DCAM classes

Dynamic Classes for Academic Mastery

3.MOTION IN A STRAIGHT LINE

Single Correct Answer Type

From the top of a tower two stones, whose masses are in the ratio 1: 2 are thrown one straight up with an
initial speed u and the second straight down with the same speed u. Then, neglecting air resistance

a) The heavier stone hits the ground with a higher speed

b) The lighter stone hits the ground with a higher speed

c) Both the stones will have the same speed when they hit the ground

d) The speed can’t be determined with the give data

A body is travelling in a straight line with a uniformly increasing speed. Which one of the plot represents
the change in distance (s) travelled with time (t)?

|

—

A body is thrown vertically upwards. If air resistance is to be taken into account, then the time during
which the body rises is

a) Equal to the time of fall b) Less than the time of fall

¢) Greater than the time of fall d) Twice the time of fall

A body of 5 kg is moving with a velocity of 20m/s. If a force of 100N is applied on it for 10s in the same
direction as its velocity, what will now be the velocity of the body

a) 200 m/s b) 220 m/s c) 240 m/s d) 260 m/s
A particle when thrown, moves such that it passes from same height at 2 and 10s, the height is
a) g b) 2g c) 59 d) 10g

Two trains one of 100 m and another of length 125m, are moving in mutually opposite directions along
parallel lines, meet each other, each with speed 10m/s.

If their acceleration are 0.3m/s?and 0.2m/s?respectively, then the time taken to pass each other will be
a)5s b)10s c) 15s d)20s

A ball is dropped downwards. After 1 second another ball is dropped downwards from the same point.
What is the distance between them after 3 seconds

a)25m b) 20 m c) 50m d)9.8m

A balloon rises from rest with a constant acceleration g/8. A stone is released from it when it has risen to
height h. The time taken by the stone to reach the ground is

,h ’h ,2h @
_ b — — d) |[=
a) 4 7 )2 7 c) 5 ) .
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A particle starts from rest at ¢ = 0 and undergoes an acceleration a in ms™ with time t in seconds which

is as shown

E

34

Which one of the following plot represents velocity V in ms™? versus time t in seconds

3
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The acceleration due to gravity on the planet A is 9 times the acceleration due to gravity on the planet B. A
man jumps to a height of 2m on the surface of A. What is the height of jump by the same person on the

planet B

2 2
a) 18 m b)6m ) 3m d)§m

A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at 2 m/s?.
He reaches the ground with a speed of 3 m/s. At what height, did he bail out

a) 293 m b)111m c)91m d)182m

Two spheres of same size, one of mas 2 kg and another of mass 4 kg, are dropped simultaneously from the
top of Qutub Minar (height = 72m). When they are 1 m above the ground, the two spheres have the same
a) Momentum b) Kinetic energy c) Potential energy d) Acceleration

A boy walks to his school at a distance of 6km with constant speed of 2.5 km/hour and walks back with a
constant speed of 4 km/hr. His average speed for round trip expressed in km/hour, is

a) 24/13 b) 40/13 c)3 d)1/2

A car moving with a velocity of 10 m/s can be stopped by the application of a constant force F in a

distance of 20 m. If the velocity of the car is 30 m/s. It can be stopped by this force in

20
a) ?m b) 20 m c) 60m d) 180 m

One car moving on a straight road covers one third of the distance with 20 km/hr and the rest with
60 km/hr. The average speed is

2
a) 40 km/hr b) 80 km/hr c) 46§ km/hr d) 36 km/hr

A body starts from rest, with uniform acceleration. If its velocity after n seconds is v,then its displacement
in the last two seconds is

v(in+1) _ _
2) 2v(n+1) N 0 v(n—1) a) 2v(n—1)

n n n
A packet is dropped from a balloon which is going upwards with the velocity 12 m/s, the velocity of the
packet after 2 seconds will be

a) —12m/s b)12m/s c) —=7.6m/s d)7.6m/s

v — t graph for a particle is as shown. The distance travelled in the first 4 s is
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t (sec)

a) 12m b) 16m c) 20m d) 24m

A body, thrown upwards with some velocity, reaches the maximum height of 20m. Another body with
double the mass thrown up, with double initial velocity will reach a maximum height of

a) 200m b)16m c) 80m d)40m

A body is falling freely under gravity. The distances covered by the body in first, second and third minute
of its motion are in the ratio

a)1:4:9 b)1:2:3 c)1:3:5 d)1:5:6
If a body starts from rest and travels 120 cm in the 6th second, then what is the acceleration
a) 0.20 m/s? b) 0.027 m/s? c) 0.218m/s? d) 0.03m/s?

A particle starts from rest. Its acceleration (a) versus time (t) is as shown in the figure. The maximum
speed of the particle will be

a

10 m/s?

t(s)

a) 110 m/s b) 55m/s c) 550 m/s d) 660 m/s
Two bodies of different masses are dropped from heights of 16 m and 25 m respectively. The ratio of the

time taken by them to reach the ground is
25 5 4 16
a) e b) 1 c) = d) >
The coordinates of a moving particle at any time t are given by x = at> and y = Bt3. The speed of the
particle at time t is given by
a) 3t /a2 + B2 b) 3t2\/a? + B2 c) t?\/a? + B2 d) a2 + B2
A ball is dropped on the floor from a height of 10 m. It rebounds to a height of 2.5m. If the ball is in contact
with the floor for 0.01 sec, the average acceleration during contact is
a) 2100 m/ sec? downwards b) 2100 m/ sec? upwards
c) 1400 m/ sec? d) 700m/sec?
The time taken by a block of wood (initially at rest)to slide down a smooth inclined plane 9.8 m long
(angle of inclination is 30°) is

30°

1
a) Esec b) 2sec c) 4sec d) 1sec

From the top of a tower, a particle is thrown vertically downwards with a velocity of 10 m /sec. The ratio
of the distances, covered by it in the 3rd and 2nd seconds of the motion is (Take g = 10 m/s?)

a)5:7 b)7:5 c)3:6 d)6:3

A particle moves for 20 s with velocity 3 ms~! and then moves with velocity 4 ms™~! for another 20 s and
finally moves with velocity 5 ms™? for next 20 s. What is the average velocity of the particle?

a) 3ms™?! b) 4 ms™?! ¢) 5ms™t d) Zero

An express train is moving with a velocity v;. Its driver finds another train is moving on the same track in
the same direction with velocity v,. To escape collision, driver applies a retardation a on the train. The
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minimum time of escaping collision will be

U~V b) ¢ v? — v2 c) None d) Both
- =

The initial velocity of a particle is u (at t = 0) and the acceleration f is given by at. Which of the following

a)jt=

relation is valid
t2
a) v=u+at? b)v=u+a? v=u+at dv=u

A particle travels 10m in first 5 sec and 10m in next 3 sec. Assuming constant acceleration what is the
distance travelled in next 2 sec

a) 83m b)9.3m c) 10.3m d) None of above

A bus begins to move with an acceleration of 1 ms™2. A man who is 48 m behind the bus starts running at
10 ms™? to catch the bus. The man will be able to catch the bus after

a)6s b)5s c)3s d)8s

The acceleration of a particle is increasing linearly with time t as bt.The particle starts from the origin
with an initial velocity v,. The distance travelled by the particle in time ¢t will be

1 1 1 1
a) v0t+§bt2 b) v0t+§bt3 c) v0t+gbt3 d) v0t+§bt2

A bullet fired into a fixed wooden block loses half of its velocity after penetration 40 cm. it comes to rest

after penetrating a further distance of

)22 b)40 )20 d)22
a 3 cm 3 cm c 3 cm S cm

A particle is moving on a straight line path with constant acceleration directed along the direction of
instantaneous velocity. Which of the following statements are false about the motion of particle?

a) Particle may reverse the direction of motion

b) Distance covered is not equal to magnitude of displacement

c) The magnitude of average velocity is less than average speed

d) All of the above

A body, thrown upwards with some velocity reaches the maximum height of 50 m. Another body with the
double the mass thrown up with double the initial velocity will reach a maximum height of

a) 100 m b) 200 m c) 300m d) 400 m

A body is thrown vertically up with a velocity u. It passes three points 4, B and C in its upward journey

with velocities %,%and% respectively. The ratio of the separations between points A and B between
BandC, ie,A—Bis
BC

a) 1 b) 2 9 10 d) 20

7 7
A train started from rest from a station and accelerated at 2 ms~?2 for 10 s. Then, it ran at constant speed
for 30 s and thereafter it decelerated at 4 ms™2 until it stopped at the next station. The distance between
two stations is
a) 650 m b) 700 m c) 750 m d) 800 m
A ball is dropped downwards. After 1 second another ball is dropped downwards from the same point.
What is the distance between them after 3 seconds
a)25m b) 20 m c) 50m d)9.8m
You drive a car at seed of 70 km/hr in a straight road for 8.4 km, and then the car runs out of petrol. You
walk for 30 min to reach a petrol pump at a distance of 2 km. The average velocity from the beginning of
your drive till you reach the petrol pump is
a) 16.8 km/hr b) 35 km/hr c) 64 km/hr d) 18.6 km/hr
An object is dropped from rest. Its v-t graph is
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a) i b) 0) i d)
4 / : {

A particle is thrown vertically upwards. If it velocity at half of the maximum height is 10 m/sec, then
maximum height attained by itis (Take g = 10 m/sec? )

a)8m b) 10 m c) 12m d)16m

Which graph represents the uniform acceleration

a)lu b)IK C)!Z OUI|L

What is the relation between displacement, time and acceleration in case of a body having uniform
acceleration

1
a)5=ut+zft2 b)S=@+f)t ¢) S =v?—2fs d) None of these

The acceleration ‘a’ in m/s? of a particle is given by a = 3t? + 2t + 2 where t is the time. If the particle
starts out with a velocity u = 2m/s at t = 0, then the velocity at the end of 2 seconds is

a)12m/s b) 18 m/s c) 27m/s d)36m/s

Two bodies are thrown simultaneously from a tower with same initial velocity v,: one vertically upwards,
the other vertically downwards. The distance between the two bodies after time t is

1 1
@2%t+§gﬂ b) 2v,t dvﬁ+§gﬂ d) vot
An aeroplane files 400 m north and 300 m south and then files 1200 m upwards then net displacement is
a) 1200 m b) 1300 m c) 1400 m d) 1500 m

The displacement of a particle undergoing rectilinear motion along the x-axis is given by x = (2t% +
21t% + 60t + 6). The acceleration of the particle when its velocity is zero is

a) 36ms 2 b) 9ms~? c) —9ms~? d) —18ms~?

Ariver is flowing from W to E with a speed of 5 m/min. A man can swim in still water with a velocity
10 m/min. In which direction should the man swim so as to take the shortest possible path to go to the
south

a) 30° with downstream

b) 60° with downstream

¢) 120° with downstream

d) South

The numerical ratio of displacement to the distance covered is always

a) Less than one b) Equal to one

c) Equal to or less than one d) Equal to or greater than one

From the top of tower, a stone is thrown up. It reaches the ground in ¢; second. A second stone thrown
down with the same speed reaches the ground in t, second. A third stone released from rest reaches the

ground in t3 second. Then

(ty +t3) 1 1 1
ﬂ@z—%ri b) t; = /11, V=T L d)t2 = t2 — 2

One car moving on a straight road covers one third of the distance with 20 km/hr and the rest with
60 km/hr. The average speed is
2
a) 40 km/hr b) 80 km/hr c) 46§ km/hr d) 36 km/hr
A particle starts from rest, acceleration at 2 m/s? for 10 s and then goes with constant speed for 30 s and

then decelerates at 4 m/s? till it stops. What is the distance travelled by it
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a) 750 m b) 800 m c) 700m d) 850 m
Acceleration of a particle changes when
a) Direction of velocity changes b) Magnitude of velocity changes
c) Both of above d) Speed changes
A cat moves from X to Y with a uniform speed v, and returns to X with a uniform speed v,. The average
speed for this ground trip is
2v41y Valy v +vy
Vet ) Veuva Vet V5
A boat takes two hours to travel 8 km and back in still water. If the velocity of water 4 kmh™?, the time
taken for going ups tream 8km and coming back is
a) 2h b) 2 h 40 min
¢) 1h 20 min d) Cannot be estimated with the information given
A person travels along a straight road for the first half time with a velocity v; and the next half time with a
velocity v,
The mean velocity V of the man is

2 1 1 vy + v, ’vl
a)V_v1+v2 b)V— 2 C)V—ﬁvlvz d)V— U_z

A particle is projected with velocity vy along x — axis.The deceleration on the particle is proportional to

the square of the distance from the origin i.e,, a = —ax?.The distance at which the particle stops is

’3'70 3v, 3 ’3173 3p2 3
-— b) [— — d) (=2
a) 2a )<2a> ‘) 2a )<2a>

Two balls are dropped to the ground from different heights. One ball is dropped 2 s after the other but
they both strike the ground at the same time. If the first ball takes 5 s to reach the ground, then the
difference in initial heights is (g = 10 ms™2)

a) 20m b) 80 m c) 170 m d) 40 m

A body starts from origin and moves along x-axis such that at any instant velocity is v, = 4t3 — 2t where t
is in second and v; in ms~1. The acceleration of the particle when it is 2m from the origin is

a) 28ms™2 b) 22ms™2 c) 12ms™2 d) 10ms—2

A truck and a car are moving with equal velocity. On applying the brakes both will stop after certain
distance, then

a) Truck will cover less distance before rest b) Car will cover less distance before rest

c) Both will cover equal distance d) None

A body freely falling from the rest has a velocity 'v' after it falls through a height ‘h’".

The distance it has to fall down for its velocity to become double, is

a) 2h b) 4h c) 6h d) 8h

Two trains travelling on the same track are approaching each other with equal speeds of 40m/s. The
drivers of the trains begin to decelerate simultaneously when they are just 2.0km apart. Assuming the
decelerations to be uniform and equal, the value of the deceleration to barely avoid collision should be

a) 11.8m/s? b) 11.0 m/s? c) 2.1 m/s? d) 0.8 m/s?
The numerical ratio of displacement to the distance covered is always

a) Less than one b) Equal to one

c) Equal to or less than one d) Equal to or greater than one

A student is standing at a distance of 50 m from the bus. As soon as the bus begins its motion with an
acceleration of 1 ms™~2, the students starts running towards the bus with a uniform velocity u. Assuming
the motion to be along a straight road, the minimum value of u, so that the student is able to catch the bus
is

a) 8ms™?! b) 5ms™?! c) 12ms™?! d) 10 ms™?!

A cat moves from X to Y with a uniform speed v, and returns to X with a uniform speed v,. The average
speed for this ground trip is
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2041y, Valy Uy tvg
a)_vd+vu b) Jvuva C)vd+vu 9 2
The graph of displacement v/s time is
t
S
t b d
Its corresponding velocity-time graph will be
a) 4 b) 4 ) 4 d) ¢
t— t— t—> t—>

Figures (i) and (ii) below show the displacement-time graphs of two particles moving along the x-axis. We
can say that

X X

| |

it it (i)
a) Both the particles are having a uniformly accelerated motion
b) Both the particles are having a uniformly retarded motion
c) Particle (i) is having a uniformly accelerated motion while particle (ii) is having a uniformly retarded
motion
d) Particle (i) is having a uniformly retarded motion while particle (ii) is having a uniformly accelerated
motion
Consider the acceleration, velocity and displacement of a tennis ball as it falls to the ground and bounces
back. Directions of which of these changes in the process
a) Velocity only b) Displacement and velocity
¢) Acceleration, velocity and displacement d) Displacement and acceleration
Alift in which a man is standing, is moving upward with a speed of 10ms™?. The man drops a coin from a
height of 4.9m and if g = 9.8 ms™2, then the coin reaches the floor of the lift after a time
a) V2s b)1s c)zis d)\/%s
Two balls are dropped to the ground from different heights. One ball is dropped 2s after the other but they
both strike the ground at the same time. If the first ball takes 5s to reach the ground, then the difference in
initial heights is (g = 10 ms™2)
a) 20m b) 80m c) 170m d) 40m
The displacement of a particle starting from rest (at t = 0) is given by s = 6t? — t3. The time in seconds at
which the particle will attain zero velocity again, is
a) 2 b) 4 c) 6 d)8
A body falls from rest in the gravitational field of the earth. The distance travelled in the fifth second of its
motion is (g = 10 m/s?)
a) 25m b) 45m c) 90m d) 125m
A body is moving with uniform acceleration covers 200 m in the first 2 s and 220 m in the next 4 s. find
the velocity in ms™? after 7 s.
a) 10 b) 15 c) 20 d) 30
A ball is dropped on the floor from a height of 10m. It rebounds to a height of 2.5m. If the ball is in contact
with the floor for 0.01 s, the average acceleration during contact is nearly [Take g = 10ms~2]
a) 5002 ms~2upwards b) 1800 ms~2downwards
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¢) 15005 ms~2upwards d) 1500v/2 ms~2downwards

A ball is thrown vertically upwards with an initial velocity 1.4 ms™! returns in 2 s. The total displacement
of the ball will be

a) 224 m b) Zero c) 33.6 d) 44.8 m

A particle starts from rest at t = 0 and moves in a straight line with an acceleration as shown below. The
velocity of the particle at t = 3s is

\;+4

=1

8

= .

k) 1 2 34— Time(s)

S

2 4
a)2ms?! b) 4 ms?! c) 6ms?! d)8ms™?

A bus begins to move with an acceleration of 1ms~2. A man who is 48m behind the bus starts running at
10 ms~! to catch the bus. The man will be able to catch the bus after

a) 6s b) 5s c) 3s d) 8s

A truck and a car are moving with equal velocity. On applying the brakes both will stop after certain
distance, then

a) Truck will cover less distance before rest b) Car will cover less distance before rest
¢) Both will cover equal distance d) None

Velocity of a body on reaching the point from which it was projected upwards, is

Av=0 b)v =2u c) v=0>5u dv=u

A train is moving slowly on a straight track with a constant speed of 2 ms™1. A passenger in that train
starts walking at a steady aped of a 2 ms ™! to the back of the train in the opposite direction of the motion
of the train. So to an observer standing on the platform directly in front of that passenger. The velocity of
the passenger appears to be

a) 4ms1! b)2ms?!

c) 2ms™~1in the opposite direction of the train d) Zero

A body starting from rest moves with constant acceleration. The ratio of distance covered by the body
during the 5th sec to that covered in 5 sec is

a) 9/15 b) 3/5 c) 25/9 d)1/25

An object start sliding on a frictionless inclined plane and from same height another object start falling
freely

a) Both will reach with same speed b) Both will reach with the same acceleration

c) Both will reach in same time d) None of above

A car moving with speed of 40 km/h can be stopped by applying brakes after atleast 2 m. If the same car is
moving with a speed of 80 km/h, what is the minimum stopping distance

a)8m b)2m c)4m d)6m

The position x of a particle varies with time t as x = at? — bt3. The acceleration of the particle will be zero
at time t equal to

a 2a a
a) 5 b) 3 c) 3 d) Zero
A particle moves along a straight line 0X. At a time ¢t (in seconds) the distance x (in metres) of the particle
from O is given by x = 40 + 12t — t3
How long would the particle travel before coming to rest
a)24m b) 40 m c) 56m d)16m
A stone dropped from a balloon which is at a height h, reaches the ground after ¢t second. From the same

balloon, if two stones are thrown, one upwards and the other downwards, with the same velocity « and
they reach the ground after t;and t, second respectively, then

t 4t
At=t —t, b)t=122 At =./tit, d)t = /tf_tg

The acceleration of a particle increases linearly with time t as 6t. If the initial velocity of the particle is zero

Page|8




89.

90.

91.

92.

93.

94.

95.

and the particle starts from the origin, then the distance travelled by the particle in time t will be

a)t b) t2 o) t3 d) t*

The graph between the displacement x and t for a particle moving in a straight line is shown in figure.
During the interval 04, AB, BC and CD, the acceleration of the particle is

-

g

o]

Timef —s

0OA, AB,BC,CD
aj+ 0 + +
b)- 0 + 0
ag+ 0 - +
d- 0 - 0
The distance travelled by a particle is proportional to the square of time, then the particle travels with
a) Uniform acceleration b) Uniform velocity
c) Increasing acceleration d) Decreasing velocity

Two balls A and B of same masses are thrown from the top of the building. 4, thrown upward with velocity
V and B, thrown downward with velocity V, then

a) Velocity of A is more than B at the ground b) Velocity of B is more than A at the ground

c) Both A & B strike the ground with same velocity d) None of these

A man drops a ball downside from the roof of a tower of height 400 m. At the same time another ball is
thrown upside with a velocity 50 m/s. From the surface of the tower, then they will meet at which height
from the surface of the tower

a) 100 m b) 320 m c) 80m d) 240 m
If the velocity of particle is given by v = (180 — 16x)%/2 m/s, then its acceleration will be
a) Zero b) 8 m/s? c) -8 m/s? d)4m/s?

The displacement-time graphs of two moving particles make angles of 30° and 45° with the x —axis. The
ratio of their velocities is

A

5
g
8
=| 459
z
300 _
o Time
a)1: 3 b)1:2 c1l:1 d)V/3:2

The given graph shows the variation of velocity with displacement. Which one of the graph given below
correctly represents the variation of acceleration with displacement?

VA
Vo

X0
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ap ap
a) X b)
X
a) ah
c) X d) X
\

96. A balloon starts rising from the ground with an acceleration of 1.25 m/s? after 8s, a stone is released from

the balloon. The stone will (g — 10 m/s?)
a) Reach the ground in 4 second b) Begin to move down after being released
c) Have a displacement of 50 m d) Cover a distance of 40 m in reaching the ground

97. Inarace for 100m dash, the first and the second runners have a gap of one metre at the mid way stage.
Assuming the first runner goes steady, by what percentage should the second runner increases his speed
just to win the race.

a) 2% b) 4% c) More than 4% d) Less than 4%

98. The driver of a car moving with a speed of 10ms™~! sees a red light ahead, applies breaks and stops after
covering 10m distance. If the same car were moving with a speed of 20 ms™2, the same driver would have
stopped the car after covering 30 m distance. Within what distance the car can be stopped if travelling
with a velocity of 15ms~1? Assume the same reaction time and the same deceleration in each case.

a) 18.75m b) 20.75m c) 22.75m d) 25m
99. A particle has an initial velocity 31 + 4j and an acceleration of 0.41 + 0.3j. Its speed after 10 s is
a) 10 unit b) 7 unit ) 7v2unit d) 8.5 unit

100. A particle moving in a straight line covers half the distance with speed of 3 m/s. The other half of the
distance is covered in two equal time intervals with speed of 4.5 m/s and 7.5 m/s respectively. The
average speed of the particle during the motion is
a) 4.0m/s b) 5.0 m/s c) 5.5m/s d) 4.8m/s

101. A body is travelling in a straight line with a uniformly increasing speed. Which one of the plot represents
the changes in distance (s) travelled with time (t)

A I
) b) ) d)

—
—
—

— 1 — 1 — 1 e

102. A stone is shot straight upward with a speed of 20 m/sec from a tower 200 m high. The speed with which
it strikes the ground is approximately

a) 60 m/sec b) 65 m/sec c) 70 m/sec d) 75 m/sec
103. A stone dropped from of the tower touches the ground in 4 sec. The height of the tower is aboout
a)80m b) 40 m c) 20m d) 160 m

104. A wheel of radius 1 m rolls forward half a revolution on a horizontal ground. The magnitude of the
displacement of the point of wheel initially in contact with the ground is
a) 2w
b) V2r
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c) Jn2+4

dyn

Two stones of equal masses are dropped from a rooftop of height h one after another. Their separation
distance against time will

a) Remain the same b) Increase c) Decrease d) Be zero

If the velocity of a particle is (10 + 2t2)m/s, then the average acceleration of the particle between 2s and
S5sis

a) 2m/s? b) 4m/s? c) 12m/s? d) 14m/s?

A train of 150 m length is going towards north direction at a speed of 10m/sec. A parrot flies at the speed
of 5 m/sec towards south direction parallel to the railway track. The time taken by the parrot to cross the
train is

a) 12 sec b) 8 sec c) 15 sec d) 10 sec

The engine of motorcycle can produce a maximum acceleration 5 m/s2. Its brakes can produce a
maximum retardation 10 m/s?. What is the minimum time in which it can over a distance of 1.5 km

a) 30 sec b) 15 sec c) 10 sec d) 5 sec
A stone dropped from of the tower touches the ground in 4 sec. The height of the tower is aboout
a)80m b) 40 m c) 20m d) 160 m

A police jeep is chasing with velocity of 45 km/h a thief in another jeep moving with velocity 153 km/h.
Police fires a bullet with muzzle velocity of 180 m/s. The velocity with which it will strike the car of the
thief is

a) 150 m/s b) 27 m/s c) 450 m/s d) 250 m/s

A body having uniform acceleration of 10ms~2 has a velocity of 100ms~?. In what time, the velocity will be
doubled?

a)8s b)10s c) 12s d)14s

A bullet is fired with a speed of 1000 m/sec in order to hit a target 100 m away. If g = 10 m/s?, the gun
should be aimed

a) Directly towards the target b) 5 cm above the target

c) 10 cm above the target d) 15 cm above the target

A particle is moving with uniform acceleration along a straight line. The average velocity of the particle
from P to Q is 8ms~! and that from Q to S is 12ms~1. If QS — PQ, then the average velocity from P to S is

0
PQS
a) 9.6ms™! b) 12.87 ms™! c) 64 ms™! d)327 ms~?!
The displacement of a body is given by 2s = gt?, where g is a constant. The velocity of the body at any time
tis
gt gt? gt3
a) gt b) =— c) > d)e—
) g E )& kS

A body begins to walk eastward along a street in front of his house and the graph of his position from
home is shown in the following figure. His average speed for the whole time interval is equal to

f
8 40:
g 207
2 L1 L1
g 0 5 10 WO
=]
2 20
Z Time (min) —
=9
. . 8 . :
a) 8m/min b) 6 m/min c) 3 m/min d) 2m/min

Which of the following options is correct for the object having a straight line motion represented by the
following graph
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A

0

W

5 —

The object moves with constantly increasing velocity from O to A and then it moves with constant
velocity
b) Velocity of the object increases uniformly
c) Average velocity is zero
d) The graph shown is impossible
117. A ball which is at rest is dropped from a height h metre. As it bounces off the floor its speed is 80% of what
it was just before touching the ground. The ball then rise to nearly a height
a) 0.94 h b) 0.80 h c) 0.75 h d) 0.64 h
118. A point starts moving in a straight line with a certain acceleration. At a time ¢ after beginning of motion the
acceleration suddenly becomes retardation of the same value. The time in which the point returns to the
initial point is
a) V2t b) (2 +V2)t
9 t d) Cannot be predicted unless acceleration is given
V2
119. An elevator car, whose floor to ceiling distance is equal to 2.7m, starts ascending with constant
acceleration of 1.2ms 2. 2 sec after the start, a bolt begins falling from the ceiling of the car. The free fall
time of the bolt is

a) V0.54s b)V6 s €) 0.7s d)1s

120. A man walks on a straight road from his home to a market 2.5 km away with a speed of 5 km/h. Finding
the market closed, he instantly turns and walks back home with a speed of 7.5 km/h. The average speed of
the man over the interval of time 0 to 40 min. Is equal to

25 30 45
a) 5km/h b)T km/h c) - km/h d)? km/h

121. A bullet moving with a velocity of 200 cm/s penetrates a wooden block and comes to rest after traversing
4cm inside it. What velocity is needed for travelling distance of 9¢m in same block
a) 100 cm/s b) 136.2cm/s c) 300cm/s d) 250 cm/s

122. The velocity of a particle is v = vy + gt + ft2. Ifits position is x = 0 at t = 0, then its displacement after
unit time (¢t = 1)is
a) vy = 2g + 3f b)vy+g/2 +f/3 Qvo+g+f d)vyg+g/2+f

123. A car accelerates from rest at a constant rate a for some time, after which it decelerates at a constant rate
B and comes to rest. If the total time elapsed is t, then the maximum velocity acquired by the car is

2 2 2
2 <at+ﬁ >t b) <a B >t 0 (a+ Bt Q) aft
ap ap af a+p

124. The x and y coordinates of a particles at any time t are given by x = 7t + 4t and y = 5t, where x and y

are in metre and t in second. The acceleration of particle at t = 5sis
a) Zero b) 8ms™2 c) 20 ms™2 d) 40 ms—2
125. A car moves from X to Y with a uniform speed v, and returns to Y with a uniform speed v,. The average
speed for this round trip is
2vqvy VaWy vy, + vy
a) va vy b) Jvuvq Y or+ v, d)——

126. An automobile in travelling at 50 kmh ™!, can be stopped at a distance of 40 m by applying brakes. If the
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127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

same automobile is travelling at 90 kmh™?, all other conditions remaining same and assuming no
skidding, the minimum stopping distance in metre is

a) 72 b) 92.5 c) 102.6 d) 129.6

A particle starts its motion from rest under the action of a constant force. If the distance covered in first
10 seconds is S; and that covered in the first 20 seconds is S,, then

a) S, =25, b) S; =35, c) S, =45 d) S, =5

An object moving with a speed of 6.25 m/s, is decelerated at a rate given by % = 2.5 Vv where v is the

instantaneous speed. The time taken by the object, to come to rest would be

a) 1s b) 2s c) 4s d) 8s

A body A moves with a uniform acceleration a and zero initial velocity. Another body B, starts from the
same point moves in the same direction with a constant velocity v. The two bodies meet after a time t. The

value of t is

2v 14 v v
a) — b)7 )52 d) %a
Two spheres of same size, one of mas 2 kg and another of mass 4 kg, are dropped simultaneously from the
top of Qutub Minar (height = 72m). When they are 1 m above the ground, the two spheres have the same
a) Momentum b) Kinetic energy c) Potential energy d) Acceleration
A body of mass 10 kg is moving with a constant velocity of 10 ms~!. When a constant force acts for 4 s on
it, it moves with velocity 2 ms~?! in the opposite direction. The acceleration produced in it is

a) 3 ms™2 b) —3 ms~? c) 0.3ms™2 d) —0.3 ms~?

The velocity of a body depends on time according to the equation v = 20 + 0.1t%. The body is undergoing
a) Uniform acceleration b) Uniform retardation

¢) Non-uniform acceleration d) Zero acceleration

Two balls of same size but the density of one is greater than that of the other are dropped from the same
height, then which ball will reach the earth first (air resistance is negligible)

a) Heavy ball b) Light ball

¢) Both simultaneously d) Will depend upon the density of the balls

A body thrown vertically upwards with an initial velocity u reaches maximum height in 6 seconds. The
ratio of the distances travelled by the body in the first second and the seventh second is

a)l:1 b)11:1 c)1:2 d1:11

The motion of a particle is described by the equation x = a + bt?> wherea = 15cmand b = 3 cm/s?.Its
instantaneous velocity at time 3 sec will be

a) 36 cm/sec b) 18 cm/sec c) 16 cm/sec d) 32 cm/sec

A man throws a ball vertically upward and it rises through 20 m and returns to his hands. What was the
initial velocity (u) of the ball and for how much time (T) it remained in the air [g = 10m/s?]
a)u=10m/s,T = 2s b)u =10m/s,T = 4s c) u=20m/sT =2s d)u = 20m/s,T = 4s

A stone dropped from a building of height h and it reaches after t seconds on earth. From the same
building if two stones are thrown (one upwards and other downwards) with the same velocity u and they
reach the earth surface after t; and t, seconds respectively, then

t,+t
At=t; —t, b)1:=122 Q) t=.t:t, d) t = t2¢2

The relation 3t = v/3x + 6 describes the displacement of a particle in one direction where x is in metres
and t in sec. The displacement, when velocity is zero, is

a) 24 metres b) 12 metres c) 5metres d) Zero

A body of mass m moving along a straight line covers half the distance with a speed of 2ms~1. The
remaining half of distance is covered in two equal time intervals with a speed of 3 ms~'and 5 ms™
respectively. The average speed of the particle for the entire journey is

1

a) —ms~! b) gms‘1 ¢) =ms~! d) Ems‘1
8 3 3 3

The velocity-time graph of a particle in linear motion is shown. Both v and ¢t are in SI units. What is the
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displacement of the particle from the origin after 8 s?

-

v 5 7 8
l 01 32 t——
2
a) 6m b) 8m c) 16m d) 18m

141. The distance travelled by an object along a straight line in time t is given by s = 3 — 4t + 5t2, the initial
velocity of the object is
a) 3 unit b) -3 unit ) 4 unit d) -4 unit

142. The displacement-time graph of moving particle is shown below

5

Displacement

Time t
The instantaneous velocity of the particle is negative at the point
a)D b) F c)C d) E
143. Spotting a police car, you brake a parsche from a speed of 100kmh™! to a speed of 80.0 kmh™! during a
displacement of 88.0m, at a constant acceleration. What is the acceleration?
a) —2.5ms~? b) 1.58 ms™2 c) —1.58ms 2 d) 2.5 ms™2
144. An aircraft is flying at a height of 34000m above the ground. If the angle subtended at a ground
observation point by the aircraft positions 10s apart is 30°, then the speed of the aircraft is
a) 19.63ms~1! b) 1963 ms~1! c) 108 ms~1! d) 196.3 ms™1!
145. A particle is projected up with an initial velocity of 80 ft/sec. The ball will be at a height of 96 ft from the
ground after
a) 2.0 and 3.0 sec b) Only at 3.0 sec c) Only at 2.0 sec d) After 1 and 2 sec
146. A ball A is thrown up vertically with speed u and at the same instant another ball B is released from a
height h. At time t, the speed of A relative to B is
a)u b) 2u ) u-—gt d) /(w? - gt)
147. A body is moving in a straight line a shown in velocity-time graph. The displacement and distance
travelled by in 8s are respectively

4
2 —
Velocity
(ms'1) 2 4 8
2 —
t (sec)
4 —
a)12m,20m b) 20m, 12 m c) 12m,12m d) 20 m, 20 m
148. The velocity-time and acceleration-time graphs of a particle are given as
! 1
2 >
g g
k3 2
2
< Time —— Time ——
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149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

Its position-time graph may be given as

g g g g

a) £ b) £ c) £ d) £

3 3 3 8

~ ~ L ~
Time —— Time —— Time ——

Time ——
A stone thrown upward with a speed u from the top of the tower reaches the ground with a velocity 3u.
The height of the tower is

a) 3u®/g b) 4u®/g c) 6u*/g d) 9u?/g
A particle is projected with velocity v, along x — axis.The deceleration on the particle is proportional to
the square of the distance from the origin i.e,, a = —ax?.The distance at which the particle stops is

’3'70 3v, 3 ’317% 3p2 3
iy p) [ 220 -0 d) [ =2=2°
a) 2a )<2a> ) 2a )<2a>

A ball is thrown vertically upwards with a velocity of 25 ms™! from the top of a tower of height 30 m. How
long will it travel before it hits ground?

a)6s b)5s c)4s d)12s

The motion of a particle along a straight line is described by equation :

x=8+12t — t3

Where x is in metre and t in second. The retardation of the particle when its velocity becomes zero, is

a) 24ms—2 b) Zero c) 6ms™2 d) 12ms~2

A particle starting from rest falls from a certain height. Assuming that the value of acceleration due to
gravity remains the same throughout motion, its displacement in three successive half second intervals are
S1,S8,, Ss.

Then,

a) §1:5,:55:1:5:9 b) §1:5,:855:1:2: 3 €) $1:855:83:1:1:1 d) §1:55:55:1:3:5

Two bodies are thrown simultaneously from a tower with same initial velocity v,: one vertically upwards,
the other vertically downwards. The distance between the two bodies after time t is

1 1
a) 2vyt + Egt2 b) 2v,t c) vyt + Egt2 d) vot

An aeroplane files 400 m north and 300 m south and then files 1200 m upwards then net displacement is
a) 1200 m b) 1300 m c) 1400 m d) 1500 m

A particle moving in a straight line with uniform acceleration is observed to be a distance a from a fixed
point initially. It is at distances b, ¢, d from the same point after n, 2n, 3n second. The acceleration of the

particle is

)c—2b+a c+b+a c+2b+a c—b+a

a— —
n2

b) 9n? 2 4n? 9
The three initial and final position of a man on the x —axis are given as
(i) (—8m,7m) (ii) (7m,—3m) and (iii) (—7m, 3m)
Which pair gives the negative displacement
a) (i) b) (ii) c) (iii) d) (i) and (iii)
A ball is dropped vertically from a height d above the ground. It hits the ground and bounces up vertically
to a height d /2. Neglecting subsequent motion and air resistance, its velocity v varies with the height
h above the ground as

n2

v
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159.

160.

161.

162.

163.

164.

165.

166.

167.

d) v

Y

The displacement of a particle is given by y = a + bt + ct? — dt*. The initial velocity and acceleration are
respectively

a) b,—4d b) —b, 2¢c c) b,2c d) 2¢c,—4d

Four marbles are dropped from the top of a tower one after the other with an interval of one second. The
first one reaches the ground 4 seconds. When the first one reaches the ground the distances between the
first and second, the second and third and the third and forth will be respectively

a) 35,25and 15m b) 30,20 and 10 m c) 20,10 and 5m d) 40,30 and 20 m

A body starts from rest. What is the ratio of the distance travelled by the body during the 4th and 3rd
second

7 5 7 3

a) = b) = c) = d) =

)z )3 ) 3 )=
A boat crosses a river from port A to port B, which are just on the opposite side. The speed of the water is
Vi and that of boat is Vj relative to still water. Assume Vz = 2V}, What is the time taken by the boat, if It

has to cross the river directly on the AB line

2D 3D D DV2
a) b) Vs c) d) V2
VeV3 2V, Vsv2 Vg
Two cars A and B are travelling in the same direction with velocities v; and v,(v; > v,). When the car A
is at a distance d behind the car B, the driver of the car A applies the brake producing uniform retardation,

a. There will be no collision when

v— v v — p? v, —1,)? v? — 2
a)d < (Z57) b)d > == Qd>£i2fl Dd <=5

A bird flies for 4 s with a velocity of |t — 2|m/s in a straight line, where t is time in seconds. It covers a
distance of

a)2m b)4m c)6m d)8m

If a body loses half of its velocity on penetrating 3 cm in a wooden block, then how much will it penetrate
more before coming to rest?

a)lcm b) 2 cm c) 3cm d) 4 cm

A body, thrown upwards with some velocity, reaches the maximum height of 20m. Another body with
double the mass thrown up, with double initial velocity will reach a maximum height of

a) 200m b)16m c) 80m d)40m

A bullet comes out of the barrel of gun of length 2m with a speed 80 ms™1. The average acceleration of the
bullet is

a) 1.6 ms™?2 b) 160 ms™2 c) 1600 ms™2 d) 16 ms™2
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168.

169.

170.

171.

172.

173.

174.

175.

176.

The position of a particle moving along x-axis at certain times is given below:
t(s) 0 1 2 3
x(m) -2 0 6 16

Which of the following describes the motion correctly

a) Uniform accelerated

b) Uniform decelerated

¢) Non-uniform accelerated

d) There is not enough data for generalization

Which of the following options is correct for the object having a straight line motion represented by the

following graph?

A
D
T C
t B
A
0

S—

The object moves with constantly increasing velocity from O to A and then it moves with constant

velocity.
b) Velocity of the object increases uniformly
c) Average velocity is zero
d) The graph shown is impossible
A body dropped from top of a tower fall through 60 m during the last two second of its fall. The height of
tower is (g = 10 ms™2)
a) 95 m b) 60 m c) 80 m d) 90 m
A stone is allowed to fall from the top of a tower 100m high and at the same time another stone is
projected vertically upwards from the ground with a velocity of 254ms~1. The two stones will meet after
a)4s b) 0.4s c) 0.04s d)40s
Speed of two identical cars u and 4u at a specific instant. The ratio of the respective distances in which the
two cars are stopped from that instant is
a)1:1 b)1:4 c) 1:8 d) 1:16
Which of the following speed-time graphs exist in the nature?

NaWa Naaas
Y |

d) All of the above

-t

—

"

c)?/\

The motion of a particle along a straight line is described by equation :

x =8+12t —¢3

Where x is in metre and t in second. The retardation of the particle when its velocity becomes zero, is

a) 24ms—2 b) Zero c) 6ms~2 d) 12ms~?

If a train travelling at 72 kmph is to be brought to rest in a distance of 200 metres, then its retardation
should be

a) 20 ms™2 b) 10 ms~? c) 2ms—? d) 1ms™2

From a high tower at time t = 0, one stone is dropped from rest and simultaneously another stone is
projected vertically up with an initial velocity. The graph of the distance S between the two stones, before
either his the ground, plotted against time t will be as

i"
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177.

178.

A
A A
S S N S
a) T b) T ) T d) T
ol » ! —Ot—>t 0| t » 5 »
> - t —

Rain drops fall vertically at a speed of 20ms~1. At what angle do they fall on the wind screen of a car
moving with a velocity of 15ms™?1, if the wind screen velocity inclined at an angle of 23° to the vertical?

(cot‘1 F] ~ 36°>
3
a) 60° b) 30° c) 45° d) 90°
Two trains travelling on the same track are approaching each other with equal speeds of 40ms~!. The
drivers of the trains begin to decelerate simultaneously when they are just 2 km apart. If the decelerations

are both uniform and equal, then the value of deceleration to barely avoid collision should be
a) 0.8ms~?2 b) 2.1 ms~?2 c) 11.0 ms™2 d) 13.2 ms™2

179. A ball of mass m,and another ball of mass m, are dropped from equal height. If time taken by the balls are

t; and t, respectively, then

t
a) t1:_2

t

b) t1=t2 4

C) tl = 4t2

180. A particle moves along a straight line OX. At a time t (in seconds) the distance x (in metres) of the particle

181.

182.

183.

from O is given by x = 40 + 12t — t3

How long would the particle travel before coming to rest

a)24m b) 40 m c) 56m

Which of the following velocity-time graphs represent uniform motion

d)16m

v h

b)

t
The distance-time graphs of a particle at time ¢t makes angle 45° with the time axis. After two seconds, it
makes an angle 60° with the time axis. What is the average acceleration of the particle?

a) 1/2 b) V3/2 ) V3-1)/2 d) W3+ 1)/2

A scooterist sees a bus 1 km ahead of him moving with a velocity of 10 ms~. With what speed the
scooterist should move so as to overtake the bus in 100 s?

a) 10 ms™?! b) 15 ms™?! c) 20 ms™! d) 17 ms™!

184. A particle has initial velocity (21 + 3f) and acceleration (0.3 + 0.2j). The magnitude of velocity after 10
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185.

186.

187.

188.

189.

190.

191.

192.

seconds will be

a) 9+/2 units b) 5v2 units c) 5 units d) 9 units

A rocket is fired upwards. Its engine explodes fully is 12s. The height reached by the rocket as calculated
from its velocity-time graph is

1200
s
|
g BENEERERE
12 t(in sec) 132
a) 1200 x 60m b) 1200 x 132m ) =~ m d) 1200 x 122m

Figure given shows the distance -time graph of the motion of a car. It follows from the graph that the car is

I

X

x=127

—
a) Atrest b) In uniform motion
¢) In non-uniform acceleration d) Uniformly accelerated
An object start sliding on a frictionless inclined plane and from same height another object start falling
freely
a) Both will reach with same speed b) Both will reach with the same acceleration
¢) Both will reach in same time d) None of above

Three persons P, Q and R of same mass travel with same speed u such that each one faces the other
always. After how much time will they meet each other?

0
u u
P R
u
a) d/usec b) 2d/3u sec c) 2d//(3)u sec d) d//3u sec

A body is released from the top of a tower of height h. It takes t sec to reach the ground. Where will be the
ball after time t/2 sec

a) At h/2 from the ground

b) At h/4 from the ground

c) Depends upon mass and volume of the body

d) At 3h /4 from the ground

You drive a car at seed of 70 km/hr in a straight road for 8.4 km, and then the car runs out of petrol. You
walk for 30 min to reach a petrol pump at a distance of 2 km. The average velocity from the beginning of
your drive till you reach the petrol pump is

a) 16.8 km/hr b) 35 km/hr c) 64 km/hr d) 18.6 km/hr

A ball P is dropped vertically and another ball Q is thrown horizontally with the same velocities from the
same height and at the same time. If air resistance is neglected, then

a) Ball P reaches the ground first

b) Ball Q reaches the ground first

c) Both reach the ground at the same time

d) The respective masses of the two balls will decide the time

A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at 2 m/s2.
He reaches the ground with a speed of 3 m/s. At what height, did he bail out
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193.

194.

195.

196.

197.

198.

199.

200.

201.

202.

203.

204.

205.

206.

207.

a) 293 m b)111m c)91m d)182m
A particle moves along a straight line 0X. At a time t (in second) the distance x (in metre) of the particle
from O is given by x = 40 + 12t — t3. How long would the particle travel before coming to rest?

a) 24 m b) 40 m c) 56 m d) 16 m

A man goes 10 m towards North, then 20 m towards east then displacement is

a) 22.5m b) 25m c) 25.5m d) 30m
Velocity-time curve for a body projected vertically upwards is

a) Parabola b) Ellipse c) Hyperbola d) Straight line

The displacement of the body along x — axis depends on time as vx = t + 1. Then the velocity of body
a) Increases with time b) Decreases with time  ¢) Independent of time  d) None of these
A body is thrown vertically up with a velocity u. It passes three points 4, B and C in its upward journey
with velocities %E and % respectively. The ratio of the separations between points A and B and between B
and C i.e.,ﬁis
BC

a) 1 b) 2 9 10 d) 20

7 7
A particle moving in a straight line and passes through a point O with a velocity of 6ms~1.The particle
moves with a constant retardation of 2ms~2 for 4 s and there after moves with a constant velocity. How
long after leaving O does the particle return to O
a) 3s b) 8s c)6m d)8m
A particle moves in a straight line with a constant acceleration. It changes its velocity from 10 ms~1to
20 ms~! while passing through a distance 135 m in t second. The value of t is
a) 12 b) 9 c) 10 d) 1.8
A car starts from rest and accelerates uniformly to a speed of 180 kmh~! in 10 seconds. The distance
covered by the car in this time interval is
a) 500 m b) 250 m c) 100 m d) 200 m
A ball is thrown vertically upwards from the surface of earth with a speed of 18kmh™1.If g = 10ms~2, then
the maximum height attained by the ball is

a) 1.25m b)3m c) 10 m d) 180 m
A stone falls freely from rest from a height h and it travels a distance % in the last second. The value of h is
a) 145m b) 100 m c) 122.5m d) 200 m

Look at the graphs (a) to (d) carefully and indicate which of these possibly represents one dimensional
motion of a particle

v v Speed v
a) @ ‘ b) { 0) QS|7AI d) %t
t

Two trains are moving with equal speed in opposite directions along two parallel railway tracks. If the
wind is blowing with speed u along the track so that the relative velocities of the trains with respect to the
wind are in the ratio 1: 2, then the speed of each train must be

a) 3u b) 2u c) 5u d) 4u

The velocity-time relation of an electron starting from rest is given by v = kt where k = 2ms™!. The
distance traversed in first 3 s is

a) 9m b) 16 m c) 27 m d) 36 m

The displacement- time graph for two particles A and B are straight lines inclined at angles of 30° and 60°
with the time axis. The ratio of velocities of V4: Vp is

a) 1:2 b) 1:4/3 c) V3:1 d)1:3

A man throws balls with the same speed vertically upwards one after the other at an interval of two
seconds. What should be the speed of the throw so that more than two balls are in the sky at any time
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(Given g = 9.8 m/s?)
a) Atleast 0.8 m/s b) Any speed less than 19.6 m/s
c) Only with speed 19.6 m/s d) More than 19.6

208. A body falls from a height h = 200m (at New Delhi). The ratio of distance travelled in each 2 sec during
t = 0 tot = 6 second of the journey is
a)l:4:9 b)1:2:4 c)1:3:5 d)1:2:3

209. The wind appears to blow from the north to a man moving in the north-east direction. When he doubles
his velocity the wind appears to move in the direction cot™1(2) east of north. The actual direction of the
wind is
a) v2v towards east b) % towards west c) V2 v towards west d) \7—5 towards east

210. Two cars A and B are moving with same speed of 45 kmh™! along same direction. If a third car C coming
from the opposite direction with a speed of 36 kmh™! meets two cars in an interval of 5 min, the distance
of separation of two cars 4 and B should be (in km)
a) 6.75 b) 7.25 c) 5.55 d) 8.35

211. A balloon rises from rest with a constant acceleration g/8. A stone is released from it when it has risen to
height h. The time taken by the stone to reach the ground is

’h ,h ’Zh g
= b - — d) |=
a) 4 7 )2 7 ) 7 ) /h

212. A man throws a ball vertically upward and it rises through 20 m and returns to his hands. What was the
initial velocity (u) of the ball and for how much time (T) it remained in the air [g = 10m/s?]
a)u=10m/s,T = 2s b)u =10m/s,T = 4s c) u=20m/sT =2s d)u =20m/s,T = 4s

213. A train has a speed of 60 km/h. for the first one hour and 40 km/h for the next half hour. Its average speed
inkm/his
a) 50 b) 53.33 c) 48 d) 70

214. A particle moves for 20 seconds with velocity 3 m/s and then velocity 4 m/s for another 20 seconds and
finally moves with velocity 5 m/s for next 20 seconds. What is the average velocity of the particle
a)3m/s b)4m/s c) 5m/s d) Zero

215. Velocity-time (v-t) graph for a moving object is shown in the figure. Total displacement of the object
during the same interval when there is non-zero acceleration and retardation is

10 20 30 40 50 60

t (sec) —>

a) 60m b) 50 m c)30m d) 40 m

216. From a balloon rising vertically upwards at 5m/s a stone is thrown up at 10 m/s relative to the balloon. Its
velocity with respect to ground after 2 s is (assume g = 10m/s?)
a)0 b) 20 m/s c) 10 m/s d)5m/s

217. A particle moving in a straight line covers half the distance with speed of 3 m/s. The other half of the
distance is covered in two equal time intervals with speed of 4.5 m/s and 7.5 m/s respectively. The
average speed of the particle during the motion is
a) 4.0m/s b) 5.0 m/s c) 5.5m/s d)4.8m/s

218. The path of a particle moving under the influence of a force fixed in magnitude and direction is
a) Straight line b) Circle c) Parabola d) Ellipse

219. If a car at rest accelerates uniformly to a speed of 144 km/h in 20 s. Then it covers a distance of
a)20m b) 400 m c) 1440m d) 2880 m

220. Which of the following graph represents uniform motion
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a) b) c) d)
| | | |

221. An express train is moving with a velocity v;. Its driver finds another train is moving on the same track in
the same direction with velocity v,. To escape collision, driver applies a retardation a on the train. The
minimum time of escaping collision will be
2t = V) — U b) ¢ = v? ;v% c) None d) Both

222. A body moving with uniform acceleration, describes 40 m in the first 5 s and 65 m in next 5 s. its initial
velocity will be
a) 4ms™1! b) 2.5 ms™?! c)3ms~?! d)11 ms™?

223. A body falls freely from the top of a tower. It covers 36% of the total height in the last second before
striking the ground level. The height of the tower is
a) 50m b) 75 m c) 100m d)125m

224. A ball is dropped vertically downwards from a height d above the ground. It hits the ground and bounces

up vertically to a height d/2. Neglecting subsequent motion and air resistance, its speed varies with the
height h above the ground as

b b 4

225. A body thrown vertically up to reach its maximum height in t second. The total time from the time of
projection to reach a point at half of its maximum height while returning (in second) is

t—

1 3t t
a)vat b (1 + —) t c) — d)—
) V2 ) NG ) ) NG
226. The path of a particle moving under the influence of a force fixed in magnitude and direction is
a) Straight line b) Circle c) Parabola d) Ellipse

227. A body freely falling from the rest has a velocity ‘v’ after it falls through a height ‘h’.
The distance it has to fall down for its velocity to become double, is
a) 2h b) 4h c) 6h d) 8h

228. A body moves from rest with a constant acceleration of 5 m/s?. Its instantaneous speed (in m/s) at the
end of 10 sec is
a) 50 b) 5 c) 2 d) 0.5

229. A body is thrown vertically up from the ground. It reaches a maximum height of 100m in 5sec. After what
time it will reach the ground from the maximum height position
a) 1.2 sec b) 5 sec c) 10 sec d) 25 sec

230. The graph between the displacement x and t for a particle moving in a straight line is shown in figure.
During the interval OA, AB, BC and CD, the acceleration of the particle is

Y

:

Q D

S A B ¢

o X

Timet —>

0OA,AB,BC,CD
A+ 0 + + b)- 0 + 0 A+ 0 - + d- 0 - 0

231. A car travels half the distance with constant velocity of 40 kmph and the remaining half with a constant
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232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

velocity of 60 kmph. The average velocity of the car in kmph is

a) 40 b) 45 c) 48 d) 50

The motion of a particle is described by the equation u = at. The distance travelled by the particle in the
first 4 seconds

a) 4a b) 12a c) 6a d) 8a
A car, starting from rest, accelerates at the rate f through a distance S, then continues at constant speed
for time t and then decelerates at the rate g to come to rest. If the total distance traversed is 15 S, then
1
a) S ==ft?
)S=5f
1
b) § = —ft?
)S=2f
1
c) S=—ft?
) 7
d)s = ! t2
= f

A particle located at x = 0 at time t = 0, starts moving along the positive x-direction with a velocity ‘v’
that varies as v = a+/x. The displacement of the particle varies with time as

a)t b) t1/2 o) t3 d) t?

A body starts to fall freely under gravity. The distance covered by it in first, second and third second are in

ratio

a) 1:3:5 b) 1:2:3 c) 1:4:9 d)1:5:6

A particle has an initial velocity of 37 + 4 and an acceleration of 0.47 + 0.3j. Its speed after 10 s is
a) 10 units b) 7+/2 units c) 7 units d) 8.5 units

Two cars move in the same direction along parallel roads. One of them is a 100 m long travelling with a
velocity of 7.5ms™t. How long will it take for the first car to overtake the second car?

a) 24s b)40s c) 60s d)80s

A body is thrown vertically upwards with a velocity u. Find the true statement from the following

a) Both velocity and acceleration are zero at its highest point

b) Velocity is maximum and acceleration is zero at the highest point

c) Velocity is maximum and acceleration is g downwards at its highest point

d) Velocity is zero at the highest point and maximum height reached is u?/2g

A particle moves along a straight line such that its displacement at any time t is given by S = t3 — 6t2 +
3t + 4 metres

The velocity when the acceleration is zero is

a) 3ms™?! b) —12ms~1 c) 42ms™1 d) —9ms™?

A ball released from the top of a tower travels % of the height of the tower in the last second of its journey.

The height of the tower is (Take g = 10 = ms™?2)

a) 11m b) 36m c) 47m d) 180m

A particle moves along x —axis in such a way that its coordinate (x) varies with time t according to the
expression x = 2 — 5t + 6t?m, the initial velocity of the particle is

a) 3ms~! b) 6 ms~! c) -3 ms™! d) -5 ms™!

An automobile travelling with a speed of 60 kmh™1, can brake to stop within a distance of 20 m. if the car
is going twice as fast, ie., 120 kmh™?, the stopping distance will be

a) 20 m b) 40 m c) 60 m d) 80 m

A cyclist starts from the centre O of a circular park of radius one kilometre, reaches the edge P of the park,
then cycles along the circumference and returns to the centre along QO as shown in figure. If the round
trip takes ten minutes, the net displacement and average speed of the cyclist (in metre and kilometre per
hour) is
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244,

245.

246.

247.

248.

249.

250.

T+ 4 T+ 4
> 0 ) 21.4,

A bird flies for 4 s with a velocity of |t — 2|m/s in a straight line, where t is time in seconds. It covers a

distance of

a)2m b)4m c)6m d)8m

Acceleration velocity graph of a particle moving in a straight line is as shown in figure. The slope of

velocity-displacement graph

a

a) 0,1 b) d)0,21.4

o vV
a) Increases linearly b) Decreases linearly
c) Is constant d) Increases parabolically

A point initially at rest moves along x —axis. Its acceleration varies with time as a = (6t + 5)ms~2. If it
starts from origin, the distance covered in 2 s is

a) 20 m b) 18 m c) 16m d) 25m

A particle starts from rest and travels a distance s with uniform acceleration, then it travels a distance 2s
with uniform speed, finally it travels a distance 3s with uniform retardation and comes to rest. If the
complete motion of the particle in a straight line then the ratio of its average velocity to maximum velocity
in

a) 6/7 b) 4/5 c) 3/5 d)2/5

A ball falls from height h. After 1 second, another ball falls freely from a point 20 m below the point from
where the first ball falls. Both of them reach the ground at the same time. What is the value of h

a)11.2m b)21.2m c)31.2m d)41.2m

A ball is thrown vertically upwards. Which of the following graph/graphs represent velocity-time graph of
the ball during its flight (air resistance is neglected)

v

NS
.
%\H N

(c) (d)

—>t

a) A

b) B

c)C

d)D

The particles 4, B and C are thrown from the top of a tower with the same speed. A is thrown up, B is
thrown down and C is horizontally. They hit the ground with speeds V,, Vz and V- respectively

a) V=V =V, b)V, =V >V, Vg >V >V, AV, >V =V,
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251. A body is moving with uniform acceleration describes 40 m in the first 5 sec and 65 m in next 5 sec. Its
initial velocity will be
a)4dm/s b) 2.5m/s c) 5.5m/s d) 11 m/s

252. A body moves for a total of nine second starting from rest with uniform acceleration and then with
uniform retardation, which is twice the value of acceleration and then stops. The duration of uniform
acceleration
a)3s b)4.5s c)5s d)6s

253. A body travelling with uniform acceleration crosses two points A4 and B with velocities 20ms~?! and
d30 ms~1! respectively. The speed of the body at the mid-point of A and B is nearest to
a) 25.5ms™! b) 25 ms™? c) 24ms™1 d) 10vV6 ms™1

254. Abody is atrestat x = 0. Att = 0, it starts moving in the positive x-direction with a constant acceleration.
At the same instant another body passes through x = 0 moving in the positive x-direction with a constant
speed. The position of the first body is given by x; (t) after time ‘t’ and that of the second body by x, (t)
after the same time interval. Which of the following graphs correctly describes (x; — x3) as a function of
time ‘t’

(x1 —X2) (XI -X2) (xl -Xz) (xl _'xZ)

a) b) c) d)
o ! 0 t 0 t 0 t

255. The variation of velocity of a particle with time moving along a straight line is illustrated in the following
figure. The distance travelled by the particle in four seconds is

w
o

=
o

Velocity (m/s)
N
[S)

o

T2 3 4
Time in second
a)60m b)55m c) 25m d)30m
256. A particle is moving with constant acceleration from A to B in a straight line AB. If u and v are the
velocities at A and B respectively then its velocity at the midpoint C will be
2 4 2 2 u+v v—1u 2 2
a) (——— b) 5 )
2u 2 2 2
257. The given graph shows the variation of velocity with displacement. Which one of the graph given below
correctly represents the variation of acceleration with displacement

a)a| b) a

258. A body freely falling from rest has a velocity v after it falls through distance h. The distance it has to fall
down further for its velocity to become double is
a) h b) 2h c) 3h d) 4h

259. Speed of two identical cars u and 4u at a specific instant. The ratio of the respective distances in which the
two cars are stopped from that instant is

c) ¢ d) ¢
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260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

270.

271.

272.

273.

a) 1:1 b)1:4 c) 1:8 d)1:16

A bus start from rest with an acceleration of 1 ms™2. A man who is 48m behind the bus starts with a
uniform velocity of 10ms~1. The minimum time after which the ma will catch the bus

a) 48s b)8s c) 10s d)12s

A boat is sent across a river with a velocity of boat is 10 km/hr. If the resultant velocity of boat is

10 km/hr, then velocity of the river is :

a) 10 km/ hr

b) 8 km/hr

c) 6 km/hr

d) 4 km/hr

An object, moving with a speed of 6.25 m/s, is decelerated at a rate given by % = —2.5vv where v is the

instantaneous speed. The time taken by the object, to come to rest, would be

a)2s b)4s c) 8s d)1s

From the top of a tower of two stones, whose masses are in the ratio 1: 2 are thrown on straight up with
an initial speed u and the second straight down with the same speed u. Then neglecting air resistance
a) The heavier stone hits the ground with a higher speed

b) The lighter stone hits the ground with a higher speed

c) Both the stones will have the same speed when they hit the ground

d) The speed can’t be determined with the given data

If a body starts from rest and travels 120 cm in the 6th second, then what is the acceleration

a) 0.20 m/s? b) 0.027 m/s? c) 0.218m/s? d) 0.03m/s?

From the top of a tower two stones, whose masses are in the ratio 1: 2 are thrown one straight up with an
initial speed u and the second straight down with the same speed u. Then, neglecting air resistance

a) The heavier stone hits the ground with a higher speed

b) The lighter stone hits the ground with a higher speed

c) Both the stones will have the same speed when they hit the ground

d) The speed can’t be determined with the give data

A body stars from rest and falls vertically from a height of 19.6m. If g = 9.8ms ™2, then the time taken by
the body to fall through the last metre of its fall, is

a) 2.00s b) 0.05s c) 045s d)1.95s
If a car at rest accelerates uniformly to a speed of 144 km/h in 20 s. Then it covers a distance of
a)20m b) 400 m c) 1440m d) 2880 m

A body released from a great height falls freely towards the earth. Another body is released from the same
height exactly one second later. The separation between the two bodies two second after the release of the
second body is

a) 9.8 m b) 49 m c) 24.5m d) 19.6 m

The effective acceleration of a body, when thrown upwards with acceleration a will be:

a) \Ja— g2 b) J/a? + g2 c(a—g) d)(a+g9)

A boat crosses a river from port A to port B, which are just on the opposite side. The speed of the water is
Vi and that of boat is Vp relative to still water. Assume Vz = 2V},,. What is the time taken by the boat, if It
has to cross the river directly on the AB line

a) 2b b) V3D c) D d) DV2
VeV3 2V, VgV2 Vg
If a body is thrown up with the velocity of 15 m/s then maximum height attained by the body is (g =
10 m/s?)
a) 11.25m b)16.2m c) 245m d)7.62m

’

A particle located at x = 0 at time t = 0, starts moving along the positive x-direction with a velocity ‘v
that varies as v = av/x. The displacement of the particle varies with time as

a)t b) t1/2 ) t3 d) t?

Which of the following graphs can not possibly represent one dimensional motion of a particle
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274.

275.

276.

277.

278.

279.

280.

281.

282.

283.

Position

—

Total Distance
Covered

Time — Time —>
I
Velocity Speed
Time Time
v
111
a) land II b) Il and III c) Tand IV d) All four
What determines the nature of the path followed by the particle
a) Speed b) Velocity c) Acceleration d) Both (b) and (c)
A body falling for 2 seconds covers a distance S is equal to that covered in next second. Taking g =
10m/s?,§ =
a)30m b) 10 m c) 60m d)20m
A body falls from rest, its velocity at the end of first second is (g = 32ft/sec)
a) 16 ft/sec b) 32 ft/sec c) 64 ft/sec d) 24 ft/sec

A body is projected vertically upwards. The times corresponding to height h while ascending and while
descending are t; and t, respectively. Then the velocity of projection is (g is acceleration due to gravity)

gtit; Vit (t, + t3)
2) g/titz b) e q 812 d) =2

When a ball is thrown up vertically with velocity V, , it reaches a maximum height of 'h’. If one wishes to
triple the maximum height then the ball should be thrown with velocity

a) V3V, b) 3V, c) 9V, d) 3/2V,

A particle moves along a parabolic path y = 9x? in such a way that the x-component of velocity remains

constant and has a value %ms_l. The acceleration of the particle is

1 o
a) §jms‘2 b) 3jms—?2 c) g]ms 2 d) 2jms~2
Which of the following graphs can not possibly represent one dimensional motion of a particle

Total Distance
Covered

Position
Time —> Time —>

II

Velocity Speed
Time Time
v

a) [and II b) I and III c) lland IV d) All four

A Body moves 6 m north. 8 m east and 10 m vertically upwards, what is its resultant displacement from
initial position

10
a) 10vV2m b) 10 m c) ﬁm d) 10 X 2m

A particle starts from rest, acceleration at 2 m/s? for 10 s and then goes with constant speed for 30 s and
then decelerates at 4 m/s? till it stops. What is the distance travelled by it
a) 750 m b) 800 m c) 700 m d) 850 m
A motion boat covers a given distance in 6 h moving down stream of a river. It covers the same distance in
10 h moving upstream. The time (in hour) it takes to cover the same distance in still water is
a) 6 b) 7.5 c) 10 d) 15
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284. The displacement of a particle is proportional to the cube of time elapsed. How does the acceleration of the

285.

286.

287.

288.

289.

290.

291.

292.

293.

294.

295.

296.

particle depends on time obtained
a) a o« t2 b) a « 2t c) ax t3 daxt
An object moving with a speed of 6.25 m/s, is decelerated at a rate given by % = 2.5+/v where v is the

instantaneous speed. The time taken by the object, to come to rest would be

a) 1s b) 2s c) 4s d) 8s

An athlete completes one round of a circular track of radius R in 40 sec. What will be his displacement at
the end of 2 min. 20 sec

a) Zero b) 2R c) 2nR d) 7nR

An athlete completes one round of a circular track of radius R in 40 sec. What will be his displacement at
the end of 2 min. 20 sec

a) Zero b) 2R c) 2nR d) 7nR

A body moves from rest with a constant acceleration of 5 m/s?. Its instantaneous speed (in m/s) at the
end of 10 sec is

a) 50 b) 5 c) 2 d) 0.5

A particle travels 10m in first 5 sec and 10m in next 3 sec. Assuming constant acceleration what is the
distance travelled in next 2 sec

a)83m b)9.3m c) 10.3m d) None of above

A juggler keeps on moving four balls in the air throws the balls in regular interval of time. When one ball
leaves his hand (speed=20ms™1), the position of other ball will be (Take g = 10ms~2)

a) 10m, 20m, 10m b) 15m, 20m, 15m c) 5m, 15m, 20m d) 5m, 10m, 20m

A ball is thrown vertically upwards. Which of the following graph/graphs represent velocity-time graph of
the ball during its flight (air resistance is neglected)

NI
/

—_

(a) (b)
\ \ \
—_—t N ot
(c) (d)
a) A b) B c)C d)D
A cricket ball is thrown up with a speed of 19.6 ms~1. The maximum height it can reach is
a) 9.8m b) 19.6 m c) 294 m d)39.2m

A rocket is fired upward from the earth’s surface such that it creates an acceleration of 19.6 m/ sec?. If
after 5sec its engine is switched off, the maximum height of the rocket from earth’s surface would be
a) 245m b) 490 m c) 980 m d)735m

A stone falls freely from rest and the total distance covered by it in the last second of its motion equals the
distance covered by it in the first three seconds of its motion. The stone remains in the air for

a)6s b)5s c)7s d)4s

A body falls freely from the top of a tower. It covers 36% of the total height in the last second before
striking the ground level. The height of the tower is

a)50m b) 75m c) 100m d)125m

The engine of a train can impart a maximum acceleration of 1ms~2?and the brakes can give a maximum
retardation of 3ms~2. The least time during which a train can go from one place to the other place at a
distance of 1.2 km is nearly

a) 108 s b) 191s c) 56.6s d) Time is fixed
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297. A ball is dropped from top of a building. The ball take 0.5 s to fall past the 3 m length of window some
distance from top of building with what speed does the ball pass the top of window?
a) 6ms ! b) 12 ms~?! c) 7ms~?! d)3.5ms™?!

298. A particle moves along a semicircle of radius 10m in 5 seconds. The average velocity
of the particle is
a) 2rms—t b) 47 ms~! c) 2ms™?! d)4ms?

299. A body is thrown vertically upwards. If air resistance is to be taken into account, then the time during
which the body rises is
a) Equal to the time of fall b) Less than the time of fall
c) Greater than the time of fall d) Twice the time of fall

300. Figures (i) and (ii) below show the displacement-time graphs of two particles moving along the x-axis. We
can say that

i

— X

—t (i) —>t (i)
a) Both the particles are having a uniformly accelerated motion
b) Both the particles are having a uniformly retarded motion
c) Particle (i) is having a uniformly accelerated motion while particle (ii) is having a uniformly retarded
motion
d) Particle (i) is having a uniformly retarded motion while particle (ii) is having a uniformly accelerated
motion

301. The position of a particle x (in metres) at a time t seconds is given by the relation # = (3ti — t2] + 4k).
Calculate the magnitude of velocity of the particle after 5 seconds
a) 3.55 b) 5.03 c) 8.75 d) 10.44

302. A wheel of radius 1 m rolls forward half a revolution on a horizontal ground. The magnitude of the
displacement of the point of wheel initially in contact with the ground is
a) 2m b) V2r ) ym2 + 4 d)

303. The position x of a particle with respect to time t along x-axis is given by x = 9t? — t3 where x is in
metres and t in second. What will be the position of this particle when it achieves maximum speed along
the +x direction
a)32m b) 54 m c) 81m d)24m

304. If a ball is thrown vertically upwards with speed u, the distance covered during the last t seconds of its
ascent is

1 1
a) Egt2 b) ut — Egt2 c) (u—gt) d) ut

305. A body travels for 15 sec starting from rest with constant acceleration. If it travels distances S;, S, and S5
in the first five seconds, second five secods and next five seconds respectively the relation between S, S,
and S5 is

1 1 1 1
a)S;=85,=5; b) 55; =35, =S; S =§SZ =§Sg d) S; =§Sz =§S3

306. The relation 3t = v/3x + 6 describes the displacement of a particle in one direction where x is in metres

and t in sec. The displacement, when velocity is zero, is

a) 24 metres b) 12 metres c) 5metres d) Zero
307. Free fall of an object (in vacuum) is a case of motion with
a) Uniform velocity b) Uniform acceleration c) Variable acceleration d) Constant momentum

308. A cyclist starts from the centre O of a circular park of radius one kilometre, reaches the edge P of the park,
then cycles along the circumference and returns to the centre along QO as shown in figure. If the round
trip takes ten minutes, the net displacement and average speed of the cyclist (in metre and kilometre per
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309.

310.

311.

312.

313.

314.

315.

316.

317.

318.

319.

320.

hour) is
0

T+ 4 T+ 4
> 0 c) 21.4,

A particle moving in a straight line and passes through a point O with a velocity of 6ms~1.The particle

moves with a constant retardation of 2ms~2 for 4 s and there after moves with a constant velocity. How

long after leaving O does the particle return to O

a) 3s b) 8s c)6m d)8m

The displacement x of a particle varies with time t,x = ae~** + bePt, where a, b, « and /8 are positive

constants. The velocity of the particle will

a) Go on decreasing with time b) Be independent of « and

c) Drop to zero when a = f§ d) Go on increasing with time

Three different objects of masses m,, m, and m; are allowed to fall from rest and from the same point ‘0’

along three different frictionless paths. The speeds of the three objects, on reaching the ground, will be in

the ratio of

a) 0,1 b) d)0,21.4

1 1 1
a) myimy:ms b) my:2m,: 3m; c1:1:1 d)m—l:m—z:m—3

The distance travelled by a particle is proportional to the square of time, then the particle travels with

a) Uniform acceleration b) Uniform velocity

) Increasing acceleration d) Decreasing velocity

A particle when thrown, moves such that it passes from same height at 2 and 10s, the height is
a) g b) 2g c) 59 d) 10g

A body of mass m is resting on a wedge of angle 8 as shown in figure. The wedge is given at acceleration «a.

What is the value of a son that the mass m just falls freely?
A

0

B C
a)g b) gsin 6 c) gtan® d) gcot O
An aeroplane is moving with horizontal velocity u at height h.The velocity of a packet dropped from it on
the earth’s surface will be (g is acceleration due to gravity)
a) Ju? + 2gh b) /2gh c) 2gh d) \/uz —2gh

A small block sides without friction down an inclined plane starting from rest. Let S,, be the distance

travelled from timet =n — 1tot = n. Then Sn is
n+1
2n—1 2n+1 2n—1 2
) b) 0= d) —
2n 2n—1 2n+1 2n+1

A body is moving according to the equation x = at + bt? — ct3 where x = displacement and a, b and c are
constants. The acceleration of the body is

a) a + 2bt b) 2b + 6¢t c) 2b — 6c¢t d) 3b — 6ct?
A particle has an initial velocity of 3% + 4j and an acceleration of 0.4 + 0.3]. Its speed after 10 s is
a) 10 units b) 7+/2 units c) 7 units d) 8.5 units

From a balloon rising vertically upwards at 5m/s a stone is thrown up at 10 m/s relative to the balloon. Its
velocity with respect to ground after 2 s is (assume g = 10m/s?)

a)o b) 20 m/s c) 10 m/s d)5m/s

Which of the following v — t graphs represents the motion of a ball falling freely from rest under gravity
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321.

322.

323.

324.

325.

326.

327.

328.

329.

and rebounding from a metallic surface?
v % ?

a) T b) T 0) d)

—

.y —1

A particle moves along x —axis as

x = 4(t — 2) + a(t — 2)? Which of the following is true?

a) The initial velocity of particle is 4 b) The acceleration of particle is 2a

c) The particle is at originatt =0 d) None of the above

A particle starts from the origin and moves along the X-axis such that the velocity at any instant is given by
4t3 — 2t, where t is in second and velocity is in ms~. What is the acceleration of the particle when it is 2
m from the origin?

a) 10ms~2 b) 12ms—2 c) 22ms™2 d) 28ms—2

A boy begins to walk eastward along a street infront of his house and the graph of his displacement from
home is shown in the following figure. His average speed for in the whole time interval is equal to

bl
2 .
=0T/
4’:"\ I
2 | N Y T T
()
< 5 10 Wzo
2 Time (min) —»
g 204 (min)
2
. _1 . _1 8 . _1 . _1
a) 8 mmin b) 6 mmin c) §mm1n d) 2 mmin

Which graph represents the uniform acceleration

! f

5 s

a) b) c) d) ﬁ

t — t— t— t —

n—s
—>

The displacement x of a particle varies with time t,x = ae™% + beft where a, b, @ and [ are positive
constants. The velocity of the particle will

a) Go on decreasing with time b) Be independent of  and

c) Drop to zero when a = f§ d) Go on increasing with time

A point initially at rest moves along x-axis. Its acceleration varies with time as a = (6t + 5)m/s?. If it
starts from origin, the distance covered in 2 s is

a)20m b) 18 m c) 16m d)25m

A body is projected up with a speed ‘u’ and the time taken by it is T to reach the maximum height H. Pick
out the correct statement

a) Itreaches H/2inT/2 sec b) It acquires velocity u/2in T /2sec

c) Itsvelocityisu/2at H/2 d) Same velocity at 2T

A particle starts from rest and traverses a distance 2x with uniform acceleration, then moves uniformly
over a further distance 4x and finally comes to rest after moving a further distance 6x under uniform
retardation. Assuming entire motion to be rectilinear motion, the ratio of average speed over the journey
to the maximum speed on its way is

a) 4/5 b) 3/5 c) 2/5 d)1/5

A body starts from rest. What is the ratio of the distance travelled by the body during the 4th and 3rd
second
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7 5 7 3
a) = b) 5 ) 3 d) 5

330. The effective acceleration of a body, when thrown upwards with acceleration a will be:

a) \Ja — g2 b) /a2 + g2 ) (a—g) d) (a+g)

331. Two balls A and B are thrown simultaneously from the top of a tower. A is thrown vertically up with a
speed of 4ms™~1. B is thrown vertically down with a speed of 4 ms~1. The ball 4 and B hit the ground with
speed v, and vp respectively. Then,

a) vy < vp b) v, > vp C) V4 2 Vg d) vy = vg

332. A body is moving along a straight line path with constant velocity. At an instant of time the distance
travelled by it is S and its displacement is D, then
a)D<S b)D > S c)D=S d)D<S

333. Two cars A and B at rest at same point initially. If A starts with uniform velocity of 40 m/sec and B starts
in the same direction with constant acceleration of 4m/s?, then B will catch A4 after how much time
a) 10 sec b) 20 sec c) 30 sec d) 35 sec

334. A ball falls from height h. After 1 second, another ball falls freely from a point 20 m below the point from
where the first ball falls. Both of them reach the ground at the same time. What is the value of h
a)11.2m b)21.2m c)31.2m d)41.2m

335. A particle has initial velocity (21 + 3f) and acceleration (0.3 + 0.2f). The magnitude of velocity after 10
seconds will be
a) 9v/2 units b) 5v2 units c) 5 units d) 9 units

336. A particle starts its motion from rest under the action of a constant force. If the distance covered in first
10 seconds is S; and that covered in the first 20 seconds is S,, then
a) S, =285 b) S, = 35; c) S, =45, dSs, =S5;

337. Four marbles are dropped from the top of a tower one after the other with an interval of one second. The
first one reaches the ground 4 seconds. When the first one reaches the ground the distances between the
first and second, the second and third and the third and forth will be respectively
a) 35,25and 15m
b) 30,20 and 10 m
c) 20,10 and 5m
d) 40,30 and 20 m

338. The ratio of the numerical values of the average velocity and average speed of a body is always
a) Unity b) Unity or less c) Unity or more d) Less than unity

339. The acceleration due to gravity on the planet A4 is 9 times the acceleration due to gravity on the planet B. A
man jumps to a height of 2m on the surface of A. What is the height of jump by the same person on the

planet B
2 2
a) 18m b)6m ) §m d)gm
340. The acceleration a of a particle starting from rest varies with time according to relation a = at + 8. The
velocity of the particle after a time t will be
2

2 2
a)%+ﬁ b)%+ﬂt C)at2+%[3t q) &t A9

2
341. A 150 m long train is moving with a uniform velocity of 45 km/h. The time taken by the train to cross a

bridge of length 850 m is

a) 56 sec b) 68 sec c) 80 sec d) 92 sec
342. Acceleration of a body when displacement equation is 3s = 9t + 5t is
a) 5/3 b) 14/3 c) 10/3 d) 19/3

343. A point initially at rest moves along x-axis. Its acceleration varies with time as a = (6t + 5)m/s2. If it
starts from origin, the distance covered in 2 s is
a)20m b) 18 m c) 16m d)25m

344. The displacement-time graph of a moving object is shown in figure. Which of the velocity-time graphs
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345.

346.

347.

348.

349.

350.

shown in figure could represent the motion of the same body?

30+
20+

Displacement —»

———+—
2 4 6 810
time (s) —»

[ % T
a) —— b) M—t~ ? TFt —>1 d)V E——

Two boys are standing at the ends A and B of a ground where AB = a. The boy at B starts running in a
direction perpendicular to AB with velocity v;. The boy at A starts running simultaneously with velocity v
and catches the other boy in a time t, where t is

N>
<>

a) a/ [v? +v?

b) /az/(v2 —v1)

) a/(v—vy)

d) a/(v+v;)

For a moving body at any instant of time

a) If the body is not moving, the acceleration is necessarily zero

b) If the body is slowing, the retardation is negative

c) If the body is slowing, the distance is negative

d) If displacement, velocity and acceleration at that instant are known, we can find the displacement at any
given time in future

A steam boat goes across a lake and comes back (i) on a quiet day when the water is still and (ii) on a

rough day when there is a uniform current so as to help the journey onwards and to impede the journey

back. If the speed of the launch on both days was same, the time required for complete journey on the

rough day, as compared to the quiet day will be

a) More b) Less c) Same d) None of these

A car moving with a velocity of 10 m/s can be stopped by the application of a constant force F in a

distance of 20 m. If the velocity of the car is 30 m/s. It can be stopped by this force in

20
a) 5 m b) 20 m c) 60m d) 180 m

A body moves for a total of nine second started from rest with uniform acceleration and then with uniform
retardation, which is twice the value of acceleration and then stops. The duration of uniform acceleration
a)3s b)4.5s c)5s d)6s

A body is released from the top of a tower of height h metre. It takes T second to reach the ground. Where

is the ball at the time g second?

a) At% metre from the ground b) At % metre from the ground

0) At% metre from the ground d) Depends upon the mass and volume of the ball

351. A particle crossing the origin of co-ordinates at time t = 0, moves in the xy —plane with a constant

acceleration a in the y — direction. If its equation of motion is y = bx? (b is a constant), its velocity
component in the x —direction is

2b a a b
) j; b) 57 o J5 Q) ﬁ
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352.

353.

354.

355.

356.

357.

358.

A body falls from a height h = 200m (at New Delhi). The ratio of distance travelled in each 2 sec during

t = 0 tot = 6 second of the journey is

a)1:4:9 b)1:2:4 c)1:3:5 d)j1:2:3

An object is moving with a uniform acceleration which is parallel to its instantaneous direction of motion.
The displacement (s) —velocity (v)graph of this object is

h S

>
w

a

Velocity-time (v — t) graph for a moving object is shown in the figure. Total displacement of the object

during the time interval when there is non-zero acceleration and retardation is
A

—> ()

a) 60 m b) 50 m c) 30 m d) 40 m

A balloon is at a height of 81 m and is ascending upwards with a velocity of 12 m/s . A body of 2kg weight
is dropped from it. If g = 10 m/s?, the body will reach the surface of earth in

a)15s b) 4.025 s c) 54s d)6.75 s

A balloon is at a height of 81 m and is ascending upwards with a velocity of 12 m/s . A body of 2kg weight
is dropped from it. If g = 10 m/s?, the body will reach the surface of earth in

a)15s b) 4.025 s c) 54s d)6.75 s

The position of a particle x (in metre) at a time t second is given by the relation r = (Bti -t} + 41().
Calculate the magnitude of velocity of the particle after 5 s.

a) 3.55m/s b) 5.03 m/s c) 8.75m/s d) 10.44 m/s

A metro train starts from rest and in five seconds achieves 108 kmh~!. After that it moves with constant
velocity and comes to rest after travelling 45 m with uniform retardation. If total distance travelled is 395
m, find total time of travelling

a)12.2s b) 15.3s c)9s d)17.2s
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359.

360.

361.

362.

363.

364.

365.

366.

367.

368.

369.

A particle moves a distance x in time t according to equation x = (t + 5)~1. The acceleration of particle is
proportional to

a) (Velocity)?/3 b) (Velocity)3/? c) (distance)? d) (distance) ™2

The displacement of a particle starting from rest (at t = 0) is given by s = 6t — t3. The time in seconds at
which the particle will attain zero velocity again, is

a) 2 b) 4 c) 6 d)8

In the following graph, distance travelled by the body in metres is

1 il L
10 20 30 40
Time (s) —>

a) 200 b) 250 c) 300 d) 400

A car is travelling at 72 kmh™?! and is 20 m from a barrier when the driver puts on the brakes. The car hits
the barrier 2s later. What is the magnitude of the constant deceleration?

a) 7.2 ms ™2 b) 10 ms~?2 c) 36 ms™2 d) 15 ms™2

A particle is moving with constant initial velocity 4 ms~! till t = 1.5 s. Then it accelerates at 10 ms™~? till

t = 3. The distance covered is (Take g = 10ms~2)
a) 17.25m b) 36.25m c) 40 m d) 23.25m
An object dropped from rest. Its v — t graph is

T T T T

% % Y v

t
! — ! —» —> 7 >

A ball A is thrown up vertically with a speed u and at the same instant another ball B is released from a
height h. Attime t, the speed of A relative to B is

au b) 2u cu-—gt d) /(w2 - gt)

The position x of a particle with respect to time t along x-axis is given by x = 9t — t3 where x is in
metres and t in second. What will be the position of this particle when it achieves maximum speed along
the +x direction

a)32m b) 54 m c) 81m d)24m

Select the incorrect statements from the following

S1: Average velocity is path length divided by time interval

S2 : In general, speed is greater than the magnitude of the velocity

S3: A particle moving in a given direction with a non-zero velocity can have zero speed

S4 : The magnitude of average velocity is the average speed

a) S2 and S3 b) S1 and S4 c) S1,S3 and S4 d) All four statements
Which of the following velocity-time graphs represent uniform motion

a) v b)v‘ C) VI d) VI

A particle moving with a uniform acceleration travels 24 m and 64 m in the first two consecutive interval
of 4 s each. Its initial velocity will be
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370.

371.

372.

373.

374.

375.

376.

377.

378.

379.

380.

a) 5ms~! b)3ms~! c) 1ms™?! d)4ms~?!
A particle covers half of its total distance with speed v; and the rest half distance with speed v,. Its
average speed during the complete journey is

2.2
V103 V1 + %) V1V, 2171 (%]

) 73 b) c
v+ v3 2 v+, V1 + 0,

The distance travelled by a particle starting from rest and moving with an acceleration %ms‘z, in the third

second is
10 19
a) ?m b)?m c)6m d)4m

A particle moves in a straight line so that its displacement x metre at time t second is given by

t=+x%2-1

Its acceleration in ms™2 at time t second is
3)13 b)ﬁ c)l_ﬁ d)ﬁ_l

X x3 x  x3 x3  x?
A particle moves in a straight line with a constant acceleration. It changes its velocity from 10 ms~'to
20 ms~! while passing through a distance 135 m in t second. The value of t is
a) 12 b) 9 c) 10 d) 1.8
Abody is atrestatx = 0. Att = 0, it starts moving in the positive x-direction with a constant acceleration.
At the same instant another body passes through x = 0 moving in the positive x-direction with a constant
speed. The position of the first body is given by x; (t) after time ‘t’ and that of the second body by x, (t)
after the same time interval. Which of the following graphs correctly describes (x; — x;) as a function of
time ‘t’

(x) - X2) (x1 - x2) (x1-x2) (x1-x7)

a) b) c) d)
0 ! 0 ! 0 t 0 t

Two cars A and B are moving with same speed of 45 km/hr along same direction. If a third car C coming
from the opposite direction with a speed of 36 km/hr meets two cars in an interval of 5 minutes, the
distance of separation of two cars 4 and B should be (in km)

a) 6.75 b) 7.25 c) 5.55 d) 8.35

A body A moves with a uniform acceleration a and zero initial velocity. Another body B, starts from the
same point moves in the same direction with a constant velocity v. The two bodies meet after a time t. The

value of t is

2v v v v
a) ? b) E ) Z d) %
Consider the acceleration, velocity and displacement of a tennis ball as it falls to the ground and bounces

back. Directions of which of these changes in the process

a) Velocity only b) Displacement and velocity

c) Acceleration, velocity and displacement d) Displacement and acceleration

Starting from rest, acceleration of a particle is a = 2(¢t — 1). The velocity of the particle at t = 5s is
a) 15 m/sec b) 25 m/sec c) 5m/sec d) None of these

A ball P is dropped vertically and another ball Q is thrown horizontally with the same velocities from the
same height and at the same time. If air resistance is neglected, then

a) Ball P reaches the ground first

b) Ball Q reaches the ground first

c) Both reach the ground at the same time

d) The respective masses of the two balls will decide the time

Two identical metal spheres are released from the top of a tower after t seconds of each other such that
they fall along the same vertical line. If air resistance is neglected, then at any instant of time during their
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fall
a) The difference in their displacements remains the same
b) The difference between their speeds remains the same
c) The difference between their heights above ground is proportional to t?
d) The difference between their displacements is proportional to t

381. A particle starts from rest at t = 0 and undergoes an acceleration a in ms~
as shown

2 with time t in second which is

a

E

12 3

_3|

Which one of the following plot represents velocity v in ms~! versus time t in second?

V67 1
I
I
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I
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382. A body is thrown vertically upwards with velocity u. The distance travelled by it in the fifth and the sixth
seconds are equal. The velocity u is given by (g = 9.8 m/s?)
a) 24.5m/s b) 49.0 m/s c) 73.5m/s d)98.0 m/s

383. Which of the following graph represents uniform motion

o8]
Nt
“ —

f——

w—

b)

d)

nw—>

-
t——

384. A train of 150 m length is going towards north direction at a speed of 10m/sec. A parrot flies at the speed
of 5 m/sec towards south direction parallel to the railway track. The time taken by the parrot to cross the
train is
a) 12 sec b) 8 sec c) 15 sec d) 10 sec

385. A body is thrown vertically upwards with velocity u. The distance travelled by it in the fifth and the sixth
seconds are equal. The velocity u is given by (g = 9.8 m/s?)

a) 24.5m/s b) 49.0 m/s c) 73.5m/s d)98.0 m/s

386. A ball is dropped from a high rise platform at t = 0 starting from rest. After 6 seconds another ball is
thrown downwards from the same platform with a speed v. The two balls meet at t = 18s. What is the
value of v? (taking g = 10 m/s?)

a) 60m/s b) 75 m/s c) 55m/s d) 40 m/s

387. Two stones of equal masses are dropped from a rooftop of height h one after another. Their separation
distance against time will
a) Remain the same b) Increase c) Decrease d) Be zero

388. A juggler throws balls into air. He throws one whenever the previous one is at its highest point. If the
throws n balls each second, the height to which each ball will rise is

2 2
- b) =5 ) & d)
n n

g
a) 2n? 4n?

4n?
389. For the velocity-time graph shown in figure below the distance covered by the body in last two seconds of
its motion is what fraction of the total distance covered by it in all the seven seconds
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390.

391.

392.

393.

394.

395.

396.

397.

398.

399.

Velocity (m/sec) —>
5 o o g
T T 1

N
I

1 : 1 : 1
1 2 3 4 5 6 7
Time (sec) ——>

) b) E OF
a) = - c) = =
2 4 3 3
Two boys are standing at the ends A and B of a ground where AB = a. The boy at B starts running in a

direction perpendicular to AB with velocity v;. The boy at A starts running simultaneously with velocity v
and catches the other boy in a time t, where t is

a) a/ /vz + v? b) /az/(v2 —v?) ca/(v—wvy) d)a/(v+v1)

A body is projected with a velocity v and after some time it returns to the point from which it was
projected. The average velocity and average speed of the body for the total time of flight are

a) ¥/2and v/2 b) 0 and v/2 c) 0and 0 d)v/2and 0

The x — t graph shown in the figure represents

Displacement

by

Tirlne

a) Constant velocity

b) Velocity of the body is continuously changing

¢) Instantaneous velocity

d) The body travels with constant speed upto time t; and then stops

A body starts from rest, with uniform acceleration a. The acceleration of a body as function of time t is
given by the equation a = pt where p is constant, then the displacement of the particle in the time interval
t=0tot =t; willbe

Q) ot b) 3987 ) pt? 2t}
Velocity-time curve for a body projected vertically upwards is

a) Parabola b) Ellipse c) Hyperbola d) Straight line

For a body moving with relativistic speed, if the velocity is doubled, then

a) Its linear momentum is doubled b) Its linear momentum will be less than double

c) Its linear momentum will be more than double  d) Its linear momentum remains unchanged

A boat is sent across a river with a velocity of boat is 10 km/hr. If the resultant velocity of boat is

10 km/hr, then velocity of the river is :

a) 10 km/ hr b) 8 km/hr c) 6 km/hr d)4 km/hr

A particle moves along with x —axis. The position x of particle with respect to time t from origin given by

x = by + byt + b,t%. The acceleration of particle is

a) by b) by c) b, d) 2b,

A particle is moving with constant acceleration from A to B in a straight line AB. If u and v are the

velocities at A and B respectively, then its velocity at the midpoint ¢ will be

a)<u2+v2>2 b)u+v C)v—u Q) u? + p?
2u 2 2 2

A student is standing at a distance of 50 metres from the bus. As soon as the bus begins its motion with an

acceleration of 1 ms™2, the student starts running towards the bus with a uniform velocity u. Assuming the
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motion to be along a straight road, the minimum value of u, so that the student is able to catch the bus is
a) 52ms™1! b) 8 ms~! c) 10 ms™t d) 12 ms™!
400. A stone is thrown with an initial speed of 4.9 m/s from a bridge in vertically upward direction. It falls
down in water after 2 sec. The height of the bridge is
a)49m b) 9.8 m c) 198 m d)24.7m
401. Two bodies are thrown vertically upwards with their initial speed in the ratio 2 : 3. The ratio of the
maximum heights reached by then and the ratio of their time taken by them to return back to the ground
respectively are
a)4 :9and2:3 b)2:3andv2: V3 A)V2:+3and4:9 d)v2: v3and2:3
402. Look at the graph (a) to (d) carefully and indicate which of these possibly represents one dimensional
motion of a particle?

| %4 X

a) <;\ .. b | ) & - d)7

403. If the velocity of a particle is (10 + 2t?)m/s, then the average acceleration of the particle between 2s and
5sis
a) 2m/s? b) 4m/s? c) 12m/s? d) 14m/s?

404. The acceleration of a particle is increasing linearly with time t as bt.The particle starts from the origin
with an initial velocity v,. The distance travelled by the particle in time ¢ will be

SN

N\

1 1 1 1
a) v0t+§bt2 b) v0t+§bt3 c) v0t+gbt3 d) v0t+§bt2

405. A ball is thrown vertically upwards from the top of a tower at 4.9 ms™1. It strikes the pond near the base of
the tower after 3 seconds. The height of the tower is
a) 73.5m b) 44.1m c) 294 m d) None of these

406. An object is dropped from rest. Its v-t graph is

a) i b) c) i d)
! t : t

407. An object is projected upwards with a velocity of 100m/s. It will strike the ground after (approximately)
a) 10 sec b) 20 sec c) 15 sec d) 5 sec

408. A constant force acts on a body of mass 0.9 kg at rest for 10s. If the body moves a distance of 250 m, the
magnitude of the force is
a) 3N b) 3.5N c) 4.0N d) 4.5N

409. The displacement- time graph for two particles A and B are straight lines inclined at angles of 30° and 60°
with the time axis. The ratio of velocities of V,: V3 is
a) 1:2 b) 1:4/3 c) V3:1 d)1:3

410. A particle shows distance-time curve as given in this figure. The maximum instantaneous velocity of the
particle is around the point

D

Distance
©n

t time
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a)D b) A c)B d)C
411. Acceleration of a particle changes when
a) Direction of velocity changes b) Magnitude of velocity changes
c) Both of above d) Speed changes
412. A particle is projected upwards. The times corresponding to height h while ascending and while
descending are t; and t, respectively. The velocity of projection will be
gt +t)

a) gty b) gt c) g(ty +t2) d) >

413. A particle is projected up with an initial velocity of 80 ft/sec. The ball will be at a height of 96 ft from the
ground after
a) 2.0 and 3.0 sec b) Only at 3.0 sec c) Only at 2.0 sec d) After 1 and 2 sec

414. Look at the graphs (a) to (d) carefully and indicate which of these possibly represents one dimensional
motion of a particle

v v Speed v
a) @ ¢ b) / o) ﬁ&t d) Viﬁt
t

415. At he instant a motor bike starts from rest in a given direction, a car overtakes the motor bike, both
moving in the same direction. The speed-time graphs for motor bike and car are represented by OAB and
CD respectively.

Then
&
£ i I osaiioc
40 ; | YD
3 | :
Q. - 1 ]
820 ‘ |
M MDD
Ol 3 6 1215182124 27

Time (in s)

a) Att = 18 s the motor bike and car are 180m apart
b) Att = 18 s the motor bike and car are 720m apart
The relative distance between motor bike and car reduces to zero at t = 27 s and both are 1080m far

“ from origin
d) The relative distance between motor bike and car always remains same

416. A cyclist starts from the centreO of a circular park of radius 1 km, reaches the edge P of the park, then
cycles along the circumference and returns to the point O as shown in figure. If the round trip takes 10
min, the net displacement and average speed of the cyclist (in metre and kilometer per hour) are

Y

T+ 4 T+ 4
> 0 c) 214,
417. An elevator car, whose floor to ceiling distance is equal to 2.7m, starts ascending with constant
acceleration of 1.2ms 2. 2 sec after the start, a bolt begins falling from the ceiling of the car. The free fall
time of the bolt is
a) V0.54s b) V6 s ) 0.7s d)1s
418. A packet is dropped from a balloon which is going upwards with the velocity 12 m/s, the velocity of the

a) 0,1 b)

d)0,21.4

Page|41



419.

420.

421.

422,

423.

424.

425.

426.

427.

packet after 2 seconds will be
a) —12m/s b)12m/s c) =7.6m/s d)7.6m/s
A car starts from rest and moves with uniform acceleration a on a straight road from timet = 0tot = T.

After that, a constant deceleration brings it to rest. In this process the average speed of the car is

aT 3aT aT

— b) — — d) aT

a) - )= )= )a

A ball is thrown vertically upwards with a velocity of 25 ms~?! from the top of a tower of height 30 m.

How long will it travel before it hits ground

a) 6s b) 5s c) 4s d) 12s

A particle of mass m is initially situated at the point P inside a hemispherical surface of radius r as shown
in figure. A horizontal acceleration of magnitude ayis suddenly produced on the particle in the horizontal
direction. If gravitational acceleration is neglected, the time taken by particle to touch the sphere again is

s

4r sina 4r tana 4r cosa
: b) )

Qo Qo Qo

d) None of these

A body A starts from rest with an acceleration a,. After 2 seconds, another body B starts from rest with an
acceleration a,. If they travel equal distances in the 5th second, after the start of A, then the ration a,: a; is
equal to
a)5:9 b)5:7 c)9:5 d)9o:7
Which of the following statements is correct?
a) When air resistance is negligible, the time of ascent is less than the time of descent
b) When air resistance is not negligible, time of ascent is less than the time of descent
c) When air resistance is not negligible, the time ascent is greater than the time of descent
d) When air resistance is not negligible, the time of ascent is lesser than the time of descent
A point starts moving in a straight line with a certain acceleration. At a time t after beginning of motion the
acceleration suddenly becomes retardation of the same value. The time in which the point returns to the
initial point is
a) V2t
b) (2 +V2)t

t
) ﬁ
d) Cannot be predicted unless acceleration is given
A ball thrown upward from the top of a tower with speed v reaches the ground in t; second. If this ball is
thrown downward from the top of he same tower with speed v it reaches the ground in t, second. In what
time the ball shall reach the ground if it is allowed to falls freely under gravity from the top of the tower?

t{ +t ti — t
a)% b) E 2 2 C) ,/tltz d) t1+t2

In figure, one car at rest and velocity of the light from head light is c, tehn velocity of light from head light
for the moving car at velocity v, would be

ajc+v b)c—v c)cXv d)c

A stone is dropped from a height h. Simultaneously, another stone is thrown up from the ground which
reaches a height 4 h. The two stones cross other after time
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a)\/% b) \/8gh c) \/2gh d)\/%

428. A target is made of two plates, one of wood and the other of iron. The thickness of the wooden plate is 4
cm and that of iron plate is 2 cm. A bullet fired goes through the wood first and then penetrates 1 cm into
iron. A similar bullet fired with the same velocity from opposite direction goes through iron first and then
penetrates 2cm into wood. If a; and a,be the retardation offered to the bullet by wood and iron plates
respectively, then
a)ty +t, b)a, =2a, c)a;=a, d) Data insufficient

429. Three balls 4, B, C are thrown from a height h with equal speed upwards, downwards and horizontally
respectively. What is the relation among speeds v,, vg, v, with which they hit the ground?

A) vy = v = V¢ b) vy > ve > vp C) vy = vg > V¢ d)vy <ve <vp

430. A boat travels 50 km east, then 120 km north and finally it comes back to the starting point through the
shortest distance. The total time of journey is 3 h. What is the average speed, in kmh™1, over the entire
trip?

a) Zero b) 100 c) 17 d) 33.33

431. A stone thrown vertically upward files past a window one second after it was thrown upward and after
three second on its way downward. The height of the window above the ground is (Take g = 10ms~?)
a) 20 m b) 15m c) 10 m d)5m

432. A particle starts from rest. Its acceleration (a) versus time (t) is as shown in the figure. The maximum
speed of the particle will be

ap
10 ms™
117 (s)
a) 110 ms™? b) 55 ms™?! c) 550 ms™?! d) 660 ms™?!

433. A person travels along a straight road for the first half time with a velocity v; and the next half time with a
velocity v,
The mean velocity V of the man is

2 1 1 + v
a) =+ b)V = 212 OV = [rv; d)Vz\/;
2

V1 Uy 2
434. A body A is thrown up vertically from the ground with a velocity V,, and another body B is simultaneously
dropped from a height H. They meet at a height g if I, is equal to

a) \/2gH b) JgH 5 %\/g_H Q 49

H

435. The three initial and final position of a man on the x —axis are given as

(i) (—8m, 7m) (ii) (7m,—3m) and (iii) (—7m, 3m)
Which pair gives the negative displacement
a) (i) b) (ii) c) (iii) d) (i) and (iii)

436. A particle starts from rest and experiences constant acceleration for 6 s. if it travels a distance d; in the
first two second, a distance d, in the next two seconds and a distance d5 in the last two second, then
ajdyidy:d;=1:1:1 b)dy:dy:d3=1:2:3
c)dy:idy:d;=1:3:5 d)d,:dy:d3=1:5:9

437. A body is thrown vertically up from the ground. It reaches a maximum height of 100m in 5sec. After what
time it will reach the ground from the maximum height position
a) 1.2 sec b) 5 sec c) 10 sec d) 25 sec
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443,

444,

445,

446.

447,

448.

449,

From a balloon rising vertically upwards as 5 ms™! a stone is thrown up at 10 ms~? relative to the balloon.
Its velocity with respect to ground after 2 s is

(assume g = 10 ms™2)

a) Zero b) 5ms~?! c) 10 ms™?! d) 20 ms™?!

A 120 m long train is moving in a direction with speed 20 m/s. A train B moving with 30 m/s in the
opposite direction and 130 m long crosses the first train in a time

a)6s b)36s c) 38s d) None of these

If a freely falling body travels in the last second a distance equal to the distance travelled by it in the first
three second, the time of the travel is

a) 6 sec b) 5 sec c) 4 sec d) 3 sec
The area under acceleration-time graph gives

a) Distance travelled b) Change in acceleration

c) Force acting d) Change in velocity

A particle is thrown vertically upwards. If it velocity at half of the maximum height is 10 m/sec, then
maximum height attained by itis (Take g = 10 m/sec? )

a)8m b) 10 m c) 12m d)16m

A particle starts from rest at t = 0 and undergoes an acceleration a in ms~2 with time t in seconds which

is as shown
a

]‘3

34

Which one of the following plot represents velocity V in ms~! versus time ¢t in seconds

[
T6 _______________ 4 T6 ________________
v 4 24 v 4
SR S RS
——— 21 123 At ——+—1
F1 23 4—t 07 1 2 3 4—st

A train starts from station with an acceleration 1ms~2. A boy is 48 m behind the train with a constant
velocity 10ms™?1, the minimum time after which the boy will catch the train is
a) 4.8s b)8s c) 10s d)12s

. . : N : . k -
The displacement of the particle varies with time according to the relation x = > [1 — e~Pt]. Then the

velocity of the particle is

2) k(e ) bzf—bt 0) kbebt d) None of these

The velocity of a body of mass 20 kg decreases from 20 ms™1to 5 ms™? in a distance of 100 m. Force on the
body is

a) —27.5N b) —47.5N c) =37.5N d)—-67.5N

Two bodies being a free fall from rest, from the same height 2s apart. How long after the first body begins
to fall the two bodies will be 40m apart? (Take g = 10ms~?2)

a)ls b)2s c)3s d)4s

From an elevated point 4, a stone is projected vertically upwards. When the stone reaches a distance h
below 4, its velocity is double of what was at a height above A. The greatest height attained by the stone is

h 2h h 5h
a) - b) — c) — d)—
)3 )5 )5 )3
A bullet is fired with a speed of 1000 m/sec in order to hit a target 100 m away. If g = 10 m/s?, the gun

should be aimed
a) Directly towards the target b) 5 cm above the target
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456.

457.

458.

459.

460.

461.

c) 10 cm above the target d) 15 cm above the target

A particle moving with a uniform acceleration travels 24 m and 64 m in the first two consecutive intervals
of 4 sec each.

Its initial velocity is

a) 1m/sec b) 10 m/sec c) 5m/sec d) 2m/sec

A ball is dropped on the floor from a height of 10 m. It rebounds to a height of 2.5m. If the ball is in contact
with the floor for 0.01 sec, the average acceleration during contact is

a) 2100 m/ sec? downwards b) 2100 m/ sec? upwards

c) 1400 m/ sec? d) 700m/sec?

A car moves a distance of 200 m. It covers first half of the distance at speed 60 kmh~! and the second half
at speed v. If the average speed is 40 kmh™1, the value of v is

a) 30 kmh™?! b) 13 kmh™? c) 60 kmh™! d) 40 kmh™!
Free fall of an object (in vacuum) is a case of motion with
a) Uniform velocity b) Uniform acceleration c¢) Variable acceleration d) Constant momentum

A projectile is fired vertically upwards with an initial velocity u. After an interval of T seconds a second
projectile is fired vertically upwards, also with initial velocity is

. u . uz gTZ
a) They meet at time t = 7 and at a height ot s
2 2
b) They meet at time ¢ = > + ~and at a height o e
2 2
c) They meet at time t = 3 + g and at a height g—g - %

d) They never meet

A body starting from rest moves with uniform acceleration. The distance covered by the body in time t is
proportional to

a) Vvt b) t3/2 c) t?/3 d) ¢?

The velocity-time graph of a body moving in a straight line is shown in the figure. The displacement and
distance travelled by the body in 6 sec are respectively

5
4

3

T 27

<0 T : :

i 1 2 3 |4 5 6

g: t(sec) —

a)8m,16m b)16m,8m c) 16 m,16m d)8m,8m

A Body moves 6 m north. 8 m east and 10 m vertically upwards, what is its resultant displacement from
initial position

10
a) 10vV2m b) 10 m

c)—=m
V2

A particle moves along a straight line such that its position x at any time t is x = 6t? — t3. Where x in

metre ant t is in second, then

d) 10 x 2m

a) Att = 0 acceleration is 12 ms™2 b) x — t curve has maximum at 4 s

c) Both (a) and (b) are wrong d) Both (a) and (b) are correct

Two trains are moving with equal speed in opposite directions along two parallel railway tracks. If the
wind is blowing with speed u along the track so that the relative velocities of the trains with respect to the
wind are in the ratio 1: 2, then the speed of each train must be

a) 3u b) 2u c) 5u d) 4u

A body is projected with a velocity v and after some time it returns to the point from which it was
projected. The average velocity and average speed of the body for the total time of flight are

a) ¥/2and v/2 b) 0 and v/2 c) 0and 0 d)v/2and 0

Two cars A and B are travelling in the same direction with velocities v, and vy (v, > vg). When the car A
is at a distance s behind car B, the driver of the car A applies the brakes producing a uniform retardation

Page |45



462.

463.
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468.

469.

470.

471.

472.

a, there will be no collision when

v, — Ug)? v, — vg)? v, — vg)? v, — vg)?
(04— va) b o = 8) O, B g < P 70)
2a 2a 2a 2a

A body falling from a high Minaret travels 40 m in the last 2 seconds of its fall to ground. Height of Minaret
in meters is (take g = 10 m/s~?)

a) 60 b) 45 c) 80 d) 50

A body is moving with uniform acceleration describes 40 m in the first 5 sec and 65 m in next 5 sec. Its
initial velocity will be

a)4m/s b) 2.5m/s c) 5.5m/s d)11m/s

A bullet moving with a velocity of 200 cm/s penetrates a wooden block and comes to rest after traversing
4cm inside it. What velocity is needed for travelling distance of 9¢cm in same block

a) 100 cm/s b) 136.2cm/s c) 300cm/s d) 250 cm/s

For a moving body at any instant of time

a) If the body is not moving, the acceleration is necessarily zero

b) If the body is slowing, the retardation is negative

c) If the body is slowing, the distance is negative

d) If displacement, velocity and acceleration at that instant are known, we can find the displacement at any

a)s <

given time in future
A ball is dropped from a bridge at a height of 176.4 m over a river. After 2 s, a second ball is thrown
straight downwards. What should be the initial velocity of the second ball so that both hit the water
simultaneously?
a) 245 ms™?! b) 49 ms~1 c) 145 ms™! d) 24.5ms™!
The acceleration a of a particle starting from rest varies with time according to relation a = at + . The
velocity of the particle after a time t will be

at? at? 1 (at? + B)
a) — b) — o) at* + =Pt d—— =™
) >+ B ) >+ Bt ) > B ) 5
The relation between time and distance is t = ax? + Bx, where a and f8 are constants. The retardation is
a) 2av3 b) 2pv3 c) 2apv? d) 2p%v3

A particle shows distance-time curve as given in this figure. The maximum instantaneous velocity of the
particle is around the point

D

Distance
“n

t time
a)D b) A c)B d)C
A point particle starting from rest has a velocity that increase linearly with time such that v = pt, where
p = 4ms~2. The distance covered in the first 2 s will be
a) 6m b) 4 m c) 8m d) 10 m
A particle moves along the sides AB, BC, CD of a square of side 25 m wuth a velocity of 15 ms™1. Its
average velocity is

D A

a) 15ms™1 b) 10ms~1 c) 7.5ms™?! d) 5mst

If a body is thrown up with the velocity of 15 m/s then maximum height attained by the body is (g =
10 m/s?)

a) 11.25m b)16.2m c) 245m d)7.62m
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473. Velocity-time (v-t) graph for a moving object is shown in the figure. Total displacement of the object
during the same interval when there is non-zero acceleration and retardation is

v(m/s) 4
fs1
2 +
1
1=0 2I0 30 4I0 SIO GIO
t(sec) —>
a) 60m b) 50 m c) 30m d)40m

474. Figure shows the acceleration-time graphs of a particle. Which of the following represents the
corresponding velocity-time graphs?

t—

a)? b)? J c)%

475. A boggy of uniformly moving train is suddenly detached from train and stops after covering some distance.
The distance covered by the boggy and distance covered by the train in the same time has relation
a) Both will be equal b) First will be half of second
¢) First will be 1/4 of second d) No definite ratio

476. An aeroplane is moving with horizontal velocity u at height h.The velocity of a packet dropped from it on
the earth’s surface will be (g is acceleration due to gravity)
a) Ju? + 2gh b) /2gh c) 2gh d) Ju? — 2gh

477. From the top of a tower of height 50m, a ball is thrown vertically upwards with a certain velocity. It hits
the ground 10 s after it is thrown up. How much time does it take to cover a distance AB where A and B
are two points 20m and 40m below the edge of the tower? (g = 10ms~?2)

ol
J U '

. '

Y
Y

a) 20s b) 1.0s c) 05s d)0.4s
478. A ball is thrown vertically upwards. [t was observed at a height h twice with a time interval At. The initial
velocity of the ball is

a) \/8gh + g2(At)? b) f8gh + (gTAt)Z c) % 8gh + g?(At)? d) \/8gh + 4g2(At)?

479. A particle moves along a semicircle of radius 10m in 5 seconds. The average velocity
of the particle is
a) 2rms~! b) 47 ms~! c) 2ms™?! d)4ms?!

480. A boy released a ball from the top of a building. It will clear a window 2m high at a distance 10m below the
top in nearly
a)ls b)1.3s c) 0.6s d)0.13s

481. A stone is dropped into water from a bridge 44.1m above the water. Another stone is thrown vertically
downward 1s later. Both strike the water simultaneously. What was the initial speed of the second stone?

a) 12.25 ms™?! b) 14.75 ms™1 c) 16.23 ms™?! d)17.15 ms™?!
482. The ratios of the distances traversed, in successive intervals of time by a body, falling from rest are
a)1:3:5:7:9: .. b)2:4:6:8:10: ... c)1:4:7:10:13:... d) None ofthese
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Equation of displacement for any particle is s = 3t3 + 7t? + 14t + 8m. Its acceleration at time t = 1 sec is
a) 10 m/s? b) 16 m/s? ) 25m/s? d) 32 m/s?

A balloon is rising vertically up with a velocity of 29 ms~1. A stone is dropped from it and it reaches the
ground in 10 seconds. The height of the balloon when the stone was dropped from itis ( g = 9.8 ms™2)

a) 100 m b) 200 m c) 400 m d) 150 m

A particle moving with a uniform acceleration travels 24 m and 64 m in the first two consecutive intervals
of 4 sec each.

Its initial velocity is

a) 1m/sec b) 10 m/sec c) 5m/sec d) 2m/sec
Acceleration-time graph of a body is shown. The corresponding velocity-time graph of the same body is

a

a)V‘ b)‘v c)\/‘ d)‘v

A particle is dropped vertically from rest a height. The time taken by it to fall through successive distances

of 1 m each will then be
a) All equal, being equal to /2/g second
b) In the ratio of the square roots of the integers 1, 2, 3.......

) In the ratio of the difference in the square roots of the integers i.e. /1, (\/i - \/T), (\/§ - \/i), (\/Z -
c

1 1 1

d) In the ratio of the reciprocal of the square roots of the integers i.e.,. NN

5l

A particle moves along x-axis as

x=4(t—2)+a(t —2)?

Which of the following is true

a) The initial velocity of the particle is 4 b) The acceleration of particle is 2a

c) The particle is at origin att = 0 d) None of these

The displacement-time graphs of two particles A and B are straight lines making angles of respectively 30°

and 60° with the time axis. If the velocity of A is v, and that of B is v, then the value of Z—A is
B

S b= 9 V3 a3

A bullet fired into a fixed target loses half of its velocity after penetrating 3 cm. How much further it will
penetrate before coming to rest assuming that if faces constant resistance to motion

a) 1.5cm b) 1.0 cm c) 3.0cm d)2.0cm

With what velocity a ball be projected vertically so that the distance covered by it in 5th second is twice the
distance it covers in its 6t second (g = 10 m/s?)

a) 58.8m/s b) 49 m/s c) 65m/s d) 19.6 m/s

A body is moving along a straight line path with constant velocity. At an instant of time the distance
travelled by it is S and its displacement is D, then

a)D<S b)D > S c)D=S§ dD<S

A body is released from a great height falls freely towards the earth. Another body is released from the
same height exactly a second later. Then the separation between two bodies, 2 s after the release of the
second body is, nearly

a) 15m b) 20 m c) 25m d) 30 m

A particle moves along a straight line such that its displacement at any time ¢t is given by S = t3 — 6t2 +
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3t + 4 metres

The velocity when the acceleration is zero is

a) 3ms™! b) —12ms™1 c) 42ms™1 d) —9ms~1!

A balloon is rising vertically up with a velocity of 29 ms~1. A stone is dropped from it and it reaches the
ground in 10 s. The height of the balloon when the stone was dropped from it is (g = 9.8 ms™2)

a) 400 m b) 150 m c) 100 m d) 200 m

The graph of displacement-time for a body travelling in a straight line is given. We can conclude that
S

A

o B !

a) The velocity is constant

b) The velocity increases uniformly.

¢) The body is subjected to acceleration from O to A.

d) The velocity of the body at 4 is zero.

A balloon gong upward with a velocity of 12 ms™?! is at a height of 65 m from the earth’s surface at any
instant. Exactly at this instant a ball drops from it. How much time will the ball take in reaching the
surface of earth?

(g=10ms~2)

a)5s b)6s c) 10s d) None of these

A ball is dropped from a high rise platform at t = 0 starting from rest. After 6 seconds another ball is
thrown downwards from the same platform with a speed v. The two balls meet at t = 18s. What is the
value of v? (taking g = 10 m/s?)

a) 60m/s b) 75 m/s c) 55m/s d)40m/s
Starting from rest, acceleration of a particle is a = 2(t — 1). The velocity of the particle at t = 5s is
a) 15 m/sec b) 25 m/sec c) 5m/sec d) None of these

A body of mass m is thrown upwards at an angle 8 with the horizontal with velocity v. While rising up the
velocity of the mass after t second will be

a) /(v cos )2 + (vsin )2 b) /(vcos® — vsinB)? — gt

) v? +g2t2 — (2 vsin0)gt d) \/v? + g2 + g2 — (2vcos 0)gt

The motion of a particle is described by the equation x = a + bt?> wherea = 15cmand b = 3 cm/s?.Its
instantaneous velocity at time 3 sec will be

a) 36 cm/sec b) 18 cm/sec c) 16 cm/sec d) 32 cm/sec

If the figure below represents a parabola, identify the physical quantities representing Y and X for
constant acceleration

Y
31
2.~_
1__
I I X
1 2
a) X = time, Y = velovity b) X = velocity,Y = time
c) X = time, Y = displacement d) X = time,Y = acceleration

Two balls are dropped from height h and 2h respectively from the earth surface. The ratio of time of these
balls to reach the earth is

a)1: 2 b)vV2:1 c2:1 d)1:4
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A body starts from rest, with uniform acceleration. If its velocity after n seconds is v,then its displacement
in the last two seconds is
2) 2v(n+1) b) @ 0 v(n—-1) d) 2v(in—1)
n n n

The distance x covered by a particle in one-dimensional motion varies with time t as x? = at? + 2bt + c.
The accelerating of the particle varies as
a) x73 b) x3/2 c) x? d) x=2/3
A particle moves for 20 seconds with velocity 3 m/s and then velocity 4 m/s for another 20 seconds and
finally moves with velocity 5 m/s for next 20 seconds. What is the average velocity of the particle
a)3m/s b)4m/s c) 5m/s d) Zero
The velocity-time graph of a body moving in a straight line is shown in the figure. The displacement and
distance travelled by the body in 6 sec are respectively

5

= 27
£1;
S0 : ‘ .
1] 1 |23 |4 5 6
§: t(sec) —
a)8m,16m b)16 m,8m c) 16 m,16m d)8m,8m

A stone thrown upward with a speed u from the top of the tower reaches the ground with a velocity 3u.
The height of the tower is

a) 3u?/g b) 4u?/g c) 6u’/g d) 9u?/g

Two trains each 50 m long are travelling in opposite direction with velocity 10 m/s and 15 m/s. The time
of crossing is

a) 2s b) 4s ) 2v/3s d)4/3s

A projectile is fired vertically upwards with an initial velocity u. After an interval of T seconds a second
projectile is fired vertically upwards, also with initial velocity is

. u . uz gTZ
a) They meet at time t = 7 and at a height w5

. u T . u?  grT?
b) They meet at time t = - + > and at a height >~ + =~

. u T . u? gr?
c) They meet at time t = 7 t3 and at a height % s

d) They never meet

A body of mass 10 kg is moving with a constant velocity of 10 m/s.When a constant force acts for 4
seconds on it, it moves with a velocity 2 m/sec in the opposite direction. The acceleration produced in it is
a) 3m/ sec? b) —3m/ sec? c) 0.3m/ sec? d) —0.3m/ sec?

The position of a particle at any instant ¢t is given by x = a cos wt. The speed-time graph of the particle is

A O
‘ U

Niaaas RN
=

A train moves from one station to another 2 hours time. Its speed-time graph during this motion is shown
in the figure. The maximum acceleration during the journey is

A -
U —1

y
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a) 140 km h™2
b) 160 km h~2
c) 100 km h™2
d) 120 km h™2

514. From the top of a tower, a particle is thrown vertically downwards with a velocity of 10ms~1. The ratio of
the distances covered by it in the 3rd and 2nd seconds of its motion is (Given, g = 10ms™2)
a) 7:5 b) 3:4 c) 4:3 d) 6:5

515. A body travels for 15 sec starting from rest with constant acceleration. If it travels distances S;, S, and S;
in the first five seconds, second five secods and next five seconds respectively the relation between §;, S,
and S; is

1.1 1, 1
a) Sl :SZ =S3 b) 551 = 352 =S3 C) Sl :§ 2553 d) Sl ZES :§S3

516. In the given v — t graph, the distance travelled by the body in 5 will be

Sz

v 307
(in ms-1) 20 L.
10 7
0 2 s > time (in sec)
-10] \j
-20 ottt T T T T T
a) 20m b) 40 m c) 80 m d) 100 m

517. A particle moves along a straight line such that its displacement at any time t is given by s = t3 — 6t +
3t + 4. The velocity when its acceleration is zero is
a) 2ms ! b) 12 ms™?! c) -9ms ! d)2ms™?!

518. A train moves from one station to another 2 hours time. Its speed-time graph during this motion is shown
in the figure. The maximum acceleration during the journey is

1
2100
3 80
E 60 D
£ 40
2 20 8 ™
& Mol L E

A 0.250.751.00 1.5 2.00

Time in hours—>

a) 140 km h~2 b) 160 km h™2 c) 100 km h=2 d) 120 km h2

519. A body A is thrown up vertically from the ground with a velocity V, and another body B is simultaneously
dropped from a height H. They meet at a height g if Vy is equal to

1
a) J2gH b) gl Q) 5 /gl a %9

H
520. Displacement (x) of a particle is related to time (t) as
x = at + bt? — ct3
Where a, b and c are constants of the motion. The velocity of the particle when its acceleration is zero is
given by
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2 b2 bZ 2

a — b — C — d -
)a+C )a+2€ )a+3c )a+4c

A stone dropped from a building of height h and it reaches after t seconds on earth. From the same
building if two stones are thrown (one upwards and other downwards) with the same velocity u and they
reach the earth surface after t; and t, seconds respectively, then

t,+t
) t=t; —t, b)t=122 o t=.t:t, d) t = t2¢2

A goa can travel at a speed of 8 kmh™1 in still water on a lake. In the flowing water of a stream, it can move
at 8kmh™! relative to the water in the stream. If the stream speed is 3kmh™%, how fast can the boat move
past a tree on the shore in travelling (i) upstream (ii) downstream?

a) 5kmh~! and 11 kmh™?! b) 11kmh~! and 5 kmh™?!

c) 8kmh~! and 8 kmh™?! d) 5kmh™! and 5 kmh™1.

A car is moving along a straight road with uniform, acceleration. It passes through two points P and Q
separated by a distance with velocities 30kmh~! and 40kmh~? respectively. The velocity of car midway
between P and Q is

a) 33.3km™1! b) 1 km™? c) 25v/2km™! d) 35.35 km™!

If a train travelling at 72 kmph is to be brought to rest in a distance of 200 metres, then its retardation
should be

a) 20 ms™2 b) 10 ms™2 c) 2ms™2 d) 1ms=2

Figure shows the graphical variation of displacement with time for the case of a particle moving along a

straight line. The accelerations of the particle during the intervals OA4, AB, BC and CD are respectively

A
D
C
T 8
A
X
t—>=
a)0OA AB BC ¢CD b- 0 + 0 o+ 0 + + d- 0 — 0

A bee files a line from a point A to another point B in 4 s with a velocity of |t — 2|ms™!. The distance
between A and B in metre is

a) 2 b) 4 c)6 d)8

The displacement-time graph of a moving particle is shown below. The instantaneous velocity of the
particle is negative at the point

“ D
&
;.5 -
[ —» -
a) C b) D o) E d)F

The retardation experienced by a moving motor boat, after its engine is cut off, is given by

du .
— = —kv?3, where k is a constant.

dt

If vy is the magnitude of the velocity at cut-off, the magnitude of the velocity at time t after the cut-off is
Yo ke S

2) o b3 ) voe YD 2vzke +1

A body moves 6m north, 8m east and 10m vertically upwards, what is its resultant displacement from
initial position?
b) 10m 10

a) 10vV2m c) ﬁm

A particle moving along a straight line has a velocity v ms™?, when it cleared a distance of y metre. These

d)10 X 2m
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531.

532.

533.

534.

535.

536.

537.

538.

539.

540.

541.

542.

543.

two are connected by the relation v = /49 + y. When its velocity is 1 ms™}, its acceleration (in ms™2)is
a) 1 b) 2 c)7 d) 0.5

The distance between two particles moving towards each other is decreasing at the rate of 6m/sec. If
these particles travel with same speeds and in the same direction, then the separation increase at the rate
of 4m/sec. The particles have speeds as

a) 5m/sec:1m/sec b) 4 m/sec:1m/sec c) 4m/sec:2m/sec d) 5m/sec:2m/sec
Which graph represents a state of rest for an object

a)’ i b) 9 a°

t t t t

When a ball is thrown up vertically with velocity V, , it reaches a maximum height of 'h’. If one wishes to
triple the maximum height then the ball should be thrown with velocity

a) V3V, b) 3V, c) 9V, d) 3/2V,

A body dropped from a height h with an initial speed zero, strikes the ground with a velocity 3 km/h.
Another body of same mass is dropped from the same height h with an initial speed -u = 4km/h. Find
the final velocity of second body with which it strikes the ground

a) 3km/h b) 4 km/h c) 5km/h d) 12 km/h

A man is 45 m behind the bus when the bus start accelerating from rest with acceleration 2.5 m/s?. With
what minimum velocity should the man start running to catch the bus

a)12m/s b) 14 m/s c) 15m/s d)16m/s

A body is moving from rest under constant acceleration and let S; be the displacement in the first (P — 1)
sec and S, be the displacement in the first P sec. The displacement in (P2 — P + 1)*"* see will be

a)S; + 5, b) $15, ) S-S5, d)S, /S,

A body projected vertically upwards with velocity u returns to the starting point in 4 seconds. If g =

10 m/ sec? , the value of u is

a) 5m/sec b) 10 m/sec c) 15m/sec d) 20 m/sec

Two bodies of different masses m, and m;, are dropped from two different heights a and b. The ratio of
the time taken by the two to cover these distances are

a)a:b b)b:a c)Va: Vb d) a? : b?

A ball is thrown vertically upwards. Which of the following plots represents the speed-time graph of the
ball during its flight if the air resistance is not ignored

a) b) c) d)

Speed —
Speed —>
Speed —
Speed —>

Time —> Time —> Time —> Time —>
A cricket ball is thrown up with a speed of 19.6 ms~1. The maximum height it can reach is
a) 9.8m b) 19.6 m c) 294 m d)39.2m

. . . s . . K -
The displacement of the particle varies with time according to the relation x = > [1 — e~P]. Then the

velocity of the particle is

k
a) k(e™bt) d) None of these

) ISP ) kbe bt

A body of 5 kg is moving with a velocity of 20m/s. If a force of 100N is applied on it for 10s in the same
direction as its velocity, what will now be the velocity of the body

a) 200 m/s b) 220 m/s c) 240 m/s d) 260 m/s

Consider a rubber ball freely falling from a height h = 4.9 m onto a horizontal elastic plate. Assume that
the duration of collision is negligible and the collision with the plate is totally elastic. Then the velocity as a
function of time will be
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544, A ball is thrown up under gravity (g = 10 m/sec?). Find its velocity after 1.0 sec at a height of 10m
a) 5m/ sec? b) 5m/sec c) 10 m/sec d) 15m/sec

545. The velocity-time graph of a particle moving along a straight line is shown in figure. The displacement of
the body in 5s is

— 21

1 —
v Il Il
(inms?) 0 i é 3 4 5
1 t (in sec)
< 2+
a) 0.5m b) 1m c) 2m d) 3m

546. Att = 0, a stone of mass 10 gm is thrown straight up from the ground level with a speed 10 m/s. After 1 s,
a second stone of the same mass is thrown from the same position with a speed 20 m/s. What is the
position of the first stone from the ground level at that moment? (Take g = 10 m/s?)

a) 10m b)1m c)2m d)5m

547. A man is 45 m behind the bus, when the bus starts accelerating from rest with acceleration 2.5 ms 2. With
what minimum velocity should the man start running to catch the bus?

a) 12ms™?! b) 14 ms™?! c) 15ms™! d) 16 ms™!

548. The initial velocity of a body moving along a straight line is 7 m/s. It has a uniform acceleration of 4 m/s?.
The distance covered by the body in the 5¢" second of its motion is
a)25m b)35m c) 50m d)85m

549. A very large number of balls are thrown vertically upwards in quick succession in such a way that the next
ball is thrown when the previous one is at the maximum height. If the maximum height is 5m, the number
of ball thrown per minute is (take g = 10 ms™2)

a) 120 b) 80 c) 60 d) 40

550. A ball dropped from the 9th story of a multi-storeyed building reaches the ground in 3s. In the first second
of its free fall, it passes through n stories, where n is equal to (Take g = 10ms™?2)

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

551. Two balls are dropped from height h and 2h respectively from the earth surface. The ratio of time of these
balls to reach the earth is

a)1: 2 b)vV2:1 c2:1 d)1:4
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552. A car travels half the distance with constant velocity of 40 kmph and the remaining half with a constant
velocity of 60 kmph. The average velocity of the car in kmph is
a) 40 b) 45 c) 48 d) 50

553. The displacement x of a particle at the instant when its velocity v is given by v = v/3x + 16. Its
acceleration and initial velocity are
a) 1.5 units, 4 units b) 3 units, 4 units ) 16 units, 1.6 units d) 16 units, 3 units

554. The velocity of a particle is v = v, + gt + ft2.If its position is x = 0 at t = 0, then its displacement after
unit time (¢ = 1)is

a) vy = 2g + 3f b)vyg+9/2 +f/3 )vo+g+f dve+g/2+f
555. A body falls from rest, its velocity at the end of first second is (g = 32ft/sec)
a) 16 ft/sec b) 32 ft/sec c) 64 ft/sec d) 24 ft/sec

556. A body begins to walk eastward along a street in front of his house and the graph of his position from
home is shown in the following figure. His average speed for the whole time interval is equal to

f

g 40 N

g 205

2 oKL L1 210

8 5 10 \I5

g 7

g 20

Z Time (min) —

[=%

8

a) 8m/min b) 6 m/min c) 3 m/min d) 2m/min
557. The ratios of the distances traversed, in successive intervals of time by a body, falling from rest are

a)1:3:5:7:9: ., b)2:4:6:8:10: ... c)1:4:7:10:13:... d) None of these
558. If the velocity of a particle is given by v = (180 — 16x)/2ms~?, then its acceleration will be

a) Zero b) 8 ms ™2 c) —8 ms™? d) 4 ms—?

559. The initial velocity of a body moving along a straight line is 7 m/s. It has a uniform acceleration of 4 m/s?.
The distance covered by the body in the 5t" second of its motion is
a)25m b)35m c) 50m d)85m

560. A car moving with a speed of 50 kmh™1, can be stopped by brakes after at least 6 m. if the same car is
moving at a speed of 100 kmh™1, the minimum stopping distance is

a)12m b) 18 m c) 24 m d) 6 m
561. A small block sides without friction down an inclined plane starting from rest. Let S, be the distance
travelled from time t = n — 1 to t = n. Then =2 is
n+1
2n—1 2n+1 2n—1 2n
a) b) ) d)
2n 2n—1 2n+1 2n+1

562. A body has speed of V,2V and 3V in first 1/3 of distance S, seconds 1/3 of S and third 1/3 of S respectively.

Its average speed will be
18 11
a)Vv b) 2V c) HV d)EV
563. A particle projected vertically upwards attains a maximum height H. If the ratio of the times to attain a
height h(h < H) is 5. Then
a) 4h = 3H b) 3h = 4H c)3h=H d)4h=H
564. The displacement-time graph of moving particle is shown below

o
=
@
£
@
Q
(T,

=

o

Time t

The instantaneous velocity of the particle is negative at the point
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a)D b) F cC d) E
565. A bus begins to move with an acceleration of 1ms~2. A man who is 48m behind the bus starts running at
10 ms~? to catch the bus. The man will be able to catch the bus after
a) 6s b) 5s c) 3s d) 8s
566. The driver of an express train moving with a velocity v, finds that a goods train is moving with a velocity
v, in the same direction on the same track. He applies the brakes and produces a retardation a. The
minimum time required to avoid collision is
V1 — Uy b)ﬂ c)ﬁ d) V1t 0,
a a a a
567. A ball is released from the top of a tower of height h metre. It takesT sec to reach the ground. What is the

a)

position of the ball ing s?

a) h/9 m from the ground b) 7h/9 m from the ground
¢) 8h/9 m from the ground d) 17h/18 m from the ground

568. A particle is constrained to move on a straight line path. It returns to the starting point after 10 sec. The
total distance covered by the particle during this time is 30 m. Which of the following statement about the
motion of the particle is false
a) Displacement of the particle is zero b) Average speed of the particle is 3m/s
¢) Displacement of the particle is 30 m d) Both (a) and (b)

569. The graph of displacement v/s time is

TD
I—)

Its corresponding velocity-time graph will be

t
a) t

b)

./

r—
t—>

)

v
<)

t—>
/ t—
570. If the velocity v of a particle moving along a straight line decreases linearly with its displacement s from
20ms ™! to a value approaching zero s = 30 m, then acceleration of the particle at s = 15m is
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571.

572.

573.

574.

575.

576.

577.

578.

579.

580.

A
20

!

(in ms™") _
% u (in m) 30
20 20
a) gms‘2 b) —§ms‘2 c) ?ms‘2 d) —?ms‘2

From the top of a tower, a stone is thrown up and reaches the ground in time ¢t; = 9s. A second stone is
thrown down with the same speed and reaches the ground in time t, = 4 s. A third stone is released from
rest and reaches the ground in time t;, which is equal to

a) 6.5s b) 6.0s 0) % S d)65s

A ball is projected upwards from a height h above the surface of the earth with velocity v. The time at
which the ball strikes the ground is

)V 2hg w2l 142 )2 4 14298 02014 [z + 2
a)—+— —[1- — ) — — — v2 +—
g 2 g g g v2 g g

The displacement of a particle is given by y = a + bt + ct? — dt*. The initial velocity and acceleration are
respectively

a) b,—4d b) —b, 2¢c c) b,2c d) 2¢c,—4d

A car starts from station and moves along the horizontal road by a machine delivering constant power.
The distance covered by the car in time t is proportional to

a) t? b) t3/2 c) t3/3 d)e3

A 210 m long train is moving due North at a speed of 25 m/s. A small bird is flying due South a little above
the train with speed 5 m/s. The time taken by the bird to cross the train is

a) 6s b) 7s c) 9s d) 10s

Two identical metal spheres are released from the top of a tower after t seconds of each other such that
they fall along the same vertical line. If air resistance is neglected, then at any instant of time during their
fall

a) The difference in their displacements remains the same

b) The difference between their speeds remains the same

¢) The difference between their heights above ground is proportional to t2

d) The difference between their displacements is proportional to t

Time taken by an object falling from rest to cover the height of h; and h, is respectively t; and t, then the
ratio of t; tot, is

a) hy:hy b) /hy: hy c) hy:2h, d) 2hy: h,

A body projected vertically upwards crosses a point twice in its journey at a height h just after t; and ¢,
second. Maximum height reached by the body is

2 2
a) (6 + )2 b g (452) ) 26 (252 SCES

A body starts from rest and moves with uniform acceleration. Which of the following graphs represent its
motion

= EE 1
a) b) c) d)

t —_—>

An object is moving with a uniform acceleration which is parallel to its instantaneous direction of motion.
The displacement (s) —velocity (v)graph of this object is
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a) : b) IS c) IS d) ls
S

581. A body falling from a high Minaret travels 40 m in the last 2 seconds of its fall to ground. Height of Minaret
in meters is (take g = 10 m/s™2)
a) 60
b) 45
c) 80
d) 50

582. A train has a speed of 60 km/h. for the first one hour and 40 km/h for the next half hour. Its average speed
inkm/his
a) 50 b) 53.33 c) 48 d) 70

583. A body falls from rest in the gravitational field of the earth. The distance travelled in the fifth second of its
motion is (g = 10 m/s?)
a) 25m b) 45m c) 90m d) 125m

584. A bind person after walking 10 steps in one direction each of length 80cm, turns randomly to the left or to
right by 900. After walking a total of 40 steps, the maximum displacement of the person from its starting
point can be
a) Zero b) 8v2m ) 16v/2m d)32m

585. Water drops fall at regular intervals from a tap which is 5 m above the ground. The third drop is leaving
the tap at the instant the first drop touches the ground. How far above the ground is the second drop at
that instant

a) 2.50m b) 3.75m c) 4.00m d)1.25m
586. e —‘—.—'\

e C

In figure, one car at rest and velocity of the light from head light is ¢, tehn velocity of light from head light
for the moving car at velocity v, would be

ajc+v b)c—v c)cXv d)c
587. If a car covers 2/5" of the total distance with v; speed and 3/5" distance with v, then average speed is
1 V1 + 0, 2v,v; 5v,7,
gy b d —=
a) ZVPiv2 ) 2 ) v+ v, ) 3v; + 2v,

588. Two trains each 50 m long are travelling in opposite direction with velocity 10 m/s and 15 m/s. The time
of crossing is
a) 2s b) 4s c) 24/3s d) 43 s

589. A car travels equal distances in the same direction with velocities 60kmh~1,20 km h™! and 10
km h~respectively. The average velocity of the car over the whole journey of motion is
a) 8ms™! b) 7 ms™! c) 6ms~! d)5ms~?!

590. A particle moving in a straight line covers half the distance with speed of 3m/s. The other half of the
distance is covered in two equal time intervals with speed of 4.5 m/s and 7.5 m/s respectively. The
average speed of particle during this motion is
a) 4m/s b) 5m/s c) 5.5m/s d) 4.8m/s

591. A man goes 10 m towards North, then 20 m towards east then displacement is
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a) 22.5m b) 25m c) 25.5m d) 30m

592. Two spheres of same size, one of mass 2 kg and another of mass 4 kg, are dropped simultaneously from
the top of Qutab Minar (height = 72 m). When they are 1 m above the ground, the two spheres have the
same
a) Momentum b) Kinetic energy c) Potential energy d) Acceleration

593. A body of mass 3 kg falls from the multi-storeyed building 100m high and buries itself 2m deep in the
sand. The time of penetration will be
a) 0.09s b)09s c) 9s d)10s

594. The distance travelled by a particle starting from rest and moving with an acceleration %ms‘z, in the third

second is
10 19
a) ?m b)?m c)6m d)4m

595. A train is moving towards east and a car is along north, both with same speed. The observed direction of
car to the passenger in the train is
a) East- north direction
b) West-north direction
¢) South-east direction
d) None of these
596. Velocity of a body on reaching the point from which it was projected upwards, is
Av=0 b)v =2u c) v=0>5u dv=u
597. A particle moves 200 cm in the first 2s and 220 cm in the next 4s with uniform deceleration. The velocity
of the particle at the end of 7s is
a) 12 cms™! b) 11 cms™! c) 10cms™1 d)5cms™!
598. The motion of a body falling from rest in a resistive medium is described by the equation % =a— by,

where a and b are constants. The velocity at any time t is
a
a) a(1 — b?) b) E(l —ebt c) abe™t d) ab?(1 —1t)

599. A stone is shot straight upward with a speed of 20 m/sec from a tower 200 m high. The speed with which
it strikes the ground is approximately
a) 60 m/sec b) 65 m/sec c) 70 m/sec d) 75 m/sec

600. A stone falls from a balloon that is descending at a uniform rate of 12ms~?1. The displacement of the stone
from the point of release after 10s is
a) 725m b) 610 m c) 510 m d) 490 m

601. A particle covers half of its total distance with speed v; and the rest half distance with speed v,. Its
average speed during the complete journey is
a) viv} v, + v, V103 2V,

— b
vZ +v3 ) 2 v+, vt v,
602. A frictionless wire AB is fixed on a sphere of radius R. A very small spherical ball slips on this wire. The
time taken by this ball to slip from A to B is
A

4

B
c
2\/gR cos 0 R gR
a b) 2./gR. c) 2 |— d) 77—
) sd ) 2//gR— ) ﬁ ) Teeest

603. A river is flowing from W to E with a speed of 5 m/min. A man can swim in still water with a velocity
10 m/min. In which direction should the man swim so as to take the shortest possible path to go to the
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south

a) 30° with downstream b) 60° with downstream
¢) 120° with downstream d) South
604. The acceleration experienced by a moving boat after is engine is cut-off, is given by a = —kv3, where k is a
constant. If v, is the magnitude of velocity at cut-off, then the magnitude of the velocity at time t after the
cut off is
Vo Vg Vo Vo

) 2ktv? D) T 2kt A2k DT+ 2k
605. A body has speed of V,2V and 3V in first 1/3 of distance S, seconds 1/3 of S and third 1/3 of S respectively.

Its average speed will be
18 11
a)Vv b) 2V c) —V d)EV
606. The ratio of the numerical values of the average velocity and average speed of a body is always
a) Unity b) Unity or less c) Unity or more d) Less than unity
607. The velocity of a bullet is reduced from 200 m/s to 100 m/s while travelling through a wooden block of
thickness 10 cm. The retardation, assuming it to be uniform, will be
a) 10 x 10* m/s? b) 12 x 10* m/s? c) 13.5 x 10* m/s? d) 15 x 10* m/s?
608. A ball is thrown vertically upwards from the top of a tower of height h with velocity v. The ball strikes the
ground after

)g 1+ 1+— b)—ll— ’1+— 1+i) d) - (1—%)
v

609. A body is at restat x = 0. Att = 0, it starts moving in the positive x —direction with a constant
acceleration. At the same instant another body passes through x = 0 moving in the positive x —direction
with a constant speed. The position of the first body is given by x; (¢t) after time t and that of the second
body by x,(t) after the same time interval. Which of the following graphs correctly describes (x; — x;) as
a function of time t?

(x1-x3)

(x1-x2) (x17xp) (X1-X3)

(6] t
[§) t 0 t (6] t

610. The time taken by a block of wood (initially at rest)to slide down a smooth inclined plane 9.8 m long
(angle of inclination is 30°) is

30°

1
a) Esec b) 2sec c) 4sec d) 1sec

611. A ball of mass m;and another ball of mass m, are dropped from equal height. If time taken by the balls are
t; and t, respectively, then

ty tr

a)t1=? b)t1=t2 C)t1=4t2 d)t]_:Z
612. A person moves 30 m north and then 20 m towards east and finally 30v/2m in south-west direction. The

displacement of the person from the origin will be
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a) 10 m along north b) 10 m along south c) 10 m along west d) Zero
613. The variation of velocity of a particle with time moving along a straight line is illustrated in the following

figure. The distance travelled by the particle in four seconds is

£
& | |
8 10 ! !
s N
0 1
1 2 3 4
Time in second
a) 60m b)55m c) 25m d)30m
614. A ball is thrown up under gravity (g = 10 m/sec?). Find its velocity after 1.0 sec at a height of 10m
a) 5m/ sec? b) 5m/sec c) 10 m/sec d) 15m/sec

615. A bus moves over a straight level road with a constant acceleration a. A body in the bus drops a ball
outside. The acceleration of the ball with respect to the bus and the earth are respectively
a)aandg b)a+gandg—a c)\/mandg d)\/r-l—gzanda
616. A ball is thrown vertically upwards with a velocity of 25 ms~?! from the top of a tower of height 30 m.
How long will it travel before it hits ground

a) 6s b) 5s ) 4s d) 12s
617. A particle is thrown upwards, then correct v — t graph will be
vA vA VA

VA

. o | N 0 |\

—T>t -7 > > !

618. Two cars A and B are moving with same speed of 45 km/hr along same direction. If a third car € coming
from the opposite direction with a speed of 36 km/hr meets two cars in an interval of 5 minutes, the
distance of separation of two cars 4 and B should be (in km)

a) 6.75 b) 7.25 c) 5.55 d) 8.35

619. An elevator is going up. The variation in the velocity of the elevator is as given in the graph. What is the

height to which the elevator takes the passengers?

Velocity (ms™)

0T S Sime ™10 127
a) 3.6m b) 28.8 m c) 36.0 m d) 72.0 m
620. A body is projected up with a speed ‘u’ and the time taken by it is T to reach the maximum height H. Pick
out the correct statement
a) Itreaches H/2inT/2 sec b) It acquires velocity u/2in T /2sec
c) Itsvelocityisu/2at H/2 d) Same velocity at 2T
621. The displacement-time graphs of two moving particles make angles of 30° and 45° with the x-axis. The

ratio of the two velocities is
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622.

623.

624.

625.

626.

627.

o

time —
a)V3:1 b)1:1 c)1:2 d)1:/3
A parachutist after bailing out falls 50 m without friction. When parachute opens, it decelerates at 2 ms™2.
He reaches the ground with a speed of 3 ms~!. At what height, did he bail out?
a)91m b) 182 m c) 293 m d) 111 m
A ball is thrown vertically upwards from the top of a tower at 4.9 ms™1. It strikes the pond near the base of
the tower after 3 seconds. The height of the tower is
a) 73.5m b) 44.1m c) 294 m d) None of these
Two cars are moving in the same direction with a speed of 30kmh ™. They are separated from each other
by 5 km. Third car moving in the opposite direction meets the two cars after an interval of 4 min. What is
the speed of the third car?
a) 30 kmh™! b) 35 kmh™?! c) 40 kmh™1 d) 45 kmh™?
A body starts from rest with uniform acceleration. If its velocity after n second is v, then its displacement

displacement -»-

in the last 2 s is

2) 2v(n+1) b) v(in+1) 0 v(in—-1) ) 2v(in—1)

n n n n
The motor of an electric train can give it an acceleration of 1 ms™2 and brakes can give a negative

acceleration of 3 ms™2. The shortest time in which the train can make a trip between the two stations
1215 m apart is

a) 113.6s b) 56.9s c) 60s d)55s

A ball is dropped vertically from a height d above the ground. It hits the ground and bounces up vertically
to a height d /2. Neglecting subsequent motion and air resistance, its velocity v varies with the height

h above the ground as

v

b)
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628.

629.

630.

631.

632.

633.

634.

635.

d v
?—,‘f h
Figure given shows the distance -time graph of the motion of a car. It follows from the graph that the car is

I

X

x=12#
—
a) Atrest b) In uniform motion
¢) In non-uniform acceleration d) Uniformly accelerated

A body is moving along a straight line path with constant velocity. At an instant of time the distance
travelled by it is s and its displacement is D, then

a)D<s b)D >s c)D=s d)D<s

A man drops a ball downside from the roof of a tower of height 400 m. At the same time another ball is
thrown upside with a velocity 50 m/s. From the surface of the tower, then they will meet at which height
from the surface of the tower

a) 100 m b) 320 m c) 80m d) 240 m

The velocity of a particle moving in a straight line varies with time in such a manner that v versus t graph
is velocity is v, and the total time of motion is ¢,

T

Vll’l

» {

t
(i) Average velocity of the particle is %vm
(ii)such motion cannot be realized in practical terms
a) Only (i) is correct b) Only (ii) is correct
c) Both (i)and (ii) are correct d) Both (i)and (ii) are wrong
A body is thrown vertically upwards with a velocity u. Find the true statement from the following
a) Both velocity and acceleration are zero at its highest point
b) Velocity is maximum and acceleration is zero at the highest point
c) Velocity is maximum and acceleration is g downwards at its highest point
d) Velocity is zero at the highest point and maximum height reached is u?/2g
The velocity of a body depends on time according to the equation v = 20 + 0.1t2. The body is undergoing
a) Uniform acceleration b) Uniform retardation
¢) Non-uniform acceleration d) Zero acceleration
The initial velocity of a particle is u (at t = 0) and the acceleration f is given by at. Which of the following
relation is valid
a) v=u+ at? b)v=u+a§ v=u+at dv=u
A ball is thrown vertically upward. Ignoring the air resistance, which one of the following plot represents
the velocity-time plot for the period ball remains in air?
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A body is moving according to the equation x = at + bt? — ct3 where x = displacement and a, b and c are
constants. The acceleration of the body is

a) a + 2bt b) 2b + 6¢t c) 2b — 6¢t d) 3b — 6¢t?

A ball is projected upwards from a height h above the surface of the earth with velocity v. The time at
which the ball strikes the ground is

)24 2he RN PR P N P L 01+ w2+ 20
a) —+— —|1- — c) — —- — V2 +—
g 2 g g g v? g g

Time taken by an object falling from rest to cover the height of h; and h, is respectively t; and t, then the
ratio of t; tot, is

a) hy:hy b) /hy:/hy c) hy:2h, d) 2hy: h,

Two cars A and B at rest at same point initially. If A starts with uniform velocity of 40 m/sec and B starts
in the same direction with constant acceleration of 4m/s?, then B will catch A after how much time

a) 10 sec b) 20 sec c) 30 sec d) 35 sec

A body dropped from a height h with an initial speed zero, strikes the ground with a velocity 3 km/h .
Another body of same mass is dropped from the same height h with an initial speed -u = 4km/h. Find
the final velocity of second body with which it strikes the ground

a) 3km/h b) 4 km/h c) 5km/h d)12 km/h

The correct statement from the following is

a) A body having zero velocity will not necessarily have zero acceleration

b) A body having zero velocity will necessarily have zero acceleration

c) A body having uniform speed can have only uniform acceleration

d) A body having non-uniform velocity will have zero acceleration

An aeroplane flies 400m north and 300m south and then flies 1200m upwards, then net displacement is
a) 1500m b) 1400m c) 1300m d) 1200m

A very large number of balls are thrown vertically upwards in quick succession in such a way that the next
ball is thrown when the previous one is at the maximum height. If the maximum height is 5m, the number
of ball thrown per minute is (take g = 10 ms™2)

a) 120 b) 80 c) 60 d) 40

A constant force acts on a body of mass 0.9 kg at rest for 10s. If the body moves a distance of 250 m, the
magnitude of the force is

a) 3N b) 3.5N c) 4.0N d) 4.5N

The speed of body moving with uniform acceleration is u.This speed is doubled while covering distance S,
its speed would be become

a) V3u b) V5u c) V1lu d)V7u

The variation of velocity of a particle moving along a straight line is shown in the figure. The distance
travelled by the particle in 4s is

20
10
30°
45°
time —
a) 25m b) 30 m c) 55m d) 60 m
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A body falling for 2 seconds covers a distance S is equal to that covered in next second. Taking g =
10m/s?,§ =

a)30m b) 10 m c) 60m d)20m

A ball A is thrown up vertically with speed u and at the same instant another ball B is released from a
height h. At time ¢, the speed of A relative to B is

a)u b) 2u cju—gt d) {/(u? — gt)

A boat moves with a speed of 5 km/h relative to water in a river flowing with a speed of 3 km/h and
having a width of 1 km. The minimum time taken around a round trip is

a) 5 min b) 60 min ¢) 20 min d) 30 min

A car A is travelling on a straight level road with a uniform speed of 60 km/h.

It is followed by another car B which is moving with a speed of 70km/h. When the distance between them
is 2.5 km, the car B is given a deceleration of 20 km/h? After how much time will B catch up with A.

a) 1hr b) 1/2hr c) 1/4hr d) 1/8hr

A body is released from a great height and falls freely towards the earth. Another body is released from the
same height exactly one second later. The separation between the two bodies , two seconds after the
release of the second body is

a)49m b) 9.8 m c) 19.6m d) 245m

A boat moves with a speed of 5 km/h relative to water in a river flowing with a speed of 3 km/h and
having a width of 1 km. The minimum time taken around a round trip is

a) 5 min b) 60 min ¢) 20 min d) 30 min

The particles A4, B and C are thrown from the top of a tower with the same speed. A4 is thrown up, B is
thrown down and C is horizontally. They hit the ground with speeds V,, V and V, respectively

a) V=V =V, b)V,=Vg >V, A Vg>V.>V, AV, >V =V,

A body starts from rest and falls vertically from a height of 19.6m. If g = 9.8ms ™2, then the distance
travelled by the body in the last 0.1s of its motion is

a) 19m b) 0.049 m c) 17.7 m d) 19.6 m

The displacement of the body along x — axis depends on time as vx = t + 1. Then the velocity of body
a) Increases with time b) Decreases with time  c) Independent of time  d) None of these

A particle moves along X- axis in such a way that its coordinate X varies with time t according to the
equation x = (2 — 5t + 6t%)m. The initial velocity of the particle is

a) -5m/s b)6m/s c) —3m/s d)3m/s

Three particles start from the origin at the same time, one with a velocity v, along x-axis, the second along
the y-axis with a velocity v, and the third along x = y line. The velocity of the third so that the three may
always lie on the same line is

2) V1V b) V2,0, 9 V3,1, d) Zero

vtV v, + vy vy + vy
A person going towards east in a car with a velocity of 25kmh™1, a train appears to move towards north
with a velocity of 25v/3 kmh ™. The actual velocity of the train will be
a) 25 kmh™! b) 50 kmh™? ¢) 5kmh™? d) 35 kmh™?!
A car moving with speed of 40 km/h can be stopped by applying brakes after atleast 2 m. If the same car is
moving with a speed of 80 km/h, what is the minimum stopping distance
a)8m b)2m c)4m d)6m
A 120 m long train is moving in a direction with speed 20 m/s. A train B moving with 30 m/s in the
opposite direction and 130 m long crosses the first train in a time
a)6s b)36s c) 38s d) None of these
From the top of tower a body A is projected vertically up, another body B is horizontally thrown and a
third body C is thrown vertically down with same velocity. Then
a) B strikes the ground with more velocity
b) C strikes the ground with less velocity
c) A, B, C strike the ground with same velocity
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d) A and Cstrike the ground with more velocity thanB

662. Two particles A and B start moving simultaneously from point P with velocity 15 ms~'and 20ms™
respectively. They move with equal accelerations but opposite in direction. When A overtakes B at C then
its velocity is 30ms™~1. The velocity of B at C will Ibe
a) 5ms~! b) 10ms™? c) 15ms™! d) 20ms™!

663. A car moves a distance of 200 m. it covers first half of the distance at speed 60 kmh~! and the second half
at speed v. If the average speed is 40 kmh™?, the value of v is
a) 30 kmh™! b) 13 kmh™? c) 60 kmh™?! d) 40 kmh™?!

664. A tiger chases a deer 30m ahead of it and gains 3m in 5s after the chase began. The distance gained by the
tigerin 10 s is
a) 6m b) 12 m c) 18 m d) 20 m

665. A particle moves with constant acceleration and v, v, and v; denote the average velocities in the three

successive interval t;, t, and t3 of time. Which of the following relations is correct?
)171—172 tl—tz V1 — Uy tl—tz V1 —Vy tl—tz V1 — Uy t1+t2
a = = = =

V, — V3 by +ts v, — V3 t] —t3 C)vz—v3_t2—t3 V, — V3 by +tg
666. A 210 m long train is moving due North at a speed of 25 m/s. A small bird is flying due South a little above
the train with speed 5 m/s. The time taken by the bird to cross the train is
a) 6s b) 7s c) 9s d) 10s
667. A body starting from rest moves with constant acceleration. The ratio of distance covered by the body

1

during the 5t sec to that covered in 5 sec is
a) 9/15 b) 3/5 c) 25/9 d) 1/25

668. A particle moves a distance x in time t according to equation x = (t + 5)~1. The acceleration of particle is
proportional to
a) (Velocity)?/3 b) (Velocity)3/? c) (distance)? d) (distance) 2

669. A ball is thrown straight upward with a speed v from a height h above the ground. The time taken for the
ball to strike the ground is given by

1 1 1 /@
—_ = _— 2 b = - = 2 by 2 d —
a) —h = vt S8t Yh=uvt S8t c) 58t ) .

670. A car moves a distance of 200 m. It covers first half of the distance at speed 60 kmh~?! and the second half
at speed v. If the average speed is 40 kmh™1, the value of v is
a) 30 kmh™? b) 13 kmh™? c) 60 kmh™! d) 40 kmh™!

671. Which graph represents a state of rest for an object

a)’ n'| o'l )’

e >

t t t t

672. The given graph shows the variation of velocity with displacement. Which one of the graph given below

correctly represents the variation of acceleration with displacement
v

Vo

>
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With what velocity a ball be projected vertically so that the distance covered by it in 5th second is twice the
distance it covers in its 6t second (g = 10 m/s?)

a) 58.8m/s b) 49 m/s c) 65m/s d) 19.6 m/s

A body, thrown upwards with some velocity reaches the maximum height of 50 m. Another body with the
double the mass thrown up with double the initial velocity will reach a maximum height of

a) 100 m b) 200 m c) 300m d) 400 m

Two particles held at different heights a and b above the ground are allowed to fall from rest. The ratio of
their velocities on reaching the ground is

a)a:b b) va: Vb c) a®:b? d) a3: b3

A body starts from rest and moves with a constant acceleration. The ratio of distance covered in the nth

second to the distance covered in n second is
2 1 1 1 2 1 2 1
a) —— — b) — —— ) ——— d)-+—
n n? nz n )nz n )n n?
The initial and final position vectors for a particle are respectively (—3.0 m)i +(2.0 m)j+(8.0 m)k

and (9.0 m)i + (2.0 m)j + (—8.0 m)k.The displacement of the particle is

a) (6.0 m)i + (4.0 m)j + (16.0 mk b) (6.0 m)i
c) (12.0 m)i — (16.0 m)j d) (12.0 m)i
What is the relation between displacement, time and acceleration in case of a body having uniform
acceleration
1
a) S =ut +Eft2 b)S=@w+/f)t Q) S =v?—2fs d) None of these

A body is thrown vertically up with a velocity u. It passes three points 4, B and C in its upward journey
with velocities %,% and % respectively. The ratio of the separations between points 4 and B and between B
and C i.e.,ﬂis

BC

a) 1 b) 2 g L0 020
7 7

680. A ball is dropped from top of a tower of 100m height. Simultaneously another ball was thrown upward

from bottom of the tower with a speed of 50 m/s (g = 10 m/s?). They will cross each other after
a) 1s b) 2s c) 3s d) 4s

681. A body moves for a total of nine second starting from rest with uniform acceleration and then with

uniform retardation, which is twice the value of acceleration and then stops. The duration of uniform
acceleration
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a)3s b)4.5s c)5s d)6s

A point initially at rest moves along x-axis. Its acceleration varies with time as a = (6t + 5) in ms™2. It
starts from origin, the distance covered in 1 s is

a) 3m b)3.5m c) 4m d) 4.5 m

A train is moving towards east and a car is along north, both with same speed. The observed direction of
car to the passenger in the train is

a) East- north direction b) West-north direction c) South-east direction  d) None of these

A student is standing at a distance of 50 metres from the bus. As soon as the bus begins its motion with an
acceleration of 1 ms~2, the student starts running towards the bus with a uniform velocity u. Assuming the
motion to be along a straight road, the minimum value of u, so that the student is able to catch the bus is

a) 52ms™?! b)8ms1! c) 10 ms™? d) 12 ms™1

Two balls A and B of same masses are thrown from the top of the building. 4, thrown upward with velocity
V and B, thrown downward with velocity V, then

a) Velocity of A is more than B at the ground

b) Velocity of B is more than A at the ground

c) Both A & B strike the ground with same velocity

d) None of these

The position of a particle moving along x-axis at certain times is given below:

t(s) 0 1 2 3
x(m) -2 0 6 16
Which of the following describes the motion correctly
a) Uniform accelerated b) Uniform decelerated
c) Non-uniform accelerated d) There is not enough data for generalization

The position of a particle x (in metres) at a time t seconds is given by the relation # = (3ti — t2 + 4k).
Calculate the magnitude of velocity of the particle after 5 seconds

a) 3.55 b) 5.03 c) 8.75 d) 10.44
A stone falls freely from rest from a height h and it travels a distance % in the last second. The value of h is
a) 145m b) 100 m c) 122.5m d) 200 m

A bullet fired into a fixed target loses half of its velocity after penetrating 3 cm. How much further it will
penetrate before coming to rest assuming that if faces constant resistance to motion

a) 1.5cm b) 1.0 cm c) 3.0cm d)2.0cm

From the top of a tower, a particle is thrown vertically downwards with a velocity of 10 m /sec. The ratio
of the distances, covered by it in the 3rd and 2nd seconds of the motion is (Take g = 10 m/s?)

a)5:7 b)7:5 c)3:6 d6:3

Two trains one of 100 m and another of length 125m, are moving in mutually opposite directions along
parallel lines, meet each other, each with speed 10m/s.

If their acceleration are 0.3m/s?and 0.2m/s?respectively, then the time taken to pass each other will be
a)5s b) 10 s c)15s d)20s

A body of mass m thrown horizontally with velocity vfrom the top of tower of height h, touches the level
ground a distance of 250 m from the foot of the tower. A body of mass, 2 m thrown horizontally with
velocity g, from the top of tower of height 4 h will touch the level ground at a distance x from the foot of

tower. The value of x is
a) 250 m b) 500 m c) 125m d) 250v2m

A balloon is at a height of 81m and is ascending upwards with a velocity of 12ms~. A body of 2 kg weight
is dropped from it. If g = 10ms™~2, the body will reach the surface of the earth in

a)15s b) 4.025 s c) 54s d) 6.75s

A rocket is fired upward from the earth’s surface such that it creates an acceleration of 19.6 m/ sec?. If
after 5 sec its engine is switched off, the maximum height of the rocket from earth’s surface would be

a) 245m b) 490 m c) 980 m d)735m

Two trains travelling on the same track are approaching each other with equal speeds of 40m/s. The
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drivers of the trains begin to decelerate simultaneously when they are just 2.0km apart. Assuming the
decelerations to be uniform and equal, the value of the deceleration to barely avoid collision should be

a) 11.8 m/s? b) 11.0 m/s? c) 2.1m/s? d) 0.8 m/s?

Two bodies of different masses m, and m, are dropped from two different heights a and b. The ratio of
the time taken by the two to cover these distances are

a)a:b b)b:a A)a: Vb d) a? : b?

The speed of body moving with uniform acceleration is u.This speed is doubled while covering distance S,
its speed would be become

a) V3u b) V5u <) Vilu d) V7u

A body starts to fall freely under gravity. The distance covered by it in first, second and third second are in
ratio

a) 1:3:5 b) 1:2:3 c) 1:4:9 d)1:5:6

The position x of a particle varies with time t as x = at? — bt3. The acceleration of the particle will be zero

at time t equal to

2 b) 22 = )z
a)b )5 ) 3h ) Zero

A particle moves along X- axis in such a way that its coordinate X varies with time t according to the
equation x = (2 — 5t + 6t?)m. The initial velocity of the particle is

a) -5m/s b)6m/s c) —3m/s d)3m/s
An object is projected upwards with a velocity of 100m/s. It will strike the ground after (approximately)
a) 10 sec b) 20 sec c) 15sec d) 5 sec

A ball is dropped from top of a tower of 100m height. Simultaneously another ball was thrown upward
from bottom of the tower with a speed of 50 m/s (g = 10 m/s?). They will cross each other after

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

If a ball is thrown vertically upwards with speed u, the distance covered during the last t seconds of its
ascent is

1 1
a) Egt2 b) ut — Egt2 c) (u—gt) d) ut

When a bullet is fired at a target, its velocity decreases by half after penetration 30 cm into it. The
additional thickness it will penetrate before coming to rest is

a) 30 cm b) 40 cm c) 10 cm d) 50 cm

Att = 0, a stone of mass 10 gm is thrown straight up from the ground level with a speed 10 m/s. After 1 s,
a second stone of the same mass is thrown from the same position with a speed 20 m/s. What is the
position of the first stone from the ground level at that moment? (Take g = 10 m/s?)

a) 10m b)1m c)2m d)5m

A stone is dropped from a height h. Simultaneously, another stone is thrown up from the ground which
reaches a height 4 h. The two stones cross other after time

h h
a)\/% b) /8gh c) /2gh d)\/%

The displacement of a particle is proportional to the cube of time elapsed. How does the acceleration of the
particle depends on time obtained

a) a o« t? b) a « 2t c) ax t3 daxt

If a freely falling body travels in the last second a distance equal to the distance travelled by it in the first
three second, the time of the travel is

a) 6 sec b) 5 sec c) 4 sec d) 3 sec

A body moves with initial velocity 10 ms~1. If it covers a distance of 20m in 2s, then acceleration of the
body is

a) Zero b) 10ms™2 c) 5ms™2 d) 2ms—2

A body sliding on a smooth inclined plane required 4s to reach the bottom, starting from rest at the top.
How much time does it takes to cover one-fourth the distance starting from rest at top?
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a)ls b)2s c)4s d)16s

Select the incorrect statements from the following

S1: Average velocity is path length divided by time interval

S2 :In general, speed is greater than the magnitude of the velocity

S3: A particle moving in a given direction with a non-zero velocity can have zero speed

S4 : The magnitude of average velocity is the average speed

a) S2 and S3 b) S1 and S4 c) S1,S3 and S4 d) All four statements
A stone thrown vertically upwards attains a maximum height of 45m. In what time the velocity of stone
become equal to one-half the velocity of throw? (Given g = 10ms™~2)

a)2s b)1.5s c)1ls d)0.5s

A bullet emerge from a barrel of length 1.2 m with a speed of 640 ms~!. Assuming constant acceleration,
the approximate time that is spends in the barrel after the gun is fired is

a) 4 ms b) 40 ms c) 400 us d)1s

A body moving with a uniform acceleration crosses a distance of 65 m in the 5th second and 105 m in 9t
second. How far will it go in 20 s?

a) 2040 m b) 240 m c) 2400 m d) 2004 m

A balloon starts rising from the ground with an acceleration of 1.25 m/s? after 8s, a stone is released from
the balloon. The stone will (g — 10 m/s?)

a) Reach the ground in 4 second

b) Begin to move down after being released

c) Have a displacement of 50 m

d) Cover a distance of 40 m in reaching the ground

Which of the following are true?

(i) A body having constant speed can have verying velocity.

(ii) Position-time graphs for two objects with zero relative velocity are parallel.

(iii) The numerical ration of velocity to speed of an object can never be more than one.

a) (i) b) (ii) and (iii) c) All d) None of these

The v — t graph for a particle is as shown. The distance travelled in the first four second is

v(ms‘l)

NG Y g
[N Sy

)
a) 12m b) 16 m c) 20m d) 24 m

A body starts from rest and moves with uniform acceleration. Which of the following graphs represents it
motion?

e
<—>»
—

—

I — I —» 7 [ —

Which of the following options is correct for the object having a straight line motion represented by the
following graph
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The object moves with constantly increasing velocity from O to A and then it moves with constant
velocity

b) Velocity of the object increases uniformly

c) Average velocity is zero

d) The graph shown is impossible

A boy standing at the top of a tower of 20 m height drops a stone. Assuming g = 10 ms™2, the velocity

with which it hits the ground is

a) 5.0m/s b) 10.0 m/s c) 20.0 m/s d) 40.0 m/s

A particle starts from rest. Its acceleration (a) versus time (t) is as shown in the figure. The maximum

speed of the particle will be
a

10 m/s*

1 t(s)

a) 110 m/s b) 55m/s c) 550 m/s d) 660 m/s
The distance-time graph of a particle at time t makes angle 45° with time axis. After 1s, it makes angle 60°
with time axis. What is the acceleration of the particle?

v (ms’l)

i HE(s)
N !

a) V3 — 1 unit b) V3 + 1 unit c) V3 unit d) 1 unit

A man throws balls with the same speed vertically upwards one after the other at an interval of two
seconds. What should be the speed of the throw so that more than two balls are in the sky at any time
(Given g = 9.8 m/s?)

a) Atleast 0.8 m/s b) Any speed less than 19.6 m/s

c) Only with speed 19.6 m/s d) More than 19.6

A 2 m wide truck is moving with a uniform speed v, = 8ms™? along a straight horizontal road. A
pedestrian starts to cross the road with a uniform speed v when the truck is 4m away from him. The
minimum value of v, so that he can cross the raod safely is

a) 2.62ms™! b) 4.6ms™?! c) 3.57ms™?! d) 1.414ms™?

A man is 45 m behind the bus when the bus start accelerating from rest with acceleration 2.5 m/s2. With
what minimum velocity should the man start running to catch the bus

a) 12m/s b) 14 m/s c) 15m/s d) 16 m/s

The acceleration of a train between two stations 2 km apart is shown in the figure. The maximum speed of
the train is
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a) 60ms™1! b) 30 ms™?! ¢) 120 ms™? d) 90 ms™?

A particle moves along the sides AB, BC, CD of a square of side 25 m wuth a velocity of 15 ms™1. Its
average velocity is

b) 10ms~! c) 7.5ms™?! d) 5ms~t

A body is released from the top of a tower of height h. It takes t sec to reach the ground. Where will be the
ball after time t/2 sec

a) At h/2 from the ground b) At h/4 from the ground

¢) Depends upon mass and volume of the body d) At 3h/4 from the ground

A steamer taken 12 days to reach from part x to part y. Every day only one steamer sets out from both the
ports. How many steamers does each steamer meet in the open sea?

a) 23 b) 25 c) 27 d) 21.

A train accelerates from rest at a constant rate a for distance x; and time ¢t;. After that it retards to rest at
constant rate f for distance x, and time ¢,. Then it is found that

gt b pa_f_n g f_t gl Bt

x, Bt X, a t X, a b X, a b
A stone is thrown with an initial speed of 4.9 m/s from a bridge in vertically upward direction. It falls
down in water after 2 sec. The height of the bridge is
a)49m b) 9.8 m c) 198 m d)24.7m
A body is released from a great height and falls freely towards the earth. Another body is released from the
same height exactly one second later. The separation between the two bodies, two seconds after the

release of the second body is

a)49m b) 9.8 m c) 19.6 m d)24.5m
Which of the following is a one dimensional motion

a) Landing of an aircraft b) Earth revolving around the sun

c) Motion of wheels of moving train d) Train running on a straight track

The velocity-time graph of a body is shown in figure. The ratio of the ... during the intervals OA and AB is....

A [ — B

c) Average accelerations, same as distance covered
: 1
d) Distance covered : -

A particle starts from rest at t = 0 and moves in a straight line with an acceleration as shown below. The
velocity of the particle at t = 3s is
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a)2ms?! b) 4ms?! c) 6ms?! d)8ms™?
736. The position coordinates of a particle moving in X — Y as a function of time t are
x = 2t? + 6t + 25
y=t?+2t+1
The speed of the object at t = 10 s is approximately
a) 31 b) 51 c) 71 d) 81
737. A ball is thrown vertically upwards from the top of a tower at 4.9ms 1. It strikes the pond near the base of
the tower after 3s. The height of the tower is
a) 29.4m b) 44.1m c) 73.5m d) 490m
738. A body starting from rest, accelerates at a constant rate a m/s? for some time after which it decelerates at
a constant rate b m/s? to come to rest finally. If the total time elapsed is t sec, the maximum velocity

attained by the body is given by
a) ac_lfbtm/s b) aa_bbtm/s c) azibbtm/s d) azibb
739. A police jeep is chasing with velocity of 45 km/h a thief in another jeep moving with velocity 153 km/h.
Police fires a bullet with muzzle velocity of 180 m/s. The velocity with which it will strike the car of the
thief is
a) 150 m/s b) 27 m/s c) 450 m/s d) 250 m/s
740. The acceleration a of a particle starting from rest varies with time according to relation a = at + . The
velocity of the particle after a time t will be
at? at? (at? + Bt)

1
a)T+‘3 b)7+ﬁt C)a’tz-l-zﬂt d)T

741. The velocity of a bullet is reduced from 200 m/s to 100 m/s while travelling through a wooden block of
thickness 10 cm. The retardation, assuming it to be uniform, will be
a) 10 x 10* m/s? b) 12 x 10* m/s? c) 13.5 x 10* m/s? d) 15 x 10* m/s?

742. A car starts from rest and moves with uniform acceleration a on a straight road from timet =0tot = T.

After that, a constant deceleration brings it to rest. In this process the average speed of the car is

aT 3aT aT

a) — b) — c) — d) aT

)2 )= ) )

743. A particle located at x = 0 at time t = 0, starts moving along the positive x —direction with a velocity v

Acceleration (m/s?)

N

tm/s

that varies as v = av/x. The displacement of the particle varies with time as
a) t? b) t c) tt/? d)¢3
744. Acceleration-time graph of a body is shown. The corresponding velocity-time graph of the same body is

a

t
a) b) c) d)
t ¢ t t

745. If the velocity of a car is increased by 20%, then the minimum distance in which it can be stopped increase
by
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746.

747.

748.

749.

750.

751.

752.

753.

754.

a) 44% b) 55% c) 66% d) 88%

If the velocity of particle is given by v = (180 — 16x)*/2 m/s, then its acceleration will be

a) Zero b) 8 m/s? c) —8m/s? d) 4m/s?

A graph is drawn between velocity and time for the motion of a particle. The area under the curve between
the time intervals t; and t, gives

a) Momentum of the particle b) Displacement of the particle

c) Acceleration of the particle d) Change in velocity of the particle

The relation between time and distance is t = ax? + fx, where a and f8 are constants. The retardation is
a) 2av® b) 28v3 c) 2apv? d) 2p%v3

An aeroplane files around a square field ABCD of each side 1000 km. Its speed along AB is 250 km h™?,
along DA 100 km h™1.Its average speed (in km h™1) over the entire trip is

a) 225.5 b) 175.5 c) 125.5 d) 190.5

A ball is dropped on a floor and bounces back to a height somewhat less than the original height, which of
the curves depicts its motion correctly?

| |
a) b)
[ — t —»
y y
) d)
t —» t—»

A body is thrown vertically upwards with velocity u. The distance travelled by it in the fifth and the sixth
seconds are equal. The velocity u is given by (g = 9.8 ms™2)
a) 24.5ms™1! b) 49.0 ms™?! c) 73.5ms™?! d)98.0 ms™?
A car accelerates from rest at a constant rate a for some time, after which it decelerates at a constant rate
B and comes to rest. If the total time elapsed is t, then the maximum velocity acquired by the car is
2 2 2

a)(at+ﬂ>t b)(a ﬂ)t 9 (a+ Bt Q) aft

ap ap apf a+p

The x — t graph shown in the figure represents

Displacement

Et1

Time
a) Constant velocity
b) Velocity of the body is continuously changing
c) Instantaneous velocity
d) The body travels with constant speed upto time t; and then stops
The acceleration of a particle increasing linearly with time t is bt. The particle starts from the origin with
an initial velocity v,. The distance travelled by the particle in time t will be
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1 1 1 1
a) Uot+gbt3 b) vot+§bt2 c) v0t+§bt3 d) v0t+§bt2

755. A particle is moving with constant acceleration from A to B in a straight line AB. If u and v are the
velocities at A and B respectively then its velocity at the midpoint C will be

a)<u2+v2>2 u+v v—u u? + 2

o b)— ) — d) >

756. A particle is constrained to move on a straight line path. It returns to the starting point after 10 sec. The
total distance covered by the particle during this time is 30 m. Which of the following statement about the
motion of the particle is false
a) Displacement of the particle is zero b) Average speed of the particle is 3m/s
c) Displacement of the particle is 30 m d) Both (a) and (b)

757. Two bodies are thrown vertically upwards with their initial speed in the ratio 2 : 3. The ratio of the
maximum heights reached by then and the ratio of their time taken by them to return back to the ground
respectively are
a)4 :9and2:3 b)2:3andV2: V3 c)vV2:+3and4:9 d)v2:+3and2:3

758. Two balls are dropped to the ground from different heights. One ball is dropped 2s after the other but they
both strike the ground at the same time. If the first ball takes 5s to reach the ground, then the difference in
initial heights is (g = 10 ms™2)

a) 20m b) 80m c) 170m d) 40m
759_ . . . . at aztz
The displacement of particle is given byx = aq + —-— 5
What is its acceleration?
2 2
a) £t b) _th2 0) a, d) Zero

3 3
760. A bullet emerges from a barrel of length 1.2 m with a speed of 640 ms~!. Assuming constant acceleration,

the approximate time that it spends in the barrel after the gun is fired is
a) 4ms b) 40 ms c) 400 us d)1s

761. An aeroplane is flying horizontally with a velocity of 600 kmh™! and at a height of 1960 m. When it is
vertically above a point 4 on the ground a bomb is released from it. The bomb strikes the ground at point
B. The distance AB is

a) 1200 m b) 0.33 km c) 333.3 km d) 3.33 km
762. The area under acceleration-time graph gives

a) Distance in travelled b) Change in acceleration

c) Force acting d) Change in velocity
763. The area under acceleration-time graph gives

a) Distance travelled b) Change in acceleration

c) Force acting d) Change in velocity

764. A police car is travelling in a straight line with a constant speed v. A truck travelling in the same direction
with constant velocity 3v/2 passes, the police car at t = 0. The police car starts acceleration 10 s after
passing the truck, at a constant rate of 3 ms~2, while truck continues to move at constant speed. If he
police car takes 10 s further to catch the truck, find the value of v
a) 10 ms™1! b) 15 ms™1! c) 20 ms™1! d) 30 ms™?!

765. A boy walks to his school at a distance of 6km with constant speed of 2.5 km/hour and walks back with a
constant speed of 4 km/hr. His average speed for round trip expressed in km/hour, is
a) 24/13 b) 40/13 c)3 d)1/2

766. An aircraft is flying at a height of 34000m above the ground. If the angle subtended at a ground
observation point by the aircraft positions 10s apart is 30°, then the speed of the aircraft is
a) 19.63ms™1 b) 1963 ms™1 c) 108 ms™1! d) 196.3 ms™1

767. In the following graph, distance travelled by the body in meters is
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768.

769.

770.

771.

772.

773.

774.

775.

776.

777.

[y
w <

vm/s —
.
=)

10 20 30 40
Time (s) ——
a) 200
b) 250
c) 300
d) 400

The engine of motorcycle can produce a maximum acceleration 5 m/s2. Its brakes can produce a
maximum retardation 10 m/s?. What is the minimum time in which it can over a distance of 1.5 km

a) 30 sec b) 15 sec c) 10 sec d) 5 sec

A body A starts from rest with an acceleration a,. After 2 seconds, another body B starts from rest with an
acceleration a,. If they travel equal distances in the 5th second, after the start of A, then the ration a,: a; is
equal to

a)5:9 b)5:7 c)9:5 d)o:7

The velocity of particle is v = vy + gt + ft2. If its position is x = 0 at t = 0, then its displacement after unit
time (t =1)is

a) vy +2g + 3f b)vy+g/2+f/3 vo+g+f d)vy+g/2+f

An aeroplane files around a square field ABCD of each side 1000 km. Its speed along AB is 250 km h™1,

along DA 100 km h™1.Its average speed (in km h™1) over the entire trip is

a) 225.5 b) 175.5 c) 1255 d) 190.5

A balloon is rising vertically up with a velocity of 29 ms~1. A stone is dropped from it and it reaches the

ground in 10 seconds. The height of the balloon when the stone was dropped from itis (g = 9.8 ms™2)

a) 100 m b) 200 m c) 400 m d) 150 m

A car accelerates from rest at a constant rate of 2ms~2 for sometime. Then, it retards at a constant rate of

4ms~2and comes to rest. If the total time for which it remains in motion is 3s, what is the total distance

travelled?

a) 2m b) 3m c) 4m d) 6m

A particle is dropped vertically from rest a height. The time taken by it to fall through successive distances

of 1 m each will then be

a) All equal, being equal to \/m second

b) In the ratio of the square roots of the integers 1, 2, 3.......

9 In the ratio of the difference in the square roots of the integers i.e. V1, (v2 — V1), (V3 — v2), (V4 —
1111

TNI'VZ'V3 VA

A particle moving in a straight line covers half the distance with a speed of 3ms™1. The other half of the

distance is covered in two equal time intervals with speeds of 4.5ms~and 7.5ms 1. The average speed of

the particle during this motion is

a) 4ms—! b) 5ms~! c) 55ms™?! d) 4.8 ms™?!

A body starting from rest moves with uniform acceleration. The distance covered by the body in time t is

proportional to

a) Vt b) t3/2 c) t? d)¢3

Two boys are standing at the ends A and B of a ground where AB = a. The boy at B starts running in a

direction perpendicular to AB with velocity v;. The boy at A4 starts running simultaneously with velocity v

and catches the other boy in a time ¢, when t is

d) In the ratio of the reciprocal of the square roots of the integers i.e
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778.

779.

780.

781.

782.

783.

a
a) [(v2 + v2) b) ’az / (W2 —v?) ca/(v—uvy) da/ W +vy)

Three different objects of masses m,, m, and m; are allowed to fall from rest and from the same point ‘0’
along three different frictionless paths. The speeds of the three objects, on reaching the ground, will be in

the ratio of
1 1 1

a) my:my:ms b) my:2m,:3m; c1:1:1 d)m—l:m—z:m—3
A train is moving slowly on a straight track with a constant speed of 2 ms~1. A passenger in that train
starts walking at a steady aped of a 2 ms ™! to the back of the train in the opposite direction of the motion
of the train. So to an observer standing on the platform directly in front of that passenger. The velocity of
the passenger appears to be
a) 4ms~! b)2ms~?!
c¢) 2ms~1 in the opposite direction of the train d) Zero
A bird files for 4s with a velocity of |t — 2|ms™? in a straight line, where t =time in second. It covers a
distance of
a) 8m b) 6 m c) 4m d)2m
A particle moving with a uniform acceleration along a straight line covers distance a and b in successive
intervals of p and q second. The acceleration of the particle is

ra(p +q) 2(aq — bp) bp —aq 2(bp — aq)
a) o——~ b) ——-+ ) ——— d) ——

2(bp — aq) ra(® — ) ra(® —q) rq(p — q)
The motion of a particle is described by the equation u = at. The distance travelled by the particle in the
first 4 seconds

a) 4a b) 12a c) 6a d) 8a
Equation of displacement for any particle is s = 3t3 + 7t? + 14t + 8m. Its acceleration at time t = 1 sec is
a) 10 m/s? b) 16 m/s? c) 25m/s? d) 32 m/s?

784. A body is travelling in a straight line with a uniformly increasing speed. Which one of the plot represents

785.

786.

787.

788.

789.

the changes in distance (s) travelled with time (t)

4
a) b) c) d)

—
—
—

— ! — ! — !

For a body moving with relativistic speed, if the velocity is doubled, then

a) Its linear momentum is doubled

b) Its linear momentum will be less than double

c) Its linear momentum will be more than double

d) Its linear momentum remains unchanged

A body moves with initial velocity 10 ms~1. If it covers a distance of 20m in 2s, then acceleration of the
body is

a) Zero b) 10ms™2 c) 5ms™2 d) 2ms™2

A car starts from rest and accelerates uniformly to a speed of 180 kmh™! in 10 seconds. The distance
covered by the car in this time interval is

a) 500 m b) 250 m c) 100 m d) 200 m

A body projected vertically upwards with velocity u returns to the starting point in 4 seconds. If g =
10 m/sec? , the value of u is

a) 5m/sec b) 10 m/sec c) 15m/sec d) 20 m/sec

The velocity-time and acceleration-time graphs of a particle are given as
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Acceleration —
Velocity —»

Time —— Time ——

Its position-time graph may be given as

g g g g

a) 2 b) 2 9 2 Q)

£ & L &
Time —— Time —— Time —> Time ——

790. What determines the nature of the path followed by the particle
a) Speed b) Velocity c) Acceleration d) Both (b) and (c)
791. A particle covers 4m, 5m, 6m, and 7m, in 3rd, 4th, 5th and 6th second respectively. The particle starts
a) With an initial non-zero velocity and moves with uniform acceleration
b) From rest and moves with uniform velocity
¢) With an initial velocity and moves with uniform velocity
d) From rest and moves with uniform acceleration
792. The acceleration ‘a’ in m/s? of a particle is given by a = 3t% + 2t + 2 where ¢ is the time. If the particle
starts out with a velocity u = 2m/s at t = 0, then the velocity at the end of 2 seconds is

a)12m/s b) 18 m/s c) 27m/s d)36m/s

793. A 150 m long train is moving with a uniform velocity of 45 km/h. The time taken by the train to cross a
bridge of length 850 m is
a) 56 sec b) 68 sec c) 80 sec d) 92 sec

794. For the velocity-time graph shown in figure below the distance covered by the body in last two seconds of
its motion is what fraction of the total distance covered by it in all the seven seconds

10 —

Velocity (m/sec) —
A O o
I I I

N
T

1 2I 3 zlt 5 ﬁl 7
Time (sec) ——
1 1 1 2
V3 R 93 D3
795. A body of mass 10 kg is moving with a constant velocity of 10 m/s.When a constant force acts for 4
seconds on it, it moves with a velocity 2 m/sec in the opposite direction. The acceleration produced in it is
a) 3m/ sec? b) —3m/ sec? c) 0.3m/ sec? d) —0.3m/ sec?
796. A body starting from rest moves with constant acceleration. The ratio of distance covered by the body
during the 5 th second to that covered in 5 s is

9 b 3 25 d 1
)25 5 5 )25
797. Which of the following is a one dimensional motion
a) Landing of an aircraft b) Earth revolving around the sun
c) Motion of wheels of moving train d) Train running on a straight track

798. Which of the following 4 statements is false
a) A body can have zero velocity and still be accelerated
b) A body can have a constant velocity and still have a varying speed
c) A body can have a constant speed and still have a varying velocity
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799.

800.

801.

802.

803.

804.

805.

806.

807.

808.

809.

d) The direction of the velocity of a body can change when its acceleration is constant
If a car covers 2/5" of the total distance with v; speed and 3/5" distance with v, then average speed is
1 v+ v, AV 5v,v,
2) Vv b) = )y ¥, D32,
A thief is running away on a straight road in a jeep moving with a speed of 9ms™1. A police man chases him
on a motor cycle moving at a speed of 10ms™1. If the instantaneous. Separation of the jeep from the motor
cycle is 100m, how long will it take for the police man to catch the theif.
a)ls b)19s c) 90s d) 100 s
A graph is drawn between velocity and time for the motion of a particle. The area under the curve between
the time intervals t; and t, gives
a) Momentum of the particle b) Displacement of the particle
c) Acceleration of the particle d) Change in velocity of the particle
Which of the following 4 statements is false
a) A body can have zero velocity and still be accelerated
b) A body can have a constant velocity and still have a varying speed
¢) A body can have a constant speed and still have a varying velocity
d) The direction of the velocity of a body can change when its acceleration is constant
A car, starting from rest, accelerates at the rate f through a distance S, then continues at constant speed

for time t and then decelerates at the rate g to come to rest. If the total distance traversed is 15 S, then

1 1 1 1
= - 2 b = — 2 = — 2 d = - 2
a) s th )S 4ft c)S 72ft )S 6ft

A stone is released from a balloon moving upwards with velocity vy a height h at t = 0. Which of the
following graphs is best representation of velocity-time graph for the motion of stone?

V V V Vv
a) T b) T ) T d)T

— —»1 —» — 1

Two balls of same size but the density of one is greater than that of the other are dropped from the same

height, then which ball will reach the earth first (air resistance is negligible)

a) Heavy ball b) Light ball c) Both simultaneously  d) Will depend upon the
density of the balls

The relation between time t and distance x is t = ax? + bx, where a and bconstants are. The acceleration

is

a) —2abv? b) 2 bv3 c) —2av? d) 2av?

A body travelling with uniform acceleration crosses two points A and B with velocities 20ms~

d30 ms~1! respectively. The speed of the body at the mid-point of A and B is nearest to

a) 25.5ms™! b) 25 ms~?! c) 24ms™?! d) 10vV6 ms™1

The distance between two particles moving towards each other is decreasing at the rate of 6m/sec. If

these particles travel with same speeds and in the same direction, then the separation increase at the rate

of 4m/sec. The particles have speeds as

a) 5m/sec:1m/sec b) 4 m/sec:1m/sec c) 4m/sec:2m/sec d) 5m/sec:2m/sec

A frictionless wire AB is fixed on a sphere of radius R. A very small spherical ball slips on this wire. The

time taken by this ball to slip from A to B is
A

/‘

B

T and
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810.

811.

812.

813.

814.

815.

816.

817.

2,\/gR cos 8 R gR
2+/gR. — R ———
a) b) 2/ g c) 2\/; d) Jgcos

gcos@ 9

For a particle moving in a straight line, the displacement of the particle at time t is given by § = t> — 6t% +
3t + 7. What is the velocity of the particle when its acceleration is zero?
a) —9ms! b) —12ms™! c) 3ms™?! d) 42 ms™?!
Two balls of same size but the density of one is greater than that of the other are dropped from the same
height, then which ball will reach the earth first (air resistance is negligible)?
a) Heavy ball b) Light ball
c) Both simultaneously d) Will depend upon the density of the balls
A particle is projected upwards. The times corresponding to height h while ascending and while
descending are t; and t, respectively. The velocity of projection will be

gt +t)

a) gty b) gt; c) g(t +t2) d) >

A boggy of uniformly moving train is suddenly detached from train and stops after covering some distance.
The distance covered by the boggy and distance covered by the train in the same time has relation

a) Both will be equal b) First will be half of second

c) First will be 1/4 of second d) No definite ratio

A particle moves along x-axis as

x =4t —2) + a(t — 2)?

Which of the following is true

a) The initial velocity of the particle is 4 b) The acceleration of particle is 2a

c) The particle is at origin att = 0 d) None of these

A ball is thrown vertically upwards. Which of the following plots represents the speed-time graph of the
ball during its flight if the air resistance is not ignored

a)

Speed —

Time —

b)

Speed —>

Time —>

a
L —
Speed —»

Time —

d)

Speed —>

Time —
A body starting from rest, accelerates at a constant rate a m/s? for some time after which it decelerates at
a constant rate b m/s? to come to rest finally. If the total time elapsed is t sec, the maximum velocity

attained by the body is given by

ab ab 2ab 2ab
b d
a)a+btm/s )a_btm/s c)a+btm/s )a—b

The numerical ratio of average velocity to average speed is

tm/s
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818.

819.

820.

821.

822.

823.

824.

825.

826.

a) Always less than one b) Always equal to one

c) Always more than one d) Equal to or less than one

A bullet moving with a speed of 100 ms™~! can just penetrate two planks of equal thickness. Then, the
number of such planks penetrated by the same bullet when the speed is doubled will be

a) 6 b) 10 c) 4 d)8

A particle starts from rest at t = 0 and moves in a straight line with acceleration as shown in figure. The
velocity of the particleatt = 3 s is

Y +4

g

=}

S -

2 >

5 ! 2 3 i> time (s)

5

S 4
a) 2ms™1! b) 4 ms™? c) 6ms~! d)8ms?!

A car A is travelling on a straight level road with a uniform speed of 60 km/h.

It is followed by another car B which is moving with a speed of 70km/h. When the distance between them
is 2.5 km, the car B is given a deceleration of 20 km/h? After how much time will B catch up with A.

a) 1 hr b) 1/2hr c) 1/4hr d) 1/8hr

A man wants to reach point B on the opposite bank of a river flowing at a speed as shown in figure. What
minimum speed relative to water should the man have so that he can reach point B? In which direction
should be swim?

3
t
|
i
I
I
|
|
1
|
1
i

a) uv2 b) u/\2 c) 2u d)u/2
In the above question, the nearest distance between the two persons is
a) 10 m b)9m c) 8m d)7.2m

A bullet emerges from a barrel of length 1.2 m with a speed of 640 ms~!. Assuming constant acceleration,
the approximate time that it spends in the barrel after the gun is fired is

a) 4ms b) 40 ms c) 400 us d)1s

A body thrown vertically upwards with an initial velocity u reaches maximum height in 6 seconds. The
ratio of the distances travelled by the body in the first second and the seventh second is

a)l:1 b)11:1 c)1:2 d1:11

A car starting from rest, accelerates at the rate f through a distance S, then continues at constant speed for
time t and then decelerates at the rate /2 to come to rest. If the total distance travelled is 15 S, then

1 1
a)S=ft b) S = Eftz QS = 5 ft2 d) None of these

Which of the following curves represent the v — t graph of an object falling on a metallic surface and
bouncing back?

a)% b)T C)T d)T

—1 —7

827. A point initially at rest moves along x-axis. Its acceleration varies with time as a — (6t + 5)in ms™2. If it
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828.

829.

830.

831.

832.

833.

834.

835.

836.

837.

838.

starts from origin, the distance covered in 2s is

a) 20 m b) 18 m c) 16 m d)25m

A ball kicked vertically up attains a height of 19.6m and returns to the point of throw. If the ball is in air for
four second, then the value of acceleration due to gravity is

a) 4.9 ms™2 b) 9.8ms™? c) 10 ms™2 d) 2 X 9.8ms™2.

A man walks on a straight road from his home to a market 2.5 km away with a speed of 5 km/h. Finding
the market closed, he instantly turns and walks back home with a speed of 7.5 km/h. The average speed of
the man over the interval of time 0 to 40 min. Is equal to

a) 5km/h b) % km/h ) ? km/h d) % km/h

The correct statement from the following is

a) A body having zero velocity will not necessarily have zero acceleration

b) A body having zero velocity will necessarily have zero acceleration

¢) A body having uniform speed can have only uniform acceleration

d) A body having non-uniform velocity will have zero acceleration

Water drops fall from a tap on the floor 5m below at regular intervals of time, the first drop striking the
floor when the fifth drop begins to fall. The height at which the third drop will be, from ground, at the
instant when first drop strikes the ground, will be (g =10ms~?2)

a) 1.25m b) 2.15m c) 273 m d) 3.75m

Two cars leave one after the other and travel with and acceleration of 0.4ms~2. Two minutes after the
departure of the first car, the distance between them becomes 1.90 km. The time interval between their
departures is

a)50s b)60s c) 70s d)80s

A stone falls freely from rest and the total distance covered by it in the last second of its motion equals the
distance covered by it in the first three seconds of its motion. The stone remains in the air for

a)6s b)5s c)7s d)4s

Water drops fall at regular intervals from a tap which is 5 m above the ground. The third drop is leaving
the tap at the instant the first drop touches the ground. How far above the ground is the second drop at
that instant

a) 2.50m b) 3.75m c) 4.00m d)1.25m

A boy standing at the top of a tower of 20 m height drops a stone. Assuming g = 10 ms™2, the velocity
with which it hits the ground is

a) 5.0m/s b) 10.0 m/s c) 20.0 m/s d) 40.0 m/s

A body starting from rest moves with uniform acceleration. The distance covered by the body in time t is
proportional to

a) \Vt b) t3/2 c) t? d)t3

A man runs at a speed of 4ms~1to overtake a standing bus. When he is 6 m behind the door at t = 0, the
bus moves forward and continues with a constant acceleration of 1.2ms~2. The man reaches the door in
time t. Then,

a) 4t = 6 + 0.6t2 b) 1.2t% = 4t c) 4t? = 1.2t d) 6 + 4t = 0.2t

A body starts from rest and moves with uniform acceleration. Which of the following graphs represent its
motion

a)

I

v

b)

t —

T

v

t —

I—

1%

d)

p— =

839. An object accelerates from rest to a velocity 27.5 ms~! in 10 s, then the distance covered after next 10 s is

a) 550 m

b) 137.5m

c) 4125 m

d)175m

840. v — t graph for a particle is as shown. The distance travelled in the first 4 s is
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t (sec)

b) 16m c) 20m d) 24m
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3.MOTION IN A STRAIGHT LINE

: ANSWERKEY :

1) c 2) a 3) b 4) b|189) d 190) a 191) c 192) a
5) d 6) b 7) a 8) b|193) ¢ 194) a 195) d 196) a
9) a 10) a 11) a 12) d|197) d 198) b 199) b 200) b
13) b 14) d 15) d 16) d|201) a 202) c 203) b 204) a
17) ¢ 18) b 19) ¢ 20) c|(205) a 206) d 207) d 208) c
21) ¢ 22) b 23) ¢ 24) b|209) d 210) a 211) b 212) d
25) b 26) b 27) b 28) b(213) b 214) b 215) b 216) d
29) a 30) b 31) a 32) d217) a 218) a 219) b 220) a
33) ¢ 34) b 35) d 36) b(221) a 222) ¢ 223) d 224) b
37) d 38) d 39) a 40) al225) b 226) a 227) b 228) a
41) a 42) b 43) a 44) al(229) b 230) b 231) c 232) d
45) b 46) b 47) a 48) d|233) c 234) d 235) a 236) b
49) ¢ 50) ¢ 51) b 52) d|237) a 238) d 239) d 240) d
53) a 54) ¢ 55) a 56) b|241) d 242) d 243) d 244) b
57) b 58) d 59) b 60) b(245) c 246) b 247) c 248) c
61) c 62) b 63) d 64) c(249) d 250) a 251) c 252) d
65) d 66) a 67) a 68) cc(253) a 254) a 255) b 256) d
69) b 70) b 71) b 72) b(257) a 258) c 259) d 260) b
73) b 74) a 75) d 76) b|261) c 262) a 263) c 264) c
77) b 78) d 79) c 80) d|265) c 266) b 267) b 268) c
81) d 82) a 83) a 84) a|269) c 270) a 271) a 272) d
85) ¢ 86) ¢ 87) ¢ 88) ¢(273) d 274) d 275) a 276) b
89) b 90) a 91) ¢ 92) ¢|(277) d 278) a 279) d 280) d
93) ¢ 94) a 95) a 96) a(281) a 282) a 283) b 284) d
97) ¢ 98) a 99) ¢ 100) a|285) b 286) b 287) b 288) a
101) a 102) b 103) a 104) c|289) a 290) c 291) d 292) b
105) b 106) d 107) d 108) a|293) d 294) b 295) d 296) c
109) a 110) a 111) b 112) b|297) d 298) d 299) b 300) c
113) a 114) a 115) b 116) c|301) d 302) c 303) b 304) a
117) d 118) b 119) c 120) d|305) c 306) d 307) b 308) d
121) c 122) b 123) d 124) b|309) b 310) d 311) c 312) a
125) a 126) d 127) c 128) b|313) d 314) d 315) a 316) c
129) a 130) d 131) b 132) ¢ |317) ¢ 318) b 319) d 320) c
133) ¢ 134) b 135) b 136) d|321) b 322) c 323) d 324) a
137) c 138) d 139) b 140) a|325) d 326) b 327) b 328) b
141) d 142) d 143) c 144) d|329) a 330) c 331) d 332) c
145) a 146) a 147) a 148) b|333) b 334) c 335) b 336) c
149) b 150) d 151) a 152) d|337) a 338) b 339) a 340) b
153) d 154) b 155) a 156) a|341) c 342) c 343) b 344) c
157) b 158) a 159) c 160) a|345) b 346) d 347) a 348) d
161) a 162) a 163) c 164) b|349) d 350) c 351) b 352) c
165) c 166) c 167) c 168) ¢ |353) ¢ 354) b 355) c 356) c
169) c 170) c 171) a 172) d|357) d 358) d 359) b 360) b
173) b 174) d 175) d 176) a|361) a 362) b 363) d 364) a
177) a 178) a 179) b 180) c|365) a 366) b 367) c 368) a
181) a 182) c 183) c 184) b|369) ¢ 370) d 371) a 372) a
185) a 186) d 187) a 188) b|373) b 374) a 375) a 376) a
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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)
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3.MOTION IN A STRAIGHT LINE

: HINTS AND SOLUTIONS :

2

()

The equation of motion
t+1 t?
s=ut+-a
2

1 1
— g2 — — 442
0+2at 2ott

The graph plot is as shown.

f

(b)
Let the initial velocity of ball be u
2

Time of rise t; = ﬁ and height reached = =

2(g+a)
Time of fall ¢, is given by
1 2
_ -t = —
2(9 )tz 2(g+a)
u u +a
= tz = = g
J@g+ a)(g —a) (@+a)
&ty > t; because — < L
gta g-a
(b)
F 100
v=utat=u+ t=20+ S x 10
= 220m/s
(d)

If t; and t, are the time, when body is at the same
height then,

1 1
hzzgtlt2=5xgx2x10=10g

(b)

Relative velocity of one train w.r.t. other
=10+ 10 = 20m/s

Relative acceleration=0.3 + 0.2 = 0.5m/s?

If train crosses each other then from s = ut +

Lat?
2
As,s =s; + s, =100 + 125 = 225
1
= 225 = 20t+zx0.5 x 0.5 x t?
= 0.5t% + 40t —450=0

10

11

—40 + /1600 + 4. (005) x 450

>t= T

= —40 £ 50
~ t = 10sec (Taking +ve value)
(a)

Distance between the balls = Distance travelled
by first ball in 3 seconds - Distance travelled by

second ball in 2 seconds = %g(?))z - %g(z)2 =
45—-20=25m

(b)

The velocity of balloon at height h, v = |2 (g) h

When the stone released from this balloon, it will

go upward with velocity, = @ (Same as that of

balloon). In this condition time taken by stone to
reach the ground

v 2gh 1/ 2 2 h
t==l1+ 142 / J ]
g gh/4
2./gh h
g _ L n
g g
(a)
a
E
T T
1 (234t
-34

Taking the motion from 0to 2 s
u=0,a=3ms?t=2s,v=?
v=u+at=0+3x2=6ms"!
Taking the motion from 2sto 4 s
v=6+(-3)(2) = 0ms~?!
(a)

u? 1
Hmax = 2_ = Hpax X E
On planet B value of g is 1/9 times to that of A. So
value of Hy,,x will become 9 times i.e.2 X 9 =
18 metre
(a)
After balling out from point A parachutist falls
freely under gravity. The velocity acquired by it
will ‘v’
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12

13

14

15

16

©

Ground

From v? = u? + 2as = 0+ 2 X 9.8 X 50 = 980
[Asu = 0,a =9.8m/s? s = 50m]

At point B, parachute opens and it moves with
retardation of 2 m/s? and reach at ground (point
C) with velocity of 3m/s

For the part ‘BC’ by applying the equation v? =
u? + 2as

v =3m/s,u=v980m/s,a = —2m/s%s=nh

= (3)2 = (vV980) +2x (-2) x h = 9

=980 — 4h
980 -9 971
> h= 2 =T=242.75243m

So, the total height by which parachutist bail out
=50+243 =293 m

(d)

Acceleration due to gravity is independent of
mass of body

(b)
Distance average speed = 2vivp _ 2X2.5%4

v1+0; 2.5+4
200 40 im /h
=% " 13 m/hr
(d)
S o u?. If u becomes 3 times then S will become 9
times
i.e.9 x 20 =180m
(d)

Total distance x
Average speed = — ! _
Total time ti+t,
x
=x_/3 2x/3 1 5— =36 km/hr
V1 vy 3x20 3%x60

(d)

vv=0+na=>a=v/n

Now, distance travelled in n sec.= S,, = %an2 and
distance travelled in (n — 2)sec = S,,_2 =

%a(n —2)?

-~ Distance travelled in last 2 seconds,

=S,—Sh_> =% an? — %a(n —2)?

17

18

19

20

21

22

Sn? = (n = 2] = Zn+ (1 - 2)]fn — (1.~ 2)]

=a(2n—2)=£(2n—2)=M

(9

When packet is released from the balloon, it
acquires the velocity of balloon of value 12 m/s.
Hence velocity of packet after 2 sec, will be
v=u+gt=12-98x2=-76m/s

(b)

Distance covered =Area enclosed by v — t graph
= Area of triangle = % X4x8=16m

(@

Mass does not affect maximum height
2
H= Z_g = H « u?, So if velocity is doubled then

height will become four times.i.e.H = 20 X 4 =
80m

(@

Distance covered in a particular time is
1
Spn=1u +§g(2n -1

1 g
=0+-2%x1-1) ==
S1 +g( ) >

1 3
sz=0+§g(2x2—1)=§g

Ands3:0+%g(2x3—1)=;g
Hence, the required ration is
e .o 8.3 .5
51'52'53—2'2g'2g
=1:3:5
()
a a
Sn:u+5(2n—1):>1.2=O+E(2><6—1)
1.2x2 0.218 5
>q= = 0.
a 11 m/s
(b)

The area under acceleration time graph gives
change in velocity. As acceleration is zero at the

end of 11 sec
a

10 m/s? B

11 sec.
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23

24

25

26

27

28

i.e. Upax =Area of AOAB
1
=EX11X10 =55m/s
(©
1
h=0+5gt2 = t? < h

t |hy 164
“t, |h, 25 5
(b)

x =atdy=pt3

x
v, = — = 3at?
*odt

dy
vy =$=3Bt2

Resultant velocity, v = /vf + vy

= /[9a?t* + 9p2¢*
= 3t%\/a? + B2

(b)
Velocity at the time of striking the floor,

u=,2gh; =V2x98x 10 = 14m/s
Velocity with which it rebounds

v=.2gh, =V2x98x%x25=7m/s

= Change in velocity Av = 7 — (—14) = 21m/s

+ rcceleration = ¥ _ 21
- Acceleration = —— = o=

= 2100m/s?(upwards)
(b)

For one dimensional motion along a plane
1 1
S = ut+zat2 =98=0 +Egsin 30°t2 >t
= 2sec
(b)
10
Srd=10+7(2x3—1)=35m
7

3rd
an 5

10
Snd=10+7(2x2—1)=25m=>

(b)

Average velocity is that uniform velocity with
which the object will cover the same displacement
in same interval of time as it does with its actual
variable velocity during that time interval.

Here, total distance covered

29

30

31

32

33

=Bms1x20s)+ (4 ms!x205s)
+ (G ms 1 x20s)

=(60+80+100) =240 m
Total time taken = 20 + 20 + 20 = 60 s

240

= Average velocity = w0 = 4ms~!

(a)
As the train are moving in the same direction. So
the initial relative speed (v; — v;) and by
applying retardation final relative speed becomes
Zero
Fromv=u—at=>0= (v, —v,) —at=>t=
L i

a
(b)
If acceleration is variable (depends on time) then

at?

v=u+j(f)dt=u+f(at)dt=u+ 5

(@)

Let initial (¢ = 0) velocity of particle=u
For first 5 sec of motion s5; = 10 metre
1 1

s =ut +§a1:2 = 10 = 5u +§a(5)2

2u+5a=4%
For first 8 sec of motion sg = 20 metre

1
20 :8u+§a(8)2 >2u+8a=5
By solvingu = gm/s anda = %m/s2
Now distance travelled by particle in Total 10 sec
1
Sio =u X 10+ Ea(lO)2

By substituting the value of u and a we will get
S10 =283 m

so the distance in last 2 sec = 519 — sg
=28.3—-20=283m

(d)

Given,a = 1m/s,s =48 m

By equation of motion
1
48 =10t + Eatz

t=8s

(o)

dv bt3
E:btﬁdvzbtdtiva'l'Kl
Att=0,v=vo=>K1=v0

We getv = %bt2 + v,
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34

35

36

37

in% = 1pe2
Again dt_th + Vg
1bt3

=)X=ET+UOt+K2

Att=0,x=0=>K, =0
: —1bt3+ t
--x—6 Vo

(b)
Let initial velocity of body a point A is v, AB is 40
cm.

From v? =u? - 2as

= (;)2=v2—2a><40

3p?

Or a=ﬁ

Let on penetrating 40 cm in a wooden block, the
body moves x distance from B to C.

So,for Bto C

_U =0
u—z,v—

2
v
s = x,a = —— (deceleration)

320
(0)? = (U)Z 2 X 3v” X
Y 320 F
0 40
r X = 3 cm

(d)

Since, acceleration is in the direction of
instantaneous velocity, so particle always moves
in forward direction.

Hence, (d) is correct.

(b)

Hpax o u?, It body projected with double velocity
then maximum height will become four times i. e.
200m

(d)

The equation of motion

(5)2 = u? — 2g (40)

2

2 x A0 =2~ =3

& W T T,
A0_3u2
-2

38

When particle will reach at point B

2

(%) = u? — 2g(0B)

3 8u?

OB = —
18g

When particle will reach at point €

(3)2 = u? — 2 (0C)

4
0C_15u2
- 32g
AB = OB 0A—u2[8 3]—5u2
B ~glig 8] 72g

BC = 0C 03—“2[15 8]
B ~ gl32 18

. AB 20
The ratio, — = —
BC 7

C+u/4 —
B +u/3
13
A+ u/2 2
ulJ —
O

(d)

From first equation of motion, we have
v=u+at

Given,u = 0,a; = 2 ms™?
t=10s,

v, =2x10=20ms?!

In the next 30 s, the constant velocity becomes
Uy, = V1 + ayt,

Given,v; = 20ms~1,a, =2ms~2,t, =30s
v, =20+ 2x30=80ms™ L.

When it decelerates, then

v3 = u? — 2as3s
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39

40

41

42

43

Here, v; = 0 (train stops), v, = 80 ms™},

as; = 4ms™?

0=(80)2—-2x4xs

80 X 80
Or =

= 800 m.

8

(a)
Distance between the balls = Distance travelled
by first ball in 3 seconds - Distance travelled by

second ball in 2 seconds = %g(B)Z - %g(Z)Z =
45-20=25m

(a)

A B C
le sle N
D T,=30 min”
II= sle N

8.4 km 2 km

Total distance travelled

Average speed v =
gesp Total time taken

_ 8.4km + 2km _ 10.4 km
Wt () i

10.4 km

=0azh+os5h ~ 168km/h

(a)

Using

V=u+at

V=gt ()

Comparing withy =mx + ¢

Equation (i) represents a straight line passing
through origin inclined x-axis (slope -g)

(b)

Let particle thrown with velocity u and its
maximum height is H then H = 5

When particle is at height H/2, then its speed is
10 m/s

From equation v? = u? — 2gh

H u?
10)2 =u?-2 <—>= 2-2g— =>u?=200
(10)* =u gl7)=u 94g u

=10m

. . 2 200
Maximum height = H = = =
29 2x10
(@)

45

46

47

48

49

50

Since slope of graph remains constant for

velocity-time graph

(b)

v=u+fadt=u+f(3t2+2t+2)dt
3 2t?

?+7+2t=u+t3+t2+2t

=24+8+44+4=18m/s (Ast =2 sec)
(b)

For vertically upward motion, h; = vyt — %gt2

=u+

and for vertically downward motion, h, = vyt +

1 .2

2 g t

~ Total distance covered in t sech = hy + h,
= Zvot

(@)

An aeroplane files 400 m north and 300 m south
so the net displacement is 100 m towards north
Then it files 1200 m upwards sor =

/(100)2 + (1200)2

= 1204 m =~ 1200 m

The option should be 1204 m, because this value
mislead one into thinking that net displacement is
in upward direction only

(d)

x = 2t3 +21t* + 60t + 6

dx
LV =—=6t>+42t +60
dt

But,v=20
t2+7t+10=0
= t=-b5s
ort=-2s

(given)

dv
a=—=12t + 42
dt

ali—ss = —60 + 42 = —18ms™2

alim—zs = —24 + 42 = 18ms™2

(9

For shortest possible path man should swim with

an angle (90 + 0) with downstream

VR
w E

’ VR

From the fig,
: v _ 5
sinf = a = E = E
=. 6=30°
So angle with downstream = 90° + 30° = 120°

(@
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52

53

54

55

56

58

Since displacement is always less than or equal to
distance, but never greater than distance. Hence
numerical ratio of displacement to the distance
covered is always equal to or less than one

(d)

A d= Total distance _  x
Verage Speed = = altime  t +t,
x
= x/3  2x/3 1 7— = 36 km/hr
v, | v,  3x20 ' 3x60
(a)

Velocity required by body in 10 sec
v=0+2x10=20m/s
And distance travelled by it in 10 sec

1
51=E><2><(10)2=100m

Then it moves with constant velocity (20 m/s) for
30 sec

S, =20x30=600m

After that due to retardation (4 m/s?) it stops

_vr (2002 50
3T 2 2xa
Total distance travelled S; + S, + S; = 750m

(9
Because acceleration is a vector quantity
(a)

VaVy

Average speed = 2

vatvy
(b)
Boat covers distance of 16 km in a still water in

hours

. 16 _
ie vg = — =8kmh 1

Now, velocity of water
vy = 4kmh™1!
Time taken for going upstream

.- —2n
8—4

t, =
L VB—Vw

(As water current oppose the motion of boat)

Time taken for going downstream
8 8 8

T Uptv, 844 12
(As water current helps the motion of boat)
~ Total time = t; + t,

= (2 +2)h=2h 40 min
(2+3)

tr

(d)
_dv _dvdx  dv 2 [Gi
a_dt_dxdt_vdx_ ax* [Given]
0 S UZO x3s
= jvdv=ajx2dx:> B3 =—0([?]
Vo 0 Vo 0

59

60

61

62

63

64

3 2a

(b)

1 10
hq :Egtlz :7X (5)2 =125m

1 0
h2=§gt22 =7X(3)2 =45m

hy—h, = 125 — 45 = 80 m

(b)
vt :4t3 —2t

dx
> — =413 -2t

dt
=>fdxt :f4t3dt—f2tdt

=> x, =t —t?
Since, x; = 2m

t =+2s (rejecting negative time)
Now acceleration,
dv
a; = d—tt =12t2 -2 =12(2) — 2 = 22ms™2
(<)
- 1.2
. . __ Kineticenergy _ ;MU
Stopplng distance= Retarding force T F
(£ = umg]
=5l =umg
2ug
So both will cover equal distance
(b)

Let at point 4 initial velocity of body is equal to
Zero

for path AB: v?> = 0+ 2gh ...(i)

for path AC: (2v)? = 0 + 2gx

4v? =2gx ..(ii)

Solving (i) and (ii), x = 4h

:T
| |
i

(d)

Both trains will travel a distance of 1 km before to

come in rest. In this case by using v? = u? + 2as
= 0 =(40)? + 2a X 1000 = a = —0.8 m/s?

(9

Since displacement is always less than or equal to
distance, but never greater than distance. Hence
numerical ratio of displacement to the distance
covered is always equal to or less than one
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66

67

69

70

71

72

(d)

The student is able to catch the bus if in time t the
distance travelled by him is equal to the distance
travelled by bus in time t

ie, S1 =S, .. (D)

From Eq. (i)
1
0+ at? =ut —d

Or at? —2ut+2d =0
It is quadratic equation

__ +2utv4u?-8ad _ +2ur2vu?-2ad
N 2 B 2

So, t

For t to be real

u >vV2ad >V2x1x50=10ms™ !

(a)

Average speed = jv%’;“
atVu

(a)

We know that the velocity of body is given by the
slope of displacement - time graph so it is clear
that initially slope of the graph is positive and
after some time it becomes zero (corresponding
to the peak of graph) and it will become negative
(b)

Only directions of displacement and velocity gets
changed, acceleration is always directed vertically
downward

(b)

We will solve the problem is terms of relative
initial velocity, relative acceleration and relative
displacement of the coin with respect to the floor
of the lift.

u=10—-10 = O0ms™},a =9.8ms™?,s = 4.9m,
t=?

4.9=0><1:+%><9.8><1:2

or 49t2 =49or t =1s

(b)

52=%gt22 =?x(3)2=45m

1 10
51=Egt12 =7><(5)2 =125m

oo Sl_SZ = 125_4‘5 = 80m
(b)

—ds—lzt 3t?
VEa T

73

74

75

77

78

Velocity is zero for t = 0 and t = 4 sec
(b)
10
hn =5 @n=1)= hyn = — (@ x5-1) =45m

(a)

Le the initial velocity = u

And acceleration = a

InIstcase  s; = uty +% at?
200 = 2u + 2a (wt;=25)
Or u+a=100 ()

In IInd case

Sy, =ut, + = atz2

2
420
= 6u
+18a (vt,=24+4=65)
Or 3a+u=170 .. (ii)

Solving Egs. (i) and (ii), we get

a=-15ms™?
And u=115ms™!
v=u-+at
=115-15%x7 =10ms™?!
(d)
Average acceleration = i—:
_ V2gh' = (—/2gh) _ V2gh' +/2gh
At At
V2x10x25+V2x10x10 _,
= ms
0.01
VIS +v200 ., 5V2+10v2
=————ms “=———————mSs
0.01 0.01
=% ms~2=1500v2ms 2

The upward velocity has been taken as positive.
Since average acceleration is positive therefore its
direction is vertically upward.

(b)

Velocity of graph = Area of a-t graph
=(@lx15)-2x1)=4m/s

(d

Let the man will be able to catch the bus after t s
Then
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80

82

84

85

86

87

1
10t:48+§><1><t2

t2—20t+96 =0

t—-12)(t—8)=0

t=8sandt =12s

Thus the man will be able to catch the bus after 8s

(9

1.2
. . __ Kinetic energy _ ;MU
Stoppmg distance= Retarding force T F
22 F — umg)
= = umg
2ug
So both will cover equal distance
(d)
Body reaches the point of projection with same
velocity
(@)

Distance covered in 5t second

a a 9a
SSth —u+5(2n—1) —0+E(2X5—1)—7
and distance covered in 5 second,

1 1 25a
55=ut+§at2 =0+—><a><25=7

2
] Setn 9

TS 25
(a)
S, /un\: 2 1

S 2.-.—=(—) —=-=5,=8
U s, -\, :52 1> 5 m
(c)
dx—Zt 3bt2:>d2x—2 6bt =0=>t
ar ¢ dez ¢ B

_“

"~ 3b

(c)

Distance travelled by the particle is

x =40+ 12t — t3

We know that, speed is rate of change of distance
i.e.

_ dx

T de

d
-'-vza(40+12t—t3)=0+12—3t2

v

But final velocity v = 0
~12-3t2=0

12
=>t2=?=4=>t=25

Hence, distance travelled by the particle before

coming to rest is given by

x=40+12(2)—(2)*=40+24—-8=64—8
= 56m

(9

From equation of motion, we have

88

89

90

= t+1 t?
s=u 2g

Where, u is initial velocity, g the acceleration due
to gravity and t the time.

For upward motion
1, ]
h=—ut; — Egt1 .. (D)
for downward motion
1, .
h =—ut, + Egtz .. (i)

multiplying Eq. (i) by t, and Eq. (ii) by t; and
subtracting Eq. (ii) by Eq. (i), we get

1
h(t, —t;) = Egtﬂz (t; —t1)

1

When stone is dropped from rest u = 0, reaches
the ground in t second.

1
h= Egt2 . (iv)

Equating Egs. (iii) and (iv), we get

1,1
Egt :Egtltz

= t? =tyt, >t =./t;t,
(c)

2
W _ 6tor dv = 6t,mv = °& = 3t2,
dt 2

t3

dx = 3t%dt = x=3?=t3
(b)

Region OA shows that graph bending toward time
axis i. e. acceleration is negative.

Region AB shows that graph is parallel to time
axis i. e. velocity is zero. Hence acceleration is
Zero.

Region BC shows that graph is bending towards
displacement axis i. e. acceleration is positive.
Region CD shows that graph having constant
slope i. e. velocity is constant. Hence acceleration
is zero

(a)

s o t?[Given] - s = Kt?
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92

93

94

95

. d?
Acceleration a = d—ti = 2k [constant]
[t means the particle travels with uniform

acceleration
(o)
v2 =u?+2gh > v =+u?+2gh

So for both the cases velocity will be equal

(<)
Let both balls meet at point P after time ¢t

T A
h
400 m hTz
| 1ys

The distance travelled by ball 4, h; = % gt?

The distance travelled by ball B, h, = ut — %gtz
hy +h, =400 m = ut = 400,t = 400/50

= 8 sec
s~ hy =320mand h, =80m
(o)
v = (180 — 16x)1/?
Asa= @@ ax
SA=0r T axar

1 dx
oo = — —_ _1/2 — —_—
a == (180 — 16x)7/% x (~16) (dt)

= —8(180 — 16x) V2 x v

= —8(180 — 16x) /2 x (180 — 16x)'/?
= —8m/s?

(a)

Slope of displacement time-graph is velocity

tan 30° 1

v, tanB;
v, tan®, tan45°

V3
v1:v2=1=\/§

()
The v — x equation from the given graph can be
written as,

Vo
v = (——) x+ vy
Xo

_dv_( vo)dx_( vo)
a_dt_ xo/dt  \ xg v

Substituting v from Eq. (i), we get

o= (2o

v5

Xo

0]

96

97

98

Thus, a — x graph is a straight line with positive
slope and negative intercept.

a
\(N?len the stone is released from the balloon. Its
height
h = %at2 = % x 1.25 X (8)2 = 40 m and velocity
v=at=125x8=10m/s
Time taken by the stone to reach the ground

v 2gh
t=—|1+ 1+—2
g v
_10 14 1_|_2><10><40
10 (10)2
= 4sec
()

Let v4, v, be the initial speeds of first and second
runners. Let t be time by them when the first
runner has completed 50m. During this time, the
second runner has covered a distance = 50 — 1 =
49m.

50 _ 49

So, t = P (1)

Suppose, the second runner increases his speed to
v3 so that he covers the remaining distance (=

51m) in times t. So
‘o 51 49

V3 D

51

or vz =--

or vz = (1+1)v2 or 2_1=2
49 vy 49

or B=%z _ 2

Vo 49
or % increase = 42—9 X 100 = 4.1%
(a)
If tyis the reaction time, then the distance covered
during decelerated motion is 10 — 10¢,.
Now, in the first case,
102 = 2a(10 — 10t,) (D)

Similarly, in the second case,

202 = 2a(30 — 20ty)  ..(ii)
Again, in the third case,
152 = 2a(x — 5tg) .(iii)
g .. . 202  30-20t
Dividing Eq.(ii) by Eq. (i), 75; = m

or 40 — 40t, = 30 — 20¢,
or 20t =10o0r t, = %s

Dividing Eq. (iii) by Eq. (i), we get

1
225 _ x—15t, 9 _ x715x3

100 10-10t,

4 10—10><%
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99

100

101

102

103

104

45 =4x — 30 or 4x =75

or x = %m = 18.75m

(c)
u = 3i+4j,a=04i+0.3j

Speed v =u + at
=31+ 4j+ (0.4i + 0.3§)10

=3i+4j+4i+3j=7i+7

v =+/72 + 72 = 74/2 unit

(a)
If t; and 2t, are the time taken by particle to
cover first and second half distance respectively
X2z _x -
tl = 3 = P (l)
X1 = 4’5 tz and Xy = 75 tz

X

So,x1+x2 =§:4‘5t2+75t2 =E

x .
t2 =2, ..(ii)
Totaltimet = t; + 2t, =~ + — ==

6 12 4

So, average speed = 4 m/sec

(@)
— 1,
s=ut+ 5 at
s = %at2 [+ u=0]
It is an equation of parabola
(b)

Speed of stone in a vertically upward direction is
20m/s. So for vertical downward motion we will
consideru = —20m/s

vZ =u?+2gh = (—20)? + 2 x 9.8 x 200

= 4320 m/s
LV =~65m/s
(a)
1 1
hzzgtz :EX].OX(‘})Z =80m
(9

Horizontal distance covered by the wheel in half
revolution = R
A" Final

‘[ER
Initial

So the displacement of the point which was
initially in contact with ground

= AA" =/ (mR)? + (2R)?

=RVn2+4=+vrn2+4 [AsR = 1m]

Al I

7

105

106

107

108

109

110

111

112

113

(b)
1
h == gt?
Zg
1
h=-g(t- to)?
1
h—h'= E‘g[t2 — (t = t)?]
1
= Eg[tz —t2 — t3 + 2tt,)
1
Ah = Egto 2t —ty)
Ah is increasing with time

(d)
. Change in velocit V=V
Average acceleration = .g Y =2
Time taken ty—tq

[10 +2(5)%] = [10 +2(2)?] 60 —18
3 -3

(d)

Relative velocity

=10+4+5=15m/sec
150

-'-t=E= 10 sec

(a)

If a body starts from rest with acceleration a and

then retards with retardation § and comes to rest.

The total time taken for this journey is t and

distance covered is S

1 apt? 1 5x10

14m/s?

= — = — )(2
Then S = G+ p ~26+10) ¢
:>1500—15><10 Xt:=t=230

~2(5+10) - onsee
(a)

1 1

hzzgt2=§X10X(4)2=80m
(a)

Effective speed of bullet

= speed of bullet + speed of police jeep

= 180 m/s + 45 km/h = (180 + 12.5) m/s
=192.5m/s

Speed of thief's jeep = 153 km/h = 42.5m/s

Velocity of bullet w.r. t. thief's car = 192.5 —

425 =150m/s

(b)

v=u-+at

2x 100 =100 + 10tor t =10s

(b)

Bullet will take % = 0.1 sec to reach target.

During this period vertical distance (downward)

travelled by the bullet = %gt2 = % x 10 x

(0.1)?m = 5cm
So the gun should be aimed 5 cm above the target
(a)
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114

115

116

117

118

2x8x12  _ _
ms~! =9.6ms~?!

Average velocity =

8+12
(a)

1 1
S=Egt,v=5gx2t=gt
(b)

Average speed is the ratio of distance to time

taken

Distance travelled from 0 to 55 = 40 m

Distance travelled from 5to 10s = 0 m

Distance travelled from 10 to 155 = 60 m

Distance travelled from 15to 20s = 20

So, total distance =40 + 0 + 60 + 20 = 120 m

Total time taken = 20 minutes

Hence, average speed

__ distance travelled (m) 120
20

time (min ) = 6m/min

(9
From given figure, it is clear that the net
displacement is zero. So average velocity will be

Zero
(d)
v=,2gh ()]
After rebounce, v? = u? — 2gh
Or u? =v?+2gh

u? =2gh’ . (1)

v?  2gh

u?  2gh’
or h=hx%

v
—nx (22 o6an
100/

(b)

In this problem point starts moving with uniform
acceleration a and after time ¢ (Position B) the
direction of acceleration get reversed i.e. the
retardation of same value works on the point. Due
to this velocity of points goes on decreasing and at
position C its velocity becomes zero. Now the
direction of motion of point reversed and it moves
from C to A under the effect of acceleration a.

We have to calculate the total time in this motion.
Starting velocity at position 4 is equal to zero.
Velocity at position B = v = at [Asu = 0]

Distance between A and B, S5 = %at2

119

120

121

122

123

As same amount of retardation works on a point
and it comes to rest therefore

Spc = Sap = Ea t2

o Sac = Sup + Sgc = a t? and time required to

cover this distance is also equal to t.

-~ Total time taken for motion between A and C
=2t

Now for the return journey from C to A (S, =

at?)

1 1
&w:ut+§m2:aﬂzo+§wf:q=vﬁ
Hence total time in which point returns to initial
point

T=2t+V2t=2+V2)t

(9
2h 2%x2.7 5.4
\[(g +a) \/(9.8 +1.2) 11
= 0.7 sec
As u = 0 and lift is moving upward with
acceleration
(d)

Man walks from his home to market with a speed

of 5 km/h. Distance= 2.5 km and time = % 25 _

5
% hr and he returns back with speed of 7.5 km/h

in rest of time of 10 minutes
Distance = 7.5 X % =1.25km

Total distance
So, Average speed = ———

TOtal time
_@5+125km _45
=T @060y B
()

As v?=v? — 2as > u? = 2as (- v =0)

1/2
2 uz SZ /
SU XS >—=|_

Uq S1
1

9\2 3
Su, =7 u1=§u1=300m/5

4
(b)

x 1
fdx = j(vo + gt + ft?)dt
0 0

1 1
x=w+9(3)+/(3)
(d)
Let the car accelerate at rate « for time t; then
maximum velocity attained,
v=0+at; =aty
Now, the car decelerates at a rate §§ for time (t —
t;) and finally comes to rest. Then,
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0O=v—-B(t—t;)=>0=at, — pt+pt;
B

a+p

ap

a+p

:>t1=

SV = t

(b)

a= ’a§+a32,

d?x\*>  [(d?*y\°
dix\* (d%y
(&) +(@)]
Here,dz—y=0
2

124

N |-

dx?

2

d“x _
Hence,a = — = 8ms

dtz
(@)
Let t; and t, be times taken by the car to go from
X to Y and then from Y to X respectively.

125

Then, tl + tZ = ¥ + )15_: = XY (Uu+ud)
u

VuVd
Total distance travelled
=XY+XY=2XY

Therefore, average speed of the car for this round
trip is

distance travelled

Average speed =
€SP time taken

2XY

7 av orv av
vy tv
X}; ( u d)
VuVd

2v,v4
vy, + vy

126 (d)

Stopping distance s o u?

5
EEL 90 x s

40 \sox=>
18

= s, =129.6 m

127 (c)
Soct2=>ﬁ=<E)2=>S =4S
S, \20 2 !

128 (b)

0 dv t
— = —2.5_[ dt
J;ZS\/E 0

|2v|, . = -2.5¢

2V6.25 = 2.5t
t = 2sec
129 (a)

130

131

132

133

134

135

136

137

) 2v
—at’ =vt>t=—
2 a
(d
Acceleration due to gravity is independent of
mass of body
(b)

v=u-+at

=2 —2=104+a x4

a=-3ms?

(@

dv
Acceleration = a = I =01 x2t =0.2¢t

Which is time dependent i. e. non-uniform
acceleration

(]

Since acceleration due to gravity is independent
of mass, hence time is also independent of mass
(or density) of object

(b)
Time of ascent = g =6sec=>u=60m/s
Distance in first second hgps¢ = 60 — %(2 xX1—

1) = 55m

Distance in seventh second will be equal to the
distance in first second of vertical downward
motion

g
Rseventh = 5(2 Xx1-1)=5m = htirst/Mseventn
=11:1
(b)
dx
X =a+ bt?v=—=2bt
dt

Instantaneous velocity v =2 X 3 X 3 =

18 cm/sec
(d)
u=./2gh =v2x 10 x 20 = 20m/s
and T =2 =220 — 4 gec
g 10
(9

If a stone is dropped from height h then
h=>gt? ()

if a stone is thrown upward with velocity u then
h=-ut, + %gtl2 .. (i)

If a stone is thrown downward with velocity u
then

h = ut, + gt} ..(iii)
From (i) (ii) and (iii) we get

1 1 .
—ut, + 59t12 =_gt’ .(iv)
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139

140

141

142

143

(V)

1 .2
29t
Dividing (iv) and (v) we get
1
S —uty Eg(tz —t7)
- =1
uta - —g(t? —t3)
ty _ t2-tf
Or — t,  t2-t2
By SOlVing t = vV tltz
(d)
3t =V3x + 6 = 3x = (3t — 6)?

= x = 3t? — 12t+12

v=%=6t—12,f0rv=0,t=25ec

x=32)?%2—-12x2+12=0

(b)

Let the total distance travelled by the body is 2S.
If t; is the time taken by the body to travel first
half of the distance, then

1
ut, + Egtz2

Let t, be the time taken by the body for each time
interval for the remaining half journey.

S= 3t2 +5t2 = 8t2

Total distance travelled

So, average speed =
8¢ Sp Total time taken

28 2S 8
= —-ms

— — -1
2 4

(@)
Displacement = Area of upper trapezium- Area of
lower trapezium

%(2+4)x4—%(2+4)2=12—6=6m

(d)
S =3—4t + 5t

—-4+10¢

ds
Velocity T

Hence, initial velocity will be

_ds

= = —4unit
dt uni

t=0

[

(d)

Slope of displacement time graph is negative only
at point time E

(9

Assume that the motion is along the positive
direction of x-axis. For simplicity, let us take the

144

145

146

beginning of the braking to be attime t = 0, at
position x

Therefore, x — xq = vg (V_avo) + %a (V_avo)z
Solving for a and substituting known data then
yield
v -,
2(x — %)
Here, vy = 100kmh™! = 27.78ms™ 1, x — x, =
88.0
And v = 80kmh™! = 22.22m™?!

(22.22)% — (27.78)2

a

2(88.0)
= —1.58ms 2
(d)
_______ A B_._._.
3400m
P
0}

O is the observation point at the ground. 4 and B
are the positions of aircraft for which LAOB =
30°. Time taken by aircraft from A to B is 10s
AAOB

tan 30° = A
=TT 3200
AB = 3400 tan 30° 3400
= an = —m
V3
=~ Speed of aircraft,
AB 3400 196.3 ms—2
vV==—=—= o ms
10 10V3
(a)

1 32
h=ut—§gt2:>96=80t—7t2

=>t2—5t+6=0=t=2secor3sec
(a)

Attime t

BIL{A:O

y IuA =u

Velocity of 4, v, = u — gt upward

Velocity of B, vg = gt downward

It we assume that height h is smaller than or
equal to the maximum height reached by 4, then
at every instant v, and vy are in opposite
directions

~Vyp =v4 +Vp

= u — gt + gt [Speeds in opposite directions get
added]

=u
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149

150

151

152

153

154

155

(a)
Displacement = (2 X4 —2 X 2+ 2 x 4) =12m
=2X44+2X2+2x%x4=20m

(b)
vZ =u?+2gh=> Buw?=(—w?+2gh=>nh
4
g
(d)
dv

_dv _dvdx B 2 [Gi
a_dt_dxdt_vdx_ ax* [Given]

0

0 S : x3s
:fvdv=afx2dx=>7 =—a[?]
Vo

Vo 0
v5 _ as? . 3v?
7273 7°7 \2a
(a)

1
h=ut+§gt2

1
3

10
30 = =25t + 7t2

Or t?=5t—-6=0

Oor (t—-6)(t+1)=0
t=6s

(d)
x=8+12t +t3
v=04+12-3t>=0

3t2 =12
t =2sec

dv
a= E =0—6t
alt =2] = -12m/s?
Retardation = 12 m/s?
(d)

(' oc t2. Now, {: S3: 83 2 7: 112 or 1:4:9

For successive intervals,
51:85,:8;:1:(4—-1):(9—-4)

or §;:5,:83::1:3:5

(b)

For vertically upward motion, h; = vyt — %gt2

and for vertically downward motion, h, = vyt +

1 .2

29t

=~ Total distance covered int sech = hy + h,
= Zvot

(a)

An aeroplane files 400 m north and 300 m south

156

157

158

159

160

so the net displacement is 100 m towards north
Then it files 1200 m upwards sor =

/(100)2 + (1200)2

=1204m = 1200m

The option should be 1204 m, because this value
mislead one into thinking that net displacement is
in upward direction only

(a)

1
b—a=un+§An2

2b — 2a = 2un + An?

| t|=0 t=|n t=l2n
T [ T T
| a—>]

fe— p——>]

|<—C—>|

Again, ¢ —a = u(2n) + %A(Zn)2
Subtracting, ¢ — a — 2b + 2a = An?

c—2b+a
nZ
(b)
4 B C 0 D E
_ T T T 1T T 7T T rrTrrr 1T T T T
(;)9—8-7-6-5-4-3 10123456 7 8(:—;)

(i) The displacement of the main from A to E is
Ax = x, — x; = 7m — (—8m) = +15m directed in
the positive x-direction

(ii) The displacement of the man from E to C is
Ax = —3m — (7m) = —10m directed in the
negative x-direction

(iii) The displacement of the man from B to D is
Ax = 3m — (—7m) = +10m directed in the
positive x-axis

(a)

For the given condition initial height h = d and
velocity of the ball is zero. When the ball moves
downward its velocity increases and it will be
maximum when the ball hits the ground & just
after the collision it becomes half and in opposite
direction. As the ball moves upward its velocity
again decreases and becomes zero at height d /2.
This explanation match with graph (4)

(9

y =a+ bt + ct? —dt*

2y b+2€t—4dt3anda=%=20—

LU= =
dt

12dt?

Hence, at t = 0, Vipitia] = b and Qipitia] = 2€
(a)

For first marble, h; = %g X 16 = 8g
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162

163

164

T - t=0
inu |h4 T t=1s
hy T t=2s
l T t=3s
T t=4s

For second marble, h, = %g X9 =4.5g
For third marble, h; = %g X4 =2g

For fourth marble, h, = %g x1=20.5g
~hy—h, =89 —45g =3.5g = 35m.

h, —hy =45g —2g = 2.5g = 25m and

hs —h, =2g—05g =15g =15m

(@)

Sp=u +%(2n -1) = %(Zn — 1) because u = 0

S. 7
Hence =% = -
S; 5

()

From figure, Vg sin8 = Vy,,
. Vw 1
sing =—=—-= 0 = 30°
Vg 2
Time taken to cross the river,
Lo D D
" VgcosH Vg cos30°
(c)

For same direction relative velocity = |v; — v,|

[+ Ve = 2Vy]

2D
=5

(v1—15)?

Distance covered, d = ”»

(v1—15)?

For no collision, d > ”»

(b)
The velocity time graph for given problem is

shown in the figure.
A

v(m/s) 2

4
0 2 t (sec)

Distance travelled S = Area under curve = 2 +

165

2=4m
()

Let initial velocity of body at
cm.

v
A

B (o}
e L
3cm >je— x —>|

vi2

L

|

-

From v? = u? — 2as

(;)2=v2—2a><3

172

a=8

point Aisv,AB is 3

Let on penetrating 3 cm in a wooden block, the

body moves x distance form B to C.
So, for Bto C
u= 2 Iv — Y,
2
s=x,a=— (deceleration)
N v?
2 (=) — —_
0% = ( 2) 2.— .x
x=1
166 (c)

Mass does not affect maximum height

2
H = Z—g = H « u?, So if velocity is doubled then

height will become four times.i.e. H = 20 X 4 =

80m

167 (c)

Given,s = 2m,u = 80 ms™!

,v=0

From v? =u? —2as
(0)2=(80)>—-2xax?2
Or a =25 — 1600 ms2
168 (c)
Ax
Instantaeneous velocity = v = i

By using the data from the table

0-(-2)
V=

_16-6
Vs =7

=2m/s, v,

=10m/s

=—=6
1 m/s
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169

170

171

172

173

174

So, motion is non-uniform but accelerated

(9
Average velocity is defined as the displacement
divided by time.

In the given graph, displacement is zero.

. total displacement 0
Hence, Average velocity = P2 =-=
total time t
0

(9

Let body reaches the ground in ¢ sec.

= Velocity of body after (t — 2) sec from equation
of motion.

v=u+gt
Andt' =t—2
.'.v:g(t—Z)

Distance covered in last two sec
1
h=g(t—2)x2 +§g(2)2

60 =20(t—2) + 20
Ort=4s

Hence, height of tower is given buy
h=ut+ ! t?

1
h = Egtz[-z u = 0]

1
:EX1OX(4)2:80m'

()

_L t%,100 — x = 25 . t%;
x =-gt%, x = 25x — S gt%;
Adding 25t =100 ort = 4s

(d) ;

s, 1 1
sawt =2 =(3) =
(b)

Speed can never be negative. Hence (b) is correct.

(d)

x=8+12t +t3
v=0+12-3t2=0
3t2 =12

t =2sec

175

176

177

178

179

180

181

182

_dv

=—=0-6t
“Ta
alt =2] = —12m/s?
Retardation = 12 m/s?
(d)
u="72kmph=20m/s,v=0

2 2
Byusingv? =u? —2as > a =— = (202 _
2s 2%200
1m/s?
(a)
51 = %ftZ,SZ = —vot — %gtz, Clearly, (§; — S,) «
t
(a)
o_g)= 20

tan(90° — 0)= "
. cotO = 20 _
TR T 1573
= 0=37°
s~ 0 =37°+23°
= 60°
(a)

Let us calculate relative deceleration by
considering relative velocity
Using, v —u? = 2aS$,0% — 80% = 2 X a X 2000

80X80 _ _
=——ms ?=—1.6ms 2
4000 40

or a =—

. .16 . _
Deceleration of each train is —-ms 2je, 0.8 ms ™2

(b)

The time of fall is independent of the mass

(9

Distance travelled by the particle is

x =40+ 12t —¢3

We know that, speed is rate of change of distance
ie.

_dx

T de

d
-‘-VZa(4O+12t—t3)=0+12—3t2

1%

But final velocity v = 0
212-3t>=0

12
=>t2=?=4$t=25

Hence, distance travelled by the particle before

coming to rest is given by

x=40+12(2)—(2)*=40+24—-8=64—8
= 56m

(a)

Slope of velocity-time graph measures

acceleration. For graph (a) slope is zero. Hence

a = 0 i.e. motion is uniform

(9

Initial velocity u = tan45° = 1
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Velocity after 2s, v = tan 60 ° =3

. v—u
~ Average acceleration, a,, = — = —.

t 2
183 (c)
Distance covered by bus in 100 s

=100 x 10 = 1000 m
Distance to be covered by scooterist

= 1000 + 1000 = 2000 m

_ 2000 1
=~ Speed of scooterist = oo 20 ms
184 (b)
v=u+adt
v = (21 + 3j) + (0.31 + 0.2j) x 10
=51+ 5]
19| = 5v2
185 (a)

Height reached = > x 132 X 1200m=66x 1200m
(d)

Since x = 1.2t which is in form x = %at2

186

Thus the motion is uniformly accelerated
(d)
Let the body after time t/2 be at xfrom the top,

189

then
1 t*2 gt? ,
*=297 8 -0
b= 1 .2 3
=59 - (i)
Eliminate t from (i) and (ii), we get x = %
-~ Height of the body from the ground = h — % =
3n
4
190 (a)
A B C
le sle N
D T,=30 min”
le sle N
" 8.4 km 2 km

Total distance travelled

Average speed v =
8esp Total time taken

_ 84km+2km 104 km
ottty (BAkm) 1
v (70 km/h) t3 h
_ 104km 16.8 km/h
=012h tos5h o8Bk
191 ()
Vertical component of velocities of both the balls
are same and equal to zero.So t = %h
192 (a)

After balling out from point A parachutist falls
freely under gravity. The velocity acquired by it
will ‘v’

(=3

]

o
Z

| @
| &2, -
&

= |

[t} ©

Ground

From v? = u? + 2as = 0+ 2 X 9.8 X 50 = 980
[Asu = 0,a = 9.8m/s?,s = 50 m]

At point B, parachute opens and it moves with
retardation of 2 m/s? and reach at ground (point
C) with velocity of 3m/s

For the part ‘BC’ by applying the equation v? =
u? + 2as

v =3m/s,u=v980 m/s,a =—-2m/s%s=h

= (3)2=(v980) +2x (=2) x h = 9

=980 — 4h
980 -9 0971
h = 2 =T=242.75243m

So, the total height by which parachutist bail out
=504243 =293 m

193 (c)
dx
v=—=0+12t-3t2=0
dt
> t=2s

Hence, distance travelled by the particle before
coming to rest is given by

x=40+12(2) — (2)3
=40+24-8=64—-8
=56m

194 (a)

7 =200+ 10j ~r =+/202+102 =225m

195 (d)
Because acceleration due to gravity is constant so
the slope of line will be constant i. e., velocity time
curve for a body projected vertically upwards is

straight line
196 (a)
Vx=t+1
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197

198

199

Squaring both sides, we get
x=0C+1)%?=¢t>+2t+1
Differentiating it w.r.t time t, we get

dx—2t+2
dat
Velocity,v=%=2t+2
(d)

2
A=>I—u2=—2gh1

2
B=>?—u2=—2gh2
C=>u2 2=-2gh

16 us = —zgns
- c
hyiohy il
'AB—uZ{S 3}_u2 5
T 299 4 29736
BC_uZ{IS 8}_u2 7
“2gl16 9} 2g°144
-AB—5x144—20
"BC 36" 7 7
(b)

Let the particle moves toward right with velocity
6 m/s. Due to retardation after time t; its velocity
becomes zero

Fromv=u—at=0=6—2t; = t; = 3sec

But retardation work on it for 4 sec.It means after
reaching point A direction of motion get reversed
and acceleration works on the particle for next
one second.

Soa =ut; —atf=6x3--(2)(3)? =18 -9 =

9m
1
SAB=EX2X(1)2=1m

“Spc =Soa—Sag =9—1=8m

Now velocity of the particle at pint B in return
journeyv=0+2Xx1=2m/s

In return journey from B to C, particle moves with

constant velocity 2m/s to cover the distance 8m.

Distance _ 8 4
Velocity 2 se¢

Total time taken by particle to return at point O is
:>T=t0A+tAB+tBC =3+1+4=8S€C
(b)

Time taken =

200

201

202

204

205

vZ =u? + 2as
vZ—u? (20)?-(10)2 300
2s  2x135
From first equation of motion
v—u 20-10 10
©10/9  10/9

270 9

a=

v=utat=>t=

= 9 sec
(b)
u=0,v=180kmht =50ms~1!
Time taken t = 10s
v—-u 50
t 10
~ Distance covered S = ut + %at2

2

a= =5ms~

1 500
=0+§><5><(10)2=T=250m

(a)

v =18 X Ems‘1 =5ms~ 1,
5X5 25

Rmax = ﬁm =M =1.25m

(c)

Let the stone falls through a height hint s
Here,u =0,a=g

Using D, = u +%(2n -1

Distance travelled by the stone in the last second
is
9h .
—=2Qt-1) [ru=0] .(3)
Distance travelled by the stone in ¢t s is
h=> gt? [~u=0] ..
Divide (i) by (ii), we get

9 (2t-1)

25 ¢2

9t% = 50t — 25

9t — 50t +25=0

On solving, we get

t=>5sort = gs

Substituting t = 5s in (ii), we get

1
h = 5% 9.8x%x (5)?=1225m

(a)
Let the speed of trains be x
x—u 1
=->2x—2u=x+u=>x=3u
x+u 2
(a)

Given that u = 0 (the electron starts from rest),
Atany timev = kt = 2t

d _ .
a= d—ltt = 2ms~!(Constant acceleration)

Now s=ut+%at2
1
=0><3+E><2><(3)2
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206

207

208

209

210

=9m

(d)

v, tanf, tan30° 1/v/3 1
Ez tan 6y ~tan60° \3 ~3
(d)

Interval of ball throw = 2sec

If we want that minimum three (more than two)
ball remain in air then time of flight of first ball
must be greater than 4 sec

T > 4 sec

2u
? >4sec=>u>19.6 m/s

For u = 19.6, first ball will just about to strike the
ground (in air)

Second ball will be at highest point (in air)

Third ball will be at point of projection or at
ground (not in air)

(9

Sp % (2n — 1).In equal time interval of 2 seconds
Ratio of distance=1:3:5

(d)
VUV A L ZEPN
Vman _21 + ﬁ]
Let Vying = ai + bj
= Vwind/man= (a - ji)i + (b - %)i
v
= tanf = ‘{f = tan 270°
-5
d 0
> a——=
V2
5y ~ i+ bj
>0 =— = Vi = —1
\/z wind \/z J
when the man doubles his speed
Vinan = 2 (\/_ \/_> V2 (i + v))
=V wind/man:(ﬁ - \/2—17)i + (b - \/?‘U)j
. b—V2 2v-+2b
= tanf’ = 5 = "
V22w
But 8’ = 270° — cot™1(2)
= tan [270° — cot™1(2)]= Zv_vm
= cot[cot™1(2)] = 2= v\/_
=>2v—2v—\/2b=b=0
Vwmd T
(@)
5
Vel = 45+ 36 = 81 kmh™! = 81 X Tgms -1
5
Sre] = Vpe] X t = 81x1§x(5x6m

211

212 (

213

214

215

216

217

_81x5x5x60

18
= 6.75 km

— 6750 m

(b)
The velocity of balloon at height h, v = |2 (%) h
When the stone released from this balloon, it will

go upward with velocity, = @ (Same as that of

balloon). In this condition time taken by stone to
reach the ground

2gh ,/ 2 2gh

t=2|1+ 1+ g / J ]

g gh/4
2 gh
g

u=\/2gh—\/2><10><20=20m/s

2u 2X20
and T =—=
g 10

(b)
Distance travelled by train in first 1 hour is 60
km and distance in next 1/2 hour is 20 km.

= 4 sec

Total distance 60+20
So Average speed = Totaltime  — 3,2
= 53.33 km/hour
(b)
Time average velocity = V1+1;2+V3 = 3+;+5 =4m/s
(b)

Between time interval 20 sec to 40 sec, there is
non-zero acceleration and retardation. Hence
distance travelled during this interval

= Area between time interval 20 sec to 40 sec

1
7X20x3+20x1=30+20=50m
(d)

Initial velocity of balloon with respect to ground
v=10+5 = 15 m/sec upward

After 2 seconds its velocity, v = u — gt
=15—-10X 2 =-5m/sec = 5m/sec
(downward)

(a)

If t; and 2t, are the time taken by particle to
cover first and second half distance respectively

g, =*2=% (i)

3 6
xl = 45 tz and xZ = 75 tz
=72, (1)
X

Total time t = t; + 2¢, :_+_:_
12 4

X
So, x1 + x, =3
X
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219

220

221

222

223

224

So, average speed = 4 m/sec

(b)

Herev = 144 km/h = 40m/s
v=u+at=>40=0+20xa=>a=2m/s?

“s =§at2 =§><2 x (20)2= 400 m

(a)

This graph shows uniform motion because line
having a constant slope

(a)

As the train are moving in the same direction. So
the initial relative speed (v; — v;) and by
applying retardation final relative speed becomes
Zero

Fromv=u—at=>0=(v, —v,) —at=>t=
V1~V

(0

Here, s; = 40 m,s, = 65 m,

ty =5s, a=?

_Ss;—s;  (65—40)x2
a= t2 - (5)2

50

= — = -2

T 2 ms

Now, s; = ut +% at?

1
40=5u+§><2><25

Or 5u =15 or u =3 ms™ !

(d)
Let height of tower is h and body takes t time to
reach to ground when it fall freely

1
o~ h=—=gt?
Zg

In last second i.e. t" sec body travels =0.36 h
It means in rest of the time i.e. in (t — 1)sec it
travels

=h—-036h=0.64h

Now applying equation of motion for (t — 1)sec

1
0.64 h = Eg(t —t)?

From (i) and (ii) we get,t = 5sec and h = 125m
(b)

For downward motion.

v? =u? + 2gh

For upward motion,

v? =u? —2gh

The graph will be parabolic in both case. But

225

227

228

229

velocities will be opposite. But speed never be
negative.

Hence, (b) is correct.

(b)

The ball is thrown vertically upwards, then
according to equation of motion.

(0)2 —u? = —2gh (1)
And 0O=u—gt .. (ii)
From Egs. (i) and (ii),
_gt’
h=3

When the ball is falling downwards after reaching
the maximum height

1
s=ut'+ Eg(t’)2

h 1
== (0t + gg(t’)z

5=
, h

= t'= |-
g

p=t

V2

Hence, the total time from the time of projection
of reach a point at half of its maximum height
while returning =t + t'

(b)

Let at point A initial velocity of body is equal to
Zero

for path AB: v?> = 0+ 2gh ...(i)

for path AC: (2v)? = 0 + 2gx

4v? = 2gx ..(ii)

Solving (i) and (ii), x = 4h

u=0
A

X

|
|

B v
C 2v
(a)

v=u+at >v=0+5x%x10=50m/s
(b)
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230

231

232

233

234

235

236

Time of ascent = Time of descent=5sec

(b)

Region OA shows that graph bending toward time
axis i. e. acceleration is negative.

Region AB shows that graph is parallel to time
axis I. e. velocity is zero. Hence acceleration is
ZEero.

Region BC shows that graph is bending towards
displacement axis i. e. acceleration is positive.
Region CD shows that graph having constant
slope i. e. velocity is constant. Hence acceleration
is zero

(9

_ 2vv; 2X40Xx60
~ 100

Vav = 48 kmph

(d)
u=at,x=fudt=fatdt=

v1+v2

2

Fort = 4 sec,x = 8a

(9
Let caf starts fr8m poi 't A frofn rest m@ves up to
point Wi I acceterat. . f g

Velocity of car at point B, v = \/m

[As v? = u? + 2as]

Car moves distance BC with this constant velocity
in time t

X = \/Zf_S.t [Ass = ut] ...(0)

So the velocity of car at point C also will be m
and finally car stops after covering distance y

_ (JZfS)Z _2fS _ ..
=50/ — 7 25 ..(ii)

So, the total distance AD = AB + BC + CD = 15§
[Given]

>S5S+x+25=158=>x=12S§

Substituting the value of x in equation (i) we get

x =\/2fS.t =125 = J2fS.t = 14452 = 2fS.¢?

Distance CD = y

>S5 = ! t?
=7/
(d)

dx dx
v =aVx P Vx N a
By integrating both sides [ x /2 dx = [a dt

1 1

:>1—/2=at:>\/§=zat:>x=za2t2 oxX o t2
(@)

S, =u +§(2n —1); whenu =0,5;:5,:S; =
1:3:5
(b)

237

238

239

240

241

242

vV=u+dt=v=30+4f+ (047 + 0.3]) x 10
v=31+4]+41+3j =71+ 7]

= || = 7+/2 units

(@)

From the figure, the relative displacement is

fe——200 m —|

7.5 ms™!

> 20ms’!

}100 m+|

Srel = (200 + 100)m = 300m
Vpel = V1 — Uy = (20 — 7.5)ms™
=12.5ms™ !

__ Srel __

(d)

At highest pointv = 0 and Hy,x =

(d)

v=%5-3t2 12t +3anda =% =6t —12
dt dt

Fora=0,wehavet =2andatt =2,v =

1

300
=—=24s
Vrel 12.5

u2

29

36 2

=x>x9.8n% =22 (2n — 1)
or2n—1= %nz or 11n? =72n-36
11n?2 —-72n+36=0

11n? —66n—6n+36 =0
11nn—-6)—6(n—-6)=0
(1ln—-6)(n—6) =0

n = 6 (Rejecting fractional value)
h=2x10 X 6 X 6m=180m

or
or
or
or
=

(d)
Given, x =2 — 5t + 6t? ()
Differentiating with respect to t
P
dt
At t=0s% = _5ms?
dt
Hence, initial velocity v = —5 ms~1
(d)

The braking retardation will remain same and
assumed to be constant, let it be a.

From the 3rd equation of motion, v? = u? + 2as
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243

244

245

246

2
Ist case: 0=(60><1—58) —2aXs;
2
or = (60 ><25(;18)
5\ 2
IIndcase: 0= (120 X E) —2aXs,
2

or sy = (120 >2<(51/18)

5 _2 4s; = 4% 20 = 80
Se— = - = = = m

Sy 4 52 51
(d)
Net displacement = 0 and total distance = OP +
PQ + QO
_1+2n><1+1_14.28 X
- 4 ~ g
Average speed = 4;}62/860

6 X 14.28
=———=2142km/h
(b)

The velocity time graph for given problem is
shown in the figure.

v(m/s)

4
2 t (sec)

0

Distance travelled S = Area under curve = 2 +
2=4m

(<)

From acceleration-velocity graph, we have a =
k v where k is a constant which represents the
slope of the given line.

dv dv
As, a=v—,sov=—=kv
ds ds
dv
or ——= k = a constant

Thus, the slope of velocity-displacement graphs is
same as that of acceleration velocity. Which is
constant.

(b)

Given, a=@=6t+5
dt

Or dv = (6t +5)dt

Integrating, we get
v t

j dvzj (6t +5) dt
0 0

Or v=(67t2+5t)

247

248

249

ds
vV=—
dt

6t2
ds = T+5t dt

Integrating again, we get

fds=f<—+5t)dt
0 0 2

Again

_3t3+5t2
ST
28 5x22 8  5x4
When,t-25,s-3><?+ . _3XE+T
=8+10=18m
(c)

When a particle is moving with uniform
acceleration, let v be the velocity of particle at a
distance s,

Then average velocity = 0;—” = g
. S 2s
Time taken, t; = ik

When particle moves with uniform velocity, time
taken, t, = Zv—s
When particle moves with uniform acceleration,
3s 65

Time taken, t; =

o+v)/2 v
- 2s 25 65 10
Totaltime=t; + t, +ty = =4+ =+ = =2
v v v v
_S+2$+3S_6_17 wﬂ—i—i
v o10s/v 10 v 10 5
()
. 1 .
For first ball h = Egtz (D)

For second ball
(h—20) = g(t—1? ..(ii)

A
[ i
20 m
T B%
(h-20)m
|

Subtract equation (ii) from (i)
20=-5+10t=>- t=25sec

Hence, height & = -~ x 10 x (25)% = 31.2m

(d

In the positive region the velocity decreases
linearly (during rise) and in the negative region
velocity increases linearly (during fall) and the
direction is opposite to each other during rise and
fall, hence fall is shown in the negative region
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251

252

253

254

255

(©
1 :
v S =ut+ Eat2 . (D)
and velocity after first t sec
v=u+at
< s1 < 52
A C
t1 t
t1 = t2 =t (given)
Now, S, = vt + 2 at?
1, g
= (u+at)t+§at .. (i)

Equation (i) — (i) = S, — S; = at?
S;—S5 65—40
t2 - (5)2
From equation (i), we get,

= 1m/s?

>a=

1 1
S: =ut+zat2 =40 = 5u+§x1x25
= 5u =275 ~u=55m/s
(d)
Let acceleration is a and retardation is —2a

v
Vmax

a, tl
-261, t2

0 !

Then for acceleration motion

v .
b=2 O
For retarding motion
v .
ty=g (D

. 3
Givent, +t, =9=-4+—-=9=>"=9=2=¢
a 2a 2a a

. . v
Hence, duration of acceleration, t; = - = 6 sec

(@)
_—>20ms’l —V' —30ms!
A o B

v1)2 + (v,)? 900 + 400

I (VR OV _ V650
2 2
=25.5ms™!

()

X; = %at2 and x, = ut =~ x; — X, =% at® —ut

y = %at2 — ut.This equation is of parabola

dZ
at—uand*2 =aq
dt dt?

dy

d? , ..
As —dti > 0 i.e., graph shows possess minima at
u
t=-

a
(b)
Distance = Area under v — t graph =4, + 4, +

256

257

258

259

260

10

A1l E EAsi As
1 2 3 4
Time (Second)

o

1 1
2x1x20+(20><1)+§(20+10)><1+(10

X 1)
=10+20+ 15+ 10 = 55m
(d)

u _ A4
A c B
ke S A

Let S be the distance between AB and a be
constant acceleration of a particle. Then
v? —u? = 2aS$

2
Ora$ = .. (D)

Let v, be velocity of a particle at midpoint C

S
L vE—u? =2a (E)

2 _ 2 _ 2 vz—uz . .
ve=u“+aS=u +t— [Using (1)]

vi-u

u? + v2
2

Ve =

(@)
Given line have positive intercept but negative

slope. So its equation can be written as

«..(i) [wherem =tanf = :—Z]
By differentiating with respect to time we get
dv dx
at - de
Now substituting the value of v from eq. (i) we get
dv

e

v=—-mx+vy
—mv

—m[-mx + vo] = m?x —mv, ~a

=m?x — mv,
i.e.the graph between a and x should have
positive slope but negative intercept on a-axis. So
graph (a) is correct
(9
(2v)2 —v? = 2gh’ or 4v? —v? =2gh’
or 3v?2 =2gh’ or 3Xx2gh=2gh’ or h' =3h
(d

. (1)2 1
X i = —

75,74 T 16
(b)

101t=48+§><1><t2 or t2—20t+96=0
or t2—8t—12t+96=0 or t(t—8)—
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12(t—8) =0
or (t—12)(t—8)=0 or t=8sor 12s
But we are interested in minimum time.

261 (c)
Given AB = Velocity of boat = km/hr
AC = Resultant velocity of boat = 10 km/hr
BC = Velocity of river

=+ AC? — AB?
=,/(10)2 - (8)2 = 6 km/hr
B C

6
A
262 (a)
W a5V
dt = . v
= W_ _sa
ﬁ -_ .
0 t
= J. v 12 dqu=-25 f dt
6.25 0
> —25[df = 2077
= t=2s
263 (c)

Both the stones will have the same speed when
they hit the ground.

264 (c)
a a
Sn=u+z(2n—1) = 1.2 :0+§(2x6—1)
L2X2 0218 m/s?
=>a= = 0.
a 11 m/s
266 (b)
At = /2“9'65 — B =2 195 =0.05s
9.8 9.8
267 (b)

Herev = 144 km/h = 40m/s
v=u+at=>40=0+20xa=>a=2m/s?

ns= %atz =%>< 2 % (20)%= 400 m
268 (c)

1 1
Ax = =gt? — —g(t — 1)?
x=-gt"—o8t—1)

1 1
= Selt? = (6 - D] =582t = 1)

= % X 9.8 X 5m=24.5m

269

270

271

272

273

274

275

(9

Net acceleration of a body when thrown upward
= acceleration of body - acceleration due to
gravity=a —g

(a)

B

Vgsing A4 Vi

From figure, Vg sin8 =V,

i e—VW—1=>9—30°
sin =772 =

Time taken to cross the river,
D D 2D

t = = =
Vpcosf Vpcos30° V3
(@)

[ Vs = 2V ]

_u? (15)?

max = 29 2x 10
(d)
v=a\/§=>%=oc\/5=>%=adt
By integrating both sides [ x~/2dx = [a dt
:szzat:\/}:%at:xziaztz &x o t2
(d)
[ is not possible because total distance covered by
a particle increases with time
I1 is not possible because at a particular time,
position cannot have two values
[l is not possible because at a particular time,
velocity cannot have two values
[V is not possible because speed can never be
negative
(d)
The nature of the path is decided by the direction
of velocity, and the direction of acceleration. The
trajectory can be a straight line, circle or a
parabola depending on these factors
(a)
If u is the initial velocity then distance covered by
itin 2 sec

=11.25m

1 1
S=ut+§at2=ux2+§x10x4

=2u+20 ..(0)
Now distance covered by it in 3rd sec
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276

277

278

279

280

281

282

1
Syra = u+-(2x3-1)10

=u+25 .. (ii)
From (i) and (ii), 2u+ 20 =u+25=>u =5
25 =2%X54+20=30m
(b)
v=gXt=32X1=32ft/sec
(d)
In case of motion under gravity, time taken to go
up is equal to the time taken to fall down through
the same distance.

. . u
Time of desent(t,) = time of ascent(t;) = g

2u
~ Total time of flight T =¢t; + t, = E

_ g(ti+ty)
2

Or

()

2.
Hmax Xu” U Hmax

i.e.to triple the maximum height, ball should be
thrown with velocity v3 u

(d)

x =30 + 180 =120m

y = 9x?

I P (1)
dt v T g T3
dy
Ezvy=6x
d’y dv, dx 1

“Y—W—E—G(dt) 6(3)

— -2
= a, = 2ms™“ along y-axis.

Hence, a, = (2ms™?)j

(d)

[ is not possible because total distance covered by
a particle increases with time

I1 is not possible because at a particular time,
position cannot have two values

I1I is not possible because at a particular time,
velocity cannot have two values

[V is not possible because speed can never be
negative

(a)

P=xi+yj+zk ~r=x2+y%+22

r =462 +82+10%2 = 10V2m

(a)

Velocity required by body in 10 sec
v=0+2x10=20m/s

And distance travelled by it in 10 sec

283

284

285

286

287

288

289

1
Sy =5x2x(10)* = 100m

Then it moves with constant velocity (20 m/s) for
30 sec
S, =20x30=600m
After that due to retardation (4 m/s?) it stops
3 v? 3 (20)2

57 2a 2x4
Total distance travelled S; + S5 + S; = 750m
(b)
Let v, be velocity of water and v}, be the velocity
of motor boat in still water. If x is the distance
covered, then as per question
x=w,+v,) X6= (v, —1,) X 10
On solving, v, = v, /4

v x = vy, +v,/4] X 6 =751,
Time taken by motor boat to cross the same

=50m

distance in still water is

=X -1 _75p
Xp Vp

(d)
x xt3 o x=Kt3
= ——x—3Kt2 d —@—61“

v = P and a = P
L.eaxt
(b)

= -2 5] dt

[#
|2\/‘|625 = —2.5t
2V6.25 = 2.5t
t = 2sec
(b)

Total time of motion is 2 min 20 sec = 140 sec
As time period of circular motion is 40 sec so in
140 sec. Athlete will complete 3.5 revolution i.e.,
He will be at diametrically opposite point
i.e.,Displacement = 2R

(b)

Total time of motion is 2 min 20 sec = 140 sec
As time period of circular motion is 40 sec so in
140 sec. Athlete will complete 3.5 revolution i.e.,
He will be at diametrically opposite point
i.e.Displacement = 2R

(@)

v=u+at >v=0+5x%x10=50m/s

(@)

Let initial (¢ = 0) velocity of particle= u

For first 5 sec of motion s5 = 10 metre

1 1
s=ut+§at2 = 10=5u+§a(5)2
2u+5a =4
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290

291

292

293

294

For first 8 sec of motion sg = 20 metre

20 = 8u+%0¢(8)2 >2u+8a=>5

By solving u = %m/s anda = ém/s2

Now distance travelled by particle in Total 10 sec
S1o =u X 10 +%a(10)2

By substituting the value of u and a we will get
S10 =283 m

so the distance in last 2 sec = 519 — sg
=283—-20=83m

(o)

-T» o—»v=0

It
t= g 20m
=2 15 m
l Ground
v /
Position of balls

hy=2gt? =-x10x 12 = 5m
hy = 2gt? =~ x 10 x 22 =20m

From ground, 5m, 20m, 15m (shown in figure)
(d)

In the positive region the velocity decreases
linearly (during rise) and in the negative region
velocity increases linearly (during fall) and the
direction is opposite to each other during rise and
fall, hence fall is shown in the negative region

(b)

u? _19.6x19.6

— = =19.6
29 2x98 m

Hmax
(d)
Given a = 19.6m/s? = 2g

Resultant velocity of the rocket after 5 sec
v=2gXx5=10g m/s

Height achieved after 5 sec, h; = % X 2g X 25 =
245m

On switching off the engine it goes up to height h,
where its velocity becomes zero

0 =(10g)? — 2gh, = h, = 490m

=~ Total height of rocket = 245 + 490 = 735m
(b)

Let the stone remains in air for t s. From § = ut +
1 .2

29t

Here,u =0, S = %gtz

Total distance travelled by the stone in last
second is

1 1
D=5—-5.1= Egtz _Eg(t —1)?

Distance travelled by the stone in first three

seconds is
S 1 32 9
==—XgX3°=-—
375 g > g

According to given problem, D = S;
24@2t-1)=2gor2t—1=9 5t=5s

295 (d)
Let height of tower is h and body takes t time to
reach to ground when it fall freely

1
ho— _ 42
~h=zgt

In last second i.e. t* sec body travels =0.36 h
It means in rest of the time i.e. in (¢t — 1)sec it
travels

=h—-036h=0.64h

Now applying equation of motion for (t — 1)sec

1
0.64 h = Eg(t —t)?

From (i) and (ii) we get,t = 5sec and h = 125m
296 (c)

1=23=21200 =1(t; + t,)v,
t1 ty 2

1200_1( +v) _14172 _2172
—\WT3)V T3 T

or v? = 1800,
1
~ 1200 = Et X V1800

2400 2400
= V800> 4243° =56.65
297 (d)
From equation of motion
=ut + ! t2
s=u > a
1 .
x=0+§>< 10t2 =5t  ...(D)
1
x+3 =0+§><10(t+0.5)2
1 .
x+3=5(t2+z+t) .. (i)

Subtract Eq. (i) from Eq. (ii)

5=5(2+e)=Suse
T \4 4

3 5—5t
i
7 5t t 7
- = = p—
4 20 °
Now, v=u+at
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298

299

301

302

303

=04+10x—=3.5 1
= X = 3.
v ms

|
|

(d)

) ) Total displacement
Velocity of particle =

Total time
Diameter of circle 2 x 10
= = =4m/s

5 5

(b)
Let the initial velocity of ball be u

uZ

Time of rise t; = — and height reached =
g+a 2(g+a)

Time of fall ¢, is given by
2

1
_ _ t2=—
2(g Ot 2(g+a)
u u

gta
St = = ’
Jg+a)g—a) (g+a) |g—a

~ t, > t; because L <L
g+a g—a

(d)

7 =3t —t*] + 4k

dar da N A © A A

— = E(3tl — t2] + 4k) = 31 — 2t]

Att =5s = v =31 —10j

13l = (3)2 + (=10)2 = V9 + 100 = V109

= 10.44 ms™?!

Velocity, v =

(9
Horizontal distance covered by the wheel in half

revolution = R
A' Final

040

f————
A R
Initial
So the displacement of the point which was
initially in contact with ground

= AA" = /(mR)? + (2R)?
=RVn2+4=+Vrn2+4 [AsR = 1m]
(b)

d .
x=9t? -t3v= d—f = 18t — 3t?, For maximum

speed

dv d[18t 3t2]=0>18—-6t=0 -~ t
_ — = = —_ = o
dt dt

= 3 sec

304

305

306

307

308

309

i.e., Particle achieve maximum speed at t = 3 sec.
At this instant position of this particle, x = 9t? —
£3

=9(3)2—-(3)*=81—-27=54m

(@)

The distance covered by the ball during the last

t seconds of its upward motion = Distance
covered by it in first t seconds of its downward
motion

From h == ut + %gt2

h = %g t? [Asu = 0 for it downward motion]
(c)

If the body starts from rest and moves with
constant acceleration then the ratio of distances
in consecutive equal time interval S;:55: 53 =
1:3:5

(d)

3t=vV3x+6=3x=(3t—6)>2

= x = 3t? — 12t+12
dx

v:E:6t—12,forv:0,t:256c
x=32)2-12%x2+12=0
(b)

Free fall of an object (in vacuum) is a case of
motion with uniform acceleration

(d)
Net displacement = 0 and total distance = OP +
PQ + QO
_1+27r><1+ 1428 "
B 4 ~ g
14.28

Average speed = 10760

6 x 14.28
=————=2142km/h
(b)

Let the particle moves toward right with velocity
6 m/s. Due to retardation after time ¢; its velocity
becomes zero

«— —
B 1 sec

Fromv=u—at=0=6—2t; = t; = 3sec

But retardation work on it for 4 sec.It means after
reaching point A direction of motion get reversed
and acceleration works on the particle for next
one second.

Soa =ut; —atf=6x3--(2)(3)2 =18 -9 =

9m

1
SAB=E><2X(1)2=1m
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310

311

312

313

314

315

316

“Spc =Spa —Sqg =9—1=8m

Now velocity of the particle at pint B in return
journeyv=0+2Xx1=2m/s

In return journey from B to C, particle moves with

constant velocity 2m/s to cover the distance 8m.
Distance 8

Velocity —2° 4 sec

Total time taken by particle to return at point O is
=>T=toyg+tyg+tgc =3+1+4=8sec
(d)

x = ae~* + bePt

Velocity v = % = % (ae™% + bePt)

= a.e % (—a) + bePt(B) = —aae~* + bBeh?
Acceleration = —aae~ % (—a) + bfe’t.pB

= aa’e™® + pp2eft

Acceleration is positive so velocity goes on
increasing with time

(<)

Speed of the object at reaching the ground v =
N

If heights are equal then velocity will also be

Time taken =

equal
(a)
s o t?[Given] ~ s = Kt?
2
Acceleration a = % = 2k [constant]

It means the particle travels with uniform
acceleration

(d)

If t; and ¢, are the time, when body is at the same
height then,

1 1
hzzgt1t2=EXQx2x10=10g
(d)

The horizontal acceleration a of the wedge should
be such that in time the wedge moves the
horizontal distance BC. The body must fall
through a vertical distance AB under gravity.
Hence,

BC = %at2 and AB = %gt2

tan® = 22 = Eor a=i=gcot6
BC a tan6

(a)

Horizontal velocity of dropped packet = u

Vertical velocity = /2gh
= Resultant velocity at earth = \/u? + 2gh
(9
1
Sy, = 29 cos 0 (2n—1),S,41

1
EgcosH{Z(n+1)—1}

317

318

319

320

321

322

323

Sp _2n-—1
Spe1 2n+1
(c)
d?x
x=at+bt? —ct],a=—=2b —6¢t
dt?
(b)

vV=u+dt=v=30+4f+ (041 + 0.3]) x 10
v=31+4j+4i+3]=71+7]

= |¥| = 74/2 units

(d)

Initial velocity of balloon with respect to ground
v=10+4+5 = 15m/sec upward

After 2 seconds its velocity, v = u — gt
=15-10%X 2 =-5m/sec = 5m/sec
(downward)

(c)

On rebound, there is an instantaneous change in
the direction of velocity. This settle the answer.

(b)
Given, x=4({t—-2)+a(t—2)?
dx
=—=4+2a(t—-2
V= a(t—2)
Att=0, v=4(1-a)
2
Acceleration a = d—f =2a
dt
(9
X
— =4t3 -2t
dt
or dx = 4t3dt — 2t dt
4 2
Integrating, x = % - % =t3—t?
When x =2,t* —t> -2 =0,
2 -(-1)+v1+8
B 2
or t?= h;L—3 = 2 (ignoring - ve sign)
. d%x
Again, — = 12t%2 -2
When t? = 2, acceleration=12x 2 — 2 = 22ms~?
(d)
Displacement form 0to5s = 40 m
Displacement from 5to 10 s = 40 m
Displacement from 0to 15s = —20m

And displacement from 15 to 20 s = 0 m
~ Net displacement = 40 + 40 — 20 + 0 = 60 m

Total time taken =545+ 15+ 5 = 30 min.
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324

325

326

327

328

displacement (m) _ 60

Hence, average speed =

time (min) 30
= 2 m min~1.

(@)
Since slope of graph remains constant for
velocity-time graph
(d)
x = ae~% + peft
Velocity v = & = £ (ge=% + bebt)

at  dt
= a.e % (—a) + bePt(B) = —aae~* + bBeh?
Acceleration = —aae % (—a) + bBe®t. B

= aa’e™® + pp2eft
Acceleration is positive so velocity goes on
increasing with time

(b)
Given acceleration a = 6t + 5
dv
-'-a=E= 6t 4+ 5,dv = (6t +5)dt

Integrating it, we have f: dv = fot(6t + 5)dt
v = 3t? + 5t + C, where C is a constant of
integration
Whent=0,v=0s0C =0

L = 3t2 + Stor, ds = (3t2 + 5t)dt

S =—=

dt
Integrating it within the conditions of motion, i. e.,
as t changes from 0 to 2s, s changes from 0 to s,

we have

N 2
fdszf (3t? + 5t)dt
0 0

2

=8+10=18m
0

R FE P
LS = [t + Et ]
(b)

At maximum height velocity v = 0
We know that v = u + at, hence
O=u—gT=>u=gT

When v = %, then

g t= t—u:> t—g =>t=
A I e E A
Henceatt = g, it acquires Velocity%

(b)

Let t,t; and t3 be the time taken by the particles
to cover the distance 2x, 4x and 6x respectively.
Let v be the velocity of the particle at B ie,
maximum velocity. The particle moves with
uniform acceleration from 4 to B.

-« 2X—» «— 4X > <« 6Xx —>

A B C D
Acceleration a, uniform Retardation a,
motion

329

330

331

332

333

334

For motion for A to B.

. 0+v v
Average velocity = =3

2x _ 4x
v/2 T
Particle moves with uniform retardation from C

toD.

Time taken, t; =

Time taken, t; =

_ox I
O+v)/2 v
Total time =t; +t, +t3

4x 4x 12x 20x
=—+—+—=—

v v v v
_2x+4x+6x _ 12v
Yav = T o0k /v 20
v 12 3
or —=—==-,
v 20 5
(a)

Sn :u+§(2n—1) =§(2n—1) because u = 0
Hences—“=Z
S35

3
(]
Net acceleration of a body when thrown upward
= acceleration of body - acceleration due to
gravity=a —g
(d)
When A returns to the ‘level’ of top of tower, its
downward velocity is 4ms™~1. This velocity is the
same a that of B. So, both A and B hit the ground
with the same velocity.
(9
A body is moving on a straight line with constant
velocity. Between A and B, the straight line is the
shortest distance. This is the distance travelled.
The particle starts at A and reaches B along the
straight line. Therefore displacement is also
AB,D =S
A
(b)
Let A and B will meet after time ¢ sec. it means
the distance travelled by both will be equal

Sq = ut = 40t and Sy = Zat? =~ x 4 x t?

1
SA=SB:40t=E4t2$t=2056’C

(c)
For first ball h = %gt2 (D)

For second ball
(h—20) = g(t—1? ..(ii)

A
[ 1
20 m
‘h B%
(h-20)m
|
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335

336

337

338

339

340

341

Subtract equation (ii) from (i)
20=-54+10t=> -~ t =2.5sec

Hence, height h = % x 10 X (2.5)2 =31.2m

(b)

V=u+at

v = (21 + 3)) + (0.3 4+ 0.2)) x 10

=5i 4 5f

15| = 5v2

(c)

So<t2=>ﬁ=(9>2=>s — 45
S, \20 z !

(a)

For first marble, h; = %g X 16 = 8¢

— t=0
1 .{73 Ifu T tt=1s

h1 T t=2s
l T t=3s
— t=4s
For second marble, h, = %g X9 =4.5g
For third marble, h; = %g X4 =2g

For fourth marble, h, = %g x1=0.5¢g
s hy —h, =8g —4.5g = 3.5g = 35m.
h, —h; =4.5g —2g = 2.5g = 25m and
h; —h, =2g—05g =15g = 15m

(b)

| Average velocity| 3 |displacement|

|Average speed| = |distance]
Because displacement will either be equal or less
than distance. It can never be greater than
distance
(a)
u? 1
Hpax = E = Hpax X =
On planet B value of g is 1/9 times to that of A. So
value of Hy,,x will become 9 times i.e.2 X 9 =
18 metre
(b)
According to given relation acceleration a = at +

B

d d
Asa=d—1:=>at+ﬁ= z

dt
Since particle starts from rest, its initial velocity is

Zero
i.e, Attimet = 0, velocity = 0

v t at?
:>_[0dv=jo(at+ﬁ)dt:>v=7+ﬂt
(@)

342

343

344

345

Total distance to be covered for crossing the
bridge

= length of train + length of bridge

= 150m + 850m = 1000m

Time = Distarfce _ 100(; — 80 sec
Velocity 45X§
(c)
Given, 3s = 9t + 5t%ors = %(9t + 5t2)
Velocity v = g _1 (9 +10¢t)
dt 3

. d (ds d?s 10 .
Acceleration a = o (E) =273 units.
(b)
Given accelerationa = 6t + 5

dv

a=E=6t+5,dv= (6t +5)dt

Integrating it, we have f(;] dv = fot(6t + 5)dt
v = 3t% + 5t + C, where C is a constant of
integration

Whent=0,v=0s0C =0

= =3t2 + 5t or, ds = (3t2 + 5t)dt

Integrating it within the conditions of motion, i. e.,

as t changes from 0 to 2s, s changes from 0 to s,
we have

N 2
f ds =f (3t? + 5t)dt
0 0

2

=8+10=18m
0

U PO
S S = [t + E t ]
(<)

Think of the lope of the given displacement-time
graph at different points and you would arrive at
the correct answer.

Alternatively, look at the self-illustrative figure.

Time of impact

>*

Vv

(b)
Let two boys meet at point C after time ‘t’ from
the starting. Then AC = vt, BC = vt

- C
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(AC)? = (4B)? + (BC)? = v?*t? = a? + v2¢t?
By solving we gett = Uza_lf

347 (a)
2x x x

X, x
Here,t1=;+;=7,t2 = ie

or t, = 2xv _
2 — 2\ — 2
v2(1—(3—2) v (1—w—)

or t2:

w?

2
or t, >ty
348 (d)
S « u?. If u becomes 3 times then S will become 9
times
i.e.9 x 20 =180m
349 (d)
Let acceleration is a and retardation is —2a. Then
for accelerating motion

v .
tl = Z (1)
For retarding motion, t, = :—a ...(ii)
Given,
v v 3v v
t1+t; =9 >5—+—=9>=>-—=9=>-=06

a 2a

Hence, duration of acceleration, t; = 6's

350 (c)
Slgpz =T 2t
h_ng h _zg(z) h' = 4’
Height above the ground = h — % = %
351 (b)
Given,y = bx?
dy dx _
d
d_i} =at (* vy =uy +ayt)
x
at = 2bx —
at
at dt = 2bx dx

Take integration of both sides

[atdt= [ 2bxdx

2

a
—=bx*+c

> . (i)

Att=0,x=0,c=0

at?

Then7=bx2
B atz_ at
= 120 "2
_dx_ a
Ve =4t T2b
352 (c)

S, « (2n — 1).In equal time interval of 2 seconds
Ratio of distance=1:3:5

(c)

v2 =u? + 2as,Ifu =0,thenv? x S

i.e., Graph should be parabola symmetric to
displacement axis

(b)

Between time interval 20s the 4s, there is non-

353

354

zero acceleration and retardation. Hence, distance
travelled during this interval = Area between
time interval 20sto 40 s

1
X20x3+20x1=30+20

2
=50m

355 (c)

1 1
h=ut+§gt2=>81=—12t+§><10><t2=>t

= 5.4 sec

356 (c)

1 1
h=ut+§gt2:>81=—12t+§><10><t2:>t

= 5.4 sec

357 (d)

Given,r = 3ti — t?j + 4k

dr . .
a:v:31—10]
Att=5s
v = 3i— 10j
v =y/(3)? + (10)? = V109 = 10.44 m/s
358 (d)

Given,v = 10 gkmh™! = 30 mh?
From first equation of motion.

v=u-+at

30=0+ax5 (u=0)

Page | 117



359

360

361

362

2

Or a=6ms-

So, distance travelled by metro trainin 5 s

1 1
Slzz at2=§x(6)x(5)2=75m

Distance travelled before coming to rest
=45m
So, from third equation of motion
0% = (30)% — 2a’ x 45

; _ 30x30

Or a = 2
2 x45

=10ms~

Time taken in travelling 45 m is

—1—0—35

t3

Now, total distance = 395 m

ie, 75+ s’ +45 =395m

Or s’ =395 —(75+45) =275m
. _275_92
T

Hence, total time taken in whole journey
= tl + tZ + t3

=5+92+3=172s

(b)
1 dx 1

= — —_—_— ——

x t+5 V= e (t+5)2
. _ ﬂ _ 2 . 3/2

Acceleration, a = @ = Gag 4K (velocity)
(b)

B 12t — 3t?
T
Velocity is zero for t = 0 and t = 4 sec
(a)
Distance = Area covered between velocity and
time axis

1
=5 (30 + 10)10 = 200 meter
(b)

Initial speed of car,

363

364

365

366

Barrier
u=72kmh!
. v=0
A\
S t=2s
~ N
je—— 20 m —>|

5
u=72kmh 1 =72x Ems‘1 =20ms~?

Distance from barrier s = 20 m
Time taken by car to hit the barrier, t = 2's

Using first equation of motion v = u + at

v—u

—10 ms—2

—vesign indicates that acceleration is retarding or
it is deceleration which decreases the speed of
car.

(d)

S = (4>< 15+4x15+5% 10X 15X 1.5)m
= (6+6+5 X 2.25)m = 23.25m

(a)

From first equation of motion
v=u-+at

As object starts from rest, sou = 0
v=atorv«t

Therefore, v — t graph is a straight line passing
through 0.

(a)

From equation of motion, we have
v=u-+gt
Where u is initial velocity and t is time.
Forball 4,vy, =u —gt
Forball B,ug =0 + gt
-~ Relative speed, Av = v, — v
= @u—-gj—(—gtf) =uj
(b)

d .
x=9t?2 -t3v= d—’: = 18t — 3t?, For maximum
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speed 10

dv_d [18t —3t?] =0=>18—-6t =0 ~t ~ s ?m
_ —_ = = —_ = oo
dt dt 372 (a)
= 3 sec t?=x2—1lorx?=t>+1
i.e, Particle achieve maximum speed at t = 3 sec. Or 2x d_’t‘ =2t or xv =t
At this instant position of this particle, x = 9t% — dx dx
3 Or 2x—+v—=1
t dt dt
=9(3)2-(3)3=81-27=54m or xZ=1-1v2
367 (c) _
. Displacement 0 v _ 1-v? — 172 — x?-t?
Average velocity = —— dt x x x3
Time interval 5 2
A particle moving in a given direction with non- BUtd x _1t =1
zero velocity cannot have zero speed. L
dt x3

In general, average speed is not equal to
magnitude of average velocity. However, it can be
so if the motion is along a straight line without

373 (b)
v? =u? + 2as
v w2 (20)2—(10)2 300 10

change in direction = = = =— 2
368 () 8 T s 2x135 270 9 ™/
5] fvelocity-ti h From first equation of motion
ope of velocity-time graph measures fatot v—u 20-—10 10
. . ] => = = =
acceleljatlon. F'or g'raph' (a) slope is zero. Hence v=u+ta a 10/9 10/9
a = 0i.e. motion is uniform _
= 9 sec
369 (c) . . 374 (a)
From equation of motion, we have 1 1
X, = Eat2 andx, =ut = x; —xp =3 at? —ut
s=ut+ 1 at? y= %at2 — ut.This equation is of parabola
2
d—y=at—uandd—32]=a
When s =24 m,t =4s, @ a2 “
As d—tjz’ > 0 i.e., graph shows possess minima at
1
24 =4u+ - a(4)? t==4
2 a
375 (@)
Or 24 =4u+8a Distance b/w the cars A and B remains constant.
Or 6=u+2a e ) Let the distance be ‘x
Velocity of C wrt.Aand B V =45+ 36 =
When body travels a total distance of 24 + 64 = 81 km/h
88 min 8's, we get Distance = 81 X — = 6.75 Km
1 376 (a)
88 = 8u + =a (8)? 1 2v
2 —at’=vt>t=—
2 a
Or 88 = 8u + 32a 377 (b)
y Only directions of displacement and velocity gets
Or N=u+t4a - (i) changed, acceleration is always directed vertically
. . . downward
Solving Egs. (i) and (ii), we get
g Egs. (i) and (i), we g 378 ()
— -1 dv
u =1ms ~.-a=E=2(t—1)=>dv=2(t—1)dt
370 (d) 5 I 25
S+S  2vw, =>v=f2(t—1)dt=2[——t] =2[——5]
=5 = 0 2 0 2
— 4= V1 + (%) _
V4 Vy =15 m/s
371 (a) 379 (c)
4/3 Vertical component of velocities of both the balls

(2x3-1)

a
Sp=u+-02n—-1)=58,=0+—
2 2
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2h
are same and equal to zero.So t = "

381 (a)
A particle starts fromrestatt = 0

The equation of motion
v=u+at=0+3Xx2=6ms"!

The velocity for next 2 s

v =v+at
=6—3%x2=0
v =0
a
i
i i i
12 3 4—>t
3+

Hence, v — t graph will be as shown.

A

V6

Y

382 (b)
The given condition is possible only when body is
at its highest position after 5 seconds
It means time of ascent = 5 sec

and time of flight T = %u =10

=>u=49m/s
383 (a)
This graph shows uniform motion because line
having a constant slope
384 (d)
Relative velocity
=10+ 5=15m/sec
. 150
~t= E
385 (b)
The given condition is possible only when body is
at its highest position after 5 seconds
It means time of ascent = 5 sec

= 10 sec

2u

and time of flight T = il 10

=>u=49m/s

(b)

Let two balls meet at depth h from platform
Soh = %‘9(18)2 =v(12) + %g(lz)2 >v=
75ms™1

(b)

1
P 2
h—zgt

386

387

1
h' = Eg(t —ty)?
1
h—h'=2g[t* = (¢ = )]
1
=5 glt* — t* — 15 + 2tt]

1
Ah = Egto (2t —ty)

Ah is increasing with time

(a)
Time taken by each ball to reach highest point,

1
t=-s.
n

388

As the juggler throws the second ball, when the
first ball is at its highest point,sov = 0
Using v = u + at,we have 0=u+ (—g)(1/n)
or u = (g/n)

Also v? = u? + 2as

=~ 0=(g/n)?+2(—g)horh = 2;22'
389 (b)
%x 2% 10
(S)(last 2s) _
($)7s %x2x10+2x10+%x2x10
1
390 (b)

Let two boys meet at point C after time ‘t’ from

the starting. Then AC = vt, BC = v;t
- C

P "

a
(AC)? = (AB)? + (BC)? = v*t* = a® + vit?

2

By solving we gett = e

391 (b)
Total distance covered
Time of flight

Average velocity =

— 2Hmax
2u/g
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2u?/2g
2u/g

Velocity of projection = v [Given]
SV =u/f2
(d)
Up to time t; slope of the graph is constant and
after t;slope is zero i. e. the body travel with
constant speed up to time t; and then stops
(a)
Given, % =pt

dv =ptdt

=S Vgpy =

= Uy =U/2

392

393

v ty
fdv=Pftdt
0 0
1
v=5pt12

Again, x = %pfotl tidt = %ptf
(d)

Because acceleration due to gravity is constant so

394

the slope of line will be constant i. e., velocity time
curve for a body projected vertically upwards is
straight line

(9

Relativistic momentum =

395

mov
Vi-v?/c?

If velocity is doubled then the relativistic mass
also increases. Thus value of linear momentum
will be more than double

(c)

Given AB = Velocity of boat = km/hr

AC = Resultant velocity of boat = 10 km/hr

BC = Velocity of river

=+ AC? — AB?

=./(10)2 - (8)2 = 6 km/hr
B c

396

397 (d)

Distance, x = by + byt + b,t?
Velocity v = (%) = by + 2b,t

d?x

Acceleration, —
dt

a= =2b2

398 (d)
We have standard result for this type of velocity

399

400

401

402

403

404

(c)

Let student catch the bus after t sec. So it will
cover distance ut

Similarly distance travelled by the bus will be
%at2 for the given condition

2

1 t
ut = 50+§at2 =50 + [a =1m/s?]
Dy 50 4 t
YT
To find the minimum value of u
Z—? =0,sowegett = 10 sec,thenu = 10 m/s
(b)

Speed of stone in a vertically upward direction is
4.9 m/s. So for vertical downward motion we will

consideru = —4.9m/s
1 1
h:ut+§gt2 :—4.9><2+§><9.8><(2)2
=98m
(@)
v=u-—gt
At max height v? =u? —2gh
p2t pol
Y 29
t, 2 hl_(2)2_4
t, 3 h, \3/ 9
(b)

In figure (b), the particle is slowly accelerated
first and reaches a constant velocity for the
straight line portion. Then velocity decreases are
finally it stops when it reaches the top straight
line portion.

Hence, figure (b) represents one dimensional
motion of a particle.

(d)

. Change in velocit V-V
Average acceleration = g Y — L2

Time taken tr,—tq
10 + 2(5)%] — [10 + 2(2)? 60 — 18
_ (5)%] =1 @71 _ 14m)/s?
3 3
()
dv bt3
E:btﬁdvzbtdtiva'l'Kl

Att=0,v=v0=>K1=v0
Wegetv=%bt2 + v,

in® = 1pe2
Agamdt—zbt + vy
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405

406

407

408

409

410

411

412

413

415

1bt3
=)X=ET+UOt+K2

Att=0,x=0=K, =0
o x = bt? 4 vt
“X = Vo
(c)
1
h =ut +§gt2,t = 3sec,u = —4.9m/s

>h=-49Xx3+49%x9=294m
(a)
Using
V=u+at
V=gt
Comparing withy =mx + ¢
Equation (i) represents a straight line passing
through origin inclined x-axis (slope -g)
(b)

2u

Time of flight = — =
g

(d)
u=0,5=250m,t = 10sec

(D)

2 %100

=2
10 0 sec

S=ut +%at2 = 250 = %a[lO]2 = a = 5m/s?
So,F =ma=09Xx5=45N
(d)

v, tanf, tan30° 1/43
ﬁz tan 0p " tan60° \3 -
(d)

Instantaneous velocity is given by the slope of the

1
3

. d
curve at that instant v = d—i = tan 6 from the

figure it is clear that slope of the curve is
maximum at point ‘C’

(9
Because acceleration is a vector quantity
(d)
If t; and ¢, are time of ascent and descent
respectively then time of flight T = ¢; + t, = %u
t;+t
oy = g(ts + t3)
2
(a)

1 32
h=ut—zgt2 =>96=801:—71:2

=>t>—5t+6=0=t=2secor3sec

(c)

Distance travelled by motor bike at t = 18s

Shike = 51 = 5(18)(60)=540 m

Distance travelled by car at t = 18s

Scar = S2=(18)(60)=720 m

Therefore, separation between them at t = 18s is
180m. Let, separation between them decreases to

zero at time t beyond 18s.
Hence, spixe = 540 + 60t and s, = 720 + 40t
Scar — Sbike = 0
= 720 + 40t = 540 + 60t
= t =9sbeyond 18s or
Hence, t = (18 + 9)s=27s from start and distant
travelled by both is spijge=5car = 1080m

416 (d)
Since, the initial position of cyclist coincides with
final position, so his net displacement is zero.

total distance travelled

Average speed =
8¢ sp total time taken

OP + PQ + QO o
=—— kmmin™?!
10
1+§x1+1 .
= Tkm min
m+4
= X 60 kmh™! = 21.4 kmh™?
20
417 (c)
2h 2x2.7 ’5.4
t= = = |—=+0.49
\/(g +a) \](9.8 +1.2) 11
= 0.7 sec
Asu = 0 and lift is moving upward with
acceleration
418 (c)

When packet is released from the balloon, it
acquires the velocity of balloon of value 12 m/s.
Hence velocity of packet after 2 sec, will be
v=u+gt=12-98x%x2=-76m/s

(9

For first part,

u = 0,t =T and acceleration = a

~v=0+aT =aTand S; =0 +%aT2 =%aT2
For Second part,

u = aT, retardation = a;,v = 0 and time taken =
T; (let)

~0=u—ayTy =al =a4Ty

419

2 2m2
u 1a2T
And fromv? =u? —2aS, =S, =—=-
2a4q 2 ag

1 aT

SZ =§aT><T1 (Asa1 =T_1)
1 1
. _51+52_EaT2+EaT><T1
e ST T T+T
~aT(T+Ty) 1

=2 T

T+T, 2

420 (a)
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421

422

424

1
S=ut+5 gt?
30 = —25t + —tZort? —5t —6 =0
Or (t — 6)(t + 1) = 0 Take positive root
~t=6sec
(<)
Let the particle touches the sphere t the point A.

LetPA=1
l

s PB = —
2
In AOPB,cosa = ?
(0]
[ 4 a
v r
& &
P B A

~PB=rcosa

l
or E=TCOSCl

~l=2rcosa

1 2
But!l = ant
<2l> (2 X 27 COS a)
Qo Qo
(a)

According to problem

St =

Jes

5" sec and

Distance travelled by body A in
distance travelled by body B in 3" sec. of its

motion are equal.

a a
0+71(2x5—1)=0+72[2><3—1]

(b)

In this problem point starts moving with uniform
acceleration a and after time t (Position B) the
direction of acceleration get reversed i.e. the
retardation of same value works on the point. Due
to this velocity of points goes on decreasing and at
position C its velocity becomes zero. Now the
direction of motion of point reversed and it moves
from C to A under the effect of acceleration a.

We have to calculate the total time in this motion.
Starting velocity at position 4 is equal to zero.
Velocity at position B = v = at [Asu = 0]

1
T2
As same amount of retardation works on a point
and it comes to rest therefore

Distance between A and B, S5 at?

425

426

427

428

SBC = SAB = Ea tz

o Sac = Sup + Sgc = a t? and time required to

cover this distance is also equal to t.

-~ Total time taken for motion between A and C
=2t

Now for the return journey from C to A (S, =

at?)

Sac =ut+%at2 = at? = 0+%at12 =t =V2t
Hence total time in which point returns to initial
point

T=2t+V2t=2+V2t

(9

h =—vt; + %gtl2 or

ty

(@)
h=vt, +-gtlor —~=—v+=gt, ..(ii)
2 t, 2

h

h
-. P— + J—
ty b

1
= -V +Egt1

1
= Eg(ﬁ +t3)
or h = %gtltz

For falls under gravity from the top of the tower

1
h = =gt?

28

1 1,

o Egtltz = Egt >t = ‘/tltz
(d)
Since ¢ >> v (negligible)
(a)

For first stoneu = 0 and

2
For second stone ;—g4h = u? =8gh

~u=,/8gh

Now, h; = %gtz

1
h, = ’Sght —Egtz
u=0

u =,/8gh

Where,t =time cross each other

i
|

-'-h1+h2=h

Slgtr s [Bght-lgit=hot=t o
=9 ght — - gt? = = oo o0

(b)

Let a;and a;be the retardations offered to be
bullet by wood and iron respectively.
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429

430

ForA - B - C,

v? —u? = 2a,(4),and 0% — v? = 2a,(1)
Adding, we get

—u? = 2(4a; + ay)
For A' - B' - (C/,

vs —u? = 2a,(2)

and 0% — v? = 2a,(2)
Adding, we get

—u? =2Qa; +2ay) ...(ii)

Equating Egs. (i) and (ii) and solving, we get

4a, + a, = 2a4 + 2a,

= a, =2a4

(9

Let the initial velocity of balls 4, B and C are equal
and its magnitude is u. Since, the ball A is
projected with velocity u in upward direction, so
when it will come back to the projection point, its
velocity remains same. So, the final velocity of ball

(D)

A, when it hits the ground is given as
i u
A C
— O—»u
B
h

vi =u? +2gh
Hence, Uy = m (D)
And the final velocity of ball B is

vg =uz +2gh  ..(ii)

But the initial vertical velocity of the ball C is zero.

So, vZ =,/(0)2 + 2gh
= ve = +/2gh ...(iii)

Hence, it is clear from Egs. (i), (ii) and (iii), we get
UA = vB > UC

(b)

Time =

distance
average speed

= Average speed

distance

time

130 + 120 + 50
v =
3

300
T = 100 kmh™1

50 km

431 (b)
h=vt——gt?or -gt?—vt+h=0

or gt? —2vt+2h =0 = t1t2=%

1X3=%or 2h=30mor h=15m

(b)
Area under acceleration-time graph gives the
change in velocity. Hence,

432

1
Vmax = 5 X 10 X 11 =55ms™?!

Therefore, the correct option is (b).

(b)

Let the two bodies 4 and B respectively meet at a

434

. . H
time ¢, at a height 5 from the ground

w I B N
H/2
H *
Vo H/2
L4
Ground

Using S = ut + %at2

N |

Forabody A, u =V;,a=—-g,5 =
>= ()

Forbody B,u =0,a = +g,S = %

JH 1, .

~ 5 =59t ...(ii)

Equating equations (i) and (ii), we get

Vot = gt?

Vot =3 gt?

.

Vo

1
Egt2=>V0t=gt2 ort =

Substituting the value of t in equation (i), we get

H V. 1 (V\2 VZ& 1V2
—=V0><(—0)——g(—0) =0 _-Y
2 g’/ 27 \g

g
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435

436

437

438

H 1V¢ 2
—=-—orVy=gH=V,=.,9gH
s =2, Vo =g =Vo=1/g
(b)
A B C o0 D E
X T T 1T T T T T T T T T 1T ||+x
8-7-6-5-4-32-101234
(m)° 567 8,

(i) The displacement of the main from A to E is
Ax = x, — x; = 7m — (—8m) = +15m directed in
the positive x-direction

(ii) The displacement of the man from E to C is
Ax = —3m — (7m) = —10m directed in the
negative x-direction

(iii) The displacement of the man from B to D is
Ax = 3m — (—=7m) = +10m directed in the
positive x-axis

(9

Let particle start from O and travels distance
d.(0A),d,(AB),d;(BC)

From equation of motion, we have

t+1 t2

s=ut+—-a

2

% t1=25 i t2=4s 7 t3=68 ;
i

o & Ao d g ds c

ForOA: t=2s,u=0

1
d, = > a(2)? = 2a

ForOB: t=4s,u=0
1
255 a(4)? = 8a

d, = 8a — 2a = 6a

ForOC: t=6s,u=0
1
S:E a(6)? = 18a

Distanceinlast 2 s = 18a — 8a = 10a
di:dy:ds;=2a:6a:10a
di:dy:id;=1:3:5

(b)

Time of ascent = Time of descent=>5sec

(b)

From equation of motion, we have

v=u-+gt

439

440

4472

443

445

446

Taking downward direction negative
u=10+5=15ms },g=10ms 2,t —2s
2wv=15-2x10=—2ms?!

(d)

Total distance = 130 + 120 = 250 m
Relative velocity = 30 — (—20) = 50 m/s
Hencet = 250/50 =5

(b)

The distance traveled in last second
1
Siast = U +%(2t ~1) =5 %982t~ 1)
=492t—-1)
and distance traveled in first three second,

1
SThree=0+§><9.8><9=44.1m

According to problem S; .5t = Sthree
>492t—1)=441>2t—1=9
=t =0>5sec

(b)

Let particle thrown with velocity u and its
2
maximum height is H then H = Z—g

When particle is at height H/2, then its speed is
10m/s
From equation v? = u? — 2gh
H u?
(10)?2 =u? —2g (E) =u®— Zgg = u? =200

2
Maximum height = H = 29 _1om
29 2x10

(a)
a
E

T T

1 (23|47 ¢
-34
Taking the motion from 0to 2 s
u=0,a=3ms?t=2s,v=?
v=u+at=0+3x%x2=6ms"!
Taking the motion from 2 s to 4 s
v=6+(-3)(2) = 0ms~?!
(a)

dx dfk k

=—=—|=(1-=- —bt ]:— 0—(=b -bt
Udtdt[b( )| =510 - (0e™]
= ke Pt

(9

Using Newton’s equation of motion
v? = u? + 2as
(5)2 = (20)? + 2(a)100
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447

448

449

450

451

452

_400-25
- 200

375

200

Or —2

Therefore, fore F = mass m X acceleration a

—20><< 375)— 375N
B 200/

(<)

1 1

—gt?——g(t—2)2=4

5 8t° — 58t —2)* =40

or ~x10(2t —2)(2) =40or 2t —2=4or t=
3s

(d)

Let u be the velocity with which the stone is
projected vertically upwards.

Given that, v_, = 2v;,

(v_p)? = 4w}

~ u? —2g(—h) = 4(u? — 2gh)

U= 10gh
3
2 _sh
Now, hpax = Z—g =3
(b)

Bullet will take % = 0.1 sec to reach target.

During this period vertical distance (downward)
travelled by the bullet = %gt2 = % X 10 x
(0.1)?>m = 5cm

So the gun should be aimed 5 cm above the target
(a)

Distance travelled in 4 sec

- (D)

Distance travelled in 8 sec

.. (ii)
After solving (i) and (ii), we getu = 1m/s

(b)

Velocity at the time of striking the floor,
u=.2gh; =V2x98x10 = 14m/s
Velocity with which it rebounds

v =,/2gh, =V2x98x25=7m/s

~ Change in velocity Av = 7 — (—14) = 21m/s

1
24=4u+§ax16

1
88=8u+zax64

+ rcceleration = ¥ _ 21
- Acceleration = —— = o=

= 2100m/s?(upwards)
(@)

Time taken by the car to cover first half of the

distance is
_ 100

T 60
Time taken by the car to cover speed half of the

t

453

454

455

456

distance is

100
=7

Average speed . ... = Total distance travelled
gesp »rav TOtal time taken

100 + 100 200

”avzm ~ 100 100
60 v

1 1 1 1 1 1

—_—t—— = — — —

60 v 20 v 20 60

1 2 1

v 60 30

v=30kmh1

(b)

Free fall of an object (in vacuum) is a case of
motion with uniform acceleration

()
For first projectile, h; = ut — %gt2
For second projectile, h, = u(t —T) — %g(t —T)?

When both meeti.e. hy = h,

1 1
ut—zgt2 =u(t—T)—§g(t—T)2
T

2
2

= T+1 T? tT =t u+
- = = —
u 29 9g g

v, T
and h, =u(z—]+§)—%g g 2

_u? gT?
29 8
(d)

The distance covered by a body moving with
uniform acceleration is given by

t+1 t?
S=Uu - a
2

As body starts from rest, therefore initial velocity
u=20

-~ Distance covered by the body

1
= — tz
s=5a
Or s o« t?
(a)
Displacement = Summation of all the area with
sign

= (4y) + (—43) + (43)
=02x4)+(-2x2)+(2x2)

Page| 126



4,

— N WA
|

A3

T T T
2, 4 6

V(m/s) —>

N —_ o
11

t(sec) —

3
=~ Displacement = 8 m
Distance = Summation of all the areas without

sign
= |A;l + |4zl + |45 | = 8] + |—4] + [4]
=8+4+4
~ Distance = 16 m
457 (a)

F=xi+yj+zk «r=x2+y%+2z2
r=+62482+10%2 = 10V2m

458 (d)
Given, x = 6t% — t3

dx
— = 12t — 3t? ...
T t— 3t (i)

dx—0=>t—4
dt %S

Now, again differentiating Eq. (i), we get

Xy et=12 6(4) = —12
dez = =

d?x

Since, w2 is negative, hence t = 4 s gives the

maximum value for x — t curve.

2 2
Moreover, acceleration a = d—f, att = O,d—f =
xt dt
12 ms™2
459 (a)
Let the speed of trains be x
x—u 1
=-=>2x—2u=x+u=>x=3u
x+u 2
460 (b)

Total distance covered

Average velocity =

Time of flight
_ 2Hynqx
-~ 2u/g
2
= Vg =%:>vav =u/2
Velocity of projection = v [Given]
Vg = u/2

461 (c)
For no collision, the speed of car A should be
reduced to vy before the cars meet, ie, final
relative velocity of car A with respect to car B is

462

463

464

zero ie,v, =0
Here initial relative velocity, u, = v, — vy
Relative acceleration,a, = —a— 0= —a
Let relative displacement = s,
The equation
v =u? + 2a,s,
(0)2 = (va —vp) — 2as,
(v4 — vp)?
2a
For no collision, s, < s

(va —vp) <s
2a

Sy =

ie,

(b)

Let height of minaret is H and body take time T to

fall from top to bottom

o |
(H-40) m

J (T-2)sec

T H

o
40m 2 sec

}

H=>gT? ()

In last 2 sec body travels distance of 40 m so in
(T — 2) sec distance travelled = (H — 40)m

(H—40) =-g(T—2)% ..(ii)
By solving (i) and (ii), T = 3 sec and H = 45m
(9
1
v S =ut+ Eat2 . (D)

and velocity after first t sec

v=u-+at
— 5l — — 52—
A c
t1 t2
ti=t2=t (given)

1
Now, S, = vt + Eat2

1
= (u+at)t+ Eat2 .. (i)
Equation (ii) — (i) = S, — §; = at?
S, =51 65—40
t2 - (5)2
From equation (i), we get,

>a=

= 1m/s?

1 1
S =ut+§at2 =40 = 5u+§>< 1x25
= 5u =275 ~u=55m/s
(c)
As v?=v? — 2as > u? = 2as (- v =0)

1/2
2 u,z SZ /
SU XS > —=|_

u1 Sl
1

9\2 3
S U, = <Z> U, = Eul = 300m/s
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466

467

468

469

470

(d)
For first ball
L t? =176.4
288 =%
176.4 X 2
= t= ’—
10
t=59s

Forsecond ball, t =39 s

1
u(3.9) + 5g(3.9)2 = 176.4

10
3.9u + > (3.9)2 =176.4

= u=257ms?!

This value is approximated to 24.5 ms™1.

(b)

Given,a = at + 8

dv
a—atﬁ'ﬁ
¢ ¢ ¢
fdv=fatdt+fﬁdt
0 0 0
—at2+ t
v = > B
(@)
t—2 +B8=>v= 1
dx ax+p U_Zax+ﬁ
. _dv_dv dx
TS T dxdt
dv —v.2a
a= = 2a.v.v* = =2av3

Viax =~ (2ax + p)?
=~ Retardation = 2av?

(d)

Instantaneous velocity is given by the slope of the
. d

curve at that instant v = d—i = tan 0 from the

figure it is clear that slope of the curve is

maximum at point ‘C’

(o)
Given, v = pt
2

X
_[ dx=pjtdt
0

0

472

473

474

475

476

477

~ 75/15

Total Displacement

Average velocity = Time taken

5m/s

(@)

h = ﬁ = 1s)” =11.25m
max =29 2x10 '

(b)

Between time interval 20 sec to 40 sec, there is
non-zero acceleration and retardation. Hence
distance travelled during this interval

= Area between time interval 20 sec to 40 sec

1
7X20X3+20x1=30+20=50m
(b)

Since acceleration is constant, therefore there is
uniform increase in velocity. So, the v — t graph is
a straight line slopping upward to the right. When
acceleration becomes zero, velocity is constant. So
v — t graph is a straight line parallel to the time-
axis.

(b)

Let ‘a’ be the retardation of boggy then distance
covered by it be S. If u is the initial velocity of
boggy after detaching from train (i. e. uniform

speed of train)
2

u
v? =u?+2as=0=u?-2as =>s,;,=z
Time taken by boggy to stop

v=utat=>0=u—at=>t=

Q<

In this time t distance travelled by train = s; =

2
u

ut = —
a

sy 1
Hence ratio =2 = 5

(a)

Horizontal velocity of dropped packet = u

Vertical velocity = /2gh

~ Resultant velocity at earth = \/u? + 2gh

(d)

Let the body be projected upwards with velocity u
from top of tower. Taking vertical downward
motion of boy form top of tower to ground, we
have

u=-u,a=g=10ms %,s = 50m,t = 10s

Ass = ut +%at2,

So, 50=—u><10+%><10><102

On solving u = 45ms™!

If t; and t, are the timings taken by the ball to
reach points A and B respectively, then

1
20=45t1+5><10><t12
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478

479

480

481

482

483

484

and 40 = —45t, +2 X 10 X tZ

On solving, we gett; = 9.4s andt, = 9.8s
Time taken to cover the distance AB

=(t, —t;) =9.8=9.4 = 04s.

(<)

Let the ball be at height h at time ¢t and time
(t + At).

Then,

h =ut— %gt2 (i)
and h = u(t + At) — %g(t —At)? (i)

Equating Egs. (i) and (ii), we get
= 2B i)
2g
Substituting Eq. (iii) in Eq. (i), we get
4u? — g2(At)?

h =
8g
1
S u=- 8gh + g2(At)?
(d)
_ _ Total displacement
Velocity of particle =

Total time
Diameter of circle 2 x 10
= = =4m/s

5 -5

(d)

A= 2x12  [2x10
B 10 10

= 1.549s—1.414s =0.135s

(@)

po |2xasl
9.8

s=19s =3s,

44.1=v><2+%><9.8><2><2

or 2v=441-49x4 =245

245  _ _
or v==—-ms 1=1225ms™?

(a)
Here,u =0,a=g

Distance travelled in nt®

a
Dn=u+z(2n—1) WDy (2n—1)

second is given by

“Dy:Dy:D3:Dy:Dg...=1:3:5:7:9: .,

(d)
s =3t + 7t* + 14t + 8m
2
a=%=18t+14att=1sec = a=32m/s?
(b)

For stone to be dropped from rising balloon of

velocity 29 m/s
u=-29m/s,t = 10sec

1
.-.h=—29><10+z><9.8><100
=—-290+490 = 200 m

485

486

487

488

489

490

(a)

Distance travelled in 4 sec
1
24 = 4u +Ea x16 ..(0)

Distance travelled in 8 sec

1
88 = 8u +§a x 64 .. (ii)
After solving (i) and (ii), we getu = 1m/s
(9

From acceleration time graph, acceleration is
constant for first part of motion so, for this part
velocity of body increases uniformly with time
and as a = 0 then the velocity becomes constant.
Then again increased because of acceleration

(9
L L
h=ut+§gt =>1=0><t1+§gt1 >t
=+2/g
Velocity after travelling 1 m distance
v2=u?+2gh=>v?>=(0)*+2gx1=>v=,/2¢g
For second 1 m distance

1
1=,/2g xt, +§gt22 = gti +2,/2gt, —2=0

_ —229%+8g+8g —2+2
29 \/E
Taking +ve signt, = (2 — \/i)/ﬁ

Do s _

t, (@-V2)/Ng V2-1
(b)
x=4(t—2)+a(t —2)?
Att=0,x =—-8+4+4a=4a—-8

)

and so on

dx
v=—=4+2a(t—2)

dt
Att=0v=4—4a=4(1-a)
2
But acceleration, a = d—f = 2a
dt
(d)

vy _ tan30° 1 1 1

= =— X —=—
vg tan60° /3 3 3

(b)

Let initial velocity of the bullet = u

After penetrating 3 cm its velocity becomes %

Target

3cm

From v? = u? — 2as
2

(%) =u? —2a(3)
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491

492

493

494

u? u?
S 60=—— D a=—
@=3 773

Let further it will penetrate through distance x
and stops at point C
For distance BC,v = 0,u = u/2,s = x,a = u2/8

For v? =u2—2as=>0=(§)2—2(%2).x=>x:

lcm
(o)
g
hnth =u —E(Zn - 1)

10
h5th=u—7(2x5—1)=u—45

10
hgn=u——2x6—-1)=u—55

2
Given hgen = 2 X hgen. By solving we getu =
65m/s
(9
A body is moving on a straight line with constant
velocity. Between A and B, the straight line is the
shortest distance. This is the distance travelled.
The particle starts at A and reaches B along the
straight line. Therefore displacement is also
AB,D =S

A———————8B

)

t+1 t?
S=Uu - a
2

For Ist body

u=0and a=g [freely falling body]

Distance covered in 2 s,
1
s1;=0+ 58 (3)?
For IInd body

Distance covered in 2 s,

s, =0 +%g(2)2
1
81— S = Eg[(3)2 —(2)7]

1
=§g(9—4)=25m

(d)

v=%=3t2_12t +3anda =2 =6t - 12
dt dt

Fora=0,wehavet =2andatt =2,v =

—-9ms~?

495

496

497

498

499

(d)
For a stone which is thrown downwards from a
balloon rising upwards, the equation of motion is

1
h = —ut +§gt2

1
=—29x10 +5 % 9.8 (10)?

= —290 +490 = 200 m

(d)

At the point 4, the tangent to the curve is parallel
to time axis. So, velocity at 4 is zero. But
acceleration is not zero. Note that the
displacement corresponding to the point 4 is not
Zero.

(a)

From equation of motion, we have
1 2
h =ut + Egt

taking upward direction as negative and
downward direction as positive, we have
h = 65 m,

u=-12mstand g = 10 ms™2

1
65=—12t+§>< 10 x t?

5t —12t —65=0

(t—=5(Gt+13)=0

Tu =-12 ms’!

lg
(b)

Let two balls meet at depth h from platform
Soh =g(18)% = v(12) +5g(12)? = v =
75 ms™1

(a)

v
vqag=—=
dt

t=5s

2(t—1)=>dv=2(t—1)dt
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500

501

502

503

504

505

5 t2 > 25
=>v=f 2(t—1)dt=2[——t] =2[——5
0 2 . 2

=15m/s
(9

Instantaneous velocity of running mass after t sec

will be
vy = ’vf + vy

Where, v, = vsin 0 — gt = vertical component of
velocity,

vy, = v cos 0 =horizontal component of
velocity

vy = \/(v cos 0)2 + (vsin® — gt)?

v, = /v? + g2t2 — 2vsinO gt

(b)
dx
x =a+bt’,v=—=2bt
dt
Instantaneous velocity v =2 X 3 X 3 =
18 cm/sec
(<)

Since, body has uniform acceleration. So, velocity
of particle is increasing with time. Hence, this is
displacement-time graph with X as time axis and
Y as displacement axis.

(@)
g bt h, 2 2
(d)

vv=04+na=>a=v/n

Now, distance travelled in n sec.= S,, = %an2 and

distance travelled in (n — 2)sec = S, _2 =

%a(n —2)?

-~ Distance travelled in last 2 seconds,

=5,—Sh_> =% an? — %a(n —2)?

a a

E[n2 -(n-2)*]= E[n+ (n = 2)][n - (n—2)]
v 2vin—1

=a(2n-2) =;(2n—2) =¥

(a)

x? =at?>+2bt+c

Differentiating w.r.t. time, we get

2x%= 2at+2b orxv=at+b orv=at+b

506

507

508

509

510

511

Again differentiating w.r.t. time, we get

or xA+v®=a or xA=a—v?

2 2_ 24232
at+b ax“—a“t“—b“—-2abt
orxA=a—( ) or xA =
x x2
A = a’t?+2abt+ac—a?t?—b2-2abt
or xA = —
ac—b? _
or A=——or Axx3
x
(b)
. . V1+V,+D, 3+4+5
Time average velocity = = 32 2 = S =4m/s
(a)

Displacement = Summation of all the area with

sign

= (A1) + (—42) + (43)
=2x4)+(-2x2)+(2x2)

1 4

S =N W Phwn

V(m/s) —

T T T
1 24 |* 6
24

3

t(sec) —

~ Displacement = 8 m
Distance = Summation of all the areas without

sign
= |A1| + [=Az| + |43 | = |8] + |—4| + [4]
=8+4+4
=~ Distance = 16 m
(b)
v =u?+2gh=> Buw?=(w?+2gh=>nh
_ Au?
g
(b)
_ Total length 50+50 100
Time = - — = =
Relative velocity 10+ 15 25
= 4sec
(9

For first projectile, h; = ut — %gt2
For second projectile, h, = u(t —T) — %g(t —T)?
When both meeti.e. hy = h,

1 1
ut—zgt2 =u(t—T)—§g(t—T)2

T+1 T? tT =t u+T
= - — = = —

and h,y =u(1g—t+§)—%g g

_u* gT?
29 8
(b)
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512

513

514

515

516

517

518

519

v=u+tat = —2=104+a x4 =>a

= —3m/ sec?
(<)
~ X = acos wt
dx )
YV =—=—awsinwt
dt

The instantaneous speed is given by modulus of
instantaneous velocity.

. speed= |u| = |—aw sin wt|

Hence, (¢) is correct.

(b)

Maximum acceleration will be represented by CD

part of the graph
Acceleration = &% = €0=20) _

de 0.25
()

10
Syra =10 +—(2x3~1) =35

160 km/h?

10
Sena =10 +—(2x2~1) = 25

S3rd 35. 7
W =——le ==

" Sona 25 5

(<)

If the body starts from rest and moves with
constant acceleration then the ratio of distances
in consecutive equal time interval S;: S,: S5 =
1:3:5

(d)

Area between v — t graph and time-axis

1 1 1
ZEX2X20+3><20+§X1><20+§><1><20

=100 m.

(o)

Given, s=t3—6t2+3t+4

Velocity — v=2"=3t2-12t+3 .0
. dv .

Acceleration a = == 6t —12 .. (ii)

Since, acceleration is zero, so, 6t — 12 = 0,ort =
2s

So, velocity v at

t=2sis=3x22—-12%x24+3=-9ms™ !

(b)
Maximum acceleration will be represented by CD
part of the graph
Acceleration = & = £2229 — 140 jm/h?
dt 0.25
(b)

Let the two bodies A and B respectively meet at a

520

521

time t, at a height g from the ground

w I B N
H/2
H *
Vo H/2
L4
Ground

Using S = ut + %at2

Forabody A,u =Vy,a=—g,S zg
JH _1 2 .
wo =Vt —2gt (D)
Forbody B,u = 0,a = +g,§ =§
JH_1 .2 .
Lo =59t .. (ii)

Equating equations (i) and (ii), we get

Vot =2 gt? = %

%gt2 =Vt =gtlort =

Substituting the value of t in equation (i), we get

H V. 1 (V\2> V& 1V2
=V0X(_0)__g(_0) _o Vo
g’/ 27 \g g

2 29
H 1V¢
35 0rVe =gH =V =JgH
(c)
Displacement x = at + bt? — ct3
Velocity, v= % =a+2bt —3ct?> ..(i)
2
And acceleration, a = “— = 2b —
dt

6ct

.. (ii)
. b
When accelerationa = 0,t = Py

Substituting the value of t in Eq. (i), we get

b2
= + —
v a 3c

c
1(le stone is dropped from height h then
h=>gt? ()
if a stone is thrown upward with velocity u then
h=-ut, + %gtl2 .. (i)
If astone is thrown downward with velocity u
then

h = ut, + gt} ..(iii)
From (i) (ii) and (iii) we get

—ut, + %gtl2 = %gtz .(iv)
ut; +%gt§ = %gt2 (V)

Dividing (iv) and (v) we get
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522

523

524

525

526

1
S —uty Eg(tz —t7)
- =2

Utz —g(t? —t3)

a_ed

t,  t2—t2

By SOlVing t= vV tltz
(a)
For upstream motion, kmh™!=5kmh~
For downstream motion,
v = (8 +3)kmh™! = 11kmh™?
(d)
40% —

or 2(v? —30%) = 2aS$

Comparing, 2(v? —900) = 1600 — 900 = 700
or v2 =900 + 350 = 1250 or v = 35.35 kmh™?!
(d)

u=72kmph=20m/s,v=20

1

S
302 = 2aS, v? — 30% = ZaE

2 2
By usingv? = u? —2as > a = — = 207 _
2s 2x200
1m/s?
(@)

The portion OA of the graphs is convex upward. It
represents negative acceleration. The portion AB
represents negative acceleration. The portion AB
represents that x is not changing with time.
Clearly, it is a case of zero acceleration. The
portion BC of the graph is concave upward. It
represents positive acceleration. The portion CD
is a straight line sloping upward to the right. It
represents uniform velocity and hence
acceleration is zero

(b)

s~ v=|t—2|ms”
v=t—2,whent > 2s
v=2—t whent < 2s

1

d
L a= d—lg = 1ms~ ! whent > 2s
a=—-1ms 'whent < 2s
a=1ms? a=1ms?

- Cc —

O O O

A t=2s B

In the direction of motion from A to C, bee
decelerates but for C to B, bee accelerates.
Let AC = s4,BC = s,

u, =2ms Lt=0

u. =0att =14s

Uy + Uc
; Sl:( 2 )tl

Uc +Uug
= (5)s

'- s=sl+sz=(?)2+(%)2=4m

527

528

529

530

531

532

533

534

535

(9
Slope is negative at the point E.
(d)
v dv ft
—=| dt
20 kv3 0
_l v _s _ 1 p-3+1|V _
kfvov dv =t or ——|= vo—t
11 1 11
or Py U_Z_E] =t or v_z_%_Zkt
1 _ 1 1 _ 1+2vikt
or uZ_v§+2kt or 3=z
Vo
or v=—
/2v§kt+1
(a)
r=xi+yj+zk
ST =4x2+y? +22
r =462+ 82+ 10% = 10v2m
(d)
dv dy dv
=,/49+y,a=—.—=v—
v Ye=ayac - Vdy
= (49 + y)'/? x %(49 + y)1/2-1= %ms_2
(a)

When two particles moves towards each other
then
UV, —V, = 6 ...(i)

When these particles moves in the same direction
then

UV, — VU = 4 ...(ii)
By solvingv; = 5and v, = 1m/s
(d)

In ‘s-t’ graph (positive -time)

The straight line parallel with time axis represent
state of rest

(a)

Hipax < u? o u < \/Hp oy

i.e.to triple the maximum height, ball should be
thrown with velocity v/3 u

()

For first case v2 — 02 = 2gh = (3)? = 2gh

For second case v? = (—u)? + 2gh = 4% + 32 ..
v=>5km/h

()

Let man will catch the bus after ‘t’sec. So he will
cover distance ut

Similarly distance travelled by the bus will be
%at2

For the given condition
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536

537

538

539

540

541

542

1
ut=45+5at2 =45 + 1.25t% [Asa
= 2.5m/s?]
45
SUuU= T + 1.25¢

To find the minimum value of u

2—1;= 0 sp we gett = 6 sec then,

45
u=?+1.25><6=7.5+7.5=15m/s
(@)

From the equation of motion

S = t+1 t?
=Uu Za

1
51:O+E a(P—l)z

And S, =0+ aP?

From Sn=u+§(2n—1)

S —aZP2 P+1 1

(PZ—P+1)th_E[( —P+1-1]
a

(d)
Time of flight T = 2;ullsec =su=20m/s

(<)
1
h =Egt2 =>t=,/2h/g

taz\/%andtb :\/%:i—::\/%
(c)

For upward motion

Effective acceleration = —(g + a)
And for downward motion
Effective acceleration = (g — a)

But both are constants. So the slope of speed-time
graph will be constant

(b)

H _ u? _ 19.6 X 19.6 — 196
max =5 T T ox9g8 0™
(a)

dx d [k k
St =B — (—p) oDt
V= t[b(1 ¢ )] b[0 (=b)e™]

= ke Pt
(b)
F 100
v=u+at=u+<—>t=20+ —>><10
m 5
= 220m/s

543

545

546

547

548

549

(<)
h = %gtz, (parabolic)

v = —gtand after the collision, v = gt (straight
line)

Collision is perfectly elastic then ball reaches to
same height again and again with same velocity

VA vA

2 . / ceee A
» !
) o WMI

o
+, »> !
(d)

Displacement (in magnitude)
=2(3x2-3x1x2+1x1)m=3m
2 2

(d)
h=ut 1 t?

1
=10><1—§><10><1
=10—-5=5m
(c)

In order that the man catches the bus, let his
minimum velocity be v, then from equation of
motion.

Man

f«— 45 m —>] B

v? =u? + 2as
Wehave,u =0,a =2.5ms %,s =45m
v? =2x25x45

v =225 =15ms™?!

=
(a)
a
Sn=u+§[2n—1]
4
Ssth=7+§[2><5—1]=7+18=25m
(9

Maximum height of ball = 5m
So velocity of projection = u = ,/2gh = 10 m/s
Time interval between two balls (time of ascent)
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550

551

552

553

554

555

556

557

558

_u 1 1
=5 sec =~ min
So number of ball thrown per min = 60

(a)
9y=%><10><3><30r y =5m

Again,nx5=%><10><1><1=50rn=1

(@)
g ¢t h 2 2
(<)

2771772 _ 2 X 40 x 60
100

= 48 kmph

v, = =
av V1 + (%)
(a)

v=+3x+16 or v? =3x+ 160rv?—16 = 3x
Comparing with v2 — u? = 2aS, we get, u = 4
units,2a =3

or a = 1.5 units.

(b)

X 1
fdx = f(vo + gt + ft?)dt
0 0

r=rta(g) 1 (3)

(b)

v=gxt=32x1=32ft/sec

(b)

Average speed is the ratio of distance to time

taken

Distance travelled from 0 to 55 = 40 m

Distance travelled from 5to 10s = 0 m

Distance travelled from 10 to 155 = 60 m

Distance travelled from 15to 20s = 20

So, total distance =40+ 0+ 60 + 20 =120 m

Total time taken = 20 minutes

Hence, average speed

_ distance travelled (m) 120
20

=6 ]
time (min ) m/min

(a)
Here,u =0,a=g

Distance travelled in nt?

second is given by
a
D, = u+5(2n— 1) ~D,x(2n—1)

“Dy:Dy:D3:Dy:Dg...=1:3:5:7:9: .,

(c)
Given, v = (180 — 16x)/2
Or %2 =180 — 16x

Differentiating with respect to t, we get

559

560

561

562

564

565

566

) dv_o 16dx
Viar -~ dt

2 dv_ 16
‘l]dt— v
dv_ g
dt

Hence, particle decelerates at the rate of 8 ms™2.

()
a
Sn=u+z[2n-1]
4
Sem =7 +5[2x5-1]=7+18 = 25m
(c)
v? =u® + 2as
5 2
= X — 2a X
0 (50 18) +2a X6
a=-16ms? (a = retardation)
Again, v? =u?+ 2as
52
= X—] — X Z X
0 (100 18) 16 X2 Xs
- (00 X" oyt ~24
ST 18x18x32 T AW
(c)
1
S, = 549 cos 0 (2n—1),S,41
1
= EgcosQ{Z(n+ 1) — 1}
S,  2n—1
Sps1  2n+1
(0
_ Total distance _ X
Time taken — X/3 */3 , x/3 , 18
v | 3v 2w 11
(d)

Slope of displacement time graph is negative only
at point time E

(d)

Let the man will be able to catch the bus after t s
Then

1
101:=48+§><1><t2

t2 —20t+96 =0

t-12)(t—-8) =0

t=8sandt =12s

Thus the man will be able to catch the bus after 8s

(a)
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567

568

569

171—172=at
v, -V
or t ==

(9
Second law of motion gives
1
h=ut+7 gT?

or h=0+%gT2 (u=0)

- &)

3z—0
u=0
i
Qo
h ¢t‘?
Ot=T
Ground
At t=1s,
3
~0+2s (D)
STUTZE3
T2
Or s=28-5
Or s=£ x2 ( T = ﬂ)
18 g g
_h
s-gm

(9

Displacement of the particle will be zero because
it comes back to its starting point

Total distance  30m

" 10sec

A d =
verage spee Total time

=3m/s
(a)
We know that the velocity of body is given by the
slope of displacement - time graph so it is clear
that initially slope of the graph is positive and
after some time it becomes zero (corresponding
to the peak of graph) and it will become negative

570

571

572

573

574

(d)

Slope of line = —g
Equation of line is (v — 20) = —%(s -0)
(D)

Velocity at s = 15m ie,

> v=20-2s
3

_ds —20—2 — -1
abr 20 3 (15) = 10ms
Differentiate Eq. (i) with respect to time,
leration = & = 2%
acceleration = — = -~
dv 2 ds 20
o — =—c — = ——ms
dt s=15m 3 dt s=15m 3
(b)

Let u be the initial upward velocity of the ball
from A and let h be the height of the tower.
Taking the downward motion of the first stone
from A to the ground, we have

h=—ut,+5gt? .(0)
Taking the downward motion of the second stone
from A to the ground, we have
h=ut, +5gt7  ..(i)
Multiplying Eq.(i) t, and Eq. (ii) by t; and adding
we get

1
h(t, +t;) = Egtltz (t1 + t2)
So, h=>gtit, ..(iii)
For falls under gravity from the top of the tower
h=2gtf  .(v)
From Egs. (iii) and (iv), t? = t;t, ort; = \/t;t,
=vV6x4=6s
(9
Since direction of v is opposite to the direction of
g and h so from equation of motion

1
h=—vt+§gt2:>gt2—2vt—2h=0
2v +,/4v? + 8gh v 2gh
= St=—|1+ [1+-5
g v

>t
2g

(c)
y =a+ bt + ct? —dt*

=Y —p42ct—4dt3anda =2 =2¢c—
dt dt
12dt?
Hence, att = 0, Vipitia] = b and Qipitial = 2€
(b)
Power, P = %
P=2,P="% (2 F =ma)
mv s v
P="2 (._.a:?)
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575

577

578

579

580

581

ms:s

P = e
Pt? = ms?3
s S X t3/2

(b)
Relative velocity of bird w.r.t. train= 25 +5 =
30m/s

Time taken by the bird to cross the train t = % =

7 sec
(b)
2h  t; hy
t = —_— == —_—
g ty h,
(o)

Time taken by the body to reach the point 4 is t;
(During upward journey).

The body crosses this point again (during
downward journey) after t,, ie, the body takes the
time (t, — t;) to come again at point A.

So, the time taken by the body to reach at point B
(a maximum height).

[ Time pf ascending = Time of descending]

t=t1+t2
2

So, maximum height H = % gt?

1/t + ty)\?
(4

2 2
t; + )2
(2

8\

(b)

v=u+tat Asu=0,v=at

The graph (b) is correctas v = 0att = 0, and in
the straight line graphy = mx,y = v,m = a and
t=x

(9

v? =u? + 2as,Ifu=0,thenv? x S

i.e., Graph should be parabola symmetric to
displacement axis

(b)

Let height of minaret is H and body take time T to
fall from top to bottom

582

583

584

585

586

A T T
(H-40) m
; [ {T—Z}Tc
H

A+ r

A0m 2 sec

A A ¢ ¢
H=-gT? ()

In last 2 sec body travels distance of 40 m so in
(T — 2) sec distance travelled = (H — 40)m

(H—40) =2g(T—2)? ..(i)

By solving (i) and (ii), T = 3 sec and H = 45m
(b)

Distance travelled by train in first 1 hour is 60

km and distance in next 1/2 hour is 20 km.
Total distance __ 60+20
T 3/2

So Average speed =

= 53.33 km/hour
(b)

10
hn=5n=1) = hon == (@2 x5-1) =45m

(]

This person cannot walk straight more than 10
steps.

Distance covered in 10 steps

=10 X 0.8 = 8m

As the person has to turn after every 10 steps, the

Total time

only way to have maximum displacement is walk

as shown in the figure.
E

8m

The maximum displacement = AE = AC + CE
= 8v2 +8V2 = 16v/2m
(b)

Time taken by first drop to reach the ground t =

/2h ’2><5
—=>t= |—=1sec
g 10

As the water drops fall at regular intervals from a
tap therefore time difference between any two

1
drops = 5 Sec
In this given time, distance of second drop from

1 2
the tap = %g(}) %= 1.25m

[ts distance from the ground = 5 — 1.25 = 3.75m
(d
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587

588

589

590

591

593

Since ¢ >> v (negligible)
(d)

Average speed =

Total distance travelled

Total time taken
x 5v,v,

_%+%_3v1+2v2
V1 V2

(b)

Time =

Total length 50 +50 100
Relative velocity 10 + 15 25
= 4 sec

(d)
3x 3x

Average velocity= == = sr5rex
60+20+10 60

_Bx60_
BT

_ 18 x5
18
(a)

If t;and t, are the time taken by particle to cover

-1 1

= 5ms~

ms

first and second half distance respectively.

x/2 x
“TE 76

X1 = 4‘.5tzand Xy = 7.5t2

X
So, X1t X =3

= 4’.5t2 + 7.5t2 =

t2:

SRR

Total time t = t; + 2t ==+ — =73

So, average speed =4 m/s

(@)

7 =200+ 10f ~r=+/2024102 =225m
(@)

v =v2x%9.8 % 100 = vV1960ms !

Vv1960+0 _ 2 4 4

- or t =—=s=——s =0.09s
2 t V1960~  44.27

594 (a)

595

4/3

a
Sp=u+s(2n-1)=S=0+—--(2x3-1)

=853 = —

3 3m
(b)
Vet = Ve — V¢

Vet = Ve + (=7)

596

597

598

599

600

601

602

Velocity of car w.r. t. train (v,;) is towards West-
North

(d)

Body reaches the point of projection with same
velocity

(<)

In first case: s; = ut; + %atl2

200 =2u+2a (~t; =2s)

u+a=100 (D

In second case: s, = ut, + %atzz
420=6u+18a (v t, =2+ 4+ 6s)
3a+u=170 (i)

Solving Egs. (i) and (ii), we get
a=—15ms~?

and u = 115cms™!
~v=u-+tat

=115-15%X 7 = 10cms™!

(b)

dv

i a—bv

or fov af’;v = fot dt

or —% [log(a — bv)]§ =t

a—bv
OI‘( )=€
a

b —
or a——-v=e
a

—bt

bt

v= %(1 —e™bt
(b)
Speed of stone in a vertically upward direction is
20m/s. So for vertical downward motion we will
consideru = =20 m/s
vZ =u?+2gh = (—20)% + 2 X 9.8 x 200
= 4320 m/s
L v=65m/s
(b)
u=12ms™!,g =9.8ms"?,t = 10s
§=(12x10+2x9.8x 10 x 10)m
= (120 + 4.9 x 100)m=610m

(d)
_S+S5  2vm
av_i+i_v1+v2
vy V2
(c)

Acceleration of the body along AB is g cos 6
Distance travelled in time t sec = AB =
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603

604

605

606

%(g cos 9)t?
From A ABC,AB = 2R cos 0 ;2R cosf =
%g cos Ot?

4R R
=>t2=—ort=2\/:
g g

(<)
For shortest possible path man should swim with
an angle (90 + 6) with downstream

VR

w E
A
/
s 0
vm/’
/7
/
K’ VR
From the fig,
. v 5
9 = — = —
=, T 10 2
=. 6 =30°
So angle with downstream = 90° + 30° = 120°
(d)
Given, acceleration a = —kv?

Initial velocity at cut-off, v; = v,
Initial time of cut-off, t = 0

And final time after cut-off, t, = ¢t

; __ 5.3
Again, a=_= kv
Or L — _kdt

v

Integrating both sides, with in the condition of
motion.

1 1Y _ _ t
or [- 2—] = —[kt]}
1 1
Or 202 202 kt
Or p=—20
/1+2 kt v2
(o)
_ Total distance x
Time taken / _|_x_/3_|_x_/3_|__
2v
(b)
| Average velocity| 3 |displacement|
|Average speed| |distance|

Because displacement will either be equal or less

607

608

609

610

611

612

than distance. It can never be greater than
distance

(d

u=200m/s,v=100m/s,s =0.1m

u? — p? (200)2 — (100)2
= = = 1 X 1 4 2
“=Ts 2% 0.1 > x 10%m/s
(a)
h=—-vt+ %gt2 or ft? — 2vt — h=0

_—(=2v) ¢ w/4172 + 4gh

+2hl/2
:giw ghl _r|4
g g

Now, retain only the positive sign.
(b)

There, x, = vt and x; =

2v+2 v2+gh

2

So, the graph would be like.

(X1-X3)

O t

(b)

For one dimensional motion along a plane

1 1
S=ut+§at2:>9.8=0+§gsm 30°t2 >t

= 2sec
(b)
The time of fall is independent of the mass
(9

Taking the starting point as 0, we have 30 m
north OA, 20 m east AB, and finally 302 m(S —
W)BD.
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45°
&
S
C
45°
D O (Origin)
From A CAB,

AC =20m,0C =10m
InAOCD,
0D =0C,0D =10m

Hence, final displacement from origin is 10 m.

613 (b)
Distance = Area under v — t graph =4, + 4, +
Az + A,
ES
— 30
(5]
5
= |
8 !
11} [l
= |
1 2 3 7
Time (Second)
1 1
:EX1X20+(20X1)+§(20+10)X1+(10
X 1)
=10+20+ 15+ 10 = 55m
615 (c)
Letd., = acceleration of ball with respect to
ground - acceleration of bus with respect to
ground
y
a
—
Y —g» Motion
of bus
=-gi—4d
|3re1| = gz + a?
Hence, (c) is correct.
616 (a)

1
S=ut+§gt2

617

618

619

620

621

622

30 = —25t +—‘t2ort? —5t — 6 =0

Or (t — 6)(t + 1) = 0 Take positive root
~t=6sec

(a)

Taking initial position as origin and direction of
motion (ie, vertically up) as positive. As the
particle is thrown with initial velocity, at highest
point its velocity is zero and then it returns back
to its reference position. This situation is best
depicted in figure of option (a).

In figure, AB part denotes upward motion and BC
part denotes downward motion.

v
A

(@)

Distance b/w the cars A and B remains constant.
Let the distance be ‘x’

Velocity of C wrt.Aand B V =45+ 36 =

81 km/h

Distance = 81 X % =6.75 Km

(9

Height =~ (12 + 8)3.6m=36m
(b)

At maximum height velocity v = 0
We know that v = u + at, hence
O=u—-—gT=>u=gT

When v = %, then

o t= t—u:> t—gT:t—T
2 T HTIE A ES T E TS
Henceatt = ;, it acquires Velocity%
(d)
tan30° 1
=—+4+1=1:V3
tan45° /3 V3
(o)

Parachute bails out at height H from ground.
Velocity at A

v=.,2gh

=12 x 9.8 x 50 = V980ms™!

1

The velocity at ground v; = 3 ms™ (given)
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Acceleration = —2 ms™2 (given_ |626 (b)
Let s; be the distance travelled by train with
acceleration 1ms™~2 for time t;and s, be the
h =50m distance travelled by train with retardation
i ¢ 3 ms~2 for time t,. If v is the velocity of train
A :
v —\ogh after time t;, then
1 a2 t3 ..
Andsl=zx1xt1=; .. (i)
v
- = o %2 v = 3t, ... (iii)
980 -9 971 And s, = vty —= X 3 X t2
= =——=242.75 2
4 4
From Egs. (i) and (iii),
H =24275+h
t
=242.75 + 50 = 293 m ty =3gort; ==
623 (c) t? tt 3_t7
1 -‘-51+SZ=7+t1X§—§X3
h =ut+ Egtz, t = 3sec,u = —4.9m/s
S>h=-49x3+49x9=294m .
624 (d) 3
This problem can be solved by using the concept
)
of relative velocity 1215 = 3 4
v+30=75
or v = 45kmh™! . 3x 1215 4269
625 (d) 1= 2 = 42.69s
Asv=0+na
v Total time =¢t; +t, = t; + “-569s
= a=— 3
' _ 627 (a)
Now, distance travelled in n sec For the given condition initial height h = d and
1 velocity of the ball is zero. When the ball moves
= Sn = 2 an? downward its velocity increases and it will be
maximum when the ball hits the ground & just
Distance travelled in (n — 2) sec after the collision it becomes half and in opposite
1 direction. As the ball moves upward its velocity
= S, = > a(n — 2)? again decreases and becomes zero at height d /2.
This explanation match with graph (4)
Distance travelled in last 2 s, 628 (d)
1 1 Since x = 1.2t? which is in form x = %at2
— 2 2
Sn = Sn-2 = K an—5a (n-2) Thus the motion is uniformly accelerated
4 629 (c)
=5 [n? — (n—2)?] In a straight line-path with constant velocity
distance travelled = displacement
a
=5+ 0 -2]n-0-2)] ie,s =D
v 2vin—1 630 (c
=a(2n—2)=5(2n—2)=¥ (©)
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Let both balls meet at point P after time ¢

hy

L

400 m I
ha

The distance travelled by ball 4, h; = % gt?

The distance travelled by ball B, h, = ut — % gt?
hy + h, =400 m = ut = 400,t = 400/50
= 8 sec
& hy =320mand h, =80m
631 (c)
The displacement of the particle is determined by
the area bounded by the curve. This area is

s
S = vato
The average velocity is
<> s m
vV>=—=—v
to 4 ™

Such motion cannot be realized in practical terms
since at the initial and final moment, the
acceleration (which is slope of v — t) is infinitely
large. Hence, both (i) and (ii) are correct.

632 (d)

At highest point v = 0 and Hyx =

u?

2g

633 (c)
dv
Acceleration = a = Fri 0.1 x2t=0.2t
Which is time dependent i. e. non-uniform
acceleration
634 (b)

If acceleration is variable (depends on time) then
2

at
v=u+ f(f)dt=u+ f(at)dt:u+T
635 (a)
During upward motion the velocity is decreasing
while during downward motion the velocity is
increasing in downward direction.

The graph plot is as shown.

%

636 (c)
d?x
x=at+bt? —ct],a=—=2b —6¢t
dt?
637 ()

Since direction of v is opposite to the direction of
g and h so from equation of motion

1
h:—vt+§gt2=>gt2—2vt—2h=0

2v + /4v? + 8gh v 2gh
>t= >t=—=|1+ [1+—-
29 g v2
(b)
2t |y
t = —_— == —_—
g t h;
(b)

Let A and B will meet after time ¢ sec. it means
the distance travelled by both will be equal

SA=ut=40tand53=%at2=%x4xt2

638

639

1
SA=SB=>40t=§4t2=>t=ZOS€C

(<)

For first case v2 — 0% = 2gh = (3)? = 2gh

For second case v? = (—u)? + 2gh = 4% + 32 ..
v=>5km/h

(@)

When the body is projected vertically upward
then at the highest point its velocity is zero but
acceleration is not equal to zero (g = 9.8m/s?)
(d)

An aeroplane flies 400m north and 300m south so
the net displacement is 100m towards north.

640

641

642

Then it flies 1200m upward so r =
J/(100)2 + (1200)2

=1204m =
1200 m

)

Maximum height of ball = 5m
So velocity of projection = u = ,/2gh = 10 m/s
Time interval between two balls (time of ascent)

643

u 1 )
=§=1sec=amm
So number of ball thrown per min = 60
644 (d)

u=20,5=250m,t = 10sec
1 1
S=ut +§at2 = 250 = Ea[lO]2 = a = 5m/s?

So,F =ma=09x5=4.5N
645 (d)
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646

647

648

649

650

Asv? = u? + 2as = (2y)? = u? + 2as == 3u?
Now, after covering an additional distance s, if
velocity becomes v,then,

v? = u? + 2a(2s) = u? + 4as = u? + 6u? = 7u?

~v=vT7u

(o)
1 1
S=E><1x20+1><20+§><(20+10)x1+1
x 10
=55m
(a)

If u is the initial velocity then distance covered by
itin 2 sec

1 ) 1
S=ut+§at =u><2+§><10><4

=2u+20 ..(0)
Now distance covered by it in 3rd sec

1
Sya = u+(2x3-1)10

=u+25 .. (i)
From (i) and (ii),2u+20=u+25=>u =5
~S=2Xx54+20=30m
(a)
Attimet
BIuA=O

y IuA =u

Velocity of 4, v, = u — gt upward

Velocity of B, vg = gt downward

It we assume that height h is smaller than or
equal to the maximum height reached by 4, then
at every instant v, and v are in opposite
directions

“Vap=vatVp

= u — gt + gt [Speeds in opposite directions get
added]

=u

(d)

For the round trip he should cross perpendicular

to the river
1km
4km/hr

To come back, again he take 0.25 hr to cross the
river. Total time is 30 min, he goes to the other
bank and come back at the same point

(b)

Let car B catches, car 4 after 't’sec, then

= 0.25hr

=~ Time for trip to that side =

1
6m+25=7m—zx20xﬁ
=10t —-10t+25=0=t*—-t+025=0

651

652

654

655

656

657

J1—4x%(0.25) 1h

2 2

(d)
The separation between the two bodies, two
seconds after the release of second body

% x 9.8[(3)2 — (2)?] = 24.5m
(d)

For the round trip he should cross perpendicular
to the river

1km
4km/hr

To come back, again he take 0.25 hr to cross the
river. Total time is 30 min, he goes to the other
bank and come back at the same point

= 0.25hr

-~ Time for trip to that side =

(@)
. ’2x19.6:25;1.9: 2Xh
9.8 9.8
or h =228 -17.689m
Required distance = 19.6 —17.689 m = 1.9m.
(@)
Vi=t+1

Squaring both sides, we get
x=0C+1)?2=¢t>+2t+1
Differentiating it w.r.t time t, we get

dx _

% =2t+2

Velocity, v = Z—: =2t+2

(a)

The velocity of the particle is
gf:g{2—5t+6ﬁ)=(0—5+1h)
dt dt

For initial velocity t = 0, hence v = —=5m/s
(b)

Let time interval be chosenas 1s

PA  0A vy

PE- 0B b

So, P(x,y)divides AB is the ratio vy: v,

Using section formula,
Uy X0+ vy, X0y

VyVy

Uy T Uy Uy T Uy

©, 7,2

vl NP )

A
Vy, 0)
_ ey F1y, X 0 ey

o

Uy T Uy Uy T Uy
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658

659

660

663

664

665

VyVy

v =TTy =2

Uy + 1y
Now, replace v, by v; and v, by v,.
V2v v,
v =
v+ v,
(b)
YIN
X' X
w E
Y'|s

Let V.= actual velocity of train
V.= actual velocity of car
. V¢= relative velocity of train with respect to
car
o V,=251
and V,=25vV3]
v Ve =Ve— Ve
. Ve = Ve + Ve
= 25v/3§+251

v, = \/(25\/5)2 + (25)2
= 254 = 50kmh~!

(a)
S, qupn? 2 1
2 . == —_— = - =
Seut g (u2> 25, "7 =8m
(d)

Total distance = 130 + 120 = 250 m
Relative velocity = 30 — (—20) = 50 m/s
Hencet = 250/50 =5+

(@)

. 2v4v
Average velocity = ——=

v1+ U,

Given, v,, = 40 km/h,v; = 60 km/h and v, =7

_2X60 X,
60+,
80v, = 2400
v, = 30 km/h

(b)
If a in the relative acceleration, then
3=2ax5x5 or a=—ms>

2 25
Again,§ =2 x = x 10 X 10 = 12m

(d)
u+v; utu+aty 1
v = 5 = > =u+5atl

666

667

668

669

670

vi+vy, (wHat)+u+a(ty+ty)
vV, = =
2 2 2

1

=u+at1+zat2

vy + vy
v =
3 2
_(w+tatytat)) tutalty +t; +t3)
h 2

1
:u+at1+at2+§at3

Then, V1 —Vy = —%a(tl + tz)

Uy, — V3 = —%a(tz + t3)

Cvi—v,  t i

T, —v3 tttg

(b)

Relative velocity of bird w.r.t. train= 25+5 =
30m/s

Time taken by the bird to cross the train t = % =
7 sec
(@)

Sth

Distance covered in second

a a 9a
Ssth=u+z(2n—1)=0+i(2x5—1)=7

and distance covered in 5 second,
Se = 1:+1 t2—0+1>< ><25—25a
sTutTLat=iTgraxe =5

) Sctn 9

TSy 25
(b)

1 dx 1

= — —_— ——_—,—
= +5 V= (t+5)2
. _ d_v _ 2 . 3/2
Acceleration, a = % = Gag D 4K (velocity)
(a)

(a) Take vertically upward direction as positive
and vertically downward direction as negative.

(a)
Time taken by the car to cover first half of the
distance is
100

"=
Time taken by the car to cover speed half of the
distance is

100
t, = »
Total distance travelled

TOtal time taken

Average speed , v, =

100 + 100 200

Ve =g, 0= 0w

60 v
1 1 1 1 1 1
—_—t e = — — —
60 v 20 v 20 60
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671

672

673

674

675

676

677

1 2 1
v 60 30
v=30kmh?
(d)

In ‘s-t’ graph (positive -time)

The straight line parallel with time axis represent
state of rest

(@)

Given line have positive intercept but negative
slope. So its equation can be written as
v=-mx+vy ..(i) [wherem=tan = z—Z]

By differentiating with respect to time we get

dv dx
at - dr
Now substituting the value of v from eq. (i) we get
dv
e

—mv

—m[-mx + v] = m?x —mv, - a

= m?x — mv,
i.e.the graph between a and x should have
positive slope but negative intercept on a-axis. So
graph (a) is correct
(9
how=u—22n—1
nth = U > (2n-1)

10
hsth=u—7(2x5—1)=u—45

10
hgtn =u—7(2x6—1) =u-—>55
Given hgen = 2 X hgen. By solving we getu =
65m/s
(b)
Hpax < u?, It body projected with double velocity

then maximum height will become four times i. e.
200m

(b)
v < Vh .-.:—::\/%

So, (b) is the correct choice.
The velocity acquired by a body in falling freely

from rest through height h is ,/2gh.
[u=0,v=2/a =g'S =hv?—u? = 2aS]
(a)

Here, s,

1
=an?

n

Sptn = distance travelled in n second - distance
travelled in (n — 1) second

5

CSpen_2n—1 2 1

Sn n? n n?

(c)
r; = (=3.0 m)i + (2.0 m)j + (8.0 m)k

679

680

681

e = (9.0 m)i + (2.0 m)j + (—8.0 mk

~Displacement = ry — r;

= [(9.0 m)i + (2.0 m)j + (—8.0 m)k]
—[(—=3.0m)i + (2.0m)j + (8.0m)k]

= [(12.0m)i — (16.0m)j]

(d)
uZ
A:Z—u2=_2gh1
uZ
Bﬁ?—UZZ—Zth
C=>u2 2 =_-2gh
16 T 49N
- c
hyi o hy |
AB—uZ{B ?;}_u2 5
2919 4 29 36
_u2{15 8}_u2 7
2916 9) 297144
_AB 5><144—20
“BC 36" 7 7
(b)
h _1 t?, h, = 50t 1 t?
=0
T u
| h1
| L
100m -
1
h,
l Iu=50m/s

Given hy + h, =100 m
=50t =100 =t = 2 sec

(d)

Let acceleration is a and retardation is —2a

v
Vmax

a, tl
-2H, t2

0 t

Then for acceleration motion
v

t; = 2 (D)

For retarding motion

t, = 2a ..(ii)

Givent; +t, =924+ 2 =93¥-9g52=4
a 2a 2a a

Hence, duration of acceleration, t; = E = 6 sec
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682

683

684

685

686

687

(b)
a==6t+5 or dv = (6t +5)dt
Integrating it, we have

t2
v=7+5t+C=3t2+5t+C
where C is constant of integration

Whenv—Osoc—O
LV = E = 3t? + 5t or ds = (3t? + 5t)dt
Integrating it within the conditions of motion ie,

as t changes from 0 to 1 s changes from 0 to s, we

2
have5=t3+%= 1+§=3.5m.

®)
Vet = Ve — V¢
Vet =V + (—V7)

Velocity of car w.r. t. train (v,;) is towards West-
North

(<)

Let student catch the bus after t sec. So it will
cover distance ut

Similarly distance travelled by the bus will be

%at2 for the given condition

1 t?
ut = 50+Eat2 =50 + [a =1m/s?]
50 N t
Su=—+-=
YT
To find the minimum value of u
% =(0,sowegett =10 sec,thenu =10 m/s

(9
vZ =u?+2gh > v =+u?+ 2gh

So for both the cases velocity will be equal

)

) Ax

Instantaeneous velocity = v = A
By using the data from the table

0-(-2) 6—0
vy = - - 2m/s, v, = — = 6em/s

16 — 6
V3 = = 10m/s
So, motion is non-uniform but accelerated
(d)

? = 3ti — t?j + 4k
. - d_)
Velocity, ¥ = d—: = —(3tl — t?] + 4k) = 31 — 2t}

Att =5s = v =31—10j

688

689

690

691

=/(3)2 + (=10)2 = V9 + 100 = V109

=10.44 ms™!
(9
Let the stone falls through a height hint s
Here,u =0,a=g

Using D,, = u +§(2n -1

Distance travelled by the stone in the last second
is
oh

~=2@Qt-1 [vu=0] .0
Dlstance travelled by the stonein t s is
h== gt? [~u=0] ..
Divide (i) by (ii), we get

9 (2t-1)

25 t2

9t% = 50t — 25

9t —50t+25=0
On solving, we get
t=>5sort = gs
Substituting t = 5s in (ii), we get
1
h = EX 9.8 x (5?2 =122.5m
(b)
Let initial velocity of the bullet = u
After penetrating 3 cm its velocity becomes %

Target )
Bu2 v=0

""" —xa G

>
3cm

From v? = u? — 2as
u 2
=) =942 —
( 2) =u* —2a(3)
u? u?
>6a=—>a=—
Ty T
Let further it will penetrate through distance x
and stops at point C
For distance BC,v = 0,u = u/2,s = x,a = u2/8

u

For v? =u2—2a5$0=(g)2—2(2—2).x=>x=

1cm

(b)
10
Sgrd =10+7(2X3—1)=35m
10 Sgra 7
Spa=10+—(2x2-1)=25m==—=—
2 an 5
(b)

Relative velocity of one train w.r. t. other
=10+ 10 = 20m/s

Page| 146



692

693

694

Relative acceleration=0.3 + 0.2 = 0.5m/s?
If train crosses each other then from s = ut +

Lat?

2

As,s =s; + s, =100 + 125 = 225
1

= 225 = 20t+§><0.5 x 0.5 x t?

= 0.5t + 40t — 450 =0
—40 +,/1600 + 4. (005) x 450

>t=
1
= —40 £ 50
~ t = 10sec (Taking +ve value)
()
Time, t = |2

Distance from the foot of the tower

2h

d=vt=v |—
g

=250 m

When velocity = 15]

And height of tower = 4h

Then, distance x = 12—7 /Z(Zh)
2h
x=v |—=250m
g
()

1
81:_12t+EX10Xt2

or 5t2—-12t—-81=0

or ¢ = 12EV1FTXEXE1

2%5
12+ V1764 12142 _54_54
- 10 10 10 %
[negative sign has been ignored]
(d)

Given a = 19.6m/s? = 2g

Resultant velocity of the rocket after 5 sec
v=2gXx5=10g m/s

Height achieved after 5 sec, h; = % X 2g X 25 =

245m

On switching off the engine it goes up to height h,
where its velocity becomes zero

0 = (10g)? — 2gh, = h, = 490m

=~ Total height of rocket = 245 + 490 = 735m

695

696

697

698

699

700

701

702

703

704

(d)
Both trains will travel a distance of 1 km before to
come in rest. In this case by using v2 = u? + 2as

= 0 = (40)? + 2a x 1000 = a = —0.8 m/s?
(<)

1
h=§gt2 =>t=,2h/g

ta =\/§aandtb =\/%=>Z—:=\/%

(d)

Asv? = u? + 2as = (2y)? = u? + 2as == 3u?
Now, after covering an additional distance s, if
velocity becomes v,then,

v?2 =u? + 2a(2s) = u? + 4as = u? + 6u? = 7u?
~v=v7u

(@)

Sp=u+5(2n—1); whenu = 0,5,:5,: 53 =
1:3:5

(c)
dx—2t 3bt2=>d2x—2 6bt =0t
ac ¢ a2z ¢ B
_a
" 3b
(a)

The velocity of the particle is

dx _ d (2-5t+6t?)=(0—-5+12t
dt  dt = )
For initial velocity t = 0, hence v = —=5m/s
(b)
T £ ht_2u_2><100_20
ime of flig =S "0 - sec
(b)
h _2 t?, h, = 50t ! t?
p u=0

!

h
100 m L T

!

h,

L I u=50m/s

Given hy + h, =100 m

= 50t =100 =t =2 sec

(a)

The distance covered by the ball during the last
t seconds of its upward motion = Distance
covered by it in first t seconds of its downward
motion

From h == ut + %gt2
h = %g t? [Asu = 0 for it downward motion]
(9
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Let the velocity of the bullet when it strikes the ~hi+hy,=h

targetis v cm s~ 1. N
= -gt? +./8ght —~gt? =h >t = ——= |5,

After penetrating 30 cm, velocity becomes half 2 2 J8gh 7

ie,. 707 (d)

From equation v? = u? + 2as

x o« t3 o x = Kt3

dx 5 dv
> v=—=3Kt“anda = — = 6Kt

dt dt
2 .
(5) =v*+2ax30 ieaxt
2 708 (b)
2 V2 The distance traveled in last second
Or —60a = v° — s g 1
SLast = U + E(Zt -1 = 5 x9.8(2t — 1)
2
Or —60a = 2~ =492t — 1)
and distance traveled in first three second,
v? 1
a=—%cms_2 SThree=0+§><9.8><9=44.1m

Let the bullet further penetrates x cm before
coming to rest, therefore

v'?=u?+2as

709

According to problem S; .5t = Sthree
>492t—1)=441>2t—1=9
=t =0>5sec

(a)

Here,u =10ms™1,t =25,S =20m

Using S = ut + %at2

1
20=10><2+§><a><22

2 2
vx_v 0=2a=>a=0
40 4 710 (b)
x=10cm . _ |2h t _ (U4 _1
Using t = /a,toc\ﬁ,tl_ =
705 (d) or t2=t—1=3:23
1 2 2
h =ut — = gt? 711 (¢)
2 . Displacement
1 Average velocity = -———
=10x1—=%x10x1 Time interval
2 A particle moving in a given direction with non-
=10—-5=5m zero velocity cannot have zero speed.
706 (a)

For first stoneu = 0 and

2
For second stone Z—g 4h = u? = 8gh

SU = ,/8gh

712

In general, average speed is not equal to
magnitude of average velocity. However, it can be
so if the motion is along a straight line without
change in direction

(b)

Now, h; = %gt2

1
hy = /Sght—zgtz
h
h 1
ne

u=w/8‘g7_i‘/ﬁ

Where,t =time cross each other

Let us solve the problem in terms initial velocity,
relative acceleration and relative displacement of
the coin with respect to floor of the lift.
u=10—-10=ms},a=9.8ms"?% S =49m,t =?
49 =0x t +>x 9.8 x t2or 49t> =49 or t = 1s

15 =30 — 10t or 10t =15 or t = 1.5s
()
1

Given,s =1.2mv=640ms™ ", a=?, u=0;t =
?

713

We have the third equation of motion
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714

2as = v? — u?
2a X 1.2 = 640 X 640

8 X 64 x 103
a=—3

Or

And by first equation of motion

v=u-+at
Or t=2=2x10"3
a 4

=3.75%x1073s =~ 4ms

(o)
We know that,
1
St = u+§a(2t— 1)
1
65 = u+§a[10 —1]
9
= 65=u+§a e

Again,t =9s and s =105 m
1
105 =u +§a[18 —1]
Or 105 =u+=a ... (ii)

On substracting Eq. (i) from Eq. (ii)

105 — 65 = 17 2
—2%72¢
Or 40=2¢
2
Or 40 = 4a
Or a=10ms 2

On putting the value of a in Eq. (i),

Or 65=u+§x10
Or 65 =u+45
Or u=20ms"?!

Now we know that from second equation of

motion

t+1 t?
S=Uu —a
2

715

716

717

718

1
S=20X20+§X10><(20)2

Or s =400+ 5 x 400

Or s = 2400 m

(a)

When the stone is released from the balloon. Its
height

h = %at2 = % x 1.25 X (8)2 = 40 m and velocity
v=at=125x8=10m/s

Time taken by the stone to reach the ground

v 2gh
t=—|1+ 1+—2
g v
_ 10 1+ |1+
10

= 4sec

2x10 x40
(10)2

(]
(i) A body having constant speed can have
varying velocity as direction may change.

(ii) Position-time graphs for two objects with zero
relative velocity are parallel.

(iii) For a given time interval,
Distance = | displacement |
~ Average speed > | average velocity |

Therefore, all the options are true.

(d)
Distance is defined as length of the path between
two points.

In this case

Disance = Area of v — t graphin4s

1
= Area of trangle = Ebase X height

1
=§><4><8=16m

(b)
. d
Acceleration, a = i
dt
As a = constant
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719

720

721

722

723

724

d
Then d—: = constantor v = kt

Hence, the correct graph is (b).

(c)

From given figure, it is clear that the net
displacement is zero. So average velocity will be
Z€ero

(c)

v =,/2gh = V2 x 10 x 20 = 20m/s

(b)

The area under acceleration time graph gives
change in velocity. As acceleration is zero at the

end of 11 sec
a

10 m/s* \B

A
11 sec.

i.e. Upax =Area of AOAB

0

1
EXHXlO =55m/s
(@)

The slope of distance-time graphs speed.
The change in velocity in 1 s

= tan 60° — tan 45° = v/3 -1
=~ Acceleration = % = @ = (v/3 — 1)unit
(d)

Interval of ball throw = 2sec

If we want that minimum three (more than two)
ball remain in air then time of flight of first ball
must be greater than 4 sec

T > 4 sec

2u
? >4sec=>u>19.6m/s

For u = 19.6, first ball will just about to strike the
ground (in air)

Second ball will be at highest point (in air)

Third ball will be at point of projection or at
ground (not in air)

(9

Let the man starts crossing the road at an angle 6
with the roadside. For safe crossing, the condition
is that the man must cross the road by the time

truck describes the distance(4+2 cot 0),
So 4+2cot@ _ 2Isin®

8 v
8

2sin6=2cos6

or v=

.. dv
For minimum v = o= 0

725

726

—8(2cos0-sinB) 0
(2sin@+cos®)2
or 2cos® —sin6 =0

. 2 1
or tan® = 2, so, sinb = 7 cose—\/—g
6
* Umin = "7V 1
2(3)+%
8 3.57ms™ !
=—=3.57ms
V5
(o)

Let man will catch the bus after ‘t’sec. So he will
cover distance ut
Similarly distance travelled by the bus will be

Zat?
2
For the given condition
1
ut=45+§at2 =45+ 1.25t% [Asa
= 2.5m/s?]
45
S>u= T + 1.25t

To find the minimum value of u

Z—? = 0 sp we gett = 6 sec then,

45
u=?+ 1.25x6=75+75=15m/s
(b)

From the give graph. From Os to 8s, particle is
accelerated, then from 8 to 12 s, particle moves
with constant acceleration. The form 12 to 16s,
the particle is in the condition of deceleration.
Hence, maximum velocity will be during 8s to 12s.
During 0 to 4s, the acceleration will be function of
time. The equation of straight lines is

=%
dv_St
dt 4
t

The velocity at t = 4sisu = 10ms™?!

The distance travelled during 4 to 8s is

1 2
Sy =ut+§at

1
=10><4+§><5><42

=40+ 40 = 80m

The velocity at t = 8s is
v=10+5x%x4=30ms™?

This is the maximum velocity.

Tricky approach: The area of a — t graph gives
change in velocity. The area of the graph from 0 to
8s
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727

728

730

731

732

734

735

736

=v—u=§x4x5+4x5=3o

Butu =20

v = 30ms™?!

(d)

Average velocity =T0m;il:riptf;::ent = 752 /515 =
5m/s

(d)

Let the body after time t/2 be at xfrom the top,
then

1 t2 gt? _
X=Egz=? (1)
1, 3
h = 2—gt .. (i)
Eliminate t from (i) and (ii), we get x = %
=~ Height of the body from the ground = h — ho
3h
P
(b)

Let v be the velocity of the train after time ¢;.

Then v = at; = fty;x; = %atf

and x, = % pt2

t x at?  «a 2
s Bbgng o o B _F
a ty X, PBt; B a? o«
Lm_f_n
X2 a tz
(b)

Speed of stone in a vertically upward direction is
4.9 m/s. So for vertical downward motion we will
consideru = —4.9m/s

1 1
h=ut+5gt® =—49x2+5x98x (2)?

=98m
(d)
The separation between the two bodies, two
seconds after the release of second body

1>< 9.8[(3)2 — (2)?] =245m

2
(b)
_ %xo,quc %XABXAC 3
() 04 AB
(i) tan60°="2 and tan30°=2
04 AB

0OA tan60°=AB tan 30°
0A _tam30° _ 1 1 _ 1
AB ~ tané0°

or B3
(b)

Velocity of graph = Area of a-t graph

=@l x15)—-(2x1)=4m/s

(b)

Given,x = 2t2 + 6t +25andy =t + 2t + 1

V3

737

738

739

740

741

v eand® =242
NPT T

Att=10s

dx dy
E—4(10)+6—46and i

2 2
0= @) (@)
=m ~5Im/s

(a)
h=—4.9><3+§><9.8><3><3=5.9><3><2m=
29.4m

(a)

Total time of motion = ¢

2(10)+2 =22

Duration of acceleration = ¢’

Duration of deceleration = t — t’

Given u = 0, a = constant acceleration and
b = constant deceleration

v=0+at

Also0=v—b(t—1t")

L v =at

From (ii), —v = —bt + bt’

= —at’' = —bt + bt’

r o
s> (a+b)t' =bt=>t _(a+b)t
But v = at’
. Maximum velocity attained = at’
ab
Sv= (a+b)tm/s
(@)

Effective speed of bullet

= speed of bullet + speed of police jeep

=180 m/s + 45 km/h = (180 + 12.5) m/s
=192.5m/s

Speed of thief's jeep = 153 km/h = 42.5m/s

Velocity of bullet w.r. t. thief's car = 192.5 —

425 =150m/s

(b)

According to given relation acceleration a = at +

B

d d
Asa=d—::at+ﬁ= -

dt
Since particle starts from rest, its initial velocity is

Zero
i.e., Attimet = 0, velocity = 0

v t at?
:>jdv=j(at+ﬁ)dt=>v=7+ﬁt
0 0

(d)
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742

743

744

745

u=200m/s, v =100m/s,s =0.1m
u? —v? B (200)? — (100)?

= =15 x 10* 2
4= 2% 0.1 m/s
(o)

For first part,

u = 0,t =T and acceleration = a

~v=0+aT =aTandS; =0 +%aT2 =%aT2
For Second part,

u = aT, retardation = a;,v = 0 and time taken =
T; (let)

~0=u—a4T; @ al = a4 T

2T2

u?  1a

2aq T2 a;

And from v? = u? — 2aS, = S, =
1 aT
SZ=EaT><T1 (Asa1=T—1)
- S, + S, %aT2+%aT><T1
Ve ST T T
~aT(T+T) 1

~aT
T+T, 2¢

(@)
Velocity v = avx

dx
dt

avx

dx)
Tt

dx

Or NS

adt
Integrating
x dx t
— adt
b=l

[+att=0,x
= 0 ad let at any time t, paricle is at x]

x1/2

Or m:at
Or x1/2 =%¢
2
2
Or xz% Xt? = x «t2
(c)

From acceleration time graph, acceleration is
constant for first part of motion so, for this part
velocity of body increases uniformly with time
and as a = 0 then the velocity becomes constant.
Then again increased because of acceleration

()

2
0% — v? = —2aS or v? ocS;(v+&)
100

2
or 2= (1 +ﬂ)
S 100

xS

_ 36
25

746

747

748

749

750

(%-1)x100=(§—1)x100=44%

(c)
v = (180 — 16x)1/2
dv dv dx
Asa=—=—.—
dt dx dt
1 dx
=—(1 -1 -1/2 -1 (_)
a 2(80 6x) x (—16) It
=—-8(180 — 16x) Y2 x v
= —8(180 — 16x)~/2 x (180 — 16x)1/2
= —8m/s?
(b)

Area under the velocity-time curve over a given
time interval gives the displacement of the

particle
(a)
dt—Z +B=>v= !
dx ax+p 17_205x+ﬁ
. _dv_dv dx
TOT A T dxdt
dv —v.2a .
a=v = —2q.v.v? = =2av3

dx (2ax + p)?
=~ Retardation = 2av3

(d)
|200kmh‘<—-(-' c.
¥ -
| =
= | 2
= | o
=2 |
S |
A 1000 km B
¥ —> 250 km h'*

Let typ, tgc, tep and tp4 be the time taken by the
aeroplane to go from Ato B,Bto C,C to D and D
to A respectively

T 1000 km 4

T AB T 250 kmht

= 1000 km

"BC T 500 kmhTt

1000 km

“lep = 00 km Bt
. __1000km _
"PAT 100 kmht T

Total distance covered

Average speed= -
Total time taken
_ 1000km + 1000km + 1000km + 1000km

tap T tpc T tep T tpa

=190.5kmh~!
(b)
When a ball is dropped on a floor then
1
y=3 gt? .. (D)

So, the graph between yand t is a parabola. Here y
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decrease as time decrease. When the ball is
bounces back then

1

y = ut — = gt? .. (i)

2
Eqg. (ii) is also the form of a general equation of
parabola so the graph between y and t will be a
parabola. Here y increases when the time

increases. Hence, the required graph between
y and tis shown in the figure.

751 (b)
The distance travelled in t sec in upward motion
is
B
v=04+QBu=0)
AB in 5th AB i 1s
sec (6th sec)
o4 i
uT
1
s=u—-gt—1)
2
1
AB=u—Eg(2><5—1)
AB = ! 9
Distance travelled in 1 s in the downward
direction is
1
BA=0+ > g(1)?
It is given that these distance are equal. Therefore,
9 1
YT T2k
= u=5x%x98=49ms™ !
752 (d)

Let the car accelerate at rate a for time t; then

753

754

755

756

757

maximum velocity attained,

v=0+at; =at;

Now, the car decelerates at a rate 8 for time (t —
t;) and finally comes to rest. Then,
0O=v—-B(t—t;)>0=at, — pt+pt,

:tl_ ﬁ t

_a+ﬁ
.. __ 9B
"v_a+ﬁ
(d)

Up to time t; slope of the graph is constant and
after t;slope is zero i. e. the body travel with
constant speed up to time t; and then stops
(@)
& =bt ordv = btdt

v t bt?2
vadv:fO btdt or v—vy=—

2

or v=vy= +%

bt?
or dx = vydt+ Tdt

X t b t
f dx:fvodt+—f t2dt
0 0 2 0

or x=v0t+%b?t3=vot+§
(d)

u v

i ¢ B

e 5 g

Let S be the distance between AB and a be
constant acceleration of a particle. Then
v? —u? = 2aS

2_u2 .
OraS = > .. (D)

Let v, be velocity of a particle at midpoint C

S
v v2—u?=2a (E)

2 _ 2 _ 2 vz—uz . .
ve=u“+aS=u t—— [Using (1)]

v

u? + v2
2

Ve =

(9

Displacement of the particle will be zero because
it comes back to its starting point

Total distance  30m

Average speed =

Total time  10sec
=3m/s
(a)
v=u-—gt
At max height v? =u? —2gh
.
g 29
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t; 2 h1_<2> _ 4
9

t, 3 h, \3
758 (b)
1 10
52=Egt§ =7><(3)2 =45m

1 10
51=Egtf =7X(5)2 =125m

%8 —=8,=125-45=80m
759 (b)
The displacement equation is given by

alt a; tz

B dv
ie, a= It
_d (al 2a, )
de\ 2 3
2a,
=0—-—=
3
_ 2ap
3
760 (a)
s=12m

v=640ms~1
a=2;u=0;t=?
2as =v?—u?

=>2aX12=640X%X640 > a = 3

v 15
v=u+at =>t=a=—><10‘3=3.75><10‘3s

4
~ 4ms

761 (d)

p_Loa L, [2x1960
= — = = i
28 9.8 S

8 X 64 x 103

762

764

765

766

767

768

= = = X
s =AB =ut =600 50 X 60

= 3.33 km

(d
The area under acceleration-time graph gives
change in velocity.

(b)

t=0s t=10s t=20s

mo_,w,
32—vx10—> 32—Vx10

t=0s t=10s t=20s

The diagram is showing the position of car and
truck at various instants.

1 3v
vx20+§x3x102:7x20

3 v
=X 100 ==x 20

2 2
v=15ms~!
(b)
Distance average speed = 2vivy _ 2X25%4
V1403 2.5+4
200 40 K /h
=% " 13 m/hr
(d)
_______ 4 B"""

3400m

D

0

O is the observation point at the ground. A and B
are the positions of aircraft for which LAOB =
30°. Time taken by aircraft from A to B is 10s
AAOB

tan 30° = AB
A== 3400
AB = 3400 tan 30° 3400
— an = —m
V3
= Speed of aircraft,
AB 3400 196.3 ms-2
V=0T === .o ms
10 10v3
(@)

Distance = Area covered between velocity and
time axis

1
= 5(30 +10)10 = 200 meter
(a)
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If a body starts from rest with acceleration a and
then retards with retardation £ and comes to rest.
The total time taken for this journey is t and
distance covered is S

1 aﬁtz 1 5x10 ’
Thenszf(a+ﬁ) 26+t
1 5x10 )
ﬁlSOOzmet =t =30sec
769 (a)

According to problem

Distance travelled by body 4 in 5" sec and
distance travelled by body B in 3" sec. of its
motion are equal.

a a
0+71(2><5—1)=0+72[2><3—1]

aq 5
9a; =5a, > —=—
a, 9
770 (b)
v =v,+ gt + ft?
dx 2
Or —=v,+gt+ft
dt
Or dx = (v + gt + ft?) dt
So, [ dx = [} (vo + gt + ft?) dt
Or x=vo+§+]3—r
771 (d)
[200kmh1<—'(-' C
¥/ =
| =
< S
s | e
=
2 |
A 1000 km B
¥ —> 250 km h'!

Let typ, tpc, tcp and tp, be the time taken by the
aeroplane to go from Ato B, Bto C, C to D and D
to A respectively

1000 km
o tAB = = 4

250 km h—1

P 1000 km B
T BT 500 kmhtt T

1000 km

“tep = 00 km et
., __1000km
" PA T 100 km b1 T

Total distance covered

Average speed=
8esp Total time taken

_ 1000km + 1000km + 1000km + 1000km
tap T+ tpc ttep ttpa
=190.5kmh~?

772 (b)
For stone to be dropped from rising balloon of
velocity 29 m/s
u=-29m/s,t = 10sec

1
.-.h=—29><10+§><9.8><100

= —290 + 490 = 200 m
(d)

Using, v = u + at or v — u = at, we find that if

773

|3] is, it t is the time for acceleration, then % is the
time for retardation

3
Now, t+§:3 or ;t=3 ort=2s

S=%><2><2><2+%><4><1><1=(4+

2)m=6m
774 (c)
1 2 1 2
h=ut+§gt S1=0xt+5gt =t

=~/2/9
Velocity after travelling 1 m distance
v?=u?+2gh=>v2=(02+2gx1=>v=,/2g
For second 1 m distance

1
1=,/2g xt, +§gt22 = gt: +2,/2gt, —2=0

. 229+ Bg+8g —VZx2

2

2g \/E
Taking +ve signt, = (2 — \/i)/ﬁ
Lt V2/g
S v i = and so on
775 (a)
Average speed for other half of distance
45+75 _ _
=———ms l=6ms™?
Average speed during whole motion
_2X3Xx6 R
=—3 3¢ s =4ms
776 (c)

Given : Initial velocity ofabodyu =0  ..(i)
Let s be the distance covered by a body in time ¢
~s=ut +% at’ors = % at?  [Using ()]
> s t?

777 (b)
Let two boys meet at point C after time t from the
starting. Then,

AC =vt,BC = vqt
(AC)? = (AB)? + (BC)?

=  vt? =a? +vit?
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778

780

781

782

783

2

By showing, we gett = e~

C

~
[

(9

Speed of the object at reaching the ground v =
Ner

If heights are equal then velocity will also be
equal

(9

Since, v = (t — 2), so v « t. On plotting a graph
between v and t we get a straight line AB and BC
as shown in figure. The distance covered in 4s is
equal to the area under the velocity-time graph =
Area of AOAB +Area of ABCD

_2x2 | 2X2

=—+—=2+2=4m
2 2
v (ms?)
a
2 (A g
i
SV, BN
0 1 2 3 4
(b)
According to problem, when
s=at=p
s s=ut+ %ft2 (here, f =acceleration)
2
ca=w+ @
For s=b,t=g¢q
2
b =uq + % (i)
After solving Egs. (i) and (ii),
_ 2(aq — bp)
rq(p — q)
(d)

2

u=at,x=judt=jatdt=

Fort = 4sec,x = 8a

(d)
s = 3t3 + 7t* + 14t + 8m

2
(/'L=%=18t+14att=1sec::>a=32m/s2

784

785

786

787

788

790

791

792

793

(a)
=ut+ ! t?
s=ut+-a
s=%at2 [ u=0]

[t is an equation of parabola
(9

- . . mov
Relativistic momentum = g

Ji-vZjc?
If velocity is doubled then the relativistic mass
also increases. Thus value of linear momentum
will be more than double
(a)
Here,u =10ms 1t =25,5S=20m

Using S = ut + %at2

1
20=10><2+§><a><22

0=2a=a=0
(b)
u=0v=180kmh 1 =50ms~1!
Time taken t = 10s
v—u 50

t 10
~ Distance covered S = ut + %atz

=5ms~2

a =

1 500
=0+§><5><(10)2=T=250m

(d)
Time of flight T = 2?“4 sec=>u =20m/s

(d)

The nature of the path is decided by the direction
of velocity, and the direction of acceleration. The
trajectory can be a straight line, circle or a
parabola depending on these factors

(@)

4=u+5(@2x3-Dord=u+>,

5=u+%(2x4—1)0r5=u+77a

. 7 5

Subtracting, 1 = a_x_2_g,4

2 2 2

. 5 5 _
Again, 4 =u+-or u=4--=15ms 1

So, the initial velocity is non-zero and acceleration

is uniform.

(b)

v=u+jadt=u+f(3t2+2t+2)dt
t3  2t?

+T+T+2t=u+t3+t2+2t

=2+8+4+4=18m/s (Ast = 2 sec)
(9

Total distance to be covered for crossing the
bridge

= length of train + length of bridge

=u
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794

795

796

798

799

800

801

802

803

= 150m + 850m = 1000m

Distance 1000

Time = — = = 80 sec
Velocity 45><E
(b)
% X 2% 10
(S)(last 2s5) _

($)7s _§x2x10+2x10+§x2x10

1

(b)
v=u+tat > -2=104+a x4 = a
—3m/ sec?

()

Distance covered in 5 s

1
s1=5 at?

Distance covered in 5t second

—1>< (2x5 1)—9
S =5%a =5a
sz 9
s; 25

(b)
Constant velocity means constant speed as well as
same direction throughout

(d)

Average speed =

Total distance travelled

Total time taken
x 5v,v,

~ 2x/5 N 3x/5 3v; + 20,
U1 V2

(d)

Relative velocity of police man w.r.t. the time10 —
9 = 1ms~1. Since the relative separation between
them is 100 m, hence, the time taken will be =
relative separation/relative velocity
=100/1=100s

(b)

Area under the velocity-time curve over a given
time interval gives the displacement of the
particle

(b)

Constant velocity means constant speed as well as
same direction throughout

(0

804

805

806

N X y

Let car starts from point A from rest moves up to
point B with acceleration f

Velocity of car at point B, v = \/ﬁ

[As v? = u? + 2as]

Car moves distance BC with this constant velocity
in time t

x =./2fS.t [Ass=ut] ..(0)

So the velocity of car at point C also will be \/ﬁ
and finally car stops after covering distance y

_ )’ s _

2G/2) 7 25 ..(iD)

So, the total distance AD = AB + BC + CD = 15§
[Given]

>S+x+25=155=>x=12S§

Substituting the value of x in equation (i) we get

x =+J2fS.t = 125 = \J2fS.t = 14452 = 2fS.t?
1
S=— ft?
2S=5/
(a)

According to kinematics equation,

v=vy—gt

Upward direction is taken a positive and
downward direction is taken as negative. Hence,
v — t graphs is straight line having negative slope.
(<)

Since acceleration due to gravity is independent
of mass, hence time is also independent of mass
(or density) of object

(<)

Given, t = ax? + bx

Distance CD = y

Differentiating w.r.t. t

dx_2 dx+bdx
ac Y ac TP ar
_dx_ 1

~dt Qax +b)

Again differentiating w.r.t. t

d%x 3 —2a dx
dt?  (2ax +b)?dt

3 d?x 3 -1 2a
T dt? (2ax+b)? (2ax +b)

o f
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807

808

809

810

811

812

—-2a

Or f = (2ax + b)3

f = —2av3

(@)

.—>20W1S>1 _—»V' T’30ms'1
A o

V650

) J(vl)z T (1,)? j9oo + 400

= 25.5ms™!
(@)
When two particles moves towards each other
then
Vi —V; =6 (1)
When these particles moves in the same direction
then

V1 — Uy = 4 (11)
By solvingv; = 5and v, = 1m/s
(9

Acceleration of the body along AB is g cos 8
Distance travelled in time t sec = AB =

%(g cos 0)t?
From A ABC,AB = 2R cos @ ;2R cosf =

%g cos 6t?

4R R
>t?=—ort=2 |-
g \9g

(a)

v =3t> =12t + 3;a = 6t — 12

When a=0,6t—-12=0

or 6t =12 ort=2s When t =2s,
v=3X2%X2-12X2+3=-9ms™!

(9

We know that gravity is a universal force with
which all bodies are attracted towards the earth.
Hence, g is same for both the balls. Also, if t is the
time taken by the balls to reach the ground, then
from equation of motion.

= ut + 2 gt?
s=u 2g

’Z(S—ut)
t= |[——— =
g

Since s, u and g are same for both, hence time
taken by both the balls is same.

(d)

813

814

815

816

817

If t; and t, are time of ascent and descent

respectively then time of flight T = t; +t, = 2;”
t
oy =9 (t1 +t3)
2
(b)

Let ‘@’ be the retardation of boggy then distance
covered by it be S. If u is the initial velocity of
boggy after detaching from train (i. e. uniform

speed of train)
2

2 2 2 u
ve=u*+2as > 0=u*—2as =>sb=2—
a

Time taken by boggy to stop

v=utat=>0=u—at=>t=

SRS

In this time t distance travelled by train = s;

Hence ratio 22 = 1
sy 2
(b)
x=4(t—-2)+a(t —2)?
Att=0,x =-8+4+4a =4a—8

U=E=4+2a(t—2)
Att=0,v=4—4a=4(1-a)
But acceleration, a = iﬁ =2a

dt
(c)
For upward motion
Effective acceleration = —(g + a)

And for downward motion

Effective acceleration = (g — a)

But both are constants. So the slope of speed-time
graph will be constant

(a)

Total time of motion =t

Duration of acceleration = t’

Duration of deceleration =t — t’

Given u = 0, a = constant acceleration and
b = constant deceleration

v=0+at

Also0 =v—b(t—1t")

~v=at

From (ii), —v = —bt + bt’

= —at' = —bt + bt’

s>(a+b)t' =bt=>t' =

t
(a+b)
But v = at’

. Maximum velocity attained = at’

(d)

a
@+b)t ™
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The average speed Or n = 200x200 _
2 2500
length of path ACB
v = o ens : ° pf(t 5 (D) 819 (b)
imemtervaiitz = h Velocity at 3s = total algebraic sum of area under
Ay the curve
y c
v=4X2—-4Xx1=4m/s
8
820 (b)
B Let car B catches, car A after 't'sec, then
) _ 1
0 =X 60t +2.5 = 70t — = x 20 x t
And average velocity, =10t2 - 10t +25=0=>t>—t+0.25=0
displacement r, —1; y nt=2 1—4x(0.25) = lhr
Voy = ——— = .. (ii) 2 2
time interval t, — t; 821 (b)

But we know that distance is always be greater Let v be the speed of boatman s still water.

than or equal to magnitude of displacement. So

the average speed will always be greater than or
equal to the magnitude of average velocity.

From Egs. (i) and (ii)
Resultant of v and u should be along AB.
Components of v, (absolute velocity of
boatman)along x and y direction are,

Vay displacement 1
vyy  length of path (distance) ~

818 (d) v, =u — v sinf
o V.
Let the thickness of each plank is d. Further, tan 45° = i
1= v cosO
From equation of motion o = sine
u u
v? =u? + 2as . (@) VT Sin0 +cos® V2sin(8 + 45°)

v is minimum at,

Ist case 0 +45° = 90° or @ = 45°
s=2d,u=100ms 1, v =0 and Vi, = %
822 (c)
— 2
0 = (100)* +2a x 2d At D then the distance CD is least. Therefore,
or 4ad = —100 x 100 0C = (10 - 3t)m
D
or g =  100x100
4d t
2500 ) 3
a=——— .. (ii)
d O o—
-4
IInd case Let the bullet with double the previous fe——10m ——|
speed will penetrate n planks of equal thickness .~ CD?*=0C?*+0D*
d. = (10 — 3t)% + (4t)?
2500 = 25t2 — 60t + 100
Now,v =0,u=200ms™},a=—-==,5s=nd or CD = [(5t — 6) + 64]/2
CDisleastif (5t —6)2=0o0r 5t—6=0
0:(200)2_2x2500xnd or 5t=6o0or 6 =t/5=1.2s
So, AC =3 x 1.2 =3.6m: CD = (64)/2=8m.
823 (a)
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824

825

s=12m

v=640ms~!

a=2;u=0;t=?

2as = v? —u?

8 x 64 x 103
3

=>2aX12=640X%x640 > a =

%
v=utat >t=—
a

~ 4ms
(b)

Time of ascent = 3 =6sec>u=60m/s

Distance in first second hgpgt = 60 — %(2 x1-—
1) = 55m
Distance in seventh second will be equal to the

distance in first second of vertical downward
motion

g
hseventh = E(Z x1-1)=5m = Rfirst/hseventn
=11:1
(d)
The velocity-time graph for the given situation

can be drawn as below. Magnitudes of slope of
OA=f

,

T 1 4 B

v | |
(ms™) '. :

': ". c
- tl-»H—t—»{d— ty-»|
And slope of BC = g
f

v=ft ot
tz = Ztl
In graph area of AOAD gives
Distance, S = % ft? (@

Area of rectangle ABED gives distance travelled in
time ¢.

S, =(ftt

Distance travelled in time t, =

15
- x 1073 =3.75x 1073 s

_1f

=l 2
S3 = 29 (2t1)

Thus, 51 +Sz +S3 =158

S+ (ftt+ ftZ2 =158

1
= ftf

S+ (ft)t+25=15S 5

(5=374)

(ftt =128 .. (ii)

From Egs. (i) and (ii), we have

125 (ft)t
s %(ftl)tl
) _ t

Sty = A

From Eq. (i), we get

1 2
.'.S:Ef(tl)
1 /t\* 1
25=51(5) =7z /7
826 (d)

The straight vertical line in the graph represents
change in the direction of velocity.
827 (b)

Given, a =& _ 6t+5
dt

Integrating it f(;i dv = fot(6t + 5)dt

6t2

v = > + 5t 2

As v =%, so ds = (%+5t)dt

s= 3i+£

3 2

Wheret = 2s,5s = 3 ><§+ 5x22 = 18m
828 (b)

5= 2><f159.6 or o = 2X19.6 — 98ms-2
829 (d)

Man walks from his home to market with a speed
d _ 25
v 5
% hr and he returns back with speed of 7.5 km/h

of 5 km/h. Distance= 2.5 km and time =

in rest of time of 10 minutes
Distance = 7.5 X % =1.25km

Total distance

So, Average speed =
’ gesp TOtal time

_@5+125km _45
= T @oje0nr B /T
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830

831

832

833

834

(a)

When the body is projected vertically upward
then at the highest point its velocity is zero but
acceleration is not equal to zero (g = 9.8m/s?)
(d)

By the time 5th water drop starts falling, the first
water drop reaches the ground.

Asu =0, h=%gt2 =%><10><t2

or 5=%><10><t20r t=1s

. 1
Hence, the interval of each water drop = TS =

0.25s.

When the 5th drop starts its journey towards
ground, the third drop travels in air for

t1 = 0.254+0.25 = 0.5s

-~ Height (distance) covered by 3rd drop in air is

1
> x 10 x (0.5)2

=5x%x0.25=125m

So, third water drop will be at a height of
=5-125=3.75m

()

1900= 2 x 0.4[(120)2 — (120 — t2)]

=2 =(240—t)t or 9500=240t — t?

t? — 240t + 9500 = 0

t? — 190t — 50t + 9500 = 0

t(t —190) —50(t —190) =0
(t—=50)(t—190) =0 =t = 50s,190s
Rejectingt = 190 s, we gett = 50s

(b)

Let the stone remains in air for t s. From S = ut +
29¢°

Here,u =0, S = %gt2

1,
h1=5gt1 =

or
or
or
or

Total distance travelled by the stone in last
second is

1 1
D=S—=5-1= Egtz _Eg(t —1)?

Distance travelled by the stone in first three
seconds is

_ 9

=2 29

According to given problem, D = S;
.'.%(Zt—l) =§gor2t—1=9 =>t=>5s
(b)

Time taken by first drop to reach the ground t =

’Zh ,2x5
—=>t= |[—=1sec
g 10

As the water drops fall at regular intervals from a

53 ng32=

tap therefore time difference between any two

835

836

837

838

839

drops = %sec
In this given time, distance of second drop from
1 (N 10
the tap = Eg(}) =5 = 1.25m
[ts distance from the ground = 5 — 1.25 = 3.75m
(9
v =,/2gh = V2 x 10 x 20 = 20m/s
(9
Given : Initial velocity ofabodyu =0  ...(i)
Let s be the distance covered by a body in time ¢

Ls=ut +% at?ors = % at?> [Using ()]
=5 o t2
(@)

As the clear from figure

|<—6—>|<—% at2_>|
o o

[e)e)

M B MB

e >
4¢

1
4t=6+§><1.2><t2

or 4t = 6 + 0.6t

(b)

v=u+at Asu=0,v=at

The graph (b) is correctas v = 0 att = 0, and in
the straight line graphy = mx,y = v,m = aand
t=x

()
Since, the object accelerates from rest, its initial
velocity u is zero. ie,u = 0

From first equation of motion
v=u-+at
27.5=0+ax 10
a = 2.75ms™?

Or

Hence, distance covered in first 10 s
L
sy =ut+ Eat

1
=0 +§ x 2.75 x (10)> = 137.5m

Distance covered in next 10 s with uniform
velocity of 27.5 ms™?!

s, =27.5%10 =275m

Total distance covered
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s =137.5+275=4125m = Area of triangle = % X4x8=16m

840 (b)
Distance covered =Area enclosed by v — t graph

DCAM classes

Dynamic Classes for Academic Mastery
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