt b) 4 ampere c) 2 ampere d) 2 volt

The main supply voltage to a room is 120 V. The resistance of the lead wires is 6). A 60 W bulb is already
giving light. What is the decrease in voltage across the bulb when a 240 W heater is switched on?
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a) No change b) 10V c) 20V d) More than 10 V
454, Two bulbs consume same power when operated at 200 V and 300 V respectively. When these bulbs are
connected in series across a DC source of 400 V, then the ratio of power consumed across them is

a) 2/3 b) 3/2 c) 4/9 d)9/4
455. A wire is stretched so as to change its diameter by 0.25%. The percentage change in resistance is
a) 4.0% b) 2.0% c) 1.0% d) 0.5%
456. The resistor in which maximum heat will be produced is
2Q 40
3Q
N NN
5Q
6 ()
I
a)2Q b) 3Q c)4Q d)6Q
457. If an ammeter is connected in parallel to a circuit, it is likely to be damaged due to excess
a) Current b) Voltage c) Resistance d) All of these
458. See the electrical circuit shown in this figure. Which of the following equations is a correct equation for it
R
MWW
il El 8!
2 s
) &
a) & — (ll + lz)R - i1T1 =0 b) &y — izrz — & — ilT'l =0
C) —&y — (ll + lz)R + izrz =0 d) & — (ll + lz)R + ilT'l =0

459. In the adjoining circuit, the e.m.f. of the cell is 2 volt and the internal resistance is negligible. The
resistance of the voltmeter is 80 ohm. The reading of the voltmeter will be

v
o
II
80Q
©
200 80Q
MWW
a) 0.80 volt b) 1.60 volt c) 1.33 volt d) 2.00 volt

460. 5 cells, each of emf 0.2V and internal resistance 1) are connected to an external circuit of resistance of
104Q. Find the current through external circuit

1 1 1 1
a) EA b) EA c) EA d)EA
461. A 2V battery, a 990 Q resistor and a potentiometer of 2m length, all are connected in series of the
residence of potentiometer wire is 10 (), then the potential gradient of the potentiometer wire is
a) 0.05Vm™1 b) 0.5Vm™! c) 0.01Vm™t d)0.1vm™?
462. A galvanometer of resistance 36 () is changed into an ammeter by using a shunt of 4 (). The fraction f; of
total current passing through the galvanometer is
1 b1 Rl oL
20 )2 9 140 10
463. Two cells of equal e.m. f. and of internal resistance r; and r,(r; > ;) are connected in series. On

connecting this combination to an external resistance R, it is observed that the potential difference across

the first cell becomes zero. The value of R will be

T +7"2 rn—n
d
2 ) 2

ajrn +n, b)r, —nr,

464. The current /drawn from the 5 V source will be
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10Q

ANN—
50 100 200
| 100Q-
5v
a) 0.33A b) 0.5A c) 0.67A d) 0.17A
465. If 2 A of current is passed through CuSO, solution for 32 s, then the number of copper ions deposited at
the cathode will be
a) 4 x 10%° b) 2 x 10%° c) 4 x 10%° d) 2 x 10%°

466. A steady current is set up in a metallic wire of non-uniform cross-section. How is the rate of flow of
electrons (R) related to the area of cross-section (4)?
a) Rx A7t b)R x A c) R x A? d) R is independent of A
467.1£96500 coulombs of electricity liberates one gram equivalent of any substance, the time taken for a
current of 0.15 amperes to deposit 20mg of copper from a solution of copper sulphate is (Chemical
equivalent of copper = 32)
a) 5min 20 sec b) 6 min 42 sec c) 4min40 sec d) 5min 50 sec
468. The electron drift speed is small and the charge of the electron is also small but still, we obtain large
current in a conductor. This is due to
a) The conducting property of the conductor
b) The resistance of the conductor is small
¢) The electron number density of the conductor is small
d) The electron number density of the conductor is enormous
469. What is the equivalent resistance across the points A and B in the circuit given below?

<l
§1OQ )

§109 ;169
H §129

109 259%

D

a) 8Q b) 12 Q c) 16 Q d) 32 Q
470. The resistance of the filament of an electric bulb changes with temperature. If an electric bulb rated 220
volt and 100 watt is connected to (220 X .8) volt sources, then the actual power would be
a) 100 x 0.8 watt b) 100 x (0.8)% watt
c) Between 100 X 0.8 watt and 100 watt d) Between 100 x (0.8)?watt and 100 x 0.8 watt
471. Every atom makes one free electron in copper. If 1.1 A Current is flowing in the wire of copper having 1
mm diameter, then the drift velocity(approx.) will be (density of copper=9 x 103 kg m~3and atomic
weight of copper=63)
a) 0.1 mms™! b) 0.2 mms™! c) 0.3 mms™?! d) 0.2 mms™?
472.In a copper voltmeter, if the current (I) and time (t) variations of the type as shown in figure, the mass
deposited in 30 min is [Atomic weight of copper is 63.5 and Faraday constant is 96500 C per g equivalent]
a) 0.078¢g b) 0.054 g c) 0.039¢ d) 0.0195¢g
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473.

474,

475.

476.

477.

478.

479.

480.

481.

482.

483.

484.

485.

A wire when connected to 220V mains supply has power dissipation P;. Now the wire is cut into two equal
pieces which are connected in parallel to the same supply. Power dissipation in this case is P,. Then P, : P;
is
a) 1 b) 4 c) 2 d) 3
A source of e.m.f. E = 15V and having negligible internal resistance is connected to a variable resistance
so that the current in the circuit increases with time as i = 1.2 t + 3. Then, the total charge that will flow in
first five seconds will be
a)10C b) 20 C c)30C d)40C
Electric bulb 50 W-100 V glowing at full power are to be used in parallel with battery 120 V, 10 Q.
Maximum number of bulbs that can be connected so that they glow in full power is
a) 2 b) 8 c) 4 d) 6
10 wires (same length, same area, same material) are connected in parallel and each has 1() resistance,
then the equivalent resistance will be
a) 10 Q b)1Q c) 0.1Q d) 0.001 Q
In order to pass 10% of main current through a moving coil galvanometer of 99 ohm, the resistance of the
required shunt is
a)9.9 0 b) 10 Q c)11Q d)9 Q
If the resistivity of a potentiometer wire be p and area of cross-section be A, then what will be potential
gradient along the wire
a I_p b) L ) ﬂ d) I1Ap

A Ap p

The current from the battery in circuit diagram shown is
20 A 7Q
AW

15V-|:
0.5Q 6Q§ 1Q§

AW
8Q B 10Q

a)l1A b)2 A c)154 d)34

Two bulbs when connected in parallel to a source take 100 W each. The total power consumed when they
are connected in series with the same source is

a) 25w b) 50 W c) 100 W d) 200 W

A uniform resistance R and length Lis cut into for equal parts, each of length Z/4, which are then
connected in parallel combination. The effective resistance of the combination will be

R R
a) R b) 4R g R o X
4 16

In a circuit 5 percent of total current passes through a galvanometer. If resistance of the galvanometer is G
then value of the shunt is

G G
196 b) 20 G i d)—
3 ) 9% )15

An electric lamp is marked 60 W, 230 V. The cost of a 1 kWh of energy is Rs. 1.25. The cost of using this
lamp 8 hrs a day for 30 days is

a) Rs.10 b) Rs.16 c) Rs.18 d) Rs. 20

Two wires ‘A" and 'B’ of the same material have their lengths in the ratio 1 : 2 and radii in the ratio 2 : 1.
The two wires are connected in parallel across a battery. The ratio of the heat produced in ‘A’ to the heat
produced in ‘B’ for the same time is

a)1:2 b)2:1 c)1:8 d)8:1

(1)The product of a volt and a coulomb is a joule

(2)The product of a volt and an ampere is a joule/second

(3)The product of volt and watt is horse power

(4)Watt-hour can be measured in terms of electron volt
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486.

487.

488.

489.

490.

491.

492,

493.

494,

495,

State if

a) All four are correct b) (1), (2) and (4) are correct

¢) (1) and (3) are correct d) (3) and (4) are correct

A copper and a chromium voltmeter are connected in series with a battery. It found that in half an hour
0.475 g of copper and 0.130 g of chromium have been deposited. The ECE ratio of copper and chromium is
a) 0.274 b) 0.523 c) 3.65 d) 1.85

Each resistance shown in figure is 2 ). The equivalent resistance between 4 and Bis

20 2Q
A B
v 2Q
2Q 2Q
a) 2Q b) 4 Q ) 8Q d)10

If 04, 05 and o3 are the conductances of three conductors, then their equivalent conductance, when they
are joined in series, will be

1 1 1 010203 d) None of these
a)o; +0,+ o0 b)—+—+— ) V1 -
) 1 2 3 ) 01 (o) 0-3 01 + 0, + 0-3

The resistance of a metal increases with increasing temperature because

a) The collisions of the conducting electrons with the electrons increase

b) The collisions of the conducting electrons with the lattice consisting of the ions of the metal increases
¢) The number of conduction electrons decrease

d) The number of conduction electrons increase

Two electric bulbs A and B are rated as 60 W and 100 W. They are connected in parallel to the same
source. Then

a) B draws more current than A

b) Currents drawn are in the ratio of their resistances

¢) Both draw the same current

d) A draws more current than B

If an electric current is passed through a nerve of a man, then man

a) Begins to laugh b) Begins to weep

c) Is excited d) Becomes insensitive to pain

An electric bulb is rated 220 V-100 W. The power consumed by it when operated on 110 V will be
a) 75W b) 40 W c) 25W d) 50 W

In the adjacent shown circuit, a voltmeter of internal resistance R, when connected across B and C reads
100 . . . .
> V. Neglecting the internal resistance of the battery, the value of R is

) 50kcy g SOk o

100y

i
a) 100 kQ b) 75 kQ c) 50 kQ d) 25 kQ
A resistor R; dissipates power P when connected to a certain generator. If the resistor R, is put in series
with R4, the power dissipated by R,
a) Decreases
b) Increases
c) Remains the same
d) Any of the above depending upon the relative values of R; and R,
If two wires having resistances R and 2R both are joined in series and in parallel, then ratio of heat
generated in this situation, applying the same voltage is
a)2:1 b)1:2 )29 d)9:2
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496.

497.

498.

499.

500.

501.

502.

503.

504.

505.

506.

507.

For driving a current of 2 A for 6 minutes in a circuit, 1000 J of work is to be done. The e.m.f. of the source
in the circuit is

a) 1.38V b) 1.68V c) 2.04V d)3.10V

A heater of 220 V heats a volume of water in 5 min. The same heater when connected to 110 V heats the
same volume of water in (minute)

a)5 b) 20 c) 10 d) 2.5

50 Q and 100 Q resistors are connected in series. This connection is connected with a battery of 2.4 volt.
When a voltmeter of 100 () resistance is connected across 100 Q resistor, then the reading of the voltmeter
will be

a) 1.6V b)1.0V )12V d)2.0v

A series combination of two resistors 1 () each is connected to a 12 V battery of internal resistance 0.4 ().
The current flowing through it will be

a)354 b)5A c)6A d)10 A4

In the circuit shown in figure, power developed across 10, 2, 3 Q resistance are in ratio of

1Q
YW 30
—>—| 20 ANN—e
—\\W
a)l1:2:3 b)4:2:27 c)6:4:9 d)2:1:27

Four resistances 10 Q,5 £, 7 Q and 3 Q are connected so that they form the sides of a rectangle AB, BC, CD
and DA respectively. Another resistance of 10 Q1 is connected across the diagonal AC. The equivalent
resistance between 4 and B is

a)2Q b)5Q c)7Q d) 10 Q

A copper voltmeter and a silver voltmeter are connected in series in a circuit. The rate of the increase in
the weight of the cathode in the two voltmeters will be in the ratio of

a) Atomic weights of Cu and Ag b) Densities of Cu and Ag
c) Half of the atomic weight of Cu to the atomic d) Half of the atomic weight of Ag to half the atomic
weight of Ag weight of Cu

In the circuit shown, the cell is ideal, with emf=10V. Each resistance is of 2Q). The potential difference
across the capacitor is

. /\X/\/ GC=:TJF y
R R
R R
A NW—F—VW—F
1?V
1h
a) 12V b) 10V c)8V d) zero

A current of 16 ampere flows through molten NaCl for 10 minute. The amount of metallic sodium that
appears at the negative electrode would be

a) 0.23 gm b) 1.15 gm c) 2.3gm d) 11.5 gm

A storage battery has e.m.f. 15 volt and internal resistance 0.05 ohm. Its terminal voltage when it is
delivering 10 ampere is

a) 30 volt b) 1.00 volt c) 14.5 volt d) 15.5 volt

There are three voltmeters of the same range but of resistances 10000£2, 8000 and 4000{ respectively.
The best voltmeter among these is the one whose resistance is

a) 10000 Q b) 8000 £ c) 4000 Q d) All are equally good
In the circuit shown in the adjoining figure, the current between B and D is zero, the unknown resistance
is of
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508.

509.

510.

511.

512.

513.

514.

515.

516.

517.

I

{1
a)4Q b) 2 Q
c)3Q d) e.m. f.of acell is required to find the value of X
In meter bridge or wheatstone bridge for measurement of resistance, the known and the unknown
resistance are interchanged. The error so removed is

a) End correction b) Index error
¢) Due to temperature effect d) Random error
The potential difference between A and B in the following figure is
60 4V 50
A W —\\\—>— B
2A 12v9Q
a) 32V b) 48V c) 24V d) 14V

Two conductors have the same resistance at 0°C but their temperature coefficients of resistance are

aiand a,. The respective temperature coefficients of their series and parallel combinations are nearly
a140Q; 1403 a1 a; A140y A1407
a a, + a, b) ay ay,—— c) a1 tay, d)———,—
) 2’ ) 2 ) a4 x5 ) 2 ' 2
Figure shows a circuit with known resistances R, .Neglect the internal resistance of the sources of current

and resistance of the connecting wire. The magnitude of electromotive force E; such that the resistances R

is zero will be
R

Tw?é

—E

a) ER1/R; b) ER, /Ry ) E(Ry + R;)/R; d) ER;/(R1 + R;)
A current [ is passed for a time t through a number of voltmeters. If m is the mass of a substance deposited

on an electrode and z is its electrochemical equivalent, then
zIt

a) — = constant b) Z_ constant ) L = constant d) I—t = constant

m mlit zmt zm
The drift velocity of the electrons in a copper wire of length 2 m under the application of a potential
difference of 220 V is 0.5ms 1. Their mobility (in m?V~1s™1)
a) 2.5x 1073 b) 2.5 x 1072 c) 5 x 102 d)5x1073
The inversion temperature of a copper-iron thermocouple is 540°C when the cold junction temperature is
0°C. If the cold junction temperature is increased by 10°C, then the inversion temperature and neutral
temperature of the thermocouple respectively are

a) 270°C and 530°C b) 270°C and 550°C c) 280°C and 530°C d) 280°C and 550°C
The heat produced by a 100 W heater in 2 min will be equal to
a) 12 x103] b) 10 x 103 ] c) 6 x103] d) 3 x103]

There is a current of 1.344 amp in a copper wire whose area of cross-section normal to the length of the
wire is 1 mm?2. If the number of free electrons per cm3 is 8.4 X 1022, then the drift velocity would be

a) 1.0 mm/sec b) 1.0 m/sec c) 0.1 mm/sec d) 0.01 mm/sec

The neutral temperature of a thermocouple is 350°C when the cold junction is at 0°C. When the cold
junction is immersed in a bath of 30°C, the inversion temperature is
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a) 700°C b) 600°C c) 350°C d) 670°C
518. Ohm's law is true
a) For metallic conductors at low temperature
b) For metallic conductors at high temperature
c) For electrolytes when current passes through them
d) For diode when current flows
519. Which of the following statements is correct
a) Liquids obey fully the ohm's law
b) Liquids obey partially the ohm's law
c) There is no relation between current and p.d. for liquids
d) None of the above
520. The range of a voltmeter of resistance 500 (1 is 10V. the resistance to be connected to convert it into an
ammeter of range 10A is
a) 1 Qin parallel b) 1 Q in series c) 0.1 Qin parallel d) 0.1 Q in series
521. A uniform wire of resistance R is uniformly compressed along its length, until its radius becomes n times
the original radius. Now resistance of the wire becomes
a) % b) 52 ) 5 d)nR
n n n
522. The rate of increase of thermo e.m.f. with temperature at the neutral temperature of a thermocouple
a) Is negative
b) Is positive
c) Is zero
d) Depends upon the choice of the two materials of the thermocouple
523. What length of the wire of specific resistance 48 x 1078Q m is needed to make a resistance of 4.2 )
(diameter of wire = 0.4 mm)
a)4.1m b)3.1m c)2.1m d)1.1m
524. In the given current distribution, what is the value of I?

4A

a) 3A b) 8A c) 2A d) 5A
525. A battery is connected to a uniform resistance wire AB and B is earthed. Which one of the graphs below
shows how the current density J varies along AB

i
-+

MWW

A B L
a) /J
Zero at all
0 points
A B
b)
0
A B
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526.

527.

528.

529.

530.

531.

532.

533.

534.

ob——s
A B

An ammeter and a voltmeter of resistance R are connected in series to an electric cell of negligible internal
resistance. Their readings are A and V respectively. If another resistance R is connected in parallel with
the voltmeter

a) Both A and V will increase b) Both A and V will decrease

c) Awill decrease and V will increase d) A will increase and V will decrease

When the current i is flowing a conductor, the drift velocity is v. If 2i current is flowed through the same
metal but having double the area of cross-section, then the drift velocity will be

a) v/4 b) v/2 v d) 4v

In a typical Wheatstone network, the resistances in cycle orderare A =10Q,B =5Q,C =4 Qand D =

4 Q. For the bridge to be balanced

A=10Q B=5Q

D=4Q c=40Q

a) 10 Q should be connected in parallel with A

b) 10 Q should be connected in series with A

c) 5 Q should be connected in series with B

d) 5 Q should be connected in parallel with B

When a resistance of 20hm is connected across the terminals of a cell, the current is 0.5 ampere. When the
resistance is increased to 5 ohm, the current is 0.25 ampere. The internal resistance of the cell is

a) 0.5 0hm b) 1.0 ohm c) 1.50hm d) 2.0 ohim

A tap supplies water at 22°C, a man takes of 1 L of water per min at 37°C from the geyser. The power of
geyser is

a) 525w b) 1050 W c) 1775 W d) 2100 W

For a cell, the graph between the potential difference (V') across the terminals of the cell and the current

(I) drawn from the cell is shown in the figure. The e.m.f. and the internal resistance of the cell are

V{Volts)
2.0

1.5
1.0
0.5

0
1 23 4 5 [lamperes)

a) 2V,0.5Q b) 2V, 0.4Q c) > 2V,05Q d) > 2V,0.4Q

The thermistors are usually made of

a) Metals with low temperature coefficient of resistivity

b) Metals with high temperature coefficient of resistivity

c) Metal oxides with high temperature coefficient of resistivity

d) Semiconducting materials having low temperature coefficient of resistivity

A storage cell is charged by 5 amp D.C. for 18 hours. Its strength after charging will be

a) 18 AH b) 5 AH c) 90 AH d) 15 AH

The internal resistance of a cell of em.f. 12V is 5 x 1072Q. It is connected across an unknown resistance.
Voltage across the cell, when a current of 60 A is drawn from it is
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a) 15V b)12V )9V deéev
535. In the circuit shown in figure, the points F is grounded. Which of the following is wrong statement?

5Q
B C
20 §3Q
A o

[10v 4q 3v
F E
a) Disat5V b) E is at zero potential
c) The current in the circuit will be 0.5 A The potential at E is same whether or not F is

rounded

536. Potentiometer wire of length 1m is connected in series with 490Qresistance and 2V battery. If 0.2m
Vcm™lis the potential gradient, then resistance of the potentiometer wire is
a) 4.9Q b) 7.9Q c) 590 d) 6.9Q

537. The potential difference across the terminals of a battery is 50V when 114 current is drawn and 60V when
1A current is drawn. The e.m. f. and the internal resistance of the battery are
a) 62V,20 b) 63V,10Q c) 61V,1Q d) 64V,20

538. Two resistance R; and R, are made of different materials. The temperature coefficient of the material of R
is a and of the material of R, is —f3. The resistance of the series combination of R; and R, will not change
with temperature, if R; /R, equals

o) bl i :

C d) —
a—pf ) aff ) a

539. To deposit one litre of hydrogen at 22.4 atmosphere from acidulated water, the quantity of electricity that

must pass through is

a) 1 coulomb b) 22.4 coulomb c) 96500 coulomb d) 193000 coulomb
540. In ballistic galvanometer, the frame in which the coil is wound is non-metallic to

a) Avoid the production of induced emf b) Avoid the production of eddy currents

¢) Increase the production of eddy currents d) Increase the production of induced emf

541. In the circuit, the galvanometer G'shows zero deflection. If the batteries 4 and Bhave negligible internal
resistance, the value of the resistor R will be

500 Q
— VWV
A T2V
12VT B SR
a) 200Q b) 100 Q c) 500 Q d) 1000 Q
542. The resistivity of alloys = Ryjoy; the resistivity of constituent metals Ryetal- Then, usually
a) Ralloy = Rpetal b) Ralloy < Rpetal

There is no simple relation between

C d Rallo > Rmetal
Ralloy and Rmetal ) y

543. The production of e.m.f. by maintaining a difference of temperature between the two junctions of two
different metals is known as
a) Joule effect b) Seebeck effect c) Peltier effect d) Thomson effect

544. An electric heater is heated respectively by d. c. and a. c. Applied voltage for both the currents is equal. The
heat produced per second will be
a) More on heating by a. c. source b) More on heating by d. c. source
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545.

546.

547.

548.

549.

550.

c) Same for both d) None of the above

A coil takes 15 min to boil a certain amount of water; another coil takes 20 min for the same process. Time
taken to boil the same amount of water when both coils are connected in series

a) 5 min b) 8.6 min ¢) 35 min d) 30 min

The electron dirft speed is small and the charge of the electron is also small but still, we obtain large
current in a conductor. This is due to

a) The conducting property of the conductor

b) The resistance of the conductor is small

¢) The electron number density of the conductor is small

d) The electron number density of the conductor is enormous

A small power station supplies electricity to 5000 lamps connected in parallel. Each lamp has a resistance
of 220 and is operated at 220 V. The total current supplied by the station is

a) 2500 A b) 3500 A c) 5000 A d) 10000 A

In the circuit shown, if a conducting wire is connected between points A and B, the current in this wire will
A

40

1y 3o

—

vV
a) Be zero b) Flow from B to A
c) Flow from A to B Flow in the direction which will be decided by the

value of V
The effective resistance between points A and B is
A R c 2R B
2R
R
D
R 2R 3R

R b) = — d)—

a) )3 95 )=

A moving coil galvanometer has 150 equal divisions. Its current sensitivity is 10 divisions per milliampere
and voltage sensitivity is 2 divisions per millivolt. In order that each division reads 1V, the resistance in
Ohm’s needed to be connected in series with the coil will be

a) 103 b) 10° c) 99995 d) 9995

551. A capacitor of capacitance 3uF is first charged by connecting across 10 V battery, then it is allowed to get

552.

discharged through 2 Q and 4 resistor by closing the key Kas shown in figure. The total energy dissipated
in 2Q resistor is equal to

|
gm K
T

a) 0.15m] b) 0.5 m] c) 0.05m] d)1.0m]
If each of the resistances in the network in figure. R, the equivalent resistance between terminals A and B
is
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553.

554.

555.

556.

557.

558.

559.

560.

561.

562.

563.

564.

a)5R b) 2R c)4R d)R

The tolerance level of a resistor with the colour code red, blue, orange, gold is

a) £5% b) +£10% c) £20% d) £40%

A given piece of wire of length [ and radius r is having a resistance R. This wire is stretched uniformly to a
wire of radiusg. What is the new resistance?

a) 3R b) 8R c) 16R d) 2R
2
The expression for thermo e.m.f. in a thermocouple is given by the relation E = 406 — z—o, where 6 is the

temperature difference of two junctions. For this, the neutral temperature will be

a) 100°C b) 200°C c) 300°C d) 400°C

The steady current flows in a metallic conductor of non-uniform cross-section. The quantity/quantities
constant along the length of the conductor is/are

a) Current, electric field and drift velocity b) Drift speed only

c) Current and drift speed d) Current only

Potential difference between the points P and Q in the electric circuit shown is

pY i=15A

RFZQs\S/ Re=4Q
20

Ro=6Q Re=12Q
Q
a) 4.5V b)1.2V c) 24V d) 2.88V
Who among the following scientists made the statement -“Chemical change can produce electricity”
a) Galvani b) Faraday c) Coulomb d) Thomson
A thin wire of resistance 4 () is bent to form a circle. The resistance across any diameter is
a)4Q b)2Q c)1Q d)8Q

A wire P has a resistance of 200. Another wire Q of same material but length twice that of P has resistance
of 8Q). If r is the radius of cross-section of P, the radius of cross-section of Qis

r
a)r b) NG c) V5r d) 2r
A 100 W bulb B; and two 60 W bulb B, and B3 are connected to a 250 V source as shown in the figure.
(8@ B@
53@

250V
=

Now W;, W, and W3 are the out-put powers of the bulbs B;, B, and B; respectively. Then
a) Wy >W, = Ws b) Wy > W, > W; c) Wy <W, = Ws; AW, <W, < Wy

The electric intensity E, current density j and specific resistance k are related to each other by the relation
a)E=j/k b) E = jk A E=k/j d) k =jE

The kirchoff;s forst law (i = 0)and second law (3iR = Y E)where the symbols have their usual
meanings, are respectively based on

a) Conservation of charge, conversion of momentum

b) Conservation of energy, conservation of charge

c) Conservation of momentum, conservation of charge

d) Conservation of charge, conservation of energy

In the circuit shown in figure the potential difference between the points 4 and B will be
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565.

50Q 5Q
NA—NN—B
2V

5Q

-
wa
50

A 50
2 b 8 i d) 2v
For goldplating on a copper chain, the substance required in the form of solution is
a) Copper sulphate b) Copper chloride
c) Potassium cyanide d) Potassium aurocyanide

566. A milliammeter of range 10 mA has a coil of resistance 1 (). To use it as voltmeter of range 10 volt, the

567.

568.

resistance that must be connected in series with it, will be
a) 999 Q b) 99 Q c) 1000 Q d) None of these
Two wires of resistance R; and R, have temperature coefficient of resistances a; and a; respectively.
These are joined in series. The effective temperature coefficient of resistance is

) a + a, b) W ) a1Ry + azR, a0 JRiRa

2 R +R; VR? +R:

Conductivity increases in the order of
a) Al,Ag,Cu b) Al, Cu, Ag c) Cu,Al,Ag d) Ag, Cu, Al

569. A current of 1.5 A flows through a copper voltmeter. The thickness of copper deposited on the electrode

570.

571.

572.

surface of area 50 cm?in 20 min is (density of Cu=9000 kgm~3; ECE of Cu = 3.3 X 10~ 7kgC™1)
a)1.3x10™*m b)1.3x 10> m €) 26 X10™*m d)2.6 x10™°m
If resistance of the filament increases with temperature, what will be power dissipated in a 220 V- 100 W
lamp when connected to 110 V power supply
a) 25w b)<25W c)>25wW d) None of these
Resistances of 6 ohm each are connected in the manner shown in adjoining figure. With the current
0.5 ampere as shown in figure, the potential difference Vp — V;, is

6Q 60 60

P /_N:;v_\ Q
MWW
0.5A
60 60

a) 3.6V b) 6.0V c)3.0V d)7.2V

What is the volume of hydrogen liberated at NTP by the amount of charge which liberates 0.3175 g of
copper?

a) 224 cc b) 112 cc c) 56 cc d) 1120 cc

573. A coil develops heat of 800 cal/sec. When 20 volts is applied across its ends. The resistance of the coil is

574.

(1 cal = 4.2 joule)

a)1.2Q b) 1.4 Q c) 0.12 Q d) 0.14 Q
In the given figure, when key K is opened, the reading of the ammeter A will be
ki
50
E D
4Q A
B c
10
a) 504 b)2 A c) 054 d) ?A
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575.

576.

577.

578.

579.

580.

581.

582.

583.

An electric wire of length 'L’ and area of cross-section a has resistance R ohm. Another wire of the same
material having same length and area of cross-section 4a has a resistance of

a) 4R b) R/4 c) R/16 d) 16R

The figure shows a network of currents. The magnitude of current is shown here. The current I will be

1A

10A |

6A

2A

a) 3A b) 9A c) 13A d) 19A

An ammeter of 5 ohm resistance can read 5 mA. If it is to be used to read 100 volt, how much resistance is
to be connected in series

a) 19.9995 Q b) 199.995 Q c) 1999.95 Q d) 19995 Q

The thermo-emf of a thermocouple is 25u V/°C at room temperature. A galvanometer of 40 ) resistance,
capable of detecting current as low as 107> A, is connected with the thermocouple. The smallest
temperature difference that can be detected by this system is

a) 16°C b) 12°C c) 8°C d) 20°C

An ionization chamber with parallel conducting plates as anode and cathode has 5 X 107 electrons and the
same number of singly-charged positive ions per cm3. The electrons are moving at 0.4 m/s. The current
density from anode to cathode is 4uA/m?. The velocity of positive ions moving towards cathode is

a) 0.4m/s b)16 m/s c) Zero d)0.1m/s

In a potentiometer experiment, when three cells A, B and C care connected in series the balancing length is
found to be 740 cm. if A and B are connected in series balancing length is 540 cm. then the emf of

E,, Egand E. are respectively (in volts)

a) 1,1.2and 1.5 b) 1,2 and 3 c) 1.5,2and 3 d) 1.5,2.5and 3.5

Figure below shows a thick copper rod X and a thin copper wire Y joined in series. They carry a current
which is sufficient to make Y much hotter than X

I

X Y

Which one of the following is correct?
Number density of Mean time between

Conduction collisions of the
electrons electrons

a) Samein X and Y lessin X thaninY

b) Same in X and Y samein X and Y

c) Samein X and Y more in X thaninY

d) morein X and Y lessin X thaninY

A steady current i is flowing through a conductor of uniform cross-section. Any segment of the conductor
has

a) Zero charge b) Only positive charge

c) Only negative charge d) Charge proportional to current i

Nine resistors each of 1 k) are conneted to a battery of 6 V as shown in the circuit given below. What is
the total current flowing in the circuit
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584.

585.

586.

587.

588.

589.

590.

591.

592.

593.

594.

2 3
a) 3mA b) gmA ) EmA d) 2ZmA

In order to increase the sensitivity of galvanometer

a) The suspension wire should be made stiff

b) Area of the coil should be reduced

c) The magnetic field should be increased

d) The number of turns in the coil should be reduced

When the number of turns of the coil is doubled, the current sensitivity of a moving coil galvanometer is
doubled whereas the voltage sensitivity of the galvanometer

a) Remains the same b) Is halved c) Is doubled d) Is quadrupled

The reading of a high resistance voltmeter when a cell is connected across it is 2.2 V. When the terminals
of the cell are also connected to a resistance of 5 ) the voltmeter reading drops to 1.8 V. Find the internal
resistance of the cell

a)1.2Q b) 1.3 Q c)11Q d)1.4Q

In copper voltameter, mass deposited in 30 s is m gram. If the time current is as shown in figure, ECE of

copper is

in mA)
(=]
(=1
=1
=]
>

(Current
S
=1
=]
>
C>|
a

a)m b)m/2 c) 0.6m d)0.1m
Two cells with the same emf £'and different internal resistances r;and r, are connected in series to an
external resistance R. the value of R so that the potential difference across the first cell be zero is

rn+r
a) /17 b)r, +n, r—n d) %
The resistivity of a wire depends on its
a) Length b) Area of cross-section c) Shape d) Material

In the circuit shown, the current through the 5 Q resistor is

2V 2¢
f
4E: -
2V 20
MWW
50

) 8 A b) 0 A ) * A d) ! A

a) - — c) — =

3 13 13 3

A 5.0 A current is setup in an external circuit by a 6.0 storage battery for 6.0 min. The chemical energy of

the battery is reduced by
a) 1.08 x 10*] b) 1.08 x 103 ] c) 1.8 x 10*] d)1.8x10%]

A heater coil is cut into two equal parts and only one part is now used in the heater. The heat generated
will now be
a) Doubled b) Four times c) One-fourth d) Halved

The resistance of a galvanometer is 90 ohm. If only 10 percent of the main current may flow through the
galvanometer, in which way and of what value, a resistor is to be used

a) 10 ohm in series b) 10 ohm in parallel c) 810 ohm in series d) 810 ohm in parallel
One junction of a certain thermo-couple is at a fixed temperature T;. and the other junction is at
temperature T. The thermo electric force for this is expressed by

E=K(@T—-T)[Ty+5 T2 +T2)].

At temperature T = T /2 the thermoelectric power is

1 1 1
a) s KT, b)ZK Ty Q) 5 KT d) 2K (Ty — T,)?
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595. An electric lamp is marked 60 W, 230 V. The cost of kilowatt hour of power is Rs 1.25. The cost of using
this lamp 8 h a day for 30 days is
a) Rs 10 b) Rs 16 c) Rs 18 d) Rs 20

596. A 5V battery with internal resistance 2 (2 and a 2V battery with internal resistance 1 () are connected to a

10 Q resistor as shown in the figure
P,

5V | 100 |2V
20 10

R

The current in the 10 Q resistor is
a) 027A, P2t0 P1 b) OO3A, P1 to P2 C) 003A, PZ tp P1 d) 027A, P1t0 P2
597. Calculate the value E, for given circuit, when value of 2A current is either flowing in clockwise or

anticlockwise direction
60

a) 32V,8V b) 38V, 2V c) 32V, 2V d) 30V, 8V
598. The current in the arm CD of the circuit will be

D
a) i; + i, b) i, + i3 c) iy +i3 d)i, —iy+ i3

599. A battery consists of a variable number 'n’ of identical cells having internal resistances connected in series.
The terminals of battery are short circuited and the current i is measured. Which of the graph below slows
the relationship between i and n

a)iV b)iV C)"|_/ d)
(0] n o n o n

o n

600. Assume that each atom of copper contributes one electron. If the current flowing through a copper wire of
1 mm diameter is 1.1 A, the drift velocity of electrons will be (density of Cu=9 g cm™3
Cu=63)

, atomic wt. of

a) 0.3mms™?! b) 0.5 mms™?! ¢) 0.1 mms~?! d) 0.2 mms™?!
601. The specific resistance of a wire is p, its volume is 3 m® and its resistance is 30, then its length will be
a) V1/p b) 3/y/p V3 /p d) p/V3

602. Two similar thermocouples, made of dissimilar metals A and B are connected as shown in figure through a
key K and a sensitive galvanometer G. One of the thermocouples is dipped in a hot bath maintained at
temperature t, and the other in a cold bath at temperature t;. When the key is pressed, a deflection is seen
in the galvanometer because
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An emf of the order of a few microvolt is b) An emf is generated the value of which will

4 generated which is proportional to (t, — t;) depend upon the temperature of the hot bath only
. An emf of about one volt is generated which will d An emf of a few microvolt is generated which will
be proportional to (¢, — t;) be proportional to t, only.

603. 100 cells each of e. m.f.5 V and internal resistance 1 ohm are to be arranged so as to produce maximum
current in a 25 ohm resistance. Each row is to contain equal number of cells. The number of rows should
be
a) 2 b) 4 c)5 d) 10

604. A steady current of 1.5 A flows through a copper voltameter for 10 min. If the electrochemical equivalent
of copper is 30 X 107° g C™1, the mass of copper deposited on the electrode will be
a)040¢g b) 0.50 g c) 0.67¢g d)0.27 g

605. 1kg piece of copper is drawn into a wire 1 mm thick, and another piece into a wire 2 mm thick. Compare
the resistance of these wires
a) 2:1 b) 4:1 c) 8:1 d) 16:1

606. A 2 volt battery, a 15 Q resistor and a potentiometer of 100 cm length, all are connected in series. If the
resistance of potentiometer wire is 5, then the potential gradient of the potentiometer wire is
a) 0.005V/cm b) 0.05V/cm c) 0.02V/cm d)0.2V/cm

607. In charging a battery of motor-car, the following effect of electric current is used
a) Magnetic b) Heating c) Chemical d) Induction

608. In given figure, the potentiometer wire AB has a resistance of 5 Q and length 10 m. The balancing length

AM for the emf of 0.4 V is
R=450)

TJ'FWW—( W
A Lo‘ ?L@JM B

a) 0.4m b)4m c) 0.8m d)8m

609. When 1 A current flows for 1 min through a silver voltmeter, it deposits 0.067 g of silver on the cathode,
then how much charge will flow to deposit 108 g of silver?
a) 10.6 x 10*Cgzq b) 9.67 X 10*Cgzq c) 8.7 x 10*Cgqq d) 4.3 x 10*Cgzg"

610. The voltage of clouds is 4 X 10° V with respect to ground. In a light ning strike lasting 100 ms, a charge of
4 Cis delivered to the ground. The power of lightning strike is
a) 160 MW b) 80 MW c) 20 MW d) 500 Kw

611. A 6V cell with 0.5 Q internal resistance, a10V cell with 1 € internal resistance and a 12 Q) external
resistance are connected in parallel. The current (in ampere) through the 10V cell is
a) 0.60 b) 2.27 c) 2.87 d) 5.14

612. Figure shows three resistor configurations R, R, and R; connected to 3 V batteries. If the power
dissipated by the configuration R;, R, and R; IS P;, P, and P, respectively, then
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613.

614.

615.

616.

617.

618.

619.

620.

10 g 10

@ T3V T [ 3V

)
o<

R R R,

a) Py > P, > Ps b)P; > P; > P, c) P, >P; >P; d)P; > P, > Py

A cell of internal resistance r is connected to a load of resistance R. Energy is dissipated in the load, but
some thermal energy is also wasted in the cell. The efficiency of such an arrangement is found from the
expression

energy dissipated in the load

energy dissipatd in the compete circuit’
Which of the following gives the efficiency in this case?

r R r R
Vg b)? IR+r d)R+r
The resistance of a wire is 50 at 50°C and 6 at 100°C.The resistance of the wire at 0°C will be
a) 20 b) 1Q c) 4Q d) 3Q

To convert a moving a coil galvanometer (MCG) into a voltmeter
a) A high resistance R is connected in parallel with  b) A low resistance r is connected in parallel with

MCG MCG
c) Alow resistance r is connected in series with MCG d) A high resistance R is connected in series with
MCG

A dry cell of emf 1.5 V and internal resistance 0.10( is connected across a resistor in series with a very low

resistance ammeter. When the circuit is switched on, the ammeter reading settles to a steady rate of 2A.

Find (i) chemical energy consumption of the cell (ii) energy dissipation inside the cell (iii) energy

dissipation inside the resistor (iv) power output of source is

a) (i) 3 W (ii) 0.4 W (iii) 2.6 W (iv) 2.6 W b) (i) 0.4 W (ii) 3 W (iii) 2.6 W (iv) 2.6 W

c) (i) 2.6 W (i) 0.4 W (iii)) 9W (iv) 1 W d) None of the above

A wire has a resistance of 12 ohm. It is bent in the form of equilateral triangle. The effective resistance

between any two corners of the triangle is

a) 9ohm b) 12 ohm c) 6 ohm d) 8/3 ohm

One end each of a resistance r capacitor C and resistance 2r are connected together. The other ends are

respectively connected to the positive terminals of batteries, P, Q, R having respectively emf’s E,E and 2E.

the negative terminals of the batteries are then connected together. In this circuit, with steady current the

potential drop across the capacitor is
E E 2E d)E

a) 3 b) 3 ) =

Two cells having the internal resistance 0.2 2 and 0.4 () are connected in parallel. The voltage across the

battery terminal is 1.5V. the emf of first cell is 1.2V. the emf of second cell is

a) 2.7V b) 2.1V c)3V d) 4.2V

The equivalent resistance of n resistors each of same resistance when connected in series is R. If the same

resistances are connected in parallel, the equivalent resistance will be

a) R/n? b)R/n c) n®R d)nR
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621. An infinite sequence of resistances is shown in the figure. The resultant resistance between A and B will

be, when R; = 1 ohmand R, = 2 ohm

R1 R1 R1 R1 R1
A —AA—AM— MW —ANN— AN~ - - -

R2 Rz R2 R2 R2

B .....
a) Infinity b)10Q )20 d)1.50Q

622.A 200 W and a 100 W bulb, both meant for operation at 220 V are connected in series. When connected to
a 220 V supply the power consumed by the combination is

a) 33.3W b) 66.7 W c) 300 W d) 100 W
623. Five resistors of given values are connected together as shown in the figure. The current in the arm BD
will be

a) Half the current in the arm ABC b) Zero
c) Twice the current in the arm ABC d) Four times the current in the arm ABC
624. What is the current (i) in the circuit as shown in figure
i R2=2Q)
AW
<
3vV— Ri=2Q n
o
A\
Ra=2Q)
a)2A b)1.2A c)1A d)0.54

625. A galvanometer of resistance 1004 is converted to a voltmeter of range 10 V by connecting a resistance of
10kQ. The resistance required to convert the same galvanometer to an ammeter of range 1 4 is
a) 0.4Q b) 0.3Q c) 1.2Q d) 0.1Q

626. The resistance of a 10m long wire is 10Q. Its length is increased by 25% by stretching the wire uniformly.
Then the resistance of the wire will be
a) 125 Q b) 14.5 Q c) 15.6 Q d) 16.6 Q

627. Resistance of 100 cm long potentiometer wire is 10Q, it is connected to a battery (2 volt) and a resistance
R in series. A source of 10 mV gives null point at 40 cm length, then external resistance R is
a) 490 Q b) 790 Q c) 590 Q d) 990 Q

628. In order to quadruple the resistance of a uniform wire, a part of its length was uniformly stretched till the
final length of the entire wire was 1.5 times the original length, the part of the wire was fraction equal to

a) 1/8 b) 1/6 c) 1/10 d)1/4
629. A galvanometer has a resistance 50Q. A resistance of 5() is connected parallel to it. Fraction of the total
current flowing through galvanometer is

) b) )= Q)
a) — — c) — —
10 11 50 15
630. The thermo emf of copper-constantan couple is 40uV per degree. The smallest temperature difference that

can be detected with this couple and a galvanometer of 100() resistance capable of measuring the
maximum current of 1uA is
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631.

632.

633.

634.

635.

636.

637.

638.

639.

640.

641.

642.

a) 10°C b) 7.5°C c) 5.0°C d) 2.5°C

A parallel combination of two resistors, of 1Q each, is connected in series with a 1.5Q resistor. The total
combination is connected across a 10V battery. The current flowing in the circuit is

a) 5A b) 20A c) 0.2A d) 0.4A

Dimensions of a block are 1 cm X 1 em X 100cm. If specific resistance of its material is 3 X 10~70hm — m,
then the resistance between the opposite rectangular faces is

a) 3x10 %0hm b)3 x 10~70ohm c) 3x 10 °0hm d)3 x 107 30hm
Find the equivalent resistance across AB
A L

20

20
20

2Q

B
a)1Q b) 2 Q )30 d)4Q
In the circuit given £=0.6V, R;=100Q, R, = R; = 500, R, = 75Q. The equivalent resistance of the circuit,
in ohm is

R1

R2 R3

a) 11.875 b) 26.31 c) 118.75 d) None of these
Three resistances 4 (1 each are connected in the form of an equilateral triangle. The effective resistance
between two corners is

3 8
a) 80 b) 12 O A 50 d)30

The material of wire of potentiometer is
a) Copper b) Steel c) Manganin d) Aluminium
A Copper wire of length 1 m and radius 1 mm is joined in series with an iron wire of length 2 m and radius
3 mm and a current is passed through the wires. The ratio of the current density in the wires. The ratio of
the current density in the copper and iron wires is
a) 2:3 b) 6:1 c)9:1 d) 18:1
If the emf of a thermocouple, one junction of which is kept 0°C is given by e = at + % bt?, then the neutral
temperature will be

a a a 1
a) E b) _E C) % d) —%
A given carbon resistor has the following colour code of the various strips: orange, red, yellow and gold.
The value of resistance in ohm is
a) 32 x 10* + 5% b) 32 x 10* + 10% c) 23 x 10* + 5% d) 23 x 10* + 10%

The same mass of copper is drawn into two wires 1 mm and 2 mm thick. Two wires are connected in
series and current is passed through them. Heat produced in the wire is in the ratio

a)2:1 b)1:16 c)4:1 d)16:1
The resistances of a wire at temperatures t°C and 0°C are related by
a) Ry = Ro(1 + at) b) Ry = Ro(1 — at) ¢) R = R§(1 + at) d) R = R§(1 — at)

B4, B, and Bj are the three identical bulbs connected to a battery of steady emf with key K closed. What
happens to the brightness of the bulbs, B; and B, when the key is opened?
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643.

644.

645.

646.

647.

648.

Brightness of the bulb B, increases and that of B,
decreases

. Brightness of the bulb B; decreases and B,
increases

A new flashlight cell of e.m.f. 1.5 volt gives a current of 15 amp, when connected directly to an ammeter of

resistance 0.04 Q. The internal resistance of cell is

a) 0.04 Q b) 0.06 Q c) 0.10 Q d) 10 Q

In the circuit shown in figure, the current drawn from the battery is 4A. If 10 ( resistor is replaced by 20 Q

resistor, then current drawn from the circuit will be

b) Brightness of the bulbs B, and B, increases

d) Brightness of the bulbs B, and B, decreases

1Q 3Q

4A 7Q 21Q

a)1A b)2 A c)34A d)oA

Four resistances 400, 600, 9002 and 110Q make the arms of a quadrilateral ABCD. Across AC is the battery
circuit, the emf of the battery being 4V and internal resistance negligible. The potential difference across
BD is

40 Q

1]
av

a) 1V b) -1V c) —0.2V d) 0.2V

An electric current passes through a circuit containing two wires of the same material connected in
parallel. If the lengths of the wires are in the ratio of 4/3 and radius of the wires are in the ratio of 2/3,
then the ratio of the current passing through the wires will be

a)3 b) 1/3 c) 8/9 d) None of these
In the above question if potential difference is applied, the drift velocity at temperature T is

a) Inversely proportional to T b) Proportional to T

c) Zero d) Finite but independent of T

If all the resistors shown have the value 2 ohm each, the equivalent resistance over AB is
A AN AWW— B

MWy

2 2
a) 2ohm b) 4 ohm o1 3 ohm d) 2§ ohm
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649. A current through a wire depends on time t as i = 10 + 4t. The charge crossing through the section of the
wirein 10 s is
a) 50C b) 300 C c) 400C d) 4C

650. A copper and silver voltmeter are connected in parallel. If 2000 C of charge liberates the same mass of
copper and silver, then charge flowing in copper voltmeter is
[Z(Cu =3.36 x 107 kg C%,Z(Ag) = 1.008 x 10~ °kgC™1]
a) 1250 C b) 1500 C c) 1750 C d) 1000 C

651. Three electric bulbs of 200 W, 200 W and 400 W are shown in figure. The resultant power of the
combination is

200w
400 W
j ")
200w
()
a) 800 W b) 400 W c) 200 W d) 600 W
652. What will be the equivalent resistance between the two points A and D
100 100 100
A AW A A B
100 10Q
c WW MWW AW D
100 100 100
a) 10 Q b) 20 Q c) 30 Q d) 40 Q

653. A potentiometer wire, 10 m long, has a resistance of 40(). It is connected in series with a resistance box
and a 2V storage cell. If the potential gradient along the wire is (0.1 mVcm™1), the resistance unplugged in

the box is

a) 260 Q b) 760 Q c) 960 Q d) 1060 O
654. The electrolyte used in Lechlanche cell is

a) Copper sulphate solution b) Ammonium chloride solution

¢) Dilute sulphuric acid d) Zinc sulphate

655. In a thermocouple, which of the following statements is not true
a) Neutral temperature depends upon the nature of materials in the thermocouple
b) Temperature of inversion depends upon the temperature of cold junction
When the temperature of the hot junction is equal to the temperature of inversion, the thermo emf
¢ becomes zero
d) When the temperature of cold junction increases, the temperature of inversion also increases
656. If current in an electric bulb changes by 1%, then the power will change by

0, 0, 0, 1
a) 1% b) 2% c) 4% d)i%
657. Neutral temperature of a thermocouple is defined as the temperature at which
a) The thermo e.m.f. changes sign b) The thermo e.m.f. is maximum
c) The thermo e.m.f. is minimum d) The thermo e.m.f. is zero

658. Electric power is transmitted over long distances through conducting wires at high voltage because
a) High voltage travels faster
b) Power loss is large
c) Power loss is less
d) Generator produce electrical energy at a very high voltage
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659. The magnitude of I in ampere is

60 Q
1A 1A
a) 0.1 b) 0.3 c) 0.6 d) None of the above
660. Six equal resistances each of 4() are connected to form a figure. The resistance between two corners A and
Bis
4Q
A B

%Q

40
(@]
@*% 0
40

C
D 40

a)4Q b) 4/3 Q c)12Q d)2Q
661. A battery of internal resistance 4 ( is connected to the network of resistance as shown. In order to given
the maximum power to the network, the value of R (in ) should be

Uity

R

a) 4/9 b) 8/9 c) 2 d) 18

662. An electrical cable having a resistance of 0.2 ) delivers 10 kW at 200 V DC to a factory. What is the
efficiency of transmission
a) 65% b) 75% c) 85% d) 95%

663. A heating coil can heat the water of a vessel from 20°C to 60°C in 30 minutes. Two such heating coils are
put in series and then used to heat the same amount of water through the same temperature range. The
time taken now will be (neglecting thermal capacity of the coils)

a) 60 minutes b) 30 minutes c) 15 minutes d) 7.5 minutes
664. What is the resistance of a carbon resistance which has bands of colours brown, black and brown
a) 100 Q b) 1000 Q c) 10Q d1Q

665. If the ammeter in the given circuit reads 2 A4, the resistance R is

a) 1ohm b) 2 ohm c) 3ohm d) 4 ohm
666. Faraday’s 2nd law states that mass deposited on the electrode is directly proportional to

a) Atomic mass b) Atomic mass X Velocity

c) Atomic mass/Valency d) Valency

667. Power dissipated across the 8() resistor in the circuit shown here is 2 watt. The power dissipated in watt
units across the 3 resistor is
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8
a) 0.5 b) 3.0 ¢) 2.0 d) 1.0

668. When an electric heater is switched on, the current flowing through it (i) is plotted against time (t).
Taking into account the variation of resistance with temperature, which of the following best represents
the resulting curve

669. Which of the following are true, when the cells are connected in series?
a) Current capacity decreases b) Current capacity increases
c) The emf decreases d) The emf increases

670. Two wires have lengths, diameters and specific resistances all in the ratio of 1 : 2. The resistance of the
first wire is 10Q. Resistance of the second wire in ohm will be
a)5 b) 10 c) 20 d) Infinite

671. The resistance is connected as shown in the figure below. Find the equivalent resistance between the
points Aand B.

70

D VV C
10Q
3Q 5Q
A B
| 10Q
a) 2050 b) 10 Q d) 350 d)50

672. The n rows each containing m cells in series are joined in parallel. Maximum current is taken from this
combination across as external resistance of 3 Q resistance. If the total number of cells used are 24 and
internal resistance of each cell is 0.5 (), then
ajm=8n=3 bpm=6n=4 cm=12,n=2 dm=2n=12

673. A and B are two square plates of same metal and same thickness but length of B is twice that of A. Ratio of
resistances of A and B is

a)4:1 b)1:4 cl:1 d)1:2
674. In the network of resistors shown in the adjoining figure, the equivalent resistance between A and B is

a) 54 ohm b) 18 ohm c) 36 ohm d) 9 ohm
675. Two bars of radius r and 2r are kept in contact as shown. An electric current i is passed through the bars.
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676.

677.

678.

679.

680.

681.

682.

683.

684.

Which one of the following is correct?

- [/2—>»

a Heat produced in bar BC is 4 times the heat b) Electric field in both halves is equal
produced in bar AB

9 Current density across AB is doubled that of Potential difference across AB is 4 times that of
across BC across BC

The alloys constantan and manganin are used to make standard resistance because they have

a) Low resistivity b) High resistivity

¢) Low temperature coefficient of resistance d) Both (b) and (c)

The internal resistances of two cells shown are 0.1 Q and 0.3 Q. If R = 0.2, the potential difference across
the cell

2v,0.1Q 2v,03Q
{1 L
A B
0.20
A
a) B will be zero b) A will be zero
c) A and B will be 2V d) A will be > 2V and B will be < 2V

In a Wheatstone’s bridge, three resistances P, Q and R connected in the three arms and the fourth arm is
formed by two resistances S; and S, connected in parallel. The condition for the bridge to be balanced will

be
) P 2R b)P R(S1+S2) P R(5:+S,) q P R
a) — = _——— C)—=—""7"7"7"" -_— =
Q 5+5 Q 5152 Q 2515, Q 5+5
In the circuit shown in figure, the heat produced in 5 ohm resistance is 10 calories per second. The heat
produced in 4 ohm resistance is

4 6
MWW, WW
R [—>—
5
MWW
a) 1cal/sec b) 2 cal/sec c) 3cal/sec d) 4 cal/sec

In a potentiometer experiment the balancing with a cell is at length 240 cm. on shunting the cell with a
resistance of 2 (), the balancing length becomes 120cm. the internal resistance of cell is

a)4Q b)2Q c)1Q d) 0.5 Q

A current [ is passing through a wire having two sections P and Q of uniform diameters d and d /2
respectively. If the mean drift velocity of electrons in sections P and Q is denoted by vp and v

respectively, then

1 1
a) vp = Vg b)vp=§vQ 0) vp =g d) vp = 2vq
The relaxation time in conductors
a) Increases with the increase of temperature b) Decreases with the increase of temperature
c) It does not depend on temperature d) All of sudden changes at 400 K

Two resistances R and 2R are connected in parallel in an electric circuit. The thermal energy developed in
R and 2R are in the ratio

a)l:2 b)2:1 c)1:4 d4:1

In the given figure. A, B and C are three identical bulbs. When the switch S is closed
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B
a) The brightness of bulb A does not change and that of B decreases

b) The brightness of bulb A increases and that of B decreases
c) The brightness of 4 increases bulb B does not glow
d) The brightness of both bulbs A not B decrease

685. Three resistances each of 4() are connected in the form of an equilateral triangle. The effective resistance
between any two corners is
a) (3/8) Q b) (8/3) Q c) 8Q d)12 Q

686. Three resistance 4, B and C have values 3R, 6R and R respectively. When some potential difference is
applied across the network, the thermal powers dissipated by 4, B and C are in the ratio

3R
MWW
A R
Pa— L AMA—e
6R ¢
MWW
B
a)2:3:4 b)2:4:3 c) 4:2:3 d)3:2:4

687. 12 cells each having same emf are connected in series with some cells wrongly connected. The
arrangement is connected in series with an ammeter and two cells which are in series. Current is 3 A when
cells and battery aid each other and is 2 A when cells and battery oppose each other. The number of cells
wrongly connected is
a) 4 b) 1 c)3 d) 2

688. Three resistance P, Q, R each of 202 and an unknown resistance S form the four arms of a wheatstone
bridge circuit. When a resistance of 6 is connected in parallel to S the bridge gets balanced. What is the
value of S
a)2Q b) 3 Q c) 6Q d)1a

689. A galvanometer of 25 () resistance can read a maximum current of 6mA. It can be used as a voltmeter to
measure a maximum of 6 V by connecting a resistance to the galvanometer. Identify the correct choice in
the given answers

a) 1025 Q in series b) 1025 Q in parallel c) 975 Qin series d) 975 Q in parallel
690. The dimensions ofégoE2 (g,:permittivity of free space; E: electric field) is
a) [MLT] b) [ML2T~?] c) [ML™1T~2] d) [ML2T™1]

691. Following figure shows four situations in which positive and negative charges move horizontally through a
region and gives the rate at which each charge moves. Rank the situations according to the effective
current through the region greatest first

3G/ sec
7C/sec / 2C/sec 6C/sec

AC/sec, @
(i (ii) ®—> C@
5C/sec 1C/sec
{iii) (iv)
a)i=ii=iii=iv b)i >ii > iii > iv C)i=ii=iii>iv di=ii=iii<iv

692. An aluminium (resistivityp = 2.2 x 1078Q — m) wire of a diameter 1.4 mm is used to make a 4Q esistor.
The length of the wire is
a) 220 m b) 1000 m c) 280 m d)1m

693. Voltmeters V;and V/, are connected in series across a DC line. V; reads 80V and has a resistance of
200QV~1and V, has a total resistance of 32k . The line voltage is
a) 240V b) 220V c) 160V d) 120V

694. When a current | is passed through a wire of constant resistance, it produces a potential difference V
across its ends. The graph drawn between log [ and log V will be
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log I
log I
log I
log I

b) d)

log V log V log V log V
695. A galvanometer of resistance 20 () shows a deflection of 10 divisions when a current of 1 mA is passed
through it. If a shunt of 4 Qis connected and there are 50 divisions on the scale, the range of the
galvanometer is
a) 1A b) 3A c) 10mA d) 30mA
696. For ensuring dissipation of same energy in all three resistors (R, R,, R3)connected as shown in figure,

their values be related as
R1

T

\./ R> R3
a)R1:R2=R3 b)R2:R3and R1=4R2
C) R2 = R3 and Rl = R2/4‘ d) R1 = RZ + R3

697. x g of Ag is deposited by passing 4 A of current of for 1 h. How many gram of Ag will be deposited by
passing 6 A for 40 min?
a)2xg b)4x g cxg d)5xg

698. Resistance in the two gaps of a meter bridge are 10 ohm and 30 ohm respectively. If the resistances are
interchanged the balance point shifts by

a) 33.3cm b) 66.67 cm c) 25cm d) 50 cm
699. In the circuit shown below E; =4.0V,R; =2 Q,E, =6.0V,R, =4 Qand R; = 2 Q. The current [; is
Ri=2Q
1| AW
X Er=4V
R3=20Q
MWW
h R:=40
[t MWW
E=6V
a)16A b)1.84 c) 1.254 d)1.04

700. The amount of charge Q passed in time t through a cross-section of a wire is Q = 5t% + 3t + 1. The value
of current at time t = 5s is

a)9A b) 49 A c) 53A d) None of the above
701. In water voltmeter, the electrolysis of ...... takes place
a) H,0 b) H,SO0, c) H,0 and H,S0, both  d) H, and 0,

702. Which statement is true?

(i) Kirchoff's law is equally applicable to both AC and DC.

(ii) Semiconductors have a positive temperature coefficient of resistance.

(iii) Meter bridge is greater sensitive when the resistance of all four arms of the bridge is of the same

order.

(iv) The emf of a cell depends upon the size and area of electrodes.

a) (i) and (iv) b) (ii) and (iv) c) (iii) and (iv) d) None of these
703. In the circuit given, the current relation to a balanced Wheatstone’s bridge is
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704.

705.

706.

707.

708.

709.

710.

711.

712.

713.

P R P S P
R D3R 5 R V%72
A thick wire is stretched, so that its length become two times. Assuming that there is no change in its
density, then what is the ratio of change in resistance of wire to the initial resistance of wire?
a)2:1 b)4:1 c)3:1 d)1:4
Two electric bulbs marked 40 W, 220 V and 60 W, 220 V when connected in series, across same voltage

9 P S

supply of 220 V, the effective power is P; and when connected in parallel the effective power is P,. Then %
2

is

a) 0.5 b) 0.48 c) 0.24 d) 0.16

Figure shows a network of eight resistors, each equal to 2 (), connected to a 3V battery of negligible
internal resistance. The current [ in the circuit is

a) 0.25A b) 0.50A c) 0.75A d) 1.0A
If the length of filament of a heater is reduced by 10%, the power of the heater will
a) Increase by about 9% b) Increase by about 11%
c) Increase by about 19% d) Decrease by about 10%
In the circuit, the potential difference across PQ will be nearest to
100 Q
AW
48v
80Q
100 Q Q
200
P
a)9.ev b) 6.6V c) 48V d)3.2V

A current of 5 A is passing through a metallic wire of cross-sectional area 4 X 10~°m?. If the density of
charge carries of the wire is 5 X 102°m™3, the drift velocity of the electrons will be

a) 1 x10%°ms™1 b) 1.56 X 10~ ?ms ! c) 1.56 x 107 3ms™?! d)1x102ms™?

Figure shows a network of three resistance. When some potential difference is applied across the network,

the thermal powers dissipated by A,B and C in the ratio
3R

6R
a)2:3:4 b)2:4:3 c)4:2:3 d)3:2:4
Two plates R and S are in the form of a square and have the same thickness. A side of S is twice the side of
R Compare their resistances. The direction of current is shown by an arrow head figure.

a) The resistance of R is twice that of S b) Both have the same resistance

c) The resistance of S is four times that of R d) The resistance of R is half that of §

A resistor has a colour code of green, blue, brown and silver. What is its resistance?

a) 5600Q + 10% b) 560Q + 5% c) 560Q + 10% d) 56Q + 5%

The electric resistance of a certain wire of iron is R. If its length and radius are both doubled, then
a) The resistance will be doubled and the specific resistance will be halved
b) The resistance will be halved and the specific resistance will remain unchanged
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c) The resistance will be halved and the specific resistance will be doubled
d) The resistance and the specific resistance, will both remain unchanged
714. Equivalent resistance between A and B will be

3Q 3Q

3Q 3Q
3Q 3Q

A B B
30 30
a) 2ohm b) 18 ohm c) 6 ohm d) 3.6 ohm
715. With the rise of temperature the resistivity of a semiconductor
a) Remains unchanged b) Increases
c) Decreases d) First increases and then decreases

716. Two wires of the same material and having same uniform area of cross-section are connected in series in
an electrical circuit. The masses of the wires are m and 2m. When a current /flows in the circuit, the heats
produced by them in a given time are in ratio
a)2:1 b)1:2 c)4:1 d)1:4

717. When a wire of uniform cross-section a, length [ and resistance R is bent into a complete circle, resistance
between any two of diametrically opposite points will be

R R R
— b) — 4R d) —
a)4 )8 c) )2

718. The resistance of a 5 cm long wire is 10 Q. It is uniformly stretched so that its length becomes 20 cm. The
resistance of the wire is
a) 160 Q b) 80 Q c) 40 Q d) 20 Q

719. The current i;and i,through the resistor R; (= 10Q)and R, (= 30Q)in the circuit diagram with E; =
3V,E, = 3 and E; = 2V are respectively.

==
v Rl
E»> Ej ‘
R2
a) 02.A, 0.1A b) 0.44A, 0.2A c) 0.1A,0.2A d) 0.24, 0.4A

720. A battery has an emf of 15V and internal resistance of 1£). Is the terminal to terminal potential difference
less than, equal to or greater than 15V if the current in the battery is (1) from negative to positive
terminal, (2) from positive to negative terminal (3) zero current?

a) Less, grater, equal b) Less, less, equal
c) Greater, greater, equal d) Greater, less, equal

721. Three bulbs B , B, and B3 are connected to the main as shown in figure. How will the brightness of bulb

B; be affected if B, or Bj are disconnected from the circuit?

77
"12/,81

|
Mains B B
1 B, B3
a) Bulb B; become brighter b) Bulb B; become dimmer

c) No change occurs in the brightness Bulb B; becomes brighter if bulb B, is

disconnected and dimmer if bulb B; is

d)
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722.

723.

724.

725.

726.

727.

728.

729.

730.

731.

732.

733.

disconnected.
Two wires of same material have length L and 2L and cross-sectional areas 44 and A respectively. The
ratio of their specific resistances would be
a)1l:2 b)8:1 c)1:8 d1:1
A steady current of 5 amps is maintained for 45 mins. During this time it deposits 4.572 gm of zinc at the
cathode of a voltmeter. E.C.E. of zinc is
a) 3.387 x 10™*gm/C  b)3.387 x107*C/gm  ¢) 3.384 x 10~3gm/C d) 3.394 x 1073C/gm
The colour sequence in a carbon resistor is red, brown, orange and silver. The resistance of the resistor is
a) 21 x 103+ 10% b) 23 x 101 + 10% c) 21 x 103 £ 5% d) 12 x 103 + 5%
Consider a cylindrical element as shown in the figure. Current flowing through element is I and resistivity
of material of the cylinder is p. Choose the correct option out the following

A B
! I L €
4r _— Ir
|
/2 1/2—>

a) Power loss is second half is four times the power loss in first half

b) Voltage drop in first is twice of voltage drop in second half

¢) Current density in both halves are equal

d) Electric field in both halves is equal

In Wheatstone’s bridge P = 9 ohm, Q = 11 ohm,R = 4 ohm and S = 6 ohm. How much resistance must be
put in parallel to the resistance S to balance the bridge

44
a) 24 ohm b) ?ohm c) 26.4 ohm d) 18.7 ohm

A galvanometer, having a resistance of 50 (), gives a full scale deflection for a current of 0.05A. The length
in meter of a resistance wire of area of cross-section 2.97 x 10~2cm? that can be used to convert the
galvanometer into a ammeter which can read a maximum of 5A current is

(Specific resistance of the wire = 5 X 1077 Qm)

a) 9 b) 6 c)3 d) 1.5

You are provided three resistances 2 Q, 3 Q and 6 Q. How will you connect them so as to obtain the
equivalent resistance of 4 Q

a) 39 60 b) 39 29 ) 3Q d) None of these

WW
20
-— LAAM -
20 60 6Q
MWW

A uniform wire has resistance 24 (. It is bent in the form of a circle. The effective resistance between the
two end points on any diameter of the circle is

a) 60 b) 12 Q )30 d) 24 Q
Above neutral temperature, thermo e.m.f. in a thermocouple

a) Decreases with rise in temperature b) Increases with rise in temperature
¢) Remains constant d) Changes sign

A galvanometer coil has a resistance of 15 () and gives full scale deflection for a current of 4mA. To convert
it to an ammeter of range 0 to 6A
10 m Q resistance is to be connected in parallel to | . 10 m () resistance is to be connected in series with

a
the galvanometer the galvanometer
) 0.1 Q resistance is to be connected in parallel to 0.1 Q resistance is to be connected in series with
c
the galvanometer the galvanometer

When 1 g hydrogen (ECE=1.044 X 1068 kg C™1) forms water, 34 kilo cal heat is liberated. The minimum
voltage required to decompose water is

a) 0.75V b) 1.5V c) 3.0V d)45V

A current 2 A flows through a 2() resistor when connected across a battery. The same battery supplies a
current 0.5 A when connected across a 9{) resistor. The internal resistance of the battery is
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734.

735.

736.

737.

738.

739.

740.

741.

742.

a) 1Q b) 0.5Q c) 1/3Q d) 1/4Q

A cell in secondary circuit gives null deflection for 2.5m length of potentiometer having 10m length of
wire. If the length of the potentiometer wire is increased by 1 m without changing the cell in the primary,
the position of the null point now is

a)35m b)3m c) 2.75m d)2.0m
Certain wire has resistance of 10(. If its is stretched by 1/10th of its length, then its resistance is nearly
a)9Q b) 10 Q c)11Q d)12 Q

A wire of resistance 10 Q is bent to form a circle. P and Q are points on the circumference of the circle
dividing it into a quadrant and are connected to a battery of 3 VV and internal resistance 1 () as shown in
the figure. The currents in the two

parts of the circle are

P

3v |
10T Q

6 18 5 15 4 12 3 9
a) ;4 andgA b) A and2—6A ) -4 and =4 d) -4 andEA

In an experiment of meter bridge, a null point is obtained at the centre of the bridge wire. When a
resistance of 10 ohm is connected in one gap, the value of resistance in other gap is

1
a) 100 b) 50 9z d) 5000

A conductor wire having 102° free electrons/m?3 carries a current of 20A. If the cross-section of the wire is
1mm?, then the drift velocity of electrons will be

a) 6.25x 107 3ms™! b) 1.25 X 10~>ms ™! c) 1.25x 107 3ms™? d)1.25x 107 *ms™?!

Two resistances R and 2R are connected in parallel in an electric circuit. The thermal energy developed in
in R and 2R is in the ratio

a)l:2 b)1:4 c4:1 d2:1

Five equal resistances, each of resistance R,are connected as shown in figure below. A bettery of VV volt is
connected between A and B. The current flowing in FC will be

|4 |4 2V
a) — b) R c) R d) R
Three moving coil galvanometers 4, Band Care made of coils of three different material having torsional
constant 1.8 x 1078,2.8 x 1078 and 3.8 x 1078 respectively. If the three galvanometers are identical in all
other respect, then in which of the above cases sensitivity is maximum?

a) 4 b) C c) B d) Same in each case
In the given circuit, the voltmeter records 5V. The resistance of the voltmeter in ohm is
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743.

744.

745.

746.

747.

748.

749.

750.

751.

100 Q 500Q

a) 200 b) 100 c) 10 d) 50
The emf of the battery shown in figure, is

E E 40 220 210
Ll e
a) 12V b) 13V c) 16V d) 18V

A charge of 2 X 1071C move at 30 revolutions per second in a circle of diameter 80 cm. The current linked

with the circuit is

a) 0.02A b) 20 A c) 0.60 A d) 60 A

A capacitor of 10 pF has a potential difference of 40 V across it. If it is discharged in 0.2 s, the average
current during discharge is

a) 2mA b) 4 mA c) 1mA d) 0.5 mA
An electric bulb is rated 220 V- 100 W. The power consumed by it when operated on 110 V will be
a) 75W b) 40 W c) 25W d) 50w

Two batteries A and B each of e.m.f. 2 V are connected in series to an external resistance R = 1 ohm. If the
internal resistance of battery A4 is 1.9 ohm and that of B is 0.9 ohm, what is the potential difference

between the terminals of battery A

Al B,
1T 1T

R
MWW

a)2Vv b) 3.8V c) Zero d) None of the above
The effective resistance across the points A and I is

a)2Q b)1Q c) 0.5Q d)5Q
When the length and area of cross-section both are doubled, then its resistance

a) Will become half b) Will be doubled

c) Will remain the same d) Will become four times

The resistance of a conductor increases with

a) Increase in length b) Increase in temperature

c) Decrease in cross-sectional area d) All of these

A copper wire of resistance R is cut into ten parts of equal length. Two pieces each are joined in series and
then five such combinations are joined in parallel. The new combination will have a resistance
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752.

753.

754.

755.

756.

757.

758.

759.

760.

) R b2 B 0
a — c) — —

4 5 25
Which of the following characteristics of electron determines the current in a conductor?
a) Thermal velocity alone b) Drift velocity alone

c) Both thermal velocity and drift velocity d) None of the above
Which of the following circuits is correct for verification of Ohm’s law?

® d) None of these
L b)%%% @1 C)yg{%

If the free electron density be n and relaxation time be z, the electrical conductivity of a conductor may be
expressed as
net ne’t ne
c) d)
me me ™m, n
Two identical electric lamps marked 500 W, 220 V are connected in series and then joined to a 110 V line.

The power consumed by each lamp is

12 2 22
a) TSW b)ISW 0) TSW d) 125 W

2
mee?t

The charge supplied by source varies with time t as Q = at — bt2. The total heat produced in resistor 2R is

3 3

a) &R b) ﬂ 9 ﬁ d) None of these
6b 27b 3b

A 4, F conductor is charged to 400 V and then its plates are joined through a resistance of 1 kQ. The heat

produced in the resistance is

a) 0.18] b) 0.21] c) 0.25] d) 0.32]

In the figure given the value of X resistance will be, when the p.d. between B and D is zero

a) 4 ohm b) 6 ohm c) 8ohm d) 9 ohm

A heater is operated with a power of 1000l in a 100V line. It is connected in combination with a
resistance of 10Q and a resistance R to a 100V line as shown in figure. What should be the value of R so,
that the heater operates with a power of 62.5W

4 08 B c

1
a) 100 b) 62.50 )0 d) 50

The masses of three wires of copper are in the ratio 1: 3: 5 and lengths are in the ratio 5: 3: 1. Then the
ratio of their electrical resistances are
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761.

762.

763.

764.

765.

766.

767.

768.

769.

770.

a) 1:3:5 b)5:3:1 c) 1:15:25 d) 125:15:1
In the figure a part of electric circuit has been shown. The value of current i is

2A 1A

oA 13A

a) 1.7A b)3.7A c) 1.3A d) 1A

A wire of length L and 3 identical cells of negligible internal resistances are connected in series. Due to the
current, the temperature of the wire due to the current, the temperature of the wire is raised by AT is a
time t. A number N of similar cells is now connected in series with a wire of the same material and cross-
section but of length 2L. The temperature of the wire is raised by the same amount AT in the same time t.
The value of N is

a) 4 b) 6 c)8 d)9

A milli voltmeter of 25 milli volt range is to be converted into an ammeter to 25 ampere range. The value
(in ohm) of necessary shunt will be

a) 0.001 b) 0.01 1 d) 0.05

Three bulbs of 40 W, 60 W, 100 W are arranged in series with 220 volt supply. Which bulb has minimum
resistance

a) 100w b) 40 W c) 60 W d) Equal in all bulbs

A copper voltmeter is connected in series with a heater coil of resistance 0.1(). A steady current flows in
the circuit for twenty minutes and mass of 0.99 g of copper is deposited at the cathode. If electrochemical
equivalent of copper is 0.00033 gm/C, then heat generated in the coil is

a) 750 ] b) 650 ) c) 350 d) 250/

In the circuit shown the equivalent resistance between 4 and Bis

9()

A o0 | 9a ®

a) 27 Q b) 18 Q c)9Q d)3a

The relation between Seeback coefficient (or thermo electric power) S and Peltier coefficient  is given by
T T2 T

a)S=nT b)Szf c)s:? d)Szﬁ

A thermocouple develops 40 uV /kelvin. If hot and cold junctions are at 40°C and 20°C respectively, then
then emf developed by a thermopile using such 150 thermocouples in series shall be

a) 150mV b) 80mV c) 144mV d) 120mV

The thermo emf produced in a thermo-couple is 3 microvolt per degree centigrade. If the temperature of
the cold junction is 20°C and the thermo emf is 0.3 millivolt, the temperature of the hot junction is

a) 80°C b) 100°C c) 120°C d) 140°C

Battery shown in figure has e.m.f. E and internal resistance r. Current in the circuit can be varied by sliding
the contact J. If at any instant current flowing through the circuit is I, potential difference between
terminals of the cell is V, thermal power generated in the cell is equal to 1 fraction of total electrical power

generated in it.; then which of the following graphs is correct

,
H F—wwW
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771.

772.

773.

774.

775.

776.

777.

778.

c) n ‘ d) Both (a) and (b) are correct
I

In the circuit shown in the figure, the current flowing in 2 Q resistance

10Q2 2Q
1.4A C@
25Q 5Q

a) 14 A b)1.2A c)04A d)1.0A
The current in the given circuit is
100 5V
A‘L B
J\/\/\/\_ A
2v. 200
a) 0.3A b) 0.4A c) 0.1A d) 0.2A

Given R; = 5.0 + 0.2Q, R, = 10.0 £+ 0.1Q. What is total resistance in parallel with possible percentage
error?
a) 150 + 2% b)33Q+7% c)15Q+ 7% d) 3.3Q0 + 2%

The equivalent resistance between the points P and Q in the network given here is equal to (given r = %Q)

a)%ﬂ b) 10 C);Q d)20

The resistance of a wire at 300 K is found to be 0.3Q. If the temperature coefficient of
resistance of wire is 1.5 X 1073K™1 , the temperature at which the resistance becomes 0.6() is
a) 720K b) 345K c) 993K d) 690 K
Resistance of a resistor at temperature t° C is R, = Ry(1 + at + Bt2).

Here R, is the resistance at 0°C. The temperature coefficient of resistance at temperature t°C is

1+ at + Bt? o+ 2Bt o+ 2Bt
(ot +Be?) b) (a + 2Bt) c) ot 2B > ) (ot 260 2
a+ 2Bt (1 + at + Bt?) 2(1 + at + Bt?)
If a rod has resistance 40 and if rod is turned as half circle, then the resistance along diameter is
a) 1.560Q b) 2.440Q c) 4Q d) 2Q

In the given figure, battery E is balanced on 55 c¢m length of potentiometer wire but when a resistance of
10 Q is connected in parallel with the battery then it balances on 50 cm length of the potentiometer wire

then internal resistance r of the battery is
2v

Tl
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a)1Q b)3Q c) 10 Q d)5Q
779. Two wires of equal diameters, of resistivities p; and p, and lengths [; and [,, respectively, are joined in
series. The equivalent resistivity of the combination is

pili + p2l; b) pilz + p2ly c pilz + p2ly d) p1li — p2ly
L+ L= L+, L=
780. If six identical cells each having an e. m.f. of 6V are connected in parallel, the e.m.f. of the combination is
1
a)1vVv b)36V c)gV devV

781. In the circuit shown, the heat produced in the 50 resistor due to current flowing in it is 10 cal — s~1. The
heat generated in () resistor is

40 60
—VWW—\
—
50 }
a)lcal —s? b)2cal —s?! c) 3cal —s™?! d)4cal —s™?!

782. In the figure shown, the capacity of the condenser C is 2 uF. The current in 2() resistor is

2uF 40
[ i
HE—w
oV 2.80
94 b) 0.9 A 1 d !
783. To deposit one gm equivalent of an element at an electrode, the quantity of electricity needed is
a) One ampere b) 96000 amperes c) 96500 farads d) 96500 coulombs
784. In the following Wheatstone bridge P/Q = R/S. If key K is closed, then the galvanometer will show
deflection

a) In left side b) In right side c) No deflection d) In either side
785. We have two wires A and B of same mass and same material. The diameter of the wire 4 is half of that B. If
the resistance of wire 4 is 24 ohm then the resistance of wire B will be

a) 12 Ohm b) 3.0 Ohm c) 1.50hm d) None of the above
786. The Petlier coefficient of a thermo-couple of metls A and B at junction temperature T is given by
dE dE dE? d’E
T? — b) T— 3 d) Tt —
AT gr )T ar VT T

787. A 30,90 W lamps are to be operated on a 120 V DC line. For proper glow, a resistor of ....... Q should be
connected in series with the lamp.

a) 40 b) 10 c) 20 d) 30

788. The lead wires should have
a) Larger diameter and low resistance b) Smaller diameter and high resistance
c) Smaller diameter and low resistance d) Larger diameter and high resistance

789. A battery of emf 2V and internal resistance 0.1 ) is being charged by a current of 5A. the potential
difference between the terminals of the battery is
a) 250 b) 1.5 Q c) 0.5Q d)1Q
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790. A potentiometer circuit shown in the figure is set up to measure e.m.f. of a cell E. As the point P moves
from X to Y the galvanometer G shows deflection always in one direction, but the deflection decreases
continuously until Y is reached. In order to obtain balance point between X and Y it is necessary to

st

P

X Y
— %
a) Decreases the resistance R b) Increase the resistance R
c) Reverse the terminals of battery V d) Reverse the terminals of cell E
791. The reading of the ideal voltmeter in the adjoining diagram will be
A
1ov 20Q
10Q v
B N c
a) 4V b) 8V c) 12V d)14Vv

792. A wire 20 cm long and 1 mm?in cross-section carries a current of 4A when connected to a 2V battery. The
resistivity of the wire is
a)2x1077Qm b)5x1077Qm €) 4x107°Qm d)1x107%Qm

793. The resistance of a galvanometer is 50 (1 and it shows full scale deflection for a current of 1mA. To convert
it into a voltmeter to measure 1V and as well as 10 V (refer circuit digram) the resistance R; and R,
respectively are

I

1v 10V

a) 950 L and 9150 Q b) 900 Q and 9950 c) 900 Q and 90000 d) 950 Q and 9950 Q

794. The temperature of cold junction of thermocouple is 0°C. If the neutral temperature is 270°C, then the
inversion temperature is
a) 540°C b) 520°C c) 640°C d) 58°C

795. In the circuit shown, if the resistance 5 Q develops a heat of 42 | per second, heat developed in 2 2 must be
about (in Js~1)

60 90
20.
— AN -
504
a) 25 b) 20 c) 30 d) 35

796. The following four wires are made of the same material and are at the same temperature. Which one of
them has highest electrical resistance?
a) Length =50 cm, diameter=0.5 mm b) Length =100 cm, diameter=1 mm
c) Length=200 cm, diameter=2 mm d) Length=300cm, diameter=3 mm

797. A meter bridge is set-up as shown in figure, to determine an unknown resistance X using a standard
10 Q resistor. The galvanometer shows null point when tapping key is at 52cm mark. The end-corrections
are 1cm and 2cm respectively for the ends A and B. the determined value of x is
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X 10 Q
o ok o ©°p o
A B
¢]
a) 10.2Q b) 10.6 Q c) 10.8 Q d)11.1Q
798. The resistance between the terminal points 4 and B of the given infinitely long circuit will be
10 10 10
A AW AW AW
10 10 Upto
infinity
B AW AW AW
10 10 10
a) (V3-1) b) (1 -+3) ) (1++3) d) (2 +v3)
799. A 60 watt bulb carries a current of 0.5 amp. The total charge passing through itin 1 hour is
a) 3600 coulomb b) 3000 coulomb c) 2400 coulomb d) 1800 coulomb
800. A bulb of 220 V and 300 W is connected across 110 V circuit, the percentage reduction in power is
a) 100% b) 25% c) 70% d) 75%
801. If the temperature of cold junction of thermocouple is lowered, then the neutral temperature
a) Increases b) Approaches inversion temperature
c) Decreases d) Remains the same

802. The resistance of the filament of a lamp increases with the increase in temperature. A lamp rated 100 W
and 200 V is connected across 220 V power supply. If the voltage drops by 10%, then the power of the
lamp will be

a) 0w b) 81 W
c) Between 90 and 100 W d) Between 81 and 90 W
803. Which factor is immaterial for the wire used in electric fuse?
a) Length b) Radius c) Material d) Current
804. If 1 A current is passed through CuSO, solution for 10 s, the number of copper atoms deposited at the
cathode will be
a) 8 x 10%° b) 3.1 x 10*° c) 6.2 x 10%° d) 1.6 x 102°

805. All of the following statements are true except
a) Conductance is the reciprocal of resistance and is measured in Siemen
b) Ohm's law is not applicable at very low and very high temperatures
c) Ohm's law is applicable to semiconductors
d) Ohm's law is not applicable to electron tubes, discharge tubes and electrolytes
806. A galvanometer of resistance 20 Q is to be converted into an ammeter of range 1 A. If a current of 1 mA
produces full scale deflection, the shunt required for the purpose is
a) 0.01 Q b) 0.05 Q c) 0.02 Q d) 0.04 Q
807. The net resistance of a voltmeter should be large to ensure that
a) It does not get overheated
b) It does not draw excessive current
c) It can measure large potential difference
d) It does not appreciably change the potential difference to be measured
808. A galvanometer of 50 ohm resistance has 25 divisions. A current of 4 X 10~ ampere gives a deflection of
one division. To convert this galvanometer into a voltmeter having a range of 25 volts, it should be
connected with a resistance of
a) 2500 Q as a shunt b) 2450 (1 as a shunt c) 2550 Q in series d) 2450 Q in series
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809. A 25 watt, 220 volt bulb and a 100 watt, 220 volt bulb are connected in series across a 220 volt lines.
Which electric bulb will glow more brightly
a) 25 watt bulb b) 100 watt bulb
c) First 25 watt and then 100 watt d) Both with same brightness

810. Twelve wires of resistance 6 () are connected to form a cube as shown in the figure. The current centers at
a corner A and leaves at the diagonally opposite corner G. the joint resistance across the corner A and G

are
E F
\\ B
A
G
H
D c
a) 12 Q b) 6 Q c)3Q d)5a
811. The total power dissipated in Watts in the circuit shown here is
602
—AW——
3¢
- AWA—————
40 18V
AN ——
a) 16 b) 40 c) 54 d) 4

812. The equivalent resistance of resistor connected in series is always
a) Equal to the mean of component resistors
b) Less than the lowest of component resistors
c) In between the lowest and the highest of component resistors
d) Equal to sum of component resistors
813. In the given circuit shown in figure it is observed that the current i is independent of the value of
resistance Rg. Then the resistance values must satisfy

R>
l |
1 1 1 1
a) R{R;R5 = R3R4Rg b)R—5+R—6 = R+ R, + R, + R,
¢) RyR, = RyRs d) R,Rs = R,R, = RsR,

814. By using only two resistances coils-singly, in series or in parallel one should be able to obtain resistance of
3,4,12 and 16 ohm. The separate resistance of the coil are
a) 3and 4 b) 4 and 12 c) 12and 16 d) 16 and 13

815. A battery is charged at a potential of 15 V for 8 hours when the current flowing is 10 A. The battery on
discharge supplies a current of 5 A for 15 hours. The mean terminal voltage during discharge is 14 V. The
"Watt — hour" efficiency of the battery is
a) 82.5% b) 80% c) 90% d) 87.5%

816. A battery is charged by a supply of 100 V as shown in figure. The charging current is 1.0A. the value of R is
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1Ay

L AN

{1

12V R
a) 88Q b) 68 Q c) 44 Q d) None of these

817. Three resistances of values 20, 3Q2 and 6() are to be connected to produce an effective resistance of 4«).
This can be done by connecting
a) 6 resistance in series with the parallel combination of 2() and 3Q
b) 3Q resistance in series with the parallel combination of 2Q and 60
¢) 2Q resistance in series with the parallel combination of 3Q) and 6
d) 2Q resistance in parallel with the parallel combination of 3Q) and 60

818. Current provided by a battery is maximum when
a) Internal resistance equal to external resistance
b) Internal resistance is greater than external resistance
c) Internal resistance is less than external resistance
d) None of these

819. Three equal resistances, each of R ohm, are connected as shown in figure. A battery of 2 V and internal
resistance 0.1 Q is connected across the circuit. The value of R for which the heat generated in the circuit
will by maximum is

R R R

—

a) 0.3Q b) 0.01Q c) 0.1Q d) 0.03Q

820. For a certain thermocouple, if the temperature of the cold junction is 0°C, the neutral temperature and
inversion temperature are 285°C and 570°C respectively. If the cold junction is brought to 10°C, then the
new neutral and inversion temperatures are respectively
a) 285°C and 560°C b) 285°C and 570°C c) 295°C and 560°C d) 275°C and 560°C

821. Two resistances when connected in parallel across a cell of negligible internal resistance consume 4 times
the power they would consume when connected in series. If one resistance is 5 {2, the other is

a)1Q b) 2.5 Q c)5Q d) 10 Q
822. The maximum current that flows through a fuse wire before it blows out varies with its radius as
a) r3/2 b) r c) r?/3 d) r1/2

823. At what temperature will the resistance of a copper wire become three times its value at 0°C
(Temperature coefficient of resistance for copper = 4 x 10~ 3per °C)
a) 400°C b) 450°C c) 500°C d) 550°C

824.If N is the Avogadro’s number and e is the electronic charge then the Faraday’s constant F is equal to

1
a) Ne b) N2e c) Ne? d)—
Ne

825. A current of 1.5 A flows through a copper voltameter. The thickness of copper deposited on the electrode
surface of size 50 cm X 10 cm is 20 min will be (density of copper = 9000 kg — m~3 and ECE of copper =
0.00033gC™1)
a)3.3x107°m b) 6.6 X 10®m €) 1.3x10°m d)2.6 x10™°m

826. Four resistances carrying a current shown in the circuit diagram re immersed in a box containing ice at
0°C. How much ice must be put in the box every 10 min to keep the average quantity of in the box
constant?
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827.

828.

829.

830.

831.

832.

833.

100 50

1AM Y04
*—p—| ——e
Q P
5Q 10Q
a) 5kg b) 1.19 kg c) 3kg d) 2.29 kg

A battery consists of a variable number (n) of identical cells, each having an internal resistance r
connected in series. The terminal of the battery is short-circuited. A graph of current versus the number of

cells will be as shown in figure
I A I A I A 1

In a copper voltameter, mass deposited in 6 minutes is m gram. If the current-time graph for the
voltameter is as shown here, then the E.C.E of the copper is

F
S
t(min) —
a) m/5 b) m/300 c)5m d) m/18000
In the circuit shown in the figure the potential difference between X and Y will be
B v S . S
bl
120V 200
a) Zero b) 20V c) 60V d) 120V

In the following circuit, bulb rated as 1.5 V,0.45 W. If bulbs glows with full intensity then what will be the

equivalent resistance between X and Y
6V,
|+

30 ;' R
AN Y

OX:
a) 0.45Q b)1Q c) 3Q d)5Q
Two wires of same dimensions but resistivities p; and p,are connected in series. The equivalent
resistivity of the combination is
P1+ P2 d) None of these

a) \/E b) (p1 + p2) c) >

In a balanced Wheatstone’s network, the resistance in the arms Q and S are interchanged. As a result of
this

a) Network is not balanced

b) Network is still balanced

c) Galvanometer shows zero deflection

d) Galvanometer and the cell must be interchanged to balance

On passing the current in water voltmeter, hydrogen
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a) Is liberated at anode b) Is liberated at cathode
c) Is not liberated d) Remains in the solution

834. Two electric bulbs have ratings respectively of 25 W, 220 Vand 100 W, 220 V. If the bulbs are connected
in series with a supply of 440, which bulb will fuse?
a) 25 W bulb b) 100 W bulb c) Both of these d) None of these

835. A cell of internal resistance 3 ohm and emf 10 volt is connected to a uniform wire of length 500 cm and
resistance 3 ohm. The potential gradient in the wire is
a) 30 mV/cm b) 10 mV/cm c) 20mV/m d)4mV/cm

836. Consider four circuits shown in figure. In which circuit power dissipated is greatest. (Neglect the internal
resistance of the power supply)

a) TE ;R ;R b) TE £ C) —E d):—E R
i R %R R

837. Consider the following two statements 4 and B and identify the correct choice given in the answer
(A) Duddells thermo-galvanometer is suitable to measure direct current only

(B) Thermopile can measure temperature differences of the order of 1073°C
a) Both A and B are true b) Both A and B are false
c) Ais true but B is false d) A is false but B is true

838. Three resistors 1 Q, 2Q and 3() are connected to form a triangle. Across 31 resistor a 3V battery is
connected. The current through 3 Qresistor is
a) 0.75A b) 1A c) 2A d) 1.5A

839. A silver and a zinc voltmeter are connected in series and a current / is passed through them for a time ¢,
liberating w gram of zinc. The weight of silver deposited is nearly
a)l7wg b)24wg c)35wg d12wg

840. In a meter bridge experiment, null point is obtained at 20cm from one end of the wire when resistance Xis
balanced against another resistance Y. If X<Y, then where will be the new position of the null point from
the same end, if one decides to, balance a resistance of 4 Xagainst ¥?
a) 50 cm b) 80 cm c) 40 cm d) 70 cm

841. A galvanometer of resistance 240Qallows only 4% of the main current after connecting a shunt resistance.
The value of the shunt resistance is
a) 10 Q b) 20 Q c) 8Q d)5Q

842. The two bulbs, one of 60W and other 200W are connected in series to a 200 volt line, then
a) The potential drop across two bulbs in the same b) The potential drop across the 60 W bulb is greater

than the potential drop across the 200 W bulb

c) The potential drop across the 200 W bulb is d) The potential drop across both the bulbs is 200
greater than the 60 W bulb volt
843. Electromotive force is the force, which is able to maintain a constant
a) Current b) Resistance c) Power d) Potential difference

844. In the following circuit a 10 m long potentiometer wire with resistance 1.2 ohm/m, a resistance R; and an
accumulator of emf 2 V are connected in series. When the emf of thermocouple is 2.4 mV then the

deflection in galvanometer is zero. The current supplied by the accumulator will be
12V

. L W\
i R,

«—— 5m — 5
A B

O

Hot Cold
Junction Junction

a) 4x107*A b) 8 x 107*A c) 4x10734 d)8x 10734
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845. A house wife uses a 100 W bulb 8 h a day, and an electric heater of 300 W for 4 h a day. The total cost for
the month of June at the rate of 0.05 rupee per unit will be
a) Rs 20 b) Rs 25 c) Rs 30 d) Rs 30 paise 50

846. In a potentiometer, the null points are received at 7th wire. If now we have to change the null points at 9th
wire, what should we do?
a) Attach resistance in series with battery b) Increase resistance in main circuit
c) Decrease resistant in main circuit d) Decrease applied emf

847. The effective resistance of two resistors in parallel is %Q. If one of the resistors is disconnected the

resistance becomes 4 (. The resistance of the other resistor is

12 7
40 b)3Q — d)—
a) ) c)7Q )129

848. A torch bulb rated as 4.5 W, 1.5 V is connected as shown in the figure. The e. m. f. of the cell needed to
make the bulb glow at full intensity is

4.5 W
1.5Vv

10
WW

E(r=2.670Q)
I
1
a) 4.5V b) 1.5V c) 2.67V d) 135V
849. The electric current passing through a metallic wire produces heat because of
a) Collisions of conduction electrons with each other
b) Collisions of the atoms of the metal with each other
c) The energy released in the ionization of the atoms of the metal
d) Collisions of the conduction electrons with the atoms of the metallic wires
850. One junction of a thermo-couple is a particular temperature T, and another is at T. Its thermo emf is
expressed as

1
E= K(T—Tr){TO _E(T-l_ Tr)}
At atemperature T = %, the value of thermo-electric power will be

1 1
a) 5 KTy b) KT, Q) 5 KT§ d) 5 K(To = T,)2.

851. Two identical heaters rated 220 volt, 1000 watt are placed in series with each other across 220 volt lines.
If resistance does not change with temperature, then the combined power is
a) 1000 watt b) 2000 watt c) 500 watt d) 4000 watt

852. In the adjoining circuit, the battery E; has an e.m. f. of 12volt and zero internal resistance while the
battery E has an e.m. f. of 2volt. If the galvanometer G reads zero, then the value of the resistance X in

ohmis
b= § XQ -
D c
a) 10 b) 100 c) 500 d) 200

853. In a potentiometer of one metre length, an unknown e.m. f. voltage source is balanced at 60 cm length of
potentiometer wire, while a 3 volt battery is balanced at 45 cm length. Then the e.m. f. of the unknown
voltage source is
a) 3V b) 2.25V c) 4V d) 4.5V

854. A potentiometer has uniform potential gradient across it. Two cells connected in series (i) to support each
other and (ii) to oppose each other are balanced over 6m and 2m respectively on the potentiometer wire.
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855.

856.

857.

858.

859.

860.

861.

862.

863.

864.

The e.m.f.'s of the cells are in the ratio of

a)1l:2 b)1:1 c)3:1 d2:1

In a thermocouple, the temperature that does not depend on the temperature of the cold junction is called
a) Neutral temperature b) Temperature of inversion

c) Both the above d) None of the above

A current of A enters one corner one corner P of an equilateral triangle PQRhaving 3 wires of resistance
2 Qeach and leaves by the corner R. then the current I;and I,are

Jos
2

P
l "
20 %2 Q
2WA+
Q 20 R
a) 2A, 4A b) 44, 2A c) 1A, 2A d) 24, 3A

Five equal resistances each of resistance R are connected as shown in the figure. A battery of IV volts is
connected between A and B. The current flowing in AFCEB will be

%4 %4 2V
b) — c) — d) —
)R ) 2R ) R
The resistance of a straight conductor does not depend on its
a) Length b) Temperature
c) Material d) Shape of cross-section
Consider the circuit shown in the figure. The current /5 is equal to
280 540
MWW MWWV
— 6V
I3
1| [
gv | 12v!
a) 5amp b) 3 amp c) -3 amp d) -5/6 amp

An immersion heater with electrical resistance 7 () is immersed in 0.1 kg of water at 20°C for 3 min. If the
flow of current is 4 A, what is the final temperature of the water in ideal conditions?
(Specific heat capacity of water = 4.2 x 103 Jkg) 1K1

a) 28°C b) 48°C c) 52°C d) 68°C

A cell of internal resistance r is connected to an external resistance R. The current will be maximum in R, if
aJR=r b)R<r AR>r dR=r/2

If an ammeter is to be used in place of a voltmeter, then we must connect with the ammeter a

a) Low resistance in parallel b) High resistance in parallel

c) High resistance in series d) Low resistance in series

A nichrome wire 50 cm long and one square millimetre cross-section carries a current of 44 when
connected to a 2V battery. The resistivity of nichrome wire in ohm metre is

a)1x10°° b) 4 x 1077 c) 3x1077 d)2x1077

The resistance of hot tungsten filament is about 10 times the cold resistance. What will be the resistance of
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865.

866.

867.

868.

869.

870.

871.

872.

873.

874.

875.

876.

100 W and 200 V lamp, when not in use?

a) 40Q b) 20Q c) 400Q d) 20Q

In a neon gas discharge tube Ne*ions moving through a cross-section of the tube each second to the right
is 2.9 x 1018, while 1.2 x 108 electron move towards left in the same time; the electronic charge being
1.6 X 1071°C, the net electric current is

a) 0.27 A to the right b) 0.66 A to the right c) 0.66 A to the left d) Zero

A battery of e.m.f. 3 volt and internal resistance 1.0 ohm is connected in series with copper voltmeter. The
current flowing in the circuit is 1.5 amperes. The resistance of voltmeter will be

a) Zero b) 1.0 ohm c) 1.50hm d) 2.0 ohm

If two identical heaters each rated as (1000 W-220 V) are connected in parallel to 220 V, then the total
power consumed is

a) 200w b) 2500 W c) 250 W d) 2000 W

A voltmeter essentially consists of

a) A high resistance, in series with a galvanometer b) A low resistance, in series with a galvanometer
c) A high resistance in parallel with a galvanometer d) A low resistance in parallel with a galvanometer

The equivalent resistance between points A and B with switch S open and closed are respectively
122

D AMN 3
N
6¢: 602
A
WW c
120
a) 40,80 b) 80,40 ) 60,90 d)90,60

In the Wheatstone bridge shown below, in order to balance the bridge, we must have

a)R,=3Q;R, =30 b)R, =6Q;R, =150

¢) R; = 1.5 Q; R, = any finite value d) Ry = 3Q; R, = any finite value

A wire of resistance R is cut into 'n’ equal parts. These parts are then connected in parallel. The equivalent
resistance of the combination will be

R n R
a) nR b) - ) R d) s
The power dissipated across resistance R which is connected across a battery of potential V is P. If
resistance is doubled, then the power becomes
a) 1/2 b) 2 c) 1/4 d) 4
What will happen when a 40 watt, 220 volt lamp and 100 watt, 220 volt lamp are connected in series
across 40 volt supply
a) 100 watt lamp will fuse b) 40 watt lamp will fuse
c) Both lamps will fuse d) Neither lamp will fuse
If nearly 10°C liberate 1 g equivalent of aluminium, then the amount of aluminium (equivalent weight g)
deposited through electrolysis in 20 min by a current of 50 A will be
a) 0.09g b)0.6g c)54g d)10.8¢g
Two cells, each of e.m.f. E and internal resistance r are connected in parallel between the resistance R.
The maximum energy given to the resistor will be, only when
a)R=r/2 b)R=r C)R=72r dR=0
Eels are able to generate current with biological cells called electroplaques. The electroplaques in an eel
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are arranged in 100 rows, each row stretching horizontally along the body of the fish containing 5000
electroplaques. The arrangement is suggestively shown below. Each electroplaque has an emf of 0.15 V
and internal resistance of 0.25 ()

H Fwn ] —ww-

5000 electroplaques per row

100, rows
1

500 Q
The water surrounding the eel completes a circuit between the head and its tail. If the water surrounding
it has a resistance of 500 (), the current an eel can produce in water is about

a) 154 b)3.04 c)154 d)304
877. Time taken by a 836 W heater to heat one litre of water from 10°C to 40°C is
a) 50s b) 100s c) 150s d) 200 s
878. What is the equivalent resistance between points A and B in the circuit if figure, if R = 3 Q?
A B
C D
R R
a)8Q b)9 Q c)12Q d)15Q

879. What must be the efficiency of an electric kettle marked 500 W, 230V, if it was found to bring 1 kg of
water at 15°C to boiling point in 15 min? (Given specific heat capacity of water = 420 J/kg°C)
a) 79% b) 81% c) 72% d) 69%

880. A metallic resistor is connected across a battery. If the number of collisions of the free electrons with the
lattice is some how decreased in the resistor (for example by cooling it), the current will
a) Remains constant b) Increase c) Decrease d) Become zero

881. Tap supplies water at 20°C. A man takes 1 L of water per minute at 35°C from a geyser connected to the
tap. The power of geyser is
a) 1050 W b) 2100 W c) 1500 W d) 3000 W

882. The number of free electrons per 100 mm of ordinary copper wire is 2 X 1021, Average drift speed of
electrons is 0.25mms 1. The current flowing is
a) 8A b) 0.8 A c) 80A d)5A

883. On increasing the temperature of a conductor, its resistance increases because the
a) Relaxation time increases b) Mass of electron increases
c) Electron density decreases d) Relaxation time decreases

884. In India electricity is supplied for domestic use at 220 V. It is supplied at 110 V in USA. If the resistance of a

60 W bulb for use in India is R,the resistance of a 60 W bulb for use in USA will be

a)R b) 2R c) R/4 d)R/2
885. In the given circuit, with steady current, the potential drop across the capacitor must be
v R
1| AWV
v C
1 | |
g 1
2v 2R
1} AW
a)Vv b)V/2 c)V/3 d)2v/3

886. Two resistances R; and another R, of the same material but twice the length and half the thickness are
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887.

888.

889.

890.

891.

892.

893.

894.

895.

896.

connected in series with a standard battery E of internal resistance r. The balancing point is
1 1
— b) — 81 d)161

a) o )2 c) )

When a current passes through the junction of two different metals, evolution or absorption of heat at the
junction is known as

a) Joule effect b) Seebeck effect c) Peltier effect d) Thomson effect

Three equal resistors are connected as shown in figure. The maximum power consumed by each resistor is
18 W. Then maximum power consumed by the combination is

L -

a) 18W b) 27 W c) 36 W d) 54 W

The length of the resistance wire is increased by 10%. What is the corresponding change in the resistance
of wire?

a) 10 % b) 25 % c)21% d)9%

The number of dry cells, each of e.m.f. 1.5 volt and internal resistance 0.5 ohm that must be joined in
series with a resistance of 20 ohm so as to send a current of 0.6 ampere through the circuit is

a) 2 b) 8 c) 10 d) 12

A thermister is dipped in a bath whose temperature is to be measured. When the temperature increase the
current also increase, because of decreases in

a) Capacitance b) Reactance c) Resistance d) Resistivity

In the given circuit diagram the current through the battery and the charge on the capacitor respectively in

steady state are
6V

10
AW
2¢
AW

3¢
 AVA—

0.5 uF 4
L W

a) 1A and 3 uC b) 17 Aand 0 uC c) gA and %MC d) 114 and 3uC

To sand 10% of main current through a moving coil galvanometer of resistance 9 () shut required

a)9Q b) 11 Q c) 10 Q d) 9.9 Q

The resistance of a wire of uniform diameter d and length L is R. The resistance of another wire of the
same material but diameter 2d and length 4 L will be

a) 2R b) R c) R/2 d)R/4

The potential difference across 8Q resistance is 48V as shown in figure. The value of potential difference
across points A and B will be

—\/\/\

a) 62V b) 80V c) 128V d) 160V

For obtaining chlorine by electrolysis a current of 100 KW and 125 V is used. (Electro chemical equivalent
of chlorine is 0.367 x 10°kgC™1). The amount of chlorine obtained in one min will be

a) 1.7616¢g b) 17.616 g c) 0.17161 kg d) 1.7616 kg
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897. In a meter bridge, the balancing length from the left end (standard resistance of one ohm is in the right
gap) is found to be 20 cm. The value of the unknown resistance is

a) 0.8Q b) 0.5 Q c) 0.4Q d) 0.25 Q
898. A 25 W and 100 W bulbs are joined in series and connected to the mains. Which bulb will glow brighter?
a) 25 W bulb b) 100 W bulb
c) Both bulb will glow brighter d) None will glow brighter
899. Temperature of cold junction in a thermocouple is 270°C, then the temperature of inversion is
a) 540°C b) 530°C c) 280°C d) 260°C

900. A galvanometer having a coil resistance of 60 () shows full scale deflection when a current of 1.0 amp
passes through it. It can be converted into an ammeter to read currents upto 5.0 amp by
a) Putting in parallel a resistance of 240 Q) b) Putting in series a resistance of 15 Q
¢) Putting in series a resistance of 240 ) d) Putting in parallel a resistance of 15 ()

901. A voltmeter having resistance of 50 X 103 ohm is used to measure the voltage in a circuit. To increase the
range of measurement 3 times the additional series resistance required is
a) 10° ohm b) 150 k.ohm c) 900 k.ohm d) 9 x 1060hm

902. The wiring of a house has resistance 6 ). A 100 W bulb is glowing as shown in figure. If a geyser of 1000 W
is switched on, the change in potential drop across the bulb is nearly

6Q @ Bulb
", geyser

a) Nil b) 12V c) 24V d)32v
903. What is the reading of voltmeter in the following figure
10V
i
1000 O

A 5000 B 5000
a)3V b)2V c)5V d)4v
904. Consider the circuits shown in the figure. Both the circuits are taking same current from battery but

current through R in the second circuit is 1—10 th of current through R in the first circuit. If R is 11 , the

value of R,
i i R1
i/10
T R [ N a
(a) (b)
a) 9.9 Q b) 11 Q c) 8.810Q d)7.7Q

905. A given resistor has the following colour scheme of the various strips on it, brown, black, green and silver.
Its value in ohm is

a) 1.0 x 10* + 10% b) 1.0 X 10°> 4+ 10% c) 1.0 x 10° + 10% d) 1.0 x 107 + 10%
906. The equivalent resistance of the figure ie, infinite network of resistors between the terminals A and B is
Ry R; R1 Ry
; ™T
Rs3 R3 %Rs %R3= o
o A=A
Rz R> R> R>
a) Zero b) Infinite
Ry + R, + R;3 1
g —=— d) [ Ry + Ry) ++/Ry + R Ry + Ry + 4R)]
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907. If Ry and R, are respectively the filament resistances of a 200 watt bulb and 100 watt bulb designed to
operate on the same voltage, then
a) R, is two times R, b) R, is two times R, €) R, is four times Ry d) R, is four times R,

908. The atomic weight of silver and copper are 108 and 64. A silver voltmeter and a copper voltmeter are
connected in series and when current is passed 10.8 gm of silver is deposited. The mass of copper
deposited will be
a) 6.4 gm b) 12.8 gm c) 3.2gm d) 10.8 gm

909. An unknown resistance R; is connected in series with a resistance of 10£). This combination is connected
to one gap of meter bridge while a resistance R,is connected in the other gap. The balance point is at 50
cm, Now, when the 10Q resistance is removed the balance point shifts 40cm. The value of R, (in ohm) is
a) 20 b) 10 c) 60 d) 40

910. A wire has a resistance of 6{2. It is cut into two parts and both half values are connected in parallel. The
new resistance is
a) 30 b) 6Q c) 12Q d) 1.5Q

911. A source of emf E=15V and having negligible internal resistance, is connected to a variable resistance, so
that the current in the circuit increases with time as [=1.2t+3. Then, the total charge that will flow in first
5s will be
a) 10C b) 20C c) 30C d) 40C

912. Two resistors of resistance R, and R, having R; > R, are connected in parallel. For equivalent resistance
R, the correct statement is
a)R>R, +R, b)Ri <R <R, )R, <R<(R{+R;) dR<R

913. Identify the incorrect statement regarding a superconducting wire
a) Transport current flows through its surface
b) Transport current flows through the entire area of cross-section of the wire
c) It exhibits zero electrical resistivity and expels applied magnetic field
d) It is used to produce large magnetic field

914. By a cell a current of 0.9 A flows through 2 ohm resistor and 0.3 A through 7 ohm resistor. The internal
resistance of the cell is
a) 0.5Q b) 1.0 O c) 1.20Q d)2.00Q

915. The value of current required to deposit 0.972 gm of chromium in 3 hours if the E.C.E. of chromium is
0.00018 gm per coulomb, is
a) 1amp b) 1.5 amp c) 0.5amp d) 2 amp

916. If for a thermocouple T, is the neutral temperature, T, is the temperature of the cold junction and T; is the
temperature of inversion, then
a)T; =2T, — T, b) T, =T; — 2T, AT, =T,—T, d) None of these

917. The temperature of the cold junction of a thermocouple is 0°C and the temperature of the hot junction is
T°C. The emfis E = 16T — 0.04T? uV. The inversion temperature T} is
a) 200°C b) 400°C c) 100°C d) 300°C

918. From the graph between current I and voltage IV shown below, identify the portion corresponding to
negative resistance

a) AB b) BC c) CD d) DE

919. A thermocouple is formed by two metals X and Y, metal X comes earlier to Y in Seebeck series. If
temperature of hot junction increases beyond the temperature of inversion, then direction of current in
thermocouple will be from
a) X to Y through cold junction b) X to Y through hot junction
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920.

921.

922.

923.

924.

925.

926.

927.

c) Y to X through cold junction d) Both (b) and (c)

A potentiometer circuit is set up as shown. The potential gradient, across the potentiometer wire, is

k volt/cm and the ammeter, present in the cicuit, reads 1.0 A when two way key is switched off. The
balance points, when the key between the terminals (i) 1 and 2 (ii) 1 and 3, is plugged in, are found to be
at lengths [; cm and [, cm respectively. The magnitudes, of the resistors R and X, in ohms, are then, equal,
respectively, to

+ -
] AN {4)

y N 4 R X
R AT
a) kl; and ki, b) k(l, — 1) and kl, c) klyand k(l, — 1) d) k(l, — 1) and kl;
The potential difference across the 100 resistance in the following circuit is measured by a voltmeter of

900 Q resistance. The percentage error made in reading the potential difference is

10 b) 0.1 c) 1.0 d) 10.0

A heater coil cut into two equal parts and one part is connected with heater. Now heat generated in heater
will be

a) Twice b) Half c) One-fourth d) Four times

Some electric bulbs are connected in series across a 220V supply in a room. If one bulb is fused, then
remaining bulbs are connected again in series across the same supply. The illumination in the room will
be

a) Increase b) Decrease ¢) Remain the same d) Not continuous

A moving coil galvanometer has a resistance of 50Q and gives full scale deflection for 10 mA. How could it
be converted into an ammeter with a full scale deflection for 14

a) 50/99 Qin series b) 50/99 Q in parallel c) 0.01 Q in series d) 0.01 Q in parallel

An ammeter reads upto 1A. Its internal resistance is 0.81Q. To increase the range to 10A the value of the
required shunt is

a) 0.03Q b) 0.3Q c) 0.9Q d) 0.09Q

There are two concentric spheres of radius a and b respectively. If the space between them is filled with

medium of resistivity p, then the resistance of the inter gap between the two spheres will be
p

p /1 1) p ( 1 1 ) p (1 1)
a) T T~ b) —(—-—— Q) —|—=—-—— d)—-—-
)47T(b+a) )4n(b a )47r a? b? )471 a b
The V-i graphs A and B are drawn for two voltameters. Identify each graph

/ /

t

L7V vy — v
(A) (8)
a) A for water voltameter and B for Cu voltameter
b) A for Cu voltmeter and B for water voltameter
c) Both A and B represents Cu voltameter
d) None of these
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928.

929.

930.

931.

932.

933.

934.

935.

936.

937.

938.

A certain electrical conductor has a square cross-section, 2.0 mm on side, and is 12 m long. The resistance
between its ends is 0.072(). The resistivity of its material is equal to

a) 2.4 X 107°Qm b) 1.2 X 107°Qm c) 1.2x1078Qm d) 2.4 x1078Qm

A galvanometer has a resistance of 3663(). A shunt .Sis connected across it such that (1/34) of the total
current passes through the galvanometer. Then the value of shunt is

a) 36630 b) 1110 c) 107.7Q d) 3555.3Q

In the given figure, the equivalent resistance between the points A and B is

R:=4Q)
AW

R1=2Q Rs=2Q)

—AW LAMA—

A B
R3=4Q)
MWW

a) 80 b) 60 Q40 )20

Three resistances of 4(), 600 and 12() are connected in parallel and the combination is connected in series
with 4 V battery with internal resistance of 2 (). The battery current is

a)1A b) 10 A c)2A d)05A

The equivalent resistance between points A and B of an infinite network of resistances each of 1Q
connected as shown in figure, is

10 10 10

e A e

;19 %19 %19

Be |
a) Infinite b) Zero 0) 20 d) (1+V5)/20

An electric iron draws 5 amp, a TV set draws 3 amp and refrigerator graws 2 amp from a 220 volt main
line. The three appliances are connected in parallel. If all the three are operating at the same time, the fuse
used may be of

a) 20 amp b) 5 amp c) 15 amp d) 10 amp
The equivalent resistance between the points A and B in the following circuit is
50
4
50 50
B
50
a) 3.12Q b) 1.56 c) 6.24 Q d)12.48 Q

A 3°Crise in temperature is observed in a conductor by passing certain current. When the current is
doubled, the rise in temperature will be

a) 15°C b) 12°C c) 9°C d) 3°C

In the given figure, equivalent resistance between A and B will be

3Q 40

>
o]

6Q 8Q
) —=—Q b) 3 Q ) 0 Q d) 14 Q
a) — — c) — —
3 14 14 9
If ©; is the inversion temperature, 0,, is the natural temperature, 6. is the temperature of the cold junction
then

0, +0
a)0,+0,=0, b) 6, — 8, = 20, 0) 12 ¢

Potential difference across the terminals of the battery shown in figure is (r = internal resistance of

=0, d) 6, —0; = 20,
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939.

940.

941.

942.

943.

944,

945.

946.

947.

948.

battery

E W
10V r=1Q
40
AW

a) 8V b)10Vv 6V d) Zero
Potentiometer measures the potential difference more accurately than a voltmeter because
a) It has a wire of high resistance b) It has a wire of low resistance
c) It does not draw current from external circuit d) It draws a heavy current from external circuit

To get maximum current through a resistance of 2.5 ), one can use m rows of cells, each row having n
cells. The internal resistance of each cell is 0.5 Q. What are the values of n and m, if the total number of cell
is 457

ajm=3,n=15 b)jm=5n=9 cgm=9n=5 dym=15n=3

A cold-water pipe and a hot-water pipe are both made of copper and are initially electrically isolated. In
which one of the following arrangements will the galvanometer indicate a thermo-electric current?

hot hot
constantan ] constantan
a) X b) constantan | ( i )
constantan constantan
- cold - ol
hot hot

copper copper
d) constantan s
constantan constantan

cold cold

The emf of a thermocouple, cold junction of which is kept at —300°C is given by E = 40t + % t2. The

temperature of inversion of thermocouple will be

a) 200°C b) 400°C c) —200°C d) —100°C

How much current should be passed through acidified water for 100s to liberate 0.224 L of hydrogen?
a) 224 A b) 19.3 A c) 9.65A d)1A

The speed at which the current travels, in a conductor, is nearly

a)3x10™*ms™?! b)3x 105 ms~?! c) 4 x10° ms™! d)3 x 108 ms™!

A uniform wire of resistance 9 ) is cut into 3 equal parts. They are connected in the form of equilateral
triangle ABC. A cell of e.m.f. 2 V and negligible internal resistance is connected across B and C. Potential
difference across AB is

a)1vVv b)2V c)3V d) o5V

A bulb rated at (100W — 200V) is used on a 100V line. The current in the bulb is

1 1
a) 1 amp b) 4 amp ) 3 amp d) 2 amp
In the circuit figure, the voltmeter reads 30 V. what is the resistance of the voltmeter?

30V
300 Q 400 Q
69 \Y
‘ f‘

a) 1200 Q b) 700 Q c) 400 Q d) 300 Q

Forty electric bulbs are connected in series across a 220 V supply. After one bulb is fused, the remaining
39 are connected again in series across the same supply. The illumination will be
a) More with 40 bulbs than with 39 b) More with 39 bulbs than with 40
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949,

950.

951.

952.

953.

954.

955.

956.

957.

c) Equal in both the cases d) In the ratio of 492 : 392
A wire of resistor R is bent into a circular ring of radius r. Equivalent resistance between two points X and
Y on its circumference, when angle XOY is a, can be given by

R R 4
a) 4—:2 21 - @) b) (27 — ) ) R27 — @) d) é 21 - @)

Ampere hour is the unit of

a) Quantity of charges b) Potential c) Energy d) Current

In the circuit shown as P # R and the reading of the galvanometer G is same with switch open or closed.
Then

a) Ir = Rg b)Ip =Ig ) lg=1Is d) Io = Ir

A bulb of 220 V and 300 W is connected across 110 V circuit. The percentage reduction in power is
a) 100% b) 25% c) 70% d) 75%

Peltier coefficient for the junction of a pair of metals is proportional to

a) Absolute temperature of junction T b) Square of absolute temperature of junction
c) 1/T d) 1/T?

The following four wires are made of the same material and are at the same temperature. Which one of
them has the highest electrical resistance?

a) Length=50 cm, diameter=0.5 mm b) Length=100 cm, diameter=1 mm

c) Length=200 cm, diameter=2 mm d) Length=300 cm, diameter=3 mm

In the circuit shown below the resistance of the galvanometer is 20 (). In which of the following alternative
are the currents arranged strictly in the decreasing order

v’ 00

a) i,z 04 b) i, 2,11, 14 c) L,z ig, iy d) i,iy, 4,02

A potentiometer having the potential gradient of 2 mV /cm is used to measure the difference of potential
across a resistance of 10 ohm. If a length of 50 cm of the potentiometer wire is required to get the null
point, the current passing through the 10 ohm resistor is (in mA)

a) 1 b) 2 c)5 d) 10

Two bulbs marked 200 V-100 W and 200 V-200 W are joined in series and connected to a power supply of

M i

200V
200 V. The total power consumed by the two will be near to
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958.

959.

960.

961.

962.

963.

964.

965.

966.

a) 35 W b) 66 W c) 100 W d) 300 W

A colour coded carbon resistor has the colours orange, blue, green and silver. Its resistance value and
tolerance percentage respectively are

a) 36 x 10°Qand 10%  b) 36 x 10*Q and 5% €) 63 x10°Qand 10%  d) 35 x 10°Q and 5%

A capacitor of capacitance 2pF is connected as shown in figure. The internal resistance of the cell is 0.5Q.
The amount of charge on the capacitor plates is

20
2\\': 10Q
|
|,
+1"-
25V
a) Zero b) 2uC c) 4uC d) 6pC

A wire of a certain material is stretched slowly by ten percent. Its new resistance and specific resistance
become respectively

a) Both remain the same b) 1.1 times, 1.1 times c) 1.2 times, 1.1 times d) 1.21 times, same
Two conductors are made of the same material and have the same length. Conductor 4 is a solid wire of
diameter 1.0 mm. Conductor B is a hollow tube of outside diameter 2.0 mm and inside diameter 1.0 mm.
The resistance ratio R, /R will be

a) 1 b) 2 c)3 d) 4

A certain current passing through a galvanometer produces a deflection of 100 divisions. When a shunt of
one ohm is connected, the deflection reduces to 1 division. The galvanometer resistance is

a) 100 Q b) 99 Q c) 10Q d)9.9 Q

An expression for rate of heat generated, if a current of I ampere flows through a resistance of R (), is

a) I’Rt b) IR c) V2R d)IR

If a 2 kW boiler is used everyday for 1 hour, then electrical energy consumed by boiler in thirty days is
a) 15 unit b) 60 unit c) 120 unit d) 240 unit

For the post office box arrangement to determine the value of unknown resistance, the unknown

resistance should be connected between
B c D
0000000000 00]

\
\
\ \

\
\ \
\
\ \
\

000000000 000

‘\
\‘ ‘\\ o
\ AY
\
|ooo‘\‘oooo 0 00oO
\ o ./
‘\‘ /“.
‘\,f. ¢ Cl
o’
B,®

a) Band C b) Cand D c) Aand D d) Byand C;

Six equal resistances are connected between points £, @ and R as shown in the figure. Then the net
resistance will be maximum between

P

a) Pand 9 b) Qand R c) Pand R d) Only two points
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967.

968.

969.

970.

971.

972.

973.

974.

975.

976.

977.

978.

Which of the adjoining graphs represents ohmic resistance

a) 4 b) ¢ c) 1 d) 1
v v v

R —
/_) I—) I_) [—)

Alead acid accumulatory (storage battery) is connected to a battery charge for over night charging. Which
of the following observations will indicate that the battery was partly charged during the next morning

a) The density of acid has decreased b) The density of acid has increased

¢) The acid has changed colour d) The acid level has dropped

How much current should be passed through a silver voltmeter to deposit 200 gm of silver per hour on the
cathode? (Faraday constant =96500 C/mol and relative atomic mass of silver is 108)

a) 50 mA b) 50 A c) 15 mA d)15A

All the edges of a block with parallel faces are unequal. Its tangent edge is twice its shortest edge. The ratio
of the maximum to minimum resistance between parallel faces is

a) 8 b) 4 c) 2 d) None of these

A battery has em.f. 4 V and internal resistance r. When this battery is connected to an external resistance
of 2 ohm, a current of 1 amp. flows in the circuit. How much current will flow if the terminals of the
battery are connected directly

a) 1amp b) 2 amp c) 4amp d) Infinite

A cell of emf 6 V and resistance 0.5 ohm is short circuited. The current in the cell is

a) 3amp b) 12 amp c) 24 amp d) 6 amp

It is easier to start a car engine on a hot day than on a cold day. This is because the internal resistance of
the car battery

a) Decreases with rise in temperature b) Increases with rise in temperature

¢) Decreases with a fall in temperature d) Does not change with a change in temperature
The resistance across A and Bin the figure below will be

R
a) 3R b) R 0) 3 d) None of these

With a potentiometer null point were obtained at 140 cm and 180 ¢m with cells of emf 1.1 VV and one
unknown X volt. Unknown emf is

a) 1.1v b) 1.8V c) 24V d)1.41V
In the given circuit, the potential of the point E is
= £ 10
A 1t D
8V
AW c
B 50 J=_
a) Zero b) -8V c) —4/3V d)4/3V

Two resistors 400 ( and 800 Q are connected in series with 6 V battery. The potential difference
measured by voltmeter of 10k € across 400 () resistor is

a)2Vv b) 1.95V c) 38V d)4Vv

What is the potential drop between points A and C in the following circuit? Resistances 1 (2 and 2 ()
represent the internal resistance of the respective cells
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50
5 4
a) 1.75V b) 2.25V J ZV d) §V
979. A long straight wire of a circular cross section (radius a) carries a steady current I and the current [ is

uniformly distributed across this cross-section. Which of the following plots represents the variation of

magnitude of magnetic field B with distance r from the centre of the wire

B B

d)

r r

a

a

980. A cylindrical conductor has uniform cross-section. Resistivity of its material increases linearly from left
end to right end. If a constant current is flowing through it and at a section distance x from left end,
magnitude of electric field intensity is E, which of the following graphs is correct
a) £ b) c) £ d) £

981. The emf of a battery is 2 IV and its internal resistance is 0.5 Q. The maximum power which it can deliver to
any external circuit will be

a) 8 Watt b) 4 Watt c) 2 Watt d) None of the above
982. An electric bulb of 100 watt is connected to a supply of electricity of 220 V. Resistance of the filament is
a) 484 Q b) 100 Q c) 22000 Q d) 242 Q

983. n identical bulbs, each designed to draw a power p from a certain voltage supply, are joined in series
across that supply. The total power which they will draw is

a) p/n’ b)p/n Ap d) np
984. In the given figure when galvanometer shows no deflection current flowing through 5 resistance will be
B
84 2Q
2.1A
R SORPEe
200 50
D
a) 0.5A b) 0.6 A c)15A d)2.0A

985. If voltage across a bulb rated 220 Volt-100 Watt drops by 2.5% of its rated value, the percentage of the
rated value by which the power would decrease is
a) 20% b) 2.5% c) 5% d) 10%

986. Equivalent resistance between the points A and B is (in Q)
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987.

988.

989.

990.

991.

992.

993.

994,

995.

AW A —L—W, AW AN ——
1 1 1 1
- b)Y 1= - d) 3=
a)5 )14 c)23 )32

A fuse wire with radius 1 mm blows at 1.5 A. The radius of the fuse wire of the same material to blow at 3
A will be

a) 34 mm b) 4/3 mm ) 32 mm d) 213 mm

A galvanometer of resistance G can measure 1 A current. If a shunt S is used to convert it into an ammeter

. G.
to measure 104 current. The ratio of Sis

1 9 c) 10 1
V3 P11 V1o
Calculate the amount of charge flowing in 2 minutes in a wire of resistance 102 when a potential
difference of 20 V is applied between its ends
a) 120 C b) 240 C c)20C d)4c
An electric wire is connected across a cell of em.f. E. The current [ is measured by an ammeter of

resistance R. According to ohm's law

a) E = IR b)E = IR ) E=R/I d)E=1/R
Drift velocity v, varies with the intensity of electric field as per the relation
1
a) vy X E b) v, « A c) vy = constant d) vy x E?
An immersion heater is rated 418 W. It should heat a litre of water from 10°C to 30°C in nearly
a)44s b) 100s c) 200s d) 400 s
Current through wire XY of circuit shown is
10 X 20
AW AWM
AW AWV
30 4 40
i
I I
50V
a)14 b) 4 A c)24 d)34

The figure shows a network of currents. The magnitude of currents is shown here. The current i will be

15A
3A

8A

5A

a)34 b) 13 A c) 23 A d)—-34
In the circuit shown in the figure, switch S; is initially closed and S, is open. Find V, — V,,
10 b 50
I 10 uF

.

30 T 30
AN . AN
24V 5
|I

o
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996.

997.

998.

999.

100

100
1.

100

2.

100

100

100

100
6.

a)4Vv b)8V c) 12V d)16Vv
62.5 X 108 electrons per second are flowing through a wire of area of cross-section 0.1 m?, the value of
current flowing will be

a)1A b)0.1A c)10A d)0.11A
If three bulbs 60, 100W and 200 W are connected in parallel, then

a) 200 W bulb will glow more b) 60 W bulb will glow more

c) 100 W bulb will glow more d) All the bulbs will glow equally

Four resistances of 100 ) each are connected in the form of square. Then, the effective resistance along the
diagonal points is

a) 200 Q b) 400 Q c) 100 Q d) 150 Q

Water of volume 2 litre in a container is heated with a coil of 1 kW at 27°C. The lid of the container is open
and energy dissipates at rate of 160 J/s. In how much time temperature will rise from 27°C to 77°C [Given
specific heat of water is 4.2 kJ /kg]

a) 8min20s b)6min2s c) 7min d) 14 min

Flash light equipped with a new set of batteries, produces bright white light. As the batteries wear out

a) The light intensity gets reduced with no change in its colour

b) Light colour changes first to yellow and then red with no change in intensity

c) It stops working suddenly while giving white light

d) Colour changes to red and also intensity gets reduced

A potentiometer has uniform potential gradient. The specific resistance of the material of the
potentiometer wire is 1077 ohm — meter and the current passing through it is 0.1 ampere; cross-section
of the wire is 10~4m?. The potential gradient along the potentiometer wire is

a) 1074V /m b) 107¢V/m c) 1072 V/m d)1078V/m

A hot electric iron has a resistance of 80 () and is used on a 200 V source. The electrical energy spent, if it is
used for two hours, will be

a) 8000 Wh b) 2000 Wh c) 1000 Wh d) 800 Wh

The thermocouple is based on the principle of

a) Seebeck effect b) Thomson effect c) Peltier effect d) Joule effect
The measurement of voltmeter in the following circuit is
e
I r
60Q
) AW

400

AW
a) 24V b) 3.4V c)4.0V d)6.ovV

In the circuit given, the correct relation to a balanced Wheatstone bridge is

d) None of these

In the circuit as shown in figure the
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100
8.

100
9.

101

101

101

a) Resistance R = 46 ()

b) Current through 20 Q) resistance is 0.1 A

c) Potential difference across the middle resistance is 2 V

d) All option are correct

Two electric bulbs, each designed to operate with a power of 500 W in 220 V line are connected in series
ina 110 V line. The power generated by each bulb will be

a) 31.25W b) 40 W c) 60 W d)3.125W

A heater draws a current of 24 when connected to a 250 V source. The rate of energy dissipation is

a) 500 W b) 1000 W c) 250 W d)125 W
A 100 ohm galvanometer gives full scale deflection at 10 mA. How much shunt is required to read 100 mA

a) 11.11 ohm b) 9.9 ohm c) 1.1 ohm d) 4.4 ohm
The figure shows a circuit diagram of a ‘Wheatstone Bridge’ to measure the resistance G of the

galvanometer. The relationg = %will be satisfied only when

&)

a) The galvanometer shows a deflection when switch S is closed

b) The galvanometer shows a deflection when switch S is open

¢) The galvanometer shows no change in deflection whether S is open or closed

d) The galvanometer shows no deflection

When the key K is pressed at time t = 0, which of the following statements about the current [ in the
resistor AB of the given circuit is true

|_/‘. A AW B

2V K 10000
-
— o
wF = "¢ § S
o]

a)l =2mAatallt

b) I oscillates between 1 mA and 2mA

c)Jl=1mAatallt

d) Att = 0,1 = 2 mA and with time it goes to 1 mA

The equivalent resistance between points 4 and B of an infinite network of resistances, each of 1 Q,
connected as shown is

10 10 10
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a) Infinite b)20 0 1+ \/EQ d) zero

101 If 100 kWh of energy is consumed at 66 V in a copper voltmeter, then the mass of copper liberated will be
3. (Given ECE of Cu = 0.33 X 10~°kg C™1)

a) 1.65 kg b) 1.8 kg c) 3.3kg d) 3.6 kg
101 In the circuit shown in the figure, if the potential at point A4 is taken to be zero, the potential at point B is
4. D M 24,
14 R, Y%
R, 20 24
4 I1|/|1I 14 C 24
a) =2V b) +1V c) -1V d) +2V

101 When a current is passed through water, acidified with a dilute sulphuric acid, the gases formed at the
5. platinum electrodes are

a) 1 vol. hydrogen (cathode) and 2 vol. oxygen (anode)

b) 2 vol. hydrogen (cathode) and 1 vol. oxygen (anode)

c) 1vol. hydrogen (cathode) and 1 vol. oxygen (anode)

d) 1 vol. oxygen (cathode) and 2 vol. hydrogen (anode)
101 The temperature at which thermo emf is zero, is

a) Temperature of inversion b) Temperature of cold junction
¢) Neutral temperature d) None of the above
101 An emf of 0.9 V is generated when the temperature difference hot and cold junction of thermocouple is 75
7. K. Assuming that the thermo emf is directly proportional to the temperature difference, the extent to
which the thermo emf will change when the cold junction is heated up by 15 K is
a) 10% b) 20% c) 40% d) 60%
101 n identical cells, each of emf E and internal resistance r, are connected in series a cell 4 is joined with

8. reverse polarity. The potential difference across each cell, except 4 is
2) 2nE (n—2)E (n—1E

2E
b) ——— ) ——— d) —
n
101 The ammeter A reads 2 A and the voltmeter V reads 20 V. The value of resistance R is (Assuming finite

n—2 n n
9. resistance’s of ammeter and voltmeter)
R

—® AW

©
a) Exactly 10 ohm b) Less than 10 ohm
c) More than 10 ohm d) We cannot definitely say

102 An electric heater kept in vacuum is heated continuously by passing electric current. Its temperature
0.
a) Will go on rising with time
b) Will stop after sometime as it will loose heat to the surroundings by conduction
c) Will rise for sometime and there after will start falling
d) Will become constant after sometime because of loss of heat due to radiation
102 Two identical batteries each emf E =2V and internal resistance r = 1() are available to produce heat in an
1. external resistance by passing a current through it. The maximum Joulean power that can be developed
across R using these batteries is
a) 1.28W b) 2.0 W 0) gw d)3.2wW

102 One junction of thermocouple is at 0°C and the other is at 7°C. The thermo emf (in volts) is given by
2. E=20%x10"°T —0.02 x 107°T?
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The maximum value of E is

a) 5mV b)1mV c)10mV d) Zero
102 Ift; and t, are the times taken by two different coils for producing same heat with same supply, then the
3. time taken by them to produce the same heat when connected in parallel will be

b tit, 2t,t, q
a) t1+t2 )t1+t2 C t1+t2 )tltz
102 For what value of R in the circuit as shown in figure, current passing through 4(1 resistance will be zero.
4 B c D
§ 20 40 R
L 6V
——
A
ov F 3v F
a)1Q b) 2 Q c)3Q d)4Q

102 In the adjoining circuit diagram each resistance is of 10 (). The current in the arm AD will be
5.

4i i
c) < d) 3
102 An electric fan and a heater are marked as 100 watt, 220 volt and 1000 watt, 220 volt respectively. The
6. resistance of the heater is
a) Zero b) Greater than that of the fan

c) Less than that of the fan d) Equal to that of the fan

102 In the figure, current through the 3Q resistor is 0.8 ampere, then potential drop through 4 Q resistor is
7. 30

40
6Q

+ ] —
| || I
a) 9.6V b) 2.6V c) 48V d)1.2Vv
102 In a potentiometer experiment two cells of em.f.” s E; and E, are used in series and in conjunction and the
8. balancing length is found to be 58 cm of the wire. If the polarity of E, is reversed, then the balancing length

becomes 29 cm. The ratio % of the e.m.f. of the two cells is
2

ajl:1 b)2:1 c)3:1 d4:1
102 An energy source will supply a constant current into, the load, if its internal resistance is
9.
a) Equal to the resistance of the load
b) Very large as compared to the load resistance
c) Zero
d) Non-zero but less than the resistance of the load
103 The electric bulbs have tungsten filaments of same length. If one of then gives 60 watt and other 100 watt,
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103

103

103

103

103

103

103

103

103

104

then

a) 100 watt bulb has thicker filament

b) 60 watt bulb has thicker filament

c) Both filaments are of same thickness

d) It is possible to get different wattage unless the lengths are different
The value of current I in figure is

T 3A

1A > 2A

a) 4A b) 6A c) 3A d) 5A

A constant current i is passed through a resistor. Taking the temperature coefficient of resistance into
account, indicate which of the plots shown in figure best represents the rate of production of thermal
energy in the resistor

au
L -
.E;;;;;EEEE:é::::::,' " a
Temp
a)a b) b i X

A torch battery consists of two cells of 1.45 volt and an internal resistance 0.15 Q. If each cell sends
current through the filament of the lamps having resistance 1.5 ohm, the value of current will be

a) 16.11 amp b) 1.611 amp c) 0.1611 amp d) 2.6 amp
Thermoelectric constant of a thermocouple are a and 5. Thermoelectric power at inversion temperature is

a a
a) a b) —a ) E d—5

A galvanometer whose resistance is 1204 gives full scale deflection with a current of 0.005 A so that it can
read a maximum current of 10 A. A shunt resistance is added in parallel with it. The resistance of the
ammeter so formed is

a) 0.06 Q b) 0.006 Q c) 0.6 Q d)6Q

An electron revolves 6 X 10'°times/sec in circular loop. The current in the loop is

a) 0.96 mA b) 0.96 u A c) 2884 d) None of these
A galvanometer of resistance 25 2 measures 10~3A. shunt required to increase range upto 2A is

a) 125 Q b) 0.125 Q c) 0.125Q d) 1.25Q

The maximum current that can be measured by a galvanometer of resistance 40 is 10mA. It is converted
into a voltmeter that can read upto 50V. The resistance to be connected is series with the galvanometer (in
ohm) is

a) 2010 b) 4050 c) 5040 d) 4960

A student has 10 resistors of resistance 'r’. The minimum resistance made by him from given resistors is

r
) 100
n identical cells each of e.m. f. E and internal resistance r are connected in series. An external resistance R
is connected in series to this combination. The current through R is

nE nE E nkE
a)

b) c) d)
R +nr nR +r R +nr R+r

r r
a) 10r b)E d)g
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3.

104

104
5.

104

104

104

8.

104

105

0.

105

105

105

105

A thermoelectric refrigerator works on

a) Joule effect b) Seeback effect c) Peltier effect d) Thermonic emission

A wire of length 100 cm is connected to a cell of emf 2 V and negligible internal resistance. The resistance
of the wire is 3 (. The additional resistance required to produce a potential drop of 1 milli volt per cm is
a) 60 Q b) 47 Q c) 57 Q d)350Q

An electric bulb is rated 60W, 220V. The resistance of its filament is

a) 708 Q b) 870 Q c) 807 Q d) 780 Q
In a Ag voltameter 2.68 g of silver is deposited in 10 min. The heat developed in 20} resistor during the
same period will be

a) 192 kJ b) 192 ] c) 200 d) 132 kJ

A railway compartment is lit up by thirteen lamps each taking 2.1 A at 15 V. The heat generated per
second in each lamp will be

a) 4.35 cal b) 5.73 cal c) 7.5 cal d) 2.5 cal

If Ry and R, be the resistances of the filaments of 200 W and 100 W electric bulbs operation at 220 V, then
(2—:) is

a) 1 b) 2 c) 0.5 d) 4

In voltaic air cell if 5g zinc is consumed, how many ampere hours shall we get?

a) 2.05 b) 8.2 c) 4.1 d)5x%x5.38x 1073

A house, served by 220 V supply line, is protected by a 9 A fuse. The maximum number of 60 W bulbs in
parallel that can be turned on is

a) 11 b) 22 c) 33 d) 44

The temperature coefficient of resistance for a wire is 0.00125° C~1.At 300 K its resistance is 1 Q.The
temperature at which the resistance becomes 1.5 Q is?

a) 450 K b) 727 K c) 454K d) 900K

A 10 uF capacitor is charged to 500 V and then its plates are joined together through a resistance of 10 .
The heat produced in the resistance is

a) 500] b) 250] c) 125] d) 1.25]

The ratio of the amounts of heat developed in the four arms of a balanced Wheatstone bridge, when the
arms have resistance P = 100 ; Q = 10 O; R = 300 Q and S = 30 Q respectively is

a)3:30:1:10 b)30:3:10:1 c)30:10:1:3 d)30:1:3:10

If the resistivity of an alloy of p’ and that of constituent metals is p, then

a)p'>p b)p' <p
gp' =p d) There is no simple relation between p and p’
The electrochemical equivalent of a material in an electrolyte depends on

a) The nature of the material

b) The current though the electrolyte

c) The amount of charge passed through electrolyte

d) The amount of material present in electrolyte

A current passing through a copper voltmeter deposits 0.002 kg of copper on cathode plate in 100 min. If
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4. there are 102° copper atoms in one kg of copper, the electric charge delivered to cathode by Cu*” ions per
second will be
a) 0.53C b) 0.71C c) 1.06C d) 10.06 C

105 Resistance of a wire at 20°C is 200 and at 500°C is 60Q. At what temperature its resistance is 2507

a) 160°C b) 250°C c) 100°C d) 80°C
105 The equivalent resistance between points a and b of a network shown in the figure is given by

.b

) 3R b) SR ) 2R A 4R
47 3 3 5

105 If the potential difference across the internal resistance r; is equal to the emf E of the battery, then

n 2
a)R=r+n b)R=— OR=rn—-n dR=—
2 n
105 In an electric heater 4 amp current passes for 1 minute at potential difference of 250 volt, the power of
8. heater and energy consumed will be respectively
a) 1 kW, 60 kJ b) 0.5 kW,30 kJ c) 10 kW, 600 kJ d) None of these
105 In a metre bridge experiment, resistances are connected as shown in figure. The balancing length [; is
9. 55 c¢m. Now an unknown resistance x is connected in series with P and the new balancing length is found

to be 75 c¢cm. The value of x is

p=3Q
e
! Q7
y 1 (100-1y) c
“ (o}
E
54 20 48 11
a) — b)—Q c) —Q d)—Q
) 12Q ) 11 ) 11 )48

106 The plates of a charged condenser is connected to a voltmeter. If the plates are moved apart, the reading of
0. voltmeter will

a) Increase b) Decrease

c) Remain unchanged d) Information is insufficient
106 Three equal resistances, each of 10 () are connected as shown in figure. The maximum power consumed by
1. eachresistance is 20 W. What is maximum power that can be consumed by the combination?

10 Q

10Q
L —e

10 Q

a) 5w b) 15 W c) 30 W d) 60 W
106 Two resistance wires on joining in parallel the resultant resistance is g ohms. One of the wire breaks, the

effective resistance is 2 ohms. The resistance of the broken wire is
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106
5.

106

106

106

106

3 6
a) < ohm b) 2 ohm c) < ohm d) 3ohm

For the circuit shown in the figure the potential difference between 4 and Bwill be (in volt)
10

2V A 2V
NN
10 Eﬂj

a) 2 b) 1.5 c) 1.0 d) Zero
Shown in the figure adjacent is a meter-bridge set up with null deflection in the galvanometer. The value of
the unknown resistor R is

550

Wﬁ ’
Lo

-

R

a) 13.75Q b) 220 Q c) 110 Q d)55Q
The heat produced in 4 ) resistance is 10 cal. The heat produced in 10 Q resistance will be

4Q 6Q

100

a) 25 cal b) 14 cal c) 10 cal d) 20 cal

To liberate two litres of hydrogen at 222.4 atmosphere from acidulated water the quantity of electricity
that must pass through is

a) 44.8C b) 96500 C c) 193000 C d) 386000 C

In the circuit shown, the reading of ammeter when switch S is open and when switch S is closed
respectively are

20 ¢
30
20
| 20V
==l
a)3Aand4 A b)4Aand5A c)5A4Aand 64 d)6Aand 7 A

In the process of electrolysis, the current is carried out inside the electrolyte by

a) Electrons b) Atoms

c) Positive and negative ions d) All the above

The resistance of an ammeter is 3 () and its scale is graduated for a current upto 100A. After an additional
shunt has been connected to this ammeter it becomes possible to measure currents upto 750A by this
meter. The value of shunt resistance is
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107

108

108

a) 20Q b)2Q c) 0.2Q d) 2K Q
The relation between Faraday’s constant F, electron charge e and avogadro number N is

a)F=N/e b) F = Ne c) N = F? d)F =NZ%e

The resistance of a wire is 10Q. Its length is increased by 10% by stretching. The new resistance will now
be

a) 12Q b) 1.2Q c) 13Q d) 110

The length of a given cylindrical wire is increased by 100%. Due to the consequent decrease in diameter
the change in the resistance of the wire will be

a) 200 % b) 100 % c) 50 % d) 300 %

The power of heater is 750 W at 1000°C. What will be its power at 200°C ifa = 4 X 10~* per°C ?

a) 400 W b) 990 W c) 250 W d) 1500 W

Masses of the three wires of same material are in the ratio of 1: 2: 3 and their lengths in the ratio of 3: 2: 1.
Electrical resistance of these wires will be in the ratio of

a) 1:1:1 b) 1:2:3 c) 9:4:1 d) 27:6:1

A wire of diameter 0.02 metre contains 1028 free electrons per cubic metre. For an electrical current of
100 A4, the drift velocity of the free electrons in the wire is nearly

a) 1x107%m/s b)5x 107 1%m/s c) 2x107*m/s d)8 x103m/s

Two uniform wires A and B are of the same metal and have equal masses. The radius of wire A is twice
that of wire B. The total resistance of A and B when connected in parallel is

a) 4 Q when the resistance of wire A is 4.25 Q

b) 5 Q when the resistance of wire A is 4.25 Q

c) 4 Q when the resistance of wire B is 4.25 Q

d) 5 Q when the resistance of wire B is 4.25 Q

A piece of fuse wire melts when a current of 15 ampere flows through it. With this current, if it dissipates
22.5 W, the resistance of fuse wire will be

a) Zero b) 10 Q c)1Q d) 0.10 Q

A current of 2.0 ampere passes through a cell of e.m.f. 1.5 volt having internal resistance of 0.15 ohm. The
potential difference measured, in volt, across both the ends of the cell will be

a) 1.35 b) 1.50 c) 1.00 d) 1.20

To draw maximum current from a combination of cells, how should the cells be grouped?

a) Parallel b) Series

¢) Mixed grouped d) Depends upon the relative values of internal and
external resistances

Watt-hour meter measures

a) Electric energy b) Current c) Voltage d) Power
A 12 HP motor has to be operated 8 h/day. How much will it cost at the rate of 50 paise/kWh in 10 days?

a) Rs 347 b) Rs 358 c) Rs 375 d) Rs 397

In the following star circuit diagram (figure), the equivalent resistance between the points A and H will be
AR
r r 72°

b) 0.973 r c) 0.486 r d)0.243 r
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A voltmeter has resistance of 2000 ohm and it can measure upto 2V. If we want to increase its range to

10 V, then the required resistance in series will be

a) 2000 Q b) 4000 Q c) 6000 Q d) 8000 Q

The thermocouple among the following that can produce maximum thermo-emf for the same temperature
difference between the junction is

a) Fe-Cu b) Ag-Au c) Sb-Bi d) Cu-Pb

In the circuit shown, the current though 8 ohm is same before and after connecting E. The value of E is

a) 12V b)y6V c)4vV d)2v
Heat produced in a wire of resistance R due to current flowing at constant potential difference is
proportional to

1 1

In the circuit shown, the current through the 4 Q resistor is 1 amp when the points P and M are connected
to a d.c. voltage source. The potential difference between the points M and N is

0.5

a) 0.5V b)3.2V Q) 1.5V d)1.0v

The thermo emf of a thermo-couple is found to depend on temperature T (in degree Celsius) as E = 4T —
2
ZTR’ where T°C is the temperature of the hot junction. The neutral and inversion temperature of the

thermocouple are (in degree celsius)
a) 100,200 b) 200, 400 c) 300, 600 d) 400, 800
In the above question, the resistance between the square faces is

a) 3 x 10 °%0hm b)3 x 10~ 70hm c) 3x 10 %0hm d)3 x 107 30hm
In the Wheatstone’s network given, P=10 Q, Q@ = 200, R=15 (), S=30 Q, the current passing through the
battery (of negligible internal resistance) is

P s
I ﬁ/
Q R
ni
6V
a) 0.36A b) Zero c) 0.18A d) 0.72A

When a current is passed in a conductor, 3°C rise in temperature is observed. If the strength of current is
increased by two times, then rise in temperature will approximately be

a) 36°C b) 27°C c) 18°C d) 9°C

To get a maximum current through a resistance of 2.5}, one can use m rows of cells each row having n
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109

109
9.
110

110

110

110
3.

cells. The internal resistance of each cell is 0.5€). What are the values of m and n if the total number of cells
are 207

ajm=2,n=10 bpm=4,n=>5 cgm=5n=4%4 dn=2m=10

If an ammeter is joined in parallel through a circuit, it can be damaged due to excess

a) Resistance b) Current c) Voltage d) None of these
In the circuit shown, A and V are ideal ammeter and voltmeter respectively. Reading of the voltmeter will
be

1Q 1Q

a)2v b)1V c) 05V d) Zero

Two identical batteries each of emf 2 V and internal resistance 1 () are available to produce heat in an
external resistance by passing current through it. The maximum Joulean power that can be developed
across the resistance using these batteries it.

a) 2W b)3.2W c) 1.28W d)8/9W

When the temperature difference between hot and cold junctions of a thermo-couple is 100 K an emf of 1
V is generated. Assume the cold junction is heated by 20 K, the percentage change in thermo emf is

a) 20% b) 30% c) 40% d) 25%

There are n similar conductors each of resistance R. The resultant resistance comes out to be x when
connected in parallel. If they are connected in series, the resistance comes out to be

a) x/n? b) n?x c) x/n d) nx

The total current supplied to the circuit by the battery as shown figure is

a) 1A b) 6A c) 4A d) 2A

A galvanometer has a resistance of 25 ohm and a maximum of 0.01 A current can be passed through it. In
order to change it into an ammeter of range 10 A, the shunt resistance required is

a) 5/999 ohm b) 10/999 ohm c) 20/999 ohm d) 25/999 ohm

In cosmic rays 0.15 protons cm™?sec™! are entering the earth’s atmosphere. If the radius of the earth is
6400 km, the current received by the earth in the form of cosmic rays is nearly.

a) 0.12A b)1.2A c)12A d)120A

The current i and voltage V graphs for a given metallic wire at two different temperatures T;and T, are
shown in the figure. It is concluded that

i T,

sec

T
V
a) T1 > TZ b) Tl < TZ C) Tl = TZ d) T]_ = 2T1
In aregion 101° a —particales and 101° protons move to the left, while 101° electrons move to the right
per second. The currentis

a) 3.2 A towards left b) 3.2 A towards right c) 6.4 A towards left d) 6.4 A towards right
An electric heater rated 220 V and 550 W is connected to AC mains. The current drawn by it is

a) 0.8 A b) 2.5 A c) 0.4 A d)1.25A
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A galvanometer has 30 divisions and a sensitivity 16 uA/div. It can be converted into a voltmeter to read
3V by connecting

a) Resistance nearly 6 k Q in series b) 6k () in parallel

c) 500 Qin series d) It cannot be converted

Three resistors are connected to form the sides of a triangle ABC, the resistance of the sides AB, BC and
CA are 40 ohm, 60 ohm and 100 ohm respectively. The effective resistance between the points 4 and B in
ohm will be

a) 32 b) 64 c) 50 d) 200

A potentiometer wire of length 1m and resistance 10 (1 is connected in series with a cell of emf 2V with
internal resistance 1 () and a resistance box including a resistance R. If potential difference between the
ends of the wire is 1 mV, the value of R is

a) 20000 Q b) 19989 O c) 10000 Q d) 9989 O

An external resistance R is connected to a battery of e. m. f. V and internal resistance r. The joule heat
produced in resistor R is maximum when R is equal to

a)r b) % c) 2r d) Infinitely large

Two bulbs of 500 W and 200 W are manufactured to operate on 220 V line. The ratio of heat produced in

500 W and 200 W, in two cases, when firstly they are connected in parallel and secondly in series will be
52 55 25 2 2

a)E:g b)z:z C)g:z d)gg

The current in a simple series circuit is 5.0.A. when an additional resistance of 2.0 Q is inserted, the

current drops to 4.0 A. the original resistance of the circuit in ohm was

a) 1.25 b) 8 c) 10 d) 20

When connected across the terminals of a cell, a voltmeter measures 5V and a connected ammeter

measures 10 A of current. A resistance of 2 ohm is connected across the terminals of the cell. The current

flowing through this resistance will be

a) 254 b)2.04 c)5.04 d)7.5A4

In a potentiometer experiment for measuring the emf of a cell, the null point is at 480 cm when we have a

400 Q resistor in series with the cell and galvanometer. If the series resistances is reduced to half, the null

point will be at

a) 120 cm b) 240 cm c) 480 cm d) 600 cm

An aluminium (Al) rod with area of cross-section 4 x 10~®m? has a current of 5 A flowing through it. Find

the drift velocity of electron in the rod. Density of Al= 2.7 x 103 kgm ™3 and atomic wt.=27u. Assume that

each Al atom provides one electron.

a) 8.6 x10™*ms™?! b) 1.3 x 10™*ms™?! c) 2.8 x 107?ms™?! d)3.8x 10 3ms™?!
Seven resistance are connected as shown in the figure. The equivalent resistance between A4 and B is
100
A 100 30 B
AW WW
50 80 60 6Q
a)3Q b) 4 Q c) 45Q d)5Q

In a conductor if 3000 coulomb of charge enters and 3000 coulomb of charge exits in time 10 minutes,
then the current is

a) 5 ampere b) 10 ampere c) 2.5 ampere d) Zero

There are 8 equal resistance R. Two are connected in parallel, such four groups are connected in series, the
total resistance of the system will be

a)R/2 b) 2R c) 4R d)8R

Fifty electric bulbs, all identical, are connected in series across the mains of a 220 V supply. After one bulb
is fused, the remaining 49 bulbs connected in series across the same mains. The illumination will be

a) More with 50 bulbs than with 48 bulbs b) More with 49 bulbs than with 50 bulbs
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4 In the ratio (50)2: (49)? in the first and second
case respectively

111 If V45 = 4V in the given figure, then resistance X will be

c) Equal in both cases

7. 10Q 5V
AW |
A B
2 X
L
a)5Q b) 10 Q c)15Q d) 20 Q

111 A current i passes through a wire of length [, radius of cross-section r and resistivity p. The rate of heat
8. generation is
i’lp o lp 2 2 .
a) P b) ;2 (_) ¢) i2lp/r d)il p/r
r? r?
111 Two wires that are made up of two different materials whose specific resistance are in the ratio 2 : 3,
9. length 3:4 and area 4 : 5. The ratio of their resistances is
a)6:5 b)6:8 c)5:8 d)1:2
112 Two electric bulbs (60W and 100W respectively) are connected in series. The current passing through
0. themis
a) More in 100W bulb b) More in 60W bulb c) Same in both d) None of these
112 Twelve wires of equal resistance R are connected to form a cube. The effective resistance between two
1. opposite diagonal ends will be
a) (5/6)R b) (6/5)R c) 3R d) 12R
112 E.C.E.of Cuand Ag are 7 x 107 ® and 1.2 x 107°. A certain current deposits 14 gm of Cu. Amount of Ag
2. deposited is
a) .2 gm b) 1.6 gm c) 24 gm d) 1.8 gm
112 A current of 2A flows in an electric circuit as shown in figure. The potential difference(Vz — Vs), in volts(
3. Vi — Vs are potentials at R and S respectively) is

a) -4 b) +2 c) +4 d)-2
112 Two wires of the same dimensions but resistivities p; and p,are connected in series. The equivalent
4. resistivity of the combination is

pitp
a) = > : b) p1 + p2 ¢) 2(p1 + p2) d) \/p1p2

112 If resistance of voltmeter is 100000 and resistance of galvanometer is 2(), then find R when voltmeter
5.  reads 12V and galvanometer reads 0.1A.

— @
W

a) 118Q b) 1200 c) 1240 d) 114Q
112 A25W,220V bulb and a 100 W, 220 V bulb are connected in parallel across a 440 V line

a) Only 100 watt bulb will fuse b) Only 25 watt bulb will fuse
c) Both bulbs will fuse d) None of the bulbs will fuse
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112 A battery is made by connecting 6 cells each having capacity 5 Ah at 1.5V. The battery will have capacity
7. equalto
a) 20 Ahat9Vv b) 30 Ahat1.5V c) 5Ahat9V d)5Ahat1.5V
112 If a wire of resistance 20() is covered with ice and a voltage of 210 V is applied across the wire, then the
8. rate of melting of ice is
a) 0.85g/s b) 1.92g/s c) 6.56g/s d) All of these
112 A voltmeter of resistance 1000Q gives full scale deflection when a current of 100 mA flows through it. The
9. shunt resistance required across it to enable it to be used as an ammeter reading 1 A at full scale deflection
is
a) 100000 b) 90000 c) 2220 d) 111Q
113 A certain wire has a resistance R. The resistance of another wire identical with the first except having
0. twice its diameter is

a) 2R b) 0.25 R c) 4R d)0.5R
113 As the temperature of hot junction increases, the thermo e.m.f
1.

a) Always increases b) Always decreases

¢) May increases or de decreases d) Always remains constant

113 A uniform wire of 16 Q) is made into the form of square. Two opposite corners of the square are connected
2. by awire of resistance 16Q. The effective resistance between the other two opposite corners is

a) 320 b) 20Q c) 8Q d) 4Q
113 A 100 W bulb By, and two 60-W bulbs B, and B3, are connected to a 250 V source, as shown in the figure.
3. Now W;, W, and W5 are the output powers of the bulbs B;, B, and B3, respectively. Then

B @ @Bz
QBs

250V
a)W1>W2:W3 b)W1>W2>W3 C)W1<W2:W3 d)W1<W2<W3
113 What is the equivalent resistance of the circuit
4. wia 20
e ile
40
AW
®
a) 60 b) 7 Q c) 8Q d)oQ

113 An immersion heater is rated 836 watt. It should heat 1 litre of water from 10°C to 40°C in about

a) 200 sec b) 150 sec c) 836 sec d) 418 sec
113 Aresistance of 2 () is connected across one gap of a meter-bridge(the length of the wire is 100cm) and an
6. unknown resistance, greater than 2 () is connected across the other gap. When these resistances are
interchanged, the unknown resistance is
a)3Q b)2Q c) 4Q d) 6Q
113 A wire of resistance 12 ohms per meter is bent to form a complete circle of radius 10 cm. The resistance
7. between its two diametrically opposite points A and B as shown in the figure, is

A B

a) 0.6 Q) b)3Q c)6m d)6Q
113 Metals have

Page | 117



a) Zero resistivity b) High resistivity c) Low resistivity d) Infinite resistivity
113 A galvanometer acting as a voltmeter should have
0.

a) Low resistance in series with its coil b) Low resistance in parallel with its coil

c) High resistance in series in series with its coil d) High resistance in parallel with its coil

114 The electromotive force of a primary cell is 2 volt. When it is short-circuited it gives a current of 4 ampere.
0. Itsinternal resistance in ohm is

a) 0.5 b) 5.0 c) 2.0 d) 8.0
114 In the circuit given herBe, the points 4, Fand Care 70V, zero, 10 V respectively. Then

20Q

ae——ANN

100 p %
30Q \.

C

a) The point Dwill be at a potential of 60V

b) The point Dwill be at a potential of 20V

¢) Currents in the path 40, DBand DCare in the ratio of 1:2:3

d) Currents in the path 4D, DBand DCare in the ratioof3:2: 1
114 A 500 W heating unit is designed to operate from a 115 volt line. If the line voltage drops to 110 volt, the
2. percentage drop in heat output will be

a) 10.20% b) 8.1% c) 8.6% d) 7.6%

114 Resistors P and Q are connected in the gaps of the meter bridge. The balancing point is obtained %m from

the zero end. If a 6 Q resistance is connected in series with P the balance point shifts to g m from the same

end. P and Q are
a) 4,2 b) 2,4
c) Both (a) and (b) d) Neither (a) nor (b)
114 4 cells each of emf 2 IV and internal resistance of 1Q are connected in parallel to a load resistor of 2. Then
4. the current through the load resistor is
a)24 b)1.54 c)1A4 d) 0.888 4
114 A potential divider is used to give outputs of 4 V and 8 V from a 12 V source. Which combination of
5. resistances, (Ry: Ry: R3) gives the correct voltages?

+12V
+8V
+4V
0 Volt
o 0
a)2:1:2 b)y1:1:1 c)2:2:1 d)1:1:2

114 Two identical heaters of 220V, 1000 W are placed in parallel with each other across 220V line, then the
6. combined power is

a) 1000 W b) 2000 W c) 500 w d) 4000 W
114 Length of a hollow tube is 5m, it’s outer diameter is 10 cm and thickness of it's wall is 5 mm. If resistivity
7.  of the material of the tube is 1.7 X 1078Q X m then resistance of tube will be

a) 5.6 X 107°Q b) 2 x 107°Q €) 4x1075Q d) None of these
114 The mass of ions deposited during a given interval of time in the process of electrolysis depends on
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114
9.

115
0.

115

115
2.

115

115
4.

115

115
6.

115
7.

a) The current b) The resistance c) The temperature d) The electric power
A current of 0.01mA passes through the potentiometer wire of a resistivity of

10° Q-cm and area of cross-section 10"2cm?. The potential gradient is

a) 10°Vm™1 b) 1011Vm™1! c) 101%Ym™? d) 108vm™1

A galvanometer of resistance 25 giving full scale deflection for a current of 10 milliampere, is to be
changed into a voltmeter of range 100 V by connecting a resistance of 'R’ in series with galvanometer. The
value of resistance R in Q is

a) 10000 b) 10025 c) 975 d) 9975

n conducting wires of same dimensions but having resistivites 1,2,3....nare connected in series. The
equivalent resistivity of the combinations is

a)n(n+1) n+1 n+2 2n

b) c) d)
Arrange the order of power dissipated in the given circuits, if the same current is passing through all the

2 2 2n n+1
circuits. The resistance of each resistor is .
i AAvaY
P1 /\/\/\/ B
AN

Py ——AAAN—AA—AAA— B

m >

AWV
a)P,>P,>P,>P, b)P,>Ps > P, > P
C)P4>P3>P2>P1 d)P1=P2=P3=P4_

Three electric bulbs of rating 60W each are joined in series and then connected to electric mains. The
power consumed by these three bulbs will be

20
a) 180 W b) 60 W c)20W d)?W
A 3V battery with negligible internal resistance is connected in a circuit as shown in the figure. The

current / in the circuit will be

3V1—

3Q
a) 1A b) 1.5A c) 2A d) % 4
Two conductors of the same material have their diameters in the ratio 1 : 2 and their lengths in the ratio 2
: 1. If the temperature difference between their ends is the same, then the ratio of amounts of heat
conducted per second through them will be
a)4:1 b)1:4 c)8:1 d)1:8
An electric kettle boils some water in 16 min. Due to some defect, it becomes necessary to remove 10%
turns of heating coil of the kettle. Now, how much time will it take to boil the same of water?
a) 17.7 min b) 14.4 min c) 20.9 min d) 13.7 min
A rod of a certain metal is 1.0 m long and 0.6 cm in diameter. Its resistance is 3.0 X 1073Q. Another disc
made of the same metal is 2.0 cm in diameter and 1.0 mm thick. What is the resistance between the round
faces of the disc?
a) 1.35 x 10780 b) 2.70 X 10770 c) 4.05 x 107°Q d)8.10 x 107°Q
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115 The equivalent resistance between the points 4 and Bwill be (each resistance is
8. 150Q)

150
D ——A\W c
/
150 i
150 150 250
150
A B
150
a) 30 O b) 8Q ) 10 Q d) 40 Q

115 An ammeter, suspected to give inaccurate reading, is connected in series with a silver voltameter. The
9. ammeter indicates 0.54 A. A steady current passed for one hour deposits 2.0124 g of silver. If the E.C.E. of
silver is 1.118 x 1073g/C~1, then the error in ammeter reading is
a) +0.044 b) +0.02 4 c) —0.034 d)—0.014
116 The cell has an emf of 2V and the internal resistance of 3.9 Q, the voltage across the cell will be
0.
a) 195V b) 1.5V c) 2V d) 1.8V
116 Two bulbs of 100 W and 200 W working at 220 V are joined in series with 220 V supply. Total power
1. consumed will be
a) 65w b) 33 W c) 300 W d) 100 W
116 A current of 1 mA is flowing through a copper wire. How many electrons will pass a given point in one
2. second
[e = 1.6 X 107 °Coulomb]
a) 6.25 x 101° b) 6.25 x 10*° c) 6.25 x 103! d) 6.25 x 108
116 A wire of resistance R is elongated n — fold to make a new uniform wire. The resistance of new wire
3.
a) nR b) n?R c) 2nR d) 2n%R
116 Three unequal resistors in parallel are equivalent to a resistance 1 Q. If two of them are in the ratio 1:2 and
4. if no resistance value is fractional, the largest of the three resistance in ohm is
a) 4 b) 6 c) 8 d) 12
116 An electric kettle has two heating coils. When one coil is used, water in the kettle boils in 5 minutes, while
5.  when second coil is used, same water boils in 10 minutes. If the two coils, connected in parallel are used
simultaneously, the same water will boil in time
a) 3min 20 sec b) 5 min c) 7min 30 sec d) 2min 30 sec
116 An electric kettle takes 4 A current at 220 V. How much time will it take to boil 1 kg of water from room
6. temperature 20°C? The temperature of boiling water is 100°C
a) 0.63 minutes b) 6.3 minutes c) 12.6 minutes d) 12.8 minutes
116 The three resistances of equal value are arranged in the different combinations shown below. Arrange
7. them in increasing order of power dissipation
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116

116

117

117

117
2.

117

117

117
5.

117

Lt
L

a)llI<lI<IV<I b)I<II<IV<I oIVl dI<l<I<IV
When a metal conductor connected to the left gap of a meter bridge is heated, the balancing point

a) Shifts towards right b) Shifts towards left

¢) Remains unchanged d) Remains at zero

The electro chemical equivalent of metal is 3.3 X 10~ ’kgC ™. The mass of the metal liberated at the
cathode when a 3 A current is passed for 2 s, will be

a) 19.8 x 1077 kg b)9.9 x 1077 kg c) 6.6 x 1077 kg d)1.1 x 1077 kg
The resistance of a wire of iron is 10 ohm and temp. coefficient of resistance is 5 X 1073 /°C. At 20°C it
carries 30 milliampere of current. Keeping constant potential difference between its ends, the
temperature of the wire is raised to 120°C. The current in milliampere that flows in the wire is

a) 20 b) 15 c) 10 d) 40

One kilowatt hour is equal to

a) 36 x 10° joules b) 36 x 102 joules c) 102 joules d) 10° joules

A battery of 6 volts is connected to the terminals of a three metre long wire of uniform thickness and
resistance of the order of 100Q. The difference of potential between two points separated by 50 cm on the
wire will be

a)1vVv b) 1.5V c)2V d)3V

Two resistances of 400 Q2 and 800 () are connected in series with 6 volt battery of negligible internal
resistance. A voltmeter of resistance 10,000 £ is used to measure the potential difference across 400 Q.
The error in the measurement of potential difference in volt approximately is

a) 0.01 b) 0.02 c) 0.03 d) 0.05

If potential V = 100 £ 0.5 Volt and current I = 10 + 0.2 amp are given to us, then what will be the value
of resistance

a) 10 £ 0.7 ohm b) 5+ 2 ohm c) 0.1+ 0.20hm d) None of these

An electric bulb rated for 500 W at 100V is used in a circuit having a 200 V supply. The resistance R that
must be put in series with the bulb, so that the bulb drawn 500 W is

a) 18Q b) 20Q c) 40Q d) 700Q

In the diagram shown, the reading of voltmeter is 20 V and that of ammeter is 4 A. The value of R should
be (Consider given ammeter and voltmeter are not ideal)

@
20v
—~ R
(a) AW
4A
a) Equalto 5 Q b) Greater than 5 ()
¢) Less than 5 0 Greater or less than 5 (2 depending on the material
of R
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117 A current of 2 A flows in a system of conductors as shown. The potential difference (V, — V) will be

7. A
20 30
2A
D Cc
30 20
B

a) +2V b) +1V c) -1V d) -2V
117 A bulb has specification of one kilowatt and 250 volts, the resistance of bulb is
8.

a) 125 Q b) 62.5 Q c) 0.25Q d) 625 Q
117 The direction of current in an iron-copper thermocouple is
9.

a) From copper to iron at the hot junction b) From iron to copper at the hot junction

¢) From copper to iron at cold junction d) No current will flow
118 What is the total resistance of the circuit?
0. 2Q

A"
4V 20
S
AN~ 2Q
| 10 MV
40

a)6Q b) 7 Q c) 8Q d)9 Q

118 In the circuit shown, the point ‘B’ is earthed. The potential at the point ‘A’ is
1. 50 70 B

-]|||—

A MWW MWW
10Q
50V Cc

D
a) 14V b) 24V c) 26V d)50V
118 Ifin the circuit, power dissipation is 150 W, then R is
2. R
ANV
20
VWY
1
"isv
a)20Q b) 6 Q )50 d)4Q

118 In the circuit shown below, the cell has an e.m.f. of 10 V and internal resistance of 1 ohm. The other

3. resistances are shown in the figure. The potential difference V, — V3 is
E=10V |
=10 1

a)ev b) 4V c)2V d) -2V
118 A Daniel cell is balanced on 125cm length of a potentiometer wire. Now the cell is short-circuited by a
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4. resistance 2 ohm and the balance is obtained at 100 cm. The internal resistance of the Daniel cell is
a) 0.5 ohm b) 1.5 ohm c) 1.25 ohm d) 4/5 ohm
118 Charge Q is divided into two parts which are then kept some distance apart. The force between them will
5.  be maximum if the two parts are having the charge
a) Q/2 each b) Q/4 and 3Q/4
c) Q/3 and 2Q/3 d) e and (Q — e),where e =electronic charge
118 When 1 g hydrogen (ECE = 1.044x 10~8 kg C™1) forms water, 34 kcal heat is liberated. The minimum
6. voltage required to decompose water is
a) 0.75V b)3V c) 15V d) 45V
118 E denotes electric field in a uniform conductor, I corresponding current through it, v, drift velocity of
7. electrons and P denotes thermal power produced in the conductor, then which of the following graph is
incorrect

a) I b)PI c)Pl d)PI
E E Vd i

118 The two ends of a uniform conductor are joined to a cell of e.m.f. E and some internal resistance. Starting

8. from the midpoint P of the conductor, we move in the direction of current and return to P. The potential I/
at every point on the path is plotted against the distance covered (x). Which of the following graphs best
represents the resulting curve

118 Three wires of copper, iron and nickel are joined to form three junctions as shown in Fig. When the

9. temperature of junction 1 is kept 50°C with the other two junctions at 0°C, the sensitive galvanometer
gives a deflection of 14 divisions. When the temperature of junction 3 is kept 50°C, with the other two
junctions at 0°C, the galvanometer gives a deflection of 11 divisions. Then the deflection given by the
galvanometer, when temperature of the junction 2 is kept at 50°C, with the other two junctions at 0°C, will
be

G
Cu Cu
m Ni
1 2 3
a) 3div b) 11 div c) 14 div d) 25 div

119 Six resistors, each of value 3 () are connected as shown in the figure. A cell of emf 3V is connected across
0. AB. The effective resistance across AB and the current through the arm AB will be

30 D 30
39%
c 30 F 3Q b
A 10 B
a) 0.60,1A b)1.50,2A ¢) 0.60,2 A d)150,1A

119 In Seebeck series Sb appears before Bi.In a Sb — Bi thermocouple current flows from
1.
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119

119

119

119

119

119

119

8.

119

120

0.

120
1.

120
2.

120

a) Sb to Bi at the hot junction b) Sb to Bi at the cold junction
c) Bito Sb at the cold junction d) None of the above
What is the ratio of heat generated in R and 2R

YR

a)2:1 b)1:2 c)4:1 d)1:4
Which of the following statement is correct

a) Electric field is zero on the surface of current carrying wire
b) Electric field is non-zero on the axis of hollow current carrying wire
Surface integral of magnetic field for any closed surface is equal to g times of total algebraic sum of

c
) current which are crossing through the closed surface
d) None
In the arrangement of resistance shown below, the effective resistance between points A and B is
50 100 150
p AW
A 100 100 B
Q AW
100 200 300
a) 20 O b) 30 O c) 90 Q d) 110 Q

If 10 A deposits 10.8 g of silver in 25 min, how much copper would deposit when 9 A current flows for 20
min.?

a)38lg b)6.35g c)101g d)12.7g

The relation between Faraday constant (F), chemical equivalent (E) and electrochemical equivalent (Z) is

Z E E
F=EZ b)F =— == dF =—
a) )F - o F Z )F 77

Two resistances are joined in parallel whose resistance is 3/5f). One of the resistance wire is broken and
the effective resistance become 3Q.The resistance in ohm of the wire that got broken was

a) 4/3 b) 2 c) 6/5 d) 3/4

A moving coil galvanometer has a resistance of 100 and full scale deflection of 0.01A. It can be converted
into voltmeter of 10V full scale by connecting into resistance of

a) 9.90Q is series b) 10Q in series c) 990Q in series d) 0.10Q in series

If a high power heater is connected to electric mains, then the bulbs in the house become dim, because
thereis a

a) Current drop b) Potential drop c) No current drop d) No potential drop

A 10 m long wire of 20Q resistance is connected with a battery of 3 volt em.f. (negligible internal
resistance) and a 10 (1 resistance is joined to it is series. Potential gradient along wire in volt per meter is
a) 0.02 b) 0.3 c) 0.2 d) 1.3

A certain charge liberates 0.8 gm of 0,. The same charge will liberate how many gm of silver

a) 108 gm b) 10.8 gm c) 0.8 gm d) %gm

A student measures the terminal potential difference (V') of a cell (of emf E and internal resistance r) as a
function of the current (I) flowing through it. The slope, and intercept, of the graph between V and I, then,
respectively, equal

a) Eand -r b) —rand E c)rand-E d)—E andr

The charge on the capacitor of capacitance € shown in the figure below will be
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120

120

120

120

120

120

121

121

121

R>

v

Ry

CER, CER, CER,

Ry +71 C)R2+r d)R1+r

A meter bridge is used to determine the resistance of an unknown wire by measuring the balance point
length [. If the wire is replaced by another wire of same material but with double the length and half the
thickness, the balancing point is expected to be

1 1
— — 1
a) o b) - c) 8l d) 161

a) CE b)

The equivalent resistance between the terminals 4 and B in the following circuit is

50 100 50

A.inW\/TW7. B
0q 100
50 10 Q 50
ct YW AMA——V\—e

a) 10 Q b) 20 Q c)5Q d) 30 Q

A block has dimensions 1 cm, 2 ¢m, 3 cm. Ratio of the maximum resistance to minimum resistance
between any point of opposite faces of this block is

a)9:1 b)1:9 c)18:1 d)1:6

Two rods of same material and length have their electric resistances in ratio 1 : 2. When both rods are
dipped in water, the correct statement will be

a) A has more loss of weight b) B has more loss of weight

c) Both have same loss of weight d) Loss of weight will be in the ratio 1: 2

Three resistances each of 1 ohmm, are joined in parallel. Three such combinations are put in series, then the
resultant resistance will be

1
a) 9 ohm b) 3 0hm c) 1ohm d) §ohm

As the temperature of hot junction of a thermo-couple is increased (while cold junction is at constant
temperature), the thermo e.m.f

a) Increases uniformly at constant rate

b) Increases slowly in the beginning and more rapidly at higher temperatures

¢) Increases more rapidly in the beginning but less rapidly at higher temperatures

d) Is minimum at neutral temperature

Pick out the wrong statement

a) In a simple battery circuit, the point of lowest potential is the negative terminal of the battery

b) The resistance of an incandescent lamp is greater when the lamp is switched off

c) An ordinary 100 W lamp has less resistance than a 60 W lamp

d) At constant voltage, the heat developed in a uniform wire varies inversely as the length of the wire used
A moving coil galvanometer is converted into an ammeter reading upto 0.03 A by connecting a shunt of
resistance 4r across it and into an ammeter reading upto 0.06 A when a shunt of resistance r is connected
across it. What is the maximum current which can be sent through this galvanometer if no shunt is used

a) 0.014 b) 0.02 A c) 0.034 d) 0.04 A

In a Wheatstone’s bridge all the four arms have equal resistance R. If the resistance of the galvanometer
arm is also R, the equivalent resistance of the combination as seen by the battery is
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121

121

121

121

121

122

a) R/2 b) R c)2R d)R/4
A torch bulb rated at 4.5 W, 1.5 V is connected as shown in figure. The emf of the cell needed to make the

bulb glow at full intensity if
45W

@15V

1Q
VWWWWW-

E
P

a) 45V b) 1.5V c) 267V d)13.5V
A 60 watt bulb operates on 220V supply. The current flowing through the bulb is

a) 11/3 amp b) 3/11 amp c) 3amp d) 6 amp
A battery of emf E produces currents /; and I, when connected to external resistances R; and R,
respectively. The internal resistance of the battery is

LR, — LRy b LRy, + LR LRy + LR, d LR, — LR,
L —1, - A L -1,
The potential difference between A and B in the following figure is
60 4v
A—>"NWW— PWW— FWW—>—B

a) 24V b) 14V c) 32V d) 48V
The value of i; in the circuit diagram will be

‘\
‘\
8V B

vi

2Q

1 3

In the circuit shown here, E; = E; = E; = 2V and R; = R, = 4 ohm. The current flowing between points A

and B through battery E, is
E1| 1
I I

Ex
A 1|

Es
i
1F

.
n

a) Zero b) 2 amp from Ato B c) 2amp from B to A d) None of the above
A battery of emf 10 V and internal resistance 3( is connected to a resistor as shown in the figure. If the
current in the circuit is 0.5 4, then the resistance of the resistor will be

—®

R
AWV

a) 19Q b) 17 Q c) 10 Q d)12 Q
The equivalent resistance between A and B in the given circuit is
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A B
30
a) 3Q b) 6Q c) 12Q d) 1.5Q
122 The material of fuse wire should have

a) A high specific resistance and high melting point
b) A low specific resistance and low melting point
c) A high specific resistance and low melting point
d) A low specific resistance and a high melting point
122 Resistance of a voltameter is 2(), it is connected in series to a battery of 10 VV through a resistance of 3Q. In
2. acertain time mass deposited on cathode is 1g. Now the voltameter and the 3() resistance are connected
in parallel with the battery. Increase in the deposited mass on cathode in the same time will be
a) 0 b)1.5¢g c)25g d)2g
122 The length of a wire of a potentiometer is 100cm, and the emf of its stand and cell is £volt. It is employed
3. tomeasure the emf of a battery whose internal resistance is 0.5(. If the balance point is obtained at [ =
30cm from the positive end, the emf of the battery is

30F 30F
0 b)
% 1005 ) T00 - 05
30(E — 0.5i
M, Where i is the current in the 30E
c) 100 d) 100

potentiometer wire.
122 Resistance of tungsten wire at 150°C is 133(). Its resistance temperature coefficient is 0.0045/°C. The
4. resistance of this wire at 500°C will be
a) 180Q b) 225Q c) 2580 d) 317Q
122 Resistors of resistance 200 and 301 are joined in series with a battery of emf 3V. It is desired to measure
5. current and voltage across the 20Q resistor with the help of an ammeter and voltmeter. Identify the
correct arrangement of ammeter (A) and voltmeter (V') out of four possible arrangements shown in figure.
Given below

7 —
a) 200 30 QW b) Q 3OQW
+| - +| -

3V 3V
GD]
AR
ANNANN— 200 309
200 300
c) d) | 4, -
£ 3V
3V

122 Which arrangement of four identical resistance should be used to draw maximum energy from a cell of
6. voltageV
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A capacitor is connected to a cell of emf E having some internal resistane r. The potential difference across
the

a) Cellis< E b) Cellis E c) Capacitoris > E d) Capacitoris < E

A wire of resistance 5.5 ohm is drawn out uniformly so that its length is increased twice. Then its new
resistance is

a) 44Q b) 42Q c) 40Q d) 220

Silver and copper voltameters are connected in parallel with a battery of emf 12 V. In 30 min 1 g of silver
and 1.8 g of copper are liberated. The energy supplied by the battery is

a) 720] b) 2.41] c) 24.12] d) 4.34 x 10*]

Two bulbs of 250 V and 100 W are first connected in series and then in parallel with a supply of 250 V.

Total power in each of the case will be respectively

a) 100 W,50 W b) 50 W, 100 W c) 200w, 150 W d)50W, 200 W

An ammeter gives full scale deflection when a current of 2A flows through it. The resistance of ammeter is
12 Q. If the same ammeter is to be used for measuring a maximum current of 54, then ammeter must be
connected with a resistance of

a) 18 Qin parallel b) 8 Qin parallel c) 18 Qin series d) 8 Q in series

A conductor with rectangular cross-section has dimensions (a X 2a X 4a) as shown in figure. Resistance

across AB is Ry, across CD is R, and across EF is R;.Then
i

F
A——-a 2a 43 ==t—8
e b
a)R1:R2:R3 b)R1>R2>R3 C)R2>R3>R1 d)R1>R3>R2

The current flowing in a coil of resistance 90 Q is to be reduced by 90%. What value of resistance should
be connected in parallel with it

a)9Q b) 90 Q c) 1000 Q d) 10 Q

In the absence of applied potential, the electric current flowing through a metallic wire is zero because

a) The electrons remain stationary
b) The electrons are drifted in random direction with a speed of the order of 1072 cm s~
¢) The electrons move in random direction with a speed of the order close to that of velocity of light
d) Electrons and ions move in opposite direction
The resistors P, Q and R in the circuit have equal resistance. The battery, of negligible internal resistance,
supplies a total power of 12 W. What is the power dissipated by heating in resistor R?

P

1

a)2w b) 4 W c)3wW d 6w

The temperature coefficient of resistance of a wire is 0.00125 K~1. At 300K, its resistance is 1Q. The
resistance of the wire will be 2Q) at

a) 1154 K b) 1100 K c) 1400 K d) 1127 K

The resistance of a heater coil is 110 ohm. A resistance R is connected in parallel with it and the
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7. combination is joined in series with a resistance of 11 ohm to a 220 volt main line. The heater operates
with a power of 110 watt. The value of R in ohm is
a) 12.22 b) 24.42
c) Negative d) That the given values are not correct

123 The resistance of a wire at room temperature 36°C is found to be 10Q2. Now to increase the resistance by

8. 10%, the temperature of the wire must be [The temperature coefficient of resistance of the material of the
wire is 0.002 per °C]
a) 36°C b) 83°C c) 63°C d) 33°C

123 A current of 2 A passing through conductor produces 80 J of heat in 10 seconds. The resistance of the

9. conductor is

a) 0.5Q b) 2 Q c)4Q d) 20 Q
124 What is immaterial for an electric fuse?
0.

a) Its specific resistance b) Its length

c) Its radius d) Current flowing through it

124 A primary cell has an e.m. f. of 1.5 volt, when short-circuited it gives a current of 3 ampere. The internal
1. resistance of the cell is

a) 4.5 o0hm b) 2 ohm c) 0.50hm d) 1/4.5 ohm
124 The heating coils rated at 220 volt and producing 50 cal/sec heat are available with the resistance
2. 550,110 Q,220 Q and 440 Q. The heater of maximum power will be of

a) 440 Q b) 220 Q c) 110 Q d) 55 Q
124 Which of the following graphs shows the variation of thermoelectric power with temperature difference
3.  between hot and cold junction in thermocouples

‘ N\ D ‘; ‘E)

124 Five equal resistors when connected in series dissipated 5 W power. If they are connected in parallel, the
4. power dissipated will be

a) 25w b) 50 W c) 100 W d)125W
124 On passing 96500 coulomb of charge through a solution CuS0, the amount of copper liberated is

a) 64 gm b) 32 gm c) 32 kg d) 64 kg
124 In a neon discharge tube 2.9 X 108 Ne* ions move to the right each second while 1.2 X 108 electrons

6. move to the left per second. Electron charge is 1.6 X 10719C. The current in the discharge tube
a) 1 A towards right b) 0.66 A towards right ¢) 0.66 A towards left d) Zero

124 For a metallic wire, the ratio % (V =applied potential difference and i=current flowing ) is

a) Independent of temperature
b) Increases as the temperature rises
c) Decreases as the temperature rises
d) Increases or decreases as temperature rises depending upon the metal
124 The resistance of the series combination of two resistance is S. When they are joined in parallel, the total
8. resistanceis P.If S = nP, then the minimum possible value of n is
a) 4 b) 3 c) 2 d)1
124 In a wire of circular cross-section with radius r, free electrons travel with a drift velocity V when a current
9. I flows through the wire. What is the current in another wire of half the radius and of the same material
when the drift velocity is 2V
a) 21 b) I c)1/2 d)1/4
125 Two electric bulbs, one of 200 volt 40 watt and the other 200 volt 100 watt are connected in a house
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125

125

125
5.

125

125
7.

wiring circuit

a) They have equal currents through them

b) The resistance of the filaments in both the bulbs is same

c) The resistance of the filament in 40 watt bulb is more than the resistance in 100 watt bulb
d) The resistance of the filament in 100 watt bulb is more than the resistance in 40 watt bulb
In which of the following substances does resistance decrease with increase in temperature?

a) Copper b) Carbon c) Constantan d) Silver
Thirteen resistances each of resistance R() are connected in the circuit as shown in the figure. The effective
resistance between points 4 and Bis

R

R
A

4R 2
2) 0 b) 2RQ c) RQ d) 5RO

The resistance of a 10 m long wire is 10 . Its length is increased by 25% by stretching the wire uniformly.
The resistance of wire will change to (approximately)

a) 1250 b) 14.5 Q c) 15.6 Q d) 16.6 Q

The masses of the three wires of copper are in the ratio 5: 3 : 1 and their lengths are in theratio1:3: 5
the ratio of their electrical resistance is

a)5:3:1 b)V125:15: 1 c)1:15:125 d)1:3:5

A milliammeter of range 0-30mA has internal resistance of 20 Q. The resistance to be connected in series
to convert it into a voltmeter of maximum reading 3V is

a) 49 Q b) 80 Q c) 40 Q d) 30 Q

Given figure shows a rectangular block with dimensions x, 2x and 4x. Electrical contacts can be made to
the block between opposite pairs of faces (for example, between the faces labelled A — A, B — B and C —
(). Between which two faces would the maximum electrical resistance be obtained (A — A : Top and
bottom faces, B — B : Left and right faces, C — C : Front and rear faces)

—
i A 4x
B T A '
2x
a)A—-A
b) B—B
cCc—-¢C

d) Same for all three pairs
Resistance as shown in figure is negative at
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v —_—
a) A b) B cC d) None of these
In the circuit shown in the figure, the current through
30 20 20

f\’\/\/& MW
9V 80 80 40
L’V\M MWW

20 20 20
a) The 3Q resistoris 0.50 4 b) The 3Q resistor is 0.25 A
c) The 4Q resistor is 0.50 4 d) The 4Q resistor is 0.25 A

The potential gradient along the length of a uniform wire is 10 volt/metre. B and C are the two points at
30 cm and 60 cm point on a meter scale fitted along the wire. The potential difference between B and C
will be

a) 3volt b) 0.4 volt c) 7volt d) 4 volt

Current is flowing with a current density ] = 480Acm™? in a copper wire. Assuming that each copper atom
contributes one free electron and given that

Avogadro number=6.0 X 10%3atoms mol !

Density of copper=9.0g cm™3

Atomic weight of copper =64 g mol™!

The drift velocity of electrons is

a) 1lmms™?! b) 2mms™?! c) 0.5 mms~! d) 0.36 mms™?!

Two wires of the same material but of different diameters carry the same current i. If ratio of their
diameters is 1:2, then the corresponding ratio of their mean drift velocities will be

a)4:1 b)1:1 c) 1:2 d)1:4

How much work is required to carry a 6 uC charge from the negative terminal to the positive terminal of a
9V battery

a) 54 x 1073] b) 54 x 107¢J c) 54 x 1079 d) 54 x 10712

An electric bulb rated 220 V, 100 W is connected in series with another bulb rated 220 V, 60 W. If the
voltage across the combination is 220 V, the power consumed by the 100 W bulb will be about

a) 25w b) 14 W c) 60 W d) 100 W

When a current of 1 ampere is passed through a conductor whose ends are maintained at temperature
difference of 1°C, the amount of heat evolved or absorbed is called

a) Peltier coefficient b) Thomson coefficient
¢) Thermoelectric power d) Thermo e.m.f.
In the figure given below, the current passing through 6Q resistor is
&2\/
1.2A
L >
4Q
MWWV
a) 0.40 ampere b) 0.48 ampere c) 0.72 ampere d) 0.80 ampere

For a given temperature difference which of the following pairs will generate maximum thermo-emf?

a) Lead-nickel b) Copper-iron c) Gold-silver d) Antimony-bismuth
The resistance of ideal voltmeter is
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8.

126

127

127
1.

127
2.

127
3.

127

127
5.

127

a) Zero b) Greater than zero but finite value
c) Infinite d) 5000 Q
A 100 watt bulb working on 200 volt and a 200 watt bulb working on 100 volt have

a) Resistances in the ratio of 4 :1

b) Maximum current ratings in the ratio of 1 :4

c) Resistances in the ratio of 2 :1

d) Maximum current ratings in the ratio of 1 :2

The graph between resistivity and temperature, for a limited range of temperatures, is a straight line for a
material like

a) Copper b) Nichrome c) Silicon d) Mercury

The emf of a generator is 6 V and internal resistance is 0.5 k(). The reading of a voltmeter having an
internal resistance of 2.5 k(1 is

a) 1073V b) 10V )5V d) 0.5V

A metallic block has no potential difference applied across it, then the mean velocity of free electrons at
absolute temperature T is

a) Proportional to T b) Proportional to /T

c) Zero d) Finite but independent of T

An ammeter reads 0.90 A when connected in series with a silver voltmeter that deposits 2.60 g of silver in
40 min. By what percentage is the ammeter reading is correct? Atomic weight of silver = 108 and 1
F=96500 C?

a) 5% b) 7% c) -5% d) -7%

A thermo-emf IV appears across a conductor maintained at a temperature difference T. The thomson

coefficient is then given by
dzv av d*v 1dv
-T? — b) T? — T — d)——=—
R T ) -Tar ) ~T2ar
The amount of heat generated in 500() resistance, when the key is thrown over from contact 1 to 2, as

shown in figure is
5 F
e

§330 Q
. 500 O
o0 \/\/\,
“l

-

E =200V

a) 10°C b) 7.5°C c) 5.0°C d) 2.5°C
A circuit consists of five identical conductors as shown in figure. The two similar conductors are added as
indicated by the dotted lines. The ratio of resistances before and after addition will be

a) 7/5 b) 3/5 c) 5/3 d) 6/5
Two bulbs X and Y having same voltage rating and of power 40 W and 60 W respectively are connected in
series across a potential difference of 300 V, then

oyl 40 W (x)
60 W (y)
a) X will glow brighter b) Resistance of Y will be greater than X
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c) Heat produced in Y will be greater than X d) Voltage drop in X will be greater than Y
Two voltameters, one of copper and another of silver, are joined in paralleled. When a total charge q flows
through the voltameters, equal amount of metals are deposited. If the electrochemical equivalents of
copper and silver are z; and z, respectively, the charge which flows through the silver voltameter is
q q z
) 134 D)1 2 9a, d) q 2/,
Z V4

2 1
In the circuit shown P # R, the reading of the galvanometer is same with switch S open or closed. Then

a)Ip =1 b)Ip =g ) lg=1Ig d) Io = Ig

The density of copper is 9 X 103 kg/m3and its atomic mass is 63.5 u. Each copper atom provides one free
electron. Estimate the number of free electrons per cubic metre in copper.

a) 101° b) 1023 c) 10%° d) 10%°

Find the true statements

a) Ohm’s law is applicable to all conductors of electricity

b) In an electrolyte solution, the electric current is mainly due to the movement of electrons
¢) The resistance of an incandescent lamp is lesser when the lamp is switched on

d) Specific resistance of a wire depends upon its dimension

A galvanometer can be converted into a voltmeter by connecting

a) Low residence in parallel b) Low residence in series

c) High residence in parallel d) High residence in series

By mistake a voltmeter is connected in series and an ammeter is connected in parallel with a resistance in
an electrical circuit. What will happen to the instrument?

a) Voltmeter is damaged b) Ammeter is damaged

c) Both are damaged d) None is damaged

In a thermocouple, the neutral temperature is 270°C and the temperature of inversion is

525°C. The temperature of cold junction would be

a) 30°C b) 255°C c) 15°C d) 25°C

Two electric lamps of 40 watt each are connected in parallel. The power consumed by the combination
will be

a) 20 watt b) 60 watt c) 80 watt d) 100 watt

Consider the following two statements A and B, and identify the correct choice out of given answers

A. Thermo e.m.f. is minimum at neutral temperature of a thermocouple

B. When two junctions made of two different metallic wires are maintained at different temperatures, an
electric current is generated in the circuit

a) Ais false and B is true b) A is true and B is false

c) Both A and B are false d) Both 4 and B are true

Variation of current passing through a conductor as the voltage applied across its ends is varied as shown
in the adjoining diagram. If the resistance (R) is determined at the points 4, B, C and D, we will find that
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a) Rc =Rp b) Rg > Ry c) Rc > Rp d) None of these
128 There resistances of 4 () each are connected as shown in figure. If the point D divides the resistance into

7. two equal halves, the resistance between points A and Dwill be
A

4Q 4Q

b

B C
4Q

1
a) 12 Q b) 6 Q Q)30 )30

128 A copper wire of cross-sectional area 2.0 mm?, resistivity =1.7x 1078Qm, carries a current of 1A. The
8. electric field in the copper wire is

a) 85x107°Vm™?! b) 8.5 x 107*Vm™1 c) 85x1073Vm™! d)8.5x 1072Vm™!
128 The thermo-emf of a thermocouple varies with the temperature 0 of the hot junction as E = a8 + b8? in
9. volts where the ratio a/b is 700°C. If the cold junction is kept at 0°C, then the neutral temperature is

a) 700°C. b) 350°C.
¢) 1400°C. d) No neutral temperature is possible for this
thermocouple

129 2,4 and 6 S are the conductance of three conductors. When they are joined in parallel, their equivalent
0. conductance will be
a) 128§ b) (1/12)S c) (12/11)S d) (11/12)S
129 Two resistances are connected in two gaps of a meter bridge. The balance point is 20cm from the zero end.
1. Avresistance of 15Q is connected is series with the smaller of the two. The null point shifts to 40cm. The
value of the smaller resistance in ohm is
a)3 b) 6 c)9 d) 12
129 Two batteries, one of emf 18 volt and internal resistance 2Q and the other of emf 12 volt and internal
2. resistance 1(), are connected as shown. The voltmeter V will record a reading of

©
18V | 20
L
12V, 10
I r
a) 15 volt b) 30 volt c) 14 volt d) 18 volt
129 The drift velocity does not depend upon
3.
a) Cross-section of the wire b) Length of the wire
¢) Number of free electrons d) Magnitude of the current

129 The emf of a thermocouple, one junction of which is kept at 0°C, is given by e = at + bt?. The Peltier co-
4. efficient will be

a) (t+273)(a + 2bt) b) (t + 273)(a — 2bt) c) (t—273)(a — 2bt) d) (t —273)(a + 2bt)
129 For electroplating a spoon, it is placed in the voltmeter at

a) The position of anode
b) The position of cathode
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c) Exactly in the middle of anode and the cathode

d) Anywhere in the electrolyte

Two resistors of 6 (2 and 9{) are connected in series to a 120 volt source. The power consumed by the 6 ()
resistor is

a) 384 W b) 576 W c) 1500 W d) 1200 W

The V — i graph for a conductor at temperatures T; and T, are as shown in the figure. (T, — T;) is
proportional to

v T

T

a) cos 26 b) sin 8 c) cot 26 d)tané

For a thermocouple, the inversion temperature is 600°C and the neutral temperature is 320°C. Find the
temperature of the cold junction?

a) 40°C b) 20°C c) 80°C d) 60°C

A 100 W bulb B, and two 60 W bulbs B, and B; are connected to a 250 V source as shown in figure. Now
Wy, W, and W5 are the output powers of the bulbs B;, B, and Bsrespectively, then

@31 @52

_@s

250V
|

a) Wy >W, = Ws by W; >W, > Ws c) Wy < W, =Wy AW, <W, < W,

A resistor is constructed as hollow cylinder of dimensions , = 0.5cm and r;, = 1.0cm and p = 3.5 X
10~5Qm. The resistance of the configuration for the length of 5 cm cylinder is ....x 10730Q.

a) 7.42 b) 10.56 c) 14.38 d) 16.48

The V — i graph for a conductor makes an angle 8 with V-axis. Here V denotes the voltage and i denotes
current. The resistance of conductor is given by

a) sinf b) cos 6 c) tanf d) cot @

If a wire is stretched to make it 0.1% longer, its resistance will

a) Increase by 0.2% b) Decrease by 0.2% c) Decrease 0.05% d) Increase by 0.05%
Two filaments of same length are connected first in series and then in parallel. For the same amount of
main current flowing the ratio of the heat produced is

a)2:1 b)1:2 c)4:1 d)1:4

Water boils in an electric kettle in 15 minutes after switching on. If the length of the heating wire is
decreased to 2/3 of its initial value, then the same amount of water will boil with the same supply voltage
in

a) 15 minutes b) 12 minutes c) 10 minutes d) 8 minutes

Antimony and bismuth are usually used in a thermocouple, because

a) Negative thermal e.m.f. is produced b) Constant thermal e.m.f. is produced

c) Lower thermal e.m.f. is produced d) Higher thermal e.m.f. is produced

Specific resistance of copper, constantan and silver are 1.78 x 1078,39.1 x 1078 and 1078 Q-m
respectively. Which of these is the best conductor of heat and electricity?

a) Copper b) Constantan c) Silver d) All of them

Two bars of radius r and 2r are kept in contact as shown. An electric current I is passed through the bars.
Which one of following is correct?
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B

a Heat produced in bar BC is 4 times the heat b) Electric field in both halves is equal
produced in bar AB

9 Current density across AB is double that of across . Potential difference across AB is 4 times that of
BC across BC

In producing chlorine through electrolysis 100 watt power at 125 V is being consumed. How much

chlorine per minute is liberated? E.C.E. chlorine is 0.367 x 10~%kg/coulomb

a) 243 mg b) 16.6 mg c) 17.6 mg d) 21.3 mg

The amount of heat produced in a resistor when a current is passed through it can be found using

a) Faraday’s Law b) Kirchhoff’s Law c) Laplace’s Law d) Joule’s Law

A beam contains 2 X 108 doubly charged positive ions per cubic centimeter, all of which are moving with a
speed of 10° m/s. The current density is

a) 6.4 A/m? b) 3.2 A/m? c) 1.6 A/m? d) None of these

Three equal resistors connected in series across a source of e.m.f. together dissipate 10 watt. If the same
resistors are connected in parallel across the same e.m.f,, then the power dissipated will be

a) 10 watt b) 30 watt c) 10/3 watt d) 90 watt

When a current passes through a wire whose different parts are maintained at different temperatures,
evolution or absorption of heat all along the length of wire is known as

a) Joule effect b) Seebeck effect c) Peltier effect d) Thomson effect

To get the maximum current from a parallel combination of n identical cells each of internal resistance r
and external resistance R, when

aJR>»r b)RKLr AR=r d) None of these

Which of the following is vector quantity

a) Current density b) Current c) Wattless current d) Power
The resistance R; of a conductor varies with temperature t as shown in the figure. If the variation is

represented by R, = Ry[1 + at + ft?], then
R:

t
a) a and [ are both negative b) a and S are both positive
c) «a is positive and S is negative d) a is negative and £ are positive
In the circuit shown in the figure reading of voltmeter is I/; when only S; is closed, reading of voltmeter is
V, when only S, is closed and reading of voltmeter is V3 when both S; and S, are closed. Then

3R
R 5:_|
6R J

m S2
A Vs>V, >V, bV, >V, > Vs GV >V >V, AV, >V, >V

Two batteries of e.m.f. 4 V and 8 V with internal resistances 1 Q and 2 ) are connected in a circuit with a

Page| 136




131

131

132

132

132

132

132

132

132

132

132

132

resistance of 9 ( as shown in figure. The current and potential difference between the points P and Q are
1Q 4V 8V 20

P i} L Q
r rn

9Q
WW

a) ; Aand 3V b) s Aand 4V ¢); Aand 9V d); Aand 12V

Assume that each atom of copper contributes one free electron. What is the average drift velocity of
conduction electrons in a copper wire of cross-sectional area 10~7 m?, carrying a current of 1.5 A? (Given
density of copper =9 X 10~3kgm™3; atomic mass of copper =63.5; Avogadro’s number= 6.023 x 10?3 per
gram atom)

a) 1.1 x 1072ms~?! b) 1.1 x 103ms™? €) 2.2x 107 ?ms™! d)2.2x103ms™?

The internal resistance of a primary cell is 4 ). [t generates a current of 0.2 A in an external resistance of
21 Q. The rate at which chemical energy is consumed in providing the current is

a) 0.42]s71 b) 0.84]s™? c)1]s7t d)5]s™?!

The current in the primary circuit of a potentiometer is 0.2A. the specific resistance and cross-section of

the potentiometer wire are 4 X 10~7Qm and 8 X 10~7m? respectively. Potential gradient will be equal to
a) 0.2V/m b) 1V/m c) 0.3V/m d) 0.1V/m
A cell of e.m. f. E connected with an external resistance R, then p.d. across cell is V. The internal resistance

of cell will be

) (E—-V)R b (E-V)R 9 (V —E)R a (V —E)R
E v v E

The current flowing in a copper voltmeter is 1.6 A. The number of Cu** ions deposited at the cathode per
minute are

a) 1.5 x 102° b) 3 x 1020 c) 6 x 102° d) 1 x10*°

There are three resistance coils of equal resistance. The maximum number of resistances you can obtain
by connecting them in any manner you choose, being free to use any number of the coils in any way is
a)3 b) 4 c)6 d)5

A galvanometer of resistance 22.8 1 measures 1A. How much shunt should be used, so that it can be used
to measure 20A?

a) 1Q b) 2Q c) 1.2Q d) 2.2Q

If two electric bulbs have 40 W and 60 W rating at 220 V, then the ratio of their resistances will be

a)9:4 b) 4:3 c) 3:8 d)3:2

The negative Zn pole of Daniell cell, sending a constant current through a circuit, decreases in mass by 0.13
g in 30 min. If the electrochemical equivalent of Zn and Cu are 32.5 and 31.5 respectively, the increase in
the mass of the positive Cu pole in this time is

a) 0.180g b) 0.141g c) 0.126 g d)0.242 g

A lead-acid battery of a car has an emf of 12 V. If the internal resistance of the battery is 0.5 , the
maximum current that can be drawn from the battery will be

a) 30A b) 20 A c)6A d) 24 A

When an electrical appliance is switched on, it responds almost immediately, because

a) The electrons in the connecting wires move with the speed of light

b) The electrical signal is carried by electromagnetic waves moving with the speed of light

c) The electrons move with speed which is close to but less than speed of light

d) The electron are stagnant

A wire has resistance of 24 () is bent in the following shape. The effective resistance between A and B is
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60°

60"
A .
[ 5¢cm f B
— 10 cm
a) 24 Q b) 10 O

d) None of these
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3.CURRENT ELECTRICITY

: ANSWERKEY :

1) d 2) b 3) a 4) a|189) d 190) c 191) c 192) a
5) a 6) c 7) b 8) b|193) b 194) d 195) d 196) c
9) b 10) ¢ 11) b 12) ¢c|197) b 198) b 199) c 200) d
13) d 14) b 15) a 16) ¢ |201) c 202) a 203) b 204) a
17) b 18) d 19) a 20) df205) a 206) c 207) a 208) b
21) a 22) a 23) a 24) <c|209) b 210) a 211) b 212) b
25) b 26) a 27) d 28) d(213) c 214) a 215) d 216) a
29) b 30) d 31) a 32) af217) a 218) b 219) a 220) b
33) a 34) c 35) b 36) af221) b 222) d 223) b 224) d
37) a 38) d 39) b 40) a|225) c 226) d 227) ¢ 228) a
41) ¢ 42) b 43) d 44) al229) c 230) b 231) b 232) c
45) ¢ 46) d 47) d 48) a(233) a 234) b 235) c 236) b
49) d 50) ¢ 51) d 52) ¢|237) d 238) b 239) d 240) a
53) b 54) ¢ 55) b 56) c|241) a 242) c 243) b 244) c
57) d 58) a 59) a 60) b(245) b 246) b 247) b 248) d
61) a 62) d 63) d 64) d(249) b 250) d 251) d 252) d
65) ¢ 66) a 67) < 68) b(253) d 254) d 255) d 256) c
69) b 70) d 71) d 72) d|257) c 258) c 259) d 260) d
73) d 74) ¢ 75) ¢ 76) d|261) c 262) a 263) a 264) d
77) b 78) d 79) a 80) a|265) c 266) a 267) d 268) a
81) a 82) d 83) a 84) «c|269) a 270) d 271) c 272) a
85) a 86) ¢ 87) ¢ 88) a|273) d 274) a 275) b 276) c
89) b 90) a 91) ¢ 92) b(277) a 278) a 279) a 280) b
93) a 94) b 95) b 96) a(281) c 282) b 283) c 284) d
97) a 98) b 99) a 100) b|285) a 286) d 287) c 288) c
101) a 102) d 103) a 104) d|289) c 290) d 291) c 292) b
105) d 106) b 107) c 108) b|293) d 294) d 295) b 296) c
109) b 110) a 111) d 112) c|297) b 298) c 299) c 300) a
113) ¢ 114) b 115) d 116) c|301) d 302) a 303) b 304) d
117) c 118) b 119) b 120) b|305) b 306) c 307) b 308) b
121) a 122) d 123) b 124) b|309) a 310) a 311) a 312) c
125) b 126) a 127) a 128) b|313) a 314) a 315) c 316) a
129) b 130) c 131) c 132) c|317) b 318) b 319) b 320) b
133) b 134) d 135) d 136) d|321) a 322) c 323) d 324) a
137) a 138) b 139) b 140) c|325) a 326) a 327) d 328) d
141) b 142) a 143) a 144) b|329) a 330) c 331) a 332) a
145) a 146) d 147) b 148) a|333) b 334) b 335) a 336) c
149) c 150) c 151) c 152) b|337) a 338) d 339) c 340) c
153) a 154) c 155) ¢ 156) c|341) d 342) c 343) b 344) a
157) ¢ 158) b 159) c 160) b|345) a 346) c 347) a 348) b
161) c 162) c 163) b 164) c|349) d 350) c 351) d 352) b
165) d 166) a 167) b 168) a|353) b 354) c 355) d 356) a
169) c 170) c 171) b 172) d|357) b 358) a 359) b 360) c
173) d 174) b 175) c 176) a|361) b 362) c 363) b 364) a
177) c 178) c 179) d 180) b|365) d 366) b 367) c 368) d
181) d 182) b 183) d 184) ¢ |369) ¢ 370) c 371) c 372) a
185) a 186) c 187) b 188) b|373) a 374) b 375) c 376) c
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377)
381)
385)
389)
393)
397)
401)
405)
409)
413)
417)
421)
425)
429)
433)
437)
441)
445)
449)
453)
457)
461)
465)
469)
473)
477)
481)
485)
489)
493)
497)
501)
505)
509)
513)
517)
521)
525)
529)
533)
537)
541)
545)
549)
553)
557)
561)
565)
569)
573)
577)

Q6O g a0 ge 6 g e aT oo oo g o ot T O T LD AT o O o o e a6 g e e 000

378)
382)
386)
390)
394)
398)
402)
406)
410)
414)
418)
422)
426)
430)
434)
438)
442)
446)
450)
454)
458)
462)
466)
470)
474)
478)
482)
486)
490)
494)
498)
502)
506)
510)
514)
518)
522)
526)
530)
534)
538)
542)
546)
550)
554)
558)
562)
566)
570)
574)
578)

QT O N TV O aQ QA Q0T At DD Ao 0D e Qe Qo ee oo QT T o0 e L oo ac e

379)
383)
387)
391)
395)
399)
403)
407)
411)
415)
419)
423)
427)
431)
435)
439)
443)
447)
451)
455)
459)
463)
467)
471)
475)
479)
483)
487)
491)
495)
499)
503)
507)
511)
515)
519)
523)
527)
531)
535)
539)
543)
547)
551)
555)
559)
563)
567)
571)
575)
579)

aT AT AT T AAT DA AT AADDAD AT e AT T

380)
384)
388)
392)
396)
400)
404)
408)
412)
416)
420)
424)
428)
432)
436)
440)
444)
448)
452)
456)
460)
464)
468)
472)
476)
480)
484)
488)
492)
496)
500)
504)
508)
512)
516)
520)
524)
528)
532)
536)
540)
544)
548)
552)
556)
560)
564)
568)
572)
576)
580)

e TOT 8 e QAT 60 e 60 e 06600 00 e 6 aQTcT o6 QT 60660 QUT o T Ao s oo e QT o

581)
585)
589)
593)
597)
601)
605)
609)
613)
617)
621)
625)
629)
633)
637)
641)
645)
649)
653)
657)
661)
665)
669)
673)
677)
681)
685)
689)
693)
697)
701)
705)
709)
713)
717)
721)
725)
729)
733)
737)
741)
745)
749)
753)
757)
761)
765)
769)
773)
777)
781)

O T 0L T AT 6oL e Lo e ToT e e g a0 Qe T oAty oA aT Yo asn

582)
586)
590)
594)
598)
602)
606)
610)
614)
618)
622)
626)
630)
634)
638)
642)
646)
650)
654)
658)
662)
666)
670)
674)
678)
682)
686)
690)
694)
698)
702)
706)
710)
714)
718)
722)
726)
730)
734)
738)
742)
746)
750)
754)
758)
762)
766)
770)
774)
778)
782)

= 2B VI S P = R = N o T = s = VR o T = o o N o SN -V N o Y — VR <V Y — VY o Y — VR o S — VR - B o T o N = S = N = VR = S o S — VR o T = s = 2 < s o SN = S o S — VI o TN = N -V o S -C N I VIR o S = N = VR o N -]

583)
587)
591)
595)
599)
603)
607)
611)
615)
619)
623)
627)
631)
635)
639)
643)
647)
651)
655)
659)
663)
667)
671)
675)
679)
683)
687)
691)
695)
699)
703)
707)
711)
715)
719)
723)
727)
731)
735)
739)
743)
747)
751)
755)
759)
763)
767)
771)
775)
779)
783)

Qv 0 QT 9 A an o a0 e e 6o aAaTT At T T o e AT e L an o aatocoT e ann oo o

584)
588)
592)
596)
600)
604)
608)
612)
616)
620)
624)
628)
632)
636)
640)
644)
648)
652)
656)
660)
664)
668)
672)
676)
680)
684)
688)
692)
696)
700)
704)
708)
712)
716)
720)
724)
728)
732)
736)
740)
744)
748)
752)
756)
760)
764)
768)
772)
776)
780)
784)
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785)
789)
793)
797)
801)
805)
809)
813)
817)
821)
825)
829)
833)
837)
841)
845)
849)
853)
857)
861)
865)
869)
873)
877)
881)
885)
889)
893)
897)
901)
905)
909)
913)
917)
921)
925)
929)
933)
937)
941)
945)
949)
953)
957)
961)
965)
969)
973)
977)
981)
985)

A A DL L eeTL AN nToaAn DT ALY AT e e Y AT T O T A DT AT Y 0T Y e

786)
790)
794)
798)
802)
806)
810)
814)
818)
822)
826)
830)
834)
838)
842)
846)
850)
854)
858)
862)
866)
870)
874)
878)
882)
886)
890)
894)
898)
902)
906)
910)
914)
918)
922)
926)
930)
934)
938)
942)
946)
950)
954)
958)
962)
966)
970)
974)
978)
982)
986)

(E IR = o B N  x  ~ P R -l = P a o T LR = P = PR S T I - 2 T T = N T = VI = i T = PR = PR I = 2 = 2 = T = i = R R~ = PR I = PR S I I I -

787)
791)
795)
799)
803)
807)
811)
815)
819)
823)
827)
831)
835)
839)
843)
847)
851)
855)
859)
863)
867)
871)
875)
879)
883)
887)
891)
895)
899)
903)
907)
911)
915)
919)
923)
927)
931)
935)
939)
943)
947)
951)
955)
959)
963)
967)
971)
975)
979)
983)
987)

TTT Y AT YT O T YT O DT LD AN T AT aAacne oY Aoy aYe g anT 0600y anaYyan T a

788)
792)
796)
800)
804)
808)
812)
816)
820)
824)
828)
832)
836)
840)
844)
848)
852)
856)
860)
864)
868)
872)
876)
880)
884)
888)
892)
896)
900)
904)
908)
912)
916)
920)
924)
928)
932)
936)
940)
944)
948)
952)
956)
960)
964)
968)
972)
976)
980)
984)
988)

T T O g T T acaAaT ANy aQTc oo ac ot oo 9o o TcT el e o e e aoT Y e

989) b
993) c
997) a
1001) c
1005) c
1009) a
1013) b
1017) b
1021) b
1025) a
1029) ¢
1033) b
1037) a
1041) c
1045) c
1049) b
1053) a
1057) ¢
1061) c
1065) a
1069) b
1073) b
1077) d
1081) a
1085) c
1089) d
1093) b
1097) b
1101) a
1105) a
1109) b
1113) b
1117) d
1121) a
1125) a
1129) d
1133) d
1137) a
1141) d
1145) b
1149) d
1153) ¢
1157) b
1161) a
1165) a
1169) a
1173) d
1177) b
1181) b
1185) a
1189) d

990) b
994) c
998) c
1002) c
1006) d
1010) c
1014) b
1018) d
1022) a
1026) c
1030) a
1034) b
1038) d
1042) c
1046) c
1050) d
1054) c
1058) a
1062) d
1066) d
1070) b
1074) d
1078) d
1082) b
1086) b
1090) a
1094) d
1098) c
1102) c
1106) b
1110) b
1114) a
1118) a
1122) ¢
1126) ¢
1130) b
1134) ¢
1138) ¢
1142) ¢
1146) b
1150) d
1154) b
1158) b
1162) b
1166) b
1170) a
1174) d
1178) b
1182) b
1186) c
1190) d

991) a
995) b
999) a
1003) a
1007) a
1011) d
1015) b
1019) c
1023) b
1027) c
1031) a
1035) c
1039) b
1043) c
1047) c
1051) b
1055) d
1059) c
1063) d
1067) b
1071) a
1075) c
1079) d
1083) d
1087) b
1091) b
1095) a
1099) d
1103) b
1107) a
1111) ¢
1115) b
1119) ¢
1123) ¢
1127) ¢
1131) ¢
1135) b
1139) ¢
1143) b
1147) a
1151) a
1155) d
1159) a
1163) b
1167) a
1171) a
1175) b
1179) a
1183) d
1187) ¢
1191) b

992) c
996) c
1000) d
1004) d
1008) a
1012) ¢
1016) a
1020) d
1024) b
1028) c
1032) d
1036) a
1040) a
1044) a
1048) c
1052) a
1056) b
1060) a
1064) b
1068) ¢
1072) d
1076) a
1080) a
1084) c
1088) d
1092) a
1096) a
1100) a
1104) a
1108) a
1112) b
1116) d
1120) ¢
1124) a
1128) ¢
1132) d
1136) a
1140) a
1144) d
1148) a
1152) b
1156) b
1160) a
1164) b
1168) a
1172) a
1176) ¢
1180) ¢
1184) a
1188) b
1192) a
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1193) ¢
1197) d
1201) b
1205) b
1209) ¢
1213) d
1217) a
1221) ¢
1225) ¢
1229) d
1233) d
1237) a
1241) ¢
1245) b
1249) ¢
1253) ¢
1257) a
1261) d

1194) a
1198) ¢
1202) b
1206) a
1210) b
1214) b
1218) b
1222) b
1226) b
1230) d
1234) c
1238) b
1242) d
1246) b
1250) ¢
1254) ¢
1258) d
1262) b

1195) a
1199) b
1203) c
1207) a
1211) b
1215) d
1219) b
1223) d
1227) b
1231) b
1235) a
1239) b
1243) a
1247) b
1251) b
1255) b
1259) a
1263) b

1196) c
1200) c
1204) c
1208) c
1212) b
1216) d
1220) d
1224) c
1228) d
1232) d
1236) c
1240) b
1244) d
1248) a
1252) d
1256) c
1260) d
1264) b

1265) b
1269) b
1273) ¢
1277) b
1281) d
1285) a
1289) d
1293) b
1297) ¢
1301) d
1305) d
1309) d
1313) b
1317) a
1321) b
1325) d
1329) b

1266) d
1270) c
1274) c
1278) a
1282) d
1286) d
1290) a
1294) a
1298) a
1302) a
1306) c
1310) a
1314) a
1318) b
1322) b
1326) c

1267) ¢
1271) ¢
1275) ¢
1279) d
1283) ¢
1287) ¢
1291) ¢
1295) b
1299) d
1303) c
1307) a
1311) d
1315) b
1319) c
1323) b
1327) d

1268) b
1272) d
1276) a
1280) c
1284) c
1288) c
1292) ¢
1296) a
1300) a
1304) c
1308) ¢
1312) d
1316) b
1320) d
1324) b
1328) b
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3.CURRENT ELECTRICITY

: HINTS AND SOLUTIONS :

1

(d)
net emf
Current = _—
net resistance
or | =232 _&_ 194
1+1+1+42 5
(b)

The bridge will be balanced when the shunted
resistance of value 2Q ie, 2 = % On solving § =
6Q

(a)
i heatstone principle = = X = &
Using Whea P p 25" ool
35 35 7
©100—-35 65 13
(a)

If resistances of bulbs are R; and R, respectively

then in parallel
1 1 1 1 1 1

RTRTRT ()G

= Pp = Pl + PZ
(o)
Ist case
30 l
P+Q (100 —10)
30 37.5
P+Q (100 —37.5)
30 375
P+Q 625
Pio = 30 x 62.5
0= 37.5
P+0Q =50 (D)
IInd case
30 l
PQ T (100-10)
P+Q
30(P +Q) 71.4
PQ (100 —71.4)
30 x50 714
PQ 286
30 x50 x28.6
- 71.4
P =~ 600 .. (i)

So, from Egs. (i) and (ii)
P =300 and Q = 2002
(b)
(-1, ; (L2 .
r—(—lz IxR =(22) x5 .0

10

11

12

13

14

15

andr = (113_3) x 10 ...(ii)
on solving (i) and (ii),r = 10 Q
(b)
. . _ Ixt
No. of ions liberated (n) = P
] 1
cx J—

ien 3
Vg _Pa_3

N PAg 1
(b)

V2t
Heat produced = T mlL
2 2
orm=——= (210)°x1 _ 2.62¢g
42RL 42x50x80

(<)

g6 1x0.018 0.018 0.0020)

S (i-ip 10-1 9 7
(b)

Order of drift velocity = 10~*m/sec =
107%2¢m/sec

(<)

Ammeter is always connected in series with
circuit

(d)

Let (pg, 14, 74,A4,4) and (pg, lg, 15, Ag)are specific
resistances, lengths, radii and areas of wires 4 and

Brespectively.
Resistance of
pala _ pala
A = R =
47 A4 mR2
Resistance of
Pels _ palp
B =R, = =
B Ap — omr?
For given information
PB = 2pa
g = 214
Al‘ld RA = RB
_ Pala _ Prlp
nrg  mrg
pala _ 2p4 X lp
nrg  w(2ry)?
l 2
Z="=21
Ihb, 1
(b)

P=—=—= =
R P, R, P,
(@)

An ideal cell has zero resistance

V2 P R, 6 4 2
- =

Page| 143



16

17

18

19

20

21

22

23

24

)
i=q/t=ne/t

_ . _ 2X1 _ 19
orn=it/e =———=3=125x10
(b)

In parallel P.pnsumea & Brightness o« %

PA > PB [Given] s RA < RB

(d)
5
[=2=_500A
|4 200
and W = zIt = 0.367 X 1073 x 500 x 1 = 0.1835
g
()

Equivalent resistance of the combination
_(242)x2 8 4
2+ 2+42

6 3
2? 20
P AN Q

2Q

(d)

Resistance of a conductor varies linearly with
temperature as

R; = Ry(1 + at)

For the first conductor

T, = Ro(1+ ayty)

Rt; — R
or a; = % N0
Similarly, for second conductor
Rt, — R
@ = ——— o (i)
iy
From Eq. (i) and Eq. (ii), we get
a i
a
(a)

Ammeter is always connected in series and
voltmeter in parallel.

(a)
_ G __ 25 25 35

L4 5 1 105-1 105

ig 50x1076
=25x107*Q
(a) . . .
Potential gradient = V_R_bL_1r
L L AL 4

_02x40x107°
T 8x106 /m
(9

The given circuit can be redrawn as follows

25

26

27

28

29

| I
y 0 b
i @
AMA AMA
60 40
Currenti = -5
6+4+1 11
P.D. between A and B,V = % X 10 = %V
(b)
1 division = 1uA
Current for 1°C = % = 4uA
1
1uA = y °C = 0.25°C
(a)

Two resistances of each side of triangle are
connected in parallel. Therefore, the effective
resistance of each arm of the triangle would be =
rXr

T =T The two arms AB
r+r 2

and AC are in series and they together are in
parallel with third one.

~ R'(r/2)+(@/2)=r

Total resistance

1_1+ 3
R r r r
R=r/3
(d)

I = nedv,

1
orvd—neA

I

(x_
or vy )
) v'd _I’/A’ _ 2124
“wd  I/JA T 1/A
or v'd=vy=v
(d)

Let the resistance of the wire be R, then we know
that resistance is proportional to the length of the
wire. So each of the four wires will have R /4
resistance and they are connected in parallel. So
the effective resistance will be

1 (4)4 R R
—_ - = -
R, 1

R 16
(b)
By Faraday’s law, m « it
my i1t m 4x120 m
S — = —— _— = = mz - -
m, it, m, 6X%X40 2
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30

31

32

33

34

35

36

(d)

1 coulomb X 1volt = 1 joule

Hence, option (d) is incorrect.

(@)
i, G k6 G 100 x 1073 x 40
iy SV, S 800 x 103
— 142
S
= S =10Q
(@)

This is a balanced Wheatstone bridge. Therefore
no current will flow from the diagonal resistance

100
(10+10)x(10+10) _

=~ Equivalent resistance = =10Q
(10+10)+(10+10)
(a)
1
E = at+§bt2 (1)
Differentiating Eq. (i), w.r.t, t
We have
dE =a+bt
a ¢

When t = t,,, ie, neural temperature, then
dE

=0
dt
a
~0=a+bt,ort, = ~3
The temperature of inversion
t; =2t, =t
2a
=2t,— 0= -

Thermoelectric power
dE
P = E =a+ bt
(9
Since, charge (g)=current (/) X times (£
Therefore, charge is equal to area under the
curve.
=~ Ist rectangle =g=/b=2
[Ind rectangle =g=/b=2

1
[lIrd triangle = q = Elb =2

Hence, ratio is 1:1:1.

(b)

The internal resistance of battery is given by

(E 1) R (40 1) 9 9x10 30
= |—— =|— — X = =
"=\ 30 30

(a)

Conductivity o =

(D)

D IR

and conductance

38

39

40

41

42

43

44

45

46

>GR=1 ..(ii)
From equation (i) and (ii) o = G’TR
(d)

Let the current in 12Q) resistance is i
Applying loop theorem in closed mesh AEFCA
12i=—-E+E=0

(b)
pavist (VY Spo (LY
04 > —=|— = = | —
Py~ \V, v/ °
(a)
VZ Pp R (R1 + Ry)
P=——=—=
R Ps  Rp RiR;/(R; +Ry)
_ (R +Ry)?
 RiR,
=>100_(R1+R2)2 R, 1
25  RyR, R, 1
(c)

For semiconductors, resistance decreases on
increasing the temperature
(b)

Given circuit is equivalent to

.'/69. 30 A in c
P60
A W~ c = 3n§
30
30 30
AW AN
B B

So the equivalent resistance between points A and
B is equal to

R= 6x3 20
643

(d)

Energy consumed in kWh = %ohoour

= For 30 days, P = =202 x 30 = 150kWh

(a)
Ammeter is always connected in series and
Voltmeter is always connected in parallel

(9

It =

m _ 5X 1073
z 3.387 %1077

= 510" ap—41Ah
3.387%X60%x60

(d
& (I +aty)

R, (1+aty)

(1+ a x 50)

5
S—-=———">q
6 (1+ax100)

[EnN

= mper C
Again by R; = Ry(1 + at)
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47

48

49

50

51

1
:>5=R0(1+—><50):>R0=4Q

200
(d)
Given, the resistance of wire R=12(). The wire is
bent in square form

“M

3Q 3Q§

B

30

|
§
e
A
R, =343 =6Q
R, =3+3 =60

R, =6Q
Ao— —oB
R,=6Q
1 1 N 1
R 6 6
1 2
TRTE6
or R"=3Q
(a)
, . 197.1
Chemical equivalent of gold = - = 65.7
Gold to be deposited = 222:5 =10g
Electrochemical equivalent of gold
w, 65.7 oy
Zy =— X 0.1044 x 10~*gC™?!

w, %2~ 1008

Alsom = zlt, t = z
zl

10
= =
(65—'7 x 0.1044 x 10~% x 2)
1.008
= 7347.95
(d)

I?’x6=600rl =v10A
Current through upper branch = 2v/10A. Heat
produced per second 30 =

(2,/10)2 X 3 cal = 120 cal.
(©

Hence R, = % [Since it’s a balanced Wheatstone
bridge]
(d)

54

55

56

57

58

Because cell is in open circuit

(c)
1 20
Va = e T 10 x 10-6 x 1.6 x 10-1°
=1.25x 10"3m/s
(b)

Let R be the resistance of each lamp and V be the
voltage supplied to the circuit. Current in the

circuit is
v 2
11 - R+R><R - %p
R+R

Current flowing through B or C,
L, 1.2V |4

h=3-3(3) "=

When C is fused, the whole current flows through

Aand B.

Then, I; =V /2R

So current through A decreases and current

through B increases. Therefore brilliance of A

decreases and that of B increase.
(c)

. . v?
As for an electric appliance R = -
For first bulb, its resistance

V2  250%250
R, =—= =6250
Py 100

For second bulb, its resistance
_ 4 200 x 200
27 p, 100
= 400 Q
Now, in series potential divides in proportion to
resistance.

SO, VZ =

R,
(R1+R2)
Where V is supply voltage.
-~ Potential drop across bulb B,.

400
V2 = 625 v 200) < 2°°
=97.56V
=98V
(d)

Equivalent weight of aluminium = % =9

So 1 faraday = 96500 C are required to liberate
9 gm of Al

()

In the following circuit potential difference

between
14 1 40).
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59

60

61

62

63

CandBisV,—Vp =1x16 =16 ..(ii)
On solving equations (i) and (ii) we get
Vy—Vp =12V

()

Equivalent resistance R = - = 1Q

O | ©

IAY1AY 1AY 1A 1IAY1AY 1AY 1AY1A

ov i;__ §99§99§99§ 90 §9Q§9Q§99§99§99

Currenti = % =94

Current passing through the ammeter = 54
(b)
V2
Power, P = 3
_ V2 _ (60)?
P 160
Now, according to Ohm’s law
V=IR
/- 60
225
=] =2.6A
Here, t = 60s
As 1=

t

I Xt
= n=—
e

26 x60
T 1.6x1071°

= 22.50Q

~ 10%1
(a)

=2 53%x107 =
= =

(d)
Since E;(10V) > E,(4V)
So current in the circuit will be clockwise

a IQ E1 e EZ ZQ

10v av
i
30
WW
\

Applying Kirchhoff’s voltage law
—1Xi+10—-4—-2%xi—-3i=0=>1i

(30x107%) x 0

=0 =0=0.5

b

= 1A(atobviae)
~ Current = % = % = 1.0 ampere

(d)
Given, V = 10 x 1075t — % x 10~6¢2

At neutral temperature

v _ .
dt

64

65

66

67

1
10X10_6—%X 107%t, =0

ort, = 200°C

Also at neutral temperature, thermo-emf is
maximum.

Thus,

1
Vinax = 10 x 1076(200) — 70 x 107°(200)?2

=2x102-1x10"3=1mv
(d)
For conversion of galvanometer (of resistance)
into voltmeter, a resistance R is connected in
series

. V- . V-
lg:R-I-lGandlg=2R42-G
A v, V, 2R+G
= = = — =
R+G 2R+G 'V, R+G
_2(R+G)—G
~ (R+06
=2 G =V, =2V, 1G =V, < 2V.
- (R+G) > "1 (R+6G) " * 1
(c)
[=E 25 4V =] R=2510_ 25
RT 10+R 10+R 10+R
V.25
XTI T @o+RL
E=xll
=>1= 25 xL=>25—20+2R
(10+R)L" 2 B

5
:>2R=5:>R=§

-~ Now the resistance is doubled

5
R'==-x2=5Q

2
25 25 5
*T@o+s5)L 15.L 3L

E=x.1l,

5 3L

:>1:i.12:>12:7:0.6ll

(a)

Voltage sensitivity =

Current sensitivity =

Also, potential difference

V=IG

Hence,V—s=M=L=L
I, Q/I VvV IG

;i 1

I G

(@

In steady state the branch containing capacitors,
can be neglected. So reduced circuit is as follows
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68

69

70

71

72

73

2 2
PowerP:V—:(Z—)
R 4

(b)

According to Kirchhoff’s first law
(5A)+(4A)+(-3A)+(-5A)+ /=0
Or I1=-1A

= 1w

(b)

When the heating coil is cut into two equal parts
and these parts are joined in parallel, the
resistance of coil is reduced to one fourth, so
power consumed will become 4 times

i.e.400 Js™1

(d)

The emf of the standard cell must be greater than
that of experimental cells, otherwise balance
point is not obtained

(d)

E=at+ %ﬁtz, graph between E and t will be a

parabola, such that first emf increases and then
decreases

(d)

Potential difference between A and B
V,—Vy=1x15

>V, -0=15V=>V,=15V

Potential difference between B and C

Vg —Ve=1%x25=25V
=20—-V,=25V=V,=-25V

Potential difference between C and D
Ve—Vp=-2V=>-25-V,=-2=V,=-05V
(d)

5
Req = E.Q.

20
——— =54
“+15

1=

74

75

76

oV, 1.5Q

2
I

i/2 Q
Potential difference between X and P,

Ve-Ve=()x3=75v ..()
Vy—Vo=2x2=5V ..(ii)

On solving (i) and (ii) Vp — Vy = —2.5 volt; V, >
Vp

Short Trick : (Vp — VQ) = é(Rz —R) =

2(2 —3)=-25
(c)

Initially the inductance will oppose the current
which tries to flow through the inductance. But

10Q and 200 can conduct. The current will be
2V 1

300 15

(]

Given circuit can be reduced to a simple circuit as
shown in figures below

, '-‘\‘ Parallel
J100 7 e

100 100

(d)
Let polarity of m cells in a 12 cells battery is
reversed, then equivalent emf of the battery =
(12 - 2m)E
Now the circuit can be drawn as

(12-2m)E

—1 @

v
R

When 12-cell battery and 2-cell battery aid each
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77

78

79

80

81

82

83

other, then current through the circuit
o (12 = 2m)E + 2E
i, = R

(14 - 2m)E )
=—F - )
When they oppose each other, the current
through the circuit.
o (12 = 2m)E — 2E

or 3

Ly R
10 — 2m)E
or 2 =¥ .. (i)
R
Dividing Eq. (i) by Eq. (ii), we have
3 _ 14 — 2m
2 10-2m
or 30—6m =28 —4m
or 2m =2
or m=1
(b)

i=qv=16x10"1x6.6 x 10%°
=10.56 X 107%*4 = 1mA
(d)

l 1 A d?
R=p-andP x—-=>Px-=Px—=Py=2P
(a)

Let the resistance of each heater wire is R. When

two wires are connected in series, the heat
developed is

3 V2t

H, = —
L7 2R

(D)

When two heater wires are connected in parallel,
the heat developed is
Vit 2Pt

27 R/2™ R

.. (i)

Dividing Eq. (i) by Eq. (ii), we get

H 1
H_ZZZOFH1:H2:1:4
(@)

_(P+QR+S) 4

T (P+Q+R+S) 3
(a)

In the first case, Zit = m

In the second case, Z X i X4t =m

(d)
For conductors, resistance « Temperature and for
1

semiconductor, resistance « ————
Temperature

()

Since resistance connected in arms CE,ED, CF

84

85

86

87

88

and FD will form a balanced Wheatstone bridge,
therefore, the resistance of arm EF becomes
ineffective. Now resistance of arm CED or CFD =
2 + 2 = 40. Effective resistance of these two

parallel arm= =20
4+4

Now resistance ofarm ACDB = 2+ 2 + 2 = 6(}, is
in parallel with resistance arm AB = 2(). Thus,
effective resistance between A and B

_6x2_3Q

T 6+2 2

(c)

aQ d _,

i It dt(St +3t+1) 0t+3

Whent =5s,i=10x5+3 =534

(@)

The current taken by the silver voltameter
_n 1

CZt  11.2x107* x 30 X 60
and by copper voltameter

I, = 18 =1.5154

27 66x107*x30x60

The current = (I; + I,) = 2.011 A
Power P = [V = 2.011 X 12 = 24.132 ] /sec
(<)

Average current

. 50+100450 200
[=——=—mA

3 3
m 3m m

it 200x10-3x30 2

=0.496 A

I

Z =

(<)
The equivalent current due to motion of electrons
is given by

e 1.6 x 10719

Tt 1594 x10-18
= 1.0037 x 101

=100.37 X 10734

= 100.37mA

(a)

In the circuit arrangement PSTQ is a balanced
Wheatstone bridge, hence resistance 2R joined in
arm AB be omitted. Similarly, resistance 2R
joined in arm BC may also be omitted.
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89

90

91

92

S A T
VW MW
R L o
S
P | Q
W YW
= o
2R | 2R
K VW VW)
1 1 1+1_u+2R+u_(R+r)
"Req 4R 2r 4R 4uR  2Rr
2Rr
= Rea =377
(b)
dT

d
—=—(at? — bt3) = 2at — 2
Py (at bt3) at — 3bt

When t = t, (ie, neutral temperature), Z—f =0
~ 0= 2at, —3bt2 ort, = z—z.
(@)

The circuit may be redrawn as shown in the
adjacent figure

Here E¢q = 12V, 1q = % =1Q

Eeq 12 12

i= = =—=120
R+rq 5+1 6
SQ + +
ZQFHV ZQI12V
(@
i =ndevy
i
orvdzm

Total number of free electrons in the unit length
of conductor, N = n4 x 1.

Total linear momentum of all free electrons per
unit length

i [

i
= (N =nA X —= =
(Nm)vg = nm nde (e/m) s

(b)

Asm=zlt=z(%)t ieemxVt
.My Vot

Tmy T Vit

93

94

95

96

98

99

Vyt, 6X45%2
ormy =y XM =750
1¢2

(a)
Neon bulb is filled with gas, so the resistance is
infinite; hence no current flows through it.

=1.5g.

| m—
£ S
Now, V,=E(1— e t/RC)

= 120 = 200(1 — e~t/RC)

2
= g~t/RC = Z
5

> t=RCIn25

t 5
R = 25 = 2303 x2 x 10° log 2.5

=2.7x%x10°Q
(b)
vy x 1/1. Therefore, drift velocity is halued
(b)
1 1 N 1 N 1 3
R R R R R

ﬁszgﬂ

= Rs=R+R =2RQ

R 7R
:Rnet :RP +RS = 2R+§:?Q
(a)
The resistivity of metal increases when it is
converted into an alloy
~p'>p
(b)
This is because of secondary ionisation which is
possible in the gas filled in it
(a)
USing RTZ = RTl [1 + a(TZ - T]_)]

(7-5)

=>7=5[14+(@x50)]=>a= 350

= 0.008/°C

100 (b)
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101

102

104

106

107

Ammeter is made by connecting a low resistance
shunt Sin parallel with galvanometer G. since ¢
and Sare in parallel, the potential difference
across them is same.

Ammeter

=(i—ig) xS
G =R,i=4i,
ig i.g
S = XR=—"F—7XR=—
3ig 3

Maximum current flows through bulb (1)
Therefore, it will lights brightly.

(d)

igG G
> — =
(i—-ig) S
(d)
Potentiometer works on null deflection method.

i=ig 10-1 9
i 1 1

In balance condition no current flows in
secondary circuit.

(b)
The circuit can be simplified as follows
B A C
; 300
1 .
i3 I3
A <D
. 40Q  4ov
12
£ MM —i—IE
40Q  sov

Applying KCL at junction A

(1)

Applying Kirchhoff’s voltage law for the loop
ABCDA

—30i; —40i3+40=0

= —30i; —40(i; +i,) +40=0

=70 +4i, =4 ..(i)

Applying Kirchhoff’s voltage law for the loop
ADEFA

—40i, —40i3+80+40 =0

= —40i, — 40(i; + i,) = —120

i3:i1+i2

On solving equation (ii) and (iii) i; = —0.44
(9

From Faraday’s law, m/E = constant
where m = mass of substance deposited, E =
chemical equivalent

108

109

110

111

112

113

114

115

116

m, E, 108
= m, =——X 1.6 =5.4g

“-—="s
m; E; 32

(b)

Based on Peltier effect

(b)

The current through the voltameter is same as
drawn from the battery outside it

(@)

Slope of graph
11
"V R

If experiment is performed at higher temperature
then resistance increase and hence slope
decrease, choice (a) is wrong.

Similarly in choice (b) and (c) resistance increase.
But for choice (d) resistance R increases, so slope
decreases

(d)
2
Heat produced, H = %. When voltage is halved,

the heat produced becomes one-fourth. Hence
time taken to heat the water becomes four time.

H = V2 Hi R, 4 2
R H, R 2 1

()

Given that

emf Ey = 1.5y
Where ry is the internal resistance of nth cell.
Totalemf E =FE; + E, + Es + -+ E,
=15[rn +ry+r3+ -+l
Total internal resistance
r==mtrtryt+ee+n
Etotal

~ Currenti =
Ttotal

. L5[m 4ttt
Tttt ot
Hence, i = 1.54

(b)

The given network is a balanced Wheatstone

bridge. It’s equivalent resistance will be R = %Q
14 5V

So current from the battery i = T=r =
R 18/5 18
(d

The resistance of 40 W bulb will be more and
60 W bulb will be less
(c)
E = aT + bT?
At temperature of inversion, E = 0,
~aT;+bT? =0

a

=>Ti:_E
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117

118

120

10 x 1076

ST, =———"—— =500°C
£ 7(0.02 x 1076)
(c)
i
10kQ2 i \
- i/2
30V 10kQ 10kQ2

B
Equivalent resistance R = 10 + 1—20 =15 kQ

Current i =2 =2 x 10734

Hence, potential difference between A and B
2%x1073

V= — x 10 x 103 = 10 Volt

(b)

Let the potential difference across battery is Vand

internal resistance of the cell is 7, then

E=V+ir ...(0)

V=iR ...... (ii)

Now, from Egs. (i) and (ii) we have
E=iR+ir=i(R+7r) ...(ii)

Now, dividing Eq. (iii) by Eq. (ii), we get
E R+1r T

% R R
E 1_r
% "R

(E_V>R—
or % =7r

Hence, internal resistance

_(E-V
r=()r
(b)
In the given circuit, resistors 4Rand 2R are
connected in parallel while resistance Ris

connected in series to it.

Hence, equivalent resistance is
S VAVAY NAN—

R 4
I3

R

Given, emfis £'volts, therefore

F_3E
"TRTR

7R/3

Vo 3R 3E
= = —X = —
TR 7
Potential difference across 2R is
prop B _4E
a 7 7
121 (a)
; ; _evl.p_Y
Drift velocity, vg = - [ E = L]

Where the symbols have their usual meaning
If the temperature are not same, 7 cannot be

same. Then none of the given options is correct
v, 1

If temperatures are same, then % =4, =2
122 (d)
The light from bulb spread out uniformly in all
directions.

For a 100 W bulb, intensity at a distance of 3 m is
_ Power 100

" Area :4n(3)2

Asl = gycEZ,s = EZps

= 8:C (D)
For a 400 W bulb, intensity at the same point is
’:ﬂ: 2 _L
4m(3)2 7T gye

Es I' 400 _ 4m(3)?
EZ, 1 4n(3?2 100

E7’”72‘ns = Ezms X4 = (2.9)2 X4 Epps =
2.9Vm~1(Given)]

orElme =2.9x2Vm™1 =58Vm™1

123 (b)

Neutral temperature, t,, = t‘;—tc

t; +10°
= 285° = ——

2
570° =t; + 10°
or t; = 560°
124 (b)

Here, V<E
-~ E=V+Ir
For first case
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125

126

127

128

129

130

132

133

12
E=12+—r

e (D)
For second case
E=11+ 1 (ii)
= 10T ...... ii
From Egs. (i) and (ii),
12 12 =11 1
LETAERET A
20 Q
=r=—
=7
(b)
The amount of chlorine
P
m=zlt=z(v> t [~ P=VI]|
— 0.367 x 1076 x (100 a 1000) X 60
e 125

=0.017616 kg = 17.616 g
(a)
Rparaitet < Rseries- From graph it is clear that
slope of the line A is lower than the slope of the
line B. Also slope = resistance, so line A
represents the graph for parallel combination
(a)
Near room temperature, the electric resistance of
a typical metal conductor increases linearly with
temperature.
R =Ry(1+ al)
Where « is the thermal resistance coefficient.

(b)

L X1
R:%:0.7= P

= (1x1073)?
p=22x10"%hm—m

(b)
Inthe partc b d,

Vet Va
V.-V,=V,=V; =V, = 3
Inthe partcad
Vet Vg
VC—Va>Va—Vd:> > >Va:>Vb>Va
(<)
7iot m mXF [ e E]
= St =— = w7 =_
et Zi Exi F
_ 27 X 96500 — 120625 _ 12062.5 b
T T108x2 2T 3600
= 3.35 hr
(c)
We know that 2t =22 = 2
P, R,
(b)

As both cells are in series, the circuit current

. E+E 2E
1= =
T1+T2+R T1+T2=R

As terminal potential drop across 1st cell is zero,

hence
Vi=E—iry=E 2E =0
1= = (r1+r2+R)r1_
E E
ot
r I
|
AVAVAY
R
po_2En +7+R=2r, =R
= F = orry + 17 =2r =
(n+mrn+R) ' 2 1
=(r—12)
134 (d)

When a circuit is made up on any two metals in
thermoelectric series, the current flows across the
cold junction from the later occurring metal in the
series to the one occurring earlier. In
thermoelectric series Bismuth comes earlier than
Antimony. So, at cold junction current flows from
Antimony to Bismuth and at hot junction it flows
from bismuth to Antimony.

135 (d)
Resistivity is the property of the material. It does
not depend upon size and shape

136 (d)
As circuit is open, therefore no current flows
through circuit. Hence potential difference across
X and Y=EMF of battery =120V

137 (a)
I’Rt I?Rt
H = 7 = 17 cal
138 (b)

Kirchhoff’s second law is YV = 0

It states that the algebric sum of the potential
differences in any loop including those associated
emf’s and those of resistive elements, must equal
Zero.

This law represents ‘conservation of energy’.

(b)

When length and radius both are doubled, in

139

. . L .
accordance with relation R = p; the resistance of

wire is reduced to 1/2 of its initial value. As at
constant voltage the heat produced H « 1/R,
hence heat produced is doubled

140 (c)
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142

143

144

145

146

Approximate change in resistance=2 X % change
in length by stretching

(b)

By using Kirchhoff’s junction law as shown below

1A

.

2A 34

5A
3A

4A

Wegeti = 84

(a)

. d
S dt

~dq = (3t + 2t +5)dt

t=2

=3t2+2t+5

nq= f (3t? + 2t + 5)dt

t=0
3t 2t 2 2
=T+7+5t|0=t3+t2+5t0=22c
(a)
i G+S ig S 25
g’?f:T‘Eﬁ‘ZG‘H
(b)

Current flowing through 2Q) resistance is 34, so
P.D.acrossitis3 x 2 = 6V

145

~ Power dissipated in 50 resistance is
P=i’R=(1)2x5=5W

Current through the bottom line =

A 262
AV
— 6V
40
AW
e— V——mMmMmMmMmMmMmmm™ >
L AWA—— AW
1c 50
1A
|1
1T
()
We know that thermoelectric power
s dE
-~ dT

Given, E = K(T —T,) [Ty =2 (T + ;)|

By differentiating the above equation w.r.t. T and
putting T = % Ty, we getS = %kTO

(d)

Three resistances are in parallel,
1 1 1 1 3

“RRTRTRTR
The equivalent resistance

148

149

150

151

152

153

R 6
R=30=5=20

3
()
Internal resistance of the cell
—f qR
U 7
= [1'5 1] 14 =1Q
"= l1a =
(c)

From Kirchhoff’s second law

V =Yir (for closed mesh)

Where Vis potential difference, i the current and
r the resistance.

~E+E=Ir+1Ir =2Ir

g (D)

Vo=V, =E—1Ir

Putting the value of /from Eq (i), we get

or [=

E
G-V =E——xV=0
(c)

P 2
Here, — ==
Q 3

we know
P l

Q0 100—1
2 l

37100 — 1
= [=40cm

(c)

Vg =

I 20

nde 1029 x 10-6 x 1.6 X 10-1°
=1.25%x10"3m/s

(b)

Total resistance

Or R= 20+40

R = 6012

G=15V
V15

Current [ = R 60

I =0.254

Given

Potential gradient = l

_20x0.25

10
PD across 240 cm
E=05x 24
E= 12V
(a)
Equivalent resistance of the given network
Req = 750
-~ Total current through battery,

=0.5Vm™?
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3V =

- 50Q <R 500

Current through resistance
3 60

= X
150 ~ (30 + 60)

_ 3 y 60

150~ 90

2

" 150

V4 = i4 X R4

Ry

_ 2 x 30
150

—2—04 It
=g =04vo

154 (c)
Current through a conductor is constant at even
cross-section of the conductor

155 (c)
Mass deposited = density X volume of the metal
m=pXAxX ..(I)
Hence from Faraday’s first law m = Zit ...(ii)
So from equation (i) and (ii)

, Zit
th=prx=>x=p—A
3.04 X 107 x 1073 x 1 X 3600 B
= 9000 x 0.05 = 24x107m
= 2.4um

157 (c)
The given circuit can be simplified as follows

10Q
30 AMA
30 R Q@
10Q2
AN
30
=~ P —WW— ———Q
L aww—
(3+R)
R_3+1Ox(3+R)_ 30 + 10R
B 10+34+R 13 +R
_39+3R+30+10R_69+13R
B 13 +R ~ 13+R
13R + R?2 = 69 + 13R = R = V69Q
158 (b)
R « [? = If | doubled then R becomes 4 times
159 (c)

Ammeter is used to measure the current through
the circuit

160 (b)
i = £ =>P=i2R=>P=Ez—R
r+R (r + R)?
Power is maximum when r = R = P, = E%/4r
161 (c)

0y =20, —06; =2x 210 — (600 — 273)
=420 — 327 = 93°C

162 (c)
Let the circuit be as shown

20 20 2Q
AMA—AM—AMN
e

}_‘
2Q

Equivalent resistance between A and Bis
1 1 N 1 2
R 2 (2+42+2) 3

3
R =—-=150Q

2

Therefore, 4 resistances are required.
163 (b)

Tiron _ Piron _ 1x 1077 _o4
TCopper Pcopper 1.7 x 10~8 '

164 (c)
For a fuse I? « r3
o
B
32 (0.02)3
1z \0.03
3/2
L=3x(3)"a
165 (d)
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Let n cells be in series and m in parallel, then
nE E

R+nr=R+1
m

r
= n[R+—]=R+nr

m
= nRm + nr = Rm + mnr
= 6+ 2r =3+ 4r
= 2r=3
= r =150
(a)
The ratio'g—;will remain unchanged.
(b)
VZ—Vle—iT:5—2X0.5:4v0lt
=>V,=4+V,=4+10 = 14 volt
(a)

Power in electric bulb

166

167

168

P=—
R

So, resistance of electric bulb

Given, P, = 25W,P, =100 W,
Vl = VZ = 220 Volt
Therefore, for same potential difference V

Rl
(x_
P

Thus, we observe that for minimum power,
resistance will be maximum and vice — versa.

Hence, resistance of 25 W bulb is maximum and
100 W bulb is minimum.

(9
Let temperature of cold junction be 0°C and that
of hot junction be T°C. The relation for thermo-

emfis given by

169

1
E =AT — > BT?
Given, A = 16,B = 0.08
1
~E= 16T—E><0.08><T2

Since, at temperature of inversion emf is zero, we
have
0= 16T — 0.04 T?

T —16 400°C

= = = o
0.04

170 (c)

The equivalent circuit can be redrawn as

So, the given circuit is a balanced Wheatstone’s
bridge.
Hence, the equivalent resistance
@A+ x(A+4)
BT U+ +@+2)
_8x8 64

=— =40
8+8 16

171 (b)

Force =Electric intensity Xcharge

_ Potential diffsrence

X charge
distance &

|74
L 48x10719 = s x 1.6 x 1071°

or V = 15 volt
172 (d)
In stretching of wire R « %, where d = Diameter
of wire
173 (d)
Total current through the circuit
10 3
1 = =
1000 + 500 250

3
. . 2 3
Now voltmeter reading = i, X Ry = 3 X 520 X

250
500 =4V

174 (b)
_ .,V iR _ r R
E—xl—T—Txl:E_mxle
10 5
:E:mx§x3=3v
175 (c)
i =ndevy

i . 1
orv, =Ele, UdOCZ

As A increases v, decreases, because i remains
constant

176 (a)
R = pl/A or R « l/A. Thus, resistance is least in a
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177

178

179

180

181

182

183

wire of length L/2 and area of cross-section 24

(<)
o 5.4
47 nde 84 x1028 x 1076 x 1.6 x 10~
= 0.4 X 1073 m/sec = 0.4 mm/sec
(<)
The power of the battery, when charged, is given
by
Py =Wl

The electrical energy dissipated is given by E; =
Pt;

i.e.,E; =ViLt; =15%x10x 8 = 1200 Wh
Similarly, the electrical energy dissipated during
the discharge a battery is given by,

E, =V,I,t, =14 x5x%x 15 =1050 Wh

Hence, watt-hour efficiency of the battery is given
by

E

n= E_2 x 100 = 0.875 x 100 = 87.5%
1

(d)

Total power spend across two resistors connected
VZ

R,

in parallel to battery = — +
1
36

3><3 3><3_ _1s
2 2/3"2"
=3X3X%X2]
(b)
ConductanceCzl:izCocl
R pl l
(d)
20 30
i
o—-l)_— I
—AMA AW
2 60 40

Resistance of upper branch R; = 2+ 3 = 50
Resistance of lower branch R, = 4 + 6 = 100

iy, R, 10
Hence Xt =—=2==—=2
ly R1 5

Heat generated across 3 Q (Hy) i2x3 _ 4

T iZx6 2
-~ Heat generated across 3 £ = 120 cal/sec
(b)

At resonance both bulbs will glow with same
brightness. At resonance,

X, =X¢

1
OI'ZT[fL—m

1
f_Zn\/E

Heat generated across 6 Q (H,)

Or
(d)

184

185

186

187

188

189

1 R I 17 1 5 /2\?
Ro<—=>—=—x—2:—=—><(—) =1,
1'2 RZ lz rl 1 l2 1
=20m
(c)

If an identical battery is connected in opposition,
net emf = E — E = 0 and the current through
circuit will be zero, although each one of them has
constant emf.

(a)

The circuit given in figure can be redrawn as
shown here. Here two resistances are joined in
series and the combination is joined in parallel
with the third resistance. Since in parallel
grouping effective resistance is even less than the
smallest individual resistance, hence net
resistance will be maximum between the points P
and Q

r /3

Q
(9
S —50X12=>12+G—60=>G
Y“T516 “12+6 B
= 480
(b)
i;S=(i—i)G=i;(S+6)=iG
S C 8 g
i S+G 2+8
(b)
b 1.5 1
i1 +i, 372 amp
¢ 20
i
AW
i ) 30
L5V
{f
i3 i —osA—
L3 i1 =1y ~ip,=054=1
(d)
Current through the galvanometer
= 3 = 10734
~ (50 +2950)

Current for 30 divisions = 10734
Current for 20 divisions

1 A
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190

191

192

193

194

° (Y

29500

N
||
3V

For the same deflection to obtain for 20 divisions,
let resistance added be R

.2 x 1073 = 3
3 ~ (504 1R)
or R =4450Q

()

Suppose resistance R is corrected in series with
bulb

Current through the bulb i = g =

Q 30V, 90w

30V

34

R i
MWW

0V

————* 120V &———

Hence for resistance V. =iR 2 90=3XR=>R =
300

(9
Rmax = nR and Ry, = R/n = % = n?
(a)
The voltage per unit light of the metre wire PQ is
(6'00 mV) i.e.10 mV /m. Hence potential
0.600 m

difference across the metre wire is 10mV /m x
1m = 10 mV. The current drawn from the driver

1OmV:2mA

cellisi =

(2Vv—-10mV) _ 1990 mV
2mA T 2ma

=995 ()

The resistance R =
(b)

To make range n times, the galvanometer
resistance should be G /n, where ( is initial
resistance

(d)

Let a resistance rohm be shunted with resistance
S, so that the bridge is balanced.

If $”is the resultant resistance of Sand r; then

In balanced position

195

197

198

199

r = 60}
(d)

Let the value of shunt be r. Hence the equivalent

resistance of branch containing S will be %

In balance condition,g = @. This givesr =
80

(b)
P=Vi=i=

22x10% 1

22000 10
2

1
Now loss of power = i?R = (E) X100 =1W
(b)

Let resistance for bulb filament at 0°C be Ry and
at a temperature 0°C its value be 200 (2. Then,
100 = Ry(1 + a X 100) = Ry (1 + 0.005 x 100)

= Ry(15) ..(0)

and 200 = Ry(1 4+ a X 8) = Ry(1 + 0.005 x 0)

= Ry(1.00560) ...(ii)
Dividing Eq. (ii) by Eq.(i), we get 2 = 1+01'.05059
3 =1+40.00560
S 0= —2_ — 400°C
0.005
(9

Since the current coming out from the positive

Page| 158



200

201

202

203

terminal is equal to the current entering the
negative terminal, therefore, current in the

respective loop will remain confined in the loop

itself

=~ Current through 2Q resistor = 0

(d)

Graph (d) represents the thermal energy
produced in a resistor.

(9

Potential difference across 1 M() resistor is

18V x 1 x 10°Q 18V x1x 106Q

Vo= Vs = oy Dx 1000 12 x 1050
— 15V

Vg = —15V [Given]

2 Vp—Vg =15V orVp = 15V + Vj

=15V — 15V = OV

+3V
A
200 k2
P
1Mo
o B
-15V

Potential difference across 200 k{) resistor is
_ 18V x 0.2 x 1000

Ve = (0.2 + 1) x 106Q

_ 18V x 0.2 x 1000 B

T 12x108Q

V, = 43V [Given]

V=V =3VorVp, =V, -3V

=4+3V-3V =0V

(a)

Current through resistance P and Q,

Vy—

4 1

“T90+110 50

1
V,—Vg =Pi; =90 Xx—=18V
A B L 50

Current through resistance R and S,

4 1

2= 20+60 25

1
Vi—-Vp=Ri,=40Xx—=1.6V
A D %) o5

Vg —Vp = (VA _VD)_(VA_VB)

=1.6-18=-0.2V

(b)

- 100 _ 32 70 100
By using ey = ey” + e3; + e7q

204

205

206

207

208

209

210

211

212

213

= 200 = 64 + 76 + e10° = e33° = 60 uv
(@)

Given, E; = 1.5V, = 27 cm,

I, =54cm,E, =?

E1 l1

E, L

(a)

Joule effect is not reversible

(9

The given circuit can be redrawn as follows

20
20 20 20 10 20

S AMA—AWA—AMA~
20
= Req = 50
(a)
=L > =14
"TRYr 25405
V=E—-ir=5—1x0.5=4.5Volt

(b)
Current [ = %
nx16x 1071
3.2 =
1
3.2
— — 19
n=Texio 2x10

(b)

As the current and the other factors are same for

both the galvanometers

N «tan6
N; tan60° 3
N, tan30° 1/v3

Ny
= —=3

N,
(a)

) Potential difference
Resistance =

Current
(b)
] ) 0.01 S g 50 0,050
= = = = = — = .

YT rSsT 10 50+ 999
(b)

The sensitivity of potentiometer can be increased

by decreasing the potential gradient i. e. by
increasing the length of potentiometer wire

[Sensitivity o i « Length]

(@

We can simplify the network as shown
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2

— 2D — E
40 2_‘R_(o.s+R) R
| 40
{49 i _ e 405 +R)?
av 1.60 L, 77T (2 +R)?
L
@ Solving we get, R = 4 Q
216 (a)
With rise in temperature the thermal velocity of
the electron increases. Relaxation time and hence
drift velocity will decrease.
So, net resistance, 217 (a)
R=2.4+1.6=4.0Q L = X6 =24
Therefore, current from the battery. 2+4
V4 I, =4amp
i=p=7=14 218 (b) _
Now, from the circuit (b), vg = i/nAe
4r'=61 28 -6 -19
3 =0.21/(84x10°° x107° x 1.6 X 107'?)
= ['==1
2 =1.56 x 10 °ms ™
But i=I+/’
3
=I1+21=2] 219 (a)
2 For power transmission power loss in line P, =
5 'ZR
1= 51 l
5 If power of electricity is P and it is transmitted at
= I=§=O-4A VoltageV,thenP=Vi=>i=§
214 (a) P = (P)ZR _PZR 22x10°x22x10°x 10
Vap = ig-G = (i = ig)$S =\v) T T V2 T 22000 x 22000
S =0.1W

A 220 (b)

As 5Q resister is joined in parallel to series
ACi- i) combination of 4Q and 61 (ie, total resistance
(i- g 10Q),V =constant.
9i b1 _ Ry _ 10 _
S S @ andiz—Rl—s—Z
[ a g b
o=l
ori; =~
i = (1 + —) Ig
S Now heat produced per second in5() resistor
Substituting the values we get,
i = 100.1mA Hy = i?R, = i? x5=100Js"1 ..(D)
215 (d)
. . 2E and for 4Q resistor
In series i =
2+R
N2
2 2p £2 Hy=i3R, = (2) x4 =1} ..(iD)
=i‘R=—=]) .
Ju=t (2 n R) o . }
Simplifying Egs. (i) and (ii), we get
In parallel
2 _ 1 o, = 2% 100 = 20551
—_ = —X =
. E 100 527275 Js
1=
05+R 221 (b)
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222

223

224

The resistance of one wire

R, = p—
2=Pp 4,

Ratio of their resistance

Rl ll AZ

—_— = — X —

RZ Al l2

*Mass=densityXvolume
*Mass=density Xarea Xlength

2
R ! Azl
Or —1=(—1) x £22

Ry Iz pA1ly
or o (k) me
Ry 173 mq
or =2 y3dopfa 27
R, 16 2 R, 32
Rl: RZ == 27 32
(d)
We know that the current in the circuit
E
] =
R+r1
and power delivered to the resistance Ris
P=1I°R = E°R
B " (R+71)?

It is maximum when Z—Z =0
dP 2(7’+R)2—2R(1”+R) “o

drR (r +R)*
Oor r+R)?=2R(r+R)
Or R=r
(b)
. i+ T. 10+530—270°C
o2 2
(d)
Let Ry and R, be the resistances of the coils
Vit V2t
H= and H =
R, R;
th, t Ry 4 .
R, R OR & - (@)
Now in parallel
,_ RiR, _
TRy t+R, T
v )
=% .. (i)
Now,V—z,t = ity
R Ry

225

226

227

228

229

tx(R;+ R) 4
= - " ==

R.R, =R .. (i)

On using Egs. (i) and (iii), we get

_ tity
Tttt
(c)
Error in measurement = Actual value - Measured
value
Actual value = 2V
998 Q)
©
i
It AW
*'2\7 20
2
‘T 99812
_ 1
500
Since E =V +ir
V=E-i 2 ! X 2 998 |74
= = — = —_——_— e p—
i 500 500
~ Measured value = ﬁV
500
= Error = 2 — =2 = 4 x 10 3volt
500
(d)

The circuit shown is a balanced Wheatstone
bridge. So, there is no current flowing through
10Q resistance. Therefore, by replacing 10
resistance by 20() resistance, current in the circuit
will be as such ie., 4A.

(c)

_(h _ 75
T—R(E—l)—lo (E—l)

=10 x 0.0154 = 1.54Q
(a)
Suppose m rows are connected in parallel and
each row contains n identical cells (each cell
having E = 15V and r = 2Q)
For maximum current in the external resistance

s . nr
R, the necessary condition is R = g

>12="2sn=6m ..()

Totalcells =24 =nxm ..(ii)

On solving equations (i) and (i) n = 12 and m =
21i.e.2rows of 12 cells are connected in parallel
()

Current drawn from the cell in resistance R; will
bel =E/(Ry +T1)

Therefore, heat produced in R, ie,
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230

231

232

233

234

235

236

u - E?R;t
TRy +1)?

E?R,t
(Rp+1)?

Heat produced in R, ie, H, =

As per question H; = H,
EZR;t _ E’Ryt
(R1+7)%  (Rp#7)?

On solving we get;

r = R1R2

=+/100 X 40=63.25Q

(b)

1>1>1
Reo  R7o

Hence, the correct option is (d)

(b)
Potential gradient x = % =&

2 15 3
:x=—(15+5)xﬁ=mvolt/cm
(9

. l
Resistance, R = Py

R x| 1
o oc—
A
~R is maximum when

A
length = 2L and area = >

(a)

22.4 litre H, = 1 mole of H, = N molecules of H,
= 2N atoms of H

So charge required to liberate 22.4 litre of H, =
2Ne = 2F

Hence charge required to liberate 11.2 litre of
H,=F

(b)

Current through external resistance,

. nE  5x2
YT TR 5x02+44

(@)

When bulbs are connected in series, P =

2A

vz y?
R T 3R
When bulbs are connected in parallel

., VE VEx3
P=%="%
(b)

11.2 L of H, is liberated by 96500 C 22.4 L of H, is

=3X3P=9P

237

239

240

241

242

liberated by
96500 2 = 193000 C.

(d
Case(DE+E=(r+r+5)x1.0

or2E =2r+5 ..(I)
Case (ii) E = (22 +5) x 08

T os
orE = (E + 5) 0.80orE = 0.4r + 4.0 ..(ii)

Multiplying Eq.(ii) by 2 and equating with Eq.(i),
we get

2r+5=00.8r+8

orl2=3orr =3 - 2.50Q
1.2

(d)
6() and 6} are in series, so effective resistance is
12Q which is in parallel with 3Q, so
1 B 1 N 1 _ 15
R 3 12 36
=>R 36

15
I_V_4.8><15_2A

"R 36

(@)

Let Ry, = resistance of filament at room
temperature

R; = resistance of filament at 2500°C
Similarly powers, Py and P;.

Here, voltage remains the same.

also R; = Ry[1+ a(2500 — 20)]

and Py, = P.[1+ a(2500 — 20)]

= 50[1 + 4.5 X 1073(2500 — 20)]

= 608W

(@)

Each part will have a resistance r = R/10
Let equivalent resistance be 7y, then

i=l+l+l ....... 10 times

TR Tr T T

1 10 10 100 R 0.01R
S —— " = —— = VUu.
m  r R/I0. R _'RT100

(c)
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244

245

246

247

248

4Q 6Q2

Resistance of the part AC

RAC == 01 X 4‘0 = 4‘Q and RCB = 01 X 60 = 69
In balanced condition% = g =X =4Q
Equivalent resistance R.; = 5 so current drawn

from battery

| = > =14
i= - =
(o)
i=ev=16x10"1 x 6.8 x 10'°
=1.1x103amp
(b)
i i v y (rz)z ,
= = X—=>—=— —] =
Va = ez T VA% 2 T i, \n v
v
2
(b)
E (M/P)
=z==It= It
m F F
3
ort = MFe _ (0.254%103)X96500 X2
MI 63.5x100
=7720s
(b)
In series, current,
. 2E
nT oo
In parallel, current,
. E 2
2= 2 +§ 447
According to the question
il = iz
2E 2E
—t =
44+r 2472r
= r =20
(d)

In the given circuit 4(1 resistors are connected in
parallel, this combination is connected in series
with 1Q resistance.

AN
2Q 1Q
6V
1 1 1 2 1
 — =4 === —
R 4 4 4 2

249

250

251

252

253

254

255

256

= R' =20
Also, R"=2 Q +10 =3Q

From Ohm’s law, V = iR
V 6

1= E = § =24
(b)
Heat produced by heater per second = 1.08 X
103]
Heat taken by water to form steam mlL
= 100 X 540 cal
=100 x 540 x 4.2]

~ 1.08 X 103 x t = 100 x 540 X 4.2
100X540x%4.2
———=210s

ort =
1.08x103

(d)
Heat developed by 210 W electric bulb in 5 min is
given by

W_210><5><60

=— =1 1
7 e, 5000 ca
(d)
Equivalent resistance = 22+ 2 — 50hm So the
4+4 6+6

. N 20
current in the circuit = 5 = 4 ampere Hence the

current flowing through each resistance =

2 ampere
(d)
Here, 20 and 2() are in parallel
1 1 1
R 272
_2x2
S22

Now, internal resistance (1), 20, 4Q and
resistance Rin series.

S Rpet = 1Q 4+ 20+ 40 + 1Q = 8Q

Hence, current

I = R-8- 0.54

(d)

The given circuit is a balanced wheatstone bridge
circuit. Hence potential difference between A and
B is zero

(d)

V2 l v? Av? . AV? .
P="butR=E=p= = —. Since —is
R A pl/A pl l

. _ 1
constant as per given condition so P & s
(d)

Current in 9Q is 24, so that in 6} is 34. Total
currentis 2 + 3 = 5A. Potential drop 5 X 2 =
10V

(@
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V2 From Ohm’s law,

HZF C t'—V—6—15A
2 urrenti = =-—-=1.
=" 261 ()
H The given circuit can be simplified as follows
(25)?
= =250
25
257 ()
If a cell is connected between points A and C, no
current will flow in arms BE and ED. Therefore, W Rap = —

the resistance of arms BE and ED an be removed.
Now resistance between points A and C will be
the resistance of three parallel arms, each of
resistance= R + R = 2R

262 (a)
Specific resistance is independent of dimensions
of conductor but depends on nature of conductor.

-~ Total resistance R,will be 263 (a)
p Here three resistance of 4Q each are connected in
1 1 1 1 3 2R parallel so that their combined resistance = %Q. It
Rp 2R TRTZRTR R = 3 is in series with ammeter, battery and last 4Q
resistance.
258 (¢)
[xQ _ 4 16
Iy ~ 1 ~ Net resistances R = 3 +4 = EY
12
S 1 -~ Current in main circuit =ammeter reading
G+S 2
;l-l_O _ 1 _ i = E = 126—V = §
G+4O_§=>G_4OQ R 20 8
259 (d)
The resistance of the cell is independent of em.f |264 (d)
260 (d) Slope of V — i curve = resistance. Hence R = % =
In the given circuit the resistors of 2(2 and 3(Q) are 10
connected in parallel hence, equivalent resistance g5 (©
is When rod is bent in the form of square, then each
i = 1 + 1 - E side has resistance of
R ’ 2 6 3 %Q. As shown R4, R, and R; are connected in
“R = 5 Q2 series, so their equivalent resistance
Also in steady state, the circuit is shown as. R, = 1 0
Resistor’s of o i 4
EQ and 2.8Q are connected in series. S 2= Llo
6/50 R>=1Q
R'=R;+R, +R;
) _1. 1. 1.3,
6V 2.80 4 4 4 4
. Now, R’ and R, are connected in parallel, so
Hence, R” = - + 2.8 equivalent resistance of the circuit is

=1.20+ 2.8Q = 4.00
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R' xR, ‘

Ve

"R +R,
3) (1 34
_ Q06 o
3 1
)+ S
3 :
) 3
= EE = 16 Q Now, 12A current is entering in parallel
266 (a) combination of 3Q and 6 again from current
F=Ne=6X% 1023 X 1.6 X 10—19 distri6but1102n law
X
267 (d) i = 5— =84
The equivalent circuits are as shown below 3% 12
c ¢ 9 iy = 5 = A.
2Q 20
p . -~ Potential difference across 3(1 resistance
s 8 =8x3=24V
-
= 20 0 272 (a)
D B e 5 R pi _m i
Clearly, the circuit is a balanced Wheatstone A ne’t A
bridge. So effective resistance between 4 and B is 273 (d) _ _ )
20 Let x is the resistance per unit length then
268 (a) Equivalent resistance
T, + T, K~
T, =
2 4 B
T; = 2T, — T, = 540°C
270 (d) Ry=x¢,
The last two resistances are out of circuit. Now 8 RiR,
isin parallel with (1+1+4+ 1+ 1)Q R= R, +R,
8
R=80|80=-=40= Rz =4+2+2=8Q L8 _(t)Gty) 8 4t
2 3 xbi+xt, 3 T4 +4,
271 (c) S8, )
As 30Q and 6Q resistances are 3 %+1
In parallel their equivalent resistance will be 2(. Also Ry = x8; + xfy = 12 = x(£, + £,)

HEI:E 2Q and.4Q are in series, their eq.ulvtj:llen.t 512 = xf, (ﬁ + 1) (i)
resistance will be 6. From current distribution 47

law Dividing eq. (i) by eq. (ii)
g x€q
i, 60 3 (%“) 21
VA VAV E—— EVE 7
= xt, (Z + 1) ( )
18 A
( ) 8 4
R 120 362,
i 2
2 = (y? +1+2y)><— y [WhereyzZ]
. 12x18 = 8y? + 8+ 16y = 36y
ih = =124 2
18 =8y —20y+8=0
i, = 6x18 = On solving, we gety = %or 2
18 _h_1,
y=g =30r

274 (a)
Internal resistance,

—R(ll_lz)—1(540_500)—40—0089
TERTL )T 500 /500

3Q
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275 (b) Here internal resistance is given by the slope of
20 30 20 graph
A — AW AMW—T—AWW x 1 y
40 0L, i.e.=. But conductance = —— ==
y Resistance x
100
A 281 ()
180 19 No charge in neutral temperature but
. 2207 " temperature of inversion is
A 282 (b)
10 ip, 15 3 _
L5 o1 (D
1':1.80 1350 h 9Q sQ
Short circuéd\\\%?:’;// 5 120
20 U //’3'0_*“\\\/740 ._T_/WW_
A
. AW
40 1()//‘ ll 5 Q
B Also? = i2R = 45 = (i,)? x 5
U 5a = i; = 3 A and from equation (i) i, =14
B Sol:l1+12:4A
20 10 50 Hence power developed in 12 () resistance
= AW W P=i’R=(4)?x12=192W
Rap = 80 283 (c)
276 (c) o L 23 2
P Xt =msAt "~ tanf tan60° 3
= 21x103xt 284 (d)
= 1.5 %4200 x [(100 + 273) — (20 + 273)] . 2E
15x 4200x80 __ "TR+R,+R,
= = S
2.1x103 Fromcell 2) E =V +iR, = 0+ iR,
277 (@) R
In potentiometer experiment in which we find
internal resistance of a cell, let £be the emf of the i
cell and V'the terminal potential difference, then
E | | |1
VoL E R: E, R
’ . . (1) (2)
Where [; and [, are lengths of potentiometer wire 2F
. . o >F=———XR,>R=R,—R
w1t.h and without short circuited through a R+R, +R, 2 2 1
I;esmtance. 285 (a)
Emci’? . Temperature coefficient of a semiconductor is
== [+ E=I(R+r)and V = IR] negative
% R
Rir 1 286 (d) |
R _E E=11(R1 +T')=12(R2 +T)
R 100 R 100 &= i
1
or T=EX10=1Q 288 (C]
279 (a) The circuit consists of three resistances (2R, 2R
Resistivity of a material is its intrinsic property and R) connected in parallel
and is constant at particular temperature. 289 (¢)
Resistivity does not depend upon shape Here resistances 4 (), 6, 12() and 24 () are in

280 (b)
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parallel. Their effective resistances, Rp will be

1_1+1+1+1
R 4 6 12 24

_6+4+2+1 13 ° 24
= 24 24 TP T3

Total resistance between 4 and B

—3+24+5—128—9859
ST 13T 13
290 (d)
The current density of electrons in a metallic
conductor = 10%2cm™3 = 10?8m™3

291 (o)
The given circuit can be redrawn as follows
A 50 50 B 50 c
2/3v 23V 2/3v

]y
|
v

A sa s D 50 ©

For identical resistance, potential difference
distributes equally among all. Hence potential

. . )
difference across each resistance is 3 V,and

potential difference between A and B is g %

292 (b)
Here, potential gradient, K = 10Vm™1;

Potential difference across length | = Kl
=10x05=5V

293 (d)
The given circuit can be simplified as follows

= MWW 3
294 (d)

295

296

297

298

6x1.5

Rt0t31=2+6+15=32kQ
@ == smA=1
V= 30ka M T R

I =( R, )1
Rz 7 \R, + R,

1—1'5><75—15 A
—7.5 O = l.om

Iz, = 6mA

()Ve, = (Ig,)(R) = 9V
Pr, (13,)R, _(75)%(2) 25

© B, = (12)rR, (15726 3

(d) When R;and R,are interchanged, then

R,R 2x15 6
e = kQ

R, +R, 35 7
Now potential difference across R; will be
6

Vv, =24|—=<|3V
6+;

Earlier it was 9V
2
Since, P = V?or P xV?2

In new situation potential difference has been
decreased three times. Therefore, power
dissipated will decrease by a factor of 9.

(b)

Mass of copper deposited,

m = volume X density

= (area X thickness) X density

=[2X(12%x3) x0.002] x89¢g
_m_ [2(12%3)%0.002%8.91] — 7765,

zI 33x1075%5
(9
Suppose n resistors are used for the required job.
Suppose equivalent resistance of the combination
is R" and according to energy conservation it’s
current rating is i’
Energy consumed by the combination = n X
(Energy consumed by each resistance)

./ 2 !
=>i’2R’=n><i2R$n=<l—_> x(R—>
i R
#H?% /5
=(3) *(55) =2

(b)

i = 24;12 = 4 A, Time of charging t = %
360 |

=>t=12x4=7.5hours

(c)

Let V be the potential at C

Using Kirchhoff’s first law i; + i, = i3
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m—v+5—v_v—0
4 2 2

On solving, V = 4 Volt, i; = % = g = 2A

10V 40 c 20 5V

——"\/\/\, ANAN—<—
Al ﬁ I2 B
EZQ

-

299 (c)
m=zIt;s09=zx10°0r z=9/10°gC™?!
m=zIlt=(9x10°) x50 % (20 X 60) =5.4g.
300 (a)
Potential difference
Length

Potential gradient =

301 (d)
Charge supplied per minute = 3.2 X 60 = 192 C
Charge 2e liberates one Cu*? ion

=~ No of Cu*? ion liberate by 192 C
_ 192 _ 192

= = = 6% 10%°
2 2x1.6x1071°
302 (a)
pl _ 50 x 1072 _
R=—=50X10"8x ———==107°Q
A (50 x 1072)2
303 (b)
The equivalent circuit of the given circuit is as
shown
3Q
6Q
1.50Q
V=9V

Resistances 6() and 2() are in parallel
_6x2 3

T6+2 2
Resistances %Q and 1.5Q are in series

4

3
R" ==+15=30

2
Resistances 3() and 3() are in parallel
3x3 3
T3+3 2
The current, [ = %
9
= m = 64

304 (d)
If C, be the effective capacitance, then
c
c
R
C C
R
Ve = 1 V
c=5"%
4 _ 9
C. 2C,

= t=RC, In2
For parallel grouping
L X

° 2

. t; = 2RC In2
For series grouping

RC
tl = 71’” 2
a = th = 2.5s
305 (b)
Resistance of combination R, = 4R
AR, AR

R, R

306 (c)
Since H « i?, so on doubling the current, the heat
produced and hence the rise in temperature
becomes four times

307 (b)
The given circuit can be redrawn as
ih 9 1
i, 18 2
and i = il + iz
i 6Q 3Q
100
> S
I i 18Q
AW

i iy
>—=14+—=1+4+2=3
51 51
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308

309

310

311

312

313

N\ 2

= 2 Proa _ (L 10 -
From P = iR = 712 = (il) X125 Pyoq = 10W
(b)
t, = z_ (500> = 100°C
Also t, = 5 = 100 = L2 = t; = 200°C
(@)
According to Seebeck effect
(@)

R= p% and mass m = volume (V) X

density(d) = (4 [)d

Since wires have same material so p and d is same
for both

Also they have same mass = Al = constant = |
1

A
Ry I A, <A2>2 (7”2>4
> — =—X—=\|— = |—
R, I A Aq "
34 ( r )4 R, = 544 Q
> — = |— = =
R, 2r 2
(a)

(Rated voltage)?

Resistance of a bulb =
Rated power

For a given voltage, R « %

“ R40 > Reo > R100

Rate of heat produced, H = I?R

When the bulbs are connected in series, the
current flowing through each bulb is same
~“HxR.AsR4y > Rgo > Rygo

& Hyy > Hgy > Hiygp > By > B, > B;

(c)

Resistance of the slab = p % where

The potential across RisI X R =V

The length of the slab is doubled. Therefore the
resistance is 2R. Assuming that the same current
is passed, the potential across the new resistance
isIX2R =2V

(a)
The emf of the circuit is
E=E,+E,

=4V + 2V =6V

In the given circuit, 32 and 6() are connected in

parallel, hence equivalent resistance is
1 1 1 3 1

=366 2
= R' =20

Total resistance of circuit is
R=10+10+ 20 = 60

From Ohm’s law V = iR

314

315

316

318

319

320

321

V6

=1l = E g =14

The 30 and 6() resistors are in parallel, hence
i1Ry = iR, =V

;X3 =i,X6

=i =2, andi;+i, =1

Ziz + iz - 1
3i 1 ] ! A
= —t = -

%) %) 3
(a)
Kirchhoff’s first law is based on the law of
conservation of charge
()
Let the resultant resistance be R. If we add one

more branch, then the resultant resistance would

be the same because this is an infinite sequence

R1=1Q X
A WWA

R2=2Q) R

B e

y
 RR,
"R+R,
=>R?—R—-2=0=>R=-10orR =20hm

+R, =R=>2R+R+2=R?>+2R

2XR
R=2424+——=2R+R*=8+4R+ 2R

2+R
4++16 + 32
=>R2—4R—8=0=>R=T

=2+2V3
R cannot be negative, hence R = 2 + 2+/3 = 5.46Q
(a)
Here, all resistance are in parallel.
VZ

~AH =—t
R

AH !
X =
R

Hence, () is correct.
(b)
Current, i = R%When Rdecreasesto 0,i = é
Similarly, potential difference V = iR when R
decreases to 0,

V=0.
(b)
Kirchhoff’s second law is based on the law of
conservation of energy
(b)
Thermo-electric power P = Z—Z; att,, E -
maximum
So P — zero

(a)
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322

323

324

325

326

327

328

329

330

331

2
Heat produced H = YL — HoiHencer =22
4.2R R H, Ry
(©
HopCop lso R o - o 2.
—=P=—>Px— X —
t R SO A p

lZ
S Rx—=Rx [2 [for same mass]

Pa_lp_4 _
SOPB—&—1=>PA—20W
(d)

Mpg = Mgy X EAg/ECu
=2 x 108/(63.6/2) = 6.8 mg.

(@)

dE
At neutral temperature, = 0
(@)

V4 —Vg =emfofthecell =2V
fU=2CV2=2x2%107° X (2)2 =4 x107]
(a)

The temperature of the wire increases to such a

value at which, the heat produced per second
equals heat lost per second due to radiation ie,

I? (p—lz) = H x 2mrl, where H is heat lost per
nr

second per unit area due to radiation.
Hence, I? o< 13

2 3
So %= %13 or r, =1y (I /1,)%/3
=1 x(3.0/1.5)%/3 = 4/3 mm.
(d)

Charge = Current X Time = 5 X 60 = 300 C
(d)

Resistance, R = % = cot 40°

(a)
—»1—@— / © AWW—
gt
S
G—(Gs)+5”
“\G+S
G GS — 5” . SII — GZ
G+S T G6+S
(c)

E-V=irorr=(E-V)i
andV = iR = 4.5 x 10 = 45V

_(50-45) 5

4.5 5

=1.10Q

()

332

333

334

335

336

337

338

L 2 Resistance of 40 W bulb is ;

Ry _ P _ 100
R, P, 40
times than 100 W. In series, P = iR and in

2
parallel, P = V?. So 40 W in series and 100 W in

parallel will glow brighter

(a)

A particular temperature, the resistance of a
superconductor is zero

G 1 1
= = — = =00
R O
(b)
. , 2E
In series, i; = —
242r
E 2E
In parallel, i, = — = —
parallel, i 2+£ 441
. , , 2E 2E
Sincei; =i, >—= =>r =20
4+r 2421

(b)
The amount of decomposition (ie, mass of the
substance liberated during electrolysis) is
proportional to ECE of the substance.
(a)

X2

3
In series, i = — ...>
’ 3r+2 ()

2 2%3

In parallel, i = 73tz = rax3

...(if)

From Egs. (i) and (ii),3r+ 2 =r+ 6 orr = 20

3X2

From egs. (i), = s = 0.75A
()

10C2
J~VWV—

R
MW
15 Q . ;Q

100 ‘ q_. -
iYW 100 10 QB 4 106 6c” B

Rx16 T
+ 10 = 18, on solving we get, R = 16Q)

R+16
(a)

When wire is stretched to doubled its length, its
resistance becomes four times

(d)
Current in wire i = Anev,
Here,i = 14,n = 8 X 10%® electron/m™3
A=5x10""m?
21=8x108x1.6%x10"1x5x 1077 X v,
1

8x10%28 x 1.6 x 10719 x 5x 1077
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339

340

341

342

Now,

1
t:Z=8><1028><1.6><10‘19><5><10‘7

=64 x 10%> = 6.4 x 103s

(c)
Voltmeter is an instrument which measure the
potential difference between two points. A high
resistance is connected in series with coil of the
galvanometer to convert it into voltmeter. This
resistance is either 2000 or more than that.
Resistance connected in series is given by

%

g
Eqg. (i) is the value of the resistance required to
convert the galvanometer to voltmeter of range 0
to V.
From the relation

R—V G
Ig
nVv

R = G

or R=n6-G=Gn-1)
Hence, R=(n—-1)G
(9
We will require a voltmeter, an ammeter, a test
resistor and a variable battery to verify Ohm’s
law.
Voltmeter which is made by connecting a high
resistance with a galvanometer is connected in
parallel with the test resistor.
Further, an ammeter which is formed by
connecting a low resistance in parallel with
galvanometer is required to measure the current
through test resistor.
The correct option is (c).
(d)
A galvanometer can be converted into an
ammeter by using a low resistance wire in
parallel with the galvanometer. The range of
ammeter can be increased but cannot be
decreased. The reason is that a series resistor
cannot change the current that will produce full
deflection.
A shunt connected in parallel is given by

146

N
IfI < Iy, then the value of Sis negative. Hence, a

galvanometer cannot be converted into an
ammeter of range I < I,.

)

343

344

345

346

347

348

349

When corrent is passed through a junction of two
different metals, the heat is either evolved or
absorbed at the junction. This effect is known as
Peltier effect.

(b)
P; = P, = 60 W; when bulbs are connected in
series then total power

PP 60X60
)y =212 = =30W
Pi+P,  60+60

()
The current in the circuit are assumed as shown
in the fig.

60 i F“_ - ;2

g 30
A AWA—>

WN—>—y

15V = g 30 30V
.

F"_ D

Applying KVL along the loop ABDA, we get
—6i;—3i,+15=00r2i;+i, =5 ..(>0)
Applying KVL along the loop BCDB, we get

—3(iy — i) =30+ 3i, =0 or —i; + 2i, = 10
(i)

Solving equation (i) and (ii) for i,, we geti, = 5 A
(@)

E = at + bt?. At temperature of inversion E is
minimum

i.e.,, E=0

2 . a
~at;+ bty =0,i.e.,t; = —3
()

1 . .
R x ;;where 7 = Relaxation time

When lamp is switched on, temperature of
filament increases, hence 7 decreases so R
increases

(a)

Slope of the V — i curve at any point equals to
resistance at that point. From the curve slope for
Ty > slope for T, = Ry, > Tr,. Also at higher

temperature resistance will be higherso T; > T,

(b)
t=3 H 3
dQ=1I1dt=>Q = Idt=[2ftdt+3ft2dt
t=2 2 2
=[2B+[t3=09-4)+(127-8)=5+19
= 24C
(d)
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350

351

352

353

354

355

356

r+R
P =i?R
b E?R
" (r+R)?
Power is maximum when r=R
EZ
Pmax E
EZ
or Pmax E
()
When a resistance of 100} is connected in series
current,
) 4 .
"T100+R - (@)

When a resistance of 1000 is connected in

series, the its range double
2V

1100+R

From Egs. (i) and (ii)

14

100+ R 100 + R

R =900Q

(d)

The rate at which heat is developed
_ V2 _ (110)2
TR 10

Current, i =

= 1210 W

(b)
Shunt of an ammeter,
_ Ig X G
-1
5XG G

~100-5 19
(b)
A =mr?=pl/Rorr = (pl/nR)/?

(17X 1078 x 0.5
"= 314 x 2

1/2
> = 0.367 mm

()

If a charged particle of charge q resolves in a
circular orbit of radius r with frequency v, then
the orbital current is given by

I =qv
or I= @ ("— 2nvﬁv—2)
— 1 2m \ C2m

ev

[=— (vv=rw)
2mr

(d)

For maximum power r = R

(a)

Initially : Resistance of given cable

! .
R=p (1)

x(9%x1073)2

357

358

359

360

361

Finally : Resistance of each insulated copper wire
is

r_ . :

R'=p TXGX 10 Hence equivalent resistance of
R' 1 l .

cable Req =5 = ;% (P =) (D)

| i

P
9mm

on solving equation (i) and (ii), we get Ry =
7.50Q
(b)
From the Ohm’s law
2E

| =

2r+R
In parallel combination of two cells, the current

through the external resistance rwill be
. E 2E
- £+_R - r+ 2R
If] =1then 2r+ R =1+ 2R
= r=R=3Q
(@)

Equivalent circuit of the given circuit is

10

c 20
6Q 20

ol

10 D 20

A

Between points Cand Dresistors 21, 2Q and 2Q
are in series, therefore, their equivalent
resistance,

R'=24+2+2=6Q

Resistors R’ and 6() are in parallel, therefore their
equivalent resistance is given by

1 _1+1
R" 6 6
R" =3Q

Now between points 4and £ 1£), 3  and 1{) are
in series.
Therefore, resultant resistance is

R=1+4+341=5Q

(b)

i = nedvy = wa)e =i—e><n_h=ZxE=E
wdn in me 4 7 4

(c)

Electroplating only provides a thin deposition of a
metal on the surface which in no way can give
hardness to the metal

(b)
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362

363

364

365

366

370

Yellow, Violet and Gold

(9
When there is no deflection, then this
temperature is called inversion temperature. It is
given by the relation
_0;+6,

2
Where 6, is temperature of cold junction = 20°C
and neutral temperature 6,, = 270°C
~0; =20, — 0, =540 — 20 = 520°C

(b)
E, 1|, 108 400
—_——_—_—) — = —
E, 1, E, 440
: 440 x 1.08 L 188V
= =——= 1. .
2 400
(a)

The relative position of metals in the electro
chemical series determines the emf between the
two metals placed in an electrolyte.

(d)
E = ° R X [
" (R+R,+1)L
= 2 X 10 X 0.4
C(10+40+0)" 1 7
=0.16V
(b)
I =4-0.08tA
or ¥ —4_008tA
dat
50
or q = (4 —0.08t)dt C
0
0.08t2]>°
or Ne = |4t — =100C
0

Where Nis number of electrons.

(@

Given circuit can be redrawn as follows

367

368

369

100 100
or N = e 1.6x10-1°
= 6.25 x 102°
(c)
E 2

=R r 39701 0¥

V=E—-ir=2-05x01=195V

(d)

For greater sensitivity of meter bridge the
resistance (R) taken in the resistance box should
be such that the null point is nearly in the middle
of the wire. In this position all resistance 2, Q, R
and Sbecome nearly equal. The emf of cell
depends upon the size and area of electrodes.

(@
I 1 v

= —= X
Va nAl nde R

_r v v
" nde” (pl/A)  nepl

As v, is independent of area of cross-section
hence drift velocity will not change, when
diameter is doubled
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Parallel

-
- Ny

4

A

R
R/3
A B A
—
R
R
:Req:E
371 (¢)
ByWheatstonebridge,i=£=2=>R:ZOQ
80  BC 80
372 (a)
v? 1
Pz?:PocEandRocl
1 P L, 2
Px-=>—=2==2
! P, I 1
373 (a)

It is found that temperature of inversion (T}) is as
much above the neutral temperature (T},) as
neutral temperature is above the temperature of
the cold junction (T), ie,

T,—T,=T,—TorT, =2T, — T

But, here the cold junction is kept at 0°C, hence

T =0.

Thus, T; = 2T, or T, = =
(b)

. 2
Resistance across XY = 3 Q

374

Total resistance
=24+ 2 = 8 Q
B 3 3

Current through ammeter
2 6 3

~8/3 8 4

3
B
R/3
2
375 (¢)

12 x 4
—12+4+2—SQ
_E 12
“R+r 6 4

L+, =24
1
IOCE
~ 1, =054,I, =154
377 (a)

Let the temperature of molten metal is t°C
The thermo-emfe = 10 X 10~°t volt

-5 -5
Current in the circuit —— = >~ = 22 tamp
R+R; 8416 9.6
Buti =+ = X107
Rg 8
107t 8x1073 9.6 x 1073
96 = 5 ort=T=96O°C
378 (a)
VZ
P=—
R
VZ
R —
hot p
_ 200 x 200 — 400 0
1000
R = 400 =400
cold — 10 -
379 (b)
Given, E = 2.2V, R = 5]
V=18V,r =?
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380

381

382

383

384

Now current in the circuit

(a)

Ei{E;, =11 /1,. As, E, /E,, therefore |; > [,.
Therefore the null point for thr cell of emf E;must
be at shorter length than that of cell E;.Thus null
point on potentiometer wire should shift towards
left of C.

(a)
Current given by cell
E
] =
R+7r
Power delivered in first case
2
P, =I?R; = ( ) R
1 1 Ry +71 1
Power delivered in second case
2
P, = I?’R, = ( ) R
2 2 R, +7r 2

Power delivered is same in the both the cases.

E \* E \*
R =( )R
<R1+r> ! Ry, +r 2

R R
(R, +71)2 (Ry +71)?

Ri(R5 + 12 + 2R,7) = Ry(R? + 1% + 2R 1)

RiR3 + Ri1? 4+ 2R Ry = RyR? + R,r?% + 2R R,r
RiR5 — RyR? = Ryr? — Ry1?

RiR;(R; —Ry) = 1*(R, — Ry)

r =,/RiR,

(b)

Given circuit is a balanced Wheatstone bridge

circuit, hence it can be redrawn as follows

120
MWW
b
MWW
6Q
o 12X6
BT (12+6)

(b)

In general, ammeter always reads less than the
actual value because of its resistance

(a)

In the circuit shown total external resistance R =

385

386

387

388

20 +parallel combination of two 4 () resistors +
parallel combination of three 15 () resistors

4 15
2+E+?=2+2+5=9Q

As E = 10V and i = 1A, hence internal resistance
r of the cell should have a value given by

E 10
E=i(R+r)0rr=7—R=T—9=1Q

If 4Q) resistors are replaced by 2Q) resistors, then
as before

2 15
R’=2+§+?=2+1+5=8Q

E
R'+r

=22 _111A

New circuit current i’ = =
8+1

(]

Let Gbe resistance of galvanometer and i, the
current which on passing through the
galvanometer produces full scale deflection. If i is
the maximum current, and since, G and S are in
parallel.

Y
v

Ammeter

igxG=(i—ig) xS
ig S
i S+G
Given, G=36(, S=4Q
g 4 4
"0 36+4 40
l

g 10

100 x 2 = ! x 100
i 10

le
== T% = 10%

(d)
R =91 x 10% ~ 9.1kQ

(@

(9

I, =1
-t .

B (60 -50
L, -

X6=120Q
55
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389

390

391

392

393

394

395

P _pL_p
A tL ot

ie, R is independent of L.

Hence the correct option is (c).

R =

)
_m_ 1
1= 7 = /96s0000) 96500,000 C
5
== = 148 = 15V.
q 96500,000

(a)

The reciprocal of resistance is called conductance
(d)

In case of stretching of wire R o< [2

= Iflength becomes 3 times so Resistance
becomes 9 times i.e.R' =9 X 20 = 180Q

(b)

R,

Va

T

Since deflection in galvanometer is zero so

R —-— Vg

current will flow as shown in the above diagram
Vg 12 12

Current ] = =—=—
Ri+R ~ 500+100 600
SoVy =1IR
= 12 X 100 = 2V
"~ 600 B
(o)
In series combination of cells current, i = nE
nr+R
In parallel combination of cell, i’ = £
(r/n)+R
Ifi =i then —=—=—- ="
nr+R  (r/n)+R  r+nR
Itwillbesoifr =R
(b)
Resistance of 40 W bulb = 24042240
= 1440 Q
, 240
It’s safe current =—=0.167A
1440
Resistance of 60 W bulb = 22220
=960 0
, 240
It’s safe current =—=0.25A
960

When connected in series to 420 V supply, then
the current

[ 420 420
1440 + 960 2400
=0.175 A

Thus, current is greater for 40 W bulb, so it will
fuse.

(d)

396

397

398

399

400

The sensitivity of the thermocouple will be

= 500uV /°C — (—=72uV /°C) = 572uV /°C

Therefore for a 100°C temperature difference, the

thermo e.m.f. will be

E =572x107° x 100(volt) = 57.2 x 1073
=572mV

(d)

The resistance of an ideal voltmeter is considered

as infinite

(b)

For power to be maximum

External resistance = Equivalent internal

resistance of the circuit

(a)
eE e (V) Vool
= —T=— — r (o)
Va m t mT l o Va

Therefore, drift velocity is doubled

(]

The specific resistance (p) is the characteristic of
the material of conductor. Its value depends only
on the material of conductor and its temperature.
Its value does not depend on the length and area

of cross-section of the conductor.

(]

R; and R, are in series

%~ Ry =Ry + R, =40

A

Ri;and R5 are in parallel
"~ R3 + Ry,

4 x4

4+ 4

=20

Ri;3and R, are in series
“ Ri234 = Ri23 + Ry

R123

=20+ 20

= 4()
Rq,34 and Ry are in parallel
“ Ri2345 = 200
Ri2345 and Ry are in series
20+ 20 =40
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401

402

403

404

= Ri23456
Now, R{,345¢and Ryare in parallel

4 %8
Rcomb = 4+8
_ 32 Q
12 3
()
l 64 x 107 x 198
R=p—>7= = =71 =0.024cm
A =X r?
7
(a)

Drift velocity is defined as the average velocity
with which free electrons get defined towards the
positive end of the conductor under the influence
of an external electric field.

Drift velocity is given by

eEt
vy =—
d m
%4
But E =-—

l
(if L is length of the conductor and V is constant

potential difference applied across the ends of the
conductor)
eVt
.-.vd=m=>vdocv
So, when the potential difference is doubled the
drift velocity will be doubled.
(<)
Net voltage =12-8=4V
Net resistance =9+2+1=12()

Current through the circuit
4 1

Terminal voltage across E, is

1
=E2—IT2=12—§X2

2 34
=12--="=1134V

373
(d)

Initially current through the voltmeter i; =
14 14

G+2) s

20 30
i
| |V
I I
. . . 14
Finally main currenti = — = —
3+1 4

4
Hence current through voltameter i, = 3

405

406

407

408

409

410

411

v
I

m

- Rate of deposition (R) =—=Zi > R x i

t
=~ % drop in rate = % X 100 = 2=2 x 100

1 l1
-3
=852 x 100 = —37.5%

5

(b)
Pt = mSo
p= 1><426000><15W= 1050 W
(d)
Heating effect of current
()
R—230X230—529Q
100
'H—szt—115><115><10><60—15k
R TT 529 = 1>
(b)
Potentiometer is based on null deflection
()

Due to the negligible temperature co-efficient of
resistance of constantan wire, there is no change
in it’s resistance value with change in
temperature

(a)

Neutral temperature is defined as temperature of
a hot junction of a thermocouple at which the
electromotive force of the thermocouple attains
its maximum value when cold junction is
maintained at a constant temperature of 0°C.
Hence, for a given thermocouple neutral
temperature is a constant.

(a)

For one wire cable,

Resistance, R’ = pl/m(9 x 1073)2 = 50
For other wire of cable,

Resistance, R’ = pl/m(3 x 1073)2

=92 x 5/3%2 = 450

When six wires each of resistance R’ are
connected in parallel, their effective resistance
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412

413

414

415

416

417

will be
_ R 45 75q
P76 6
(@)
After short circuiting, R, becomes meaningless
(<)
In series,
p=ti Xl oy
ST P +P,

In parallel, P, =P; +PP, =50W
PP, =12 x 50 = 600
Now, (P; — P,)* = (P, + P,)* — 4P, P,
= (50)% — 4 x 600
= 2500 — 2400 = 100

. P,—P, =10

Or P, =30W,P, =20 W
P, 3
P, 2

(o)

Lowest resistance will be in the case when all the
resistors are connected in parallel

1L 41 .10times
R 0.1 0.1
% =104+10...... 10 times
1_ 100i.e.R = ! Q
R VRS T 100
(d)

ev

e e

o~
I

Tt 2nr /v ~ 2nr

2
e
Here,v = —andr = h? /me?

_e(e®/h) _e>xme* me®
L= 2m(h?/me?)  2mh3  2mh3
~ 4m’me®
i = 7
(c)
For the same length and same material,
R, A, 3
—=—=-0orR, =3R
R, 4, 107 T°M

The resistance of thick wire, R; = 10 Q
The resistance of thin wire

=3R; =3x10=300Q

Total resistance = 10 + 30 = 40 ()

)

418

419

420

: . L L
Resistance of copper part of wire R, = pA“— = Be
c

r?
and
. : : . L
Resistance of nickel portion of wire R,, = Z‘ =
n
Pec.L
m(R%2-12)

As these two resistances are in parallel, hence
conductance

ER

of the nickelled wire C = 1_
R~ R. Ryp

n(R%>-1?)
Pn-L
w[r? N
L{pc

RZ _ 7"2
o
(a)

All the conductors have equal lengths. Area of
cross-section of A is {(\/§a)2 - (\/Ea)z} = a*
Similarly area of cross-section of B = Area of
cross-section of C = a?

Hence according to formula R = p %; resistances

of all the conductors are equal i.e.R4; = Rg = R,

(9
R ZOX/].QiQ
W ®

[e—— 5V ——

110V
Herei = L(i
20x103+R
V=iR=>5 ( 110 )><20><103
e = = =\l
' 20 x 10° + R
c . 10°
= 10> +5R =22 %10 :>R=21><?
=420 KQ
(a)
Here, V, =V,

3R

ie.,iz X 15R = 3R X i3
And l2+l3=l
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20 ) i
= lz=€ and i; ==

3
Now, V; = iR
2i

V2 == X L5R = iR

i
V3 ==X3R =R
373 l

ie, b& ::DE ::D%
421 (a)
Equivalent resistance R = 4 + % = 6() and main
currenti == =32=0.54
R 6
Now potential difference across the combination
of 30 and 60,V = 0.5 x (22) = 1volt
3+6
The same potential difference also develops
across 3() resistance
422 (c)
- 20
V4= de T 102° x 1076 x 1.6 x 10-19
=1.25x 1073m/s
423 (c)
In series combination, the net resistance
Ry =R+2R=3R
Heat produced in R,
vz 2
s=R 3R - ()
[ parallel combination, the net resistance
R _R><2R_2R2_2
P7"R+2R™ 3R 3
Heat produced in Rp,
H_VZ_ v? _3V2 .
PR, 2R3 2k @
Dividing Eq. (i) by Eq. (ii), we obtain
Hs V2/3R 2
H, 3V2/2R 9
424 (d)
E=22V,R=4Q,V =2V
(E 1)R (2'2 1) 4=0.1x%4=040
=== =({——-1|%Xx4=01%x4=0.
AN 2
425 (a)
Thermo electric power, S « 6
Si00 100 100 5
Seo =380 or S1g0 = Sgo X 80 ZSSO

Therefore % change in thermo electric power

426

427

428

429

430

431

432

433

434

435

S100 — S
_ ( 100 80) % 100
Ss0
5
_ ZSSO — Sg0 < 100
Ss0
=25%
(c)

The bulbs are in series, hence they will have the
same current through them
(9

By using i = ——
y g _R+r

=05=—=E=55+05r ..(i)
11+r

and 0.9 = —— = E =45+ 097 ..(ii)
5+r

On solving these equations, we have r = 2.50Q

(d)
Terminal voltage of the battery after closing the
circuit is
V=E-—ir

=10-0.5x%x3

=10-15=85V
(a)

6 0 i

O'i=—=E.G=O'VG:E—O'V
(b)

2
Energy liberated = V?t

_ (120)?

6
(c)

o
R = P Z
(a)
As the current in heater filament increases, it gets
more heated, hence its temperature increases and
thereby its resistance increases. Due to which the

current will decrease. Hence the variation of V
and i for heater filament will as shown in Fig.(a)

(d)

By using H = QA0

= H = (10x 107%) x 10 x (60 —50) = 1073
=1mJ

x (10 x 60) = 14.4 x 10° ]

(b)

Eni_c, = at + bt?

= (16.3 x 107%)(100) + (—0.021 x 107°)
x (100)?

=142 x 1073V

(d)

From the relation, currenti = g

2
or 4=-—
r
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436

437

438

439

440

443

444

445

446

— ]'()
or T—Z

(b)

For balanced Wheatstone bridgeg = %
12 x+6

= m = m = x = 6

(9

On doubling the length of wire its resistance is
doubled and slope of V — I graph is doubled

(d)

Heat generated in both the cases will be same
because the capacitor has the same energy
initially

1 1
= ECVZ = 5 X200 x 1076 x (200)% = 4/
()

E o | (balancing length)

()

The first two bands indicate the first two
significant figures of the resistance in ohm. The
third band indicates the decimal multiplier and
the last band stands for the tolerance in percent
about the indicated value

(d)

Effective resistance between the points A and B is

_3.2_8Q
12 3
(b)

R1+R2:9and

RiR;

:2:R1R2:18

R1+R;
Ry — R, =+ (R, + R,)? —4R;R, =81 —72 =3
R, = 6Q,R, = 30

(b)

1 r
p —same, | —same, A, = 4, [as Ty = ;1]

: I Ry _ A, Ry 1
ByusingR =p-=>2=2=-2=-5R, =20
AR, A 8 4
RiR 2x8 8
Hence,Ryg = 2 =—— ==
Ri+R,  (2+8) 5
(9

In the steady state, no current flows through the
branch containing the capacitor. So, the
equivalent circuit will be of the form as shown
below:

20
73 Q

2.80
A
6V

E=

447

448

449

The effective resistance of the circuit is

2x3
R= +28=12+28=40
2+3
The current through the circuit is
il‘ 20
— LI
_>‘/\A/\/‘
(i—i;) 30
=520 1.54
i=p=7=1

Let current i; flows through 2() resistance.
2Xxip=0{—1i)%x3

= 2, =(15-i;)x3

= 2i; = 4.5 -3,

=i, =094

(@)

The equivalent resistance between C and D is
Lol iiiZgpr=3=150

R~ 6 6 3 3 2

Now the equivalent resistance between A and B
as R’ = 1.5Q and 2.5Q are connected in series, so
R"=15+4+25 =40

Now by ohm’s law, potential difference between A
and B is givenby V, — Vg = iR =2 x 4.0 = 8 volt
(d)

To find equivalent resistance across

BC, ABand ACis in series

R'=6+6=12Q

12 Q and 6Q is in parallel

A
2%69

6Q

6Q

Total resistance,
12 X6

“12+6
72
R=22-149

18
(d)

RZOO

_ Rgoo
T 14 at

Rgoo _ Rgoo
1+4x10"4x600 1.24
=P

V2

Ryp0 =

V2

Rgoo

and =P’

Rz00
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P’ _ Rgoo _ Rgoo

P’ =124P = 1.24 x 500 = 620 W
450 (b)

6Q 7

180 "
24 x 12
Rap = (24 +12)
451 (c)

Let resistors 4, B and C have equal resistance R.

Let I be the total current then the current in
resistor A is I and in resistor B and C are I/2.
So, heat produced in resistor A is

H, = I’R (D)

and heat produced in resistor B is

I\? I?R B
Hp = (E) R = 7 .. (i)
and heat produced in resistor C is
I’R
H; = 7 ... (iii)

Hence, it is clear that the heat produced will be
maximum in A.

452 (c)
_a 4,
l—t—z— ampere
453 (d)
_ 120 x 120 — 2400
60 60 =
(oo w)
NV
o O
120V
Current = 120 A= 120
24046 246

Voltage across bulb

120
=——X 240 volt = 117.1 volt

2467
10200;/
120 x 120
240 = —240

Resistance of parallel combination

454

455

456

_ 60 x240

=60+ 240 1B
Total resistance = (48 + 6)Q = 54().

Current] = gA
54

Voltage across parallel combination

120
= =z X 48 volt = 106.7 volt

Change in voltage = (117.1 — 106.7) = 10.4 V.
(<)

R=" orRocy? . R @0 1
P

R, (30002 9
When bulbs are connected in series, the current /
is same through each. As P = [ Ror P « R(as |

is same in series),
P. R 4

so +=—+=-
P, R, 9

(@

On stretching, volume (V) remains constant. So

V=Alorl=V/A

pV __lepV
m2D4/16  m2D*

Now,R =2 =27 =
! A A2

Taking logarithm of both the side and

differentiating it we get

AR _ 4AD AR _ 4 x 0.25 = 1.0%

= D TR = 25 =1.0%

(<)

Here, 20, 302 and 61 are in parallel. So potential

drop across them will be the same. As heat

vz . 1 . .
produced, = = tie,H x — SO maximum heat will

be generated across 2() resistance. Similarly 4
and 5Q are also in parallel, so more heat will e
generated across 4. Now the effective circuit will
become

10 20/9Q

—vi=] v

AI

V
Total resistance, = 1 + 2’70 = %Q
Current, ] = 2L =¥
29/9 29
V. v 1 4 V
- x1==

1729 29

andV, = V2020

297 9 7 29
Power spent across 2 (),
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457

458

459

460

461

9\ 2
= Vi (g) 40572
727 2 T (29)2
Power spent across 4 (),

2

4 ( %) 5012
T4 4 (29)2
~ P, > P;. Hence maximum heat is produced in
4Q) resistance.
(@)
When ammeter is connected in parallel to the
circuit, net resistance of the circuit decreases.
Hence more current is drawn from the battery,
which damages the ammeter
(@)
According to kirchhoff’s voltage law only option
(a) is correct
(<)

Total resistance of the circuit = % +20 =600

P,

. .2 1
= Main currenti = — = —

60 30
Combination of voltmeter and 80 resistance is

connected in series with 204, so current through
20Q and this combination will be same = % A

Since the resistance of voltmeter is also 80}, so
this current is equally distributed in 80Q

resistance and voltmeter [i.e. %A through each]
P.D. across 80(1 resistance = % x 80 =1.33V
(9

10 10 1a

AW A

021V 02V

1 1
W WA

0.2V 02V 02V

1002

Here, emf of each cell, e = 0.2V

Internal resistance of each cell, r = 10
External resistance, R = 100

The total emf of 5 cells = 5¢ = 5(0.2)V = 1V
Total internal resistance of 5 cells = 5r =
5(1)Q =50

Total resistance of the circuit = R + 5r = 10 +
5 =150

The current in the external circuit,

/- 5 1w 1
~ R+5r 150 15
(9
Potential gradient
e R
X=-—7.—
(R+Ry+1r)'L
2 10
)

=X —
X =990 +10) ~ 2

462

463

464

465

466

= 0.01 Vm™?

(d)

iy S 4 4 1
T G+S 36+4 40 10
(b)

Let the voltage across any one cell is V, then

] 2E
V_E_lT_E_rl(r1+r2+R>
ButV =20

2Er;
n+rn+R
>nrn+nrn+R=2n
>R=nrn—n

>E -

(b)
The given circuit can be redrawn as
100 20Q
1 5Q 10Q

5V

s Lom
Which is a balanced Wheatstone’s bridge and
hence, no current flows in the centre resistor, so

equivalent circuit would be as shown below.

100 20Q 300
| 50 10Q f— I 150
5V 5V

|y
{1 il

30011 15Q =100

4

So, | =~ =2=054
R 10

(b)

q=it=nX2e

it 2x32
= e T 2x1.6x10-19

(a)

Rate of flow of electrons in a conductor is low but

=2x10%°
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467

469

470

471

number density of free electrons in a conductor is
very high. The drifting of electrons over the entire
length of the conductor contributes to the current
throughout the conductor

(b)

=Z't=>20><10‘3=< )xO.let
m=at 96500
= 6.7 min = 6 min. 42 sec
(@)
! ! + ! R, =20
—_— — —_—=— = - =
R, 10 ' 25 10 !
Now 2(Q) and 10 ( are in series
R, =10+ 2 =120
R, and 12Q) are in parallel
! + ! R; = 6Q
—_— — —_— =
R, 12 12 3
Now Rzand 6Q) are in series
R, =10+ 6 = 16Q
Now, R and 16 Q are in parallel
1 1 1

"R 16 16
= R=3Q
(d)

(220)2 (220 x 0.8)?
P, = and P, = ———

R, R,

P 220 x 0.8)> R P R
_zzgx_l:)_zz (08)2 )(—1
P, (220)2 R, P R,

Here, R, < R, (because voltage decreases from
220V - 220x 08V

It means heat produced — decreases)
R

So=t>1= P, > (0.8)2P; = P, > (0.8)? X
2

100 W
Also 22 = M, Since i, < i; [we expect]
Py 220i,

S0 < 0.8 = P,(100 X 0.8)
1

Hence the actual power would be between 100 X
(0.8)?W and
(100 x 0.8) W

()

vq = i/n Ae;wheren = N,/M
=6.023 X 10%® x 9 x 103/63 = 0.860 x 10%°

= 8.6 x 10?8

and A = nD?/4 = % x (1073)%/4m?;

11
=— X 10"°m?
14 m

1.1
Vg = 11
8.6 X 1028 x X 106 x 1.6 x 1019

__ 1 _oxiott o
T96x1073 96 m/s
= 0.1 mms~?

472 (c)
Charge flowing in 30 min,

q = area under graph

0.1 x10 0.1 x10
= —+0'1X10+T X 60

2
= 120C
S _ . _ M __ 315 _
am=zq= Fq_96500><120 —0.039g

473 (b)
When wire is cut into two equal parts then power
dissipated by each part is 2P;
So their parallel combination will dissipate power
P, = 2P, + 2P, = 4P,
Which gives By
Py

474 (c)
dqQ

1 =—

_dt:>dQ=idt:>Q

f idt = f (1.2t + 3)dt
t 0

1
5

= 30C
0

[1.2t2 ]
= + 3t
475 (c)
When each bulb is glowing at full power,
Current from each bulb = i’ = >~ = %A

100
VA

4oL 9

<100 V—>

120V,10Q

. . n
So main currenti = EA

AlsoE=V+ir=>120=100+(§)x10:>n=

4
476 (c)

R =—= 1 =0.1Q
n 10
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477

478

479

480

481

482

483

© |
Shunt resistances § = —9°— = 12X% __ 14
(i-ig) (100-10)
(a)
. . vV _ iR i(ij) ip
Potential gradient x = —=—= ==
L L L A
()
The given circuit can be simplified as follows
20 e 180 20
fww— "/

On further solving equivalent resistance R = 15()
Hence current from the battery i = 1—2 =14

(b)

Let R be the resistance of each bulb.

V2
We have P = -

V2

2
orR = LA
P~ 100
When the bulbs are connected in series, the
voltage across each of them is VV /2. Hence, the

total power consumed is
(5, (&) _»
R "R 2R

.-.P’=f=ﬂ=50W
2 2

P’ =

(+ R, = R)

In parallel combination of such four resistances.
1 1 N 1 N 1 N 1
RR R, R, R, R,
1 1 1 1 1

— ==
"R TR/4TR/4" R/4 T R/4

1 _ 4 N 4 N 4 N 4
TRTRTRTRTR

1 _ 16
or 7o R

R =—
or 16
(d)
Ig S 5 S g G
el = = = [ jp—
i G+S 100 G+ S 19
()
Total kW h consumed= 60;080230 =144

484

485

486

487

488

489

490

Hence cost = 14.4 X 1.25 = 18 Rs

(d)
l l R, Il A I (T
Ry=plandR, =pit=f=if_h(n)
Aq Ay Ry l Aq I \nry
. l 1 T 2 T 1 R 1
Given2=-and 2=Zor2=-=2==
Iy 2 ) 1 T 2 R, 8
. H V2/R R 8
- Ratio of heats =+ = 2/ Ll==2=-
H, V2/R, Ry 1
(b)
) w
W=anISOP=lXV=?
()

According to Faraday’s first law of electrolysis is
m = zIt

where z is the electrochemical equivalent of the
substance

As voltameters are connected in series, same
current will pass through them for same time

. Mcy _ Zcy Zcu Mey _ 0.475 — 365
Mo Zer . Zer Mmer 0130
(a)

Given circuit is a balanced Wheatstone bridge. So,
diagonal resistance of 2Q) will be ineffective.

20 20

20

20 20

Equivalent resistance of upper arms

=242=40
Equivalent resistance of lower arms
=24+2=40
4 x4
=g 0
(d)

In series, effective resistance,
1 1 1 1

Reff:R1+R2+R3:> = +

Oeff

0,03 + 0,03 + 0,0,

0107203
0107203

“ Oeff =

(b)

The resistance of a metal increases with

0,03 + 0,03 + 0,0,

increasing temperature this is because, with
increase in temperature the ions of the conductor
vibrate with greater amplitude and the collision
between ions and electrons becomes more
frequent.

(a)

The power drawn by the bulb is
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491

492

493

pP=—
R

VZ

>R =—
P
orRocl
P

(as V is same in parallel)

It means that greater power will have less
resistance and therefore, draws more current.
Hence, current flowing in bulb B will be more.

(c)

Human body, though has a large resistance of the
order, of KQ(say 10k{), is very sensitive to
minute currents even as low as a few mA.
Electrons, excites and disorders the nervous
system of the body and hence one fails to control
the activity of the body

(o)

2

Resistance of bulb R = = = 222220
P 100

= 484()

Power when the bulb of operated on a voltage

110x110
484

= 25W

v'?
V' =110V willbe P’ = - =

(o)
Internal resistance of voltmeter is R
Therefore effective resistance across B and C,

4 SOkq p S0k ¢

R" is given by
1 1 N 1 50+R
R” R 50 50R
R ( 50R )
= =
50+R
According to ohm’s law
VII - IRII
100 _ (
3  \50+R
100 (50+R .\
T( “oR ) =1 ..(i0)
Now, total resistance of circuit
50R

50 + R
_ (2500 + 100R)

(50 +R)
Now, V" = IR"

=

50R )

R"" =50+

= R"

494

495

496

497

498

499

500

100 /50 + R\ 2500 + 100R
= 100==3 ( 50R ) (50 + R)
= 150R = 2500 + 100R

= R =50 kO

()

Equivalent resistance in the second case = R; +
RZ == R
Now, we know that P « %

Since in the second case the resistance (R; + R,)
is higher than that in the first case (R;)
Therefore power dissipation in the second case
will be decreased

(@

2
Heat H = % = H « % [If V,t constant]

RX2R
ke (55) 2
H, Ry (R+2R) 9
(a)
p=W _yisyW_ 1000 _ . .y
T T T N T i T 2x6x60
(b)

VZ

Heat produced by the heater H = - Xt
For 220V heater heat produced

_ (220)2 "
' R
For 110V heater heat produced
(110)?
= XL
2 R
NOV% }h = Hé
110 x 110~ 220 x 220 X 5
R B R
t = 20 min
(<)

Equivalent resistance of the circuit R, = 100
Current through the circuit i = %A

P.D. across combination of voltmeter and 100
Resistance = % X 50 =12V

Since the voltmeter and 100 ) resistance are in
parallel, so the voltmeter reads the same value
i.e.1.2V

(b)
o 12 —ca
Tarnro04
(b)
Here, I =1 +1, ..(0)
andl—1=l=2

L 2
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1Q
LM s
—>— —=—A\/\/\—e
|
-
2Q 2

I=11+12:212+12

b=k andn 2

--2—3an 13

P =1>x3=3I?

13—12><1—(21)2><1—412

tTET T )
12

P,=I} x2=—x2=—]?

P; =12 x3=3]?

PPy Py =i = 412127

“PiPyiPy=gio=4:2:

501 (b)

The figure can be drawn as follows

b 7%

c
30
50
A 100 B 100 5
100
AW
=
=
AN
A 106 B A 100 5
= RAB =50
502 (c)
The ratio of the weights deposited on cathodes
will be in the ratio of their chemical equivalents.
The chemical equivalent of copper = At. Wt/2 and
that of silver = At. Wt/1.
503 ()

A fully charged capacitor draws no current.
Therefore, no current flows in arm GHF. So the R
of arm HF is ineffective. The total resistance of
the resistors in circuit

. 1 _ (RtR)XR
isR = (R+R)XR
_ 2+2)x2 10

=—— 4=
2+2)+2 3

10
©(10/3) 34

. E
Total current, i = =

In parallel circuit, the current divides in the
inverse ratio of resistance, so current in arm

504

505

506

507

509

510

ABGD = 1A and current in arm AD = 2A
Potential difference between G and D
=Ve—Vp=1x2=2V

Potential difference between D and F
=Vp—-Vp=3x2=06V

» Ve —Vp=We—=Vp)+ (Vp—Vp)
=2+6=8V

Potential difference across capacitor = V; — Vp =
8V

(@

Amount of metallic sodium appearing,

o= (A
m = 4ZIU = VF l

23
—(—1x96500)x16x10x60
=23gm

(c)
V=E—-IR=15—-10x0.05 = 14.5V
(@)

Resistance of voltmeter should be high

(b)

By balanced Wheatstone bridge condition 1X—6 =
o .

=>X= i 20

(b)

From the given circuit
Vp—(6%x2)—12—-(9%x2)+4—-(5%x2) =V
OorV,—12-12-18+4-10=1Vp

OrV, —Vz =48 volt

(d)

Let R, be the initial resistance of both conductors.
-~ At temperature 0 their resistances will be,

R = Ry(1+ a;0)

Ry = Ry(1 + a,0)

For series combination, Ry = R; + R,

Rs(1+ as0) = Ry(1 + @10) + Ry(1 + a,6)
Where, Ry = Ry + Ry = 2R,

5 2Ry (1 + a,0) = 2Ry + RyO(a; + a3)

or as = %

For parallel combination,

and

Ry(1 + a;0)Ry(1 + a,0)
Roy(1+ @10) + Ry(1 + a,0)

Ryo(1+ a,0) =
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511

512

513

515

516

517

518

519

520

RoR R
Where, Ryg = ——=—
Ro+Ry 2

R3(1+ a0 + 0,0 + a; a,62)
Ry(2 + a16 + a;,0)
as a; and a, are small quantities.

~ a,a; is negligible.
[1-(%5%)el

R
7"(1 +a,0) =

ata, _ a;t+a,
2+(a1+a3)0 2

ora, =

as (a; + a,)? is negligible

aq + a,
ap =—>—
(9
Current through resistance R will be zero if
E E, E(R, + R,)
—_— = or E1 =
R, R{+R, R,
(a)
Zit = e 1[constant]
m = _—
Zit
(d)
Drift velocity=mobilityx intensity of electric field
va

orvg =uE orpu= =

— vd .o — V
or = V_/l ( E= T)
=0'5X2=45><10—3
H="220 — ™
~5x%x103m?v-1s71
(a)

Heat produced by heater is given by
H =Pt
Given, P =100 W,t = 2 min = 2 X 60s = 12s

~H=100x 120 =12 x 103]

(c)

i 1.344
Va = 1 de T 10-2 x 1.6 X 10-1° X 8.4 x 1022
= 1.344 =0.01 =0.1
“Tox16x84 20lem/s=0.1mm/s
(d)
t; = 2t, —t, = t; = 2 X 350 — 30 = 670°C
(a)

Because with rise in temperature resistance of
conductor increases, so graph between V and i
becomes non linear

(b)

In VI graph, we will not get a straight line in case
of liquids

(9

Here, V = 10V, G = 50012

Vo110 5
lg=52%:2>(10 A

521

522

523

524

525

526

527

528

529

530

Now,
igG 2x107%x 500

=~ 1Q) in parallel.

Ci—i, 10-2x10"?
(a)
R m\* R nry* R
—1=(—2) =>—=(—) >R, =—
R, \n R, r n*
(9
Slope is zero at neutral temperature
(d)
Rrr?  4.2x3.14 % (0.2 x 1073)2
l = = — == llm
p 48 x 10-8
(9

According to Kirchhoff’s first rule

I+44+42-3-5=0
I+6—-8=0

= I =2A

(d)

Wire AB is uniform so current through wire AB at

every across section will be same. Hence current

density, J(= i/A) at every point of the wire will be

same

(d)

After connecting a resistance R in parallel with

voltmeter its effective resistance decreases. Hence

less voltage appears across it i. e. V will decreases.

Since overall resistance decreases so more

current will flow i. e. A will increase

(<)

Vg = n]—e = vy « | [current density]
i 2 i
Jh=gand ], == =2=]; ~ Wa)1 = Wa)2 = v

(a)

For a balance Wheatstone bridge

A_D__10 4
Pl ek [Unbalanced]
A_Db_4a_4 A" =50
e =

B C 5 4

A'(5Q) is obtained by connecting a 10
resistance in parallel with A

(b)
Let the e.m.f. of cell be E and internal resistance
be r
Then 0.5 = Land 0.25 = E
(r+2) (r+5)

On dividing, 2 = 2L = r = 10
2+r

(b)

Mass of water = volume X density
= 1000 x 1 =1000g.

Heat taken by water = mc A0

= 1000 x 1(37 — 22) cal

= 1000 x 15x4.2]
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531

532

533

534

535

536

537

ener spent
Power of geyser= 5y *PC
time

1050 W.

_1000x15x4.2

(b)
E.m.f. is the value of voltage, when no current is
drawn from the circuit so E = 2V.

Also r = slope = E = 0.40Q

(9

They are the resistors made up of semiconductors
whose resistance decreases with the increase in
temperature. This implies that they have negative
and high temperature coefficient of resistivity.
They are usually made of metal oxides with high

temperature coefficient of resistivity.

(o)

Strength = 5 x 18 = 90AH

(o)
V=E—ir=12—-60x5x10"2=9V
(b)

Effective emf of circuit=10—-3 =7V
Total resistance of circuit= 2+ 5+ 3 + 4 = 14Q
Current,i =7/14 =05A

Potential difference between 4 and D = 0.5 X
10 =5V

Potentialat D = 10 — 5 =5V

Hence, E cannot be at zero potential, as there is
potential drop at E

(a)

When a constant current is passed through a wire
of uniform cross-section, the potential difference
across any portion of the wire is directly
proportional to the length of that portion.
Potential gradient=0.2 mVcm™1!

- Potential difference across potentiometer wire
=0.02 X 1=0.02V

Total resistance = + R = 490 + R

Vi Ry

V, R,

0.02 R

2 490+ R
— R = 4.9Q

(9

Given V; = 50 volt,i; = 114;V, = 60 volt, i, =
14

If e.m. f. and internal resistance of battery are E
and r respectively then P. D. across terminals of

538

539

540

541

battery,

V=E-—ir

Wehave 50 = E — 11r
And 60 =F —1r ..(iD)
From (i) and (ii),
E=61Vandr =1Q

(D)

(d)
R+ R, =R (1+ at) +R,(1 — Bt)
R
:R1+R2 :R1 +R2 +R1at—Rzﬁt$_1:£
R, «
(d)
v, = 22 = 22 4 litre at NTP

«+ 11.2 litre of H, is liberated by 96,500 C

~ 22.4 litre of H, is liberated by 96500 X 2 =
1,93,000 C

(b)

The moving coil galvanometer have their coil
wound on a metallic (copper or aluminium)
frame, so as to make the motion dead beat due to
the production of eddy currents. In the ballistic
galvanometer, on the other hand, the damping is
to be reduced to the minimum and hence the
frame is of a non-conducting material eg, paper or
bamboo.

(b)

The galvanometer shows zero deflection ie,
current through XYis zero.

500 Q

©—"

T 12V R

As aresult potential drop across Ris 2V, circuit
can be redrawn as

12
I=500+Rr
500 Q
‘/\M/ ______
| 4
— 12V R T 2v

Voltage across R,V = IR

12
= 2_500+RXR
= 1000 + 2R = 12R
= R = 1000
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543

545

546

547

548

(b)
Production of e.m.f. by temperature difference is
known as Seebeck effect
(<)
From Joule’s law,

H = Vi 1

Y ca

Where V is potential difference, t the time and R
the resistance.

R=R, +R,
Let £=H—£= constant = k
RV

= R1 = kt1 and R2 = ktz

~ kt = kt; + kt,
Or t=15+20

t = 35 min
(d)

In a conductor, the electron number density ie,
number of electrons per unit volume of a
conductor is very large (= 102®m™3), so large
current in a conductor is obtained irrespective of
their small drift speed.

(<)
As resistances are in parallel
1 1
—=—+4+—+ ...5000 ti
Req 220 ' 220 mes
1 5000
Reg 220
o 220
" 5000
220
T 20
5000
I =5000 A
(b)

Current though arm CAD,I = gamp

Potential difference between C and A =V, -V,

4 v It
= —X = —
3 2170

549

550

551

Current through CBD, I"

Potential difference between C and B =V, — Vj

Lam
2 amp

%4 %4
= ZX 1= Zvolt
Potential between Aand B =V, — V
Vv v vV
~Vy—Vp =VC—VB—(VC—VA)=Z—E=—Z

>V,—Vg<0orV, <Vp

as V4 < Vg, so direction of current will be B to A
(<)

Here points B and D are common. So 2R in arm
DC and 2 R in arm CB are in parallel between C
and B. Their effective resistances

_2RX2R _
" 2R+ 2R

The modified and simpler circuit will be shown in
figure. The effective resistance between A and B is

B
_Rx (R+R) _ 2

T"R+@R+R) 3
(d)
Full scale deflection current
= 150 A = 15mA
=10 mA = 15m

lg R G
— ANA——s
< V >

Full scale deflection voltage

150
= va = 75mV
Galvanometer resistance
_ 75mV _
"~ 15mA

Required full scale deflection voltage.
V=1 x 150 = 150 volt

Let resistance to be connected in series is R.
= V=0LR+G6)

~150 =15%x1073(R +5)

= 10*=R+5
= R = 10000 — 5 = 9995
()
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552

553

554

. . 1
Total energy stored in capacitor, Eygry = > cv?

=1><3 X 1076 x 102 = 1.5 X 1074]
Energy dissipated in 2Q) =

=EX1'5X10_4 =0.5%x10"*]=0.05m]

(d)

The equivalent circuit of these network is as
shown in figure, which is a balanced Wheatstone
bridge. Therefore no current will flow in the
resistance of arm PQ. When cell is connected to
points A and B

Therefore effective resistance of arm APS = (R +
R = 2R) will be in parallel to the total resistance
ofarm AQS(= R + R = 2R)

P
R Q R Q
A S B
R Q RO
Q
. Equivalent resistance= ZRXZR — RQ
2R+2R

(a)
The tolerance level of resistance is mostly 1%,
2%, 5% and 10%. In old days 20% was also
common, but these are now rare. Now a days 5%
tolerance in treands.
(9
Resistance of wire given by

l
R = pz
Also, volume (V)=Length(l)xArea (A)
Where, A = nr? (ris radius)
When the wire is stretched its volume (V)
remains constant.

Hence,

pv .
R = W e (l)
When radius is halved

pV

RI

16pV  m?r*
"B T 2.2 %
R mer pV
= R’ = 16R
Hence, new resistance increases to sixteen times
its original value.

R' = .. (D)

=16

555

556

557

559

560

(d
Comparing the given equation with standard
equation
1
E=at+= ﬁtz
1

F="1

a —40
Hence neutral temperature t, = —— =

B~ -1/10
=t, = 400°C
Alternate solution : We know at neutral

temperature
dE

E:
2

E =400 — 2 = 40-2% — 05 g = 400
20" 720
(d)

Only current through the conductor of non-

a=40and - B———

uniform area of cross-section is constant. Drift
velocity or drift speed vary inversely with the
area of cross-section of the conductor

(d)
Equivalent resistance between P and Q
1 1 1 Q

Rrg (6+2) 37 @+12) 725
Current between P and Q;i = 1.54
So, potential difference between P and Q

48

Vo = 15 X o0 = 2.88V
e s T

(c)
Given that the resistance of the total wire is 4.
c
A B
D

Here, ACB(2Q)) and ADB (2)) are in parallel.

So, the resistance across any diameter is

1 1+1 2
- —=—=4—=-—=-=
R 2 2 2

1Q

=1

= R=
(c)
pl

Resistance, R= "

For wire P, 20 =

PL ()

TZ
Similarly for wire Q,
21
IO
n(r,)z
Dividing Eq.(i) by Eq. (ii), we have
20 pl  w(@')?
—_— = —— X —
8 wr?2 pQl)
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561

562

563

" 2

r
-+-()

r
= ' =+5r
(d)
Voltage across B; is greatest hence B3 will show
maximum brightness. In series combination of
bulbs, the bulb of lesser wattage will glow more
bright. Hence W, > W;.
SO,W1<W2 <W3
(b)

Specific resistance k = r

(d)

Kirchhoff’s Ist law or KCL states that the algebraic
sum of current meeting at any junction is equal to
zero. In other words we can say that “the sum of
all the currents directed towards a junction in a
circuit is equal to the sum of all the currents
directed away from that junction.” Thus, no
charge has been accumulated at any junction Ze,
charge is conserved, and hence, we can say that
KCL (3}i = 0) is based on conservation of charge.
Kirchhoff’s IInd law or KVL states that algebraic
sum of changes in potential around any closed
resistor loop must be zero. In other words
“around any closed loop, voltage drops are equal
to voltage rises”. No energy is gained or lost in
circulating a charge around a loop, thus, we can
say that KVL is based on conservation of energy.

564 (a)

The circuit diagram may be redrawn as shown
here.

Obviously, Icap = Icgp = %A

2 2
VC—VA=EAXSQ=§V

2y

andV, — Vg = .

ZAX10Q =
15

4 2
-'-VA—VB=(VC—V3)—(VC—VA)=§V—§V
2

==V
3

566 (a)

% 10
R=—-G

= —1=9990
iy 10 x 1073

567 (c)

Rtl = Rl(l + alt) and th = Rz(l + azt)
AlSO Req = Rtl + th = Req = Rl + R2 + (Rlal +
Ryaz)t

569

570

571

572

573

574

575

576

Ria, + R«
= Roq = (R, + Ry) [1+(M) t]

R, +R,
_ Riai+Ra;

S0 aepp = R1+R;
(b)
m = zit
If V is the volume, then V= % = %t

; -7
Thickness = 2 = 3310 >i1.5><20><60

Ap 50x10~4x9000

Thickness = 1.3 X 10™°m
(c)

If resistance does not vary with temperature P
consumed
2 2
- (V—A) X Pp = (ﬁ) x 100 = 25W. But in
Vg 220
second case resistance decreases so consumed

power will be more than 25 W

(<)
6 12x6
V=V = (34 5e) (05) = @+ D(05) =3V
(b)
mHZ _ WHZ _ 1
o e (29
2
= my, = —=x 0.3175 = 0.01g

2g of H, occupies volume at NTP = 22.4 LL

= 0.01 g of H, occupies volume at NTP given by:
22.4

V= TX 0.01L

=V =11.2 X 0.01 x 1000 cc = 112 cc
(@

_ Vet H &
42R %"t T a2R
800 20 x 20 R > 0.119 = 0.12Q
= = =1 =—=0U. =~ U.
42 X R 42
(b)
The circuit will be as shown
10V
It
II
Q
ot @)
o 10 _ oA
i = o =
(b)
R = %lfor first wireand R’ = pL_ %for second
wire
(c)

Regarding Kirchhoff’s junction rule, the circuit can
be redrawn as
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577

578

579

580

581

Currentin arm, AB = 10 — 6 = 4A
Currentinarm,DC =6+ 2 = 8A
Currentinarm,BC =4+ 1 =5A
Hence,] =5+ 8 = 13A

(d)

By using R = i —G=>R= 5;3;_3 —5=19,995Q
(a)

Thermo-emf of thermocouple = 25 “Z

Let 0 be the smallest temperature difference.
Therefore, after connecting the thermocouple
with the galvanometer, thermo-emf

[TA%
E= (25¥) X 8(°C)
=250x107°V
Potential drop developed across the galvanometer
=iR=10"°Xx40=4x%x10"*V
24 x107* =250 x107°

4
~0==—=x10% = 16°C

25
(d)
Current density of drinking electrons j = nev
n=5x10"cm™3=5x107 x 10°m™3
v=04msle=16x10"1C>

=32%x10"%Am™?

Current density of ions = (4 — 3.2) X 107° =
0.8x 1076

This gives v for ions = 0.1 ms™!

(a)
Vy+ Vg + Ve x 740
Vy + Vg x 440
Vg + Ve «x 540
Hence V4: Vg: Ve = 1: 1.2: 3.5
(9
The number density (n) of conduction electrons
in the copper is a characteristic of the copper and

582

583

584

586

is about 1029 at room temperature for both the
copper rod X and the thin copper wire Y.

Both X and Y carry the same current I since they
are joined in series

From I = ndvq

Where q is the electron charge of 1.6 X 10719,

v is the drift velocity in the conductor and A is the
cross-sectional area of the conductor.

We may conclude that rod X has a lower drift
velocity of electrons compared to wire Y since rod
X has alarger cross-sectional area. This is so
because the electrons in X collide more often with
one another and with the copper ions when
drifting towards the positive end. Thus, the mean
time between collisions of the electrons is more in
X thanY.

(a)

As steady current is flowing through the
conductor, hence the number of electrons
entering from one end and outgoing from the
other end of any segment is equal. Hence charge
will be zero

(d)

The given circuit can be simplified as shown
below in circuit R,, Rs and R3, R, are in series and
then their resultant is connected parallel.
Similarly R, Rg and R, Rq are in series and their
resultant is connected parallel on simplifying this
we get their equivalent circuit

s .- in series

E=6V
Now current in circuit
_V_ 6 3 _

I—E—mxlo = 2mA
(c)
For a galvanometer
NIAB =C86

6 _ NAB

1~ C

9 . .
Here, S is called the sensitivity of galvanometer so

to increase the sensitivity of galvanometer, C
should be decreased and N, 4 and B should be
increased

(c)

E = 2.2volt,V = 1.8 volt,R = 5R
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E 2.2 1 1 1
r=<——1>R=(——1)x5=1.1Q =h+h=cA+-A=24

|4 1.8
587 (b) 591 (a)
z = m/It.From graph, It = Area OABC Chemical energy reduced
—1(1O+30)>< 100 =2
T2 1000 =vit
~z=m/2=-05m
=6X5x6x60=1
588 (c) 6X5X%X6x60 0800
o 2E — 1.08 x 10*]
R+ r + )
Potential difference across first cell 592 (a)
V=E-Ir=0 v?
Hl =—t
E E R
—
r, "2 &
Hy = ——
I 27 R/2 t
y H.
L2
2Er,y _ 0 T H 2
R+r+r,
R+T1+T2—2T1]_0 =>H2:2H1
R + &1 + ) 593 (b)

= R+T2—T1=O

. i G 90
— R=r,—1 .lg—10%0f1—10=>5—(n_1)—(10_1)—109
589 (d) 594 (b)
. P . 1
Resistivity depends only on the material of the E = K(T = T,)T, +~K(T? — T2
conductor ; ) 2
E
590 (d) 27 = KTo + 5K X 2T = KTy + KT
At temperature T = T, /2,
Thermo-electric power is 2 _ KT, + K=
dr 2
(D) (it 3
5 K To.
595 (c)
Applying Kirchhoff’s second law for closed loop Cost = ( M) % 1.25 —Rs 18.
AEFBA, 506 1000
We get £C]ttt'lfP'0tht'1fP'V
S+ L) X5— L X2+2=0o0r7l, +5l, =2 et potential of P; is 0 V and potential of P, is V.
() Now apply KCZL at P,.
Again, applying Kirchhoff’s second law for a . \ ‘
closed loop DEFCD, we get § 100 § 1o
(L +L)X5-1,x24+2=0 SVFV LZV
or5I + 71, = 2 ..(ii) | |
Multiplying (i) by 5 and (ii) by 7, we get P
351 + 251, =10 ..(iii) Vo—5 Vy—0 N Vo — (=2) _o
35 +491, =14 ..(iv) 2 10 1
L 5
Subtracting (iv) from1(111) we get, - V,= =
24 =—-4=>1= EA So, current through 10 resistor is
Substituting the value of I, in equation (i), we get Z—g from P,to Py.
1 7 1 597 (a)

Given current I = 24

The current through the 5 is
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598

599

600

601

60
VV

— E —20V

(i) If current is in clockwise direction then from
Kirchhoff’'s second law

6X2+20—E=0

= E =32V

(ii) If the current is in anticlockwise direction,
then

6X2+E—-20=0
= E-8=0
E=8

(b)
According to Kirchhoff’'s law i;p = i, + i3
(d)

o . nE E . .
Short circuited currenti = = leld doesn’t

depend uponn

(<)

When A is area of cross-section of wire, and n be
number of free electrons per unit volume, then
relation between electric current (i) and drift
velocity (vy) is

I =ne Avg,

Number of atoms in 63 g of copper is equal to
Avogadro’s number ie, 6 x 1023

Volume of 63 g copper
63 63 5
= — = —="7cm
density 9
_ 6.02x 1023
"ty
6.02 x 10%°
7
Area A = mir?
= (0.5 x 1073)2m?
Hence, drift velocity
Vd

per cm?3

>per m3

~ 1.1
(W) X 1.6 x 10719 x 7w x (0.5 x 1073)?

vqg=0.1x10"3ms™?!

vq = 0.1 mms™?!

(b)

602

603

604

605

606

608

609

_pl_ pl _pl2
A VLV

()" - () 2
p

p

orl=

(a)

An emf of the order of a few microvolt is
generated which is proportional to (t; — t;).
(a)

If m = Number of rows

And n = Number of cells in a row

Thenm xn =100 (D

Also condition of maximum currentis R = %

..(ii)

=>25=1X—n=>n=25m
m

On solving (i) and (ii), m = 2

(d)

According to Faraday’s law of electrolysis

m = zit

Here, i =1.5A,t =10 min =10 X 60s
z=30x%x10">gC™?!

Hence, mass of copper deposited on the electrode

m=30x10">X 1.5x 10 X 60 = 27 x 1072

=027g

(d)

Let d be the density of the material of copper

wire. Let 14, I, be the lengths of copper wires of

diameter 1 mm and 2 mm respectively. As

Mass=volumex density =(nD?/4)l.d

_332 _332
So, 1 = ™10 )llxdznxwhxd
Or11:4lz
_pl . L
Now, R = —yr ie,R « 2
Ry | D
f =X =4x22=16
R, [, Dj
(a)
Potential gradient = R
(R+Rp+1) " L
- > OSV 0005V
=—X —=0.0— = 0. _
(15+5+0) 1 m cm
(d)
E ¢ K [=04
=———— —XI[=0.
(R+Ry,+1)'L
5 5 ]
=—X—X
(5+45+0) 10
=>1=8m
(b)
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Charge » q = %

Where, z = electro chemical equivalent

m  0.067
Z=1 =Ty 0" 0.001117
q=£= 9.67 x 10* C/g
0.001117 ' d
610 (a)

Work done in delivering g coulomb of charge
from clouds to ground.
W =Vq
=4x10°x4=16x10° ]
The power of lighting strike is

W 16 x 10°
=—=—"1—=160x10°W
t 0.1
=160 MW
611 (c)
In closed loop ABGFEHA
10—-i;x1+i;,x05-6=0
0.5i; —i, =—4
In closed loop BCDER
(i1 +i)x124+i,x1-10=0
12i; + 13i, = 10
From Egs. (i) and (ii)
i, =2.874
612 (c)
Applying P= V{
Ri=1Q,R,=05QandR; =2Q,V; =V, =V;
= 3volt
2
P, = % =9W
3)?
P, = 05 - 18 W and
2
P; = % =45W
P, > P; > P;
613 (d)
Assuming current I flows through the circuit
——

Energy dissipated in load = I?R
Energy dissipated in the compete circuit = I%(r +
R)

R R
I2(R+71) R+r
Relation between resistance, mass and cross-
sectional area

R X «a
“Puxa

= The efficiency =

%4
orR =p?

614

615

616

617

m p1m
=g = ldlz
m
IO(;
()
From

R; = Ry(1 + at)
5=R,(1+50a) ..(i)
and 6 =R,(1+ 100a) ...(ii)

5_ 1+ 50«

"6 14100«
1
ﬁa—m

Putting value of ain Eq. (i), we get
1
=Rg(1 X ——
>=Fo ( 0 200)
oo RO = 49
(d)
To convert a moving coil galvanometer (MCG)

into a voltmeter a high resistance Ris connected
in series with (MCG) as shown below.

© 3

L

Vg=zig GT PR (Vv

A

< Vv P>
()
(i) Rate of chemical energy consumption
=15%x2=3W

(ii) Rate of energy dissipation inside the cell
=2X2x01=04W

(iii) Rate of energy dissipation inside the resistor
=B3-04)W=26W

(iv) Power output of source = (3 — 0.4) W= 2.6
w

* EI represents rate of chemical energy
consumption of the cell.

* [?r represents the rate of energy dissipation
inside the cell.

* (EI — I*r) represents the power output of the
source of emf.

(d)

As resistance « Lengt
. 12
-~ Resistance of each arm = 5 = 40

4x8 8
Reffective = m = §
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618 (a)
In the steady state, no current flows through
capacitor branch.

r P, E
‘ I
Q | E
| I
C
R 2E
‘ I
2r
Current in the circuit
net emf
" net resistance
_2E-E E
T r+2r 3r
So, potential drop across capacitor
V=i X E
=ir=—Xr =—
3r 3
619 (a)
Given that, the resultant voltage across the
1.2V,0.20

batLUl Yy «<CiLauualr— L.SV

—]i

E,0.4Q

Let /be the current in the circuit then total
resistance =0.6()

Hence, V =IR
= 15=1x0.6
15 5
=I= R =1= EA
Now, applying Kirchhoff’s second law in the
circuit

047+ 0.27+1.2- £=0
5
0.6 x > +12=EF

= E=27V
620 (a)
Effective resistance of n resistance each of the

621

622

623

624

625

resistance r in series R¢ = r X n = R(as per
question); so r = R/n. When these resistances are
connected in parallel, the effective resistance

R, =r/n=——=R/n?

()

Let the resultant resistance be R. If we add one
more branch, then the resultant resistance would
be the same because this is an infinite sequence

R1=1Q X
A VW

R,=2Q R

—
B.

Y

RR: R, —R=2R+R+2=R*+2R
R+R,
>R2—R—2=0=>R=—-10orR =20hm
(b)

When two similar bulbs of different powers are
connected in series, then

1_1+1
P P P

Given, P, = 200 W,P, = 100 W

1 142
P 200
200

(b)

This is a balanced Wheatstone bridge circuit. So
potential at B and D will be same and no current
flows through 4R resistance

(a)

. . o 3
Equivalent resistance of the circuit R = 5 Q

...V 3

~ Current through the circuit i = Rz 2A
(d)

I Lol

. Ig R
—tO—wWwW—

v

Here,V =10V,R = 10kQ,G =100 Q = 0.1 kQ

V =1,G +R)
v 10V 10V
le=GTR-o+onka_ 101ka_ 227m4
=~ 1mA
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626

627

628

629

...................................

Here, I = 14,(I — 1;)S = 1,G
_ I,G 1x107%x 100
S I-1;, 1-1x1073

100 x 1073 100 1
=~ I =1OOOQ=EQ=O.1Q
(<)
Resistance,R = p%
For given problem,
R «x A?
Ry M
R, X
A\’
R, = (—) X R, =15.6Q
M
(b)
e R
E= (R+Rh+r)'le
=10x 1073 =;x2x0.4=>R
(10+R+0) 1
=790Q
(@)

Let [ be the original length of wire and x be its
length stretched uniformly such that final length
is1.51

< (| = x) == x =< 0.5/ >

15/
Then 4R = p (l;x) +p (0'5Al,+x) where A’ = (0.5316+x)
. I l-x (0.51 + x)?
FA =Py XA
or4l=l—x+i§+x72+l;xor§:é
(b)

The galvanometer ¢ and shunt Sis connected in
parallel, hence potential difference is the same.

I
|
I
|
|
I
I
I
9 |
|
I
I
I
I
I
|

630

631

632

633

= 111g =1
i 1
- 9 ___
i 11
(d)

If T is the smallest temperature difference that
can be detected, then
40 x 107°T = 100 x 10~°

=T = 2.5°C
(a)
The circuit diagram is follows:
10
AN
150
_ AN
|
Il
0V

For 1Q resistors in parallel, the resultant

resistance is
1 1 1

R R, R,
Where, R = R, = 1Q
1 1 2

1
R°17171
= R =0.5Q
This 0.5Q resistor is connected in series with1.50Q
resistor.

Hence, equivalent resistance is

R'=0.5+1.5=2Q

From Ohm’s law, current flowing in the circuit is
given by

V =iR

V10
=i= R-7 = 54
(b)

Lengthl =1cm = 107%m

Area of cross-section 4 =1 cm X 100 cm
=100 cm? = 107%2m?
1072

—=3x1077Q
10

Resistance R =3 x 1077 X

(a)
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A A
2Q
2Q
20 = ZQ§ §ZQ
20 2Q
B B
. _2><2_m
AB T o427
634 (c)

R, Rzand R, are in parallel order, so their

equivalent resistance
1 1 1 1

R R? R3 R*
1 4 1 N 1
50 50 75
_30+30+20
1500
80 4
~ 1500 75
75
~ R'=—Q
4
75
R=R;+R =100+
475
635 (d)
Two resistances in series are connected in parallel
with the third. Hence — ==+~ = > = R, = o)
R, 4 8 8 3

636 (c)
Manganin or constantan are used for making the
potentiometer wire

637 (c)

J,  I/mrf (r2>2 (3)2 9
I, I/m? \ry/ \1) 1
638 (b)
When temperature of the hot junction of a
thermocouple rises, the thermo-emf increases and
becomes maximum at a particular temperature.
This temperature is called neutral temperature.
: 1
Given, e = at + bt?
Differentiating with respect to t, we get

de_ + bt
ac ¢

For maximum value of e,
de

E:
~a+bt=0
S>t=—

639 (a)

R =132x10*+5%

a
b

640 (d)

_ pl i2pVt
H = i?RT = i? Z)t = [V = volume
= Al]
1 Hy [m\* /2\* 16
ot () - ()
r* H, o 1 1
642 (c)

When key K is opened, bulb B, will not draw any
current from the source, so that terminal voltage
of source increases. Hence, power consumed by
bulb increases, so light of the bulb becomes more.
The brightness of bulb B, decreases.

643 (b)
Let the internal resistance of cell be r, then
l:R_-l-T‘: 15:m=>1":0069.
644 (d)

Given circuit is a balanced Wheatstone bridge
circuit. So there will be no change in equivalent
resistance. Hence no further current will be
drawn

(d)

Current through arm ABC,

645

=4/(40 + 60) = 0.04 A

Potential difference across A and B,
Vy—Vg =0.04 X 40 = 1.6V
Current through arm ADC,

=4/(90 + 110) = 4/200A

Potential difference between 4 and D,

4
Va=Vp = 555X 90 = 1.8V

wVp=Vp =Wy —=Vp)— (V4= Vp)

1.8-16=02V

646 (b)
Given that,
I, 4 rn o 2
—=_and—===
L, 39,73

Here, l;and [,are the length of the wires while
riand r;, are the radii of the wires.

Now, we know that

V = IR = IR = constant

== IlRl = IZRZ
L R, .
or E = E ..()
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647

648

649

650

But we know that the resistance of the wire is

pl
R=—
A
Hence, from Eq (i)
1_1 _ pla/A;
L pli/A
Here,
pli pl,
Ry :A_l’RZ =A—2andp1 =p2=p

Because both wires are of same material.
11 l2A1

"L, LA,
11 _ l27T7"12
12 B l17T7"22
1_1 _ Lprf
L 1}
Here,2 =3 gng2 =2
Iy 4 T 3
L 3 (2)2
= —=-X|(=
L, 47 \3
Or L_1
L~ 3
(a)

When temperature is raised, the ions/atoms of
the conductor start vibrating with increased
amplitude of vibration and greater frequency. Due
to which the electrons moving towards the
positive end of conductor will suffermore rapid
collisions and hence time of relaxation
(7)decreaseds. As v, « t, thus drift velocity
decrease. Therefore v; < 1/T

(d)

R —R+R—2+2—8—229
AB ™ 3 3 3“3
(b)

. dq
125210+4t0rdQ=(10+4)dt

2
Integrating it, we get Q = 10t + % =10t + 2t
When t = 10s,Q = 10 X 10 + 2 X 102 = 300 C

(b)
Let g be the charge flowing through copper
voltmeter.
The charge flowing through silver voltmeter =
(2000 — q)
Now, m = z¢,q = zpg X (2000 — q);
nq = @ X (2000 — q)
ZCu
1.008 x 107°

= 336x 107 < (2000 )

q = 1500 C
651 (c)
Bulbs A and B are in parallel.

There, effective power is
200w

ﬁT "
|

200W

()

P’ = P, + Py = 200 + 200
= 400 W

Now P’ and bulb C are in serried. So, the resultant

power of the combination is
400 x 400

"~ 400 + 400
(c)

Resistances at C and B are not in the circuit. Use

12

=200W
652

laws of resistances in series and parallel excluding

the two resistance

(b)
Potential gradient along wire
_ potential difference along wire

653

length of wire
1 X 40
Vem

-1
1000 ' ¢

~01%x1073 =

Current in wire.

1
I_WA orl =

) 2

" 40+R 400

Or R =800 — 40 = 7600

(b)

Just for your knowledge remember, voltaic cell
uses dil. H,S0, ; Dry cell uses NH,CIl + ZnCl,
paste; Daniel cell uses dil. H,S0, ; Lead
Accumulator uses dil. H,S0, and Ni-Fe cell or
Alkaline Accumulator uses KOH solution

(d)

Temperature of cold junction T, temperature of

R+ R

654

655

inversion T; and neutral temperature T, are

related as follows
T; + T,

= =T, =2T,—T,

n

As T, is constant for a given thermocouple T;
decreases with increase in T,
656 (b)
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658

659

660

661

P—i?R o AP 2Ai
-t P
= % change in power = 2 X % change in current

=2%x1=2%

[R — Constant]

(©
. N P2R 1
Power loss in transmission P, = — = P} < —
V2 V2

(a)

All the resistances are in parallel order, so voltage
across them will be equal.

60 Q

1A

601 = (15 + 5)1,
= 601 = 201,
= [ =3I
Again (15+5)[ =101 —-1—-1,)
= 2, =1-1—1
= 23D =1-1-3I
= 6/l+4=1
= 10/ =1

I = 1 =0.14
10

(b)

Equivalent circuit of this combination of
resistances is as shown in figure. The effective
resistance of arm

EG—4X4—ZQ
T 4+4
40
A B
40 40
NN NN
E G
40 40
AN AN
40
D C

Total resistances between 4 and B will be

3 orR=12q
4 T T3

+

1
4

| =
NI
NI

(9
The equivalent circuit is as shown in figure (a)
and (b)

662

663

664

665

666

667

i)

E4Q E4Q
@

(b)

Since, the network of resistances is a balanced
Wheat stone bridge, so resistance between points
A and B of network figure (b) is given by

1 1 1
R~ 3R 6R

241

1
— orR =2R
6R 2R

For maximum power to the network, R’ should be
equal to internal resistance of the battery. So

R'=2R=40rR=4/2=2Q

(d)
Let x watt be the power loss in transmission line
in the form of heat

_ _(P)ZR_(10><1000)2X02
) T T 200 '

= 500W = 0.5 kW
Efficiency of transmission

_ power delivered by line 10 kW

~10KW + x KW

power supplied to line
10 10

~10+05 105
(a)

H,

=0.95 = 95%

UZ 2

H. £, =2
= = —
27 RUTOR

= 30 min

—t >t =2t >

~ t; = 60 min

(a)
Significant figures
Brown Black
1 0

~R=10x10'=1000

Multiplier
Brown
10!

|4 6

R %+R
6+3

>R=10Q
2+R

m = zq,z = atomic mass / valence

(b)

Resistance of series combination of 3 Q and 1 Q is
Ry =3+1=4Q,R, =8Q

Let i be the total current in the circuit
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668

669

670

671

- IXR ix8 2

Current through R, is iy = —>—=— ==
Ri+R, 12 3

L iXRq ixX4 i

Current through R, is i, = =— ==
Ri+R, 12 3

Power dissipated in 3Q resistor is P; = i# X

3 ..(D)

Power dissipated in 8Q resistor is P, = i2 x

8 ..(i)

P ifx3 P (2i/3)*x3 12 3

P 2x8%"P, (i/32x8 8 2
3

3
==—XP,==X2=
) 2 ) 3watt

=~ Power dissipated across 3() resistor is 3 watt
(b)

The filament of the heater reaches its steady
resistance when the heater reaches its steady
temperature, which is much higher than the room
temperature. The resistance at room temperature
is thus much lower than the resistance at its
steady state. When the heater is switched on, it
draws a larger current than its steady state

Py

current. As the filament heats up, its resistance
increases and current falls to steady state value
(d)

When cells are in series, emf of the combination of
cells increases

(b)

Give that,
h_d_p_
L, dy p2
and R; =10Q
We know that, the resistance of the wire

l l 4pl d\?
ettt faset)]

A N2 md?
n(5)
So, the resistance of first wire is
4p,ly .
1= T[d% (l)
and the resistance of the second wire is
4p,l, ..
2= &z . ()
On dividing Eq. (ii) by Eq (i)
Ry _p2 b di
Ry pq

1
2

X X —
I, d?

R, 2 2 (1)
=—==-X=X|=
10 1 1 \2
B2 _ )R, =100
—_ — = —t =
10 2
(d)
Net resistance of 302 and 7() resistors (in series)
R'=3+7=10Q

2

672

673

674

675

R’ and 10() are in parallel, so

10 x 10
T 10+10
R’and 5Q are in series, so
R'=5+45=10Q
Now, R’ and 10Q are in parallel, so
10 x 10
T 10+10
(c)

In mixed grouping the current in the external
circuit will be maximum when the internal
resistance of the battery is equal to the external

resistance,
mr

Given, R=3Q,r = 0.5Q

m

3=—x0.5

n

m
= —=6

n
= m=6n
Total number of cells=m xn =24 ..(i)
From Egs. (i) and (ii), we get ..(ii)
6n xXn =24
= 6n? = 24
=n?=4
>n=2m=12
(c)

=2l =LandRy =22 =L R 1.1
Ixt ¢ 20xt  t Rp
(d)
The network can be redrawn as follows
30 30 30

A — VWWN—— " VWWNV—"WW—e B
= Req = 90
(a)

Current flowing through both the bars is equal.
Now, the heat produced is given by

H =1I?Rt

Hap

Hpc

_ Ras

or HX R or
Rpc
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677

678

679

680

681

682

_(/2r)?
- a/m?

(+Re g s)
“Ro = o —
A 12

NI

or HBC = 4HAB

()
Applying Kirchhoff’s law

20
(2+2)=(01+0.3+0.2)i =>i=?A

Hence potential difference across A
=2-01x ? §V [less than 2V ]

Potential difference across B = 2 — 0.3 X ?

(b)

Here S consist of S;and S, arranged in parallel,

hence
S1S
S — 192
S+ S,
So, the balance condition will be P _R_RG1¥Sy)
Q s 5152
(b)
i1 Ry 10 B 2
i, R, 5 1
B / 100
20 6!-)““,
i ’\im ‘M'

- ANV
I 9]
Also heat produced per sec i. e.% =P =i%R
Ps /iN? 5 (2\* 5 5 10
(3 <33
P, iy 4 1 4 1 5
= 2cal/s
(b)
Here, r = lll;lz X 20
2
Where l; = 240 cm, [, = 120 cm
240 — 120 )
=—F-X
"T 120
120 2 % 20
=—X2X
120
()
: . i 1 1
Drift velocity v; = — Vg X 0rvg X —
vp  (do\’  (d/2\ 1 1
22 (- (4 4=
12 dp d 4 4

(b)

Because as temperature increases, the resistivity

0

683

684

685

686

687

increases and hence the relaxation time decreases
1

for conductors (r « ;)

(b)

Given, that, the two resistances R and 2R are

connected in parallel so the potential drop is

equal for both.
The thermal energy developed in a circuit is

u Vit u 1
=— > Hx—

R R

H, R, H, 2R
5—=—5-—=—

H, R, H, R
[Here,R, = R,R, = 2R]
Or Hi:H,=2:1
(b)

When switch Sis pressed, the resistance of circuit
decreases. Hence, the current in bulb A will
increase but the current in bulb B will decrease.
Hence, the brightness of bulb A will increase and
that of bulb B will decrease.

(b)
The equivalent resistance between two corners of
equilateral triangle having resistance R in each
arm = 2R/3 =2X%X4/3 =8/3Q
(9
: i\ 2 4,

Thermal powerin A = P, = (—) 3R = glzR

2
Thermal power in B = Py = (5) 6R

Thermal power in

C=P.=i%R
3R
MWW
A R
—>— >—AVWW—
R i C
MWW
B
ﬁPA:PB:PC
_4-2-1_4-2-3
_3.3. =4:2:
(b)

Let n be the number of wrongly connected cells
Number of cells helping one another = (12 — n)
Total e.m.f. of such cells = (12 —n)E

Total e.m.f. of cells opposing = nE

Resultant e.m.f. of battery = (12 — n)E — nE =
(12 = 2n)E

Total resistance of cells = 12r

(- resistance remains same irrespective of
connections of cells)

With additional cells

(a) Total e.m.f. of cells when additional cells help
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688

689

690

691

692

693

694

battery = (12 — 2n)E + 2E

Total resistance = 12r + 2r = 14r
. (12-2n)E+2E

. =3 ..(»0)
(b) Similarly when additional cells oppose the
battery
(12-2n)E—-2E _ .
T =2 ...(ll)
Solving (i) and (ii),n =1
(b)

. P _R_2_ 2 _
Byusmgg =525= e =S5 =30

(6+5)
(9
R=Y_¢=—2 — — 25 = 9750 [In series]
ig 6X10

(9

. [e0] = [MTIL73T*A?] and [E] = [MLT —3A71]

1
[E SOEZ] = [M-1L-3T#A%] x [MLT-3A-1]?
= [ML™1T~?]

(9
For figure (i) i; = 74
For figure (ii) i, =4+3 =74
For figure (iii) iz =5+2 =74
For figure (iv) iy, =6 —1 =54
(9
Length of the wire is

RA
[ =——

p

4 xmx(0.7x1073)2

22%10-8 = 280m

(@)

Resistance of I/, = 80 x 200
=160000

Resistance of I/,=32000Q

The current flowing in the circuit is given by
.80 1
'~ 16000 _ 200
Total resistance of the circuit
=16000+32000=480000Q
Line voltage= iR
_ 48000
=00 - 240V
(a)
According to ohm’s law V = iR
= log, V =log, i
+log. R
= log, i =log,V —log, R
The graph between log, I and log, V will be a
straight line which cuts log, V axis and it’s

gradient will be positive

695 (d)
Current for 50 divisions,
s 1 x50 — omA
9= 710 — M
I S
Tl S+6
S+aG
- 1= (),
Or
4420
= ( )SmA = 30mA
696 (c)

As voltage across the resistors R, and R; is same
and they show same dissipation of energy, so
using the relation for energy, H =

v? .
—t,we have R, = R;. Thus, the current in each

resistor R, and R; will be I/2
ie,y =1/2andl, =1/2

Al R
[ Iy I2
Y Rz Rs

|
E D

Since the energy dissipation is same in all the
three resistors, so
I?Rit = I?R,t
or I?Ryt = (I/2)%R,t
orRy = R,/4
697 (c)
According to Faraday’s first law of electrolysis,
mass deposited
m=/ZIt
Where Z = electrochemical equivalent of

substance
m;y L 4

m, L t
xg 4A 60 min
— T X —

2 —
= orm® =Xx
ms, 6A 40 min g

698 (d)

100 — I
S:( l )'R

Initially, 30 = (222

)><10=>l=25cm

100-1
l

Finally, 10 = (
So, shift = 50cm

699 (b)
Applying Kirchhoff's law for the loops (1) and (2)
as shown in figure

)><30=>l=75cm

Page | 203



700

701

702

703

704

705

Ri=20 I

— —wn—

, E1=4V

" @ C (i1—12)
AW

_ R3=20

? @ 3Rz=40 &

-
E2 =6V

For loop (1)

—2iy—2(i; —i)+4=0

=2 —i =2 ..(0)

For loop (2)

—2(iy — i) +4i,—6=0

= —i; +3i, =3 ..(i)

On solving equation (i) and (ii), i; = 1.84

(9

Current, i =

QW _

dt
When t=5s

i=10x5+3 =534

S (5t? + 3t +1) = 10t + 3

(@)
Because H, 0 is used as electrolyte
(<)
In a potentiometer there is no current drawn from
the cell whose emf is to be measured whereas a
voltmeter always draws some current from the
cell. Hence, the emf of a cell can be measured
accurately using a potentiometer.
(d)
For balanced Wheatstone bridge

P S

R Q
(<)
Resistance of the wire is given by

l 12 pl?

R=p—=p— —_—
PAa=P =7y
So,

R  [? (if density remains same)
R (2%
RO
R' = 4R
Hence, change in resistance
=4R-R=3R
change in resistance 3R

(=~ Al=V)

3:1

Therefore,

()
Resistance of a bulb =

_ (220)?

original resistance 1R

(Rated voltage)?
(Rated power)

(220)2
Rp, =
40 60
When the bulbs are connected in series,
RS = RBI + RBZ

Qand Rg, =

(220)2  (220)2 1

= = (220 2[— —]
20 60 (220) 20 60
60 + 40 100\ (220)2
— 2 — 2 —
= (220) [60x40] (220) (2400) 24
Ve 24

o P =—=(220)% x =24

17 R, (220) (220)2 w
When the bulbs are connected in parallel
1 1 N 1 1 40 N 60
_— _—— =
R, Rp,  Rs, ~Rp (220)% (220)2
1 100 _ (220)?
R, (2002 *""? T 7100

VE

~ Py =—=(220)? x =100 W

7R, (220) (200)2
P 24W 0.24
e, 100w

706 (d)

The resistance 4B, BCand CDin series. The total
resistance is

Ri=2+4+2+4+2=6Q

The resistance AE, EFand FDin series. The total
resistance is

R, =24+24+2=6Q

The resistance BEand CFare in effective

» Riand R, are in parallel

~ The total resistance

R = 6 X6 _ 30
646
The current in the circuit
I = v_3._ 1.04
"R 3 7
707 (b)

1 1
PocEandRocl:PocT

P, 1, P, (100—10) 90
S5 —=—5 — = = = P2
P, 1, P, 100 100
= 1.11P,
% change in power = PZ;P1 x 100 = 11%
1

708 (d)

Potential difference across PQ i.e. p.d. across the
resistance of 20Q isV =i x 20

48

andi =— = 0.164
(100+100+80+20)
~V =016 x 20 = 3.2V
709 (b)
. . i
Drift velocity, v; = —
5
—t =
Y4 = 5% 10%6) x (1.6 x 10-1%) x (4 x 10-6)
= L =156 x 10"?ms™?!
64 )
710 (c)

Let current flow from b to a as shown
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[

3 |

Ratio of thermal power is (21)2 3R : (él)2 6R :

I?’R
or 2:2:10r 4:2:3.
3°3
711 (c)
Both plates have same thickness,
pl p2l
Rp =— and R, = —
R= 0 " T 21
2 & =1
R,
712 ()
R=56x%x10+410% =560+ 10%
713 (b)
Il R, I, 12 2 1\ 1
ROC—ﬁ—:—X—:(-)x(_) = —
r2 Ry L 1} 1 2 2
=R, = %, specific resistance doesn’t depend
upon length, and radius
714 (d)
The circuit reduces to
30
30 30
A AW 8
6Q
R _9><6_9><6_18_36Q
$79+6 15 5 7
715 (c)
For semiconductor the temperature coefficient of
resistance («) is negative. Hence, resistivity will
decrease with the temperature rise.
716 (b)
Ry my a3
RZ a% m,
mly / ay\? 1 1
()2 -3
m2/\ aq 2 2
Q1 I?R;t 1
Q, I?R%t 2
717 (@)
R — R/2 R
AB= 0=

R/2

A R/2 B

718 (@)
B () 20 (5) _ L g, 100
R,  \l, R, \20/ 16 %7

719 (a)

In closed loop EFGDE

E
A “1 B
!

F 7% G
iR, = E,
i, x30=3
i, =0.14
In closed loop ABCFA
—iiR —Ei+E,+E;=0
—i;X10-34+3+4+2=0

ii =0.24

720 (a)
If F'is the emf of the battery, rthe internal
resistance, ithe current drawn and V'the PD
across the plates of battery, then
V=E-—ir
Case I When the direction of current in the battery
is from -ve to +ve or outside +ve to -ve, then
i = +ve (during discharging)
V<E
Case Il When the direction of current in the
battery is form +ve to —ve or outside -ve to +ve,
then
i =—ve
V=E+ir
=V>E
Case IIl When zero current, then
i=o
V=E

721 (b)
If B, or B; is disconnected, resistance is increased.
Due to which current in the circuit is decreased.
Therefore bulb B, will become dimmer.

722 (d)

(during discharging)
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723

724

725

Specific resistance doesn’t depend upon length
and area

(a)
i g M 4572
m=at it 5x45x60
=3.387 x 10~ *gm/C
(a)

Red, brown, orange, silver red and brown
represents the first two significant figures

Significant figures | Multiplier | Tolerance

Red Brown | Orange Silver
2 1 103 +10%
~R=21x10%410%
(@)
A B
i C
o ir
|
12 /12—
L L
AB — - AB Ay n(2r)2  m4r?
_Ip.L
4B 7 8rr2
Vic = I.Rye = -2%
sc = I-Rpe = =0
L 1p.L
_ I./J.2 _ I.p.L :I/A_Bz p— =E=l
w(r?) 2mr?2 Vg L 8 4
2mr?
Vic
Vipg =—
AB 4
Now for power loss
Pyp = Vpp.1
Ppc = Vpe.1
Pip Vap 1 _ Py
—_——— = VAB - —
Pgc  Vpc 4 4
(c)
P

7= § [For balancing bridge]

728

729

731

Resistance of galvanometer
G =500

Full scale current i; = 0.05
A =297 x 10"2cm?

=2.97 x 1072 X 10™*m?

=2.97 X 107°m?
i =54
p=5x10""Qm
Required resistance to convert the galvanometer
into ammeter.

_igG 0.05x50 25
~i—i; 5-005 495

[ 50
Pa™ 99
l—SO A 50 2.97><10‘6_5_0 29.7

= —X =— X — = X
99 p 99 5x 1077 99 5

=10x 0.3 =3m
(@
Parallels/é-ﬁ\
B MWW \ 20 20 20
— W —e o — W —— AW ——
6
Req = 40
(a)

Given, resistance of uniform wire=24().

When the wire is bent in the form of a circle, then
resistance will divide the wire in two equal at
opposite point in parallel

The effective resistance between the two end
points on any diameter of the circle.

R_12><12
12+ 12
R_144
or —24
or R=61
(a)

To convert a galvanometer into an ammeter, a
shunt resistance in parallel is connected to
galvanometer.
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(2)

\'4
\ 4

i-ig

‘W‘

S

Since, galvanometer G and shunt Sare in parallel,

hence
i,G=(i—1iy)
igG 4x1073x 15
= S=—"F—=
i—ig 6—4x1073
_ 80x 1077 10 X 1073Q = 10mQ
5996 - om
732 (b)
Here, m = 1g=p 3 kg;
z=1.044 x 1078 kg C!
H =34 kcal.=34x1000 x 4.2]
_m_ 1073  10°
4=, = Toaax10-% 1044
_ H _ 34x1000x4.2 _
andV = . = 050 1.5V.
733 (¢)
- £
T 247
- & 2 _ 9 1
0.5 = orrMos " 24 T T 3Q
734 (c)
Lol
L, ly
L, B L,
10 2.5
11 1,
101, = 2.5x 11
_2.5><11_275M
27 10 7
735 (d)
R=pl/A=10
Now length l; =1+ 1[/10=111/10
~ New area A; = Al/l;
~ New resistance,
Ry = ply/A; = p(11/10)/(10/11)A
_ 121 pl B 121><10 _ 1210
1004 100 ST
736 (a)

In the following figure
Resistance of part PNQ;

R, =2 =250and
4

Resistance of part PMQ;
3

R _ R1R2 _ 25%x75 _ 15
“@“R,+R, (25+75) 8
Main Currenti = % — 2
?+1 23
P Ry _ 24 7.5 _ 18
50,1y =X (R1+R2) =3 (2.5+7.5) - 23A
24 18 _ 6

andi2=i—i1—z—z—£
737 (a)

Wheatstone bridge is balanced, therefore

£=50r1=15—0=>5=100hm

Q S
738 (c)
I 20
Vd = Jde ~ 102° x 106 x 1.6 X 10-1°
=1.25%x10"3m/s
739 (d)

The resistance are connected in parallel hence,
voltage will remain constant

E_Vzt
R
= F < —
R
E, R, 2R 2
E, R, R 1

740

v

1
~ Current in FC = E -

2R
(a)
Current sensitivity of a galvanometer is defined as
the deflection produced in the galvanometer
when a unit current flows through it.
If O is the deflection in the galvanometer when

current [ is passed through it, then

o 6 nBA
Current Sensitivity I = =%

741
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742

743

where k be restoring torque per unit twist, n be
number of turns in the coil, BZis strength of
magnetic field in which coil is suspended, A be
area of coil.

Since, restoring per unit twist (torsional constant)
is minimum for galvanometer 4, hence more
sensitive.

(b)

Let the resistance of voltmeter is GQ.

=~ Total resistance of the circuit

R=(EX1% 4 50)a
~\G + 100
10

Total current
G (c><1oo

4
G100 | 50)

Voltage across 100(1 resistance
/G x 100 10
- l(a + 100) (Gmoy
G+100
Reading of voltmeter =5V

= Voltage across 100Q2 =5V

i =

y (G X 100)
50) G + 100

e 10 y (G X 100)

B (wao N 50) G + 100
G+100

On solving G = 10002

(b)
The distribution of current is as shown in figure.
As per question,

20 20 10
A B
A MAN—E b
if i) i1 /2 } i1/2
E §4Q 20 10
L] fia
H i G i1 F |‘1/2 Ex

1 ,
==1 = 2A
> or i,
In a closed circuit ACFG

. iy o
21+2><E—4(l—11)=0
7i, = 4i

. 7. 7 7
ori=-i;p =-X2=-A
4 4 2

Total resistance of the circuit between 4 and H is

4x3 26

4+3 7

=2+

744

745

746

747

748

749

751

752

753

EMF of cell is E = 2 x 2> = 13V
(c)

i=q/T=qv
=2%x10"2x30=0.6A

(a)

q_ ¢ _

, 10x10~%)x40
Currenti = " (10x1077)x40

0.2

=2X1073A=2mA

(c)
2
Resistance of electric bulb R = V?where

subscripts denote for rated parameters.
(220)?
~ 100
Power consumed at 110 V, Pconsumed = %2
(110)2
(220)%/100

=25W

- Pconsumed =

(c)
242 4
j=—=—A
1+19+4+09 3.8
ForcellAE=V+ir=>V=2—%><1.9=O
(b)

The given circuit is

£ <o

111 Reo— 10,
—_— - — — —:—:> =
Req 27273  Req 3 4=
(c)

T DU

X —= X —1.6e. XX —

1&g T e te %y
.‘.R1:R2

(d)

R x|l

. . . R
Hence every new piece will have a resistance o If

two pieces are connected in series, then their

. 2R _ R
resistance = — = —
10 5
If 5 such combinations are joined in parallel, then
. R R
net resistance = — = —
5x5 25

(b)
The current in a conductor depends on the drift
velocity of electrons

(b)

The circuit arrangement shown in figure (b) is the
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correct arrangement for verification of Ohm'’s law.
For convenience the same figure has been
redrawn here. In the figure, R is the resistance, for
which Ohm’s law is to be verified. Voltmeter V is
connected to its parallel and ammeter, cell and
rheostat arrangement in the series.

754 (b)

Resistivity, p = =

nezt

Conductivity, o = %

(a)
Voltage across each bulb V' = 1% = 55W so,

755

power consumed by each bulb will be

@ 500w @ 500w

220V 220v
— 551 —f— 551 —>|

110v
2

P’ = ( 55 ) X 500
—\220
125

T4
(b)
Q:
I:

756
— bt?

=a— 2bt

at
dQ :
T - (D)

Where, t = t;,1 =0
Inloop BCDEB1,(2R) —(I—-I,)R=0

or 3 =1

" I a-2bt

T3 3
to

~H= f IZ(2R)dt
0

to

2R

?j (a — 2bt)?dt
0

to

2R

s [ j (a® — 4b%t? — 4dt)dt
0

757

758

759

760

2R 4b2t2  abat®)t°
= {azt + - }
9 3 2 Jo
2R 4b2t3

° 2bat§]

5 [azto +
[from Eqn.(i)]

a , 4b? a®

but t, = %

__2R

2
= —2ab=

2
X —
a 4b?

H —_

9 2b 3 8bh3
__2R[a®  a® a3]_a®R
"9 l2p " eb 2pl 27b
(d)

The energy stored in the capacitor = %C vz

This energy will be converted into heat in the
resistor.

1
H=§><4><10‘6><400><400

=32x1072

=0.32]

(c)

Potential difference between B and D is zero, it
means Wheatstone bridge is in balanced
condition

(d)

Resistance of heater

R — & _ (100)?
H™ p ™ 1000

Total resistance of circuit

10 xR 100 + 20R

=10Q

R'=10+ =

10+R 10 +R
Current in heater
Lo R 100 o R _5XR
H™7"10 4 R~ 100+20R ™ (10 + R) ~ 5+R

10+R
) 25R

~ Power P = IRy = m X 10 = 62.5
~ R =5Q
(d)

Let m; = m, then m, = 3m and m; = 5m. Again
let L; = [, then L, = 3l and L; = 5L.If o be the
density of copper, then

3m 5m

,Az = %andA3 = ?

_ m
1 " Lo Slo

my
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761

762

763

764

765

766

Hence 4, = %and Az = 254,

pL; p.5l pL, p.3l 3
SR == g, P2 2T g,
Ay Ay A, 5A; 25
andR, =22 =L _ R
37 4, T 254, 125
3 R,
~ R{:R;:R; = Rl:ERl:E =125:15:1

(b)

Using Kirchhoffs first law we can find current
distribution in the given part of electric circuit as
shown in the adjoining figure. From figure i =
1.7A

(b)
pL p2L
R=—; Ry =——=2R
AT A
m=ALd;m;=A2Ld=2m
2
Now, (312 L = mcAT ..()

2
and % = 2mcAT ...(ii)

Solving (i) and (ii), we get N = 6.

(a)
! e
©)
AMA
S
GS Vg 25 x 1073
G+S I 25
6 _ 0.001Q
G+S
Here S << G So
S =0.0010Q
(a)
_ VR?ated
Pratea = >R [V — constant]

PRated
So bulb of high power will have less resistance

(a)
m

I 0.99
= = = — = =
M=t == = 0.00033 x 1200

Hence heat generated in the coil is

H = i?Rt = (2.5)> x 0.1 x 1200 = 750 ]
(d)

The three resistances between A and Bare
parallel,

2.54

768

769

770

771

772

11,1 1

Rcomb Rl RZ R3
_ 1 1 N 1
"9 99

1 _ 3

Rcomb 9

= Rcomb = 3Q

(d)

The temperature difference is 20°C = 20 K. So
that thermo emf developed E = a8 = 40 ’;{—V X

20K = 800 uV

Hence total emf = 150 X 800 = 12 x 10* uV =
120 mV

(c)

Given, Thomson’s coefficient, ¢ = 3uV/°C

_av

T dr

ordV = adT

soV=0(T,—T)

or3x 107 =3 x 107%(T, — 20)

or 100 + 20 =T,

or T, =120°C

(d)

Terminal voltage V = E — Ir. Hence the graph
between V and i will be a straight line having
negative slope and positive intercept.

Thermal power generated in the external circuit
P = EI — I?r. Hence graph between P and I will
be a parabola passing through origin.

Also at an instant, thermal power generated in the
cell = i?r and total electrical power generated in

g

2
the cell = Ei. Hence the fractionn = IE—Ir = (g) I;

son o« I. It means graph between n and [ will be a
straight line passing through origin

(d)

Since it’s a balanced Wheatstone bridge, the
circuit can be redrawn as

; 100 20
44|

(1.4-1) 250 50
121 =30(1.4 1)
121 =42 — 301
~1=1A
(c)

We know that when current flow is same then
resistors are connected in series, hence resultant
resistance is

R' =R+ R, =100+ 20Q = 30Q

Also since, cell are connected in opposite
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directions, the resultant emf is
E=E,—E,=5V -2V =3V
From Ohm’s law E = iR

E 3
i=—=-—=014

R 30
773 (b)
In parallel,
RiR,
P R +R,
5.0 X 10.0

~ 5.0+ 10.0
_50_ 3.30
15 7
Also,

ARy, AR, AR,
—Xx 100 =—x 100+ ——x 100
R, R, R,

A(R; +R)

R{ +R,

x 100

_02 x 100 + 0.1 x 100 + 0.3 x 100
© 5.0 10.0 15

=7%
R, =330+ 7%
774 (b)
The given circuit can be simplifies as follows

775 (c)
Given, R3¢ = 0.3Q,R; = 0.6Q
T = 300K = 27°C

Temperature coefficient of resistance,

a=15x10"3K™?!
s Rgp0 = Ro(1 4+ a X 27)
03=Ry(1+15x%x1073x27) ...(Q)
Again, R; = Ry(1 + at)
0.6 = Ro(1 +x 1073 x t) ...(i1)
Dividing Eq. (ii) by Eq. (i), we get
0.6 1+1.5x1073¢t

03 1+15x1073x27
= 2(1+1.5%x1073%x27) =1+15x 1073t

776

778

779

780

781

782

783

784

=2+81x103=1+15%x10"3
= 2+0.081=1+15x 1073t

t 1081 720°C = 993K
f—t = ° =
1.5x 1073
(c)
Temperature coefficient of resistance= Riz—f
t
1

d
= —R,(1 2
R,(1+ at + Bt2) dt ol +at+ptY)

o+ 2Bt
"1+ at + Bt2

—(ll_lz)xR’: —(55_50>x10—1ﬂ
= "={Ts0 =

(@)

R, = plTlland R, = plez_ In series R, = Ry + R;

Peq.(li + 1) pily + p2ls N _pili+p2ly
A A A TP T T,

(d)

In parallel combination E,, = E = 6V

(b)

From the figure

40 6Q
[ANRAN
_}J} —
50Q
+W7
I2
1011 = 512 12 = 211 ....(i)
Heat produced in resistance
IZR=1?X5
2X5=10cals™! .. (i)
From Egs. (i) and (ii) ,we have
—hk_V2_ 1
L= 2 2 x/fA

Hence, heat produced in resistance of 40
2 1 -1

I5 ><4=§><4=2cals

(b)

No current flows through the capacitor branch in

steady state. Total current supplied by the battery
o 6 3

'T28+12 2

Current through 2 Q resistor =
(d

96500 coulombs of charge is needed to deposit

x==094

Nlw
aulw

one gram equivalent of an element at an electrode

(d)
Pressing the key does not disturb current in all
resistances as the bridge is balanced. Therefore,
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785

786

787

789

791

792

793

deflection in the galvanometer in whatever
direction it was, will stay

(c)

Same mass, same material i. e. volume is same or
Al = constant

2 4
l R l A A d
Mwﬂzp—:izixiz(l)=0%
A R, I A Aq dq

2 (L) 16k, =150
>—=(—=] =16 >R, =1.
R,  \d/2 z
(b)
n=TdE/dT.
(d)
Resistance of the lamp
Ry=L =82 _ 100
P 90
Current in the lamp
i=2=30

10
When lamp is operated on a 120 V, then
resistance

. Vo120
Thus, for proper glow, the resistance required to
the put in series will be
R=R' —Ry=40-10=30Q
(a)
When ris internal resistance of the battery and
i the charging current, then

V=E+ir
V=2+5x01=25V
(b)

- ... E_ 10-4 _ 1
Current flowing in the circuiti = = = =-A
R~ 20+10 5

RnaamsAC=§x20=4V
P.D.across AN =4 +4 =8V

(d)

_RA_VXA_2X10‘6_ 10-0
eI T T 05 T "
(d)

Given, V =1V

Iy = 1mA

I; =1x 10734

Resistance of galvanometer
Ry =500

R, = d R

g Ig g
or Rs = F - 50
or Ry =9500Q
R', = 10 50 = 99500

271073 B

or R, =R’, —R; = 9950 — 950

or R, = 90000

794 (a)

Neutral temperature, T,, = %

or T; = 2T, — T, = 540°C.
795 (c)

The simplified circuit is shown below

} NN
; g 1160 90 |
e aAVAVAY ———

I, 50

From figure,

151,
1511 = 512 Orlz = = 311

5
1=11+12=I—2+12=4—1z ()
3 3
But 2 x5 =42
Or 1} ===84
Putting value of I, in Eq. (i), we get
I= g x V8.4

Therefore, heat dissipated across 2 Q

16
=12x2=?x8.4><2

~ 30]s7t
796 (a)
The resistance of a conductor
1
Pz
= R« =
50
()R, = m =800 x 10%2Q
_ 100 _ )
(b)R, = m =400 x 10°Q
_ 200 _ 5
(c)R3 = m =200 x 10°Q
_ 300 _ 5
(DR, = m =133.3 X 10°Q
Hence, electrical resistance of first wire is
maximum.
797 (b)
Using the concept of balanced wheat stone bridge,
we have
P R
0 S
X 10
52+1 48+2
10 x 53
*= 750
= 10.6Q
798 (c)
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799

800

801

802

803

Let equivalent resistance between A and B be R,
then equivalent resistance between € and D will
alsobe R

| .
o

R
R'=——+2=R

R+1
=>R>—2R—-2=0
2+V4+38
R=""F——=13+1

(d)
Change g = it = 0.5 A X 3600 sec =
1800 coulomb

(d)
Power P = = 300 = 202220
22 X 22
=110 3110 3
Again P = —z:xzzx
P =175
300

The percentage reduction in power

P =100—-25=75%
(d)
Neutral temperature is independent of
temperature of cold junction.
(d)
Let the resistance of the lamp filament be R. Then
100 = (220)2/R. When the voltage drops,
expected power is

P = (220 x 0.3)%/R’

Here, R’ will be less than R, because now the rise
in temperature will be less. Therefore, P is more
than (220 x 0.9)?> R = 81 W. But it will not be
90% of earlier value, because fall in temperature
is small. Hence, option (d) is correct.

(a)

Electric fuse is a type of over current protection
device. They are engineered to contribute a
negligible amount of extra resistance to the
circuits they protect. This is largely accomplished
by making the fuse wire as short as possible.
Fuses are primarily rated as current amperes. A
fuse wire of certain material and gauge will blow
at a certain current no matter how long it is.

804

805

806

807

808

809

810

Since, length is not a factor in current rating the
shorter it can be made the less resistance it will
have end to end.

(b)
Given,  =1A,t=10s,q =1t,q =10C

Charge of Cu?* =2e =2x 1.6 x 10719 C

The number of copper atoms deposited at the
cathode

= 10 =3.1x10%

T 2x16x10719° 7

(c)

Ohm’s Law is not obeyed by semiconductors

(c)

i—1+G:> 1 —1+20=>5—20 0.02Q
iy S 103 S 900
(d)

The resistance of voltmeter is too high, so that it
draws negligible current from the circuit, hence
potential drop in the external circuit is also
negligible

(d)

Full deflection current iy = 25 x 4 X 107* =

100 x 1074
25

UsingR =~—G = — — 50 = 2450Q in
Ig 100x10~4

series

(a)

The resistance of 25 W bulb is greater than 100 W
bulb. So for the same current, heat produced will
be more in 25 W bulb. So it will glow more

brightly
(d)
E [
> : F
2i i
B
Al Y o2
v
2i
Y 2i G
4 e H >
> 2i
b i C Y 6i

I
E
Let ABCDEFGH be the skeleton cube formed by

joining twelve equal wires each of resistance r: Let
the current enters the cube at corner A and after
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811

812

813

814

passing through all twelve wires, let the current
leaves at G, a corner diagonally opposite to corner
A

For the sake of convenience, let us suppose
that the total current is 6i. At 4, this current is
divided into three equal parts each (2/) along AE,
ABand AD as the resistance along these paths are
equal and their end points are equidistant from
exit point G. At the points £ Band D, each part is
further divided into two equal parts each part
equal to i. The distribution of current in the
various arms of skeleton cube is shown according
to Kirchhoff’s first law. The current leaving the
cube at G'is again 6i.
Applying Kirchhoff’s second law to the closed
circuit ADCGA, we get
2ir+ir+2ir=E
Or5ir=E
Where E is the emf of the cell of neglegible
internal resistance. If R is the resistance of the
cube between the diagonally opposite corners A4
and G, then according to Ohm’s law, we have
6l X R =E ....(i0)

From Egs. (i) and (ii), we have
6iR = 5ir
Or R=1r
6
Hence, r=6(
5
-'.R=g><6 or R =50
(<)
P = v = (18)” = 54W
=r=—F% =
(d)
Rseries = Ry + Ry + Rz + -
(9

Since current i is independent of the value of R, it
is clear that the circuit is of a balanced
Wheatstone bridge. As per condition of balance,
we have

Ry R

Rs Ry

(b)
If we take R; = 4Q, R,
resistance
R=R+R,=4+12
In parallel, resistance
4x12

T 44+12
So, R;4Q and R, = 120

= R1R4 = R2R3

120, then in series

160

= 30

815

816

817

819

820

821

822

823

825

826

(d)
. Discharging energy
Watt hour efficiency = -

Charging energy
—14XSX15—0875—8750/
T15x8x10 0T 07
(a)

Effective emfin circuit = 100 — 12 = 88V
Current in circuit
effective emf _ 88

resistance R
or R=22=2 =880
(c)
These questions are done by hit and trial method
only. You check all the options one by one till you
get the final desired result

(a)

Total external resistance
R'=R/3

For maximum heat generation
Rext = Tint

k_ 0.1

7= 0.

R=030Q

(a)

Neutral temperature remains same.
Inversion temperature, T; = 2T,, — T,

=2 %285 —-10 = 560°C

(9

vz Vs V2 R+5 4
F+?_4X(R+5> "SR “R+5

On solving, we get R = 5().

(a)

It is called safe current and is proportional to r3/2
()

By using R, = Ro(1 + at)

3X Ry = Ro(1 +4 x1073t) = t = 500°C
(b)

Thickness d = % = pﬂA = Z_l:

_ (3.3x107)x(1.5)x(20X60) __ 6.6 % 106 m.

9000x(50X10x2)x10~%
(b)
Total resistance between points P and Q,
If m gram of the ice mean m given time ¢, then As
per question,

20
(10)? x ?(10 X 60) =m x 80 X 4.2

_ 100%20X10X60
T 3x80x4.2

= 1.19 kg.

orm =119x103g

Page|214



827

828

829

830

831

833

834

(9

For a two cell battery
_2E _E
T2r

Similarly, for a n cell battery
_nE E
Tnroor

So, current in the circuit does not depend on
number of cells in the battery.

Hence, the correct graph will be (¢).

(b)

m = Zi t and i t =Area of given curve

= Area of triangle + Area of rectangle

1
=>it=§><(2><60)><1+(6—2)><60><1
= 300

-Z_m_ m
R T )
(d)

As circuit is open, therefore no current flows
through circuit.

Hence, potential difference across Xand ¥

=emf of battery =120V.

(b)

When bulb glows with full intensity, then voltage
across it will be 1.5 V and voltage across 3 Q
resistance will be 4.5V

6V,
|+
a5v 15V
30 X R
W, AW L

B 5

Current through 3 Q resistance i = 4;35 = 1.54

Same current will flow between X and Y
SO VXY = iRXY = 1.5 = 1'5RXY = RXY = 19
(o)

R:R1+R2:p7 pT—(p1+p2) ey

R = p(ZI) . (ii)

From Egs.(i) and (ii), 2p = p; + pyorp = Patpz pz
(b)

Because H has positive charge

(a)

Resistance of 25 W bulb = 220;;220 = 1936 ()
It’s safe current = 1292306 =0.11A
Resistance of 100 W bulb = 2222220 — 484

835

836

838

=220 _048A
4-84-

when connected in series to 440 V supply, then
the current

It’s safe current

) 440

'~ (1936 +484)
=0.18A

Thus, current is greater for 25 W bulb, so it will

fuse.

(b)

. . e.R 10x3
Potential gradient = Rl -~ Gias
=1V/m =10mV/cm
(@)

2

Power dissipated P = V—;
Reff

Rq¢r is least in case of figure (a). Hence power
dissipated in circuit (a) is maximum

(b)
Required arrangement is shown in figure.
B
1Q 2Q
30
A C
3V

The equivalent circuit will look like (since the two
resistances of 1) and 2Q) are in series, which from

3Q which is in parallel with 30 resistance).
3Q

3Q

Therefore, the effective resistance is

(1+2)x3 3
1+2)+3 2
(3/2) Q

3V

~ Current in the circuit,
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839

840

841

3
3\
()
-~ Current in 30} resistor=% =14
(<)
mAg/mZn = EAg/EZn =108/31
or mag = mgz, X 108/31=w x 108/31
348w=35w
(@)

Meter bridge is an arrangement which works on

Wheatstone’s principle, so the balancing

condition is

R L

ST L

Where [, = 100 — [

IstcaseR=X,5=Y,l; =20 cm,l, =100 — 20 =

I = =24

80cm
X 20 _
7 = % (1)

IInd Case Let the position null point is obtained at
a distance [ from same end.

R=4X,S=Y,l; =11, =100 -1
So, from Eq. (i)
4x
Y 100 - ll

X

=y~ zaoo—p ~W
Therefore, form Egs. (i) and (ii)

l 20
4(100 ) 80
l 1
4(100 l) 4
= [=100-1
= 21 =100
Hence, [=50cm
(a)
Given, galvanometer resistance G=240()
[ I ~ I
® ® ® o
v -1
G
S

Shunt resistance S =?
4

100
From figure voltage through the circuit.

(1 _IG)S = IgG

IG=

842

844

845

846

847

848

849

850

41 4]

or (I—W)S —mx 240
4 % 240

or = % = 10Q

(b)

In series, the current /, is same in two bulbs.
. v?
ResistanceR = -

And potential drop (V) = IR
-~ Potential difference across 60 W bulb is greater
than the potential difference across 200 W bulb.

(a)
E=xl=iploi=" 24 x 1077 4x107*4
= = = = ——— =
et T 12 x5
(9
Since the unit of electrical energy is kilowatt hour
(kWh),

So total number of units consumed is
N=(01x8+03x4)x30
(Because June has 30 days)

~ N = 60 units
Total cost = 60 x 0.5 = 30 Rs.
(b)

To shift the balance point on higher length, the
potential gradient of the wire is to be decreased.
The same can be obtained by decreasing the
current of the main circuit, which is possible by
increasing the resistance in series of

potentiometer wire.
(b)
7 1 1
E = Z +—= R = R =3Q
(d)
Current in the bulb = § = 42 =34
Current in 1) resistance = 1— = 1.54

Hence total current from the celli=3+15=
4.54

ByusingE =V +ir=E =15+ 4.5 X (2.67) =
13.5V

(d)

Colliding electrons lose their kinetic energy as
heat

(a)

Thermo electric power E = k (TTO —ToT, —
218 +377)
dE
S = ﬁ =k
= k[T —T]
At T=T,/2

1
[T—0—§X2T+0]
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851

852

853

854

855

856

857

858

1
S = EkTO

(©
Power of the combination P, = S = &200 = 500W
(b)

For no current through galvanometer, we have

<E1>XE<12)X2X
_ = =>|— = =3
500 + X 500 + X

= 100Q
()
E; =?,l; =60cm; E, = 3V,l, = 45cm
In balance condition

B L B 80 v
E, I, 3 45  ~tT %V
(d)

Ey, L+l (6+2) 2
E, L-1, (6-2) 1

(a)

According to Seebeck effect

(a)

From Kirchhoff’s first law at junction 2,

L+, =6..(1)

From Kirchhoff’s second law to the closed circuit
PORP,

-2, -2 +2I, =0

= -4+ 2, =0
=2L-1,=0
Adding Egs. (i) and (ii), we get
3 =6=1, =24

From Eq. (i),
L =6—-2=4A
(b)

The given circuit can be redrawn as follows

Equivalent resistance between A and B is R and
.V
currenti = —
R
(d)
Resistance of a conductor

l
rR=E

y (@)
As p depends on the material,
so Rdepends on the material.
According to the given formula in Eq.(i), it
depends on length. Moreover resistance
otemperature.

If Ry= resistance of conductor at 0° C,

859

860

861

862

863

864

865

R;= resistance of conductor at t°C,

and a, f =temperature coefficient of resistance,
then

Ry = Ry(1 + at + pt?)

The resistance of a straight conductor does not
depend on shape of cross-section.

(d)

Suppose current though different paths of the

circuit is allows :
28Q 54Q

®

i} | ¢
v 12v
After applying KVL for loop (1) and loop (2)
We get 28i; = —6 -8 = i; = —~A

and 54i, = -6 — 12 = i, = —%A

hence iz = i; + i, = —EA
(d)
iRt = ms At

= (4)?2x7x3x60

=0.1x4.2x103 x [T — (20 + 273)]

~ T =341K = 68°C

(@)

Current through R is maximum when total
internal resistance of the circuit is equal to
external resistance

(<)

A voltmeter is a high resistance device and is
always connected in parallel with the circuit.
While an ammeter is a low resistance device and
is always connected is series with the circuit. So,
to use voltmeter in place of ammeter a high
resistance must be connected in series with the

circuit.
(a)
R |74 l 2 50 X 1072
= — = —_s - = _—
i PaT 4T Pax10z P
=1x10"°Qm
()
VZ
P=—
R
V2
“ Rhot =
_ 200 x 200
100
= 4000
R = 400 = 40()
cold — 100 -
(b)
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866

867

868

869

Current,i = (2.9 X 108 + 1.2 x 108) x 1.6 x
10—19

= 0.66 A towards right
(b)
3=15(1+r)=>r=10Q
(d)

When a single heater (resistance R; = R) is
connected to 220V, then it will consume a power
P; =1000 W. If two such identical heaters are
connected in parallel (total resistance R, = R, /2
= R/2) to some source, then it will consume

power P,.

P, Ry

P, R,

> P, =2P,
P, =2000 W
()

A voltmeter is an instrument used to measure the
potential difference between two points in an
electrical circuit directly in volts. Voltmeter is
essentially a galvanometer which is connected in
parallel across two points in the circuit between
which the potential difference is to be measured.
The potential difference read by the voltmeter is
slightly less than the actual value to be measured.
Hence, the resistance of the voltmeter should be
as high as possible so, that on connecting itin a
circuit across two points the potential difference
may not fall appreciably.

|

Voltmeter

Hence, a voltmeter is made by connecting a high
resistance in series with a pivoted type moving
coil galvanometer G. The value of R depends upon
the range of the required voltmeter.

(b)
120
D AN
s B
60 601
80
A
ANV c
120

870

871

872

When switch S is open, the corresponding
equivalent circuit diagram is as shown in the
figure

124 652
C B
A D B
65 ‘ ’ ’ 122
A 4 40 B
MW MW
The equivalent resistance between A and B is
12x6 6x12

=4+ 4 =280

Rea =T 76 6112
When switch S is closed, the corresponding
equivalent circuit diagram is as shown in the
figure below

120 6

c B
4 D B
652 120
8¢
4 40 ‘ | ‘ 40 B

e ]
i
The equivalent resistance A and B is
8x8

RIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII -2 = 49
€q 8+8

(d)

The bridge ABCD is balanced if

10 30

When the bridge is balanced, no current flows in
the arm BD. Therefore, R, can have any finite
value

(d)

Resistance of each part will be %; such n parts are

joined in parallel so R, = :;2

(a)
The rate of dissipation of electric energy is called
electric power

W =Vit
The electric power dissipated will be is given by
w Vit
P=—=—=Vi
t t
v? .
= ? (1)
When resistance is doubled, then let electric
poweris P'.
r_ V2 .
. P’ = R ...(ii)
From Egs, (i) and (ii), we get
1
P'==P
2
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873

874

875

876

877

1 . ...
So, power becomes > of initial value.

(d)

Bulb (I):Rated current I; = P_120 2

=—=—amp
|4 220 11
2 2
Resistance R; = V; = (2207 _ 12100
100 _ 5
Bulb (II):Rated current I, = 220 = 13 4Mp
2
Resistance R, = (212000) =484 ()
When both are connected in series across 40 V
supply
R1 R2
AWV AW

(M

~aov
Total current through supply

40 40 40

P,+P, 1210+484 1254 0.03

This current is less than the rated current of each
bulb. So neither bulb will fuse

Short Trick : Since Vappiica < Vrateas Neither bulb
will fuse

(9

m = zit

— 5 _ 9 -1
9=2zx10 :Z—Egc

~m=zit =9x 1075 x50 x (20 x 60) =5.4 g.
(a)

For maximum energy, we have

External resistance of the circuit

= Equivalent internal resistance of the circuit
i.e.R=r

2
(a)
Given problem is the case of mixed grouping of

cells

nkE
nr

Herem = 100,n = 5000, R = 500Q
E =0.15V and r = 0.25Q

So total current produced i =

. 5000 x 0.15 750
=1= 500 4 S000%075 ~ %125 ~154
100
()

Let time taken in boiling the water by the heater
ists. Then

Q = msAT = % = msAT

836t 1 x1000(40 — 10)
So— 1t = X —_
4.2

836t 1000 x 30

-+ = X

4.2

878

879

880

881

,_1000x30x42
= 836 = ous
(a)

Effective resistance of three resistances between
C and

RX2R 2

D=r32r"3

Total resistance between 4 and B

2 8 8
=R+§R+R=—R=§X3=8.Q

3
(@)
Heat produced H = Vit = Pt]
Where, P = Vi watt
o~ H =500 X% 15X 60 = 45 x 10*]
Heat absorbed by water = mass X
specific heaat capacity
X rise in temperature
=1x4200x (100 — 15)

=42x85x%x1073

. . __ heat absorbed
Efficiency = heat produced x 100
_ 85x4.2x10° % 100 = 79%
T 45 x 10 -
(b)

If number of collisions of the free electrons with
the lattice is decreased, the time of relaxation of
electrons will increase. Due to which drift velocity
of electrons will increase and hence current will
increase

(a)
Power is the amount of work done or energy (Q)
transferred per unit of time (t).

H

P=—

t

H =mc AB

Where m is mass, ¢ the specific heat and A8 the
temperature difference.

_chG
Tt

AB = (35 —20)°C = 15°C
C =1000,4.2] =1cal

t = 1 min = 60s

P_1><1000><15><4.2

-1 _
= Js~1 = 1050 W
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882

883

884

885

886

887

(b)
Drift velocity,
i

neA
Where | is current, n the number of electrons, e
the electron charge and A the area of cross-
section of wire.
Number of electrons per unit volume
2 x 102!
A %100
So, current in the wire
i =nedv,
2 x 102!

. -19
z——AX100x1.6x10 X A % 0.25

=0.8A
(d)

Resistance of a conductor, R =

Vg =

n=

m 1

ne?r A

Where the symbols have their usual meaning

As the temperature increases, the relaxation time
T decreases

(0

. vz 2202
In India, power, P; = i
v'z2  (110)2
In USA, power, P, = - =T
. 2202 (110)2
As P; = P,,s0 =
, _ (1102 5, R
orR' = (220)2R =3
(9
Moving anticlockwise from A
VI R i
I MWW
. | |
I
A
— Icl
2v
F—ww

2R i
—iR—V+2V—2iR=0
or3iR=Vori=—

3R
V,—Vy=iR+V—V=iR

. 14
= Potential drop across € = 3

(o)
If L is the balancing length for Ry, and [’ for R,,
Vo ; _ _ERy Vo ER; _
Lo~ (r+Ri+Ry) Lo = (r1+9R;) as R, = 8R,
Vo, ER,  EBR
Ly (n+9R) (1 +9R)
I'! R, B8R,
n—=—=—>51["=81
Il R, R
(o)

Production of heat at junctions due to current is
known as Peltier effect

889

890

891

892

893

894

895

(<)

If volume and density remains same, then

resistance of wire

R «x [?

Where lis the length of the wire

- 10 \*  /11)°

iR =(147551) =(55) R

Hence,

R —R 21
R~ 100

Therefore, change in resistance of wire =21%

=21%

()

In seriesi = nE =>06=&=>n=10
nr+R nx0.5x20

(d)

The temperature coefficient of resistivity for
thermister is negative. Therefore by increase in
temperature the resistivity of the thermister
decreases.

(d)
In steady state capacitor is fully charged and no

current flows through it
6V
/|
1
6/11 ¢
c AN D

05uF 4
Al b—wWwW—B

A 05uF 40 B
—— W\

-~ No current passes through 4Q
1 1 1 1

Rygr 1 2 3
_6+3+2 11

6 6
6

Current = &1 114

Q=CV=05%x10"°%x6=3.0%x10"%C =3uC

(b)
Let R = 1000

100 + 100 —10
= X
100

RI

= 1100

~ AR=R"—R
=110-99 =110

(d)

Effective value of resistance of parallel
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896

897

898

899

combination of 20(, 30 Q, 60Q is R;, where

1 1 1 1

Ry

_34+2+1 6 1

60 60 10

+
20

30

+
60
R, = 100

Similarly effective value of parallel combination of
240 and 8} resistance is given by

_24><8_
27 24+8"

wk—iwj

10Q

rw

Hence, the circuit may be redrawn as shown in
the adjacent figure, where total resistance across
Aand B,R =34+10+ 6 + 1 = 20Q. As potential
across R, (= 66Q) is 48 V, hence

V 48 R
= X —
AB RZ

_48><20

= 160V

(b)

—ore=a(D):
m=72z =Z %
_ _g ( 100x1000
= 0367 x 1076 (12520) x 60 kg
=0.017616 kg = 17.616 .

(d)
X_20 X 1Q 0.250
—_—— = — —
1 80 4
(a)
As we know that,

VZ

P=—

R

VZ
>R=—

P

R 1
=2 Rx—
P

Hence, the resistance of 25 W bulb is greater than
the resistance of 100 W bulb.

Now, both the bulbs are joined in series so the
current will be same.

So, heat produced by the bulbs

H=i?Rt > HxR

So, the heat produced by the 25 W bulb is greater
than the bulb of 100 W, because its resistance is
more than that of 100 W bulb. Hence, 25 W bulb
will glow brighter.

(b)

Temperature of inversion is

900

901

902

903

904

T, = 2T, — T,
~T; =2x%x270—10 = 530°C

(d

[ G 5 60
g:1+§=>121+?$5:159
(a)

R=G(n—-1)=50x103(3-1) =10°Q
(c)

2207 = 484();
bulb = 755" =
2202
geyser — 1000 = 48.4Q
When only bulb is on,
220x484
Voulb = weate = 217.4 volt

When geyser is also switched on, effective
resistance of bulb and geyser

_ 484 x 484
———— =44()
T 484 + 484
220X44
Vbulb = (a41) =193.6V

Hence, the potential drop = 217.4 X 193.6
=23.8V=24V.

(d)

Resistance between 4 and B = 1000x500 _ 1000
(1500) 3
So, equivalent resistance of the circuit
10V
|1
I I
,x"’mooé\
f
L
5000 87 s5000C
--Parallel
R =500+ 1000 2500
ea 3 3
« Current drawn from the cell
_ 10 3 A
~(2500/3) 250
Reading of voltmeter i. e.
Potential difference across AB = 2% X 103& =4V
(a)

In figure (b) current through R, =i — % =2

Potential difference across R, = Potential
difference across

10

R R 9 r i ° R 11
= X—i=RX— =—=—
2* 70" 10 ¢f=g9=75
11 11
R _ RyxR g 11
4 (R, +R) L 11710

1
o . 11
Total circuit resistance = To +R,=R=11>
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905

906

907

908

909

R, =9.9Q

(c)

Number attached for brown, black, green and
silver are 0, 5, +10% Therefore the resistance of
given resistor

=10x%x10°Q+ 10% = 1.0 X 10°Q + 10%

(d)

Let R be the equivalent resistance. Then addition/
subtraction of one more seat of resistors

R4, R;and R;will not affect the total resistance.
Thus,

VN

R>

R §R3 gR
L5

R = R; +(parallel combination of R and R,)+R3

RR,

R=R +(—
PPA\R+R;s

)+ &,

= RZ + RR3 = RRl + R1R3 + RR3 + RRZ + R2R3

= RZ - R(Rl + Rz) = (RZ + Rl)R3 = 0

R = (Ri + R)) £ (R + R,)? + 4(R; + Ry)R;
B 2

As R cannot be negative, hence

1
R = 2 [(Rl + Ry ++/(Ry + Rp)? + 4(Ry + RZ)R3]

- %[(R1 +R) + (R + R)(R; + Ry +4R;)|

(b)
1 P, R, 200 R,
POCE P—2=R—1:>W=R—1:>R2=2R1
(d)
Equivalent weight of copper = 6—24 = 32
Equivalent weight of Cu
Equivalent weight of Ag
Weight of Cu deposited
- Weight of Ag deposited

10.8x32
108

Weight of copper deposited =
(a)

The balance condition of a meter bridge

= 3.2gm

experiment

910

911

R I
ST (00-1)
Here, R =R{,S =R,
. Rl _ ll
"R, (100-1,)
Ist case
Ry +10 50

R, 50
= R;+10=R,
IInd case
R, 40

R, 60
60

= Rp=,5R1  ..(i)

So, Egs. (i) and (ii) give

60
R1 + 10 = _Rl

40
60
= ERl - R1 = 10
2OR =10
T
R 10 x 40
—t =
1 20
R, = 20Q
(d)

Resistance of original wire is

o
R = pZ
p ,being the specific resistance of wire. When the
wire is cut in two equal halves then resistance
becomes

_pl/2 R

A 2
Thus, the net resistance of parallel combination of

two halves is given by

RI

R _R’><R’
SRR
R R 6
=7 Tax2 1 o0
(c)

Charge (g) is given by

q=j1dt

Given, [ =1.2t+3
Integrating the expression using

1
fx"dx=
n+1

We have

q=j1dt=1.2ftdt+3fdt

£2]°
q=12 [?] + 3[t]3
0
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912

913

914

915

916

917

918

919

920

921

1.2
q=—X25+3x5

q =15+15=30C

(d)

Equivalent resistance of parallel resistors is
always less than any of the member of the
resistance system

(b)
Supercurrent always flows on the surface of the
superconductor.
(@)
092+71r)=03(7+r)=>6+3r=7+r=>r
=05Q
(<)
.om 0.972 ey
"~ 7t T 0.00018 x 3x 3600
(@)
T; + T¢
Lh=———=T=2T,-T
(b)

E = 16T — 0.04T?
At temperature of inversion, E = 0
= 16T; — 0.04T? =0

>T = 16 _ 400°C
T 0.04
(c)

For portion CD slope of the curve is negative i. e.
resistance is negative

(d)

In the normal condition current flows from X to Y
through cold junction. After increasing the
temperature of hot junction beyond temperature
of inversion the current is reversed i.e. X to Y
through hot junction or Y to X through cold
junction

(9

R=kliandR + X = ki,

(9

Before connecting the voltmeter, potential
difference across 100Q) resistance

10Q 100Q
MWW
e——/———>
|y
vl
v 100 y_10,
= X -
17(100 + 10) 11

Finally after connecting voltmeter across 100}

equivalent resistance
100 x 900

— =900
(100 + 900)

Final potential difference

900Q2
10Q2 100Q2
[e——V; —>
v
|
II
v 90 v 9
=X —_—
77 (90 + 10) 10
% error = Vi__Vf x 100
i
10 2
_ 11 10 _
11
923 (a)
From Joule’s law, the heat produced is given by
VZ
P=—
R

Where V is potential and R the resistance.

When one bulb is fused, the total resistance of the
circuit decreases. Hence, (P) illumination

increases.
924 (b)
i -3
= L.gX.G = 10X10_3 x50 S—OQ in parallel
i-ig 1-10-3x10 99
925 (d)

To increase the range of ammeter we have to
connect a small resistance in parallel

0.81Q

1A

(shunt), let its value be R.

Apply KCL at junction to divide the current.
R

9A A
10 A
0.81Q

Voltage across R= Voltage across ammeter

= 9R =081 x1
0.81

R= T = 0.09Q
926 (d)
Consider a concentric spherical shell of radius x
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and thickness dx as showing in figure. Its
resistance, dR is

_ pdx

dR =
41rxc?

&

. b dx 1 1
~ Total resistance, R = = [* = = & |- — —]
4mra x 4mla b

927 (a)
Cu voltameter with soluble electrodes obeys

ohm’s law. In water voltameter, in the beginning

when I/ is small (< 1.7 volt), very little current

flows, the voltameter does not obey ohm’s law. As

soon as V exceeds 1.7 volt (back e.m.f.) the

current increases steadily according to ohm’s law

928 (d)
The resistance R of a particular conductor is
related to the resistivity p of its material by
pl

R="-
A

Or

p = resistivity = T

Given, R=0.072Q

A=2mmX2mm=4x10"%m?1=12
0.072 x 4 x 107°

p= 12
=2.4x1078Qm
929 (b)
Shunt
_ LG
11,
Here, L
1 34
1S
‘34 S+G
‘ S_G_3663_1110
ST 733 33
930 (b)
Rup = Ry + Raks +R —2+4X4+2—6Q
AB T L TR, 4Ry YT T 444 T T
931 (a)

Effective resistance Rp of 4 (2,60 and 12 Q in
parallel will be

932

933

934

935

936

1 1 1 1 6 1
—= +g+—=—=—oer=ZQ

R, 4 12 12 2

Total resistance of circuit=2+2 =4 ()

The battery current, i = 4/4 = 1A

(d)

The x be the total resistance of infinite network of
resistance connected to points 4 and B. Therefore
the addition of one step of resistances in the
infinite network of resistances will not change the
total resistance x of the network. Therefore
equivalent circuit will be as shown in figure. Then
total resistances between A’ and B’ is x given by

1+x_1+2x
1+x 1+4x

x=1+

or x+x*>=1+2x

A %%j A
10 gx
|

B'e B

1+/5  1+/5
orxz—x—1=00rx=T= .

Since negative value of R is not possible

(9
Current capacity of a fuse wire should be slightly
greater than the total rated load current

(a)
100
B
MMV
50
10/3 ¢y 50
B
A
MWV
50
25/8 2
4 MWW 5
RAB = 3129
(b)

i?Rt = CO = 3C; C = Thermal capacity
wheni; =2i = €, =4i?Rt =4x3C =0, =
12°C

(@)
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938

939

940

The given circuit is a balanced Wheatstone bridge,
hence it can be redrawn as follows

B 14
¢4 (7+14) 3

>R

(d)

Battery is short circuited so potential difference is

Zero

(<)

When we measure the emf of a cell by the

potentiometer then no current flows in the circuit

in zero-deflection condition ie, cell is in open

circuit. Thus, in this condition the actual value of a

cell is found. In this way, potentiometer is

equivalent to an ideal voltmeter of infinite

resistance.

(@)

If the cells are connected as shown in figure, they

are said to be connected in mixed grouping. Let

there be n cells in series in one row and m rows of

cells in parallel. Suppose all the cells are identical.

Let each cell be of emf £Fand internal resistance r.
f— nE—>|

—f—

In each row, there are n cells in series, therefore
their total internal resistance=nr.

Their total emf = nE.

Since, there are m rows of cells in parallel
therefore, total internal resistance (r,) of all the

cells is given by

1 1 1
+ —+ ---upto m terms
nr

Tp

nr
m
nr

nr
or 1, =—
P m

Total resistance in their circuit = R + nr/m

941

942

943

Effective emf of all the cells= nFE

The current in the external resistance is given by
nk mnkE

" R+nr/m mR+nr

The current /will be maximum, if mR + nr is
minimum.

Mathematically, it can be shown that mR + nr is
minimum, if

I

mR =nr
or R= il
m
Here, mn =45 (given)...(i)
andm X 2.5=nx0.5
Or n=5m ... (i)
From Egs. (i) and (ii), we have
5m? = 45
or m*=9
or m=3
KX n=15
(d)

The thermo-couple works in a closed circuit. Since
the two pipes are isolated, only b and a are
closed-circuits.

In circuit b, the two constantans wires to the cold
copper

pipe produce 2 opposing currents.

In circuit a, the copper-constantan junction is
maintained across the cold pipe. A steady current
can flow.

(c)
E = 40t + 1t2 t
- 10" ¢

Inversion, E will be minimum

dE _
dt
d (40t-+ 1 tz) =0
dt 10 B
40+1t—0

t=
t=—-40X%x5
t =—-200°C
(b)

Hydrogen liberated per sec = % Ls~1.

In order to liberate 11.2 L of hydrogen per sec
charge passed = 96500 Cs™?!

To liberate = %Ls‘1 of hydrogen
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944

945

946

947

948

949

950

96500 0.224

~ 112 7 100

=19.30Cs™1 =19.3A

(d)

The speed at which current travels through the
conductors means the speed of electric effect
travelling through conductor which is at a speed
of light

(a)
The circuit can be drawn as follows
A
i
B AN c
12 3
i
|y
v’
Equivalent resistance R = 3x(343)
3+(3+3)
Currenti = 2 = 14, So,i; =1X (i) =214
2 3+6 3
Potential difference between A and B = % X 3=
1volt
(a)
p V? 100 (200)? 4 x 10* 400
=—= = = ==
R 102
Now,i=z=w=lamp
R~ 400 4
(a)

The potential difference across 300 Q = 60 —
30 = 30V Therefore the effective resistance of
voltmeter resistance R and 400 ( in parallel will

be equal to 300 Q, as 60 V is equally divided
RX400

R+400

between two parts. So 300=
or 300R + 120000 = 400R or R = 1200 Q

(b)

When 1 bulb fuses, the total resistance of the
circuit decreases hence the current increases.
Since P = i%R, therefore illumination increases
(a)

R R l

Here Rywy = 7— X (ra) = ﬁ [ a= ;]
and Ry,y = z% Xxr2m —a) = 2%(271 - a)
R

«_ R
RywyRxzy o X o @2 —a)

Re Ra n R(2m—a)

21 21

T Rywy + Rxzy

_ Ra
= W (27[ - (X)
(a)

g = it = current X time

951

952

953

954

955

956

957

(a)

As galvanometer deflection remains unaffected
with switch S open or closed, hence the bridge
circuit is balanced. Hence, I, = [pand Iz = I;

However, as P # R, hence Ip # I

(d)
Resistance of bulb,
3 & 220220 484Q

P 300 3
New power, P’ = (1;0)2 = 11(:;;;0 = 75 watt
reduction
Of power = 30:0_075 x 100 = 75%
(@)

Peltier coefficient is directly proportional to
absolute temperature T.

(a)
L

. . 4pL .
Resistance of awire R = p: = #Where D is

diameter of wire

AsR x Land R « #, hence it is clear that

. , ) oL .
resistance will be maximum if -z Is maximum. On

calculation we find

# maximum when, L = 50 cmand D = 0.5 mm

(b)
1
(x —
""R
(d)
V=xl=IiR=xl
i X 10 21077 x50 %x 1072 =0.1
2ix10=(——— =0.
l 10-2
=i=10x 10734 =10mA
(b)
The power of 1st bulb
v?  (220)?
g V220
R, R,
220)2
100 = (220)
R,
or R, = 200x200 _ 400 0
100
The power of IInd bulb
B (200)2
2= 7R,
or 200 =22
R,
or R, _ 200%200 _ 540 0
200

The bulbs are joined in series.
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958

959

960

961

SO, R=R1+R2
=400+ 200 = 600 O

The total power

B V2 B (200)2
R 600
P =667W

(@)

First colour gives first digit, second colour gives
second digit and third colour gives the multiplier
and fourth colour gives the tolerance

Blue
Orange

Green
Silver

=36 x 1050+ 10%
)

According to loop rule,
25-051-21=0

=>]=1A4

' 050
(d)
, . R 1)?
In Stretching of wire R « [2 = = = _1)
R, lz
2
= = R _ (100
Ifl; = 100, then [, = 110 = = (32)

>R, =121R,
Resistivity doesn’t change with stretching
(9

For conductor 4,R, = np_rlf'

pl

For conductor B, R = o
211

962

964

965

966

967

968

969

970

971

972

(b)
Shunt is connected to the galvanometer
)
Y7516
100 x 1
S (1+6)
= G =99Q
(b)
Energy =P Xt =2x%x1X 30 =60kWh = 60 unit
(c)
BC, CDand BA are known resistance.
The unknown resistance is connected between 4
and D.
Hence, the correct option is (c).

(@)
5
RPQ = HT, RQR = HT and RPR = Hr
 Rpg is maximum.
(@)
For ohmic resistance V o« i = VV = Ri (here R is
constant)
(b)

During charging of lead-acid accumulator, the
specific gravity of H,SO, increases.

(a)

m = ZIt

200 _ 108 x I X 60 X 60
100 96500

[ = 50mA

(b)

Let the length of various edges in increase order
be [, x, 21 respectively

_ p2l _ 2p _ pl P
max ol xR T 2x
Rmax — 4
Rmin
(b)
E

4
= 21=——=r=20
R+r 2+7r r

Short circuit, is when terminals of battery are
connected directly, then current which flows is

i

E 4
sc=——§=2A
(b)
6
l=;=ﬁ=12amp
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973

974

975

976

977

978

(a)
Internal resistance «
()

Resistance are in parallel
R

. Req = §
(d)
E = % ; E is constant (volt. gradient)
i V, 11 V 180 x 1.1
—_—— = — = =
I, I, 140 180 140
=141V

Temperature

(9

. L 8 4
The current in the circuit= — = -
541 3

NowVC—VE=§x1=>VE=—§V

(b)
Here, the resistance of 400 Q and 10000 Q are in
parallel, their effective resistance R, will be

o 400 x 10,000 _ 5000
P 400 + 10,000~ 13

Total resistance of circuit

5000 15400
= — = _.Q

13 13

6 39
15400/13 7700

Current in the circuit, i =

Potential difference across voltmeter=iRp =
39 _ 5000
7700 13

=195A
(b)

Emf's E; and E, are opposing each other. Since
E, > E; so, current will move from right to left.

| I 1 | 1
o B | E2 i
rnl—lﬂ o1y A 15 =20,
Co— TN\
| 2 | |4 :
I, - '_.V. _________ !

t ! =50

Current in circuit

] E,—E;
l=R+r1+r2

4 —2 2
“5yr1t2z g 024

The potential drop between points Aand Cis
VA_VC:E1+I:T1
=2+(025x%x1)

979

980

981

982

984

985

986

= 2.25V

(a)

Magnetic field due to a long straight wire of radius
a carrying current [ at a point distant r from the

centre of the wire is given as follows

Ir
B=£"forr<a
2ma?

B=%lforr=a
2nr
B=%forr >a
2nr
The variation of magnetic field B with distance r
from the centre of wire is shown in the figure

(b)
Let resistivity at a distance 'x’ from left end be
p = (po + ax). Then electric field intensity at a

distance 'x’ from left and will be equal to E = %p =

i(po+ax)
A
Where i is the current flowing through the

conductor. It means E « p or E varies linearly
with distance ‘x’. But at x = 0, E has non-zero
value. Hence (b) is correct

(c) ; ;
E (2)
max = = 2508 - W
()
vz V2 220%220
F =P o R =T = 4840
(b)

Let i be the current through arm ADC. Then
current through arm ABC = (2.1 — i). As there is
no deflection in the galvanometer, hence

(20+5)i=(8+2)(21—10)
or 25i = 21 — 10i or 35i = 21
ori=21/35=3/5=06A

(o)
Resistance of bulb is constant
p v? AP 2AV 4 AR
= — — = — -
R P %4 R
AP
?=2><2.5+0=5%

(@
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987

988

989

991

992

Ryp =2+ ! 2 ! Q
- T
(b)
The temperature of the wire increase to such a

value at which the heat produced per second
equals heat lost per second due to radiation.

l
i (—p 2) = H x 2mrl
nr

Where H is heat lost per second per unit area due
to radiation.

Hence, i « r3

if _ rf’
SO, o =3
i5 5
2
i2)\3
Or =1 (—2)
l1

[Here : v, = 1mm,i; = 1.5A,i, = 3]

3\2/3

T =1X (E) = 43 mm
(b)
Here, I; = 14
I =104
1 I
@
I, ©
I,
AN
N
From figure
I, = —1)S
G I—1,
S

Substituting the given values, we get
G 10A-14 9

S 14 1

(b)

.V _Vt 20x2x60
l_E_?:}Q_f_—lo = 240C
(a)

vd=%x%10rvd=%.ETlT[.'-V=El]
Lvg X E

(©

418t =1x4180 x 20 ort =200 s
Note that in this case, € = 418]/kg1[°C™!]

993

994

995

996

997

998

] =4.18]cal™?

(c)

10 yx 20
‘@ @
L 3 Y 4Q

A B

—iy + 0 X iyy +3iy =0i.e.iy = 3i,
Also —2(iy — ixy) + 4(iz + ixy) = 0
..(iD)

Also Vg —1x iy —2(iy —iyy) =050 =iy +

()

i.e.2i; — 4iy = by,

2(iy — ixy)
= 3iy — 2iyy ..(iii)
Solving (i), (ii) and (iii), iy, = 24
(9
By Kirchhoff’s current law
(b)
Switch S, is open so capacitor is not in circuit
10 p 50
AMA——
a
30 30
a
|t
I ]
24v
Current through 3Q resistor = % =44

Let potential of point ‘0’ shown in fig. is V,

Then using ohm’s law

Vo=V, =3x4=12V  ..(Q)

Now current through 5 resistor % =44

SoVy =V, =4x1=4V ..(ii)

From equation (i) and (ii)) V,, =V, =12 -4 =8V

)
ne 62.5x 10 x 1.6 x1071°
[=—=

t 1
(a)
In parallel PConsumed x PRated
(9

The figure can be drawn as follows

= 10 ampere

100 Q C

WW
§1OOQ

1OOQ§
MWW

A 100 Q

x 200200
AC 7200 + 200

100Q
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999

100

100

100

100

100

100

100

101

101

(a)
Heat gained by water = Heat supplied by
container heat lost
= mSA6 = 1000t — 160t
2 % 4.2 %1000 x 50

= in 2
340 8 min 20 sec

>t=

(d)

As batteries wear out, temperature of filament of
flash light attains lesser value, therefore intensity
of radiation reduces. Also dominating wavelength
(A4;n) in spectrum, which is the red colour,
increases

(o)
Potential gradient (x) = i;‘o = 0'1121_2_7 =10"%2V/m
(o)
Energy = V—Zt = 200 x 200 x 2 = 1000 Wh
R 80
(d)

If the voltmeter is ideal then given circuit is an

open circuit, so reading of voltmeter is equal to

the em.f. of cell i.e., 6V

(a)

Resistance of each bulb R = V2 /P,

When connected in series total resistance of bulbs

= 2R

Current in each bulb, I = V'/2R;

Power generated by each bulb = I? R

AN A

3 <ﬁ> “R=IR T WP
2

= s =315 W

(@
P=Vi=250x2=>500W
(@)

= 10x 1073

"=l s

= x 100 x 1073
100+ S

1000
90§ = 1000 :S:W: 11.11 0
(©
In balance condition, no current will flow through
the branch containing S
(d)
Attime t = 0 i. e. when capacitor is charging,
current

When capacitor is full charged, no current will
pass through it, hence current through the circuit

2
——=1mA

'~ 2000
101 (c)
2 Letx be the equivalent resistance of entire

network between 4 and B. Hence, we have
i 10

A .
1 + i i-ip
l/ %19 X
B |
Ry4g = 1 + resistance of parallel combination of
1Q and x2

Rip=1+ ad
AB 1+x
=1+
X 1+ x

= x+x*=1+x+x
=x2-x-1=0

1+V1+4
= XxX=—
2
1445
= > 0O
101 (b)
3  Energy, E = 1kWh =3.6 x 10°] = QV
or Q=E/V
m=2zQ = ZV
_ (0.33x10 666)(3.6><106) —18kg,
101 (b)
4  CurrentfromDtoC = 14
SV =Ve=2%x1=2V
Vp=0 o Ve=1V, 8 Vp =V, =2
>Vp—1=2 ~Vp, =3V
ZVp—=Vg=2203-Vg=2:Vg=1V
101 (b)
7 Here, E; =09V,0 — 0, = 75E; E;, =? when 0 =
0y + 15
- temperature difference 6 — 8y = 6 — (8, + 15)
=(0—-0y)—15=75—-15=60K
E 6-0; 60 4
As E—i = ﬁ = E = E
or % decrease in thermo emf
E, - E E;
= ><100=(1——)><100
E; E;
5
=(1_Z)X100=20%
101 (d)
8  When one call is wrongly connected in series, the

emf of cells decrease by 2 E, but internal
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101
9
102
0
102
1

102

102

102

resistance of cells remains the same for all the
cells.

(n-2)E

Current in the circuitisi = X r

Potential difference across each cell is

(n—-2)E 2E

V=E—-Ir=F————Xr=—
nr n

(9
2R >20= R >10Q
(d)
After some time, thermal equilibrium will reach
(b)

For maximum power Reyt = Rint
When batteries are connected in parallel.

1
Rint === OSQ
2
E 2
Rext+Rint  0.5+0.5
Maximum power is given by

24

Current ] =

Pnax = iZRext
= Ppax = (2)2x0.5=2W
If we assume batteries to be connected in series,
then
Rpr=1+4+1=2Q
2 =22 1A

Rext+Rint  2+2

So, maximum power is now given by
Prax = i’Rext = 1X2=2W

In either case Py =2 W

(a)

For E to be maximum

Current [ =

dE
ﬁ=20><10_6—0.02X10_6X2T=0

= T, = 500°C
% Emax = 20 X 1075(500) — 0.02 X
1076(500)% =5 mV

(b)
In parallel 1-141
ty ti t
tt
t, = 1l2
t, + t,
(b)

Since no current is to flow in the 4 resistance,
hence resistance 4() becomes ineffective in
current.

102

102

102

102
8

102
9

In circuit ABCDEFA,9 — 3 = (2 + R) X

or 12=6+3RorR =20

Applying Kirchhoff’s law in mesh ABCDA
—10(i —i;) — 10i, + 20i;, =0 = 3i; — i, =1
(1)

And in mesh BEFCB

—20(i —i; — i) +10(iy +i,) + 10i, =0

= 3i; +4i, =20  ..(i)

From equation (i) and (ii)

20 i 2i

h =75k :§:>1AD =T
(9

1
For constant voltage, we know that P « =

So higher the power, lower will be the resistance
(c)

Current through 6() resistance in parallel with 30
resistance = 0.4 A

So total current=0.84+04 =124

Potential drop across 4Q0 = 1.2 X 4 = 4.8V

(o)
E, L+l 58+29 3

E, l;—-1, 58-29 1
(c)

[ E

"R+

I—E— tant
—R—consan

where, R=external resistance
= internal resistance =0
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103
0

103

103

103

103

103

(@)
P, ! dR !
x — x

Rated  p a1l [Thickness of filament]?
SO Prgteq  (Thickness of filament)?
(@)
From Kirchhoff’s first law, in an electric circuit the
algebraic sum of the currents meeting at any
junction is zero,

4 3A

1A

ie., Yi=0

=~ Taking inward direction of current as positive

and outward as negative, we have

1A—3A-2A+1=0

= [=4A

(d)

Thermal energy is resistor is U = i?Rt

R =Ry(1+ ab) = U = i?Ry(1 + ab)t [where
= temp]

So = = i?Ry(1 + ab)

With time temperature increases, hence dU/dt

increases. This is best shown by curve (d)

(b)

Here two cells are in series

Therefore total emf = 2E

Total resistance = R + 2r

. 2E  2x145 29 29

“'TR+2r 15+2x015 18 18
= 1.611 amp

(b)
1
E = aT +5pT?

For inversion temperature

T_—Za
B

Thermo electric power

E =0,

dE 1
P=—=a+zﬁ.(2T)=>a+ﬁ.T

dr
a+,8<_72a>=a—2a=—a
(@)

. GS
Resistance of shunted ammeter = p

G GS ig.G
i - 97
S

Also,i =1+
lg

G+s i

103
6
103

103

104

104

104

104

104

104

GS  0.05x120

= = =0.60Q
G+S 10

(a)

i =6x101 x1.6 x 1071 = 0.96mA

(d)

To convert galvanometer into voltmeter, the
necessary value of resistance to be connected in
series with the galvanometer is

R = v G
Iy
_ 50 40
T 10%x 1073
= 5000 — 40 = 49600
(b)
To obtain minimum resistance, all resistors must

be connected in parallel.

Hence equivalent resistance of combination of
combination = 1T—0

(@)

Total e.m.f. = nE, Total resistance R + nr =i =
nE

R+nr
(]
Potential gradient x = S —
(R+Rp+7) " L
107 2 X 3 R 57Q
= = e =
102 3+R,+0) 1 "
(9
_ v? _ (220)2 — 807 0
=5 =" "
(a)
,_m___ 268 268 965
S 7t 1% . 1ox60 1087 6
96500

Energy = I2Rt = 4% X 20 X 600 = 192 kJ
)

From Joule’s law, for a current carrying conductor
at a definite temperature the rate of production of
heat is given by

H=Vit

Where i is current, V the potential difference and
t the time.

Given,V = 1.5volt,i = 2.1 A,t = 1s
~H=15%x21x%x1=315]
Also,1cal =4.2]

'H—31'5—75 l
"H=-—=75ca

(<)
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104

104

104

105

105

VZ
Power of bulb, P = -

P Ry
PR,
orm-1%_os

R, 200
(<)
m = zq

m 5x 1073

>q=—

z 3.387x1077

q =1.476 x 10*C

Since a current of 1 A for 1 h gives a charge of
3600 C,

~1Ah=3600C
1.476 x 10*
(9

Resistance of each bulb =

If the number of bulbs is n then effective
resistance

_ (220)?
" 60n
icge v__220x60n _ a3
T T T Ry 220x220 0 T
(b)
RZ = Ro(l + (xtz) and Rtl = Ro(l + O(tl)
) R, _1+at,
"Ry, 1l+af

1.5 1+0.00125Xt,
or—=

1 1+0.00125x27

On solving we get; t, = 454°C = 454 + 273 =
727K

(d)

Heat produced = energy stored in capacitor
%CVZ = % x (10 x 1076) x (500)2 = 1.25 ]
(b)

Let I be the total current passing through
balanced wheat

stone bridge. Current through arms of resistances
P and
Q in series is
%300
11 =
330+110

3
= ZI and current through arms of
Ix110 1

330+110 4

Resistances R and S in series is I, =

= Ratio of heat developed per sec
Hp : Hy : Hg : Hg

105

105

105

105

105

2 2 2

(31) 100 (31) 10 (11) 300
=(- X | = X | = X
4 4 4
1 2

H x 30

(3)
=30:3:10:1.
(a)

The resistivity of metal increases when it is
converted into an alloy

p'>p

(9
Charge delivered to cathode per second
~0.002x10%° x 2 x 1.6 x 107*°

100 x 60

=1.06C
(d)
Here, R,y = 20, R59o = 600, Ry = 250,
R =Ro(1 + at)

Where « is the temperature coefficient of
resistance.

Ryo = Ro(1 + a x 20)
or 20 =Ry(1+ a x 20)
Rsoo = Ro(1 + a x 500)
or 60 =Ry(1+ ax500) ... (ii)
Dividing Eq. (ii) by Eq. (i), we get
60 1+ ax500
20 1+ax20

or 3+60a=1+500a
2 1

“ =440~ 200
Again, Ry = Ry(1+ a X 20)

()

or oc1

1
= — X
20 R0(1+220 20) (iii)
Rt=R0(1+0(t)

or

25 =R (1+ ! xt) (iv)
=Ry 520 (v

Dividing Eq. (iv) by Eq (iii), we get

1
25 (1+—><t) 4t 100
—=—220 o4 —=54—
20 (1+Lx20) 220 220
220
or t=2380°C
(b)
Ry =R+R/3
= 4R/3
R
AWV
A R R B
—AWV AWV
R
AW
(9

Thetotalemf=F + E = 2E
Total resistance =R + 1, + 1,
-~ Current flowing through the circuit
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105

106

106

106

2E

==
R+r+n
According to question E = iry
. E
= i=—
Iy
E 2E
"1 R4An+n
R = Tl - TZ
()

Power P = VI = 250 x 4 = 1000W = 1kW
Energy =P Xt =1kW X 60 sec = 60 kJ

(9

For the given meter bridge

Q 100-1,

l, =55cm = 100 — [; = 45cm
_ 45 9 27

:Q_BXE_BXH_H

When x is connected in series with P,[; = 75cm
P+x 75cm

Q  25cm

27
>3+x=3X—

11
81 48
:x—H—B:x—HQ
(a)

The capacitance (C) of a capacity is defined as the
ratio of the charge (g) given to the rise in the
potential (V) of the conductor. When the plates
are moved apart, the charge remains constant,
hence

q = CV = constant  ........... (I)

Capacitance () of a parallel plate capacitor is

given by
g A "
c :T (11)

Where A is area of plates and dthe separation
between them.
From Egs. (i) and (ii), we have
& A
q= T'V = constant

When plates are moved apart, d increases, hence
value of C'decreases and in order that charge (g)
remains constant Vincreases.

()
Resistance of the combination

, 10x10
R—10+10+10—1SQ
“P=I?R=>1«R

P R , 15
..F_E=>P—EX20—3OQ
(d)

Suppose resistance of wires are R; and R, then

&= KR pp R, breaks then R, = 2Q
5 Ri+R,
Hence,9 = 2R R, = 3Q
5 24R,
106 (d)

3 The equivalent circuit is given by

3Q 2V

A

Since, V, = V3
Potential difference is zero.

106 (b)
4  From balanced Wheatstone bridge concept,
5500 20
"R 80
= R =220Q
106 (a)

5  Voltage across parallel combination is same. The
equivalent resistance of upper branch
R=4+6=100Q
So, ; X10 =1, x 10

Or L=5L=1 (say)
ie, Same current is flowing through both
branches.
Now, it is given that
H,q = 10 cal
Or I’t x4 =10
or PPt==
Therefore, heat produced in 10 Q resistance is
10 X 10
HlOQ :10X12t: :25 Cal
106 (d)
6 yp oPi_2242_ 4,00
27 p, 1 '

11.2 L of H, is liberated by charge = 96500 C
44.8 L of H, is liberated by charge

= 2220 X 44.8 = 386000C
106 (b)
7  When switch S is open total current trough
ammeter
.20
=i~ ™
When switch is closed i = 3+(220”2) =
106 (b)

9  Leti, be the current flowing through ammeter
and 7the total current. So, a current
i — iz will flow through shunt resistance.
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107

107

107

107

107

\'4
\ 4

o
~

High reading ammeter

Potential difference across ammeter and shunt
resistance is same,
ie.,igXR=(>{—iy) XS

ioR

or §=—— (D)
i—ig
Given, i, = 1004, i = 7504,R =13Q
Hence, S = 100X13 _ 90
750—100
(b)

Faraday constant = 1 mole electron charge = Ne
=6.02 x 1023 X 1.6 x 1071 = 96500

(a)

Since R « [? = If length is increased by 10%,
resistance increases by almost 20%

Hence new resistance R’ = 10 + 20% of 10

—10+m><10— 12 Q

(d)

Givenl' =14+ 100% of | = 21
Initial volume = final volume

ie, mr?l =mnr'’?l'

r?l l
= 1r"?’=—=7r2x—=—
TETT Ty
2
T
= 2 = —
T
o pl
R"’I pnr’z ( _Z)
_ p4l
T or?

Thus, AR=R'—R=4R—-R =3R
3R

= 300%
(b)
R1000 = V2/750 and RZOO = VZ/P;
NOW, R1000 = Rzoo(l + a X 800)

v? v?
So, —=—(1+4x 107% x 800)
750 P

or P =750(1 + 0.32) =990 W
(d)

Mass, M = volume X density = Al X d

107

107
6

107

107

107

108

108

108

or A=M/ld
Resistance R = pl/A = pl/(M/ld)

_ pld
M

SoR o I2/M
4.8 4
Thus, Rl:RZ:R3 =M—1M_2M_3

2 92 q2
=—:—:—=27:6:1
1 2 3 7:6

(@

By using v =L = 199
y &Va neA 1023><1.6><10‘19><;—I><(0.02)2

=2x10"*m/sec

(a)

RA 8] 4 RA 1 4 1

—==] =>2—~==|=-] =— = R. = 16R
Rp (rA) Ry (2) 16~ K5 = 16R4

When R, and R are connected in parallel then
equivalent resistance
R4Rg 16
R,y =——=—R
1" (Ry+Rp) 17 4
If Ry = 4.25Q then R, = 4Q i.e. option (a) is
correct

(d)

P=i?R=>225=(15)?%xXxR=>R=0.10Q

(d)

V=E-ir=15-2x0.15=1.20Volt

(d)

To draw maximum current from a combination of

. nr
cells, external resistance R = ;.Therefore,

grouping of cells depends upon the relative values
of internal and external resistance.

(a)

Watt-hour meter measures electric energy

(a)

If a motor of 12 HP works for 10 days at the rate
of 8 h/day then

Energy consumption = Power X time

=12 x 746£>< (80 X 60 X 60)s

=12 X 746 X 80 X 60 X 60] = 2.5 X 10%]

Rate of energy = 50 z;j/f/she

~ 3.6 X 10%] energy cost = Rs 0.5

. 9 _2.5x10°

~ 2.5 X 10”] energy cost = T36x108 = Rs 347

(b)

Resistance of CD arm = 2r cos 72° = 0.62r
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108

108

108

Resistance of CBFC branch
A

1 1 1 1< 2.62 )
R_2r+0.62r_r 2 % 0.62
1 262 _ 1.24r

R 1.24r T 2.62

1.24r
2.62

EquivalentR' = 2R +r =2 X +7r

= (2'48+1)—1946
="\262 = LIRor

Because the star circuit is symmetrical about the
line AH

~ Equivalent resistance between A and H
1 1 1

Req R 'R
R' 1946
= Req =5 =3 r = 0.973r
(d)
Heren = 12—0 =5
~R=Mm-1)G =(5-1)2000 = 8000 Q
(<)

Seebeck arranged the metals in a certain sequence
are called the thermoelectric series. The direction
of current at the hot junction is from metal
occurring earlier in series to one occurring later
in series. Some of the substances in series are Bi,
Ni, Co, Pd, Pt, Cu, Mn, Hg, Pb, Sn, Au, Ag, Zn, Cd, Fe,
Sb, Te.

The more separated the metals are in the series,
the greater is the value of thermo-emf generated.
Thus, emf developed in Sb-Bi thermocouple is
higher than other thermocouples.

(9

Before connecting E, the circuit diagram is as

shown in the figure
12V

I

62 81 105y

The equivalent resistance of the given circuit is

Req=60+8Q0+10Q0=24Q
12V 1

Current in the circuit, I = 220 = EA

Before connecting E, the current through 8 Q is
1

I==A
2

108

108

108

108

109

After connecting E, the current through 8 Q is also
1

I=-A
2

1
.-.E=EA><89=4V
(b)

2

At constant p.d., heat produced = % i.e.H x %
(b)

Given current through 4( resistance
Is 14, so P.D. across upper Branch
i.e.P.D.between P and M is 4V
Hence P.D.between M & N is

X4 =32V

1+0.25

40

(d)
dE _ . 2T . T
dT 200 100’

At neutral point, T = T,,.
dar
E=O =4-T,/100
orT, =400°C,T; = 2T, — T,

=2 X400 -0 =800°C
(d)
In the above question for calculating equivalent
resistance between two opposite square faces
[=100cm = 1m,A = 1cm? = 10"*m?, so
resistance

S =3x107%0

R=3x10"7x
(a)
The balanced condition for Wheatstone bridge is
P R
QS
as is obvious from the given values.
No, current flows through galvanometer is zero.
Now, Pand R are in series, so
Resistance Ry = P + R
=10+ 15 = 25Q
Similarly, @ and Sare in series, so
Resistance R, = R + S = 20 + 30 = 50Q

Net resistance of the network as R; and R, are in

parallel.
1 1 1
R R R
25x50 50
T 25+50 3
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109

109

109

109

109

109

Hence,

%4 6
I = ﬁ = E = 036A
3
(b)
H = I?Rt = mcA®
oA o« [?

40?2 L\2 A2 21+1\?
Hence—=( =) or — = —
A8, I 3 I

or AB, =9 x 3 = 27°C.
(a)

mn=20

(D)
For maximum current R = nr/m

or 25=nx05/morn=>5m

From Eq.(i), m X 5m = 20 orm? = 4
orm = 2. Therefore, n =5x2 =10

(b)
The resistance of ammeter is very low, so when it
is used in parallel through a circuit then excess
current will flow through it thus, damaging it.
(d)
Zero (No potential difference across voltmeter)
(@)
When two batteries are in series to the external
resistance
R, total resistance of the circuit
=R+2r=R+2X1=R+2Q
Total emf of batteries =242 =4V
= Joulean power across R

2 2
= (72) *R=Gopmr
Joulean power will be maximumif R —2 =0

or R = 20
42x2

(22)2+8x2 = 2 watt

~ Maximum joulean power =

(a)

Assume thermo emf F is directly proportional to
temperature difference T.

ie,E = aT

1
= — =10"2VK-!
=700

When cold junction is heated by 20 K, the
temperature

difference T between junction becomes 80K, then
thermo

emf

E=aT =10"2x80=0.8V

Percentage change of emf

109
7

109

109

110

110

!

x 100
1-0.8
1

(b)

In parallel, x = S R =nx

X 100 = 20%

In series,R + R + R ...n times = nR = n(nx) =
n’x

(<)

The given circuit may be redrawn as shown in
adjacent figure. Resistance of parallel
combination of 2Q) and 61,

s

6V %
A
60

3Q

Now resistance of ABC arm= 1.5 + 1.5 = 3Q

36 ~1.50
3+3

and total network resistance R =

-~ Total current supplied by the battery i = G—VQ =

1.5
4A
(d)
= =001 =10
v =l'c s 25+S
25

=1000S =25 +S5 =5 = —Q

+ 999
(a)

Surface area of earth, A = 4mr?

Charge entering the earth per sec per unit area
J =0.15%x 1.6 X 1071Cm™2s71

=0.15X% 1.6 x 10719 x 10*Cm™2s71

=~ Current,i = JA = J4nr?

=0.15x 1.6 x 10719 x 10* x 4 x 3.14 X
(6.4 x 10°)? on solving

i=012A

(a)
Slope of the graph will give us reciprocal of
resistance. Here resistance at temperature T;is
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110
2

110

110

110

110

110

110

110

greater than that at T,. Since resistance of metallic
wire is more at higher temperature then at lower
temperature, hence Ty > T,

(<)

An a —particle has a charge equal to 2 protons.
Motion of a particle to the left, motion of proton
towards left and motion of electrons towards
right, all will produce conventional current
towards left. The total current will be

i=10" x (2x 1.6 x 10719

+10%° x (1.6 x 10719) + 109 x (1.6 x 10719)

=6.4A
(b)
I_P_550_25A
Tvo220 7
(a)

4
(R+G)ig:V:(R+G)=i—
9

R

g :

=~ Value of R is nearly equal to 6kQ
This is connected in series in a voltmeter
(a)
_ 160 x 40 _ 390
T 160 + 40
Series
c
e -~/—7-‘1gq+6o =160Q
{ 1000 60!5“;
A WW B
40Q
(b)
V—iR—; R =103
T (R+Ry+1)’
= 2 x 10
T (10+R+71)
= R = 19,9890
(a)

For maximum joule heat produced in resistor
external resistance = Internal resistance

()

H, Pt P, 500 5
Inparallel, 2=t =="=—=-
H, P,t P, 200 2
. H I?’Rit R V?/P
In series, B IRt _ Ry _V/A
H, I2R;t R, VZ/P,
P, 200 2
P, 500 5

(b)

Let the original resistance is R ().

111

111

111

111

111

111

~V=IR
V=5%xR=5R ..(i)
When 2 Q) resistance is inserted, then total
resistance
=(R+2) Q

~V="TR+2)=4(R+2) ..(i)
From Egs. (i) and (ii), we get

5R = 4(R+2)

~R=8Q

(b)

Emf E = 5V, Internal resistance r = % = 0.5Q
Current through the resistance i = T 2A

(9

At null point, no current flows through
galvanometer. Therefore, the resistance
connected in series with galvanometer, at null
point position will be in effective. Thus, null point
is obtained on potentiometer wire at the original
position after the removal wire at the original
position after the removal of series resistance
from galvanometer

(b)
The given circuit can be simplified as follows
100

A 100

B
% 30

Now it is a balanced Wheatstone bridge
So,

8Q
MWW
8Q
AW
R 8x8 64 40
= = =
487 84+8 16
(a)
Current, [ = g - 3000¢ _ 54
t  10x60s
(b)

Resistance of parallel group = g

. . R
-~ Total equivalent resistance = 4 X 5= 2R

(d)

If resistance of each bulb be R, then bias voltage VV
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111

111

111

112

112

112
2

112
3

112

112

2

is same in both cases, hence P =
total

In the case Riyta1 = 50R and in second case 49 R

P; (49)2 p (50)2 p
o — = | — = = | — .
P, \50 27 \49) 1
or P, > P,
(d)
Vie = 4 = 5X+2x%x10
4B T X410
E,ry + Eir
=200, [v - g]
" + 1)
(a)
H i’pl
H=i2Rt=>—=i2R=—p2
t Tr
(o)
Resistance = p%
Rl P1 l1 Az 2 3 5 5
S = — X — — =—=—X—=—"X—-=—
R, p, I, A, 3 4 4 8
(o)
Because in series current is same
(a)

The effective resistance between two diagonally
opposite ends=5R/6

(9
m_Zi B
m, Z, M2 =
(9
Current through each arm
PRQ and PSQ=1A
V,— Vg =3v
V,=Ve=7V
From Egs. (i) and (ii), we get
Vg — Vs = +4V
(a)
The effective resistance of combined wire

l+1 pil  pol
() =T+
(~total length L=[ + 1)
Or

_Pitpe

P="7

miZ, 14x12x107°
Z,  7x107¢

=2.4g

(a)
The circuit diagram with current variation can be
drawn as

Let current I flows through R and G.

112

112

112

112

113

113

113

113

Y N

V)

For a voltmeter with full scale reading, we have
V=1,(G+R)

V
or R=—-G
Iy
Given, G = 20,V = 12volt, I; = 0.14
'R—lz 2=120-2=118Q
U011 T -
()
Because given voltage is very high
()
When cells are connected in series: emf increase
but current capacity remains unchanged. The emf
of 6 cells in series = 6 X 1.5 = 9 V and current
capacity = 5A h

(]
H—szt—(zu))le— L
“R7TT 20 -
(210)?
20 =mXxX80%Xx42=>m=656g/s
@
Byusing_i =1+<
ig S
= : —1+1000:>S—1000—1119
100 x 1073 S 9
(b)
Rx == R iz o« iz [d = diameter of wire]
A r a
(9

The graph between thermo emf and temperature
of hot junction is parabolic in shape

(d)

According to the principle of Wheatstone’s bridge,
the effective resistance between the given points
is 4Q

(d)

2 2 2 2
P=""soR="=R =——andR, = R; = —

R P 100 60

_ _(250)? _ (250)?
Now W, = (Ry+Rz)?" vz = (R1+Rp)%" 2
2
and W5 = 250
R3

Wl:WZ:W3 = 1525 64 or W]_ < WZ < W3
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113 (c)
4 The voltmeter is assumed to have infinite
resistance. Hence (1+2 + 1) + 4 = 8Q

113 (b)
5 W=]JH=PXxt=]XmsAo
J X mxsA@ _
St=—p [For water 1 litre = 1 kg]
; 4.2 x 1 x1000 x (40 — 10) 150
=>t= _
336 sec
Short Trick : use formula t = M
113 (a)
6 R>20
100 — x> x
. P 5
Applying, &= ¢
20 R

(@)

F— x——f—— 100 - x—

X+ 20— —————»
X 80 - x

|1

We have
2 X .
R~ 100 —x - ©
R x+20 .
2 80—x e ()
Solving Egs. (i) and (ii), we get
R =30
113 (a)

7  Length of wire = 2nr = 2m(0.1) = 0.2mm
Resistance of complete wire = 12 X 0.2 = 2.47()

-~ Resistance of each semicircle = 1.2}

. . 1.2
Hence equivalent resistance R p = =L = 0.6m0

—=
113 (c)
8  Resistivity p = #
= pxXR
> Metals have low resistance, therefore they have
low resistivity.
113 (c)
9  Voltmeter has high resistance and is always

connected in parallel with the circuit. So, to
convert a galvanometer into voltmeter, a high
resistance must be connected in series with it so
that it draws negligible current from the circuit.
114 (a)
0 E=V+ir
After short-circuiting, V. =0=r = % = % = 0.5Q
114 (d)
1  Applying Kirchhoff’s law at point D, we get

11=12+I3
VA—VD_VD—O_I_VD—VC
10 20 30
vV, Vp—10
70—V = —+ —
or D 2+ 3

2

2 p = (VA)Z X Pp = (110) X 500
consumed VR R 115

=457.46 W

So, percentage drop in power output
_ (500 —457.46)

500

X 100 = 8.6%

114 (b)
3 P 1/3 1/3
Q 1-1/3 2/3
=P:Q=1:2
P=k, Q=2
2
P+6 3
Qe 1-2
3
P+6 2
ﬁ——_
Q 1
k+6 2
2k 1
= k+6=4k
=k=2
» P =20,Q =40
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114
4

114
5

114

114

114
8
114
9

(d)

1= E___ %z _ = 0.8884
T R+r/4 2+1/4 225

(b)

Resistors are connected in series. So current

through each resistor will be same

12—-8 8-4 4-0 4 4 4
Rs R, R Rs R, R

So,Ri:Ry:R3 ::1:1:1

(b)

Let the resistance of the two heaters be denoted

by Ry and R,.

==

2
Then, R, = v
Py
VZ
R, = —
2 P2

In parallel combination of resistances,

1 1 1
Ro R, R,
P P, P,
vz yzy?
Pp=P1+P2

Given, P; = 1000 W

P, = 1000 W

B, = 1000 + 1000

Hence, B, = 2000 W

(@)
By usingR = p.%; here A = n(r? — r?)

=5cm
=5—-05=45cm

Outer radius r,
Inner radius r;

5
m{(5X1072)2-(4.5x1072)2}

SoR =17 x 1078 x

=56x107°0Q
(a)
mo«gq=>mxit
(d)
Potential gradient is given by
V IR
k=7=T (V:IR)
I xpl/A l
_Ixpl/ ( R= P_)
l A

115
0

115

115

115

115

115

Ip

A
_0.01x 1073 x 10° x 1072 — 10%Vm-1
1072 x 10~*
(d
|4 100
R :g—G :W—ZS = 99750
(a)

Resistivity of combination
=(1+2+3+-+n)
_nn+1)

2

(b)

. T .
Here P, = i? X2, Py = i x3r,

p; = i2(£+r) =%i2r

= i’r

and P, = 2 [ZTXZT]

2r+2r

So itis obvious that P, > P; > P, > P;

(9
60

In series P’ = S =5 = 20 watts

(b)

Resistance in the arms ACand BCare in series,

R'=34+3=60
Now, R” and 3Q are in parallel,
6x3

=513
Now, V=IR

= 20

= =—=1.

The residence of conductor
pl 1

R = —=

A mr?

or Roc—2
r

"R, L rr 17\ 1
Thermal potential between the ends of the roads
are same. So, heat conducted per second

Q 1
H=—«—
t R

Ry I r2 2 (2)2 8
L= X X
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H R, 1
et =—2-_-1:8
H, R, 8

115 (b)

6

115

115

V2t
We know,— = Q = ms db
42R

Let,N = initial number of turns

R = resistance of the coil

R L pXNX2nr
= = ) = ——
P4 A

V2t 0 = msdb
dZxpxNxzmr  2=ms

LA Constant
N

ty &
N, N,
Ny

-2 x
N, t

=

(b)
Resistivity of the material of the rod
RA
P=T
_3X 1073 x (0.3 x 1072)?
B 1
=27 %1077 Om
Resistance of disc,
_ Resistivity of rod x Thickness

2 %16 =14.4 min.
10

Area of cross — section
1073
X (1x1072)2
=27x1077Q
(b)
The circuit can be shown as given below
150

=27 X107 x

D Cc

15Q

15Q

15Q e}

n! 15Q

15Q
150

15Q

The equivalent resistance between Dand C.
15 x (15 + 15)

DC =15 1 (15 + 15)
1530

15+ 30
_15%30

45
Now, between 4 and B, the resistance of upper
part ADCB,
Ry =15+ 10+ 15 = 40Q
Between A4 and B, the resistance of middle part
AOB
R, =15+ 15 = 30Q
Therefore, equivalent resistance between Aand B

115

116

116

116
2

116
3

1 1 1 1

= —+—
R R, R, Rs

11 N 1
40 30 15
34448
120
_ 15
"~ 120
R 120 80

f—1 = —=

15

(a)

m 2.0124

—= =054
7t T118x 103 x 3600

= Error=0.54—-05=0.04 4

(a)

When a cell of emf E'is connected to a resistance
of 3.9Q, then the emf £of the cell remains
constant, while voltage V'goes on decreasing on
taking more and more current from the cell.

R=39Q

(o)

~V=E-—ir
Where, r is internal resistance.

. E
Also, currenti = —
R+T

r=5-(75)
B R+r ’
Putting the numerical values, we have

E=2V,r=010,R = 3.90

2
=2—|——]xo0.
V=2 (3.9+0.1) 0.1

V = 1.95 Volt
(a)
(220)2
= — 484 0
1 100
2

AndR, =22 — 2420
So,i=—22 _—03A

4844242

Hence, total power consumed will be

P =i?R = (0.3)? X (484 + 242) = 65.34 ~ 65 W

(b)

= 1x 1077 = 6.25 x 101°
"=lex10-0 >
(b)
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116

116

116

. . L
Resistance of the wire, R = p "

When the wire is enlongated to n —fold, its length
becomes L' = nL
As the volume of the wire remains constant

AL A
JALl =AL=> A =— =—
L n
: I L_,_ (nL) _ o L_ 2
New resistance, R —pA,—p—(A/n)—n pA—nR
(b)
Let the resistances be R, R, and R3
B R =R, =2k
Se— = - = =
Rz 2 1 » A2
1 1 1 1
In parallel E_R_1+R_2+R_3
1_1+1+1
1 k 2k Rg
1 1 1
—_— =] ==
R k 2k
_2k—-2-1 2k-3
2k 2k
R = 2k
T 2k-3

If k=1, then R; is found to be negative, which is
impossible.
Ifk=2,thenR; =2,R, =4R; =4
R, = R3, not satisfying the condition of the
question that all resistance are unequal.
If k=3,thenR; =3,R, =6
R; = 20
-~ Largest resistance =6}
(a)

In parallel =
tp

_5><10_50_333 in = 3 min. 20
=5T10 15 >33 min =3 min.20sec

(b)

Electric power consumed by kettle P = 220 X 4W
Heat required

H = 1000 x 1(100 — 20) = 1000 x 80 cal

titz

1 1
==—+—=—=1
tp

= 4200 x80]
H
P=?$H=th
~220%x 4 xt=4200 x 80 = t = 6.3 minutes
(a)
P =i’R

Current is same,so P « R

. . . 2,
In the first case [ is 3r, in second case it is 37 in
third case it is g and in fourth case the net

. . 37
resistance 1s 7

116
8

116

117

117

117

117

Ry <Ry <Ry <R
S Py <Py <Py <P

(a)

As the resistance of metal increases on increasing
the temperature, so resistance of metal conductor
in left arm will increase on heating. For meter

bridge
R, I
R, 100 —1

As R, increases [ also increases.

Hence, balancing point shifts towards right.

(@)

Mass of substance liberated at cathode m = zit
Where, z = electro chemical equivalent

= 33x107"kg.C™?!

i = current flowing = 3 A,

t=2s
m=33%x10""x3x2
=19.8 x 107 kg
(a)
R, (1+at) 10  (1+5x1073x 20)
R, (1+at,) R, (145x1073x120)
= R, = 15Q
Also2 =253 _DB oy —20ma
¥ R4 i 10
(a)
1 kWh = 1000 W X 3600 sec = 36 x 105W-
sec(or])
(a)

Here same current is passing throughout the
length of the wire, hence V o« R « [

v, I, 6 300 Vo 1y
5S> —— —=— =

V, I, V, 50 2
(d)

Before connecting voltmeter potential difference

across 400} resistance is
10,000Q

5

A 4000 B goo0

I
1F
6V

v 400 6
" (400 + 800)
After connecting voltmeter equivalent resistance

between A4 and
400 x 10,000

~ (400 + 10,000)
Hence, potential difference measured by

2V

= 384.6Q
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117

117

117

117

117

118

118

118

118

118

118

voltmeter
384.6

Ve = ————=X
7™ (384.6 + 800)
Error in measurement =V; — V; =2 —1.95 =
0.05V

6 =195V

(d)
—V—100i0'5—10+0259
T i 10402 T

(b)

P=VII=

or1=500W=5A

100 V

Now, 5R =100

or R = 20Q.

()

If resistance of ammeter is r then
20=(R+1r)4=>R+r=5=>R<5Q

(b)

Current through each arm DAC and DBC = 14
Vo —Vy=2andVp—-Vg—3=>V,—Vz =+1V

(b)

R= V@507 62.50
P 103 O~

(c)

Total resistances =1+ 2 + % +4=80Q

(b)

. . . - 50
Current in the given circult 1 =

— =24
(5+7+10+3)
Potential difference between A and B,V, — Vp =
2x12

SV, —0=24V >V, =24V

(b)

V2 (15)? 225 x(R+2)
P=—=150= =

Req [2R/(R + 2)] 2R
=>R= 0 _ 64

== =
(d)
Total external equivalent resistance R, = 4()

E 10

Current supply by cell i =

Req+T = (4+1) =

i 2
(VA —Vp) = E(RZ —R;) =§(2 —4)=-2V
(a)

L= 25
7:(b )R =(555)2=050
(a)
Let Qis divided into two parts. If one partis g
then other will (Q-q).

Let these parts are kept a (Q-q)
distance r:

118

118
7

118
8

118

q

®
L 4
<. ]

[< r !

The electrostatic force between them
q(Q —q)
72

(where K=constant -(1/4m¢)
On differentiating Eq. (i) w.r.t. g we get
- -a)
q dqlr
dFF K d
dq r%dq
dFF K
o Ig T2 [Q — 24]
But we know that, when force is maximum then
dF
E =0
Then from Eq. (ii), we have

K
T—Z[Q—Zq]=OorQ—2q=0

F =K.

or [Qq — q°]

Or Q =2q orgq =§
So, the other part = Q —%:%

Hence, the each part have the same charge.

Q

2
()

_m _ 1x1073 _ 10°
4=, = Tosaxi0-2 1042 =
Given, H = 43 k cal.
=34x10%x4.2]
H=VIt=Vq

3
sy =H_ 34><54.2><10 — 149V
q 105/1.044
()

E= % =L= "e‘:# = vy « E [Straight line]

2
P =i?R = ( ) R = P x E? [Symmetric

b|§

parabola]
Also P « i? (parabola)
Hence all graphs a, b, d are correct and c is
incorrect
(b)
When we move in the direction of the current in a
uniform conductor, the potential difference
decreases linearly. When we pass through the cell,
from it’s negative to it’s positive terminal, the
potential increases by an amount equal to it’s
potential difference. This is less than it’s emf, as
there is some potential drop across it’s internal
resistance when the cell is driving current
(d)
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119

119

119

119

At cold junction, current flows from copper to
nickel and from iron to copper, and at hot junction
from nickel to iron, thus the contributions add

(d)

The equivalent circuit is shown as
D

30 30
C E
A 30 B
30 30
F
30

We can emit the resistance in the arm DFas
balance condition is satisfied.

Therefore, the 3Q) resistances in arm CDand DE
are in series.

. R'=3+4+3=6Q

Similarly, for arms CFand FE, R’=6Q

R’ and R" are in parallel

1 _1+1_2_1
"R 6 6 6 3
R”=30

Now, R and 3Q resistances are in parallel
1 11

“R7373

= R = 1.50Q

Moreover, Vacross AB=3V and resistance in the

arm=3()

=~ Current through the arm will be

=30°

(@)

Both R and 2R are in parallel [V — constant]

: v:Z P, R H R 2
SousingP=—=>-2=2>s-21=2==
R P, Rq Hy Ry 1

(a)

By the concept of balanced Wheatstone bridge,
the given circuit can be redrawn as follows

1A.

T 300
150,

10Q

:>RAB:

(a)

For applying Faraday’s second law of electrolysis
the same charge should be passed through copper
and silver voltmeters.

(30 + 60)

119

119

120

120

Charge passed to liberate copper

=9 x20x 60 =10800C

Charge passed to liberate silver

=10 x 15 x 50 = 9000 C

As 9000 C charge liberates 10.8 g of Ag.
So 10800 C charge liberates

10.8x10800
= W =10.8%x1.2 g Ong

Using Faraday’s second law of electrolysis
Mmcu _ ECu _ 635/2
mag  Eag 108/1
_ 63.5%10.8x1.2

or Mey == o — 3.81g.
(d)
R{R 3
p = R11+RZZ = zand R; = 3Q then
3XRy 3 15k, =9+ 3R
3+R, 50 f2T z

or12R, =9orR, = %Q

(]
Let Gbe resistance of galvanometer and i, the
current through it. Let Vis maximum potential
difference, then from Ohm’s law

e v——

Voltmeter

|4

‘“TGTR
|74
=R=—-G
lg
Given G = 1012, ig = 0.014
V =10 volt

R = 10 10 = 9900
"~ 0.01 N

Thus, on connecting a resistance R of 990 Q in
series with the galvanometer, the galvanometer
will become a voltmeter of range zero to 10V.

(9

Potential gradient x = S —
(R+Rp+1)" L
3 20 0.2
= —X — = 0.
(20+10+0) 10

(b)

Mass of O, ions _ Chemical equivalent of 0,

Mass of Ag ions  Chemical equivalent of Ag
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120

120

120

120
5

08 8 .
= — = .
108 ™" gm

m
(b)
E=V+ir=sV=-ri+E

Comparing it with y = mx + ¢; Slope (m) = —r
and intercept = E

(<)
I =

R
R2 +r
(since finally no current flows through capacitor)

-~ Potential difference across
ER,

CER,

(9
In a meter bridge the ratio of two resistances is
R 1

RT
Where [ and I’ are balancing lengths.
Resistance R = £ = p—lz
A r

In material remains same p = p’

Given, I' = 21
, T
T2
R,_pl’_ p2l  8pl
=X T i
n(3)
R' = 8R

Therefore, the new balancing point is expected to
be 8.

(b)
cq 100
il
s100 100%
100 50

D

104 in series with 10Q will gives
(10+10)=20Q

and 10Q in series with 10 will gives
(10+10)=20Q

20Q in parallel with 20Q will gives

<20><20> 400 100
20 +20/ 40
5Q 10Q 5Q

120

120

120

121

121
1

121

121

A—"W—AN—W\—>0 D

Resistance in series between points 4and D
=5+10+5

=20Q
(@)
a=1,b=2c=3
p-L p.c
= R =7 =0
Vb
c
p.L'"  p.a
Rmin= A" Zﬁ
pc 2 2 2
Rmax _ap _€, € i _(E) _2
Ruin ‘;;a a a a®* \a 1 1
.C
(@)

R=p—=>—="2[p,Lconstant] > — = —= =2
P R, 4, [p, L constant] 2, " R
Now, when a body dipped in water, loss of weight

=Vo,g =ALa.g
,M =4 2;s0 A has more loss of
(Loss of weight), A,
weight
(c)
1 1+1+1 3 R 1 B
—_= = —_ —_= - = —
R-1°1°1 1 3 oM

Now such three resistance are joined in series,

hence total

1 1 1
R==-+-+-=10hm

3 3 3
(b)
As temperature increases resistance of filament
also increase

(b)
ig S . .
T:mﬁlgG: (l—lg)S

2 igG = (003 —iy)4r ..(0)

and i,G = (0.06 — iy)r ...(ii)

from (i) and (ii)

0.12 — 4i; = 0.06 — iy = iy = 0.024

(d

Resistance of the bulb= ( 1.5 % 1—?) =05= %Q

1
Resistance of the circuit R = E = % Q
E-V ’
Now, r= TR
§=E%5><§ or E = 13.5 volt
(b)
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121

121

121

121

.. P 60 3
P=Vl=>l:V:m=Hamp
(d)
Let E and r be the emf and internal resistance of a
battery respectively
E r
—
L I
Ry
MWV
In the first case current flowing in the circuit
E
L = R_lr
OrE=L(R +71)
E r
.
I I,
Ry
MWW
In the second case current flowing in the circuit
E
= Ry, +r

OrE=1L(R,+71)

Equating equations (i) and (ii), we get

LR +1r)=L({R,+1r)> LR, + 1r = LR, + I,r
LRy — Ry = (I, —Ir = (I, — I)r

=5LR, — LR,
LRy — LR,
r=——
L—=1
(d)
6C2
A4 —>"WW— PWW— FWW——B
24 127 98 4y S0

This is a series connection. Further, whatever
current enters A has topass.l = 2 A.

The total resistance = 6 + 9 + 5 = 20Q. The
effective potential across the resistances is 20Q X
2A = 40V.But (+12 — 4)V is opposing the
potential difference caross AB therefore the
potential difference applied across AB is 40V +
8V =48V

(@)

ABCD forms a balanced Wheatstone bridge.
Hence the resistances of arm BD will be
ineffective. Now we have resistance (2 + 2) Q,

(4 +4)Q and (2 + 2) Qin parallel between A and
B.

Potential difference across A and C =EMF of
battery= 8V

~ Current iy = -

(b)

121

122

122

122

The given circuit can be redrawn

E R
WA —— Eea  Req
A B AL B
—WwwW—
£, Re =
Ele E>
Eoq = ExRotBsRy _ 2X442X4 _ o0 o
Ry+R, 4+4
4 . 242
Req = 5= 2Q. Currenti = - = 2A from Ato B
through E,
(b)
[ E 0.5 10 10 =0.5R+15=R
‘TR +r R+3
=17Q
(d)

The given circuit having parallel and series
combination of resistance 3(), we can calculate as
Ry =3+3=6Q

R, =3+ 3 =60

1 1 1
Rs R, 'R,
—g+g—3ﬂ
R, = 30Q

1 1 1
R R R,
11 2
37373
R =1.50
(b)

Remember mass of the metal deposited on
cathode depends on the current through the
voltameter and not on the current supplied by the
battery. Hence by using

Mparallel _ LParallel

m = Zit, we can say

MSeries lSeries

= Mpgrallel = 2 X1=25gm.

Hence increaseinmass=25—1=15g¢g

[Voita F— —=—— valta }—
2Q
3Q
AWV
1oV
|I
(d)
V xl
Vv 1
:>_—_
E L

Where, [= balance point
L= length of potentiometer wire.

orv=_E
L
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122

122

122

122

122

122

123

123

123

L, _30XE_30
TV =700 " 100
(c)

Riso _ [1+a(150)]

Rsoo  [1+a(500)] Putting Ry50 = 133Q and

a = 0.0045/°C, we get R5o¢ = 2584

(<)

As ammeter must be connected in series of 20
resistor, and the voltmeter in parallel to 20()
resistor, the correct arrangement is as shown in
figure(c).

(b)

For maximum energy equivalent resistance of
combination should be minimum

(b)

In the given case cell is in open circuit (i = 0) so
voltage across the cell is equal to its e.m.f

(d)

R, =n?R = (2)? x 5.5 = 220

(d)

Current in silver voltmeter.

L : 05A

1. = = =
17 2t (11.2x1074)X(30x60)

. . m
Current in copper voltmeter i, = #
242

_ 1.8
(6.6X107%)x(30X60)

So, total current given by battery i; + i, = 2.01 A
Energy supplied by battery= Eit

W = (12) x (2.01) x (30 x 60)] = 4.34 x 10* A
(d)

Tow bulbs of 100 W are connected in series, the
total power

_ 100 x 100 10000

~ 100+ 100 200

P'=50W

When two bulbs are connected in parallel the
total power

P =100+ 100 = 200 W

=1.51A

Iy

!

(b)
From the formula shunt resistance
= igXg
[— g
X 12 )

= S= =80 (in parallel)

5-2
(d)

l 4q 2

R = e .SoR p(da) =P

A 1= 2a)(a) a

pa) p

_ p(2a) p
27 (4a)(2a) " 8a an

37 (4a)(a) 2a

~R,>Rs >R,

123
3

123

123

123

123

(d

. i . 90

g =1 Required shunt § = D = oD =
10 Q

(9

At room temperature, the free electrons in a

conductor move randomly with speed of the
order of 10°ms~1. Since, the motion of the
electrons is random there is no net charge flow in
any direction.

(a)

Let the resistance of P,Q and R be .

The total resistance across the battery is

r 3
Ttotal = T+E = ET

Current through P,

Power 12 8
IP = = 3— = -
Ttotal 57 r

Current through R,

1 2
1_51[,_\[;.

Power dissipated in R is thus
2
Pe=1%r=(2)r=2w
(c)
The resistance of a metallic wire at temperature
t°Cis given by
R, =Ry(1+at) ..(»i)
Given, « = 0.00125K 1
R3p0 =1Q
From Eq. (i), we have
1=R,(1+40.00125 x 300) ..(ii)
and 2 = Ry(1 + 0.00125 x T) .. (iii)
2 1+40.00125 xT

1 14000125 x 300
or 2.75=1+0.00125XT

or T =—"_— 1400K
0.00125
(a)

Power consumed by heater is 110 W, so by using

2
110 = 1‘% = V = 110V. Also from figure i; =

110
— =14
110

110

and i=ﬁ=10A.Soi2=10—1=9A
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Applying Ohms law for resistance R,V = iR
=2110=9XR=>R=12220Q
123 (b)
8 R =Ry(1+at)
Initially, Ry (1 + 30a) = 10Q
Finally, Ro(1 + at) = 11Q
11 1+at

10 1+ 30a
= 10 + (10 X 0.002 X £) = 11 + 330 x 0.002

1.66
=002t =1+ 0.66 =1.66 >t = ——=83°C

0.02
123 (b)
9 H—'ZRt=>R—H— 80 =20
-t T2t 4x10
124 (b)

0  An electric fuse of length [, radius r when used in
series of the circuit can withstand only if the rate
of heat produced due to current in it is equal to
the rate of heat lost due to radiation. If H is the
rate of lost per unit area of the fuse wire, then H X
2nrl = I?R = I?pl/wr?

12

or H = —— ie, H is independent of [.
21T

124 (c)

1 Short circuit current ig; = g =3 = 175 =>r =050

124 (d)

2 H V¥ H 1
—_ = — X —

t R t R

124 (a)

3 Thermo electric power P = Z—Z =a+ 0
Comparing it with y = mx + ¢, option (a) is
correct

124 (d)

4 In series, total resistance of 5 resistance= 5R

2

Power dissipated = Z—R =5

VZ
or=— =25

R

VZ
In parallel, total power = 5 (?) =5x%x25=125
w
124 (b)

5 1 faraday (965000C) is the electricity which
liberates that amount of substance which is equal

to equivalent wt

. . 635
So liberated amount of Cu is -

=3125gm =32 gm
124 (b)

6 Netcurrenti =i, +i_ = (n+)(@+)

+ n)@-)
t t

124

124

124

125

125

n n_
=1 (t+)><e+(t)><e
=29x10"® x1.6 x1071° +1.2x 108 x 1.6
x 10719
=>i=0664
(b)

The resistance of a metallic wire at temperature
t°C is given by

R; = Ry(1 + at)

Where «a is coefficient of expansion.

Hence, resistance of wire increases on increasing

the temperature. Also, from Ohm’s law, ratio of %

is equal to R e,

|74
—=R
i

. . .V
Hence, on increasing the temperature the ratlo?

increases.

(a)
Let resistances are R;and R,
Then S = Rl + Rz

And P =212
n X R{R,
s~ (Ry + Ry) = ————— (From S = nP)
VU2 TOR 4R,

= (Rl + Rz)z = anRZ

R? + R% + 2RR,
=n=
R{R,
Ry R,
=[—+—+ 2]
[RZ R,
We know,

Arithmetic Mean > Geometric Mean

Ri Ry
BR . [R R
2 “ R, R,

Ri R,
=—+—2=2

R, R,
So, n(minimum value) =2+2=4
(© |
From v, =$$ i X VvgA =i xvyr?
()
P v R vi _ 200 10000

= — = — = =
R 17 p 40
2 2
and R, = 2 = 29" _ 4000
P, 100

(d)

Resistance R bisecting the circuit can be neglected
due to the symmetry of the circuit.
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125

125

125

125

Now, there are four triangles
Effective resistance of each triangle

1 1 1

R' R 2R
241 3
" 2R 2R

'R’—ZR

“R =3

Now the given circuit reduced to

Therefore, effective resistance between 4 and B,
1 1 1 1

R, 2R 2R R
2R

= RAB = R, = ?Q

(<)

Given, l; =1 + 25 1 =3 Since volume or wire
100 4

remains unchanged on increasing length, hence
Al _Al X 5l/4‘ OI'Al = 4‘A/5
Given, R = 10 = pl/A,and

_ply  p5l/4 25pl
T4, T 4475 T 164
R —25><10—250—156Q
T T e
()
GiVen, ll = 1K, l2 = 3K, l3 = 5K

or m; =5m,m, =3m,m; = 1m
We knows
_pl
A
SO Ry:RyiRy=L: 2.1
Ay Ay Ag
B33
A
L
myomy my
1.9 25 _
_§'§'T_1 15: 125
(b)
R=K—G— 3 —20 =10% — 20 = 80Q
I, 30 x 1073
()

Let p is the resistivity of the material

125

125

125

126

126

Resistance for contact 4 — 4

X p
RAA:prx4x=§
Similar for contacts B — B and C — C are
respectively

2x p 4p
Rew = P "2 Bx
and Rge = p 2 _ 1%

8x
It is clear maximum resistance will be for contact

c-c¢C

(@)

At point A the slope of the graph will be negative.
Hence resistance is negative

XX2X X

(d)
Equivalent resistance of the circuit R = 90
- Main currenti = % = g =14
30 20 20
AW
1A f 0.5A 0.25A
1% § :10] § 8Q 40
2Q 2Q 20
L/VM AW

After proper distribution, the current through 4Q
resistance is 0.25 A

(a)
Potential gradient = Change in voltage per unit
length
ozb:n/z—v1 = 3 volt
30/100
(d)
Drift velocity is given by
I
va = nqA

Where I is current, n the number of electrons, A
the area, q the charge. Given

L 80 16x10-19C
A cm? 4=
6% 102 %9
=T
480 o4
= X
Va 6% 1023 x 9 X 1.6 X 10-1°
480 X 64 B
—t =
Vd = X 9x 1.6 x 10000
32
= = —
Va = 500 M
32x10 .
= 900 mms
= 0.36mms™!
(d)
i ix4 1
Va = nde - nnD?e té,Va X D2
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vd, Dj _ <1>2 1

“vd, D2 \2) T3
126 (b)
2 W=qV=6x10"5%x9=54x10"%
126 (b)
3 Resistance of bulb 1
200V
@
200V 200V
100 W 60 W
=y
NS
supply
v (220)?
7 p 7 100
R, =484 Q

Resistance of bulb 2
_ (220 1)? B 4840

R, = = = .6 Q

5 o A 806.6

R.,, =R, +R —(220)2< 1 + 1)

eq — 71 T2 T 100 60
220V

= Current flowing [ =

/= 1 (75>I—15A
~ 220 T

220 (100><60)
Regq (220)2 160

2 88
Power consumed by 100W bulb = I?R,
15\* (220)2 225
=<@> *To0 ~ 16 MW
126 (b)
4 H=oithd =>1Ifi =14,A0 = 1°C,t = 1sec
thenH = ¢
126 (b)
5 6X4

P.d. across the circuit = 1.2 X P 2.88 volt

Current through 6 ohm resistance = ? =0484

126 (d)

6  Thermocouples are widely used type of
temperature sensor and are used as means to
convert thermal potential difference into electric
potential difference, using different combinations
of metals. If metals were arranged according to
their heating contrasts a series were formed
antimony, iron, zing, silver, gold, lead, mercury,
copper, platinum and bismuth. The greater the
heating contrasts between metals, the greater the
electromotive force (EMF). Antimony and
bismuth formed the best junction for emf.

126 (c)

7  Theresistance of ideal voltmeter is always
infinite.

126 (b)

8 R & R 200 x 200 200 Q and
= —= =
p M 100 an
R, = 1022;00 = 50 (). Maximum current rating i =
P
V .
Soi1=@andi2=& l.—1=1
200 100 i, 4
126 (b)

9  For alimited range of temperatures, the graph
between resistivity and temperature is a straight
line for a material like nichrome as shown in the

figure
H
g 1.20
< 110
2
= 1.00 1 L L
2 200 400 600 800
o Temperature 7(K) ——
127 (c)
0 Total resistant= 2.5 + 0.5 = 3.0 kQQ = 3000 Q
. 6
~ Current,i = —A;
3000

Reading of voltmeter = i x (2.5 x 1000)

6
= —-X =
3000 2500 =5V
127 (c)
1 Inthe absence of electric field (or potential
difference applied) across the conductor, the
average thermal velocity of electron is zero

127 (d)
=zq==It= M It or] = mpk
m—zq—F = oF orl = T
[ = ZOOXIX96500 _ 0
108x(40x60)

% error in reading of ammeter

[=T 100 ( 0.90 — 0.986) % 100
= X = _—
r 0.968

=-7%

127 (c)

4 When the key is in contact with 1, then energy
stored in

the condenser = %C‘E2

But when the key is thrown to contact 2, total heat

1
H = 1%(500 + 330) = ECEZ

H, = I2(500)
H Ry
H (R +Ry)
500 1
=—X=-%X5%x107°x 2
Hy = 535X 5 % 5% 107 x (200)

Page| 251



127
5

127

127
7

127

127

128

H, =60x1073]

(c)

Before adding, resistance is 5 ohms. After the
addition, the central one is a Wheatstone’s
network.

=~ Total resistance is 1 + (2 & 2 in parallel) + 1 =
3Q

. . 5
~ The ratio of resistances = E

(a)
. V2
Resistance of bulb R = -
1
R x —
P

Here Py = 40 W,and Py = 60 W
Ry > Ry

So, potential drop across bulb X ie, of 40 W bulb
will be greater and it will glow brighter.

(b)
We know m = zq

1
=7 —
q
L2 _a

Z1 Q2
Total charge q = q; + q»

()
Reading of galvanometer remains same whether
switch S is open or closed, hence no current will
flow through the switch i. e. R and G will be in
series and same current will flow through them.
Ip =1Ig
(d)
Density of copper,
p=9x10%kg/m3 =9 x10°g/m3
Avogadro number, N, = 6.023 x 1023
Mass of 1 mole of copper atom, M=63.5g
Thus, number of free electrons per volume is

Ny 6.023 x 10%3

= A, 2T Y 9% 106
"=uf 63.5

=8.5%10%8m™3

)

The temperature coefficient of the carbon is

negative so the resistance of carbon decreases
with the increase of temperature.

128 (d)

1  To convert a moving coil galvanometer into a
voltmeter, a high resistance is connected in series
with it.

128 (d)

2 Due to high resistance of voltmeter, connected in
series, the effective resistance of circuit will
increase and hence the current in circuit will
decrease. Due to which the ammeter and
voltmeter will not be damaged.

128 (c)

4 P,=nP=2x40=80W

128 (a)

5 Ais false because at neutral temperature thermo
emf is maximum. B is true

128 (d)

6  From the curve it is clear that slopes at points
A, B, C, D have following orderA > B > C > D
And also resistance at any point equals to slope of
the V — i curve.
So order of resistance at three points will be Ry >
Rg > R; > Rp

128 (c)

7  The equivalent circuit is given by

A

4Q @M}

D

20 i 40

4 and 2Q) resistances are in series on both sides.

40 4+ 20 = 60
Then 6() and6) resistances are in parallel on
both sides

1 1 1 2 1

R 6766 3

R=3Q

128 (c)

8 _V iR _ipl ip 1x17x107°
BT =T =4~ 2x10¢

=85%x1073Vm™!

128 (d)
9 E =ab+ b6? (given)
For neutral temperature (Gn),Z—g =0

= a+2b0,=0
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129

129

129

129

129

129

129

a
= 0, =

2b
700 a
On=—-— (w7 =700%)
= —350°C < 0°C

But neutral temperature can never be negative
(less than zero), ie, 6,, < 0°C.

Hence, no neutral temperature is possible for this
thermocouple.

(a)

R, —1/2Q,R, =1/4Q;R; = 1/60Q

1 11 1
In parallel; E_R_1+R_2+E_2+4+6_12

or Equivalent conductance, G = Ri = 12§
14

(9
Let Sbe the large and Rbe the smaller resistance.
From formula for meter bridge

_(100—-1 ~ 100—20
_< ! )R_ 20 =R
Again, S = (1(1)3;1) (R +15)

100 — 40 3
=T(R+15)=§(R+15)
4R=§(R+15)

8R

5R
=>?—15

R =9Q

(9

Reading of voltmeter

_Ery+Ery 18x1+12Xx2
Bl Bl 142 Bl

(a)

* Peltier coefficient m = TZ—; andt°C =T — 273
~e=a(T —273) + b(T —273)?
Differentiating w.r.t. TZ—; =a+ 2b(T —273)

e
q T+

= T;l—;= Tla+2b(T —273)] ==«
= (t + 273)(a + 2bt)
(b)

Positive ions get deposited on cathode
(a)

Current through the combination i =

120
(6+9)

=84
So, power consumed by 6 () resistance
P=(8)?2x6=384W
(9

129

129

130

130

130

As we know, for conductors, resistance «
temperature.

From figure Ry « Ty = tanf < T; = tan 0 = kT,
..(0)

andR, x T, = tan(90° — 0) x T, = cotf = kT,
..(ii)

From equation (i) and (ii), k(T, — Ty) =

(cotf —tan 8)

T, —T)) = (C059 sinH) _ (cos® 6 —sin®0)
2 "7 \sin@ cos@) sinBcosh
= 2cot26
= (T, — T;) « cot 26
(a)
Te+ Ty
Neutral temperature T, = ——
T, + 600°
3200 = ———
2
640° = T, + 600°
T, = 40°C

(d)

2
As resistance of abulb R = V?,

1

Hence R{:Ry: R3 = —:—:
100 " 60 " 60

Now the combined potential difference across
B; and B,is same as the potential difference
across B;. Hence, W5 is more than W, and W,,
being in series, carry same current and R; < R,,
therefore W; < W,,

W Wy < Wy < Wa

(a)
Given,
[=5cm=5x%x10"%m,
p=35x%x10"°0m
A=m(1Xx10"*—-0.25%107%)
= 0.75m X 10~*m
=751 %X 10™°m
_pl 35x107°x5x 107
T A 75mx1075
=742 %x1073Q
(d
At an instant approach the student will choose
tan 6 will be the right answer. But it is to be seen
here the curve makes the angle 8 with the VV-axis.
So it makes an angle (90 — 6) with the i-axis
So resistance = slope = tan(90 — ) = cot 6

(a)
R_sz_SlZ
AV
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AR—2A1—+200/
R =27 =120%
130 (c)
3 R XR
R, =R+ R=2Rand RP=R+R=R/2
Hi _I°Rs _Rs _ 2R _ 4
H, I2Rp  Rp R/2 1
130 (c)
4 H—Vzt
"R

Since supply voltage is same and equal amount of
heat is produced, therefore

Rq _
t oty
ButRx [ =2 =1 (i)

Ry, L
By (i) and (ii), 2 = 2 .. (iii)
12 tz
Now [, =3l1 L 3
3 I

C 5 .
= By equation (111),% = 1— = t, = 10 minutes
2

130 (c)

6  The best conductor of electricity is one whose
resistance is least. As R = pl/A. Therefore for the
given value of [ and A4, R « p. Hence, silver is the
best conductor of heat and electricity

130 (a)
7  Current flowing through both the bars is equal.
Now, the heat produced is given by

H =I?Rt
H R
H <R orﬁ = A5
Hpc  Rpc
(1/2r)? ( R 1 1 )
X — X —
(1/r)? as A 712
1
= Z or HBC = 4HAB
130 (c)
8 P=100watt,V =125V
. P 100
Since P =VI,~ I = - =—ampere
v 125
Mass of chlorine liberated = zIt
100
=0.367 x 107° x 125 X 60 = 0.0176 x 107 3kg
= 17.6mg
131 (a)

0 J=nqv=n(ze)v
_2><108 X 2% 1.6 x1071% x 10°

(1072)3
= 6.4A/m?
131 (d)
P P
InseriesPS=;:> 10 =§:>P =30W

Inparallel Pp =nP =3x30=90W

131 (b)

3 Cells are joined in parallel when internal
resistance is higher than external resistance. [R <
<r]

E
i=—
R+~
n

131 (b)

5  Since the value of R continuously increases, both
a and  must be positive.

Actually the components of the given equation are

as follows
Rt Btz(zt
Ro
t
131 (b)

6 Inseries: Potential difference « R
When only S; is closed V; = %E = 0.75E

When only S, is closed V, = gE = 0.86F

And when both S; and S, are closed combined
resistance of 6R and 3R is 2R

2
o V3 = (g)E == 0.67E = Vz > Vl > V3

131 (a)
7  Applying Kirchhoff’s voltage law in the given loop

1
—2i+8—4—1><i—9i=0:>i=§A

Potential difference across PQ = % X9 =3V

131 (b)
8  Number of free electrons per unit volume,

N 6.023 x 10%3

"= uP T 635%x10-3

X 9 x 103
M

i

Vg =
née

3 1.5 %X 63.5x 1073
T 6.023x 1023 x9%x 103 x 1077 x 1.6 X 1019

=11%x103ms™?!

131 (c)

9  Chemical energy consumed per sec = heat energy
produced per sec.
FP(R+7)=(02)’Q21+4)=1]s7?!

132 (d)
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0  Potential gradient of a potentiometer
_Ip_0.2><4><10‘7
A 8x1077
=0.1V/m
132 (b)
1 Letthe current in the circuit = i = %
AcrossthecelLE =V +ir=r =BV Y
i V/R
E-V
(5
132 (b)
2 ChargeQ=I1t=16 x60=96C
Let n be the number of Cu*? ions, then
% 3 x 1020
= —1 = — = =
=N S 16X 101
132 (b)
3 Maximum number of resistances = 2"~ 1 =
2371 =4
132 (b)
4  Shunt is a low resistance used in parallel with the
galvanometer to make it ammeter.
The circuit is shown in figure.
' (G
(i-19)
s
Ammeter
Voltage across galvanometer = voltage across
1 (b)

3 Given resistance of each part will be

132

132

132

shunt

G
ie., 1,6 = (i—i,)S ors =2

Ly
Given, G =22.80, i =204, i;j =1A
1x228 228
“20-1 " 19 M0

(d)

1 R P, 60 3
PRated“E:R_zzp_lzﬁzz
(<)
According to Faraday’s law of electrolysis
m = zq
le’l _ ZZ_l’l
Mcy ZCu
2013 325
“me, 315
mey =0.126 g.
(b)

It is the electric field that is set up which moves
with the velocity of light in that medium
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