4.MOTION IN A PLANE

Single Correct Answer Type

A ball rolls of the top of stair-way with a horizontal velocity of magnitude 1.8 ms *. The steps are 0.20 m high

and 0.20 m wide. Which step will the ball hit first?
a) First b) Second c) Third d) Fourth

A body of mass 100 g is rotating in a circular path of radius r with constant velocity. The work done in one
complete revolution is

a) 100rJ b) (r/lOO)J c) (100/,«)1 d) Zero

In uniform circular motion of a particle

a) Velocity is constant but acceleration is variable
b) Velocity is variable but acceleration in constant
c) Both speed and acceleration are constant

d) Speed is constant but acceleration is variable

A small sphere is attached to a cord and rotates in a vertical circle about a point O. If the average speed of the

sphere is increased, the cord is most likely to break at the orientation when the mass is at
A

/ 1

‘o D
B
a) Bottom point B b) Top point A c) The point D d) The point C

10
A stone of mass 1 kg tied to a light inextensible string of length L=-"is whirling in a circular path of radius L in

3
vertical plane. If the ratio of the maximum tension to the minimum tension in the string is 4. What is the speed of
stone at the highest point of the circle? (Taking g=10ms™°)

) 10 ms b) 5V2ms™! ) 10V3ms™ d) 20ms™"

A proton in a cyclotron changes its velocity from 30 kms~ ' north to 40 kms ™" east in 20 s. what is the average
acceleration during this time

3) 2 5kms 2at 37° E of S B) 2 Skms 2at 37° N of E

) 2.5kms %at 37° N of S 42 5kim s %at 37° E of N

A man can throw a stone to a maximum distance of 80 m. The maximum height to which it will rise in metre, is
a) 30 m b) 20 m c) 10 m d) 40 m

The bob of a pendulum of mass m and length L is displaced, 90 ° from the vertical and gently released. In order
that the string may not break upon passing through the lowest point, its minimum strength must be

A mg b) omg ) 3mg D 4mg

An aeroplane is flying horizontally with a constant velocity of 100 km h~ ' at a height of 1 km from the ground

level. At t=0, it starts dropping packets at constant time intervals of T . If R represents the separation between

two consecutive points of impact on the ground, then for the first three packets, R,/R, is
a) 1 b) >1
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c) <1 d) Sufficient data is not given

A particle is acted upon by a force of constant magnitude which is always perpendicular to the velocity of the
particle. The motion of the particle takes place in a plane it follows that
a) Its velocity is constant b) Its acceleration is constant

c) Its kinetic energy is constant d) It moves in a straight line

A stone is just released from the window of a train moving along a horizontal straight track. The stone will hit the

ground following
a) Straight path b) Circular path c) Parabolic path d) Hyperbolic path

A cyclist riding the bicycle at a speed of 14 V3ms ! takes a turn around a circular road of radius 20v/3m
without skidding. Given g=9.8m s 2, what is his inclination to the vertical

a) 30° b) gg° ) 45° ) gg°

When a projectile is projected at a certain angle with the horizontal, its horizontal range is R and time of flight is
T',. When the same projectile is throwing with the same speed at some other angle with the horizontal, its

horizontal range is R and time of flight is T',. The product of T, and T, is

a) R b) 2R ) 3R d) 4R
9 9 ) 9 9
The equation of a projectile is y= V3x— QTX The angle of projection is given by
1 — T d) Zero
a) tanh=— b) = L
3 tanf=+3 5

A cyclist is moving on a circular track of radius 80 m with a velocityv =36 kmh™"'. He has to lean from the

1 ) an !X d) gn[ L
3 4 8

A particle of mass m is fixed to one end of a light spring of force constant k and unstretched length [. The system

vertical approximately through an angle
b

1

3) tan~'(4) b) tan™

is rotated about the other end of the spring with an angular velocity @, in gravity free space. As shown in figure
the increase in length of the spring will be

a) M b) _m 0’1 Q m 1 d) None of these

k k—ma’ k+m o’
If a person can throw a stone to maximum height of h metre vertically, then the maximum distance through which
it can be thrown horizontally by the same person is

a)g b) p, )oh d3p

A particle is tied to 20 cm long string. It performs circular motion in vertical plane. What is the angular velocity
of the string when the tension in the string at the top is zero

a) S5rad/sec b) 2rad/sec c) 7.5rad/sec d) 7rad/ sec

The maximum and minimum tensions in the string whirling in a circle of radius 2.5 m are in the ratio 5:3, then its
velocity is
a) V98ms™ b) 7ms”' ‘) V490 ms ™! d) V4.9ms™
Two bodies are projected from the same point with equal speeds in such directions that they both strike the same
point on a plane whose inclination is 3. If @ be the angle of projection of the first body with the horizontal the
ratio of their times of flight is
a) _ Cosa b) sin(a+pB) ) __cosa d) sin(a—p)

sin(a+f3) cosa sin(a—p) cosa
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The angle of projection at which the horizontal range and maximum height of projectile are equal is

a) 45° b) 6=tan"'(0.25)
c) Q:tan_140r(9=76 °) d) 60°

A body slides down a frictionless track which ends in a circular loop of diameter D. Then the minimum height h
of the body in terms of D so that it may just complete the loop, is

a) p=2p b)ph=3p A p=2p d)p—
2 2 4 h=2D

A force F=2 2'+2}' N displaces a particle through 3 = 2;’+2]A< m in 16 s. The power developed by Fis

a) 02575 D) o5 st ) 905757 D 450757

A sphere of mass m is tied to end of a string of length [ and rotated through the other end along a horizontal
circular path with speed vV.The work done in full horizontal circle is

a) 0 by, Vmg.2n 4,
Two projectile are thrown with the same initial velocity at angles & and (90 °— a) with the horizontal. The
h
maximum heights attained by them are h; and h, respectively. Then h_l is equal to
2
a) sin’a b) cos’a ) tan’a a1

A particle P is at the origin starts with velocity \7:(2 i—4 J) ms_ " with constant acceleration (3 i—5 ]) ms .

After travelling for 2 s, its distance from the origin is
a) 10 m b) 10.2 m €) 9.8 m d)11.7m

A small sphere is hung by a string fixed to a wall. The sphere is pushed away from the wall by a stick. The force
acting on the sphere are shown in figure. Which of the following statements is wrong?

w

a) p=Wtan0 b) 74P+ =0 ) 722 p2 dr=p+w

A particle moves in a circle of radius 30cm. Its liner speed is given by v=2t, where t is in second and v in ms™".
Find out its, radial and tangential acceleration at t =3 s, respectively,

a) 220ms >,50ms * b) 100ms >,5ms ° ) 120ms *,2ms > d) 110ms ™ >,10ms *

A small particle of mass mis projected at an angle 6 with the X-axis with an initial velocity V in the X-y plane as

v,sin 0

shown in the figure. At atimet <

vA

, the angular momentum of the particle is

Vo

X
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. b)

g A —1 - 1 :
a) —mgvotzcosej mgv,tcos 0k <) ngvotzcosﬂk d) Emgvotzcosez

A body is thrown upward from the earth surface with velocity 5m/s and from a planet surface with velocity
3m/s. Both follow the same path. What is the projectile acceleration due to gravity on the planet
A 2 m/s? b) 3 5m/s? ) 4m/s? D 5m/s?

An unbanked curve has a radius of 60 m. The maximum speed at which the car make a turn is (Take y=0.75)

a) Tms™' b) 14ms™! ) 2lms™! d) 2.Ims™!
A fly wheel rotates about a fixed axis and slows down from 300 rpm to 100 rpm in 2 min. Then its angular

. . 2 .
retardation in rad I'minis

a) 100 b) 100
i
A particle is projected with a velocity 200ms ™ " at an angle of 60 °. At the highest point, it explodes into three

) 100 4) 200

particles of equal masses. One goes vertically upwards with a velocity 100 ms~ ', the second particle goes

vertically downwards. What is the velocity of third particle?

a) 120ms ! making 60 ° angle with horizontal b) 200ms * making 60 ° angle with horizontal

) 300ms™ D 500ms!

A car is moving on a circular path and takes a turn. If R and R, be the reactions on the inner and outer wheels
respectively, then
a) R =R, b) R <R, <) R,>R, d R >R,

If the vector A=2i+ 4}' and B=5i+ p}' are parallel to each other, the magnitude of Bis

a) /5 b) 10 )15 D25

A body is revolving with a uniform speed V in a circle of radius . The tangential acceleration is

a) vV b) v_2 c) Zero Qv
r r r’

A bridge is in the form of a semi-circle of radius 40 m. The greatest speed with which a motor cycle can cross the

bridge without leaving the ground at the highest point is( g=10 ms_z)(frictional force is negligibly small)
a) 40ms~" b) 20ms ™" ) 30ms" d) 15ms™ "

A car is moving with high velocity when it has a turn. A force acts on it outwardly because of
a) Centripetal force b) Centrifugal force c) Gravitational force d) All the above

If time of flight of a projectile is 10 seconds. Range is 500 meters. The maximum height attained by it will be

) 125m ) 50m ) 100m 4 150 m

A stone is projected with a velocity 20 V2ms 'atan angle of 45 ° to the horizontal. The average velocity of
stone during its motion from starting point to its maximum height is (g =10 ms_z)

a) 5v5ms ! b) 10V5ms™* ) 20ms”" d) 20V5ms

A stone is thrown at an angle 0 to the horizontal reaches a maximum heights H . then the time of flight of stone
will be
2) \/Z_H b)z\/ﬁ ¢) 22 Hsind d) V2 Hsin#

g d g g
A particle does uniform circular motion in a horizontal plane. The radius of the circle is 20 cm. The centripetal
force acting on the particle is 10 N. It’s kinetic energy is

) 0.1J b) ooy 207 d1.0J
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When a simple pendulum is rotated in a vertical plane with constant angular velocity, centripetal force is
a) Maximum at highest point b) Maximum at lowest point
c) Same at all lower point d) Zero

The magnitude of the vectors product o two vectors is V'3 times their scalar product. The angle between the two
vectors is
a) gge b) 60° ) 450 ) 300

Three forces of magnitudes 6N, 6N and V72 N at a corner of a cube along three sides as shown in figure.

Resultant of these forces is

J72N

3) 12 N along OB b) 18 N along OA ) 18 N along OC ) 12 N along OF

The angle which the bicycle and its rider must make with the vertical when going round a curve of 7 m radius at 5
ms s

a) 20° b) 450 ) 10° d) 50

A projectile is thrown at angle 3 with vertical. It reaches a maximum height H. The time taken to reach the
highest point of its path is - -
2) \/E b)\/2_H 3 JE d)\/Z_H

g g 29 gcosf
A cart is moving horizontally along a straight line with constant speed 30 m/s. A projectile is to be fired from the

moving cart in such a way that it will return to the cart after the cart has moved 80 m. At what speed (relative to

the cart) must the projectile be fired (Takeg=10m/ s°4

0) 40

a) 10m/s b) 10\/§m/5 ?m/s d) None of these

A sphere of mass 0.2 kg is attached to an inextensible string of length 0.5 m whose upper end is fixed to the
ceiling. The sphere is made to describe a horizontal circle of radius 0.3 m. The speed of the sphere will be

A 1.5ms™ ) 25ms Y 32ms Dg7ms

The resultant of two vectors A and B is perpendicular to the vector A and its magnitude is equal to half of the
magnitude of vector B. Then the angle between A and Bis

a) 300 b) 45° ) 150° ) 120°

What is the smallest radius of a circle at which a cyclist can travel if its speed is 36 km h_ ', angle of inclination 45
°and g=10ms™"?

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

A body of mass m moves in a circular path with uniform angular velocity. The motion of the body has constant

a) Acceleration b) Velocity ¢) Momentum d) Kinetic energy

A body of mass m is suspended from a string of length [. What is minimum horizontal velocity that should be
given to the body in its lowest position so that it may complete one full revolution in the vertical plane with the
point of suspension as the centre of the circle

) y=12lg b)y=y3lg Y v=1alg 4y =5lg
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A car is travelling with linear velocity Vv on a circular road of radius r. If it is increasing its speed at the rate of
'a m/s’, then the resultant acceleration will be

2 4 4 2
a)\/ v—2—612 b)\/ V_2+a2 ) \/ V_Z_az d)\/ LZ_'_az
r r r r
(_P +6) is a unit vector along X -axis. If P=i —3’ +k , then what value is é ?
D isj-k b)j & D i+ Dk

For a projection, (range )2 is 48 times of (maximum height (, (*obtained. Find angle projection.

2 60° b 30° ) 45° 4750

A small roller coaster starts at point A with a speed U on a curved track as shown in figure
A

The friction between the roller coaster and the track is negligible and it always remains in contact with the track.
The speed of the roller coaster at point D on the track will be

a) d)

1 b) 1 0) 1
(u2+gh)2 (u2+2gh)2 (u2+4gh)2 u
A particle rests on the top of a hemisphere of radius R. Find the smallest horizontal velocity that must be
imparted to the particle if it is to leave the hemisphere without sliding down it
DR b) 2gR 9 V3gR D 5gR
1

A 2 kg stone tied at the end of a string 1 m long is whirled along a vertical circle at a constant speed of 4 ms .

The tension in the string has a value of 52 N when the stone is
a) At the top of the circle b) Half way down

c) At the bottom of the circle d) None of the above

A stone thrown at an angle 0 to the horizontal a projectile makes an angle 71/4 with the horizontal, then its initial

velocity and angle of projection are, respectively -

a) V2hsin6 b) 2v/2hsinf c) 5 I2h d)\/@
9

9 g g
Given that centripetal force F =—k/r°. The total energy is

) _k/r? B k/r ) _k/2r? 4 _k/r
The area of parallelogram formed from the vectors A=i-2 } +3k and B=3i—2 } +k as adjacent sides is
a) 8+/3 units b) 64 units €) 32 units d) 4+/6 units

Two vectors A and B are inclined to each other at an angle 6. Which of the following is the unit vector

perpendicular to both A and B?
a) AX b)A-B ) AXB d) AxB

—_ -

A-B sinf ABsinf ABcosf
A coastguard ship locates a pirate ship at a distance 560 m. It fires a cannon ball with an initial speed 82m/s. At

what angle from horizontal the ball must be fired so that it hits the pirate ship
a) 540 b) 1250 €) p7° d) 1g°

What happens to the centripetal acceleration of a particle, when its speed is doubled and angular velocity is

halved?
a) Doubled b) Halved
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c) Remains unchanged d) Becomes 4 times
A particle moves in a circular path with decreasing speed. Choose the correct statement

a) Angular momentum remains constant

b) Acceleration (a ) is towards the centre

c) Particle moves in a spiral path with decreasing radius
d) The direction of angular momentum remains constant

An object is projected so that its horizontal range R is maximum. If the maximum height attained by the object is
H, then the ratio of R/ H is
a) 4 b) 1 c) 2 dl

4 2

A cricketer can throw a ball to a maximum horizontal distance of 100 m. The speed with which he throws the ball
is (to the nearest integer)

a) 30ms”' b) 42ms™! ) 32ms " d) 35ms”’

The maximum height attained by a projectile when thrown at an angle 8 with the horizontal is found to be half the

horizontal range. Then 0 is equal to

-1 1
a) tan *(2) b) % ) % ) tan™ 5

The angular velocity of a wheel is 70 rad/sec. If the radius of the wheel is 0.5m, then linear velocity of the
wheel is

a) 70m/s b) 35m/s ) 30m/s d) 20m/s

A particle undergoes uniform circular motion. About which point on the plane of the circle, will the angular

momentum of the particle remain conserved?
a) center of the circle b) on the circumference of the circle

c) inside the circle d) outside the circle

An aeroplane is flying horizontally with a velocity of 216 km h ' and at a height of 1960 m. When it is vertically
above a point A on the ground, a bomb is released from it. The bomb strikes the ground at point B. The distance

AB is (ignoring air resistance)
a) 1200 m b) 0.33 km ) 3.33 km d) 33 km

If the magnitude of the sum of the two vectors is equal to the difference of their magnitudes, then the angle
between vectors is

a) o b) 450 <) 9g° d) 1800

Which of the following sets of factors will affect the horizontal distance covered by an athlete in a long-jump
event

a) Speed before he jumps and his weight b) The direction in which he leaps and the initial speed

c) The force with which he pushes the ground and his ~ d) None of these

speed
A point of application of a force F=5i—4 ‘}'+2k is moved from r;=2i+7 j+4k tor,=5i+2 j+3k the work
done is
a) 22 units b) _59 units c) 33 units 4) _ ¢33 units

If a particle of mass m is moving in a horizontal circle of radius I with a centripetal force (— K/ rz) the total

energy is
a) —K b) —K c) 2K d) —4K
2r r r r
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The X and y components of a force are 2 N and —3N. The force is

) i3] b)oi+3] ) _pi-3j 4342
As per given future to complete the circular loop what should be the radius if initial height is 5m
T 5\
h=5m
1
A 4m b)3m ) 2.5m 4o m

A particle is projected from the ground at an angle of 60 ° with horizontal with speed u=20ms . The radius of

curvature of the path of the particle, when its velocity makes an angle of 30 ® with horizontal is (g=10ms )

a) 10.6 m b) 12.8 m c) 154 m d)24.2m

A body of mass 1 kg thrown with a velocity of 10m s~ " at an angle of 60 ® with the horizontal. Its momentum at
the highest point is

a) 2kgms™' b)ESkgms_1 ) 4kgms™' d)Skgms_1

A body is tied to one end of the string and whirled in a vertical circle, the physical quantity which remains

constant is
a) Momentum b) Speed ¢) Kinetic energy d) Total energy

A mass of 100 gm is tied to one end of a string 2m long. The body is revolving in a horizontal circle making a
maximum of 200 revolutions per min. The other end of the string is fixed at the centre of the circle of revolution.
The maximum tension that the string can bear is (approximately)

) 8.76 N b)g.9an €) 89.42 N d) g7.64 N

A ball is projected with velocity U at an angle & with horizontal plane. Its speed when it makes an angle 3 with the
horizontal is

a) b) _u c) d) ucosa
cosa CoS« COS —
! cos 3 ! P cos f3
The angular speed of a car increases from 600 rpm to 1200 rpm in 10 s. What is the angular acceleration of the
car?
a) 600 rads”' b) 60 rads™' ) 601 radms™' D 2 11rad s

A glass marble projected horizontally from the top of a table falls at a distance X from the edge of the table. If h
is the height of the table, then the velocity of projection is
a) h g b) g c) h d)
_J X 4| = X X+ h
2Xx 2h J J
A curved road of 50 m radius is banked at correct angle for a given speed. If the speed is to be doubled keeping

the same banking angle, the radius of curvature of the road should be changed to
a)25m b) 100 m c) 150 m d) 200 m

With what minimum speed a particle be projected from the origin so that it is able to pass through a given point
(30 m, 40 m)?

a) 30ms " b) 40ms™" ) 50ms d) 60ms '

A wheel rotates with a constant angular velocity of 300 rpm. The angle through which the wheel rotates in one
second is

a) 7T rad b) 5 7T rad ) 10 7 rad d) 20 7 rad

A cricketer hits a ball with a velocity 25m/s at 60 © above the horizontal. How far above the ground it passes
over a fielder 50 m from the bat (assume the ball is struck very close th the ground)

a)gom b) g 0m ) 11.6m d) 12.7m
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A bucket filled with water is tied to a rope of length 0.5 m and is rotated in a circular path in vertical pane. The

least velocity it should have at the lowest point of circle so that water dose not spill is, (g =10 ms_z)
) V5ms ! b) 10ms™ ) 5ms! 4o \5ms

An object of mass 5 kg is whirled round in a vertical circle of radius 2 m with a constant speed of 6ms™". The

maximum tension in the string is
a) 152N b) 139N c) I2IN d) 103N

A body just being revolved in a vertical circle of radius R with a uniform speed. The string breaks when the body
is at the highest point. The horizontal distance covered by the body after the string breaks is

Q)R b) R ) Ry2 D4R

The coefficient of friction between the tyres and the road is 0.25. The maximum speed with which a car can be
driven round a curve a radius 40 m without skidding is (assume g=10 ms )

a) 40 ms " b) 20ms”" ) 15ms™" ) 10ms™"

A car wheel is rotated to uniform angular acceleration about its axis. Initially its angular velocity is zero. It rotates

through an angle 9, in the first 2 s , in the next 2 s, it rotates through an additional angle 0,, the ratio of — is

6,
a) 1 b) 2 03 d)s

If a particle covers half the circle of radius R with constant speed then

a) Change in momentum is mvr b) Change in K.E .is 1/2mV’

) Change in K.E.is mv® d) Change in K. E . is zero

A cylinder full. Of water, is rotating about its own axis with uniform angular velocity @. The shape of free

surface of water will be
a) Parabola b) Elliptical c) Circular d) Spherical

What is the angle between 1+}+IA< and i
a) 0° b) /6 ) /3 d) None of these

A body moves along a circular path of radius 10 m and the coefficient of friction is 0.5. What should be its angular

speed in rad s ', if it is not to slip from the surface? (g=9.8ms ™ *)
a) 5 b) 10 ) 0.1 d) 0.7

An object is projected at an angle of 45 © with the horizontal. The horizontal range and maximum height reached

will be in the ratio
a) 1:2 b) 2:1 c) 1:4 d) 4:1

A car sometimes overturns while taking a turn. When it overturns, it is
a) The inner wheel which leaves the ground first

b) The outer wheel which leaves the ground first

c) Both the wheels leave the ground simultaneously

d) Either wheel leaves the ground first

A projectile is fired with a velocity V at an angle 6 with the horizontal. The speed of the projectile when its
direction of motion makes an angle 3 with the horizontal is

b) d)

a) ycos 0 vcos 6 cos B ) vcosO sec B vcosf tan 8

A body is projected with speed vm s~ " at angle 0. The kinetic energy at the highest point is half of the initial
kinetic energy. The value of 0 is
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a) 30° b) 45° ) 60° dgp°

The range of particle when launched at an angle 15 © with the horizontal is 1.5 km. What is the range of

projectile when launched at an angle of 45 ° to the horizontal?
a) 3.0 km b) 1.5 km c) 6.0 km d) 0.75 km

In a vertical circle of radius r, at what point in its path a particle has tension equal to zero if it is just able to
complete the vertical circle

a) Highest point b) Lowest point
c) Any point d) At a point horizontally from the centre of circle of
radius r

A particle comes round a circle of radius 1 m once. The time taken by it is 10 sec.The average velocity of motion
is

a) 0.27m/ s b)2mm/s ) 2m/s d) Zero
A car of mass 1000 kg negotiates a banked curve of radius 90 m on a frictionless road. If the banking angle is 45 °
, the speed of the car is
a) 20ms™" b) 30ms™" ) 5ms d) 10ms™"
What is the unit vector along l+} ?
i+] YA LA A
Sk ) /3 (i+]) Vis) Vi
V2
The speed limit of a car over a roadways bridge in the form of a vertical arc is 9.8 ms~'. The diameter of the are
is
a) 19.6 m b) 9.8 m €) 39.2m d)4.9m

A body is acted upon by a constant force directed towards a fixed point. The magnitude of the force varies
inversely as the square of the distance from the fixed point. What is the nature of the path?

a) Straight line b) Parabola c) Circle d) Hyperbola
The figure shows a circular path of a moving particle. If the velocity of the particle at same instant is

v=—3 1_ 4 ;', through which quadrant is the particle moving when clockwise and anti-clockwise respectively

y

a) 1stA4th b)2ndA4th ) 2ndA3rd 4 3rdAdth
A car is moving along a straight horizontal road with a speed V. If the coefficient of friction between tyres and the
road is U, the shortest distance in which the car can be stopped is
2
a) Vo b) Yo 9 (ﬁ) @)Y

2ug Hg Hg L
A particle moves in a circle of radius 5 ¢cm with constant speed and time period 0.2 7S. The acceleration of the

particle is

) 5m/s> b) 15m/s? ) 25m/s D 36 m/s
A 500 kg car takes a round turn of radius 50 m with a velocity of 36 km/hr. The centripetal force is

a) )50 N b) 750 N ) 1000 N d) 1200 N
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114. A road of 10 m width has radius of curvature 50 m. Its outer edge is raised above the inner edge by a distance of
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124.

1.5 m. The road is most suited for vehicles moving with velocity of
a) 85ms ! b) 6.5ms ! c) 55ms " d) None of these

A plane surface is inclined making an angle 6 with the horizontal. Form the bottom of this inclined plane, a bullet

is fired with velocity v. The maximum possible range of the bullet on the inclined plane is

a) v’ by vV g__ v Qv
)2

g g(1+sin@) g(1—sin@) gl1+sin6
The maximum range of a gun on horizontal terrain is 16 km. If g=10m/ s°. What must be the muzzle velocity of
the shell

a) 200m/s b) 400m/s ) 100m/s d) 50m/s

A man projects a coin upwards from the gate of a uniformly moving train. The path of coin for the man will be
a) Parabolic b) Inclined straight line
c) Vertical straight line d) Horizontal straight line

Three vectors :4,]_?; and C satisfy the relation A-B=0and A-C=0.1f Band C are not lying in the same
plane then Ais parallel to
B b)e VBxC I8.¢

3
The equation of motion of a projectile is y=12 X— n x*, The horizontal component of velocity is 3ms~'. What

is the range of the projectile?
a) 18 m b) 16 m c)12m d)21.6 m
Two cars of masses 1M, and M, are moving in circles of radii I'; and ', respectively. Their speeds are such that
they make complete circles in the same time t. The ratio of their centripetal acceleration is
a . b . c) , - d)q.
)mlrl.erZ )ml.mz )rl.rz )1:1
A particle moves in a circle of radius 30 cm. Its linear speed is given by V=2t where t in second and Vv in m/s.
Find out its radial and tangential acceleration at t =3 sec respectively

a) 220m/sec’,50m/ sec’ b) 100 m/sec”,5m/ sec’

) 120 m/sec’,2m/sec’ d) 110m/sec®,10m/sec’

Two particles are projected simultaneously in the same vertical plane, from the same point, both with different

speeds and at different angles with horizontal. The path followed by one, as seed by the other, is
a) A vertical line

b) A parabola

c) A hyperbola

d) 5 straight line making a constant angle (#90 °) with the horizontal

Find the maximum speed at which a car can turn round a curve of 30 m radius on a level road if the coefficient of
friction between the tyres and the road is 0.4

(Acceleration due to gravity ;, 10ms ¢,

a) 12ms™? b) 10ms™* ‘) 11ms™* d) 15ms™*

The simple sum of two co-initial vectors is 10 units. Their vector sum is 8 units. The resultant of the vectors is

perpendicular to the smaller vector. The magnitudes of the two vectors are
a) 2 units and 14 units

b) 4 units and 12 units
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) 6 units and 10 units
d) 8 units and 8 units

125. The resultant of two forces at right angle is SN. When the angle between them is 120°, the resultant is V13. Then
the force are

Q) 12N, V13N b) /20N V5N ) 3N,4N 4 V20N VI5N

126. A man standing on a hill top projects a stone horizontally with speed V, as shown in figure. Taking the coordinate

system as given in the figure. The coordinates of the point where the stone will hit the hill surface

a) 2vitanf —2vgtan 6 b) (2_\/(2) 2v;tan’f
g g g’ g
0) 2vitan 2_\/?J d)(Zvétanze 2vitanf
g 9 g 9
127.Given ¢=a xb. The angle which d makes with C is
a) (o b) 450 ) gge 4) 1800

128. Two bodies are projected from ground with equal speed 20 ms~' from the same position in the same vertical
plane to have equal range but at different angles above the horizontal. If one of the angle is 30 ° the sum of their

maximum heights is (assume g=10ms™*)
a) 400 m b) 20 m c) 30 m d) 40 m

129. Two bodies of mass 10 kg and 5kg moving in concentric orbits of radii R and r such that their periods are the
same. Then the ratio between their centripetal acceleration is

a) R/r b) r/R ) R/ d) 2| R?
130. A body is whirled in a horizontal circle of radius 20 cm . It has angular velocity of 10rad/s. What is its linear
velocity at any point on circular path

a) 10m/s ) om/s ) 20m/s D 2m/s

131. A body of mass 0.4 kg is whirled in a vertical circle making 2rev/s. If the radius of the circle is 2m, then tension

in the string when the body is at the top of the circle is
a) 41.56 N b) 89.86 N c) 109.86 N d) 115.86 N

132. A body is projected horizontally with speed 20 ms~". The approximate displacement of the body after 5 s is
a) 80 m b) 120 m c) 160 m d) 320 m

133. 20
A particle moves along a circle of radius (?) m with constant tangential acceleration. If the velocity of the

particle is 80 ms™ ', at the end of seconds revolution after motion has begun, the tangential acceleration is

a) 40 ms2 b) 640 rm s ) 16097 ms D40 rms?

134. A projectile is thrown at angle 3 with vertical. It reaches a maximum height H. The time taken to reach the
highest point of its path is - -
2) \/E b)\/ﬁ 3 JE d)\/ H
g g 29 gcosp
135. An object of mass 10 kg is whirled round a horizontal circle of radius 4 m by a revolving string inclined 30° to the
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136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

vertical. If the uniform speed of the object is 5 ms™ ', the tension in the string (approximately) is
a) 720N b) 960 N c) 114N d) 125N

The angle between Aand Bis 0 , the value of the triple product A-BxAis

a) A’B b) Zero ) A2B sinf d) A2B cosf
A body crosses the topmost point of a vertical circle with critical speed. What will be its acceleration when the

string is horizontal?

a) g b) 54 A 34 d)6 ¢

A car of mass 2000 kg is moving with a speed of 10 ms™ 'on a circular path of radius 20 m on a level road. What
must be the frictional force between the car and the road so that the car does not slip?

a) 10°N b) 10°N ) 10°N d) 10°N

The magnitude of the X and Y components of Aare 7 and 6. Also the magnitudes of X and Y components of

A+Bare 11and 9 respectively. What is the magnitude of B?
a) 5 b) 6 c)8 d)9

A body of mass m is thrown upwards at an angle 0 with the horizontal with velocity v. While rising up the
velocity of the mass after t seconds will be

3) VlvcosO P+ vsin ) b)\/(vcose—vsine]z—i,

YV V+g t'—(2vsinB)> 4 424 g t*—(2vcos0)>ié
A car is moving with speed 30 m/sec on a circular path of radius 500 m. Its speed is increasing at the rate of
2m/sec’ , What is the acceleration of the car

a) 2mlsec’ b) 2.7m/sec’ ) 1.8m/sec’ d) 9.8m/sec’

The co-ordinates of a moving particle at time ¢ are given by x=c t* and y=b t*. The instantaneous speed of the
particle is

) 2 ¢(b+c) D) 2 ¢(b+cf? Y 2¢(—b) Do el

A simple pendulum oscillates in a vertical plane. When it passes through the mean position, the tension in the

string is 3 times the weight of the pendulum bob. What is the maximum displacement of the pendulum with
respect to the vertical

a) 30° b) 45° ) 60° dgge
If a stone S to hit at a point which is at a distance d away and at a height h above the point from where the stone

starts, then what is the value of initial sped U, if the stone is launched at an angle Q?
u

—_—

| d_|__g c)\/ d)\/g_dz
cos@ 2dtan9 h) cosG 2(dtan6—h) hcos20 (d—h)

A car is circulating on the path of radius I and at any time its velocity is V and rate of increases of velocity is 4.
The resultant acceleration of the car will be

a) \/—2+r b) \/v_2+a <) \/—2+a d)
a r r

A particle of mass m is moving in a circular path of constant radius I such that its centripetal acceleration d. is

2
\4
r

varying with time as @, =k’rt*, where k is a constant. The power delivered to the particle by the forces acting on

its is
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147.

148.

149.

150.

151.

152,

153.

154.

155.

156.

157.

a) Zero b) R c) lmkz P22 d) Y mkir e

A particle is moving in a vertical circle. The tensions in the string when passing through two positions at angles
30 ° and 60 ° from vertical (lowest position) are T and T, respectively. then
a) T1:T2 b) T2>T1

c) T>T, d) Tension in the string always remains the same

A car is moving on a circular level road of radius of curvature 300 m. If the coefficient of friction is 0.3 and

acceleration due to gravity 10m s °, the maximum speed the car can have is (in km h™")
a) 30 b) 81 c) 108 d) 162

A body is projected at an angle 0 to the horizontal with kinetic energy E,. The potential energy at the highest
point of the trajectory is

a) g, b) E, cos’6 ) E,sin0 9 g, tan’g

There are two forces each of magnitude 10 units. One inclined at an angle of 30° and the other at an angle of 135°
to the positive direction of X —¢éaxis. The X and Yy components of the resultant are respectively.

) 1.59] and 12.07 ] b) 10i and 10] ) 1.5 4 15.9j and 12.07 ]

An aircraft executes a horizontal loop with a speed of 150m/s with its wings banked at an angle of 12 °. The
radius of the loop is (g=10m/s’,tan 12°=0.2126)

3) 10.6 km b) 9.6 km ) 7.4km 4) 5.8 km

If A+B=C and A=+3, B=+/3 and C=3, then the angle between AAB is
a) 0° b) 30° C) 60° d) 90°

The velocity of projection of an oblique projectile is v=23 i+2 }( ims”" ) The speed of the projectile at the
highest point of the trajectory is
a)3ms_1 b)2ms_1 ‘) 1ms

If A-B=0 and AxB=1 , then Aand B are

d) Zero

a) Perpendicular unit vectors b) Parallel unit vectors
c) Parallel d) Perpendicular.

A ball of mass(m]O.S kg is attached to the end of a string having length (L) 0.5 m. The ball is rotated on a
horizontal circular path about vertical axis. The maximum tension that the string can bear is 324 N. The maximum
possible value of angular velocity of ball (in rad/s) is

a) 9 b) 18 ¢) 27 d) 36

The maximum speed with which a car is driven round a curve of radius 18 m without skidding (where,

g=10 ms 2 and the coefficient of friction between rubber tyres and the roadway is 0.2) is
) 360 kmh ™! ®) 18.0 km ™" ) 21.6kmh" D 14.4kmn!

The minimum speed for a particle at the lowest point of a vertical circle of radius I, to describe the circle is v. If
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158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

the radius of the circle is reduced to one-fourth its value, the corresponding minimum speed will be
a) /4 b)y/2 ) oy ) 4v

The angle of projection of a projectile for which the horizontal range and maximum height are equal is

) tan"'(2) b) tan~'(4) ) cot™!(2) 4 g
A string of length [ is fixed at one end and caries a mass mat the other end. The string makes 2/ 7T rps around a
vertical axis through the fixed end. What is the tension in string?

a) ml b) 16 ml C)4ml d)2ml

At what point of a projectile motion acceleration and velocity and velocity are perpendicular to each other
a) At the point of projection b) At the point of drop

c) At the topmost point d) Any where in between the point of projection and

topmost point
A motorcycle is going on an overbridge of radius R. The driver maintains a constant speed. As the motorcycle is

ascending on the overbridge, the normal force on it
a) Increases b) Decreases ¢) Remains the same d) Fluctuates

o 1 -~ o
If A and B denote the sides of a parallelogram and its area is EAB(Aand B are the magnitude of A and B

respectively), the angle between Aand Bis
a) 300 b) 60° c) 450 ) 1200

Given =4 j and p=2 i+3 } +k. The angular momentum is

) 4i gk b)gi_ak ) gj 4) gf
The maximum and minimum tension in the string whirling in a circle of radius 2.5m with constant velocity are in
the ratio 5: 3 the the velocity is

3) /98 m/s D) 7mis ) /490 m/s 429

Two forces 1?1 and 1::2 are acting at right angles to each other. Then their resultant is

d) F,+F,
2

If a, and 4, represent radial and tangential accelerations, the motion of a particle will be uniformly circular if

Vo, D ) PR,

a) g =0,a,=0 b) g #0,a,20 ) a#0,a,=0 g =0,a,20

In the above question, if the angular velocity is kept same but the radius of the path is halved, the new force will
be

AoF b) 2 ) F/2 I F/4

If A , B and C are the unit vectors along the incident ray, reflected ray and outward normal to the reflecting
surface, then

A B=A-C b)B=A+(A-C)C Y B=2A-C d)B=A-2(A-C)C
A stone of mass M is tied to a string of length [ and rotated in a circle with a constant speed V. If the string is

released, the stone flies
a) Radially outwards b) Radially inwards

c) Tangentially outwards d) With an acceleration m v2/1

A particle is thrown with a speed U at an angle 0 with the horizontal. When the particle makes an angle & with the

horizontal, its speed becomes vV, whose values is
b) d)

2) 1 cos B ucos 0 cos a ) ycosh seca usec 0 cos a
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171. A bullet is fired horizontally with a velocity of 80ms~'. During the first second,

a) It falls 9.8 m c) It does not fall at all d) It falls 4.9 m

b) 80
It falls 98 m

172.1In a circus stuntman rides a motorbike in a circular track of radius R in the vertical plane. The minimum speed at
highest point of track will be

) /2gR b) 2gR ) J3gR 4 /gR

173. A particle is moving in a circular path with a constant speed V. If 8 is the angular displacement, then starting from

0=0°, the maximum and maximum changes in the momentum will occur, when value of 0 is respectively
3) 45° and 90° b) 90° and 180° ) 180° and 360° 4 90° and 270°

174. An object is projected at an angle of 45 ° with the horizontal. The horizontal range and the maximum height
reached will be in the ratio
) 1:2 )21 ) 1:4 d4:1

175. A particle is projected up from a point at an angle 0 with the horizontal direction. At any time t'. If p is the

linear momentum, Y is the vertical displacement, X is horizontal displacement, the graph among the following
which does not represent the variation of kinetic energy KE of the particle

KE KE KE] KE]
a) Z b) S~ A N\ / d)

176. A weightless thread can bear tension upto 37 N. A. stone of mass 500 g is tied to it and revolved in a circular path

of radius 4 m in a vertical plane. If g=10 ms~°, then the maximum angular velocity of the stone will be

a) 2rads ' b) drads™’ ) 8rads™' d) 16rads "

177. A1kg stone at the end of 1 m long string is whirled in a vertical circle at constant speed of 4 m/sec. The tension
in the string is 6 N, when the stone is at ¢
a) Top of the circle b) Bottom of the circle c) Half way down d) None of the above

178. A body is projected up a smooth inclined plane with a velocity V, from the point A as shown in figure. The angle

of inclination is 45 © and top B of the plane is connected to a well of diameter 40 m. If the body just manages to

cross the well, what is the value of V,? Length of the inclined plane is 20 V2m, and g=10 ms

B C
45°
ya—
prye
a) 20ms " b) 20v/2ms* <) 40ms " d) 40V2ms*

179. A body moving along a circular path of radiusR with velocity Vv, has centripetal accelerationa. If its velocity is
made equal to 2V, then its centripetal acceleration is

a a
a) 44 b) o4 ) " d) 5
180. In uniform circular motion
a) Both the angular velocity and the angular momentum vary
b) The angular velocity varies but the angular momentum remains constant
c) Both the angular velocity and the angular momentum stay constant

d) The angular momentum varies but the angular velocity remains constant

181. A toy cyclist completes one round of a square track of side 2 m in 40 s. What will be the displacement at the end

Page] 16



of 3 min?
a)52m b) Zero c) 16 m d) 22m

182. The X and Y components of vector A have numerical values 6 and 6 respectively and that of (:4>+]_3’) have

numerical values 10 and 9. What is the numerical value of _B ?
a)?2 b) 3 c) 4 d)5

183.1f 13:22'—3}412 and (3232'—2}', then P-Q is
a) Zero b) 6 c) 12 d) 15

184. If the equation for the displacement of a particle moving on a circular path is given by (9] =2t°+0.5, where 0 is
in radians and t in seconds, then the angular velocity of the particle after 2 sec from its start is
a) 8 rad/ sec b) 12 rad/sec ) 24rad/sec 9 36 rad/ sec

185. Four persons K, L, M and N are initially at the corners of a square of side of length d. If every person starts
moving, such that K is always headed towards L, L towards M , M is headed directly towards N and N towards
K, then the four persons will meet after
a) d .. b) v2d se ——sec
v v 2v 2v
186. An aeroplane is flying in a horizontal direction with a velocity 600 km h™ " at a height of 1960 m. when it is

C c) d sec d) d

vertically above the point A on the ground, a body is dropped from it. The body strikes the ground at point B.
Calculate the distance AB.

33 km b) 333 km c) 33.3km d) 3330 km

187. A car round an unbanked curve of radius 92 m without skidding at a speed of 26 ms™". The smallest possible

coefficient of static friction between the tyres and the road is
a) 0.75 b) 0.60 c) 0.45 d) 0.30

188. A projectile is fired at an angle of 30 © to the horizontal such that the vertical component of its initial velocity is

T
80ms . Its time of flight is T'. Its velocity at t = 7 has a magnitude of nearly

) 500ms™" b) 300 ms! ) 140ms™" D 100ms™

189. A bomb is dropped from an aeroplane moving horizontally at constant speed. When air resistance is taken into
consideration, the bomb
a) Falls to earth exactly below the aeroplane b) Fall to earth behind the aeroplane

c) Falls to earth ahead of the aeroplane d) Flies with the aeroplane

190. A body is thrown with a velocity of 10ms™ " at an angle of 60 ° with the horizontal. Its velocity at the highest
point is
a) 7ms" b)9msf1 ‘) 18.7ms"" d)Smsf1

191. A bend in a level road has a radius of 80 m. Find the maximum speed which a car turning the bend may have
without skidding, if p=0.25

24 ms! B 4ms ) 14ms! Dogms
192. Two vectors dand b are at an angle of 60° with each other. Their resultant makes an angle of 45° with d. If

‘5‘22 units, then |a‘ is
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a) J3 b) J3-1 c) V3+1 d) V3/2
193. B

D
Figure shows a body of mass m moving with a uniform speed V along a circle of radius r. The change in velocity
in going from Ato B is
a) w2 b) vI2 Ay d) zero
194. A stone of mass 1 kg is tied to a string 4 m long and is rotated at constant speed of 40 ms™" in a vertical circle.

The ratio of the tension at the top and the bottom is
a)11:12 b) 39 :41 c) 41:39 d)12:11

195. If the sum of the two unit vectors is also a unit vector, then magnitude of their difference is

)2 b3 Iz 9.7
196. Two stones are projected from the same speed but making different angels with the horizontal. Their horizontal
ranges are equal. The angle of projection of one is 77/3 and the maximum height reached by it is 102 m. Then

maximum height reached by the other in metre is
a) 336 b) 224 c) 56 d) 34

197. A particle of a mass m is projected with velocity v making an angle of 45 ° with the horizontal. The magnitude of
the angular momentum of the particle about the point of projection when the particle is at its maximum height is
(where g= ¢ acceleration due to gravity)

a) Zero b)mv3/(4¢§g) ) mv’/(v2g) d)mv2/2g
198. A point P moves in counter-clockwise direction on a circular path as shown in the figure. The movement of "' P "’

is such that it sweeps out a length s= ¢*+5, where § is in metres and ¢ is in seconds. The radius of the path is 20m

. The acceleration of ''P"" when t =25 is nearly
v

a) 14m/s* b) 13m/s’ <) 12m/s’ d) 7.2m/s’

199. A man can thrown a stone 100 m away. The maximum height to which he can throw vertically is
a) 200 m b) 100 m c) 50 m d)25m

200. In a loop-the-loop, a body starts at a height h=2 R. The minimum speed with which the body must be pushed
down initially in order that it may be able to complete the vertical circle is

) 2gR b VgR 9 V3R V2/gR
201. A wheel making 20 revolution per second is in a horizontal circle with a uniform angular velocity. Let T be the

tension in the string. If the length of the string is halved and its angular velocity is doubled, tension in the string
will be

a) mrad s° b) 27 rad s° c) 4mrad s° d) 8 1 rad s>

202. For a particle in non-uniform accelerated circular motion

a) Velocity is radial and acceleration is transverse only
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b) Velocity is transverse and acceleration is radial only
c) Velocity is radial and acceleration has both radial and transverse components
d) Velocity is transverse and acceleration has both radial and transverse components

203. A cricketer can throw a ball to a maximum horizontal distance of 100 m. With the same effort, he throws the ball
vertically upwards. The maximum height attained by the ball is

2) 100m b) gom ) 60m d) 50m

204. A particle is thrown above, the correct V—t graph will be

) ﬁﬁ ’ @ C) IL ) IL

205. A can filled with water is revolved in a vertical of radius 4 m and the water does not fall down. The time period
for a revaluation is about

a)2s b)4s c)8s d)10s
206. After one second the velocity of a projectile makes an angle of 45 © with the horizontal. After another one second

it is travelling horizontally. The magnitude of its initial velocity and angle of projection are ( g=10 ms_z)
3 14.02ms ", tan (2) P 2236ms ! tan'(2) 9 14.62ms",60° 42 36ms",60°
207. A bob of mass 10 kg is attached to wire 0.3 m long. Its breaking stress is 4.8 x 10" N /m’. The area of cross

section of the wire is 10 ° m®. The maximum angular velocity with which it can be rotated in a horizontal circle
a) g rad/ sec b) 4rad/ sec ) 2rad/ sec 9 1rad/ sec

208. When a ceiling fan is switched on, it makes 10 rotations in the first 4 s. How many rotations will it make in the

next 4 s? (Assuming uniform angular acceleration)
a) 10 b) 20 c) 40 d) 30

209. A stone tied to a string of length L is whirled in a vertical circle with the other end of the string at the centre. At a
certain instant of time, the stone is at its lowest position and has speed U. The magnitude of the change in its
velocity as it reaches a position where the string is horizontal is
A —2gL b) 24L Vi =gl 4 2(uP—gL)

210. A particle P is sliding down a frictionless hemispherical bowl. It passes the point A at t =0. At this instant of
time, the horizontal component of its velocity V. A bead Q of the same mass as P is ejected from A to t =0 along
the horizontal string AB (see figure) with the speed V. Friction between the bead and the string may be neglected.
Let t, and t be the respective time taken by P and Q to reach the point B. Then

—

b)¢,= d
) t,<ly ) t,=t, c) t,>t, ) All of these

211

. 5
The equation of trajectory of a projectile is y=10x— 9 x”. if we assume g=10 ms . the range of projectile

(in metre) is
a) 36 b) 24 c) 18 d)o
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212. A stone tied to the end of a string 1 m long is whirled in a horizontal circle with a constant speed. If the stone
makes 22 revolution in 44 seconds, what is the magnitude and direction of acceleration of the stone

a) m2/4 ms 2 and direction along the radius towards the centre

b) n°ms * and direction along the radius away from the centre

) n°ms * and direction along the radius towards the centre

d) m°ms * and direction along the tangent to the circle

213. A shell is fired from a cannon with a velocity V at angle 8 with horizontal. At the highest point, it explodes into
two pieces of equal mass. One of the pieces retraces its path to the cannon. The speed of the other piece just after
explosion is

a) 3ycosf b) 5y cos6 <) %vcos@ d) gvcose

214. A car runs at a constant speed on a circular track of radius 100 m, taking 62.8 s for every circular lap. The average
velocity and average speed for each circular lap respectively is

a) 0.0 o, 10ms™ Y 10ms™,10ms " D1oms™,0
215. An object moves along a straight line path from P to Q under the action of a force (4 i—3 ; +3k N. If the
coordinates of P and Q, in metres, are (3,3,—1) and (2,—1,4) respectively, then the work done by the force is

a) +23] b) _»o3y c) 1015J d)¢£(42’—3}'+2f<ﬂ
216. Two forces, each equal to F, act as shown in figure. Their resultant is
F
60°
F
a) F b) NG d) =
5 F V3F V5F

217. A ball is projected from a certain point on the surface of a planet at a certain angel with the horizontal surface.
The horizontal and vertical displacement X and y vary with time t in second as
x=10+3tand y=10¢t—¢>
The maximum height attained by the ball is

a) 100 m b) 75 m c) 50 m d)25m

218. The wheel of toy car rotates about axis. It slows down from 400 rps to 200 rps in 2s. Then its angular retardation
inrads *is
a) 200 7T b) 100 ) 400 7T d) None of these

219.1f a, and @, represent radial and tangential accelerations, the motion of a particle will be uniformly circular if

) g =0Aa,=0 b) g =0buta,#0 ) a,#0buta,=0 A a #0Aa,#0

220. Two bodies are projected from ground with equal speeds 20 m/sec from the same position in same vertical plane
to have equal range but at different angle above the horizontal. If one of the angle is 30 ° the sum of their
maximum heights is (assume g=10m/ s
a) 400m b) 20m ) 30m 4 40m

221. The horizontal range and the maximum height of a projectile are equal. The angle of projection of the projectile
is

a) g=tan "

%) b)9=tan71(4) <) O=tan '(2] d) g=45°

222. A cane filled with water is revolved in a vertical circle of radius 4 m and the water just does not fall down. The
time period of revolution will be

Page]20



223.

224,

225.

226.

227.

228.

229.

230.

231.

232.

233.

234.

a) 1 sec b) 10 sec <) 8 sec d) 4 5ec

A body constrained to move in Y direction, is subjected to a force given by F= (—2 i+15 } +6 IA<)N done by this

force in moving the body through a distance of 10m along Y axis?
a) 190J b) 160 J c) 1507 d)201J

A particle starts from the origin of coordinates at time t =0 and moves in the X —y plane with a constant
acceleration & in the y-diretion. Its equation of motion is y= x°. Its velocity component in the X-direction is
a) Variable b) E o« d) Z

B 2p 2P
An aircraft is flying at a height of 3400 m above the ground. If the angle subtended at a ground observation point
by the aircraft position 10 s apart is 30 °, then the speed of the aircraft is

) 19.63ms ™" b) 1963 ms ! ) 108ms ! 4 196.3ms "

Find the maximum velocity for skidding for a car moved on a circular track of radius 100 m. The coefficient of
friction between the road and tyre is 0.2

) 0.14m/s b) 140m/s ) 1.4kmls d) 14m/s

A particle moves along the parabolic path y=aqa x” in such a way that the X-component of the velocity remains
constant, say C. The acceleration of the particle is

a) ack b)2ac2}' C)aczlz Gl)azc}'

A tennis ball rolls off the top of a stair case way with a horizontal velocity ums ™. If the steps are b metre wide
and h metre high, the ball will hit the edge of the nth step,

if
2 2 2
a) p=2hu b) p=2hu Q) p=2he d) p= U
gb gb gb gb
The minimum velocity at the lowest point, so that the string just slack at the highest point in a vertical circle of
radius [
D gl QR ) sgl .7q1

A particle is moving in a circle of radius R with constant speed V, if radius is double then its centripetal force to

keep the same speed should be
a) Doubled b) Halved ¢) Quadrupled d) Unchanged

Radius of the curved road on national highway is R. Width of the road is b. The outer edge of the road is raised
by h with respect to inner edge so that a car with velocity Vv can pass safe over it. The value of h is
a) v'b b) _V_ ¢ V'R Q) v'b
Rg Rgb g R
In case of uniform circular motion which of the following physical quantity do not remain constant

a) Speed b) Momentum c) Kinetic energy d) Mass

A projectile shot into air at some angle with the horizontal has a range of 200 m. If the time of flight is 5 s, then
the horizontal component of the velocity of the projectile at the highest point of trajectory is

a) 40ms™! b)Oms_1
c) 98ms " d) Equal to the velocity of projection of the projectile

A simple pendulum is oscillating without damping. When the displacement of the bob is less than maximum, its
acceleration vector d is correctly shown in
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235.

236.

237.

238.

239.

240.

241.

242,

243.

—_

a) g b) S 9 B d) g
[N ~ @ % \\\/
~ / a l\
J > | Y
a a

An artillery piece which consistently shoots its shells with the same muzzle speed has a maximum range R. To hit

R
a target which is 7 from the gun and on the same level, the elevation angle of the gun should be

2
2 15° b)45° ) 30° @6
The string of a pendulum of length [ is displaced through 90 ° from the vertical and released. Then the minimum
strength of the string in order to withstand the tension as the pendulum passes through the mean position is

a)mg b)6mg <) 3mg d)Smg
A particle is moving with velocity V=K ( y i+ xj' ), where K is a constant. The general equation for its path is
a) y2 = x’+{constant b) y= x°+{,constant c) y2 = x +{constant d) Xy ={ constant

A man is supported on a frictionless horizontal surface. It is attached to a string and rotates about a fixed centre at
an angular velocity w. The tension in the string if F. If the length of string and angular velocity are doubled, the
tension is string is now

a) p b) g2 V4ap dgFp

A particle is projected from horizontal making an angle 60 ° with initial velocity 40ms™'. The time taken by the

particle to make angel 45 © from horizontal, is
a) 15 s b)2.0s c) 20s d)1.5s

A small particle of mass m is projected at an angle 8 with the x-axis with an initial velocity V in the x-y plane as

v,sin 6

shown in the figure. At a time t < , the angular momentum of the particle is

YT

X

Where i, jandk are unit vectors along X, y and z-axis respectively.

b) _

1 A A A —1 A
a) Emgvotzcosez mg vyt cosf j <) mgv,tcos Uk d) ngvotzcosek

A 500 kg car takes a round turn of radius 50 m with a velocity of 36 km h™'. The centripetal force, is
a) 250N b) 750 N c) 1000 N d) 1200 N

A 500kg crane takes a turn of radius 50 m with velocity of 36 km/hr. The centripetal force is

a) 1200 N b) 1000 N ) 750 N d) 250 N

In the case of an oblique projectile, the velocity is perpendicular to acceleration

a) Once only b) Twice c) Thrice d) Four times

244. What is the angular velocity of earth

a)

8647:)0 rad/ sec b) 367(;0 rad/ sec <) é—Zmd [sec d) 647;0 rad/ sec

245. A stone projected with a velocity U at an angle 6 with the horizontal reaches maximum height H,. When it is
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projected with velocity U at an angle

Tt
5 -0 ) with the horizontal, it reaches maximum height H,. The relation

between the horizontal range R of the projectile, H, and H, is
_ H?
Q) R=4VH,H, b) R=4(H,-H,) ) R=4(H,+H,) d)R:E;
2
246. A large number of bullets are fired in all directions with same speed V. What is the maximum area on the ground
on which these bullets will spread

2 V4 v4 V2
a) vV’ b) V- Q) 2 Q) 2
d g 9 g
247. The relation between the time of flight of a projectile Tf and the time to reach the maximum height t,, is
t AR
a) T,=2t, b) T;=t, c) Tf:Em d) Tf:\ﬁ(tu,m)(,

248. A long horizontal rod has a bead which can slide along its length, and initially placed at a distance L from one end
A of the rod. The rod is set in angular motion about A with constant angular acceleration « . If the coefficient of
friction between the rod and the bead is [, and gravity is neglected, then the time after which the bead starts
slipping is
a) M b) K 0) 1 d) Infinitesimal

« Ja Via

249. A body of mass m thrown horizontally with velocity v, from the top of tower of height h touches the level ground

\%
at distance of 250 m from the foot of the tower. A body of mass 2m thrown horizontally with velocity bX 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) 250m b) 500m ) 125m 4 250 2m

250. If the magnitudes of scalar and vector products of two vectors and are 6 and 6 V3 respectively, then the angle
between two vectors is

251. A wheel is subjected to uniform angular acceleration about its axis. Initially its angular velocity is zero. In the first
2 sec, it rotates through an angle 0,. In the next 2 sec, it rotates through an additional angle 0,. The ratio of 92/ 0,
is
a) 1 b) 2 c)3 d)5

252. A force of (10 2'—3}'+6]2) N acts on a body of mass 100 g and displaces it from (6 2'+5}'—3]A() m to (

10 ;'—2.;'+7IA<) m. The work done is
a)211] b) 12117 c) 3611J d) 1000 J

253. A stone is swinging in a horizontal circle 0.8 m in diameter, at 30rev/min. A distant light causes a shadow of the

stone to be formed on a nearby wall. What is the amplitude of the motion of the shadow? What is the frequency?
a) 04 m, 1.5Hz b) 0.4 m, 0.5 Hz c) 0.8 m, 0.5 Hz d)0.2m, 0.5 Hz

254. A body starts from rest from the origin with an acceleration of 6 m/s” along the X-axis and 8 m/s” along the y-

axis. Its distance from the origin after 4 seconds will be
3) 56m b) 64m ) 80m 4 128m
255. A car rounds an unbanked curve of radius 92 m without skidding at a speed of 26 ms™'. The smallest possible

coefficient of static friction between the tyres and the road is
a) 0.75 b) 0.60 c) 0.45 d) 0.30

256. A particle reaches its highest point when it has covered exactly one half of its horizontal range. The corresponding

point on the displacement time graph is characterised by
a) Negative slope and zero curvature b) Zero slope and negative curvature
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258.

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

c) Zero slope and positive curvature d) positive slope and zero curvature

Given P=3 _;'+4 I} and 6: 2i+5 l; The magnitude of the scalar product of these vectors is
a) 20 b) 23 c) 26 d) 5.33
A ball is moving to and fro about the lowest point A of a smooth hemispherical bowl. If it is able to rise up to a

height of 20 cm on either side of A, its speed at A must be {massof the body5 g ¢
a) 0.2m/s b) 2 mis ) 4m/s Dyg5ms

The radio of angular speeds of minute hand and hour hand of a watch is
a)l:12 b)12:1 c)6:1 d)1:6

Two projectiles A and B thrown with speed in the ratio 1 2 acquired the same heights. If A is thrown at an
angle of 45 ° with the horizontal, the angle of projection of B will be
a)Oo b)600 C) 30° d)450

A particle of mass m is projected with a velocity v making an angle of 45 © with the horizontal. The magnitude of
the angular momentum of the particle about the point of projection when the particle is at its maximum height, is
a) m/2 h3 b) m_v3 C) mv3 d) Zero

I V2g 442g
A ball is projected with kinetic energy E at an angle of 45 ° to the horizontal. At the highest point during its flight,

its kinetic energy will be
a) Zero b) ¢ /2 ) EIN?2 d g

A ball is projected from the ground at a speed of 10ms~ ' making an angle of 30 ° with the horizontal. Another
ball is simultaneously released from a point on the vertical line along the maximum height of the projectile. Both

the balls collide at the maximum height of first ball. The initial height of the second ball is (g=10ms*)
2 6.25m ) 25m ) 3.75m D5m

One end of a string of length [ is connected to a particle of mass m and the other to a small peg on a smooth
horizontal table. If the particle moves in a circle with speed Vv, the net force on the particle (directed towards the
centre) is

a) T b) T_mTv2 0) T+mTvz d) Zero

The trajectory of a projectile in vertical plane in y=ax—b x°, where a and b are constant and X and y are

respectively horizontal and vertical distances of the projectile from the point of projection. The maximum height
attained by the particle and the angle of projection from the horizontal are

a) b' b) @ ot Q) o d)2d°
25 tan (b) ;- tan (2b) 25 (a) ;s tan (a)

A force F=—K ( y i+x }) (where K is a positive constant) acts on a particle moving in the X — ¥ plane. Starting
from the origin, the particle is taken along the positive X-axis to the point (a,0) and then parallel to the y-axis to
the (a s a). The total work done by the force F on the particle is

A _oKka b2 K a? 9 _Kdq* g g?
A projectile is thrown in the upward direction making an angle of 60 © with the horizontal direction with a
velocity of 147ms™ . Then the time after which its inclination with the horizontal is 45 °, is

a) 155 b) 10.985 <) 5.495 d) 7455

The angle between the z-axis and the vector 1+; +V2k is
a) 300 b) 450 <) 60° ) gpe

If the length of the second’s hand in a stop clock is 3 ¢m the angular velocity and linear velocity of the tip is
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270.

271.

272.

273.

274.

275.

276.

277.

278.

279.

280.

a) 0.2047 rad/ sec.,0.0314 m/ sec b) 0.2547 rad/ sec.,0.314m/ sec
¢) 0.1472 rad/sec.,0.06314 m/sec d) 0.1047 rad/ sec.,0.00314 m/ sec

A particle of mass M is moving in a circular path of constant radius I such that its centripetal acceleration d. is

varying with time t as, aC:k2 r tz, The power delivered to the particle by the forces acting on it is

4,245 d) Zero
b)mkzrzt c) mk3r t )

A missile is fired for maximum range with an initial velocity of 20m/s . If g=10m/ s°, the range of the missile

a) 2mmkr’t

is

) 20m b) 40m ) 50m 4 60m

A body of mass m tied to a string is moved in a vertical circle of radius . The difference in tensions at the lowest
point and the highest point is

) 2mg D egmg ) 4mg Dgmg
A car runs at a constant speed on a circular track of radius 100m, taking 62.8 seconds for every circular loop.
The average velocity and average speed for each circular loop respectively is

a) Jom/s,10m/s b) 1om/s.0 0,0 d) 0,10m/s

A particle originally at rest at the highest point of a smooth vertical circle is slightly displaced. It will leave the

circle at a vertical distance h below the highest point such that
>

a) h=R b)p=R Jp=R d)p=2R
3 2 3
A particle of mass m is projected with a velocity V making an angle of 45 © with the horizontal. The magnitude of
angular momentum of projectile about the point of projection when the particle is at its maximum height h is
a) Zero b) mvh ¢) mv h? d) None of these
V2 V2

A projectile is projected with velocity KV, in vertically upward direction from the ground into the spaced is the

escape velocity andk<1¢. If air resistance is considered to be negligible then the maximum height from the
center of earth to which it can go will be (R=radusof earth)

a) _R b) _R o _R d_R
K+1 K1 1-K k+1
The tension in the string revolving in a vertical circle with a mass m at the end which is the lowest position
mvy’ b) mv’ mv’ d
a)mv. )Y g ) MV mg ) mg
r r r

A particle is projected with a velocity V such that its range on the horizontal plane is twice the greatest height
attained by it. The range of the projectile is (where g is acceleration due to gravity)
a) 4_‘/2 b) 49 0) V_2 d) 4_\;2
5¢g 5v° g V5 g
The time period of the second’s hand of a watch is
a)lh b)1s c)12h d) 1 min
If the resultant of two forces (A+ B) and (A —B) is \/ A”+B?, then the angle between these forces is

_(AZ_BZ)
A’+B’

-1 1. .
a) cos b) o570t
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| —A*+B’ —2(A*+B?)
ey “iE

281. A pendulum bob on a 2m string is displaced 60 ° from the vertical and then released. What is the speed of the

d) (ne !

) cos™ cos

bob as it passes through the lowest point in its path
A 2mls b) V9.8m/s ) 4.43mls D1/V2mls

282. The angular velocity of a particle rotating in a circular orbit 100 times per minute is

2) 1,66 rad 5! b) 10.47 rads™ ) 10.47 deg s~ D60 rads

283. An object is moving in a circle of radius 100 m with a constant speed of 31.4m/s. What is its average speed for
one complete revolution

a) Zero b) 31 4m/s ) 3.14m/s 4 2% 31.4m/s

284. A stone is thrown at an angle 0 to the horizontal reaches a maximum height H. Then the time of flight of stone
will be
@dgg_ b), [2H ¢) 2J2Hsing d) V2 Hsin @
g

g . g g
285. A particle (A) is dropped from a height and another particle (B) is thrown in horizontal direction with speed of

5m/sec from the same height. The correct statement is
a) Both particles will reach at ground simultaneously

b) Both particles will reach at ground with same speed

) Particle (A) will reach at ground first with respect to particle (B)

d) Particle ( B) will reach at ground first with respect to particle (A)

286. A car moving with the speed of 10 m/s takes a circular turn of radius 20 m. The magnitude of the acceleration of
the car is

a) 5.0ms ’ b) 50.0ms * ) 0.25ms ) 0.5ms”’
287. Ratio between maximum range and square of time of flight in projectile motion is
a) 10:49 b)49:10 <) 98:10 4 10:98

288. A ball is projected upwards from the top of tower with a velocity 50m s~ ' making an angle 30 ° with the
horizontal. The height of tower is 70m. After how many seconds from the instant of throwing will the ball reach

the ground?
a)2s b)5s c)7s d)9s

289. The horizontal range of an oblique projectile is equal to the distance through which a projectile has to fall freely
from rest to acquire a velocity equal to the velocity of projection in magnitude. The angle of projection is

a) 75 b 6o ) 45° d)30°

290. Which one of the following statements is not correct in uniform circular motion
a) The speed of the particle remains constant b) The acceleration always points towards the centre
c) The angular speed remains constant d) The velocity remains constant

291. A cyclist moves in such a way that he track 60 ° turn after 100 m. What is the displacement when to takes seventh
turn?
a) 100 m b) 200 m ) 10043 m 4 100y/3m

292. When a body moves with a constant speed along a circle

a) No work is done on it b) No acceleration is produced in the body
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293.

294,

295.

296.

297.

298.

299.

300.

301.

302.

c) No force acts on the body d) Its velocity remains constant

A particle of mass m moves with constant speed along a circular path of radius r under the action of force F. Its
speed is

3 VFrim b) VF7r ) VFmr O VFimr

A body of mass 0.5kg is projected under gravity with a speed of 98 m/s at an angle of 30 ° with the horizontal.

The change in momentum (in magnitude) of the body is

) 245N s ) 49.0N s ) 98.0N—s 500N s

A block of mass m at the end of a string is whirled round in a vertical circle of radius R. The critical speed of the
block at the top of its swing below which the string would slacken before the block reaches the top is

%) Rg ®) (R ) Rlg Y /Rg
A body of mass 1 kg is rotating in a vertical circle of radius 1m. What will be the difference in its kinetic energy

at the top and bottom of the circle? (Take g=10ms °)
a) 10J b) 207J c) 307 d) 5017

Which of the following statements is false for a particle moving in a circle with a constant angular speed
a) The velocity vector is tangent to the circle

b) The acceleration vector is tangent to the circle

c) The acceleration vector points to the centre of the circle

d) The velocity and acceleration vectors are perpendicular to each other

A boy playing on the roof of a 10 m high building throws a ball with a speed of 10m s~ at an angle of 30° with
the horizontal. How far from the throwing point will the ball be at the height of 10 m from the ground?

[g=10ms 2 sin30°=1/2,cos60°=V3/2]
a) 5.20 m b) 433 m €) 2.60 m d) 8.66 m

A particle is projected with a speed v at 45 ° with the horizontal. The magnitude of angular momentum of the
projectile about the point of projection when the particle is at its maximum height h is
a) Zero b) mvh’ ¢) mvh d) mvh’
V2 V2 V2
A motor cyclist moving with a velocity of 72 km/hour on a flat road takes a turn on the road at a point where the

radius of curvature of the road is 20 m. The acceleration due to gravity is 10 m/sec”. In order to avoid skidding,
he must not bend with respect to the vertical plane by an angle greater than

) g=tan '6 b) g=tan "2 ‘) f=tan '25.92 Dg=tan'4

A particle A is projected from the ground with an initial velocity of 10m s~ 'at an angle of 60° with horizontal.
From what height h should an another particle B be projected horizontally with velocity 5ms™ " so that both the
particles collide in ground at point C if both are projected simultaneously? ( g=10 ms_2)

b) 30 m ) 15m d)25m

A cannon on a level plane is aimed at an angle 0 above the horizontal and a shell is fired with a muzzle velocity V,
towards a vertical cliff a distance D away. Then the height from the bottom at which the shell strikes the side
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303.

304.

305.

306.

307.

308.

3009.

310.

311.

312.

walls of the cliff is
2 2 2 2

a) Dsin@—% b)Dcose—L2 <) Dtan@—% d)DtanB—L;2

2v,sin"0 2v,cos 0 2v,cos 6 2v,sin“0
Two stones are projected with the same velocity in magnitude but making different angles with the horizontal.
Their ranges are equal. If the angel of projection of one is 71/3 and its maximum height is ¥, the maximum
height of the other will be
a)3y1 b)Zyl C)& d)&

2 3

Two stones thrown at different angles have same initial velocity and same range. If H is the maximum height

attained by one stone thrown at an angle of 30 °, then the maximum height attained by the other stone is

a) % b) g 9 2H I3 H
Two wires AC and BC are tied at C of small sphere of mass 5 kg, which revolves at a constant speed V in the
horizontal circle of radius 1.6 m. The minimum value of V is

A4
30°

B

< 1.6
) 301 ms™ b) 401 ms™ ) goms! D396 ms

If the resultant of the vectors (1 +2 j’— l}) , (1— }'+ 2]2) and C is a unit vector along the y-direction, then Cis

D _oi-k b) _ojrk ik Doivk

Which of the following statements is false for a particle moving in a circle with a constant angular speed?

a) The velocity vector is tangent to the circle

b) The acceleration vector is tangent to the circle

c) The acceleration vector point to the center of the circle

d) The velocity and acceleration vectors are perpendicular to each other

The horizontal range of a projectile 4 V3 times the maximum height achieved by it, then the angle of projection is
3 30° b) 45° ) 60° dgp°

An object is moving in a circle of radius 100 m with a constant speed of 31.4ms~'. What is its average speed for

one complete revolution?

3) Zero b) 31.4ms™" ) 3.14ms™" d) V2x31.4ms™
A particle of mass M moves with constant speed along a circular path of radius r under the action of a force F'.
Its speed is - -
a) fi b)\/ﬂ I (Fr d)\/i
m r mr

A projectile is thrown in the upward direction making an angle of 60 ° with the horizontal direction with a

velocity of 147 ms ™. Then the time after which its inclination with the horizontal is 45 °, is
a)15s b) 10.98 s €) 5495 d)2.745 s

The position of a particle moving in the Xy- plane at any time ¢ is given by x=(3t’—6t) metres, y=(t’—2t)

metres. Select the correct statement about the moving particle from the following
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314.

315.

316.

317.

318.

319.

320.

321.

a) The acceleration of the particle is zero at t =0 second
b) The velocity of the particle is zero at t =0 second

) The velocity of the particle is zero at t =1 second
d) The velocity and acceleration of the particle are never zero

A circular road of radius 1000 m has banking angle 45 °. The maximum safe speed of a car having mass 2000 kg
will be, if the coefficient of friction between tyre and road is 0.5

) 172m/s b) 104m/s ) 99m/s d) g6 m/s

A particle of mass mis moving € a horizontal of radiusr ,under a centripetal force

6

> where k is a constant .
r T

a) The potential energy of the particle is zero
b) . ...k
The potential energy of the particle is —
r
<) The total energy of the particle is— ZL
r

d) The Kinetic energy of the particle is— é

A ball is thrown up at an angle with the horizontal. Then the total change of momentum by the instant it returns to
ground is

a) Acceleration due to gravity X total time of flight
D) Weight of the ball X half the time of flight
) Weight of the ball X total time of flight

d) Weight of the ball X horizontal range

Two masses M and m are attached to a vertical axis by weightless threads of combined length [ .They are set in
rotational motion in a horizontal plane about this axis with constant angular velocity @.If the tensions in the
threads are the same during motion, the distance of M from the axis is

a) Ml b) _ml 0 M+ml d) M+ml
M+m M+m M m
The length of second’s hand in a watch is 1 cm. The change in velocity of its tip in 15 seconds is
a) Zero b) _T SR dn V2
cm/sec —cm/ sec ——cm/ sec
V2 30 3

A mass of 2 kg is whirle‘d in a horizontal circle by means of a string at an initial speed of 5 revolutions per

minute. Keeping the radius constant, the tension in the string is double. The new speed is nearly
a) 2.25 rpm b) 7 rpm c) 10 rpm d) 14 rpm

Consider a vector F=4i—3 j Another vector that is perpendicular to Fis
) 443 b) 6] ) 7j D3i-4j

What should be the coefficient of friction between the tyres and the road, when a car travelling at 60 kmh '

makes a level turn of radius 40 m?
a) 0.5 b) 0.66 c) 0.71 d) 0.80

In above question, if the centripetal force F is kept constant but the angular velocity is doubled, the new radius of
the path (original radius R) will be

a) )R b) g/ ) R/4 d 4R

Page]29



322

323

324
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326.

327.

328.

329.

330.

331.

. A heavy mass is attached to a thin wire and is whirled in a vertical circle. The wire is most likely to break
a) When the mass is at the highest point of the circle b) When the mass is the lowest point of the circle

¢) When the wire is horizontal 4 Atan angle of cos '(1/3| from the upward vertical

. 2
A string of length L is fixed at one end and the string makes . rev/s around the vertical axis through, the fixed

and as shown in the figure, then tension in the string is

Q) ML b) > M1 <) 4ML d) 1ML

. A projectile is thrown with velocity V making an angle 6 with the horizontal. It just crosses the tops of two poles,

each of height h, after 1s and 3s respectively. The time of flight of the projectile is
a)ls b)3s C)4s d)7.8s

An unbanked curve has a radius of 60 m. The maximum speed at which car can make a turn if the coefficient of
static friction is 0.75, is

a) 2.1m/s b) 14ml/s c) 21m/s d) 7mls

A particle is moving along a circular path with a uniform speed. How does its angular velocity change when it

completes half of the circular path?
a) No change b) Increases c) Decreases d) Cannot say

Roads are banked on curves so that

a) The speeding vehicles may not fall outwards

b) The frictional force between the road and vehicle may be decreased
c) The wear and tear of tyres may be avoided

d) The weight of the vehicle may be decreased

2

A bullet is to be fired with a speed of 2000m s~ to hit a target 200 m away on a level ground. If g=10ms >, the

gun should be aimed

a) Directly at the target b) 5 om below the target

%) 5cm above the target 42 em above the target

A particle is projected up an inclined plane with initial speed v=20ms" " at an angle 8 =30° with plane. The
component of its velocity perpendicular to plane when it strikes the plane is

a) 10V3ms™ b) 10ms ™"
) 53 ms"" d) Data is insufficient

A stone is projected from the ground with velocity 50 m/s at an angle of 30 °. It crosses a wall after 3 sec. How
far beyond the wall the stone will strike the ground ¢

) 90.2m b) 89 6m <) 86.6m d) 70.2m

When a body moves in a circular path, no work is done by the force since

a) force and displacement are perpendicular other b) the force is always away from the center
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333.

334.

335.

336.

337.

338.

339.

340.

341.

c) there is no displacement d) there is no net force

The angle of banking is independent of

a) speed of vehicle b) radius of curvature of road
c) height of inclination d) None of the above

A ball of mass 0.1 kg. Is whirled in a horizontal circle of radius 1 m. By means of a string at an initial speed of 10
R.P.M. Keeping the radius constant, the tension in the string is reduced to one quarter of its initial value. The

new speed is

) 51 p.m. ) jor.p.m. ) 20r.p.m. D 14r.p.m.

A gun is aimed at a target in a line of its barrel. The target is released and allowed to fall under gravity at the same
instant the gun is fired. The bullet will

a) Pass above the target b) Pass below the target

c) Hit the target d) Certainly miss the target

A batsman hits a sixer and the ball touches the ground outside the cricket ground. Which of the following graph

describes the variation of the cricket ball’s vertical velocity v with time between the time {; as it hits the bat and

time t, when it touches the groun

—_—

b)

©
N

Velocity

Velocity

51 | :

o
N/
Velocity
/{T
o
N
Velocity

A body moves with constant angular velocity on a circle. Magnitude of angular acceleration

a)

For a particle in uniform circular motion the acceleration a at a point P(R, 9) on the circle of the radius R is

o b) Constant c) Zero d) None of the above

(here 0 is measured from the X — {axis)
2 2 2

2 E g — : A
a) —vcosﬂi+v—sin9j b) —vsin9i+v—c050j
R R R
2 L2 R 2.2,
J cos0i—Y=sinf j v i+

R R R R

A body is projected at an angle 8 with respect to horizontal direction with velocity U. The maximum range of the

body is
2 . 2 .2 2
u sin20 b) p_Usin ) ) gt
g 2g g
A particle is projected with certain velocity at two different angels of projections with respect to horizontal plane

a) p= 4 R=1sin 0

so as to have same range R on a horizontal plane. If ¢, and {,are the time taken for the two paths, the which one of

the following relations is correct?

a) t1t2:£ b) tltZZR C) t1t2:£ d) tltzzﬂ
g g 29
A particle is moving on a circular path with constant speed, then its acceleration will be
a) Zero b) External radial acceleration
c) Internal radial acceleration d) Constant acceleration
From an inclined plane two particles are projected with same speed at same angle 0, one up and other down the

plane as shown in figure. Which of the following statements (S) is/are correct?
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342.

343.

344,

345.

346.

347.

348.

349.

9
0

a) The time of flight of each particle is the same.
b) The particles will collide the plane with same speed
c) Both the particles strike the plane perpendicularly

d) The particles will collide in mid air if projected simultaneously and time of flight of each particle is less than

the time of collision
Consider a disc rotating in the horizontal plane with a constant angular speed @ about its centre O. The disc has a

shaded region on one side of the diameter and an unshanded region on the other side as shown in the figure. When
the disc is in the orientation as shown, two pebbles P and Q are simultaneously projected at an angle towards R.
The velocity of projection is in the Y —Z plane and is same for both pebbles with respect to the disc. Assume that

1
(i) they land back on the disc before the disc has completed - rotation. (ii) their range is less than half the disc

8

radius, and (iii) @ remains constant throughout. Then

i;__+ TN

a) p lands in the shaded region and Q in the unshaded region
b) p lands in the unshaded region and Q in the shaded region
c) Both P and Q land in the unshaded region

4 Both P and Q land in the shaded region

An airplane, diving at an angle of 53.0 © with the vertical releases a projectile at an altitude of 730 m. The
projectile hits the ground 5.00 s after being released. What is the speed of the aircraft?

2 282ms™! b 202ms! 9 182ms™ D 102ms

In a projectile motion, velocity at maximum height is

a) U C(2359 b) L cos o u 512n9 d) None of these

A small cone filled with water is revolved in a vertical circle of radius 4 m and the water does not fall down. What

must be the maximum period of revolution?
a)4s b)2s ) ls d)6s

If 0.5i+0.8 }'+C IA< is a unit vector, then the value of C is

3 0.1 b) y0.22 /033 9 0.8
If a cyclist moving with a speed of 4.9 m/s on a level road can take a sharp circular turn of radius 4 m, then

coefficient of friction between the cycle tyres and road is
a) 0.41 b) 0.51 c) 0.61 d) 0.71

Given that A+B+C=0. Out of three vectors, two are equal in magnitude and the magnitude of third vector is V2

times that of either of the two having equal magnitude. Then the angles between vectors are given by

a) 45°,45°,90° b) 99°,135°,135° ) 30°,60°,90° ) 45°,60°,90°

A mass of 2Kkg is whirled in a horizontal circle by means of a string at an initial speed of 5

revolutions per minute .Keeping the radius constant the tension in the string is doubled. The new speed is nearly
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a) 14rpm b) 10 rpm <) 2.25rpm 4 7 rpm
350. For a given velocity, a projectile has the same range R for two angles of projection if t; and ¢, are the times of

flight in the two cases then
1

2) ¢ ¢, xR’ b)¢ ¢, %R Dty 00 d)tltﬂ%
351. A particle of mass mis executing uniform circular motion on a path of radius r. If p is the magnitude of its linear
momentum. The radial force acting on the particle is
b) rm ) mp d) p°
p r rm
352. A stone tied to a string of length L is whirled in a vertical circle, with the other end of the string at the centre. At a

a) pmr

certain instant of time, the stone is at its lowest position, and has a speed U. The magnitude of change in its
velocity as it reaches a position, where the string is horizontal is

a) Vir—2gL b) 2gL ) Vir—gL d)\/2(u2—gLi,)Z,
353. What is the angular velocity of earth?

a) ) 2m d) _2m ds!

2n -1 b) 21 -1 -1
d d 2T ads7'l 2T
86400 ¢° 3600 °0° 04 1948 6400 "

354. A body of mass m hangs at one end of a string of length I, the other end of which is fixed. It is given a horizontal

velocity so that the string would just reach where it makes an angle of 60 © with the vertical. The tension in the
string at mean position is

) 2 1mg b) mg %) 3mg D V3mg

355. When a body moves in a circular path, no work is done by the force since,
a) There is no displacement
b) There is no net force
c) Force and displacement are perpendicular to each other
d) The force is always away from the centre

356. Two bodies are projected from the same point with equal speeds in such directions that they both strike the same
point on a plane whose inclination isf3. If  be the angle of projection of the first body with the horizontal the
ratio of their times of flight is

a) __COS b) sin(x+B) ¢) __Cos« d) sin(«—pB)
sin(0<+B) R COS & Sil‘l(d—ﬁ) COS &
357. Given A=i+2 j—3k. When a vector B is added to A, We get a unit vector along X =axis. Then, B is
) 5543k b) i 2j Y i3k 45 3k

358. What is the angle between (i+2 j+2k) and i
a) 0° b) /6 C) /3 d) None of these

359. A bucket tied at the end a 1.6 m long string is whirled in a vertical circle with constant speed. What should be the
minimum speed so that the water from the bucket does not spill, when the bucket is at the highest position (Take
g=10m/sec’é
) 4 m/sec b) 6.25m/sec ) 16 m/sec d) None of the above

360. If o is angular acceleration, @ is angular velocity and a is the centripetal acceleration then, which of the following
is true?

a) =4 b) o=V Q) q=Va d) =9
v wa ) wv
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362.

363.

364.

365.

366.

367.

368.

369.

370.

371.

A particle leaves the origin with an initial velocity V= (3.00 i ) ms~ ' and a constant acceleration

a= (— 1.00i—0.50 }) ms > . When the particle reaches it maximum Xx-coordinate, what is its y-component a
velocity?
A _20ms ) _10ms Y _15ms D1oms

What vector must be added to the sum of two vectors 2 i —}' +3k and 3i—2 }'—2!2 so that the resultant is a unit
vector along Z-axis.

) s5ivk b) _i5i43] 3545k 4 3340k

A long horizontal rod has a bead, which can slide along its length and initially placed at a distance L from one end

A of the rod. The rod is set in angular acceleration «. If the coefficient of friction, between the rod and the bead is
M and gravity is neglected, then the time after which the bead starts slipping is

a) \/m b) ul Ja ) 1/ \/u_a d) Infinitesimal
A particle moves in a circular orbit under the action of a central attractive force inversely proportional to the
distance 'r". The speed of the particle is

a) Proportional to b) Independent of r ) Proportional to r d) Proportional to 1/r

A cricket ball is hit at 30 © with the horizontal with kinetric energy E,. What is the kinetic energy at the highest
point?
A E /2 b)3E,/4 ) E, /4 d) Zero

The speed of a projectile at its maximum height is half of its initial speed. The angle of projection is
a) 60° b) 150 ) 30° ) 45°

Three balls are dropped from the top of a building with equal speed at different angles. When the balls strike
ground their velocities are V;,V, and V; respectively, then

a) V,>V,>V, b) V>V, >V, c) V,=V,=V, d) V,<V,<V,

The angular amplitude of a simple pendulum is 6. The maximum tension in its string will be

D mg(1-6,) ®) mg(1+6,) ) mg(1-6;) Dimg(1+6})
The resultant of two forces, each P, acting at an angle 0 is
a) 2 Psin g b) 2 Pcos g ) Pcosf d) P2

A bomber plane moves horizontally with a speed of 500 m/s and a bomb released from it, strikes the ground in
10sec. Angle at which it strikes the ground will be (g=10m/s’)

1 b) tan™! 1
5 2

A stone of mass 2kg is tied to a string of length 0.5 m. If the breaking tension of the string is 900 N, then the

1

a) tan” <) tan (1] 4 tan~'(5)

maximum angular velocity, the stone can have in uniform circular motion is

a) 30rads’ b) 20rads”' <) 10rads ' d) 25rads”!
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372. A particle has velocity v/3r g at the highest pint in vertical circle. Find the ratio of tensions at the highest and
lowest point

a)l:6 b)1:4 c)1:3 di1:2
373.1f A-B=AB, then the angle between A and Bis
a) (o b) 450 <) 9g° ) 1800
374. A car of mass 800 kgmoves on a circular track of radius 40 m. If the coefficient of friction is 0.5, then maximum

velocity with which the car can move is
) 7m/s b) 14m/s ) 8m/s 4D 12m/s

375. Two projectiles A and B thrown with speeds in the ratio 1 V2 acquired the same heights. If A is thrown at an
angle of 45 ° with the horizontal, the angle of projection of B will be
a)Oo b)GOo C) 30° d)450

376. Toy cart tied to the end of an unstretched string of length a, when revolved moves in a horizontal circle of radius

2 a with a time period T. Now the toy cart is speeded up until it moves in a horizontal circle of radius 3 a@ with a
period T . If Hook’s law holds then

2) o [3 b) ﬁ) 5 ':(é
T—\/;T T (2 T T 5

377.1f a cycle wheel of radius 4 m completes one revolution in two seconds. Then acceleration of a point on the cycle

T D7

wheel will be

) 2 mi s b) 2% mis? Y 47’m/s® 4 g im/s*
378. Following forces start acting on a particle at rest at the origin of the co-ordinate system simultaneously

F,=5i—5]+5k,F,=2i+8+6k, F,=—6i+4j—7k,

F,=— i—3 } —2k. The particle will move

b) d)

a) in X—y plane in y—Z plane ) in X —Z plane along X-axis
379. A particle is projected from a point A with velocity u+/2 at an angle of 45 ° with horizontal as shown in figure. It

strikes the plane BC at right angles. The velocity of the particle at the time of collision is

u\ 2
/@( N\
A B

a) Y3u b) U ) 2u d)
2 2 V3 !

380. The magnitude of the centripetal force acting on a body of mass m executing uniform motion in a circle of radius

r with speed V is

b) 0) d)

a) mvr virm

381.
A particle moves along a circle of radius

2 2
mv’/r vir’m

m with constant tangential acceleration. If the velocity of the
particle is 80 m/s at the end of the second revolution after motion has begun, the tangential acceleration is

a) 40ms* b) 640 nms’ ) 160 mms ) 49 nms”’
382. A bullet is fired from a cannon with velocity 500 m/s . If the angle of projection is 15° and g=10m/s". Then

the range is
3) 55 x10°m b) 12 5%x10°m ) 50 x10°m 4 55 x10*m

383. If the length of the second’s hand in a stop-clock is 3 cm, the angular velocity and linear velocity of the tip is

3) 0.2047 rads™*,0.0314ms " b) 0.2547 rads™*,0.0314ms "
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384.

385.

386.

387.

388.

389.

390.

391.

392.

393.

) 0.1472 rads~*,0.06314 ms " 4 01047 rads™",0.00314 ms "

If a car is to travel with a speed Vv along the frictionless, banked circular track of radius I, the required angle of

banking so that the car does skid is
2
a) g=tan~" v

) 4 g<tant| L
r

2
b) f=tan '|— c) O=tan"' I
rg vg
A body moves along a circular path of radius 5 m. The coefficient of friction between the surface of path and the

2
v

body is 0.5. The angular velocity, in radians/sec, with which the body should move so that it does not leave the
pathis (g=10ms*)
a)4 b) 3 c)2 d)1

A sphere is suspended by a thread of length [. What minimum horizontal velocity has to be imparted the ball for it
to reach the height of the suspension

3 gl b 2gi ) Vgl 4 \2gi
A body of mass 5 kg is moving in a circle of radius 1 m with an angular velocity of 2 rad s~ '. The centripetal

force, is
a) 10N b) 20N c) 30N d) 40N

A body is thrown with a velocity of 9.8 m/s making an angle of 30 ° with the horizontal. It will hit the ground
after a time

) 155 b) 1 ) 35 d) s

A particle performing uniform circular motion has
a) Radial velocity and radial acceleration

b) A radial velocity and transverse acceleration

c) Transverse velocity and radial acceleration

d) Transverse velocity and transverse acceleration

Four concurrent coplanar forces in newton are acting at a point and keep it in equilibrium figure. Then values of F

and 0 are
{3 N

F

8

1N
0
2N

a) | N, 60° b) 5 N60° ) /2 N,90° d) 5 N, 90°

On an unbanked road, a cyclist negotiating a bend of radius rat velocity Vv leans inwards by an angle

2 2
-1|r -

3) tan | Y b) tan~!| L ) tan”' —g d) tan '

2gr gr % gr
If a particle of mass m is moving in a horizontal circle of radius ' with a centripetal force (— k/ rZ) ,the total
energy is
a) —k b) Kk c) =2k d) =4k

2r r r r

Four bodies P,Q, R and S are projected with equal velocities having angles of projection 15°,30°,45 ° and
60 ° with the horizontal respectively. The body having shortest range is
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394. A body of mass mKg is rotating in a vertical circle at the end of a string of length r metre. The difference in the
kinetic energy at the top and bottom of the circle is
a) mg b) 2mg
r r
395. A car of mass 1000 kg moves on a circular track of radius 20 m. If the coefficient of friction is 0.64, then the

d)

)2 mgr mgr

maximum velocity with which the car can move is
A 224m st b) 56 m s ! 412 ms . d) None of these

396. A cyclist is travelling on a circular section of highway of radius 2500 ft at the speed of 60 mile h™*. The cyclist
suddenly applies the brakes causing the bicycle to slown sown at constant rate. Knowing that after 8 s the speed
has been reduced to 45mile h™". The acceleration of the bicycle immediately after the brakes have been applied
is
D ofls DY g14f/s5 Y 3.10ft /s o751/

397. Angle between A and B is 0. What is the value of A.(BxA)?

a) A’Bcosf b) A’ B sinfcos9 <) A’ B sinf d) zero

398. For an object thrown at 45 ° to horizontal, the maximum height ( H ) and horizontal range (R ) are related as

3 R=16H D) R=8H ) R=4H I r=2H
399. A point mass m is suspended from a light thread of length [, fixed atO, is whirled in a horizontal circle at constant
speed as shown. From your point of view, stationary with respect to the mass, the forces on the mass are

b) T c T d)

T
\
F <

X & F ’\<( F
| .

w

400. The speed of revolution of a particle going around a circle is doubled and its angular speed is halved. What

happens to the centripetal acceleration?
a) Becomes four times b) Double c) Halved d) Remains unchanged

401. The magnitudes of the two vectors @ and b are @ and b respectively. The vector product of @ and b cannot be

a) equal to zero D) Jess than ab ) equal to ab d) greater than ab

402. The angle turned by a body undergoing circular motion depends on time as =0,+0, t+92t2. Then the angular

acceleration of the body is

a) g, b) g, )20, d) 20,
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403.

404.

405.

406.

407.

408.

409.

410.

411.

412.

413.

A particle of mass m is rotating in a horizontal circle of radius R and is attached to a hanging mass M as shown in
the figure. The speed of rotation required by the mass m keep M steady is

I': m
B
2) \/@ b) \/@ 9 \/E d) \/m—_R
M m MR Mg

A projectile is projected with kinetic energy K. If it has the maximum possible horizontal range, then its kinetic
energy at the highest point will be

a) 025K b)ysk ) 0.75K 410K

In hydrogen atom, the electron is moving round the nucleus with velocity 2.18 x 10°ms ™" in an orbit of radius
0.528 A. The acceleration of the electron is

) 9 x10®ms? )9 x102ms? 9 x10 2ms 2 D9 x102ms?

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

1 . U
constant and has a value5 MS . The acceleration of the projectile is

3
a) %}ms—z b) 3}'ms*2 c) %}ms_z d) 2}ms*2
In uniform circular motion, the velocity vector and acceleration vector are
a) Perpendicular to each other b) Same direction
c) Opposite direction d) Not related to each other

A body is projected at such angle that the horizontal range is three times the greatest height. The angel of
projection is

) 42°8" b) 5307 €) 3307 d) p508

A stone of mass 1 kg is tied at one end of string of length 1 m. It is whirled in a vertical circle at constant speed of

4ms~". The tension in the string is 6 N when the stone is at (g=10ms °)
a) Top of the circle b) Bottom of the circle c) Half way down d) None of these

A body is projected from the earth at angle 30 ° with the horizontal with some initial velocity. If its range is 20 m,
the maximum height reached by its is (in metre )

a)c A b) 5 o 10 d) 1032
5v3 N N 103

A small disc is on the top of a hemisphere of radius R. What is the smallest horizontal velocity V that should be
given to the disc for it to leave the hemisphere and not slide down it? [There is no friction]

a) v=y2gR b) v=VgR ) V:% d) V:\/QZR

A body is fired vertically upward. At half the maximum height, the velocity of the body is 10 m/s. The maximum

height raised by the body is

) om ) 10m ) 15m 4 20m

Two bullets are fired simultaneously, horizontally and with different speeds from the same place. Which bullet will
hit the ground first?

a) The faster bullet b) The slower bullet
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415.

416.

417.

418.

419.

420.

421.

422.

423.

424,

425,

426.

427.

c) Both will hit simultaneously d) Depends on the masses

The speed of projection of a projectile is increased by 10%, without changing the angel of projection. The

percentage increase in the range will be
a) 10% b) 20% c) 15% d) 5%

A particle is projected with velocity V2 gh ,such that it just crosses two walls of height h and separated by h Find
the angle of projection.

4 15° b) 750 ) 60° 4300

The kinetic energy Kk of a particle moving along a circle of radius R depends on the distance covered S as k=a s”

where d is a constant
2

s 1/2 2
1+—=
R

) 2as 4y, R
s

2
a)zas_ b)ZGS
R

Two particles of equal masses are revolving in circular paths of radii 'y and ', respectively with the same speed.

The ratio of their centripetal forces is

a) 2 b) T2 oI
ry rl rZ

2 2
d (2

ry
A ball rolls off the top of a stairway with horizontal velocity v,m s ' If the steps are h metre high and W metre

wide, the ball will hit the edge of nth step if
a)n:2hvo b)n:2hv3 0) _hvé d)n:2hv(2)

gw ? gw B g w’ gw ?

A grass hopper finds that he can jump a maximum horizontal distance of 1 m. With what speed can be travel along
the path if he speeds a negligible time on the ground
a) -1 b) -1 c) -1 d) -1

9.8ms 4.42ms 2.21ms 3.13ms
A particle is kept at rest at the top of a sphere of diameter 42 m. When disturbed slightly, it slides down. At what
height "h' from the bottom, the particle will leave the sphere
) 14m b) 28m ) 35m 4 7m
In a bicycle the radius of rear wheel is twice the radius of front wheel. If I'r and I'; are the radius, Vsand V, are the
speed of top most points of wheel, then
a) v,=2v, b) v,=2v, c) V=V, d) V>V,
A car is moving in a circular horizontal track of radius 10m with a constant speed of 10m/sec. A plumb bob is
suspended from the roof of the car by a light rigid rod of length 1.00 m. The angle made by the rod with track is
a) Zero b) 30° C) 45° d) 60°

The horizontal range of a projectile is 4 V3 times its maximum height. Its angle of projection will be

a) y4go b) gpo ) ggo d) 3o

An athlete completes one round of a circular track of radius 10m in 40sec. The distance covered by him in 2 min
20 sec is

) 70 m b) 140m ) 110m 4 220m

At the height 80 m, an aeroplane is moving with 150 m/s. A bomb is dropped from it so as to hit a target. At what
distance from the target should be bomb be dropped ¢Giveng=10m/ s°4

3) 605.3m b) 600m ) 80m 4) 230m

When a ceiling fan is switched off its angular velocity reduces to 50% while it makes 36 rotations. How many

more rotation will it make before coming to rest (Assume uniform angular retardation)
a) 18 b) 12 c) 36 d) 48

In resultant of which of the following sets of forces can not be zero
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429.

430.

431.

432.

433.

434.

435.

436.

a) 10,20 and 40 b) 10,10 and 20 c) 10,20 and 20 d) 10,10 and 10

A particle moves with constant angular velocity in circular path of certain radius and is acted upon by a certain
centripetal force F. If the angular velocity is doubled keeping radius the same, the new force will be

AoF b) g2 V4F I p/2
A body of mass 5 kg is whirled in a vertical circle by a string 1 m long. Calculate velocity at the top of the circle
for just looping the vertical loop
a) 3.1ms " b)7msf1 ) Ims ' 473 ms '
A projectile is thrown with a speed U at an angle 0 to the horizontal. The radius of curvature of its trajectory when
the velocity vector of the projectile makes an angle & with the horizontal is
a) u’cos’a b) 2u’cos’a 9 u’cos’6 d) u*cos’0
gcos’0 gcos’6 gcos’a gcos’a
The sum of two vectors A and B is at right angles to their difference. Then

a) A=B
b) A=2B
<) B=2A

d) :4> and _B have the same direction

The radius vector and linear momentum are respectively given by vector 2i+2 ; +IA< and 2j—2 } +IA<. Their angular
momentum is

A i-4]j b 4i-8k ) 2i—aj+2k 4 4i-g

A small block is shot into each of the four tracks as shown below. Each of the frictionless track rises to the same

height. The speed, which the block enters the tracks, is same in all cases. At the highest point of the track, normal
reaction is maximum in

(d)

A body moving along a circular path of radius R with velocity V, has centripetal acceleration a. If its velocity is

(b)

made equal to 2V, then its centripetal acceleration is

a) 44 b) 54 c)% d)%

The minimum velocity (L ms_lj with which a car driver must traverse a flat curve of radius of 150 m and

coefficient of friction 0.6 to avoid skidding is
a) 60 b) 30 c) 15 d) 25

A cart is moving horizontally along a straight line with constant speed30ms . A projectile is to be fired from the
moving cart in such a way that it will return to the cart has moved 80 m. At what speed (relative to the cart) must

the projectile be fired? (Take g=10ms?)

a) 10ms ! b) 10V8ms c) %msl d) None of the above
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438.

439.

440.

441.

442,

443.

444,

The trajectory of a particle moving in vast maidan is as shown in the figure. The coordinates of a position A are
(0,2) . The coordinates of another point at which the instantaneous velocity is same as the average velocity

between the points are
1 yim)

N

N/ N\
\_/

3 (1,4) b) (5,3) ) (3,4) 4 (4,1)

A ball thrown by a boy is caught by another after 2 sec some distance away in the same level. If the angle of

2

1

x(m)

projection is 30 °, the velocity of projection is
a) 19.6m/s b) g 8m/s <) 14.7m/s d) None of these

At the top of the trajectory of a projectile, the direction of its velocity and acceleration are
a) perpendicular to each other b) parallel to each other

<) inclined to each other at angle of 45 ° d) antiparallel to each other
A tachometer is a device to measure

a) Gravitational pull b) Speed of rotation c) Surface tension d) Tension in a spring

The path of a projectile in the absence of air drag is shown in the figure by dotted line. If the air resistance is not

ignored then which one of the path is shown in the figure is appropriate for the projectile
J“

a) B b) A c) D d)C

A small body of mass m slides down from the top of a hemisphere of radius r. The surface of block and
hemisphere are frictionless. The height at which the body lose contact with the surface of the sphere is

|r N
N

‘ ! D
a) 3. b)
2

—=—>'

2
c)lgt2 d v
2 2¢g

The maximum velocity (Z, ms 1) with which a car driver must traverse a flat curve of radius 150 m and coefficient

w N

r

of friction 0.6 to avoid skidding is
a) 60 b) 30 c) 15 d) 25

Two identical discs of same radius R are rotating about their axes in opposite directions with the same constant
angular speed @. The discs are in the same horizontal plane. At time t =0, the points P and Q are facing each
other as shown in figure. The relative speed between the two points P and Q is V', as function of times best
represented by

N

P Q
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445. A car is moving in a circular horizontal track of radius 10m with a constant speed of 10ms~ . The angle made by

the rod with track is
a) Zero b) 300 C) 450 d) 600

446.

. -1 3
An object of mass 2m is projected with a speed of 100 ms™ ' at angle 0 =sin ! = to the horizontal. At the

highest point, the object breaks into pieces of same mass M and the first one comes to rest. The distance between

the point of projection and the point of landing of the bigger piece (in metre) is (given ,g=10 msiz)
a) 3840 b) 1280 c) 1440 d) 960

447. A child travelling in a train throws a ball outside with a speed V. According to a child who is standing on the
ground, the speed of the ball is

3) Same as V b) Greater than V ) Less than V d) None of these

448. On the centre of a frictionless table a small hole is made, through which a weightless string of length 21 is
inserted. On the two ends of the string two balls of the same mass m are attached. Arrangement is made in such a
way that half of the string is on the table top and half is hanging below. The ball on the table top is made to move
in a circular path with a constant speed V. What is the centripetal acceleration of the moving ball
a) mvi b) g c) Zero d) o v

449. The time taken by the projectile to reach from A to B is t, then the distance AB is equal to

u

B
A30

a) b) = g V3 d) ut
2ut J3ut 5 ut NG

450. A 2 kg stone at the end of a string 1 m long is whirled in a vertical circle at a constant speed. The speed of the

stone is 4 m/sec. The tension in the string will be 52 N, when the stone is
a) At the top of the circle b) At the bottom of the circle

c) Halfway down d) None of the above

451. A body of mass V3 kg is suspended by a string from a rigid support. The body is pulled horizontally by a force F

until the string makes an angle of 30° with the vertical. The value o F and tension in the string are
a) 19.6 N; 19.6 N b) 9.8 N; 9.8 N c) 98N, 19.6 N d) 19.6 N, 9.8 N
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452.0ne end of a string of length [ is connected to a particle of mass m and other to a small peg on a smooth
horizontal table. If the particle moves in a circle with speed V, the net force on the particle (directed towards the
centre) is
a) 7 b) T_mTVZ 0) T+mTVZ d) zero

453. A particle moves in a plane with constant acceleration in a direction different from the initial velocity. The path of

the particle will be
a) A straight line b) An arc of a circle c) A parabola d) An ellipse

454.7f the resultant of A and B makes angle & with A and B with B then

a)O(<ﬁalways b)0(<B,if A<B C)a<B,ifA>B d)a<[3,if A=B
455. A cylindrical vessel partially filled with water is rotated about its vertical central axis. It’s surface will

a) Rise equally b) Rise from the sides c) Rise from the middle ~ d) Lowered quality

456. A projectile is thrown in the upward direction making an angle of 60 ° with the horizontal direction with velocity

0f147 ms". Then the time after which its inclination with the horizontal is 45 °, is
a)25s b) 10.98 s €) 5.49s d)2.745 s

457. A particle describes a horizontal circle in a conical funnel whose inner surface is smooth with speed of 0.5m/s.
What is the height of the plane of circle from vertex of the funnel

a) 0.25¢cm b) 5 em 4em d) 2 5em

458. At the point of a projectile motion, acceleration and velocity are perpendicular to each other?
a) At the point of projection
b) At the point of drop
c) At the top most point
d) Anywhere in between the point of projection and two most point

459. A fighter plane is moving in a vertical circle of radius 'r'. Its minimum velocity at the highest point of the circle
will be
A 3gr b Jagr I Vgr D gri2

460. A projectile is projected with a speed U making an angle 2 8 with the horizontal. What is the speed when its

direction of motion makes an angle 8 with the horizontal
) (4cos26)/2 b) ycoso ) u(2cosO—sech) 9 y(cosh—sech)
461. For motion in a plane with constant acceleration d, initial velocity V, and final velocity V after time t, we have

A7 (V—at|=v,.(v,+at) b) 5 v,=ar®

) .V, =V.V,t ) y,.v,=a.v,t

462. The average acceleration vector for a particle having a uniform circular motion is

a) A constant vector of magnitude v*/r

b) A vector of magnitude v*/r directed normal to the plane of the given uniform circular motion

c) Equal to the instantaneous acceleration vector at the start of the motion

d) A null vector
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463. Two inclined planes are located as shown in figure. A particle is projected from the foot of one frictionless plane
along its line with a velocity just sufficient to carry it to top after which the particle slides down the other
frictionless inclined plane. The total time it will take to reach the point C is

45° 45°

a) o b)3s Vo2 dys

464. When a body is thrown with a velocity U making an angle 0 with the horizontal plane, the maximum distance

covered by it in horizontal direction is
a) U’sinf b) u’sin20 ¢) u’sin26 d) u’cos 20

g 29
465. An aeroplane is flying with a uniform speed of 100m/s along a circular path of radius 100 m. the angular speed

of the aeroplane will be
3) 1 rad/sec b) 5 rad/sec ) 3rad/sec d) 4 rad/sec

466. An arrow is shot into air. Its range is 200 m and its time of flight is 5. If g=10m/ s>, then the horizontal
component of velocity of the arrow is
) 12.5ml/s b) 25m/s ) 31.25m/s 4 40m/s

467. Given 0 is the angle between A and B. Then {, A x BV ¢ is equal to
) Sin 0 b) Cos 6 ) Tan 0 9 cot 6
468. A body moving with constant speed in a circular path has
a) angular momentum b) constant acceleration c) constant velocity d) no work done

469. The resultant of a system of forces shown in figure is a force of 10 N parallel to given forces through R, where
PR equals
P R

Lo

a) 2/5RQ b) 3/5RQ ) 2/3)RQ 49 12)RQ

470. A body of mass 5kg is moving in a circle of radius 1 m with an angular velocity of 2 radian/sec. The centripetal

force is
10N D)oo N 30N 40N
471. Two particles A and B are projected with same speed so that ratio of their maximum heights reached is 3:1. If the

speed of A is doubled without altering other parameters, the ratio of horizontal ranges attained by A and B is
a) 1:1 b) 2:1 c) 4:1 d)3:2

472. A monkey can jump a maximum horizontal distance of 20 m. Then the velocity of the monkey is
a) 10ms ™' b) 14ms™" ) 20ms”" d) 24ms”"

473. A body can throw a stone up to a maximum height of 10 m. The maximum horizontal distance that the boy can
throw the same stone up to will be

) 2042m b) 10m ) 1042m d)oom
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474. A frictionless track ABCDE ends in a circular loop of radius R, figure. A body slides down the track from point
A which is at a height h =5cm. Maximum value of R for the body to successfully complete the loop is

A
D
h 2R |cC
Lo\
B
a) 5cm b) 15/4 cm c) 10/3 cm d)2 cm

475. Given 13-(3:0, then ‘1_5 X(_j‘ is
a) |13H5‘ b) Zero Al d) \/P—Q

476. An object is being weighed on a spring balance moving around a curve of radius 100 m at a speed 7ms . The
object has a weight of 60 kg-wt. The reading registered on the spring balance would be

a) 60.075 kg-wt b) 60.125 kg-wt c) 60.175 kg-wt d) 60.225 kg-wt
477. o . » 14 . :
Two projectiles A and B are thrown with velocities v and B respectively. They have the same range. If B is
thrown at an angle of 15° to the horizontal, a must have been thrown at an angle
a) sin ! — b) gin 1| L ) 2sin! [+ ALl
16 4 4 2 8

478. An electric fan has blades of length 30 cm as measured from the axis of rotation. If the fan is rotating at
1200 r. p. m.The acceleration of a point on the tip of the blade is about

a) 1600 m/sec’ b) 4740m/ sec’ ‘) 2370 m/sec’ d) 5055m/sec’

479. A piece of wire is bent in the shape of a parabola y=k x> {-axis vertical) with a bead of mass m on it. The bead
can side on the wire without friction. It stays at the lowest point of the parabola when the wire is at rest. The wire
is now accelerated parallel to the X-axis with a constant acceleration d. The distance of the new equilibrium

position of the bead, where the bead can stay at rest with respect to the wire, from the y-axis is
Ncos8 |

a) q/gk b) a/2 gk ) 24/ gk 4 q/4 gk
480. If the angle of projection of a projectile is 30 °, then how many times the horizontal range is larger than the
maximum height?

a)2 b) 3 c)3\/z d)4\/§

481. A scooter is going round a circular road of radius 100 m at a speed of 10 m/s. The angular speed of the scooter
will be
3) 0,01 rad/s D) 0.1 rad/s ) 1radls 9 10rad/s

482. An aeroplane is flying horizontally with a velocity of 600 km/h and at a height of 1960 m. When it is vertically
above a point A 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

483. The vector which can give unit vector along X-axis with A=2i—4 j+7 kB=7i+2 - 5k and
_C>:—42'+7}'+31A< is

) 445 +5k b)

_5i-57+5k ) _4i-5j-5k D4i5ie5k
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484. A wheel completes 2000 revolutions to cover the 9.5 km. distance. Then the diameter of the wheel is

a) 15m b)1.5em ) 7.5cm D 75m
485. Given that A and B are greater than 1. The magnitude of (:4 x B ) can not be

a) equal to AB b) less than AB ) more than AB d) equal to A/ B
486. Given R=A +B and R=A=B. The angle between A AB is

a) 60° b) 9g° ) 120° 4 180°
487. A body of mass 1 kg tied to one end of string is revolved in a horizontal circle of radius 0.1 m with a speed of

3revolution/ sec, assuming the effect of gravity is negligible, then linear velocity, acceleration and tension in the
string will be

3) 1 88m/s,35.5m/s% 355N b) > 88m/s,45.5m/s*,45.5 N

) 3.88m/s.55.5m/s%,55.5 N d) None of these

488. 2

A body of mass m is moving in a circle of radius ' with a constant speed V. The force on the body is and is

directed towards the centre. What is the work done by this force in moving the body over half the circumference
of the circle
2 2
a) mv’ y b) Zero ) mv d) mr
r 5 5
r r mv
489. A particle describes a horizontal circle in a conical funnel whose inner surface is smooth with speed of 0.5 ms

-1

What is the height of the plane of circle from vertex of the funnel?
a) 0.25 cm b) 2 cm c) 4 cm d) 2.5 cm

490. A projectile is given an initial velocity of i+2 } The cartesian equation of its path is ( g=10 msi2)

3 B) y=ox—5x’ 9 y=2x-15x’ D y=2x-25%

491. A stone of mass m is tied to a string and is moved in a vertical circle of radius r making n revolutions per

y=x—5x2

minute . The total tension in the string when the stone is at its lowest point is
) mg b)m(g+7mr2)

d)m{g+(n2n2r)/900}

492. The kinetic energy K of a particle moving along a circle or radius R depends on the distance covered S as

) m(g+mmr)

K=as". The force acting on the particle is
A 2asR b)2as{1+s2/R2]

1/2

92as Y2qs /R
493. Two vectors A and B are inclined at an angle 0. Now if the vectors are interchanged then the resultant turns

through an angle 3. Which of the following relation is true

a),..a_|A—B 0 b),. . a_[A—B 6
tan 5= a7 B)tan2 tan R tan2
) tan & = A-B cotQ d) an & = A-B COtQ

2 A+B 2 B 2 A+B 2

494. The resultant of two vectors of magnitudes 2 A and v/2 Aacting at an angle 0 is /10 A. The correct value of 6 is

a) 300 b) 450 ) 60° ) ggo
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495. A string of length L is fixed at one end and carries a mass M at the other end. The string makes 2/ 7T revolutions
per second around the vertical axis through the fixed end as shown in figure , then tension in the string is

) ML b) oML ) 4 ML 4 16 ML

496. A projectile fired with initial velocity U at some angle 0 has a range R. If the initial velocity be doubled at the
same angle off projection, then the range will be
2R b Rr/2 9 R d4R

497. A helicopter is flying horizontally at an altitude of 2 km with a speed of 100 m s LA packet is dropped from it.
The horizontal distance between the point where the packet is dropped and the point where it hits the ground is
(g=10ms~?)
a) 2 km b) 0.2 km c) 20 km d) 4 km

498. From an inclined plane two particles are projected with same speed at same angle 8, one up and other down the
plane as shown in figure, which of the following statements is/are correct?

6

0
0

a) The time of flight of each particle is the same

b) The particles will collide the plane with same speed
c) Both the particles strike the plane perpendicularly

d) The particles will collide in mid air if projected simultaneously and time of flight of each particle is less than of
collision
499. A fighter plane enters inside the enemy territory, at time t =0 with velocity v,=250m s ' and moves horizontally

with constant acceleration g=20ms > (see figure). An enemy tank at the border, spot the plane and fire shots at

an angle 8 =60 ° with the horizontal and with velocity u=600ms . At what altitude H of the plane it can be hit
by the shot?

T 600 ms}

H

L 0 =60°

3) 1500/3m b) 125m ) 1400m d) 2473 m

500. The vectors d and b are such that |6+E| = |{j —I;‘ . What is the angle between d and b?
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501. A boy playing on the roof of a 10 m high building throws a ball with a speed of 10ms ™" at an angle of 30 ° with
the horizontal. How far from the throwing point will the ball be at the height of 10 m from the ground?
612
a) 520 m b) 4.33 m c) 2.60 m d) 8.66 m

502. What i the value of linear velocity, if &=3i—4 j+k and F =5i —6 j+6 k

) gi+2i-3k b) _1gi-13j+2k ) 4i-13;+6k Dgi_nir2k

503. A vector A when added to the vector B =3 2’+43’ yields a resultant vector that is in the positive y direction and
has a magnitude equal to that of B. Find the magnitude of A

V10 k) 10 )3 V15
504. Neglecting the air resistance, the time of flight of a projectile is determined by
a) Uvertical b) Uhorizontal
d 172
C) U= U\z/ertical+ Uiorizontal ) u=u U\Z/ertical + Uiorizontal

505. A particle is moving on a circular path of radius I with uniform velocity v. The change in velocity when the
particle moves from PtoQis( £ POQ=40°)

v

2) 2y c0s40° b) 5y sin40° ) 2ysin20° d) 2y cos20°

506. A bullet is fired with a velocity U making an angle of 60 © with the horizontal plane. The horizontal component of
the velocity of the bullet when it reaches the maximum height is

o b) g ) u s

507. A body of mass 0.4 kg is whirled in a vertical circle making 2 rev/sec. If the radius of the circle is 2m, then
tension in the string when the body is at the top of the circle, is

3) 41.56 N b) 89.86 N ) 109.86 N 4 115.86 N
508. In a two dimensional motion of a particle, the particle moves from point A, position vector r1. 1If the magnitudes

of these vectors are respectively, I''=3 and I',= 4 and the angles they make with the X-axis are 91:75 ®and 15°,
respectively, then find the magnitude of the displacement vector

"7
— \<§>

a) 15 b) /13 c) 17 D15

509. A ball rolls of the top of a stair way with a horizontal velocity ums~". If the steps are h metre and b metre wide,
the ball hits the edge of nth step, the time taken by the ball is
a) hu b) 2hu ¢) 2hu’ d) hu’
gb gb gb 2gb
510. A coin placed on a rotating turn table just slips if it is placed at a distance of 8 cm from the centre. If angular
velocity of the turn table is doubled, it will just slip at a distance of
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a) lcm b) 2 cm c) 4 cm d) 8 cm

511. Which of the following is the graph between the height (h) of a projectile and time (t ), when it is projected from

the ground
A A A
a) h b) h c) h d) bh
>
o t > o )t ° t o t)

512. A ball is projected horizontally with a velocity of 5m/s from the top of a building 19.6 m high. How long will the
ball take to hit the ground

) 25 b) 25 ) 35 d) 35
513. A projectile A is thrown at an angle of 30 ° to the horizontal from point P. At the same time, another projectile

B is thrown with velocity v* upwards from the point Q vertically below the highest point. For B to collide with

V)
A, — should be

Vi

Highest
Point /

a) 1 b) 2 ol d) 4
2
514. A pallet of mass 1 g is moving with an angular velocity of 1 rads " along a circle of radius 1 m the centrifugal
force is
a) 0.1 dyne b) 12 dyne c) 10 dyne d) 100 dyne

515. A stone is tied to one end of a string 50 cm long is whirled in a horizontal circle with a constant speed. If the stone
makes 10 revolutions in 20 S, what is the magnitude of acceleration of the stone

a) 493 cm/ s° b) 720cm/s’ ) 860cm/s” d) 990cm/s’

516. An object moves at a constant speed along a circular path in a horizontal XY plane, with the centre at the origin.

When the object is at X=—2m, its velocity is — (4 m/ S) j What is the object’s acceleration when it is y=2m
a) —(8m/s?)] b)—(8m/52)f ) —(4m/s’)j d)(4m/sz)i'
517. A ball is projected from the ground at a speed of 10 ms™ ' making an angle of 30 ° with the horizontal. Another

ball is simultaneously released from a point on the vertical line along the maximum height of the projectile. The

initial height of the second ball is (g=10ms ")

a) 6.25m b)2.5m c) 3.75m d)5m
518. A particle is moving in a circle with uniform speedV. In moving from a point to another diametrically opposite
point
a) the momentum changes by mv b) the momentum changes by 2mv
) the kinetic energy changes by (1/2) m v’ d) the kinetic energy changes by m v’

519. 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 ie a= « x° the distance at which the particle stops is

a)\/m by [3¥ 5 c)\/2vé @ [3v

2 x 2 3 2

520. For a projectile, the ratio of maximum height reached to the square of flight time is ( g=10 msz)

3

a) 5.4 b) 5.9 5.1 d)10:1

Page| 49



521. A weightless thread can support tension upto 30 N. A stone of mass 0.5Kg is tied to it and is revolved in a
circular path of radius 2m in a vertical plane. If g=10m/ s°, then the maximum angular velocity of the stone will
be

3) 5rad/s b) /30 radls ) /60 rad/s 4 10rad/s

522. A mass is supported on a frictionless horizontal surface. It is attached to a string and rotates about a fixed centre
at an angular velocity @y If the length of the string and angular velocity both are doubled, the tension in the string
which was initially T is now
a) T, b)T./2 4T, dgr,

523. A small object placed on a rotating horizontal turn table just slips when it is placed at a distance of 4 cm from the

axis of rotation, if the angular velocity of the turn table is doubled the object slips when its distance from the axis

of rotation is
a) 1cm b) 2 cm c) 4 cm d) 8 cm

524. A ball is projected with kinetic energy K at an angle of 45 ° to the horizontal. At the highest point during its
flight, its kinetic energy will be

a) K b) K/\/E C) K/2 d) Zero

525. Two forces, each of magnitude F, have a resultant of the same magnitude F. The angle between the two forces is

a) 45 b) 120° ) 150° 4 180°
526. For a body moving in a circular path, a condition for no skidding if [ is the coefficient of friction, is
d)y mv’

r T:Mmg

527.1f the radius of curvature of the path of two particles of same masses are in the ratio 1:2, then in order to have

2 2

constant centripetal force, their velocity, should be in the ratio of
2 1:4 b4 21 D1:42

528. A car runs at a constant speed on a circular track of radius 100 m, taking 62.8 s for every circular lap. The average
velocity and average speed for each circular lap is

a) 0,0 £) 0,10 ms ! Y 10ms™,10ms™" D 10ms~",0

529. A particle of mass M is moving in a horizontal circle of radius R with uniform speed V. When it moves from one

point to a diametrically opposite point, its

a) Kinetic energy changes by MV */4 b) Momentum does not change

) Momentum changes by 2 MV 9 Kinetic energy changes by M V°
530. A ball is projected up an incline of 30 ® with a velocity of 30 ms ™" at an angle of 30 ° with reference to the

inclined plane from the bottom of the inclined plane. If g=10 ms >, then the range on the inclined plane is
a)12m b) 60 m c) 120 m d) 600 m

531. A particle is moving with a constant speed V in a circle. What is the magnitude of average after half rotation?

) 2y b)Y Vv d_v_
T 2 2n
532. A particle is moving in a circle of radius R in such a way that at any instant the normal and tangential components
of its acceleration are equal. If its speed at t =0iSV,, the time taken to complete the first revolution is
a) R b) E(l_e—m) 0 Be—Zn d) 2nR
Vo Vo Vo Vo
533. A particle is projected from the ground with an initial speed of V at an angle 8 with horizontal. The average

velocity of the particle between its point of projection and highest point of trajectory is

a) %\/1+2c0526 b) %\/1+cos26 <) %\/1+3c0526 d) vcos 6
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534. Which of the following is the altitude-time graph for a projectile thrown horizontally from the top of the tower

A

a) n b) .1 A h d) n

A

> > > >
o t 0 t o] t o t

535. A plumb line is suspended from a ceiling of a car moving with horizontal acceleration ofa. What will be the angle
of inclination with vertical?

Q) tqn ! L b) tan !4 A cas !4 D eas |4
g a g a
536. Centripetal acceleration is
a) A constant vector b) A constant scalar
c) A magnitude changing vector d) Not a constant vector
537. _A:3f—}'+7IA< and B=5 2’—}'+9l§ the direction cosine m of the vector A+ B is
a) Zero b) 3 09 d)s

V31 V107

538. A particle is projected with velocity 2 v/ g h so that it just clears two walls of equal height h, which are at a
distance of 2 h from each other. What is the time interval of passing between the two walls?

a) 2h b)\/& 9 Jﬁ d)z\ﬁ
g A g . g
539. For what value of @, A=2j+q j+k will be perpendicular to B=4i—2 j—k

a) 4 b) zero c3 d) 1

540. If the body is moving in a circle of radius r with a constant speed V, its angular velocity is

) 2y b) yr ) vir Drry
541. A body is moving in a circular path with acceleration a. If its velocity gets doubled, find the ratio of acceleration
after and before the change

a) 1.4 W%Q .1 dg.q

542. A man throws a ball vertically upwards 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=10 ms_z)
a)u=10msfl;T=2s b)u=10msfl;T=4s C)u:20msfl;T:2s d)u:20msfl;T:4s
543. A stone tied to one end of rope and rotated in a circular motion. If the string suddenly breaks, then the stone

travels
a) in perpendicular direction

b) in direction of centrifugal force
c) towards centripetal force
d) in tangential direction

544. Neglecting the air resistance, the time of flight of a projectile is determined by

a)U b)U

vertical horizontal

C) U= U\Z/ertical+ Uiorizontal d) U= ( U2

vertical

1/2

+U2

horizontal
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545. A particle is projected at an angle of 60 ° above the horizontal with a speed of 10m s~ '. After some time the
direction of its velocity makes an angle of 30 © above the horizontal. The speed of the particle at this instant is

a) ims_l b)S\/gms_1 ‘) 5ms " d)ﬁms_l

V3 V3

546. A ball of mass 0.25Kkg attached to the end of string of length 1.96 mmoving in a horizontal circle. The string will
break if the tension is more than 25 N .What is the maximum speed with which the ball can be moved

) 14m/s b) 31m/s ) 3.92m/s A 5m/s

547. What will be the maximum speed of a car on a road-turn of radius 30m if the coefficient of friction between the
tyres and the road is 0.4?

a) 10.84ms™" b) 9.84ms™' ) 8.84ms™" d) 6.84ms "'

548. Two particles of equal mass are connected to a rope AB of negligible mass such that one is at end A and other
dividing the length of rope in the ratio 1:2 from B. The rope is rotated about end B in a horizontal plane. Ratio of
tensions in the smaller part to the other is (ignore effect of gravity)

) 4:3 b)1:4 ) 1:2 dq:3
549. A stone of mass 1 kg tied to the end of a string of length 1 m, is whirled in a horizontal circle with a uniform

angular velocity 2 rads~'. The tension of the string is (in newton)

a) 5 b)% A 4 d)%

550. A boy throws a cricket ball from the boundary to the wicket-keeper. If the frictional force due to air cannot be
ignored, the forces acting on the ball at the position X are respected by

a) ( b)t 9/ d)l_'

551. A stone tied with string, is rotated in a vertical circle. The minimum speed with which the string has to be rotated
a) Is independent of the mass of the stone b) Is independent of the length of the string
c) Decreases with increasing mass of the stone d) Decreases with increasing length of the string
552. A body executing uniform circular motion has at any instant its velocity vector and acceleration vector
a) along the same direction b) in opposite direction
) normal to each other d) not related to each other

553. A body is tided with a string and is given a circular motion with velocity V in radius r'. The magnitude of the

acceleration
2 2
a) b b) U L du
r r r r 2

554. Two paper screens A and B are separated by a distance of 200 m. A bullet pierces A and then B. The hole in B is
40 cm below the hole in A. If the bullet is travelling horizontally at the time of hitting A, then the velocity of the
bullet at A is

a) 200ms " b) 400ms " <) 600ms " d) 700ms "

555. A 100 kg car is moving with a maximum velocity of 9m/s across a circular track of radius 30 m. The maximum
force of friction between the road and the car is

a) 1000 N b) 706 N ) 270N d) 200 N

556. The second’s hand of a watch has length 6 cm . Speed of end point and magnitude of difference of velocities at
two perpendicular positions will be
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557.

558.

559.

560.

561.

562.

563.

564.

a) 6.28and Omm/s b) 8 88and 4.44mm/s  ©) 8.88and 628 mm/s 9 6.28 and 8.88 mm/s

A force of (7 i+6 I;) N makes a body move on a rough plane with a velocity of (3 } +4 IA<)m s~ ' Calculate the

power in watt
a) 24 b) 34 c) 21 d) 45

A body is moving with a certain velocity in a circular path. Now, the body reverses its direction, then
a) the magnitude of centripetal force remains same

b) the direction of centripetal force remains same

c) the direction of centripetal acceleration remains same

d) the of centripetal force does not change

A tube of length L is filled completely with an incompressible liquid of mass M and closed at both the ends. The
tube is then rotated in a horizontal plane about one of its ends with a uniform angular velocity w. The force
exerted by the liquid at the other end is
a) MLo’ b) 2 ¢) ML&’ d) ML’e’
— ML w —_— —
2 4 2
A 500 kg car takes a round of radius 50 m with a velocity of 36 kmh™'. The centripetal force is

a) 250N b) 750 N c) 1000 N d) 1200 N

A man, using a 70 kg garden roller on a level surface exerts a force of 200 N at 45° to the ground. What is the

vertical force of the roller on the ground, if he pushed the roller? (g=10 ms ?)
a) 70N b) 200 N c) 560 N d) 840N

A particle is projected with speed V at an angle 0 above the horizontal from a height H above the

0<9<£
2

ground. If v=4{ speed with which particle hits the ground and ¢ = {time taken by particle to reach ground, then

a . .
) As 0 increases, v decreases and tincreases
b . ) .
) As 0 increases, V increases and tincreases
C . . )
) As 0 increases, V remains same and tincreases

d . .
) As 0 increases, vV remains same and tdecreases

Figure shows four paths for a kicked football. Ignoring the effects of air on the flight, rank the paths according to
initial horizontal velocity component, highest first

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

A small block is shot into each of the four tracks as shown below. Each of the tracks rises to the same height. The
speed with which the block enters the track is the same in all cases. At the highest point of the track, the normal
reaction is maximum in

a) D:é:b) I:j: CJJ:I&)OUAI@
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565. A sphere is suspended by a thread of length [. The minimum horizontal velocity which has to be imparted to the
sphere for it to reach the height of suspension is

3 2JgR b) 21 9 2gl 4 g1

566. The torque of a force F=—3i+ }'+5]A< acting at a point is T . If the position vector of the point is 7 i +}'+IA<, then
Tis
D 7i-8j+9k b) 14i-j+3k 9 2i-3j+8k 4 14i-38+16k

567. The coordinates of a moving particle at any time 't " are given by x=q ¢° and y=p t°. The speed of the particle
at time 't'is given by
D o+ D) 3efar ) 36 D i or

568. A car when passes through a convex bridge exerts a force on it which is equal to

MV’ b) M v d) None of these
r

569. The acceleration of a vehicle travelling with speed of 400 ms™ " as it goes round a curve of radius 160 m, is

) Mg+ ) Mg

a) 1kms b) 100ms 2 <) 10ms > d) 1ms >

570. A cyclist turns around a curve at 15 miles/hour. If the turns at double the speed, the tendency to overturn is
a) Doubled b) Quadrupled c) Halved d) Unchanged

571. A force is inclined at 60 ° to the horizontal. If its rectangular component in the horizontal direction is 50 N, then

magnitude of the force in the vertical direction is
a)25N b) 75N c) 87N d) 100N

572. A body of mass m is moving with a uniform speed Vv along a circle of radius I, what is the average acceleration in
going from A to B?

B
dh

a) 2/ b) 22 VA r ) V2 d) None of these

573. Two particles A and B are projected with same speed so that the ratio of their maximum heights reached is 3: 1.

A

If the speed of A is doubled without altering other parameters, the ratio of the horizontal ranges attained by A and
Bis
11 b)2:1 ) 4:1 432

574. What should be the angular velocity of earth so that a body on its equator is weightless?

a) 1 -1 b) 1 -1 o_1 -1 a1 -1
8000 rad s 3 rad s 300 rads 30 rads

575. An object is tied to a string and rotated in a vertical circle of radius r'. Constant speed is maintained along the
trajectory. If T o/ T in=2, then v?/r gis
a) 1 b) 2 c)3 d) 4

576. A chain of 125 links is 1.25 m long and has mass of 2 kg with the ends fastened together. It is set for rotating at

50 rev s~ ', centripetal force on each links is
a)3.14 N b) 0.314 N c) 314N d) None of these

577. At the height 80 m, an aeroplane is moving with 150ms . A bomb is dropped from it, so as to hit a target. At

what distance from the target should bomb be dropped? ( g=10 ms_z)
a) 605.3 m b) 600m c) 80 m d) 230m
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578.

579.

580.

581.

582.

583.

584.

585.

586.

Given A=4i+6 j and B=2i+3 j. Which of the following is correct?

A AxB=0 P)A-B=24
Al_1 .
) %ZE d) A and B are anti-parallel

If A=2i+3 }'+6 IA< and B=3i—6 }'+ 2 IA<, then vector perpendicular to both Aand B has magnitude K times that
(6i+2 j—3k). That k is equal to
a) 1 b) 4 c)7 d)9

A bob of mass M is suspended by a massless string of length L. The horizontal velocity V' at position A is just
sufficient to make it reach the point B. The angle 6 at which the speed of the bob is half of that at A, satisfies

a) g1 b) T gt Q)L g3 d) 37 g
=% 4505 > <0<7 4 0=

A body is projected with initial velocity of (8 i+6 }) ms . The horizontal range is
a)9.6m b) 14 m c) 50 m d) None of these

A particle of mass m attracted with a string of length [ is just revolving on the vertical circle without slacking of

the string. If V4, Vp and Vp, are speed at position A, B and D then

4
D
B
a) Vg>Vp>V, b) Tension in string at D=3 mg
c) vy = \/3—91 d) All of the above

An aeroplane flying horizontally with a speed of 360 km h_ ' releases a bomb at a height of 490 m from the

ground. When will the bomb strike the ground?
a)8s b)6s c)7s d)10s

An aeroplane flying at a velocity of 900 km h™ " loops the loop. If the maximum force pressing the pilot against the

seat is five times its weight, the loop radius should be
a) 1594 m b) 1402 m c) 1315 m d) 1167 m

In figure, a particle is placed at the highest point A of a smooth sphere of radius r. It is given slight push, and it

leaves the sphere at B, at a depth hvertically below A such that h is equal to
A

B

a) L byl ol, al,
6 4 3 2
A string breaks if its tension exceeds 10 newtons. A stone of mass 250 gm tied to this string of length 10cm is

rotated in a horizontal circle. The maximum angular velocity of rotation can be

a) 20 rad/s D) 40rad/s ) 100rad/s 4) 200rad/s
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587.

588.

589.

590.

591.

592.

593.

594.

595.

596.

597.

598.

599.

A cannon of a level plane is aimed at an angle 6 above the horizontal and a shell is fired muzzle velocity V,

towards a cliff D distance away. The height at which the canon strikes the cliff is given by

2 2
a) Dsinf—+ 29_D2 b)DCOSG—lzg_iDZ
v,sin” 0 v,sin“0

2 2
c) DtanB—lg—D2 d) DtanB—lg.—D2
v,cos 0 v,sin“0

A body of mass 1 kg is moving in a vertical circular path of radius 1 m. The difference between the kinetic
energies at its highest and lowest point is

a)201J b) 10J c)4\/gJ d)lo\/gJ

The Xx—Y plane is the boundary between two transparent media. A medium I has a refractive index [;= V2 and

medium II has a refractive index [, = V3. A ray of light in medium I, given by vector, A=+3i — ks incident on

the plane of separation. The unit vector in the direction of the refracted ray in medium II is
1,0 ~ 1 0 A 1 .~ 1 ,. =
) L (j+k b) L (i 9 L (i )Lk
L(i+k) i+ (ki) L(i-k)

What is the angle between P and 6 The resultant of (1_5 +é) and (ﬁ— (_j)?

a) Zero b) tan"!(P/Q)

9 tan"'(Q/P) D tan ! (P—Q)/(P+Q)

Given, P=A +B and P=A+B. The angle between Aand Bis

a) no b) T c) I d
)o ) )z )
A cyclist moves in such a way that he track 60 © turn after 100 m. What is the displacement when to takes seventh
turn?
a) 100 m b) 200 m ) 1003 m 4 100y/3m

A roller coaster is designed such that riders experience “weightlessness” as they go round the top of a hill whose
radius of curvature is 20 m. The speed of the car at the top of the hill is between

) 16 m/sand17 m/s b) 13m/sand14m/s ) 14m/ sand15m/s 4 15m/sand16m/s

A particle of mass m is circulating on a circle of radius r having angular momentum L, then the centripetal force
will be

A L2/ mr B) 12 mr Y D2

The ratio of the angular speed of minutes hand and hour hand of a watch is
a)6:1 b)12:1 cl:6 d)1:12

The string of pendulum of length [ is displaced through 90 ° from the vertical and released. Then the minimum
strength of the string in order to withstand the tension, as the pendulum passes through the mean position is

) ;g b) 3mg ) 5mg 4) 6mg

A coin is placed on a gramophone record rotating at a speed of 45 rpm. It flies away when the rotational speed is
50 rpm. If two such coins are placed over the other on the same record, both of them will fly away when rotational

speed is
a) 100 rpm b) 25 rpm c) 12.5 rpm d) 50 rpm

A mass of 100 g is tied to one end of string 2 m long. The body is revolving in a horizontal circle making a
maximum of 200 revolutions/min. The other end of the string is fixed at the centre of the circle of revolution. The

maximum tension that the string can bear is approximately
a) g 76 N b) 8.94 N c) 89.42N d) 87.64 N

A cyclist goes round a circular path of circumference 34.3m in V22 sec. the angle made by him, with the
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vertical, will be
) 45° b) 40° ) 42° ) 48°

600. A boy throws a ball upwards with velocity u=15ms _'. The wind imparts a horizontal acceleration of 3ms ™ 'to
the left. The angel 8 at which the ball must be thrown so that the ball returns to the boy’s hand is
(useg=10ms™?)
) tan"'(0.4) tan"'(0.2) ) tan"'(0.3) tan"*(0.15)

601. The velocity of projection of an oblique projectile is (6 i+8 }] ms~". The horizontal range of the projectile is

b) d)

a)4.9m b) 9.6 m c) 19.6 m d) 14 m

602. If a body Aof mass M is thrown with velocity V at an angle of 30 ° to the horizontal and another body B of the
same mass is thrown with the same speed at an angle of 60 ° to the horizontal. The ratio of horizontal range of A
to B will be
a) 1.3 b)1:q ) 1.y3 431

603. Two projectiles thrown from the same point at angles 60 ® and 30 ° with the horizontal attain the same height. The
ratio of their initial velocities is
a) 1 b) 2 — 1

3
604. A car is moving on a circular road of diameter 50 m with a speed of 5ms ™. It is suddenly accelerated at rate 1

m s~ 2 If the mass is 500 kg, find the net force acting on the car
a) 5N b) 1000 N ) 500y2N 9 500/42 N

605. A bob of mass M is suspended by a massless string of length L. The horizontal velocity V at position A is just
sufficient to make it reach the point B. The angle 6 at which the speed of the bob is half of that at A, satisfies
B

a) g==t b) L g ) L2t 2= <f<n
4 4 2 2 4 4

606. A stone is thrown with a velocity v making an angle 0 with the horizontal. At some instant, its velocity V' is

3n d) 3n

perpendicular to the initial velocity v. Then V is

b) d)

a) ysing vcos 0 ) ytan veotd
607. A cycle wheel of radius 0.4 m completes one revolution in one second then the acceleration of a point on the

cycle wheel will be

3) 0.8m/s” b) 0.4m/s’ ) 1.67°m/s’ D 0.47°m/s>
608. It _Al and :42 are two non-collinear unit vectors and if ‘Kl+A>2| = §, then the value of (_Al—;iz)'(Z A 1 +K2) is

609. A body of mass m is projected with a speed U making an angle & with the horizontal. The change in momentum

suffered by the body along he y-axis between the starting point and the highest point of its path will be

b)

2) mu cosa mu sin o ) 3musina d) my

610. For a particle in uniform circular motion, thee acceleration d at a point P(R,8) on the circle of radius R is (Here

0 is measured from the x-axis)

2 2
—i+—j b)—vc059i+v—sin9j
R R R
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611.

612.

613.

614.

615.

616.

617.

618.

6109.

620.

621.

2 2 2

sinBi’+V§cos€}' d) _Ig cos@i’—%sin@j’

A particle moves in a circular path with decreasing speed. Choose the correct statement.

2
c) -V

a) Angular momentum remains constant
b) Acceleration (a) is towards the center
c) Particle moves in a spiral path with decreasing radius
d) The direction of angular momentum remains constant

The string of a pendulum of length [ is displaced through 90 ° from the vertical and released. Then the minimum
strength of the string in order to withstand the tension as the pendulum passes through the mean position is

A mg D egmg Y 3mg Dsmg

The maximum speed of a car on a road-turn of radius 30 m, if the coefficient of friction between the tyres and the
road is 0.4, will be

a) 10.84 m/sec b) 9,84 m/sec <) 8.84 m/ sec 4) 6.84m/ sec

A particle moves in the X — Y plane with velocity V,=8t—2 and v y:2. If it passes through the pointy X =14 and
y=4 att=2s, find the equation (X — Y relation) of the path
a) b)

c) X=3y’+5 d) Can not be found from above data

x=_y2—y+2 x=2_y2+2y—3

A particle of mass m is tied to one end of a string of length [ and rotated through the other end along a horizontal
circular path with speedVv. The work done in half horizontal circle is
a) Zero 2 2
by (mv, g [mv’| mv’
l l
A body is projected with a speed um/s at an angle 3 with the horizontal. The kinetic energy at the highest point

b
myv_ I d) I

.3 — .
is Zt h of the initial energy. The values of S is

a) 300 b) 450 ) go° d) 1900

A car takes a turn around a circular curve. If it turns at double the speed, the tendency to overturn is

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

Galileo writes that for angles of projection of a projectile at angles (45+9) and (45— 0, the horizontal ranges
described by the projectile are in the ratio of (if <45¢

a) .1 b) 1.7 1.1 d)j.3

A particle revolves around a circular path. The acceleration of the particle is
a) Along the circumference of the circle b) Along the tangent
c) Along the radius d) Zero

A fan is making 600 revolutions per minute. If after some time it makes 1200 revolutions per minute, then
increase in its angular velocity is

a) 107 rad /sec b) 20 rrad/sec ) 40 trad/sec 4) 60 7 rad/sec

A stone of mass 16 kg is attached to a string 144 m long and is whirled in a horizontal circle. The maximum
tension the string can withstand is 16 Newton. The maximum velocity of revolution that can be given to the stone
without breaking it, will be

a) 20ms ! b) 16ms " <) 14ms " d) 12ms !
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622. A wheel completes 2000 revolutions to cover the 9.5 km distance, then the diameter of the wheel is
a)15m b) 1.5 cm c) 7.5cm d)7.5m

623. Two tall buildings are 40 m apart. With what speed must a ball be thrown horizontally from a window 145 m
above the ground in one building, so that it will enter a window 22.5 m from the ground in the other?
a) 5ms " b)8ms_1 ‘) 10ms™" d) 16ms"

624. Two stones are projected with same velocity Vv at an angle 6 and (90 °— 9). If H and H, are greatest heights in
the two paths, what is the relation between R, H and H,?
a)R:4\/HH1 b)qu/HH1 c) R=4HH, d) None of these

625. The angular speed of a fly wheel making 120 revolutions/minute is

) 2rrad/s b) 4 2rad/s ) rradls D arrad/s

626. The horizontal range is four times the maximum height attained by a projectile. The angle of projection is

3 90° b 60° ) 45° 4300
627. A vector l_f1 is along the positive Y -axis. If its vector product with another vector 1?1 is zero, then 1_52 could be

2 4 bk Vi-k D 4

628. For a projectile the ratio of maximum height reached to the square of time of flight is ( g=10 msfl)
a)s5:1 b)5:2 c)5:4 di1:1

629. The sum of the magnitudes of two forces acting at a point is 16 N. the resultant of these forces is perpendicular to

the smaller force has a magnitude of 8 N. If the smaller force is magnitude X, then the value of X is
a)2N b) 4 N C)6N d)7N

630. For an object thrown at 45 ° to horizontal, the maximum height (H ) and horizontal range (R) are related as

3 R=16H b)R=8H ) R=4H I R=2H
631. A gramophone disc is set revolving in a horizontal plane and reaches a steady state of motion of two revolutions

per second. It is found that a small coin placed on the disc will remain there if its centre is not more than 5 cm

from the axis of rotation; the coefficient of friction between the coin and the disc is
a) 0.2 b) 0.4 c) 0.6 d) 0.8

632. A hollow sphere has radius 6.4 m. Minimum velocity required by a motor cyclist at bottom to complete the circle
will be

a) 17.7mls b)10.2m/s ) 12.4mls 4 16.0m/s
633.If ,_4:2 ;'+3 .;'+4i< and B= 4£'+3}'+2 IA<, then angle between A and Bis

b) d)

3) sin~'(25/29) sin~'(29/25) ) cos'(25/29) cos~'(29/25)

634. A curved road of diameter 1.8 km is banked so that no friction is required at a speed of 30 ms~'. What is the
banking angle?
a) go b) 14 <) 260 4 ¢.6°

635. An aeroplane moving horizontally with a speed of 720 km/h drops a food pocket, while flying at a height of
396.9 m. The time taken by a food pocket to reach the ground and its horizontal range is (Take g=9.8 m/ sec’ )
3) 35ec 2000 m b) 55ec 500m ) 8 sec;, 1500 m 4 9 sec;, 1800m

636. If retardation produced by air resistance of projectile is one-tenth of acceleration due to gravity, the time to reach

maximum height
a) Decreases by 11 percent b) Increases by 11 percent
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637.

638.

639.

640.

641.

642.

643.

644.

645.

646.

647.

648.

c) Decreases by 9 percent d) Increases by 9 percent

A body crosses the topmost point of a vertical circle with critical speed. Its centripetal acceleration, when the
string is horizontal will be

In the above question, the percentage increase in the time of flight of the projectile will be
a) 5% b) 10% c) 15% d) 20%

An aeroplane moving horizontally at a speed of 200m s~ ' and at a height of 8 x 10°m is to drop a bomb on a

target. At what horizontal distance from the target should the bomb be released? (Take g=10 ms °)
a) 9124 m b) 8714 m c) 8000 m d) 7234 m

Trajectories of two projectiles are shown in figure. Let T';and T, be the time periods and U; and U,their speeds of

projection. Then
Y

, >x
A T,>T, b T =T, ) u,>u, 4y, <u,

A particle of mass 100 g tied to a string is rotated along circle of radius 0.5 m. The breaking tension of string is 10
N. The maximum speed with which particle can rotated without breaking the string is

a) 10ms > b) 98 ms * ) 77 ms* d) 7.07 ms*

When the road is dry and coefficient of friction is {, the maximum speed of a car in a circular path is 10 ms™ . If
the road becomes wet and i = /2, what is the maximum speed permitted?

) 55! b) 10ms ! Y 10v2ms ™! D s5yoms !

A vector A points vertically upwards and B points upwards North. The vector product AxBis
a) Zero b) along East
c) along West d) vertically downwards

A very broad elevator is going up vertically with a constant acceleration of 2 m s~ 2. At the instant when its velocity
is 4 ms~ " a ball is projected from the floor of the list with a speed of 4 ms™ " relative to the floor at an elevation of

30 °. The time taken by the ball to return the floor is (g=10ms °)
a)1/2s b) 1/3 s c) 1/4s d)1s

An aeroplane is flying horizontally with a velocity of 600 km/h at a height of 1960 m.
When it is vertically at a point A on the ground, a bomb is released from it. The bomb strikes the ground at point
B. The distance AB is

a) 1200m b) 9.33km <) 3.33km d) 33 km

A particle P is moving in a circle of radius I with a uniform speed v. C is the centre of the circle and AB is the
diameter. The angular velocity of P about A and C is in ratio

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

A bridge is in the form of a semi-circle of radius 40 m. The greatest speed with which a motor cycle can cross the
bridge without leaving the ground at the highest point is ( g=10 msz)

(frictional force is negligibly small)

) 40ms" ®) 20ms™ ) 30ms! 4 15ms

In an atom for the electron to revolve around the nucleus, the necessary centripetal force is obtained from the
following force exerted by the nucleus on the electron
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649.

650.

651.

652.

653.

654.

655.

656.

657.

658.

659.

a) Nuclear force b) Gravitational force c) Magnetic force d) Electrostatics force

If KE of the particle of mass m performing UCM in a circle of radius I is E. Find the acceleration of the particale

a) 2E b) [2E
mr mr
A particle moves with constant speed V along a circular path of radius I and completes the circle in time T'. The

2
) 2 Emr d) %

acceleration of the particle is
) 2y/T b) 27 /T S 2mrT Domv?ir
A bomb is dropped on an enemy post by an aeroplane flying horizontally with a velocity of 60 kmh ' and at a

height of 490 m. At the time of dropping the bomb, how far the aeroplane should be from the enemy post so that

the bomb may directly hit the target?

a) 400 m b) 500 m ) 1700 m
3 3 3

A projectile of mass m is thrown with a velocity v making an angle of 45 ° with the horizontal. The change in

d) 498 m

momentum from departure to arrival along vertical direction, is

a) ) my b) 5 my ) my d) ?

A car is moving rectilinearly on a horizontal path with acceleration d,. A person sitting inside the car observes that
an insect S is crawling up the screen with an acceleration a. If 8 is the inclination of the screen with the horizontal
the acceleration of the insect

a) Parallel to screen is d+d,cos0 b) Along the horizontal is @, —a COS 0

) Perpendicular to screen is d,Sin 6 d) Perpendicular to screen is d,tan6

A projectile can have the same range R for two angles of projection. If T and T',be the times of flights in the two

cases, then the product of the two times of flights is directly proportional to

a) L b) 1 9 R d)
R’ R

Three particles A, Band Care projected from the same point with the same initial speeds making angles30 ©, 45 °©

RZ

and 60 ° respectively with the horizontally. Which of the following statements is correct?
a) A,Band Chave unequal ranges

b) Range of A and C are less than that of B
c) Range of A and C are equal and greater than that of B
d) A,B and C have equal ranges

A projectile moves from the ground such that its horizontal displacement is x = Kt and vertical displacement is
y=Kt (1—at ), where K and o are constants and t is time. Find out total time of flight (T) and maximum height

attained (Ymax) its

a) T:(X’Ymaxzz£ b)T:l’Ymax:& C) T:lJYmax:6£ d)T:l’Ymax:Al£
a a a (04 a a a

A man standing on the roof of a house of height h throws one particle vertically downwards and another particle
horizontally with the same velocity u. The ratio of their velocities when they reach the earth’s surface will be

D \2gh+u:u b)1:) 91:1 D [2gh+u’:\2gh

The force required to keep a body in uniform circular motion is
a) Centripetal force b) Centrifugal force ) Resistance d) None of the above

A projectile is fired with a velocity V at right angle to the slope which is inclined at an angle 8 with the horizontal.
What is the time of flight?
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660.

661.

662.

663.

664.

665.

666.

667.

668.

669.

2 2 2 2
a) 2V tan 0 b) VE tan0 <) 2?‘/ secO d) 2?‘) tan OsecH

One o the rectangular components of a velocity of 60 kmh " is 30 km h_'. The other rectangular component is

2 30 kmh* 2) 30 V3kmh ! 9 30 V2kmh ™ d) Zero

A ball of mass 0.1kg is suspended by a string. It is displaced through an angle of 60 ° and left. When the ball
passes through the mean position, the tension in the string is

a) 196N b) 196N JggN d) Zero
The vectors 2;'+33'—21A<, 5;'+a_;'+lA< and —;'+2_}'+31A< are coplanar when d is

The centripetal acceleration of a body moving in a circle of radius 100 m with a time period of 2 s will be

%) 98 5 ms b} 198.5ms %) 49.29ms 2 D 985.9ms 2

An electric fan has blades of length 30 cm measured from the axis of rotation. If the fan is rotating at 120 rpm,
the acceleration of a point on the tip of the blade is

3) 1600 ms 2 b) 474 ms? ) 237 ms 4 50.55 ms 2

A bucket full of water is revolved in vertical circle of radius 2m. What should be the maximum time-period of
revolution so that the water doesn’t fall of the bucket

a) 1 sec b) 2 sec ) 3sec 4 4 sec

A point P moves in counter-clockwise direction on a circular path as shown in the figure. The movement of P is
such that it sweeps out length s=¢*+5, where S is in metre and ¢ is in second. The radius of the path is 20 m. The

acceleration of P when ¢=2s is nearly
A

Y

a) 13ms > b) 12ms > ) 7.2ms ° d) 14ms >

A boy is hanging from a horizontal branch of a tree. The tension in the arms will be maximum when the angle
between the arms is
a) oo b) 60 <) gge ) 1200

An aeroplane is flying at a constant horizontal velocity of 600 km/hr at an elevation of 6 km towards a point
directly above the target on the earth’s surface. At an appropriate time, the pilot releases a ball so that it strikes the

target at the earth. The ball will appear to be falling
a) On a parabolic path as seen by pilot in the plane

b) Vertically along a straight path as seen by an observer on the ground near the target
c) On a parabolic path as seen by an observer on the ground near the target
d) On a zig-zag path as seen by pilot in the plane

A coin, placed on a rotating turn-table slips, when it is placed at a distance of 9 cm from the centre. If the angular
velocity of the turn-table is tripled, it will just slip, if its distance from the centre is

a) 27 ¢em b) gcm A 3em 4 1em
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670. A ball is projected with kinetic energy E at an angle of 45 © to the horizontal. At the highest point during its flight,
its kinetic energy will be
a) Zero b) E ) E d g
2 V2
671. A boy on a cycle pedals around a circle of 20 metresradius at a speed of 20 metres/sec. The combined mass of
the boy and the cycle is 90 kg .The angle that the cycle makes with the vertical so that it may not fall is

(g=9.8m/sec’)
a) 60.25° b) 63.90° <) 26.12° d) 309.00°

672. 10
A stone of mass 1kg tied to a light inextensible string of length L=-—-m is whirling in a circular path of radius

3
L in a vertical plane. If the ratio of the maximum tension in the string to the minimum tension in the string is 4

and if g is taken to be 10 m/sec”, the speed of the stone at the highest point of the circle is
a) 20 m/sec b) 103 m/ sec ) 52m/sec 4 10m/sec

673. A stone is tied at one end of a Sm long string and whirled in a vertical circle. The minimum speed required to just
cross the topmost position is

a) Sms ! b)7ms—1 c) ST ms ! d) 75 ms !
674.1f P=4i—2j+6k and Q=i—2 j—3k, then the angle which P+Q makes with X-axis is

1 1 1 1

a) cos” b) cos™ ) cos™ d) cos™

V50 V50 V50 V50

675. A particle is moving in a circle of radius R with constant speedV. If radius is doubled, then its centripetal force to

3 4 5 &)

keep the same speed gets
a) twice as great as before b) half

c) one-fourth d) remains constant

676. The maximum height attained by a projectile is increased by 10% by increasing its speed of projection, without

changing the angle of projection. The percentage increase in the horizontal range will be
a) 5% b) 10% c) 15% d) 20%

677. A proton of mass 1.6 x 1077 kg goes round in a circular orbit of radius 0.10m under a centripetal force of

4 x10 2 N. then the frequency of revolution of the proton is about

a) 0.08 x 10°%cycles per sec b) 4 x 10° cycles per sec

) 8 x 10°cycles per sec d) 12 x 10° cycles per sec
678. Two bodies are thrown up at angles of 45 ° and 60 °, respectively with the horizontal. If both bodies attain same
vertical height , then the ratio of velocities with which these are thrown is
a), |2 b) 2 9,3 d) V3
3 V3 2 2

679. 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=a x°, the distance at which the particle stops is
a)\/% b) [3Val; c)\/zvé a[3Vi

2a 2a 3a 2a

680. A proton of velocity (3 i+2 }')x 10°ms " enters a magnetic field (2 i+3 IA<)T If the specific charge is 9.6 x 10'C

1
3

k gfl. The acceleration of the proton in ms™? is
3 (6i—9 j+4 k)x 9.6 x 10" P) (6i+9j+4k)x 9.6 x 10"

Y (6i—9 j—4k)x 9.6 x 10" D (6i+9j—4k)x 9.6 x10"
681. A project is projected with a velocity of 20 m/s making an angle of 45 ° with horizontal. The equation for the
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trajectory is h=Ax— B x° where h is height, X is horizontal distance, A and B are constants. The ratio A: B is
(g=10ms?)
15 b)s5:1 ) 1:40 4 40:1

682. A man 80 kg is supported by two cables as shown in the figure. Then the ratio of tensions T'; and T, is

a) Ll b) 1.3 931 D13

683. A particle is projected up from a point at an angle with the horizontal. At any time t if p= {linear momentum,
y={vertical displacement, X =(horizontal displacement, then the kinetic energy (K) of the particle plotted
agaji(nst these parameters can be

a) b) i c) ‘\ / d) ../

684. A wheel of radius 1m rolls forward half a revolution on a horizontal ground. The magnitude to the displacement
of the point of the wheel initially in contact with the ground is

)2 b) 20 ) nra D

685. A weightless thread can bear tension upto 3.7 kg wt. A stone of mass 500 gms is tied to it and revolved in a

2

circular path of radius 4 m in a vertical plane. If g=10ms™ ", then the maximum angular velocity of the stone

will be
3) 4 radians/sec b) 16 radians/ sec <) /21 radians/ sec d) 2 radians/sec
686. p ) ) , _ )
Two forces, each equal to 5 act at right angles. Their effect may be neutralized by a third force acting along
their bisector in the opposite direction with a magnitude of
a) p b) P o P d) 5p

2 V2
687. A roller coaster is designed such that riders experience ‘weightlessness’ as they go round the top of a hill whose
radius of curvature is 20 m. The speed of the car at the top the hill is between

a) 14ms 'A15ms b) 15ms 'Al6ms ' ) 16ms 'Al7ms ' d) 13ms 'Aldms '
688. What is the numerical value of the vector 3 j+4 j+ 5k?
2 32 b)5\2 9 72 Doy2

689. A stone is tied to one end of a string and rotated in a horizontal circle with a uniform angular velocity. Let T be
the tension in the string. If the length of the string is halved and its angular velocity is doubled, tension in the
string will be
a) T/4 b)r/2 ot 4y

690. A tube of length L is filled completely with an incompressible liquid of mass M and closed at both the ends. The
tube is then rotated in a horizontal plane about one of its ends with a uniform angular velocity w. The force
exerted by the liquid at the other end is
a) ML’ b) 2 ) MLo’ d ML’

—_— ML w —_— —
2 4 2
691. A particle of mass = 5 is moving with a uniform speed v=3+/2 in the XOY plane along the line Y= X +4. The

magnitude of the angular momentum of the particle about the origin is
a) 60 units b) 40 /2 units ) 7.5 units d) zero
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692. A particle crossing the origin of co-ordinates at time t =0, moves in the Xy-plane with a constant acceleration d in
the y-direction. If its equation of motion is y=b x* (bisa constant), its velocity component in the X-direction is
a) \/ 2b b) [a 9 [a a) [b
a 2b b a
693. The area o the parallelogram represented by the vectors. A=4i+3j and B=2i+4 j is

a) 14 units b) 7.5 units ) 10 units d) 5 units

694. Two bodies are projected with the same velocity. If one is projected at an angle of 30 ° and the other at an angle
of 60 ° to the horizontal, the ratio of the maximum heights reached is

) 3:1 b)1:3 ) 1:2 431
695. Tom and Dick are running forward with the same speed. They are throwing a rubber ball to each other at a

constant speed V as seen by the thrower. According to Sam who is standing on the ground the speed of the ball is

a) Same as v b) Greater than v c) Less than v d) None of these

696. A ball of mass m is thrown vertically upwards. Another ball of mass 2m is thrown at an angle 6 with the vertical.
Both of them stay in air for same period of time. The heights attained by the two balls are in the ratio of
a) 9.1 b)1:cos 1:1 9 cosh:1

697. An arrow is projected into air. Tts time of flight is 8 s and range 200 m. What is the maximum height reached by

it? (Take g=10ms"°)
a) 31.25m b) 24.5 m c) 18.25m d) 46.75 m

698. A bullet fired at an angle of 30 ° with the horizontal hits the ground 3 km away. By adjusting its angle of
projection, one can hope to hit a target 5 km away. Assume the muzzle speed to be same and the air resistance is

negligible
a) possible to hit a target 5 km away b) not possible to hit a target 5 km away
c) prediction is not possible d) None of the above

699. The angular speed of seconds needle in a mechanical watch is

a) %rad/s b) 5 rad/s ) rradls d)6—7?rad/s

700. Two racing cars of masses M;and M,are moving in circles of radii I';and I', respectively. Their speeds are such
that each makes a complete circle in the same duration of time t.The ratio of the angular speed of the first to the
second car is

Q) m,:m, b)p :r, 1.1 D m,rim,r,
701. The equation of motion of a projectile are given by x=36t metre and 2 y=96¢ —9.8t° metre. The angle of
3
4

702. A ball is projected upwards from the top of a tower with a velocity of 50 m s~ ' making an angle of 60 ° with the

projection is
1 4

b) sin ! d) sin” !

a) sin~

3 ) gin~!| 4
5

vertical. If the height of the tower is 70 m, then the ball will reach the ground in (Take g=10 ms %)
a)2s b)3s c)5s d)7s

703. A particle A is projected from the ground with an initial velocity of 10ms ™" at an angle 60 ° with horizontal.
From what height should an another particle B be projected horizontally with velocity 5ms™ ' so that both the

particles collide in ground at point C if both are projected simultaneously g=10 ms ?
a) 10 m b) 15m c) 20 m d) 30 m

704. A railway carriage has its centre of gravity at a height of 1 m above the rails, which are 1.5 m apart. The
maximum safe speed at which it could travel round an unbanked curve of radius 100 m is
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705.

706.

707.

708.

709.

710.

711.

712.

713.

714.

715.

716.

717.

a) 12ms ! b) 18ms " ) 2ms ! d) 27ms !

The maximum horizontal range of a projectile is 400 m. The maximum value of the height attained by it will be

) 100m b) 200m ) 400m d) 800 m

The earth moves round the sun in a near circular orbit of radius 1.5 x 10" m. Its centripetal acceleration is

) 1 5x10 *m/s> D) 3%1072m/s ) 6x10"*m/s? 4 12 x102 m/s?

A particle is moving in a horizontal circle with constant speed. It has constant
a) Velocity b) Acceleration c) Kinetic energy d) Displacement

Projection of P on Qis

0.0 b) 5.5 P xQ V=0

A projectile is fired at an angle of 45 © with the horizontal. Elevation angle of the projectile at its highest point as
seen from the point of projection, is:

?) b) 450 ) 60° d) tanlé

A particle covers 50 m distance when projected with an initial speed. On the same surface it will cover a distance,

a) tan '

when projected with double the initial speed
) 100m b) 150m ) 200m 4) 250m

A heavy small sized sphere is suspended by a string of length [. The sphere is rotated uniformly in a horizontal

circle with the string making an angle 6 with the vertical. The time period of this conical pendulum is

[tanf 7 l [cosO
b)27rx/lsm6/g C)ZH\/— d)27'[\/—

g g g
Three identical particles are joined together by a thread as shown in figure. All the three particles are moving in a

a) 2m

horizontal plane. If the velocity of the outermost particle is V, then the ratio of tensions in the three sections of
the string is

o A B c
e—1 He—o/ He— 3|
a) 3.5.7 b)3.4.5 ) 7:11:6 d)3.5:6

If A=B , then which of the following is not correct

a) A=R b)A-B=4AB ) |A|=|B| I AB||BA

A body is thrown horizontally from the top of a tower of height 5m. It touches the ground at a distance of 10m
from the foot of the tower. The initial velocity of the body is (g =10 ms_z)

a) 2.5ms™" b) 5ms ) 10ms ' d) 20ms ™"

A particle of mass mis projected with a velocity v making an angle of 30 ° with the horizontal. The magnitude of
angular momentum of the projectile about the point of projection when the particle is at its maximum height h is

2 3 3
a) V3 mv* b) Zero o mv’ d) V3 mv*
2 g V2g 16 g
2 2

Lo . . . . % . Y
For a projectile thrown into space with a speed Vv, the horizontal range is . The vertical range is 8q" The
g

angle which the projectile makes with the horizontal initially is
3 15° b)30° ) 45° dg0°
A car is travelling at a velocity of 10km h™ ' on a straight road. The driver of the car throws a parcel with a

velocity of 10 V2kmh™! when the car is passing by a man standing on the side of the road. If the parcel is to reach
the man, the direction of throw makes the following angle with direction of the car
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a) 135° b) 45° C) tan_l(\/z) 60 © d) tan

1
V2
718. Velocity vector and acceleration vector in a uniform circular motion are related as

a) Both in the same direction b) Perpendicular to each other

c) Both in opposite direction d) No related to each other

719. A small mass m is attached to a massless string whose other end is fixed at P as shown in the figure. The mass is
undergoing circular motion in the X — y plane with centre at O and constant angular speed . If the angular

momentum of the system, calculated about Oand P are denoted by I::O and L p respectively, then

a) L, and L, do not vary with time b) L, varies with time while L, remains constant

‘) L, remains constant while L, varies with time d) L, and Lj; both vary with time

720. A mass m is attached to the end of a rod of length I. The mass goes along a vertical circular path with the other
end hinged at its centre. What should be the minimum velocity of the mass at the bottom of the circle so that the
mass completes the circle?

2 591 b) y2g1 9 Vgl 4 Vagl
721. The adjacent sides of a parallelogram are represented by co-initial vectors 2i +3}' and i +4 j The area of the
parallelogram is

a) 5 units along Z-axis b) 5 units in X — Y plane

) 3 units in X — Z plane d) 3 units in Y —Z plane

722. A 0.098 kg block slides down a frictionless track as shown. The vertical component of the velocity of block at A

P le—x—»
D Vg ®)2\g 931g D4y

723. The height y and the distance X along the horizontal plane of a projectile on a certain planet (with no surrounding

atmosphere) are given by y=8t—5 t> metre and X=6t metre, where ¢ is in second. The velocity with which the
projectile is projected, is
a) 14ms™' b) 10ms ™" ‘) 8ms™" d) 6ms”'

724. A particle moves in circle of radius 25 cm at the rate of two revolutions per second. The acceleration of particle is

a) 2n°ms”’ b) 4m°ms”? ) 8m°ms ° d) n°ms >

725. A bucket tied at the end of 11.6 m long string is whirled in a vertical circle with a constant speed. The minimum
speed at which water from the bucket does not spill when it is a the highest position is
a) Ams ! b) 6.25ms <) 2ms * d) 16 ms "

726. The centripetal acceleration of a particle of mass M moving with a velocity v in a circular orbit of radius " is
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a) vir along the radius, towards the center

b) v2/ r along the radius, away from the center

‘) mv?/r along the redius, away from the center

d) mv?lr along the radius, towards the center

727. A particle moves in a circle with a uniform speed. When it goes from a point A to a diametrically opposite point

B, the momentum of the particle changes by p,— pg=2kgm S_1< ]) and the centripetal fore acting on it changes

by F A F 3—98 N(l) where i and } are unit vectors along X and Y axes respectively. The angular velocity of the

particle is
a) Dependent of its mass

c)g

b4 rads™' 1 rads” 4 16 prad s~

728. A bomber plane moves horizontally with a speed of 500ms " and a bomb released from it, strikes the ground in

10s. Angel at which it strikes the ground will be (g=10ms"")
a) (gt b) tgnl L ¢) . -1 d),. -1
- tan (1) tan” ' (5)

729. Average torque on a projectile of mass m, initial speed U and angles of projection 8, between initial and final

position P and Q as shown in figure about the point of projection is
Y

u

P Q

a) mUZSiDG b)mUZCOSQ C) %mUZSiDZG d)%mUZCOS29
730. A body ‘A’ moves with constant velocity on a straight line path tangential to the earth’s surface. Another body ‘B’
is thrown vertically upwards, it goes to a height and falls back on earth. A third body ‘C’ is projected to an angle

and follows a parabolic path as shown in figure

The bodies whose angular momentum relative to the center of the earth is conserved are
a) B only b) B and C c) A, B,C d) None of the above

731 A particle is moving with velocity y=k ( y 1+ X }) , where Kis a constant. The general equation for its path is

a) b)

2 2
y=Xx"+constant y“=Xx+constant

<) xy=constant d) y*=x" constant

732. The maximum and minimum tension in the string whirling in a circle of radius 2.5 m with constant velocity are in
the ratio 5 : 3 then its velocity is
a) Vo8ms™ b)7ms_1 ‘) V490ms™! d) Va9ms™’

733. A particle originally at a rest at the highest point of a smooth circle in a vertical plane, is gently pushed and starts
sliding along the circle. It will leave the circle at a vertical distance h below the highest point such that
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a) p=2R b)h% I h=R d)h%

734. A particle moves in a circle of radius 25 cm at two revolutions per second. The acceleration of the particle in
m/s’is
a) - b) 8 1 ) A d) 212

735. A cyclist goes round a circular path of circumference 34.3 m in V22s, the angle made by him with the vertical
will be

3 45° b) 40° ) 42° ) 48°
736. A bomb is dropped from an aeroplane flying horizontally with a velocity 469 ms™ " at an altitude of 980 m. The
bomb will hit the ground after a time

a) 75 b) J2s <) 5+/25s d) 104/2s

737. The horizontal range of a projectile is 4 V3 times its maximum height. Its angle of projection will be

3) 45° b 6o ) 9p° d)30°

738. Which one is Angular resolution fundamental quantity
a) Length b) Time c) Radian d) Angle

739. A ball thrown by one player reaches the other in 2 s. The maximum height attained by the ball above the point of
projection will be (g=10ms °)
a)25m b)5m c)7.5m d) 10 m

740. The acceleration of a train travelling with speed of 400m/s as it goes round a curve of radius 160 m, is

a) 1km/s’ b) 100m/s’ <) 10m/s’ d) 1m/s’

741. A ball of mass 0.25 kg attached to the end of a string of length 1.96 m is moving in a horizontal circle. The string
will break if the tension is more than 25N. What is the maximum speed with which the ball can be moved?

a) 14ms " b)3ms_1 <) 3.92ms ! Gl)Sms_1

742. An electric fan has blades of length 30 cm as measured from the axis of rotation. If the fan is rotating at 1200
rpm, the acceleration of a point on the tip of the blade is about

2) 1600 ms 2 b) 4740 ms ) 9370 ms 2 9 5055 ms

743. Two particles 1 and 2 are projected with same speed Vv as shown in figure. Particle 2 is on the ground and particle
1 is at a height h from the ground and at a horizontal distance S from particle 2. If a graph is plotted between v
and S for the condition of collision of the two then (V on Y-axis and S on X-axis)

10—V

h v
L <« o

e s —d
a) It will be a parabola passing through the origin

b) It will be straight line passing through the origin and having a slope of \/ 8g_h

) It will be a straight line passing through the origin and having a slope of \/ 4!;}1
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d) It will be a straight line not passing through the origin
744.1f a body is projected with an angle 0 to the horizontal then
a) its velocity is always perpendicular to its acceleration
b) its velocity becomes zero as its maximum height
c) its velocity makes zero angle with the horizontal at its maximum height
d) the body just before hitting the ground, the direction of velocity coincides with the acceleration

745. A bullet is to be fired with a speed of 20ms " to hit a target 200m away on a level ground. If g=10 ms’ , the gun

should be aimed
a) directly at the target b) 5 cm below the target

c) 5 cm above the target d) 2 cm above the target

746. The magnitude of resultant of three vectors of magnitude 1, 2 and 3 whose directions are those of the sides of an
equilateral triangle taken in order is

a) zero b) 2 \/E unit c) 4 \/5 unit d) \/5 unit
747. A boy whirl is a stone in a horizontal circle of radius 1.5 m and at height 2.0 m above level ground. The string

breaks and the stone flies off tangentially and strikes the ground after traveling a horizontal distance of 10 m.
What is the magnitude of the centripetal acceleration of the stone while in circular motion?

2 163ms b) 64 ms 2 9 1563 ms D125 s
748.If the range of a gun which fires a shell with muzzle speed V is R, then the angle of elevation of the gun is

2

1 b) cos™

) cos™ d) %Sin_l

v R 91V 9R
Rg V? 2| Rg V?
749. The condition of apparent weightlessness can be created momentarily when a plane flies over the top of a vertical

circle. At a speed of 900 km h™ ', the radius of the vertical circle that the pilot must use is
a) 10.6 km b) 8.5 kg ) 6.4 km d) 4.0 km

750. A stone is projected from the ground with velocity 50 m s~ ' and angle of 30 °. It crosses a wall after 3 s. How far

beyond the wall the stone will strike the ground?
a) 80.5 m b) 85.6 m c) 86.6 m d)75.2m

751. The momentum of a particle is P=2cost i +2 sint } What is the angle between the force F acting on the particle
and the momentum P
a) gs° b) gg° ) 150° ) 180°

752. A body of mass m is projected at an angle of 45 © with the horizontal. If air resistance is negligible, then total
change in momentum when it strikes the ground is
a) 2 my b) 5 my ) my D v 12

753. The distance I from the origin of a particle moving in X — y plane varies with time as =2t and the angle made

by the radius vector with positive X-axis is 8 =4t. Here, t is in second, I' in metre and 0 in radian. The speed of
the particle at t=1s is

a) 10ms " b)

16 ms ' <) 10ms ™" d) 12ms™!

754. A ball is projected upwards from the top of tower with a velocity 50m s~ " making an angle 30 ° with the
horizontal. The height of tower is 70 m. After how many seconds from the instant of throwing will the ball reach
the ground

a) 95 b) 5 )7s d)gs

755. A piece of marble is projected from earth’s surface with velocity of 50ms ™. 2 s later, it just clears a wall 5 m
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high. What is the angle of projection?
a) 45° b) 30° C) 60° d) None of these

756. The kinetic energy of a projectile at the highest point is half of the initial kinetic energy. What is the angle of
projection with the horizontal?
3 30° b) 45° ) 60° dgpe

757. The horizontal and vertical displacement X and y of a projectile at a given time ¢ are given by X =6t metre and

y=8t—5 ¢* metre. The range of the projectile in metre is
a) 9.6 b) 10.6 c) 19.2 d) 38.4

758. A ball is projected with velocity V/, at an angle of elevation 30 © . Mark the correct statement
a) Kinetic energy will be zero at the highest point of the trajectory
b) Vertical component of momentum will be conserved
c) Horizontal component of momentum will be conserved
d) Gravitational potential energy will be minimum at the highest point of the trajectory

759. An aeroplane moving horizontally at a speed of 200m/s and at a height of 8.0 x 10%>m is to drop a bomb on a
target. At what horizontal distance from the target should the bomb be released
a) 7.234km b) 8.081 km ) 8.714 km 4) 9,124 km

760. A body is projected vertically upwards at time t =0 and it is seen at a height H at instants ¢ and t, seconds
during its flight. The maximum height attained is ¢ is acceleration due to gravity(

a) g(tz_tl)z b) g(t1+t2)2 c) g(t1+t2)2 d) g(t2—t1)2

8 4 8 4

761. ST
It was calculated that a shell when fired from a gun with a certain velocity and at an angle of elevation - rad

36

should strike a given target. In actual practice, it was found that a hill just prevented the trajectory. At what angle

of elevation should the gun be to hit the target?

a) 21 b) 1n 0 7n a) 131
36 rad 36 rad 36 rad 36 rad

762. Work done when a force, 15:( 2'+2}'+31A<)N acting on a particle takes it from the point 7';= (1+}+IA<)m to the
point FZZ(%+}'+ZIA<)
a) —3] b) 1 c) zero d)27J

763. A body of mass 2 kg attached to a string is whirled in a vertical circle of radius 5 m. The minimum speed of the
body at lowest point so that the cord does not slacken even at the highest point is

3 1565 ms™! b) 6.75 ms ! ) 20.87ms " 4 4583ms !
764. Consider the given velocity-time graph

.

T \

7 0 4 + + + + +

l 2 4 68 10 12 14
r—

Tt

It represents the motion of
a) A projectile projected vertically upward, from a point

b) An electron in the hydrogen atom

c) A car with constant acceleration along a straight road
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d) A bullet fired horizontally from the top of a tower

765. A cyclist is travelling with velocity V on a banked curved road of radius R. The angle 0 through which the cyclist

leans inwards is given by
2 2

R
2) tanf==7 ®) tang="v*Rg ) tane:% Y tanezl‘é—q

2
1%
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253)
257)
261)
265)
269)
273)
277)
281)
285)
289)
293)
297)
301)
305)
309)
313)
317)
321)
325)
329)
333)

QT 0 QAL TTaAan TR D e 60 a0 00T 00 QAT aAY AT YT YA e e

170)
174)
178)
182)
186)
190)
194)
198)
202)
206)
210)
214)
218)
222)
226)
230)
234)
238)
242)
246)
250)
254)
258)
262)
266)
270)
274)
278)
282)
286)
290)
294)
298)
302)
306)
310)
314)
318)
322)
326)
330)
334)

0600 oo e Y e AT AT T oo T oo 0D T anT oAy o v oT AT avsacTan

171)
175)
179)
183)
187)
191)
195)
199)
203)
207)
211)
215)
219)
223)
227)
231)
235)
239)
243)
247)
251)
255)
259)
263)
267)
271)
275)
279)
283)
287)
291)
295)
299)
303)
307)
311)
315)
319)
323)
327)
331)
335)

00 0 AT O AT aAf QA oo AT T oD o e 0D e T o0 e g a6 a

172)
176)
180)
184)
188)
192)
196)
200)
204)
208)
212)
216)
220)
224)
228)
232)
236)
240)
244)
248)
252)
256)
260)
264)
268)
272)
276)
280)
284)
288)
292)
296)
300)
304)
308)
312)
316)
320)
324)
328)
332)
336)

o6 6 60 g 6 agc o e e o0 goT e e TUoT e aan T T aAaAaToT oAy aT o666 a
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337)
341)
345)
349)
353)
357)
361)
365)
369)
373)
377)
381)
385)
389)
393)
397)
401)
405)
409)
413)
417)
421)
425)
429)
433)
437)
441)
445)
449)
453)
457)
461)
465)
469)
473)
477)
481)
485)
489)
493)
497)
501)
505)
509)
513)
517)
521)
525)
529)
533)

a6 g e Toe T e Al T an T aQn o ananDnone e e D0 AT a0 e ST o oL e

338)
342)
346)
350)
354)
358)
362)
366)
370)
374)
378)
382)
386)
390)
394)
398)
402)
406)
410)
414)
418)
422)
426)
430)
434)
438)
442)
446)
450)
454)
458)
462)
466)
470)
474)
478)
482)
486)
490)
494)
498)
502)
506)
510)
514)
518)
522)
526)
530)
534)

QAT 9 AT AT AT N T T OaTaAaTaQn 60D oD e 0T e AT oT At AT T T LYo AT e

339)
343)
347)
351)
355)
359)
363)
367)
371)
375)
379)
383)
387)
391)
395)
399)
403)
407)
411)
415)
419)
423)
427)
431)
435)
439)
443)
447)
451)
455)
459)
463)
467)
471)
475)
479)
483)
487)
491)
495)
499)
503)
507)
511)
515)
519)
523)
527)
531)
535)

LT AL A e QAL o e T e At T AT YT Y YA T YT 00T AN 0D e DY e an TR

340)
344)
348)
352)
356)
360)
364)
368)
372)
376)
380)
384)
388)
392)
396)
400)
404)
408)
412)
416)
420)
424)
428)
432)
436)
440)
444)
448)
452)
456)
460)
464)
468)
472)
476)
480)
484)
488)
492)
496)
500)
504)
508)
512)
516)
520)
524)
528)
532)
536)

QAT T 0L v T e T aQT L AT an e 0o e o oo o 0g T oo aAaATYo ATy aTyoTaoToono

537)
541)
545)
549)
553)
557)
561)
565)
569)
573)
577)
581)
585)
589)
593)
597)
601)
605)
609)
613)
617)
621)
625)
629)
633)
637)
641)
645)
649)
653)
657)
661)
665)
669)
673)
677)
681)
685)
689)
693)
697)
701)
705)
709)
713)
717)
721)
725)
729)
733)

Q0 L0 L o oT AL e a0 oo a T o0 0 QT o0t o aT anaan Lo Lo oToea Qe

538)
542)
546)
550)
554)
558)
562)
566)
570)
574)
578)
582)
586)
590)
594)
598)
602)
606)
610)
614)
618)
622)
626)
630)
634)
638)
642)
646)
650)
654)
658)
662)
666)
670)
674)
678)
682)
686)
690)
694)
698)
702)
706)
710)
714)
718)
722)
726)
730)
734)

QLY O o e 00 QAT T Y0y 0L TTaAad e N 0D AT an Y e an Y an Y an

539)
543)
547)
551)
555)
559)
563)
567)
571)
575)
579)
583)
587)
591)
595)
599)
603)
607)
611)
615)
619)
623)
627)
631)
635)
639)
643)
647)
651)
655)
659)
663)
667)
671)
675)
679)
683)
687)
691)
695)
699)
703)
707)
711)
715)
719)
723)
727)
731)
735)

O QAT T O a0 TR oTR LT AT T aQd oo oT o0 oo 0D an QL o aan 000 a0 0 aan

540)
544)
548)
552)
556)
560)
564)
568)
572)
576)
580)
584)
588)
592)
596)
600)
604)
608)
612)
616)
620)
624)
628)
632)
636)
640)
644)
648)
652)
656)
660)
664)
668)
672)
676)
680)
684)
688)
692)
696)
700)
704)
708)
712)
716)
720)
724)
728)
732)
736)

Qv v g agTaTanc e g oo agangoaTaAaTan e Do 0o o0 DY an g A e e e
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737)
741)
745)
749)
753)
757)
761)
765)

Qs T o 0

738)
742)
746)
750)
754)
758)
762)

TS a6 60 T a

739)
743)
747)
751)
755)
759)
763)

L Te T e To

740)
744)
748)
752)
756)
760)
764)

O e T T an L
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4.MOTION IN A PLANE

: HINTS AND SOLUTIONS :

(d)

Given, x=0.20m, y=0.20m,u=1.8ms "
Let the ball strike the nth step of stairs,
Vertical distance travelled

LnyZnXO.ZOZ%th

Horizontal distance travelled , nx =ut

(r="%

u
‘n _1 9 n’ x>
Sy 29 2
Ln_2u2l_2 x(1.8)* x0.20

x> 9.8x(0.20

$:3.3=4
(d)
Work done in circular motion is always zero
()

The cord is most likely to break at the orientation,
when mass is at B as tension in the string at this point

1S maximum

(a)
T ﬂ+mg
max L .
Tmin:mvz 2 .00
M

Simplifying Eq. (i), we get,
= Bg L= 20 g

(a)

Here, 71:30km h~! due north ¢ OA
V,=40kmh ' due east ;, OB
Change in velocity in 20 s
AV=V,—Vi=Vy+(=7)
{OB+0C=0D
|AV|=v2+vi=140%+30°
(50kmh!

10

. ._|ay]
Acceleration, a=——
At
L
20
_Vi_30
Tan == 10

(0.75=tan 37 °
. B=37° north of east

N
Ak
Vi
vnoB.
v oNs T
AN
e N
S
(b)
Maximum horizontal range=80m
0=45°m
uZ
S—=80m
g
u’sin’6
Maximum height ,h= >
g

&%(sin245°)=20m

(@

If v is velocity of the bob on reaching the lowest
1
point, then 5 mv’=m gL
To void breaking, strength of the string
mv’ 2mgL

T,=—+mg=
) g L

+mg=3mg

)

When a force of constant magnitude acts on velocity
of particle perpendicularly, then there is no change in
the kinetic energy of particle.

Hence, kinetic energy remains constant.

Page]|76



11

12

13

14

15

16

17

(9

Due to constant velocity along horizontal and vertical
downward force of gravity stone will hit the ground
following parabolic path

(d)

0=tan |~ |=tan"* ﬂ =itan '[V3]=
rg 20/3%9.8

(b)

The two angles of projection are clearly 6 and

(90°—0)

2vsin 0 AT, = 2vsin(90°—0)
g g
_2(vP(2sinfcosh)
gxg g

T,=

2R

I\T,

(b)

Computing the given equation with
2

%, we get

=xtan0—
Y 2v°cos O

tan0=+3
(d)

Angle made by the cyclist with vertical is given by
2
tanf =
rq
s0=tan"' 10x10 - v=36 X i=10 ms™'
80x10 18

(b)

Let X be increase in length of the spring. The particle
would move in a circular path of radius (l +X).
Centripetal force = force due to the spring

mll+x) w® =kx

2
mow-l

h=-L—’=2gh
29

Maximum horizontal distance

u2
Rmax =
g

18

19

20

u h
RmGXZZh
@
_|9_ [98_
_\/r = 0'2—7rad/s
(a)

2
- . myv
MinimumtensionT,=———mg
r

. . mv
Maximum tensionT ,=——+mg
r

2
my
Let—=x
r

So,T,=x—mg ...(i)
T,=x+mg ...(ii)
Diving Eq. (i) by Eq. (ii)
T, x-—mg
T, x+mg
.3_x—mg

5 Xx+mg
(3 x+3mg=5x—5mg
Lx=4mg

2

ie,%:4mg

T
- Given—= 3
T, 5

~vi=4 rg
Z,v=\/m
Lv=14x25x9.8
v=v98ms""

(d)
Let @'’ be the angle of projection of the second body

u

&

{ é

2

R:chcleB [sin (2a—p)]

Range of both the bodies is same. Therefore,
sin[2a—pB)=sin(2a —p)
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21

22

23

24

25

26

27

or 2a —B=n—(2a—p)
= (g—
«'=2~(a-p)
Now, TZZusm(a—B)ATu:Zusm(or —B)
gcos f8 gcos f
T _ sin(a—pB) _ sin(a—p)
"Trv_ 3 rr__ -
e (o)
sin(a—pB) _sin(a—p)
.| cosa
sin| ——«
2
(9
R=4H cotf
When R=H then cot@=1/4=0=tan ' (4)
(9
For looping the loop, the velocity at the lowest point
of loop should be
v=+v5gr=y5gD/2=+2ghor h=5D/4
@@
-p:F'S
t
. [22‘*‘2_})(22‘*‘2’2) 1 4 -1 -1
Js =—Js =0.25J
‘ 16 T S
(a)

Work done by centripetal force in uniform circular
motion is always equal to zero

()
2 .2 2 2 h
h:v sin"a , _ Vv cos « D ana
b2 7 29 h
(b)
Since, acceleration is constant
- - 1 - 2
S.S=u+—at
2

c&2—4jh+%B%+5ﬁﬁ
z,(22'—4j)2+%(3i+5}’)22
(10i+2]
13/=110%+2°=1104=10.2m
(d)

Here W =T (cosB +sin6)(, T

so P+Q=T(cosO+sin0), T
Where as (a), (b) and (c) are correct and (d) is wrong.

28

29

30

31

32

(c)
Given that, radius of circle, r=30cm=0.3m
linear speed v=2t

v (2t
Now ,radial acceleration a,=—=
r 0.3
att=3s
2x3F
a,=
0.3
%:120m52
(ag=120ms"*
(tangential acceleration a, = dv zi (2t)=2ms”
T de dt
(<)
L=m(r xv|
L=m vocoset;'+ vosinGt—%gtz)}]
X v00059§+(v05in9—&)}']
tmvgcosOti

L—%mg votzcosel}

(b)

v’=u’+2as

At max. height V=0 and for upward direction
a=—g

2

2 u
LU =2gs=>S=—;""5,=S§
9 24q p

2 \2
(&) :(&)=(§) :%=> gp:3.5m/s2
up gp 3 gP

)

2
From m—VZFmeg
r

~v=vprg=v0.75x 60 x 10=v450=21ms""
(d)

@, =271 *x 300 rad/min

®,=27 *x 100 rad/min

Angular retardation

W, — W,
a’:
2

. 21 x300—2m %100
2
62m %100 rad/

2
min
2

(200 rad/min
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33

34

35

36

(9

If a particle is projected with velocity U at an angle 0
with the horizontal, the velocity of the particle at the
highest point is

v=ucosf=200cos60°=100ms "'

If m is the mass of the particle, then its initial
momentum at highest point in the horizontal direction
(mv=m x 100. It means at the highest point,
initially the particle has no momentum vertically
upwards or downwards. Therefore, after explosion,
the final momentum of the particles going upwards
and downwards must be zero. Hence, the final
momentum after explosion is the momentum of the
third particle, in the horizontal direction. If the third

particle moves with velocity v, then its momentum
. mv'
3 b
According to law of conservation of linear
momentum,
mv' : -

We have =mx100 or v=300ms "
(b)

. . N
Reaction on inner wheel R;= E M

Reaction on outer wheel R,=M ¢

where, r ={radius of circular path,2 a ={distance
between two wheels and h = height of centre of
gravity of car

@ )
A=2i+4],B=5i+p]
A=v2%+4*=420
B=15"+p’
A-B=10—4p

If _A||l_§then
A-B=ABcos0°=AB

10—4 p=y20+25+p’

Square 100+16p>—80 p
$20(25+ p?|=500=20 p*

or 20 p’—16 p°+80 p+400=0
or p2+20p+100:0

or [p+10)°=

p=—10

~.B=5i+10]
B=v5+(10/"=v/125=5+5
(c)

37

39

40

41

In uniform circular motion only centripetal
acceleration works

(b)
Given,r=40mAg=10m/s’
we havev=\/g7

10 x 40=1/400

$20m/s

(a)

T:ZUS1n9=1OSec=usin6:50m/s
2 . 2 ( . \2

L g =Ysin 6:(u5m9) _50x50 _;5e
2g 29 2x10

(b)

Refer figure are when projectile is at A, then

_R_1u 1 [20V2] .
OC—E 53 1[129—5 10 sin 2 x 45
$40m

2%sin%0 (202
AC:H:u sin 9_( f) 12450

2g  2x10
". Displacement, OA = \/O C*+C AZZ\/402+202
Time of projectile from O to A

1 2usinf _usin9_(20\/§)sin45°_
2\ g )T 29 10 T
. Average velocity = w
time
2 2
&%Zloﬁms—l
(b)
u’sin’ @
Maximum height H =
29
GXOfﬂightT:2“5m9
2 .
&T2_4u sin 6
g
T°_8
“H™ g
(JT:\/%IZ\/E
g g
(d)
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2

43 (c
My _10=imvi=10xL=1J @ . .
2 2 In a vertical circular motion, centripetal force

r
remains same at all points on circular path and always
directed towards the centre of circular path
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44

45

46

47

48

49

(b) B
Given, |AxB|=V3A4-B
AB sin 0=+/3 AB cos 0

or tanf=+/3
60=60°

(d)

The resultant of 5 N along OC and 5 N along OA is
R=16%+6’

72N along OB

The resultant of v/72 N along OB and V72N along
OG is

R'=+72+72=12N along OE.

(@)
Here, r=7m,v=5ms ',0="?
2
5x5
tanf=-~—= =0.364
an rg 7x9.8
f=tan '(0.364|=20°
(b)
v’cos’ B —r
H:T\/VCOSB: 2gH
vcosB_\/ZgHVt 2H
g q g
()

As seen from the cart, the projectile moves vertically
upward and comes back

The time taken by cart to cover 80 m
s_80_8

—=—=—3
v 30 3

For a projectile going upward ,

a=—g=—10m/s>,v=0
n 2 73

so=u+at=0=u—10 X%=> u=?ms_1

(a)
In figure, T'sin 0=

2
my

;TcosO=mg;

50

51

53

54

55

56

2

So. tan 8=Y—=—"
o, tan 0 =—=—F7——=
rg \/lz—r2

| _ra 1 009x10 ]2

22" 0.25-0.09]"
({1.5ms™"
(c)

- Bsinf _
tan90 = A+Bcosg " A+Bcosf=0
or cosOb=—A/B (1)

R=§:{A2+B2+2ABC059]1/2

N

or %:A2+B2+2AB(—A/B):B2—A2
A 3 A_\3
or 14 Of BT

From (i), cos0= _Tﬁ =cos150°

(b)
VZ
From, tanf=—
rg
2
m_ V. _ 10 x10 —10m
gtanf 10xtan45°

(d)
For looping the loop minimum velocity at the lowest
point should be /5 gl

(b)
[ 2 2 vt

aresultant: radial+ atangential = _2 +a

r
(b)
P+Q=i
6 —i—i+ 1 —k
Lj—k
(b)
Let the angle of projection be .

2 .
..Range, R= usinZa
[¢]
2 .2
u sin” a

(maximum height H=
29

Now, it is given that,
| Range "= 48| maximum height |
2 2

=48

2 .2
u s o
2g

2 .
u'sin2a
g
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57

58

59

60

61

62

2 .2
u“sin“ o
29
. . 2

C2smacosa_sm o'

43 2

u’sin2 a
(——===413
g

Ltanori—i
443 3

sa=30°

(d)

There is no loss of energy. Therefore the final
velocity is the same as the initial velocity

()
The velocity should be such that the centripetal
acceleration is equal to the acceleration due to gravity

ie,v’IR=gor v=VgR
(<)

Here, n=2kg,r=1m,v=4ms
Tension at the bottom of the circle,

1

2
myv
T,=mg+——
—mg -
2
2x10+25% 5o
() -
2 .2 .
Here, h:u sin GV\/&:usmG
2g g g

Time of flight, T =

2u51n9:2\/2h

(d)
Centripetal force F = _—f
r
mvz _ k 2__ k
r r r

Kinetic energy :% mv’= %

Since the centripetal force is a conservative force,
and for a conservative force,

F:—dr =U:—J‘F dr
k —
U:J’I?dr:—
k k_—k
Toatal —K+U=-C—K==X
odatal energy or 1 or

(d)
AxB=[i-2j+3k|x(3i-2]j+k)
i—2k—]j—6|—k|-2i+9]j—6[—i]=4i+8j+4k

[

Modulus is \/42+ 82+42:\/32+64
/96 =4 /6 units.

(b)

n=

63
AxB _AAxBB_AxB
ABsin@  ABsin0 sinf

64 (c)

u’sin26
Horizontal range R=——
[¢]
Substituting the given values we get
82 x82 xsin20
560=
9.8
560 x9.8 5488
82x82 6724
=sin20=0.82=260=sin '(0.82]
=20=55.1°=0~27°

(c)
From v=rw, when V is doubled and @ halved, r

must be 4 times. Therefore, centripetal acceleration
2

.V 2 . .
(—=r " will remain unchanged
r

(d)

Angular momentum is an axial vector. It is directed

=sin20=

65

66

always in a fix direction (perpendicular to the plane of

rotation either outward or inward), if the sense of
rotation remain same

(o)
2 —
Rmaxz"gzloo:u:mﬂo:?,zm/s

68

69 (a)
u’sin’0
Maximum height , H =————
2 .
Range,R= u sin26
[¢]
R
Given, H=—
2
u’sin’f _ u’ 2 sinfcos0
-~ 29 29
( sinf=2 cosO
LtanB=2
(6=tan"'(2)
70 (b)

v=rw=0.5x70=35m/s

71 (a)
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In uniform circular motion the only force acting on|72 (a)

the particle is centripetal (towards centre). Torque of Horizontal velocity of aeroplane,
this force about the centre is zero. Hence angular _216x1000 _ 60ms"
momentum about centre remains conserved. 60 x 100

2x1960
9.8

Time of flight, T :\/2—52\/ 20s
g

Horizontal range, AB=uT
(60%x20=1200m

73 (d)
V P2+ Q*+2PQ cosf=[P—Q|
=P’+Q°+2PQ cosd=P’+Q*—2 PQ
=2 PQ(1+c0s0)=0

but 2PQ#0
- 1+cos6=0 or cosf=—1
or 0=180°
74 (b)
u’sin 20
Range=———— It s clear that range is

proportional to the direction (angle) and the initial

speed.
75 (@)
Displacement , r Z(f” — 7”1) and workdone ¢ F r
76 (a)
FromFZ—_dU,dU:—Fdr
dr
_ K, —K
U_JI_Fdr_J.Fdr_T
1 K
KE=—PE=—
2 2r
Total energy 6 KE+PE
' K_K_-K
2r r 2r

77 (a)
F=F,i+F j or F=2i-3].

78 (d)

h:§r=>r=z>< h:zx 5=2metre
2 5 5

79 (o)
Let V be the velocity of particle when it makes 30 ©
with horizontal. Then
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80

81

82

83

84

85

86

YA
v

_/30"

0
I\ cos 30
OD

g Ngcos30°

vcos30°=(¢ucos 60°¢

f3
_ucos60°_ 12/ 20 -
or cos30° NEIERYE)
2
VZ
Now, gcos30°=—
R
&)2
2
o R= 30 @B
g cos 10/¥3
2
=154 m
(d)
p=mvcosf

61 ><10><cos60°=10( )I{gms_1=5kgms_1

1
2
(d)

Momentum, speed and kinetic energy change
continuously in a vertical circular motion. The

physical quantity which remains constant is the total

energy.

(d)

Maximum tension { mw’r=m X 4m’xn°xr

By substituting the values we get T ,,,=87.64 N

(d)
vcos B =ucosa
_ucosa
cos 3
(d)
w,—w, 2nv,—2mv,
a= =
t t
1200 600
2n|————— _
L 60 60 5 rads™?
=2n
10
b) -
\/211 [2h \/ g
=4 —,X=V—VV=X4
g g 2h
(d)
Here, r=50m

87

88

89

90

91

2

As tanf=—— , therefore, when speed V is doubled; r
rg

must be made 4 times, if 8 remains the same
.. New radius of curvature,

r=4r=4x50m=200m

()
Using the equation for projectile motion,
2
y=Xxtan 9—%(1+tan29), we have
u

\2
40:30tan9—g(23—0)(1+tan29)
u

or 900 tan’0—6u’ tan O+ 900+8u*|=0

For real value of 0
16u*[*>4 x 900(900+8u?)
or (u*~800u*)>90000
or (1’ —400/" 200000
or u’>900 or u>30ms "
(<)
300
Frequency of wheel, V= 60 =5 rps. Angle

described by wheel in one rotation ¢ 2 7T rad.

Therefore, angle described by wheel in 1 s L2 x5

rad 6107 rad
(a)

Horizontal component of velocity
v,=25c0s60°=12.5m/s
Vertical component of velocity
v,=25sin60°=12.5+3m/s

Y
A

Tim to over 50 m distance t = =4 sec

125
The vertical height y is given by

y:Uyt—%gt2=12.5\/3><4—% x9.8x16=8.2m

(c)
For water not to spill out of the bucket,
Vnin="5 gR (at the lowest point)

iV5x10%0.5=5ms "
(b)
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92

93

94

95

Here, n=5kg,r=2m,v=6ms '

The tension is maximum at the lowest point

2
my
T o =mg+or-
max g r
(5x98+2X6%6
2
(139N

()
As the body just completes the circular path, hence
critical speed at the highest point.
Vu= \/g_R
which is totally horizontal.
As the string breaks at the highest point, hence form
here onwards the body will follow parabolic path.
Time taken by the body to reach the ground
t:J%E: 2x2R

g g
Hence, horizontal distance covered by the body
Lvg Xt

Nﬁx\/ﬂ:m
g

(d)
v=vpurg=v0.25x 40 x 10=10m/s
(<)
a=—and OW=—
t
8
a=3
But o ={constant
0, _ [2F
So, = >
6,+6, (2+2)
0, _1
of 0,+6, 4
0,+6, 4
or 0. 1
4
1+2=2
or 6,1
92
S—==3
0,
(d)

As momentum is vector quantity

mv
.. change in momentum
AP=2mvsin (/2)
$2mvsin(90|=2mv
But kinetic energy remains always constant so change
in kinetic energy is zero

96 (a)
The shape of free surface of water is parabolic,
because of difference in centrifugal force (which is
proportional to I'

97 (d)
A=i+j+k;A=V1"+1°+1°=V3
o= A1 33

V3 V3 3
C%ZO.S7TSZCOSS4°44'
0=54°44"

98 (d)

For body to move on circular path. Frictional force
provides the necessary centripetal force,

ie frictional force = centripetal force
2

. mv, 2
oymngZmrw
b ugzrw2
-0.5%x9.8=10w"
tw=0.7rads "

99 (d)
2 .2 00 2
Horizontalrange ,R= Usin’45° _u
29 g
2.2 00 2
Maximum height,H:M:u—
49
R_4
"H 1
100 (a)

Because the reaction on inner wheel decreases and
becomes zero. So it leaves the ground first

101 (c)
V cos B=vcos 0
or V=vcosOsecf

102 (b)
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1
GiVen ( KE)highes[ = E(KE )

lmvzcoszezl lmv2
2 2°2

cos,2t9:l=>cosl9:\/l
2 2

=0=45°

()

The horizontal range R ,,=

103
u’sin20
g

When projected at angle of 15 °
2 2

R,=Lsinl2x15)=2-=1.5km
g 2g

When projected at angle of 45°
2 2

R, =% sin(2 x45°) L
g g

.2u2_ _
(=—=2x1.5=3.0km
2g

105 (d)
In complete revolution total displacement is zero so
average velocity is zero

(b)

For banking tan0= v
Rg

106

2

=1
90 x10
V=30m/s

tan45=

107

i+j _i+j

[i+j] 2

". required unit vector is 77
i+

108 (a)
v=x/rg
2V 2x9.8x98
2r= =
g 9.8

=19.6 m

109 (c)

When the force acting on a body is directed towards a
fixed point, then it changes only the direction of
motion of the body without changing its speed. So,

the particle will describe a circular motion

110 (b)
The figure shows a circular path of moving particle.
At any instant velocity of particle.

i I

\ Anticlockwise
\\J Clockwise
11T

v

v=—3i—4 }': (—3,—4) (in coordinate from).

The coordinates of velocity show that particle is in
3rd quadrant at that instant. While moving clockwise
particle will enter into 4th quadrant and these into 3rd
and while moving anticlockwise particle will enter
into 2nd quadrant and then into 3rd quadrant.

-.4thA2ndquadrants.
111 (a)
Retarding force F=ma=pR=pmg
a=pug
Now, from equation of motion, vi=u’—2as
-0=u’—2as
.S_Lz_ u _ Vf)
© 2a 2pg 2pg
112 (a)
oo | 2@ of -2)_ 2
a=w’R=|-=| (5x107%)=5m/s
0.2n
113 (c)
2
—3km_jom . p=mv._500x100 ;44
h S r 50
114 (a)
2
tan(-)zﬁ:v—,
b rg
hrh \/1.5x50x10 o
= = :85
v o L5005
115 (b)

v,=vcos|a—0|;v =vsin(a—0)|
a,=—gsinf;a,=—gcosb

If T is the time of flight, then
0=vsin(01—9).T—%gcosB.T2

_ 2vsin(a—0)|
~ gcos@

or
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116

117

118

119

OB=vcosa xT

OB OB
0=———or OA=
Now, €08 oA " cosf
or OA= vsina T
cosf
or OA=vcosa X 2vsinja—0) « 1
gcosO cosf
2
or OA= [sin(2a—6)cosa]
gcos 60
2
or OA=————[sin(2a—0)+sin(—0)]
gcos 6
2
or OA= —[sin[2a—0|—sin 0]
gcos 6

Clearly, the range R(& OA ) will be maximum when
sin (2a—0) is maximum, ie, 1.
This would mean

T 0. n
2a—0=—ora—-+—
297274
Maximum range up the inclined plane,
2 2 e
— (l—sin(-)):v<1 51139)
gcos’f g(1—sin’0)
v’(1—sin®) Y

"g(’1—sin9)(1+1—sin9)_g(1+sm9)

(b)
2

R =Y —16x10°
g

max

=u:4bO m/s
(9

Because horizontal velocity is same for coin and the
observer. So relative horizontal displacement will be
Zero

(©
As, A-B=0so0 Ais perpendicular to B. Also

A.C=0means A is perpendicular to C. Since

BxC is perpendicular to Band C , SO A parallel to
BxC.
(b)

. _ 3.2
Given, y=12 X_ZX
u,=3ms '

dy dx 3 dx

=2 =12—=——=—x—=
o e 2
At

d’x

d’x 3
dt

de* 2

dx
dt

_d|dy
ay_dt(dt

d2x_ _
But —5=a,=0, hence
dt

_—3dx_-3 _ 9
a,=—-—_—="—Uu=—x3—-ms
Y2 dt 2 2 2
2Uxuy_2><3><12_
92

-2

16m

Range R=

y

120 (c)

121

122

123

They have same @

Centripetal acceleration {, o°r

2
a or,_r

2
a, wr, I

(©)
aT:Z—\;:%12ti:2m/52
C:V—Z:LE’]::QO m/s®
ro 30x10
(d)

Let U 1 and azbe the initial velocities of the two
particles and 6, and 0, be their angles of projection
with the horizontal

The velocities of the two particles after time tare,
v, =(u, cos 8, |i+(u,sin@,—gt) j and

V,=(u,cos 8, |i+(u,sin6,—gt) j

Their relative velocity is T’u = T’l - 62

6 (u,cos0,—u,cos 0, )i+(u,sin0,—u,sin0, ) j
Which is a constant. So the path followed by one, as
seen by the other is a straight line, making a constant
angle with the horizontal

(9
Centripetal force is provided by friction, so
2 2
my . mv
—<f,le,——<um
- fi . Hmg
i.e,v<yugrsothat,v,, =Vugr

Here,u:0.4,r:30m/\g=10m§2

Vo =V0.4x30x10=11m/s

124 (c)

P+Q=16 (i)
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Qsinf
P+Qcosb
_ Qsinb
" P+Qcosb
= P+Qcos0=0 or
From Eq. (ii)
P’+Q*+2P|—P|=64 or Q*—P’=64
or |Q—P|lQ+P|=64
or Q—P=%=4 (iii)
Adding Eq. (i) and (iii), we get
20Q=20 or Q=10 units
From (i), P+10=16 or P=6 units

tan90 °=

QcosB=—P

125 (c)

Let A and B be the two forces. As per question
JA’+B’=5

or  A’+B’=25 @

and A*+B’+2 ABcos120°=13

or 25+2ABx[—1/2)=13

or AB=25-13=12

or 2AB=24 (ii)

Solving (i) and (ii), we get

A=3N

and B=4N

126 (a)

Range of the projectile on an inclined plane (down

the plane) is,
2

R= 2B[sin(201+B\)+s.in[3]
gcos
Here, U=V,,a=0and =0
_2vgsin®
gcos’ 0

2vitanf
g
—2vitan’0
9

Now x=Rcos0=

and y=—Rsin0=

127 (<)

The result follows from the definition of cross
product.

128 (d)

Maximum height attained is given by

2

u
h,..=—
max 2g
Given,u=20ms "'
2
max: (20) :20m
2% 10

For the second body also h,x=20m
z of maximum height =20 m+20m=40m

129 (a)
4 _@pw T R_R
a, wfxr Ti ror

[AST,=T,]

130 (b)
v=rew=20x10cm/s=2m/s

131 (d)
Tension at the top of the circle
T=mw'r—m g
T=0.4x4n°n’x2-0.4x9.8
(115.86 N

132 (c)
x=20x5=100m

y:%X10X5><5=125m

r=+v100*+125*=160m

133 (a)
Initial angular velocity W,= 0. Final angular velocity
\% 80
=—=——=4 7T rad ¢!
r(20/m) racs
angle described, 0 =4 1 rad
. W’ — ooé
.. Angular acceleration, @ =
20
4nf—0 >
(———=2mnrad
2X4n S
Linear acceleration, a =ar
L2 X 2240,1,5*2
T
134 (b)
vicos’fB
Maximum height H = v
g
Lveosp=+v2gH
(= veosf _v2gH
[¢] g
\/ 2H
t=4 =—
g
135 (d)
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velocity

AB v, =vsin 6 —¢=Vertical component of velocity

In figure, sin30 °= OA

vt:\/(:vc059)2+[v sinf—¢

vt=\/v2+gzt2—2vsin9>(',(',

141 (b)
Net acceleration in nonuniform circular motion,
2, 2 2 900
a=vVa +a.=4/(2 =2.7mls’
A \/ t c \/( ) 500
tmg a,={ tangential acceleration
AB 4 2
OA=———=——=8 = : : vV
or sin30° 1/2 °m a,= ¢ centripetal acceleration ¢ -
T _F_mg
AO AB OB 142 (d)
AO AO mv’_8 5° v =92 ¢t and v, =Y —op
F=—xF=————=—x10x—=125N *odt dt
AB AB r 4 4 S\1/2
\/ +v =2 t(c +b )
136 (b)
If any two vectors are parallel or equal, then the 143 (d)

1 ipl i . . ..
scalar triple product is zero Tension at mean position, mg _,_%: 3mg
137 (©)

The body crosses the top most position of a vertical v=y2 gl

And if the body displaces by angle 0 with the vertical
Then v=+/2gl(1—cosf)
Comparing (i) and (ii), cos0=0=0=90°

circle with critical velocity, so the velocity at the
lowest point of vertical circle u=v5gr
Velocity of the body when string is horizontal is

v2=u2—2qr=5qr—2qr—3qr 144 (b)
v:_3gr_ —(usin Bt —L g¢2
..Centripetal acceleration { —=—>—=3g h=[usinft > gt
r r
138 (a) d:(ucose)tVt:ucgse
To avoid slipping friction force 1 4
2 h=usinf. -—=9.—5——
F= er cosf 2 g u2 C0529
_2000x10x10 __ y=_d \/ g
F= 20 =10'N cosO | 2(dtan6—h)
139 (a) 145 (c)
Let A+B=R.Given A,=7 and A =6 Resultant acceleration
Also R,=11and R =9. Therefore, L \/ tangential centripetal ?
B=R —-A =11-7=4 acceleration| \acceleration
and B,=R,=A,=9-6=3 (}\/a2+ v 2:\/‘/—4+a2
Hence, BZ\/B§+B§=\/42+32=5 r r’

140 (c) 146 (d)
Instantaneous velocity of rising mass after t sec will
be

2 2
V=V Y

Where V, =V €0s 8 ={ (Horizontal component of

2

2 4_V
a.=k’rt'=— or v=krt’

r

, o _dv_
The tangential acceleration is a;=—_=2krt

dt

The tangential force on the particle,
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F.=ma;=2mkrt
Power delivered to the particle
(F,=ma,=2mkrt=F,v=(2mkrt| krt/=2mk’1

147 (<)

2
. my
Tension, T =——+mg cosH
r

2
For,0=30°, T1:%+mg cos30°

2
0=60°,T,="Y

+mgcos60°..T,>T,

148 (c)

Here, r =300 m, p=0.3,g=10ms °
Vo =VHrg=v0.3x300x10=30ms '

430 x 1—58km h'=108kmh™'

149 (c)

Let V be the velocity of projection and 8 the angle of
projection

Kinetic energy at highest point

6 %m v’cos’8V E, cos 0

Potential energy at highest point
LE,—E, cos’ 9=Ek( 1—c0529) =FE,sin’0

150 (a)

Here A—OP=10 units along OP
E—((Y)):m units along OQ

£ XOP=30°and£ XOQ=135°
- £QOX =180°—135°=45°

A A
B sin 45° -i B cos 30° -i
Resolving A and B into two rectangular

components we have A cos 30° along OX and A sin
30° along OY . B c0s 45 ° along OX ' A Bsin45 °©
along OY '

Resultant component force along X -axis.
(Acos30°—Bsin45)i

(110 x4/3/2—=10 x 1/+42]i=1.59i

Resultant component force along Y -axis

A

i(Asin30°+Bsin45°) j

151

152

153

155

0110x1/2+10x1/4/2)j=12.07

(@)
v2
The angle of banking, tanf=—
rg
2
= tan 12”:—(150) =r=10.6 x10°m=10.6km
rx10
(c)

_A+§= E (given)

So, it is given that E is the resultant of Z and B
C’=A’+B’+2 ABcosf

3°=3+3+2x 3 xcos0

3=6 cosO or cosf= % =060°

(@)

At the highest point, velocity is horizontal

Now, AxB=1 or ABsinf=1
ABsin90°=1 or AB=1=A=1and B=1
So, A and Bare perpendicular unit vectors.

(d)

T cos 6 component will cancel mg .

mg [ r—|

T sin 6 Component will provide necessary centripetal
force the ball towards center C.
~Tsinf=mrw’=méi

&T:mlw2=>w=\/1rad/s
ml

max ml 0.5x0.5

=36rad/s

156 (c)

Here, v, =?,r=18m,g=10ms "’
p=0.2
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2
MV,

=F=pR=pmg

Vo=V pr g=v0.2x18 x10=6ms "
L6 X 1—58kmh‘1:21.6km h'

157 (b)
VZJSgR

R
When R :Z

v':VSgR':¢5gR/4:%v5gR:%v

158 (b)
Given, R=H
2 . 2 .2
u sm20(:u sin” a
g 29

. 2
S o

or 2sinacos o=

or Sl =4 or tana=4
cosa
c.a=tan  (4)
159 (b)

Tsinf=mr o’ =mllsin 0w’

or T=mlw’=ml

2
ZHXE) =16ml
m

161 (a)
R=mgcos e_mTv

R\4 ®

v

mg cos |
| Convex bridge

3

\

v
mg N

When 0 decreases cos 0 increases i.e., R increases

162 (a)
Area of parallelogram &| A x B|

ABsinBzéAB
: sin49:l 6=30°
o >

163 (a)

R ijk
L=Fxp=l040

231
Lil4—0]+jl0—0]+k[0—8]=4i—8k

164 (a)
In this problem it is assumed that particle although
moving in a vertical loop but its speed remain

constant
2
Tension at lowest point T ,,,,=——+mg
2
. . . my
Tension at highest point T',,;,=———mg
2
mv
+mg
max _ I 2
Tmin m V2 —mg
r

By solving we get,

v=vagr=vV4x9.8x2.5=/98m/s

165 (b)
F’=F+F;+2F,F,c0s90°

or F’=F.+F:=F=+\F+F,

166 (c)
For uniform circular motion a,=0
2
a,= Y 20
r
167 (c)
F=mw’R..F « R (m and @ are constant)
If radius of the path is halved, then force will also
become half

168 (d)
Let _A, B and C be as shown in figure. Let 0 be the
angle of incidence, which is also equal to the angle of
reflection. Resolving these vectors in rectangular

components, we have
Y
AD
] —>
- B
C A
_’
A 4] 9

2y i
e N,

\
X
\

—

A:[,sinei'—cosej'
B=¢ sin9f+c059}'
_B—K=2c059}'
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or B=A+2 cosf j
Now A. E:c2c059] or B=Aco sO j
B=A-2(A.C)j or B=A-2(A.C)C
(as}'ZE)

169 (c)

When a stone tied at the end of string is rotated in a
circle, the velocity of the stone at an instant acts
tangentially outwards the circle. When the string is
released, the stone files off tangentially outwards ie,
in the direction of velocity

170 (c)
In projectile motion given angular projection, the
horizontal component velocity remains unchanged.

Hence
vcos a =ucosBor v=ucosfseca

(d)
s=0><1+%><9.8><1><1=4.9m

171

172 (d)

Minimum speed at the highest point of vertical
circular path v=+/gR

(9
When 8 =180°, the particle will be at diametrically
opposite point, where its velocity is opposite to the

173

initial directions of motion. The change in
mv|=2mv (maximum). When
0=360°, the particle is at the initial position with

momentum &mv —(—

momentum m. Change in momentum mv —myv =0

(minimum)
174 (d)
_ R _4
R=4Hcot0,if 6=45° then R=4H=—=—
H 1
176 (b)
Maximum tension in the thread is given by
mv’
T, .=—mg+—
max— mg r
T poy=mg+ mrw’| " v=ro]
. 2 Tmax_mg
(W =
mr
Given, T,.,=37 N,m=500g=0.5kg,g=mg ~,
r=4m
2_37-0.5x10 _37-5
0.5x4 2
lw’=16

-1

tw=4rads
177 (a)
2 2
mg=1x10=10N,™Y-=1 X1(4) =16
r

2
. . . my
Tension at the top of circle ¢

—-mg=6N

2
) ) . mv
Tension at the bottom of circle ¢

+mg=26 N

178 (b)
Let v be the velocity acquired by the body at B which
will be moving making an angle 45 © with the

horizontal direction. As the body just crosses the well
2

50 =40

g
or v=40 g=40 x 10=400
or v=20ms '

Taking motion of the body from A to B along the
inclined plane we have
u=v,,a=-—gsin 45 °=_—10ms_2

V2

s=20m,v=20ms '

2 2
Asv'=u"+2as

_10 y _
(2) 2042

or vi=400+400=800 or v=20+2ms""

. 400=v;+2

179 (a)
Centripetal force
TTIV2
—=ma

R
2
. \%
ta=—
R
a v
a, v,

Here,v,=v,v,=2v,a,=a
2

ca_ v 1

a, (2\/)2 4

ta,=4a

180 (c)
L=Iw.€eU.C.M.w=constant ... L= constant .

181 (d)
Displacement is distance from initial to final position
In 40s cyclist completes =1 round
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-.€3min|(180s|cyclist will complete=4 %round L

Displacement for é round =length of diagonal =2

y 2m 3
2¥2m
D D
182 (d)

B,=10-6=4 and B,=9—6=3
so, B=|B}+B}|""={4%+3'=1/16+9
(+/25=5

183 (a)
12i—3j+k|.[3i+3]]=6li.i|-6/].jl=0

184 (c)
w=d0_d

dt  dt

Att=2s,0=6x(2'=24rad/s

262+0.5)=61

185 (a)
It is obvious from considerations of symmetry that at
any moment of time all of time all of the persons will
be at the corners of square whose side gradually
decreases (see fig.) and so they will finally meet at the

centre of the square O
KK L

N' [~ NN

N

M M

The speed of each person along the line joining his
initial position and O will be vcos 45=v//2

As each person has displacement d cos 45=d/+/ 2to
reach the centre, the four persons will meet at the
centre of the square O after time

=42 _d
CoviV2 v

186 (a)

1
From h:Eth

We have tOB:\/ZhOA

- g

2 %1960
b ———=20s

\/ 9.8
Horizontal distance AB=Vt
z,(600>< i)(20)
18
$:3333.33m=3.33km
187 (a)
Here,r:92m,v=26ms_1,u:?
2
As VY =F=pR=pmg
2

#:v_: 26 %26 —0.75

rg 92x9.8

188 (c)

u _
X =cot30°=+3..u,=803ms""
u}’

2u

-y 2 ><80:165
g 10

At t=§=4s,v)(=80\/§msf1
v,=80—10x4=40ms '
~0v=(80V3+(40/= 140ms*

(b)

Due to air resistance, it’s horizontal velocity will

189

decrease so it will fall behind the aeroplane

190 (d)
vcos8=10cos60°=5ms "
191 (c)
v=Vurg=v0.25x 80 x9.8=14ms""'
192 (b)
2sin60° _ 43
Tan 45°= =
an a+2cos60° a+1
_3
a+1
or a+1=\/3
a:JS—l
193 (a)
|AV|=2vsin (0/2)=2vsin| == |=2vsin45=v+2
194 (b)

Page] 93



Twp:%—mg ()
rnV2
Tbottom =——+tmg .. (i1)
2
LTI
top _ I _ 4
Tbottom V_2+ 40 x 40 +10
r 4

,400-10 390 _39
400+10 ~ 410~ 41

195 (b)
Let A+B=R then using parallelogram law of
vectors we have

1=(1°+17+2.1.1cosb)

1/2

or  1=2(1+cos0)
or %—1:c059
-1
or cosE):?:cos 120°
or 0=120°

~|A-B|=|A+(-B)|.
Now the angle between AA—Bis 60°
The resultant of |2\+ (— IAB)‘
[124+1%42x 1x 1x cos60°)"
=3
196 (d)
We know that if two stones have same horizontal

range, then this implies that both are projected at 0
and 90°—0.

Given,HZ%:60°

290°—0=90°—-60°=30°
For first stone,

2 .2 °
Maximum height=102= u'sin"60°
29
For second stone,
u’sin’30°
Maximum height ,h= —=
g

._h__sin’30°_ (1/2"
102 sin’60°  (4/3/2)

. 1/4
(h=102x——=34m
3/4
197 (b)
3
L=rxmo=Hmvcosf= mov cos § = —12

198 (a)

As S=£2+5
ds 2
—=3t"=v
dt
dv

C.a=—=06t

Codt
att=2sec

|a]=Vai+d,

e TN,
R “V| R dt

V[7.2F+144

lal=14m/s’
199 (c)

2

Y —100vv*=100¢g

g

2
100g

P, =—— =9 =50

max . 2g 2g m
200 (b)

In going from C to A, potential energy lost =
potential energy gained in going from A to B

For looping the loop, minimum velocity required at B
is v/ g—R This must be the velocity of push down
initially from C

(b)

w,=2nmr=2nx%x20,w,=0,t=20a,a="?

201

As 0,=w,+at

W,—w,; _ 40m1—0
t 20

Sa= =2mrad s°
202 (d)
In non-uniform circular motion particle possess both
centripetal as well as tangential acceleration
203 (d)
2
Maximum range ¢ Y —100m

Maximum height ¢ u_2 ~100_ 50m

2g 2

204 (a)
Taking initial position as origin and direction of
motion (i.e., 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)
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205

206

In figure, AB part denotes upward motion and BC
part denotes downward motion

(b)

When a body is revolving in circular motion it is
acted upon by a centripetal force directed towards the
center. Water will not fall if weight is balanced by
centripetal force. Therefore

[\

2
mg= my
r

2 .
= v’=rg...li]
Circumference of a circle is 27r .

. : 2nr
Time of revoluation ==——
v

Putting the value of v from Eq. (i), we get
ro2T \ﬁ

Vgr g
2

Given,r=4m,g=9.8m
S

ST=2my i
9.8

=>T:4—n

V9.8

=4s

(b)

Time of flight of this particle, T =4 s. if U is its

initial speed and 0 is the angle of projection, then
2usinf

T=4= orusinf=2g ...(i)

After 1 s, the velocity vector of particle makes an
angle of 45 © with horizontal, so

v, =V, ie,ucos@=[usinf)—¢

or ucosf=2g—g(..t=1s)

or ucosf=g .. .(ii)

Squaring and adding Eqs. (i) and (ii), we have
u’=5¢"=5(10/"=500

or u=v500=22.36ms""

Dividing Eq. (i) by Eq. (ii), we have

207

208

209

210

211

tanf=2VvH=tan (2]

(b)
Centripetal force = breaking force

2 . .
=m w" r=breaking stress x cross sectional area

7 —
=>mw2r:pr=>w:\/m:\/4.8><10 x 10
mr 10x0.3

s.w=4radlsec

(d)

9=27m=a)0t+%0(t2

27'[)(1021(142 or 0(240—7T
2 16

Let it make IN rotations in the first 8 s

Then, ZHN:%O{82

or N:ix%xél'()—nzglo

2n 2 16
.". The required number of rotations
:40—-10=30
(d
lmuz—lmvzzm L
2" T g
=>v=\/u2—ZgL
v—ii|=vu*+ v =it +u* =2 gL=+2(u*—gL)
()

For particle P, motion between A and C will be an
accelerated one while between C and B a retarded
one. But in any case horizontal component of it’s
velocity will be greater than or equal to V on the other
hand in case of particle Q, it is always equal to V.
Horizontal displacement of both the particles are

equal, so [p<lg,

)

Equation of projectile
2

5

—|X

9

Standard equation

y=X-

_ g 32
y=xtan0 P eosd X
On comparing , we get
tan6=10

(—9 __>5
2u’cos’® 9

(10U’ cos’0=9¢g
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-2

g=10ms

L2 20

U cos“0=9

2u’tan 8- cos O
g

range of projecticle R=

. 2u’tan 0 - cos O

[¢]
b
2(uéi2cos’)-tan O .
[¢]
(2220 g,
10

212 (c)

2
\% 2 2.2 2
a=—=or=4n'nr=4n
r

22

and its direction is always along the radius and
towards the centre

213 (@)

According to law of conservation of linear
momentum at the highest point.

mvcos 0="(—vcosf |+ 2 v,
2 2

or V;=3vcos0

214 (b)

On a circular path in completing one turn, the

distance traveled is 27t while displacement is zero.

displacement _ 0 _
timeinterval t
distance
timeinterval
. 2nr _2x3.14x100
t 62.8

Hence ,average velocity =
Average speed=

=10ms "

215 (a)

|PO|=F=[2-3li+|-1-3)j+(4+1)k
(—1i—4j+5k

Work done { F - F
(l4i-3j+3k)-(=1i—4j+5k)
(—4+12+15=23]J

216 (b)

Note that the angle between two forces is 120° and
not 60°.

R*=F’+F*+2 F*cos120°

or R°=2F°+2F* %):FZ

or R=F

217 (d)

22 x1=n"mls’
44

d

—( y|= (Ot) dt( t’|=10—-2¢
At maximum helght, vV,= =0
210—=2t=0o0r 2t=10 or t=5s
~.y=|10x5-5x5/m=25m
218 (a)
Given, @, =27 %X 400 rad s~*

219

220

221

222

223

224

0)2:27'[ x 200 rad 571
_ 2m(400-200)

=200 7 rad 52
2

)

In uniform circular motion tangential acceleration
remains zero but magnitude of radial acceleration
remains constant.

(b)

2
H1+H2—Zg(sm 30°+sin’60°)

20° (1,3
“Ix10\a" 2
(b)

Horizontal range

) 20m

2 .
R:u sin260 ()
g

Maximum height
2 .2
u“sin“6
2g

Here (1)=(ii)
u’sin2 6 _ u’sin’0

g 29

sin 6

H=

...(i1)

2cosO=
f=tan'(4)
(d)

For critical condition at the highest point w = g/R

=T:%=2n\/R/g=2 x 3.14+/4/9.8=4 sec

(@

Since displacement is long the Y -direction, hence
displacement $=10 j.

Work done { F-§=(—2i+15j+6k|.10 j=150J

(d)
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2 2 2 . .
Cji}z/:a/(;dZXZO R=Y sm29:200’T:2v51r19:5

t t

2 .

d—yZZBx.d—X Dividing, x2sinf cosf g _200_,,
dt dt g 2vsin® 5
d2y—23 N M+ dx 2 or vcos@=40ms "'
dt’ B ' dt dt It may be noted here that the horizontal component of
ca=2p V2 the velocity of projection remains the same during

the flight of the projectile
o
-'Vx—\/ﬁ 234 (c)

a,.=4é centripetal acceleration

225 (d) a,=é tangential acceleration

tanf= "N ay =4 net accelerationé, Resultant of d. and @,
10

tan30°=—"~ T
3400 - K ac

avd+ A\
v=33 —196.3m/s ~ T
V3

N
AN
226 (d) \{t
Viax=VHrg=+v0.2 x100 x9.8=14m/s
235 (a)

228 (b) )

u

Rmax:R:_

nhzlgt2=t=q/ 2nh ) g
2 g =>u2:Rg

Horizontal distance travelled by ball u2sin 20

/ Now ,asrange =
nb=ut,nb=u 2_nh) ....(i1) g
g ,R_Rgsin20

. . the
Squaring Eq. (ii), we get 2 g
2
n?p=42nh =>sin29:%=sin30°=>9=15°
g
2
.._n:2u2h 236 (c)
gb Velocity at the lowest point, v= V2 gl
230 (b) At the lowest point, the tension in the string
2
mv’ if radius i T=mg+"=mg+D(2g1/=3
F= . For same mass and same speed if radius is =mg ; =mg I gtj=omg
r
doubled then force should be halved 237 (a)
231 (a) v=K(yi+xj)
2 . h vx = Ky
v b— s
We know that tanf = Ra and tan0" p & dx K
g ; - =
8 dt Y
v v’b dy
H —_—_=—N=—- P —
ence b~ Rg h Rg Similarly, E =Kx
232 (b) Hence dy =%
It is a vector quantity dx y
= ydy=xdx , by integrating
233 (a) y2=x2+c
238 (d)

Page]| 97



Tension is string = centrifugal force

In first case, F=mr %

In second case, F =m|2r|(2 w/=8mr «’=8F

239 (d)
At45°,v,=v,

or u,=u,—gt

=
q
; 40(sin60°—sin30°) —15s
9.8
240 (d)
"." Angular momentum EZF x [_5
Where

F=v,cosOti+ vosinet—%gf)j

p=m[v,cos0i+(v,sin0—)j]

E:fxl_i:_?mgvotzcoseﬁ
241 (c)
2 2
pomv :500x(1o) — 1000N
r 50
242 (b)
2
pomv :500><1OO:103N
r 50
243 (a)

At the highest point of trajectory, the velocity
becomes horizontal. So, it is perpendicular to
acceleration (which is directed vertically downwards)

244 (a)
L2m_2m 2n
ity 6 —==—rad/hr= radls
Angular velocity T o2 86400
245 (a)
2 . 2 2 . 20an 2 2
B, = Ysin 0. 4 HZ:u sin”(90—6) _ u’cos’6
29 29 29
2 .2 2 2 2 2 2
Hlezu sin GX u” cos Gz(u 51n29) :i
2g 2g 164" 16
~.R=4+H,H,
246 (b)
Area in which bullet will spread ¢, 7t
2
For maximum area, r = Rmaxzv— [Whenf=45°]
v’ : '
Maximum area annaxzn — | ==
g g

247 (a)
Time to reach max. height &t
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Time to reach back to ground ¢t 248 (a)

Total time of flight T, =t,,+t, Let the bead starts slipping after time ¢
Tp=2t, ﬁg

_ 1

|<—L —>

|
For critical condition Frictional force provides the

centripetal force
me’ L=pR=pm xa,=puLma

=m|at?L=pmLa

=>t= \/E [As w=at ]
a
249 (a)
\/ 2h
t=4/—
q
Distance from the foot of the tower

d:vt=V\/&:250m

g
Y
When velocity ¢ B
and height of tower(é4 h
Then distance x=~ M
2V g

X:V\/&ZZSOTH
g
250 (c)

A-B=ABcos=6

and |A x B|= ABsin6=6+3

ABsinQZG\E:ﬁ

AB cosf 6
or tan9=\/§
and 0=60°

251 (c)

1
Using relation 0 =, t +5a t
_1 2_ .
0,=7lal[2]'=2a ()
As w,=0,t=2sec

Now using same equation for t =4sec, ;=0

91+92:%a(4)2:8a ..(ii)

0
From (i) and (ii), 6,=2a and 6,=6«a .. 6—223
1
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252

253

254

255

257

258

259

260

(b)
S=[10i—2j+7k|-(6i+5]—3k|=4i—7j+10k
W=F-$

=10i—3j+6k|-(4i—7j+10k|
$(40421+60)1=1211

(b)
The amplitude is the radius of the circle
0.8

R= 5 0.4m

The frequency of the shadow is the same as that of
the circular motion, so

w=230rev/min

$0.5rev/s=mrads '

LVZE:LZO.SHZ.
2n 2n
(9
_ 1 1 _
Sx—uxt+§axt =>SX—E><6><16—48m

Syzuyt+%ayt2=>5y=% x8x16=64m

S=VS,+S,=80m

(@)
Here, r=92m,v=26ms ', u="?
2

As mTv=F=pR=ymg

2
y:V_:MZO_75

rg 92x9.8
(9
P.0=(3j+4k|.[2i+5k|=6+20=26
(b)
v=v2gh=+v2x10x0.2=2m/s
(b)
w, T
G2 12h_ 5y
w, T, 1h
(9

Given condition h1: hz
2 .2 2 .2
u;sin®45°=u;sin"0

uZ
. 2 1 .2
sin”f=—sin"45°

u,
1
4

11
oo o=
2

N | =

sin9=%=>0=30°

261

262

263

264

265

)
The speed of projectile is vV and angle of projection is
45°.

v,=vcos 45 o=

V2

. .V,
v,=V sin45°—{(=—=—¢

V2

At highest pointv ,=0,v, = v

V2
Maximum height achieved,

2 .2 2
_v'sin“45° _ v

H -V
29 49
Now, angular momentum about O
Jmv v my’
V2 4g 442g
(b)
' 2 2 o_FE
E =Ecos’0=Ecos*(45 )—5
(b)
u’sin’ 0
Maximum height of projectile, h,=
2, + 20n0
g =10 xsin'30° 5 o0
2x10 4
usinf

Time for attaining maximum height , {=

_p=10xsin30°

10 =0.5sec

1
.. Distance of vertical fall in 0.5 sec, S= 5 g t°

:s:% x10%(0.5/=1.25m
.. Height of second ball( 1.25+1.25=2.50m
(a)

When particle moves in a circle, then the resultant
force must act towards the centre and its magnitude

2
F must satisfy, F = mTV

This resultant force is directed towards the centre and
it is called centripetal force. This force originates
from the tension T

2
Hence, F = mTva
(c)
y=ax—bx’

For height or y to be maximum
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266

267

268

269

270

d_y:0 or a—2bx=0or x=-2L

dx 2b
S Y max =a L . Lzza—z

max 2b 2b 4b
and (d_y =a=tan0

dx |,=o

where 0 =¢ angle of projection
~.0tan"'(a)
(<)
Displacement, *=(al+a})—(al)=a}
?Z—K(ny}'):—K(aHaj)
Workdone, W=F.F
C—K(ai'+a}’).aj’=—KaZ
()

At the two points of the trajectory during projection,
the horizontal component of the velocity is the same
=ucos60 °=vcos45 °

=147xl:vxi_=>v:i_7m/s
2 V2 V2
Vertical component of u=usin60 °= 1472\/3 m
Vertical t fvzvsin45°=147><L
ertical component O \/5 \/E
. 147
G—mn
2
147 14743
butvy—uy+ay=>7— 5 —9.8¢
=9.8t:%(\/§—1]=t:5.49s
(b)
Cosez(k).(l+]+\/§k2)
112+ 12v2]
2 1
or COSQZ\/?:ﬁ or 0=45°
(d)
_ 27 _ 27 _( 1047 rad /s
T 60
And v=0r=0.1047 x3 x10"°=0.00314 m/s
(b)

Here the tangential acceleration also exists which

requires power

2 2
. 1% 1%

Given that a.=k’rt* and a.=—..—=k’rt’

r r

Or v’=Kk*r’*t? or v=krt

271

272

273

275

276

) ) _dv _
Tangential acceleration d=—-= kr

dt
Now force F=m x a=mkr

So power P=F xv=mkr x krt=mk’r’t

(b)
2 2
R, =2 =20 4om
max 10
(b)
T,—-T,=6mg
(d)

Net displacement in one loop = 0

.. netdisplacement _ 0
Average velocity ¢ - =
time t

=0

Distance travelled in one rotation (loop) = 27r
distance _ 2 nr

.. Average speed =
veragesp time t
. 2x3.14x100
-  ————=10m/s.
62.8 mis
(b)

The angular momentum of a particle is given by
L=Fxmv
L=mvrsinf

.
[}
; Ee h

From figure,
L=rm(v cos45°)sin §

v cos 45°

™ (rsing)

V2
. mvh
V2
(@
Kinetic energy = potential energy
1 2_ mgh
“mlky F=22
y Mk =
1+—
R

rsinf= ﬁ)
r

=>%mk22gR:m—gh=>h:
1+—
R

Height of projectile (.the earth ’ ssurface=h
RK’

Height { centrer=R+h=R+ 5
k

Bysolving r=
1-k’
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277 (c)

. . . . mv
Tension = Centrifugal force + weight { ——+mg
r

278 (a)
R=2H Given

We know R:4Hcot9=>cot6=%

. 2
From triangle we can say that SII 6 :E ,C080= E

2 .
. Range of projectile R=2Y$in0cos@

N

-

279 (d)
Second’s hand of a watch completes its one rotation
in 1 min. So, its time period is 1 min.

280 (c)
Here,PZ(A+B],Q:[A—B),
R=VA™B’;

RZ_PZ_QZ
2PQ

|A%+B?-|A+B/'-(A-Bf

2(A+B|(A-B)

=46

cosf =

~0=cos 'ii
(o)
v=v2glii

(b)
w=2nn/t=2m1x100/60=10.47 rad s *

(b)

As the speed is constant throughout the circular

281

282

283

motion therefore its average speed is equal to
instantaneous speed

284 (b)
2 .2 . 2 .2
=y sin QAT:ZUSIDH=T2:4U 512n 0
2g g g
2
H g V' g Vg
285 (a)

286

287

288

289

291

For both cases tZ\/ &ZZ, constant
[¢]

Because vertical downward component of velocity
will be zero for both the particles

()
2 (10P
Centripetal acceleration= Y - & =5m/s’
r 20
(b)

For maximum range 0 =45 °
- u’sin26 / 4u’sin’ 0
T2 g gz
Roe_ sin90°xg _ 49
T? 4 xsin’45° 10
(9

Taking vertical downward motion of projectile from

=4

point of projection to ground, we have
u=—50sin30°=—25ms""'
a:+10m572, s=70m,t="?

.'.s:ut+lat2;
2
1 2
So, 70=—25 Xt+§ x10xt

or 5t°—25t—70=0or t*—5t—14=0
On solving t=7s

()
Using v>—u’=2as, we get
v2
sS=—
2g
v’sin26 _ v° : 1
Now, ——="=——or sin20==
g 2g 2

or sin20=sin30° or 6=15°
The other possible angle of projection is (90°—15°),
ie,75°

()

In 6 turns each of 60 °, the cyclist traversed a regular
hexagon path having each side 100 m. So, at 7th turn,
he will be again at

Page| 102



/6

Starting point

Point B (as shown) which is at distance 100 m from
starting point A. Hence, net displacement of cyclist is
100 m.

292 (a)
When speed is constant in circular motion, it means
work done by centripetal force is zero

293 (a)
, -
F:mv or v:\/ﬂ
r m

294 (b)

Change in momentum &2 musin 0
$2%0.5%x98 xsin30=49N-s

295 (d)
2 —
At highest point mRv =mg= v=+ gR

296 (b)

1 7 Y
Difference in KE=5m[N59r]2—¢gr]
62mgr=2x1x10x1=20J

298 (d)

u’sin26

g
ClOXlOXsmGO :10><£

10 2
(5x1.732=8.66m

We know that R=

299 (o)
Velocity of particle at maximum height h is
v =V cos § where V=4 initial velocity of particle at
which it is projected, 8 =¢ angle of projection
Angular momentum, L=mv h=mv cos6h

Z)mvhcos45°:m—Vh

V2
300 (b)
v=72km/hour=20m/sec

2
(v

—1/20x%20 -1
=tan ' =tan (2
5 e (ZOXZO) an '(2)

O=tan

301 (¢)
Horizontal component of velocity of A is 10 cos60°
or 5ms ' which is equal to the velocity of B in
horizontal direction. They will collide at C if time of

flight of the particles are equal or t ;=g

2usinf _ /&('h—l tz)
g Vgl 29

2 .2
_2u°sin“0

302 (c)

Equation of trajectory for oblique projectile motion
gx’

2u’cos’ 0

Substituting X=D and U=V,
gD’

2u;cos’ 0

y=xtanf—

h=Dtan 60—

303 (d)
Given 91:7'[/3:30 °
Horizontal range is same if 6,+6,=90°

-.0,=90°-30°=60°

_ u’sin’30° and u’sin®60°
Y1 2g Yo 2g
Y, sin®30° [ 1/4V 1.
T T TRl T VYT
y: sin’60° \v/3/4] 2 3

304 (d)
Since range is given to be the same therefore the
other angle is (90°—30 °] ,ie,60°

2

o Ysin®30° 1) vt
29 412g
oY sin’60° 3| v*
2g 412g
H_3,34 3yg=3n
H 4 1
305 (d)

From force diagram shown in figure
T,cos30°+T,cos45°=mg ...(i)
...(i1)

2
T,sin 30 °+T,sin 45°="

After solving Eq. (i) and eq. (ii), we get
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Ty cos 30°
+ T cos 45°

Tl sin 30°
+ T, sin 45°

r

or v<vrg
Vo =Vr g=v1.6 x9.8=3.96ms "’

306 (a)
Given (2’+2}'—IA<V)+(2'—}+21A<)+_C>=}'
~C= 1(1—2] k) (2‘+}'+2f<)
(—2i—k.

307 (b)
For a particle moving in a circle with constant angular
speed, velocity vector is always tangent to the circle
and the acceleration vector always points towards the
center of circle or is always along radius of the circle.
Since, tangential vector is perpendicular to the
acceleration vector. But in no case acceleration vector
is tangent to the circle.

308 (a)
2 . B 2 .
u 51n26:4\/3>< u'sin@
g 2¢g

2 2
or u—251n9 cos(—):2\/3u—sin29
g [¢)

309 (b)

The time taken by the particle for one complete
revolution.

_2mr

~ speed
. 2x3.14 x 100:20S

31.4

Hence, averge speed is
v = 2 x3.14 x 100 —314ms"

v 20

311 (d)

At the two point of the trajectory during projectile
motion, the horizontal component of the velocity is

same. Then,
ucos60°=vcos45°
1 1 _147m
147 x ==y x (VAY,
2 V2 T2 s
Initially, u,=usin 60 °= 14743 m/s
147 1 147
Finally, v, =vysin 45°=—~ x
2 a
Butv =u,+a t\/%_mz\/?’_g.gt

9.8t=%w§—1)\/t=5.49s

312 ()
dX d 2
=—=—|3t"—6t|=6t—6 t=1,0.=0
0= g T | HALE=L0,
dy_d 1
v,= it dt( 2t) 2t=2. Att=1,0,=0

2 2
Hence UZ\/UX+Uy:0

313 (a)
The maximum velocity for a banked road with
friction,

vi=gri
=1>=9.8 x 1000 x ¢,
(@)

For horizontal planes potential energy remains

314

constant equal to zero, if we assumes surface to be
the zero level.

(©
Change in momentum of the ball
&mvsin@—(—mvsin)

sinf _

315

2vsinf
X

g
(weight of the ball X total time of flight

(2mysin =2mgv

316 (b)
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317

318

319

320

321

322

323

If the both mass are revolving about the axis yy " and
tension in both the threads are equal then

of o

szx:mwz(l—x)

= Mx=m([—x)
ml
=>X:
M+m
(d)

In 15 second’s hand rotate through 90 °
Change in velocity |Kl|: 2vsin (6/2)

. 2n 1
(2[rw)sin(90°/2)=2 x1 x == x —

sin(90°/2)=2x1x 2 x L
. 4n TvV2 cm
=TS S AsT=60
060\/5 30 sec[ s sec|
(b)
F=mro’=mr(2nv|ie, F «v’

2

2—F= Y| or v=vV2=5vV2=7rpm
F v
(b)

Since F=4 2'—33' is lying in X —Y plane, hence the
vector perpendicular to F must be lying
perpendicular toX —Y plane ie, along Z-axis.

(9

2 2
v> _[60x5/18) 071
40x9.8

1"
)

1
F=mw’R..R — (m and F are constant)
(6

If @ is doubled then radius will become 1/4 times
ie. R/ 4

(b)

Because here tension is maximum
(d)

Tsin0=M w’R (D)
Tsin@=M w’Lsin ...(ii)
T=Mw’L

(M-41°n’ L

2

N AN
U
416 ML
324 ()

h:vsinet—%gt2

or lgt2—vsinet+h:o

2
t1+t2:——vsmBthHZ:szmG:T
Eg
or T=(1+3|s=4s
325 (c)
Vo=V urg=+0.75x60 x9.8=21m/s
326 (a)

There is no change in the angular velocity, when
speed is constant

(@)

By doing so component of weight of vehicle provides

327

centripetal force

(o)
Let t be time taken by the bullet to hit the target
-.200m=2000ms 't
200m 1
=>t= —_1 =—3
2000ms = 10
For vertical motion,

328

Here u=0
h=Lge
~h=3g

1 1V 1
h==—x%x10%x|— | =—m=5
2 (10) 207"

.". Gun should be aimed 5cm above the target

329 (b)
Component of velocity perpendicular to plane
remains the same (in opposite direction)
ie,usin0=20sin30°=10ms "'

330 ()

. .. . 2usinf _2x50x1 _

Total time of flight ¢ =% 10 =55

Time to cross the wall ¢ 3 sec (Given)

Time in air after crossing the wall & 5—3|=2sec
.. Distance travelled beyond the wall & f ucos0|t
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C50><§><2=86.6m

331 (a)
When a body moves on a circular path then force and
distance are perpendicular to each other. Therefore,
work done by the force is

W=F-dcosf
tF-dcos90°(-0=90°)
604
333 (a)
© ©
T:mw2r=>w°<\/f'.gj=\/%=>w2=71=5rpm
334 (c)

Because vertical downward displacement of both
(target and bullet) will be equal

335 (¢)
At time €, the velocity of ball will be maximum and it
goes on decreasing with respect to time
At the highest point of path its velocity becomes
zero, then it increases but direction is reversed
This explanation matches with graph (c)

336 ()
dw
a=—--=0 [As w=constant]
dt
337 ()
For a particle in uniform circular motion
yA

PR )

-—x

a=—=towards center of {

a= —cosG%—sinG})

=< ==

2 A

Lazv—cosm—v—sinej
R R

338 (c)

u’sin20
R=——"""=" At0=45°,R=max.
g

e
SRy =—
g

339 (a)
If the horizontal range is the same then the angle of
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projection of an object is 8 or (90 °—8 | with the
horizontal direction. So, the angle of projection of
first particle is 0 and the other particle is (90 °—6|
_2usinf
1 g |
_ 2usinf(90°—0)|
g
_2ucosf

g
2usin® 2ucos6
g g
2u’sin20

2

St,=

t,t,=

2R

_(._.R:

g

u’sin20
g

Ltit,=

340 (c)
In uniform circular motion, acceleration causes due to
change in direction and is directed radially towards
centre

()
Here, a=20,3=0

(B
: L/
et b

(@ (b)

341

2usin(a—
Time ofﬂightofAis,TI:M
gcosf
(2usin(20-6) _2u . o
gcosf g
2 0_2
Time of flight of Bis, T,=24300 = 2U 10 g
gcosG g

So, T1=T,. The acceleration of both the particles is
g downwards. Therefore, relative acceleration
between the two is zero or relative motion between
the two is uniform. The relative velocity of A w.r.t.
B is towards AB, therefore collision will take place
between the two in mid air.

342 (a)

To reach the unshaded portion particle P needs to

travel horizontal range greater than Rsin45 ° or

R L
—. So it will fall on

(0.7 R) but its range is less than 5

shaded portion
Q is near to origin, its velocity will be nearly along
QR so its will fall in unshaded portion

(b)

Since the projectile is released its initial velocity is

343

the same as the velocity of the plane at the time of
release

Take the origin at the point of release

Let x and y (& —730m) be the coordinates of the
point on the ground where the projectile hits and let t
be the time when it hits. Then

y=—v0tc056—%gt2
where 6=53.0°

This equation gives

1
. y 29
% tcosf
—730+1(9.8)[5
— =202ms "'
5c0s53°
344 (b)

Only horizontal component of velocity (u cos 9)

345 (a)
Water will not fall down, if weight, mg=¢
centrifugal force

cmrw =mr 27‘[
T
346 (a)
10.57+(0.8+c*=1

0.25+0.64+c°=1
or ¢°=1-0.25—-0.64=0.11

or c=40.11
347 (c)
2
e 0e
348 (b)

If |A|—|B| x, then |C|=+2 x
Now, A+B=—C

or |A+B|-(A+B)=(-C)-(-C)
6=90°

or cos0=0 or
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or A-A+C-C+2A-C=B
or x*+2x°+2x*V2cosh=x>

or cosf= _—_1

V2
C.or 0=135°
Again, B+C=—-A

or (E+é)-(§+a:—(—;€)'(—;&)
or  x+2x*+2x*V2cosf=x>
—2x° -1
—or 0=135°

or CoS=——"——=
2x*\2cos0 2

349 (d)
Tension in the string T =m W' r=4m'n’mr
n T 2T
Ton'=—2=2= n2=5\/£:7rpm
n \T, T
350 (b)
For same range angle of projection should be 8 and
90—-6
2usinf

So, time of flights t;= an

. _ 2usin(90—0) 2ucos6

2

9 g
L _4uzsin9c059
By multiplying ¢ t1t,=——F——
9
2 .
‘) 2:g(u sm29)=£=>tlt20<R
9 g g
351 (d)
va m 2 2
Radial force ¢ :_(ﬁ) :L[AS p=mv]
r r\m mr
352 (d)

The velocity at B is v, where
vi=u?-2 gL, in vertically upward direction. As is

clear from figure change in velocity

(O A’
OB'=OA=A'B
L\/u2+v2=\/u2+(u2—29L)=\/2(u2—gL)

353 (a)
Time period of earth on its own axis
T=24h
624 x60%x60s

.. Angular velocity o = ZTH

2m

©24 %60 x60

354 (a)
When body is released from the position p (inclined
at angle 6 from vertical) then velocity at mean
position
v=v2glii

2
my

.. Tension at the lowest point ( mg+

m

l [2g1(1—cos60)||=mg+mg=2mg

Lmg+
355 (c)
~*W=FS cosf..0=90°

356 (b)
Let ¢ be the angle of projection of the second body

2

R= [sin(2 a— Bl —sinp]

gcos' B

Range of both the body is same. Therefore
sin(2a—B)=sin(2a'—B)
2a —B=n—2a—p|

a'=%—[a—ﬁ)
NOW’T:MAT':M
gcosf gcosp

T _ sin(a—B): sin(a— B

T
sin(a—ﬁ] _Sil‘l((X-,B)

e © cosa
sin| = —a

2
357 (a)

_B+(2'+23‘—31A<):i'
or B={ —2}'+3]2
358 (d)

Page | 108



359 (a)
11 Ceriripetal velocity at highest point
7= 33 (v gR=v10x1.6=4m/s

0.4472=c0s63°12"'
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360 (a) 366 (a)

Centripetal acceleration v= v, cos 6
a= % % =v,cos6
Angular acceleration « = % :% cos 0 :%
L a=Rd 0=60°
v
61 (9 367 (c)

All the balls are projected from the same height,

'_I:he_’veloiity of the particle at any time ¢ therefore their velocities will be equal.
v=v0+at So0,v,=v,=v,

The X-component is

v,=v,ta.t 368 (d)

The y-component is Maximum tension in the string is
V,=vg+a,=—0.5t/ms™ TmaX:mg+msz

When the particle reaches its maximum X-
coordinates, V,=0. That is

3—t=0

=t=3s

The y-component of the velocity of this time is
v,=—0.5x3=—15ms '

se2 () Z,mg+2n;gl(1—c0590)
A=2i—j+3k;B=3i-2j-2k;C="?
Db A Dar . 2mgl L
R=k=A+B+C Lmg+ l .251n?
k=[2i—j+3k|+(3i—2j—2k)+C p
:52'—3}'+12+E‘ '.'(1—c0590=251n230
..C=—5i+3]

[Since 0, is small]

363 (a) img(1+63)
Tangential acceleration a =L«
..Normal relation N=Ma= ML« 369 (b)
‘. Frictional force F=mN = uMLa R’=P°+P°+2 P’cosh or R*=2P°+2P’cosh
For no sliding along the length frictional force = or R’=2 P? ( 1 +c059)

centripetal force

ie ,uMLa > ML w* or
As wW=w,tat=at

R*’=2P’

1+2 coszg—l)
2

or R’=4P’ cosZg
.'.uMLazML{at)2=t= K

o or R=2Pcos g
364 (b)
mv2cx£=>vo<r° 370 (a)
r r Horizontal component of velocity U, = 500m/ s and
[.e. speed of the particle is independent of r vertical components of velocity while striking the
ground
365 (b)

. 3E
Ek:Ek COS2 SOO:Tk
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371

372

373

374

375

> u =500 m/s

500 m/s

X

\ A
100 m/s

0,=0+10 % 10=100m/s
.". Angle with which it strikes the ground

:tan_l(m)ztan_l(l)
500 5
()

Here, Mass of a stone, n=2kg
Length of a string, r=0.5m
Breaking tension, T =900 N

o T 900

= 2 =—0= =900
AsT=mr o or® mr_ 2x05

1| U

f=tan |2
UX

w=30rads '

(b)

2
my
Ttop:T_mgzzmg

Ty, _ 2mg _1
Tbottom 2m g+6mg 4
(@)
ABcos 0=AB orcos0=10r0=0°
(b)
Viax=VHrg=+v0.5x40%x9.8=14m/s
(<)
For projectile A
u’sin’45°
Maximum height, H ,= . LS
29
For projectile B
. . ué sin” @
Maximum height H, =
29
As per equation
H,=H,
ussin’45° ugsinf
29 2g
sin’f ﬁ
sin“45°  uj,
u 2
=sin’0 =(—A sin’45°
Ug
2 2
.2 1 1 Uy, 1 .
=sin“0=|—=| |—=| | —=—=(Given
(¢2)(J§ Up Jz( )

=>sir19=%=>esin1

1):300

2
376 (a)
Extension is first case
Al,=2a—a=a
From Hooke’s law
F=kAl
mr o’ =ka

m(2a)w2:ka

In second case,
2

m(Ba) 2—” :k(3a—2c1\)
T
On dividing Eq. (ii) by Eq. (i)
T'=(2T
2

377 (c)
Centripetal acceleration

2

x 4=4m°

. 2.2 2
t4nnr=4n

378 (b)
F+F,+F,+F,=(5i—5]+5k|+(2i+8 j+6k)
+(—6i+4 j—7k)+H—i—3j—2k)

L4i+2k
This fore is in Y — Z plane. Therefore, particle will
move in y —Z plane.

379 (c)
Let v be the velocity at the time of collision

v sin 60°

Then, u x/Ecos 45°=vysin60°

(uﬁ)(%):%;.vz%u

381 (a)
Given, r=(20/m)m
v=80m/s
0=2rev=4mrad
®,=0

From the equation
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2 2
W =wy+2a0, we have

w’=2af
2
or V—2=2'£9
r r
or a= v 80F
2r0 2x(20/m)x4n
i40ms*
382 (b)
2 . 2 : o
R=U sin20 :(500,) x sin 30 —12.5x10°m
g 10
383 (d)
Angular velocity of second’s hand
(.)2_71_3_3.14
60 30 30

$0.1047rads ™ *
Linear velocity, V=rw
$3x107°%0.1047=0.00314 ms ™'

385 (d)
Here, r=5m, y=0.5,0="?,g=10ms "
2
mro =F=puR=umg

w:\/ﬂ:\/M:]}'ad 571
r 5

386 (d)
Kinetic energy given to a sphere at lowest point =
potential energy at the height of suspension

387 (b)
Centripetal force { mr @’=5x1 x 4=20N
388 (b)
T:2usm9:2 x9.8 ><51n30:15
g 9.8
389 (c)

A particle performing a uniform circular motion has
a transverse velocity and radial acceleration

390 (d)
In equilibrium position along y-direction

2 sin 60° (,v/3+F cos 0

or 2X§: 3+F cosO or Fcos8=0
As F#0

-.cos0=0 or 6=90°
Along X-direction, F'sin90°=1+2 cos 60 °

L1+2><l
2
F=2N
391 (b)
2
tanf=-"— or=tan |
rg r
392 (a)
M=£=>mv Zk.‘.K.E.zlmvzzL
r r r 2 2r
. k —k
(| Fdr=| —dr=—
PE[ fr2 .
; k k_—k
L K.E.+P.E.=———=—
Total energy o r oy

393 (a)
When the angle of projection is very far from 45 °
then range will be minimum

394 (c)
Difference in K.E. = Difference in P.E. ({ 2mgr
395 (c)
v=Vurg=v0.64x20x10=11.2ms""
396 (b)
. . Vi—V;
Tangential acceleration,a, =
.[45—-60122 .
— |t
8 )15fs
11, o
L——fts
ak
2
 [o0x2]
Radial acceleration ,a,= YL 234 fts
r 2500

Then,a=+a’+a,=4.14fts""

397 (d)

398 (c)
The range of particle is
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u’sin20

R=
g
2 . o
R:M(_‘.G:MSO]
g
2 . o
(.’R:u sin 90
q
2
{R==...li]
g

H

R

Now, the maximum height of the particle is
u’sin’Q
29

2
drei
(u'sin®4se |2
2g 29
2
. u .
o—..|iil
4g
Dividing Egs. (i) by Eq. (ii),
R_ u’lg
H u'lag
(R=4H

H=

399 (c)

T =tension, W =weight A F =centrifugal force
400 (d)

ri=viw; r,=2vl|w/2|=4v/w=4r,

a,=v’Ir;;a,=[2vFIr,=4vIr,=v*Ir,=a,

401 (d)

‘ZI X B‘:ab sinf

sinB cannot be greater than 1.

_;‘a X B| cannot be greater than ab.
402 (d)

2
Angular acceleration & ﬁ: 20,

403 (b)
To keep the mass M steady, let T'is the tension in the
string joining the two. Then for particle m,

For mass M ,
T=Mg...(ii)
From Egs. (i) and (11)

2
m_M =>v_ MgR

404 (b)

Since range is max, therefore 6 =45°

Hence, V ,=V cos0=V cos 45 o=V

V2
At the highest point, the net velocity of the projectile
is
V.=V cos45°
1 2 1 V°
2

SK.E.=—mV,=—m
2

=0.5K
2

405 (b)
Acceleration of electron
v [2.18x10°)

ro0.528x10 " =9>10%ms™

406 (d)

Given, equation is

(i)

Since, X-component of velocity remains constant, we

have

aX 1 s i

dt 3 -

From Eq. (i), we have y-component of velocity.

dy _ dx
=18 x

dt dt

dy . o[dx
=18|—
dt dt

.'.ay:21 ms

y=9x2....

1 2
—18><( ) =2ms >
3

407 (a)
Because velocity is always tangential and centripetal
acceleration is radial.
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408 (b)
Let a body be projected at a velocity U at an angle 0
with the horizontal. Then horizontal range covered is
given by

[ R
2 .
usin26 fi
—g
and height His

2 .2
_Uu'sin 0 (1.1.)

g
Given, R=3H
u’sin26 . _ u’sin°@

=3 X

g 29
Also, sin20=2sinOcos O
) u22sin9c059_3x u’sin’ @
h g 29
(2cos0=1.5sin0

R=

H

b tan@zi: 1.33
1.5

$0=53°7"
Hence, angle of projection is 53°7"'
409 (d)
When the string makes an angle 0 with the vertical,
then

T—mgcos 6= %
Substituting the values, we obtain
(112
, X
6—((1}(10)(1059:&

or 6—10 cosf=16
or cosf@=—1=cos180°

..=180°
410 (b)
2 .
Range,R:u sin2 0
g
2 . °
.'.20:u sm(2 x 30 )
g
U—ZZA:2—9X2:ﬂ
g sin60° 3 V3

u’sin’0
29

.40 sin°30°

b= X ——F

V3 2

Now ,H =

1 2
z,ﬂx_(i) -3,
V3 2 43

412 (b)
vi=u’+2as (1)
C
[ h/2
h B
h/2
o
At B,u=10m/s

at max. height, V=0
a=—10m/s’; s=h/>2

From equation (i)
0=(10/*+2(—10/h/2=h=10m

413 (c)
When two bullets are fired simultaneously,
horizontally with different speeds, then they cover
different horizontal distance because there is no
acceleration in this direction.
Since, horizontal distance | R |= velocity x time..
But there is a vertical acceleration towards the earth
(g), so the vertical distance covered by both bullet are
givenby
y= 1 g tz,which is independent of initial velocity.

2
So, both the bullets will hit the ground simultaneously

414 (b)
u’sin’0
H=
29
e 2
dH:Zusm Qdu
2g
~dH _2du _ 1
S = =2 X —
H u 10

dH

..% increase in H:? x 100
.2
L—x100=20%

10

415 (d)
For vertically upward motion of a projectile,
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416

y:(usino()t—%gt2

(Lh:(usina)t—%th

Lgt’—(2usinalt+2h=0

= 2u sina i\/(4u2 sin’ac| —8gh
. - 2 g
If two roots of quadratic Eq.(i) are t;,{, then

. :2usina+\/4u2sin2a—89h
1 Zg
¢ :2usina—\/4uzsin2a—8gh
2 Zg

If particle crosses the wall at times t; and {;

respectively, then time of flight  is

t=Vt,t,
LP=tyt,
) (2usin0{ 2_(2usina]2—(4uzsin2a—8gh
B 9 4g2
. 4u’sin’a_ 8gh
6 2 - 2
g 49

£,2uzsin2a=gh
Given,u=+2gh
.'.2(29h)sin20{=gh

. .2 1
(sin“a==
4

{sina=

o N+

Sa=30
(b)

1
According to given problem E mvi=as’

\/E
DVY=§4—
m

v: 2as’
Soa,=—= ¢
R R TR (1)

Further more as

_dv_dv @_v@ (ii)
dS U1

a=—"="—.—=
“dt ds’dt
[By chain rule]

Which is light of equation (i) i.e. v=s1/ 22 yields
m

_ 2al| (2a|_2as
a,=|s\—I|—I|F— ...(1i1)
m m m
SOthata—\/az+a2— 2052 2 &2
CUTRTTEV mR m

Hence Clzzmﬂ\/lﬂs/R]2

.'.F:ma:2asx/1+[s/R}2

417 (a)
mv’ 1
F= .If m and v are constants then F & -
r
F, (r,
.. Fz - rl
418 (d)
For horizontal motion,
nw=v,tVt="%
Vo

1
For vertical motion, nh =5 gt’

2hv;
2

gw

1 n’w’
29

=nhVvn=

or 5
Vo

419 (d)
It spends negligible time on earth ie, it performs
projectile motion

Here maximum range R, =1m
2

u_q

[¢]

u'=1%9.8

u=v9.8=3.13ms "

)
As we know for hemisphere the particle will leave the
sphere at height h=2r/3

h:§><21:14m

420

But from the bottom
H=h+r=14+21=35metre

©

Speeds at the top point of each wheel will equal and

421

is equal to the speed of centre of mass.

422 (c)
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423 (d)
Let U be initial velocity of projection at angle 8 with
the horizontal. Then, horizontal range,
2 .
p=usin 20
g
2 .
(maximum height H= usin26
2g
Given, R=4y3H
2 . 2.2
. u sm29:4\/3. u'sin“0
g 29
~.2sin0cos8=2v3sin’0
83
sin 6
icot@=v3=cot30°
424 (d)
Time period = 40sec
No. of revolution =
Totaltlme _ 140 sec —3.5Rev.
Time period  40sec
So, distance (3.5 X2nTR=3.5x2m1x 10=220m.
425 (a)
The horizontal distance covered by the bomb,
X
BC=vy x4 2—h=1501/w=600m
g 10
A > B
A4
B c
.". The distance of target from dropping point of
bomb,
AC=VA B +BC*=1(80]+(600/"=605.3m
426 (b)

By using equation &’ =c;—2 af

427

428

429

430

431

432

433

2 2
©o =w§—2a[2nn)=a=§&,(n=36) :
2 44136

(1)

Now let fan completes total n ' revolution from the

starting to come to rest

_ @

dan

Substituting the value of a from equation (i)
_ ©g 4x 4% 36
T4n 3 a)f)

Number of rotation 648 —36=12

(@)

One force must lie in between sum and difference of

0=cof)—20((2nn')=>n'

=48 revolution

two other forces.

(@
F=mw’R.".F «’ (m and R are constant)
If angular velocity is doubled force will becomes four

times

(a)
vy=Vrg=v1x9.8=3.1ms"’
()

Refer figure when the velocity vector makes an angle
o with the horizontal, the component of acceleration,
perpendicular to velocity, ie, the centripetal
acceleration is g COsa. As horizontal component of
velocity remains unchanged in angular projection of

projectile, hence

ucos 6
cosa

vcos a=ucosBor v=

As, gcosa provides centripetal acceleration, hence
2 2 2
v v _u‘cos 6
gcosa=— or
r

- 3
gcosa  gcos a

(a)

|A+B|-(A-B|=0

A’—B*=0Qor A=B.

(b) .

Angular momentum L=F X p
L2124k x(2i—2j+k|=4i—8k
(a)

Since the block rises to the same heights in all the
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434

435

436

four cases, from conversation of energy, speed of the
block at highest point will be same in all four cases.
Say it is V. Equation of motion will be

VO </

'N +mg
TTIV2
N+mg=?0

2
. mvy
tN=———mg

R
R (the radius of curvature) in first case minimum.
Therefore, normal reaction N will be maximum in
first case.

(a)

2
1% . . .

—=a, the centripetal acceleration [Given]
r

m
"
2

If v is doubled, a”=4TV:4a

(b)

Using the relation
2

mTv =uR,R=mg

mv- _ 2_
T HMgT=V =HIg

v>=0.6 x150 x 10

v=30ms '

(9

As seen from the cart the projectile moves vertically
upward and comes back.

The time taken by cart to cover 80 m
;5_80_8_

v 30 3
Given,u=?,v=0,a=—g=10 ms*
(for a projectile going upward)
_8/3_4

~ 2 3°

From first equation of motion
v=u+at

ot

4
0=u—10x2
. 3

.40 4
G6G—ms

3
438 (a)
r=2usinb _ _Txg _ 2X98 _ 196
g 2sinf 2 xsin30
439 (a)

Direction of velocity is always tangent to path, so at
the top of trajectory it is in horizontal direction and
acceleration due to gravity is always in vertically
downward direction. Hence, v and g are
perpendicular to each other.

441 (a)
If air resistance is taken into consideration then
range and maximum height, both will decrease

(b)
v=+purg=+0.6 x150 x 10=30m/s

443

444

wR

@R cos® @R cosh

So, V,=2 wRsin(wt)
Att=T/2,V_ =0
So two half cycles will take place

(@

Centrifugal force on rod, F =

445

2
myv

along BF . Let 0

be the angle which the rod makes with the vertical.
Forces acting on the rod are shown in figure

ga(mg cosf + F sin 6)

mg
Resolving mg and F into two rectangular
components, we have,
Forces parallel to rod,

2
mv°~ .
mgcos 0+——sin0=T
r

Force perpendicular rod
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2
cosf

(mgsin 0 —
The rod will be balanced if

2
mgsin(—)=m—vc059=0
r

2

ormgsinf= Y cos@
2 12
or tan f=——= 10) =1=tan45°r 0=45°
rg 10x10
446 (c)

Horizontal range of the object fired,

u’sin20
R=———

g

At the highest point, when object is exploded into
two equal masses, then

2mucos@=m|0|+mv

tv=2ucos b

It means, the horizontal velocity becomes double at
the highest point, hence it will cover double the
distance during the remaining flight.

.. Total horizontalrange of the other part

[,B+R:3—R
2 2
LE u’sin26
2 g
.3 (1001 % 2sinf cosB
L= x
2 g
1007x2x2x2
L=x =1440m
2 10
448 (b)

ml" =T ()
Also, tension T  is provided by the hanging ball of
mass m,
=T=mg ...(i1)

2 2
>0q=—

l

It is the centripetal acceleration of a moving ball

mg=

449 (d)
Horizontal component of velocity at A

C

u ut
= 60°== . AC=u, xt=—
Vy=UCos 5 Uy 5

450 (b)
2 2
mg=20N and mv _ 2 X1‘4')
r

It is clear that 52 N tension will be at the bottom of
2

=32N

the circle. Because we know that T g ..., =mg + my
r
451 (d)
Tcos30°=mg
_ mg _+3x98_
T= = =19.6N
of cos30°  /3/2

F=Tsin30°=19.6 x %=9.8N

452
When particle moves in circle, then the resultant
force must act towards the center and its magnitude F

must satisfy
pom’

l
This resultant force is directed towards the center and
it is called centripetal force. This force originates
form tension 7.

2
.-.F:%:T

454 (c)
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a<B if B<Aor B<A

_’
— R
B

g

_’
A

455 (b)

Due to centrifugal force

456 (c)

Horizontal component of velocity at angle60 °=F
ie,cos60°=ucos 45°

147 x L=y x L
2 V2

o147

tV=——mS

V2
vertical component of velocity at angle 60 ©
14743
5 m
vertical component of velocity at angle
45°=vsin45°
EELIE B T
V2o W22
Butv =u, +at

u=usin60°=

457 (d)

(17 _178 g,
2 2
z,9.8t:%w§—1)
..t=5.49s
Rsin
Rcos _>T
mg
yY

The particle is moving in circular path
From the figure, mg=Rsin6... (i)

(i)
From equation (1) and (ii) we get

tan9=r—€ but tan9:L
Vv h

2
mv
——=Rcosf..
r

0.5
10

=0.025m=2.5cm

: h:v—2:
9

458 (c)

At the topmost point of the projectile there is only

460

461

462

463

465

466

horizontal component of velocity and acceleration
due to gravity is vertically downward, so velocity and
acceleration are perpendicular to each other.

)
In projectile motion, horizontal component of
velocity remains constant
-.vcosf=ucos20

2
_ucos26 _u(2cos0—1)

=>y=
cos0 cosB

=u(2cosf—sech

or V.V—V,.Vy=(V4V,). dt
or V.[0—at|=v,.(V,+at)
()

In complete revolution change in velocity becomes
zero so average acceleration will be zero

(d)
The time of ascent = time of descent & t,
T =1 total time of flight ¢ 2t

1h&
T

gsin45°

1A

. 9.8 9.8
45°0=22 =22

sin BC

-.5=9.82

1
S.S=ut+—at
2

s=0 ><t+%(gsin45°)t(2)

=_98 »
Or93¢2_57§%
Ste=4

St,=2s

S T=2t,~4s

(@)

v_ 100

“r 100
(d)
Range=

1lrad/s

2 .
u“sin26 —500m
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u’(2sin@cos )
—3
g
Time of flight=

=200m (1)

2usinf _

5s ...(i1)

From equations (i) and (ii)
ucos0=40m/s

467 (a)
| A x B|=(1](1) sinf= sin6.

469 (c)
Equating the moments about R

6 x PR=4x RQ
4 2

PR=-RQ=%<R
g "e=3RQ

470 (b)
Centripetal force { mr W' =5x1x 2 F=20N

471 (c)
2 .2 2.: 02
H:u sin” @ =>&:uzsm291
29 H, u’sin’0,
3_ sin’f,  sin6, _\3
1 sin’9, sinf, 1

Logically, we can conclude that

0,=60°,0,=30°
2 .
AgainR:u sin2 0
R, _4u’sin26,
R, u’sin26,

R, _4sin2(60°) _45in120°

R, sin2(30°]  sin60°
4x 33
Ry 2
- < 4
R, 3
2
472 (b)

Y =20vv’=209=20x9.8=196,v=14ms '
g

473 (d)
2
Ay = ——=10[-0=90°]
2g
u’=200
u2
R,ix=—=20m
g
474 (d)

475

476

477

478

479

480

481

For successfully completing the loop,
2h _2x5

h=§R=>R:—— =2cm
4 5 5
P.Q=0=P1Qor 6=90°

|P*Q|=PQsin90°=PQor |B|Q|

(a)

Here, r=100m,v=7ms ,m=60kg
Reading registered= resultant force =?

Two force are acting, weight m g and centripetal

2
mv
force —— at 90 ° to each other
r

. Resultant force
2

. 2 my
o\/(mg)+ -

2
[ =ns
7x7 )2

1/2

:60x9.8|1+

100% 9.8
$60.075 x9.8 N = 60.075 kg-wt

(d)
R=

v’sin26
g

In the given problem v’sin 20 =/ constant
2 2

sin30° =2

2 . \%
20=|—
VvV sin (2 3

1|1

. 1 .
or 51n20=§ or 20=sin 3

or 9:% sin_l[%}
(b)
w’R=4n’n’r=4n’it
(b)
ma cos #=mgcos (90—0)
dy

a a
=>—=—tanf=>—=—>

g g dx

R _Vv'(2sinfcosB) 29 _4cosf
H g v’sin’g  sinf
or R=4cot30°x H=4+3

(b)

:X:£:0.1rad/s
r 100
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482 (d) 483 (c)

Height, b= = 21980 Teveeorisi[AeBeC]
2 9.8 Li—=0QRI—4j+7K)+(Ti+2 j—5k)+H(—4i+7 j+3k
s= AB=ut=600x —20 =333 km e

6060 (—4i-5j-5k
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484 (a) 485 ()

Distance covered in 'n ' revolution = n 2 r=nnD ‘;{ x E‘:AB sinf. As sin6< 1, therefore AB sin0
=2000 tD=9500[ Asn=200, distance =9500 m | can not be more than AB.
—p=—29_ _;5,

2000 x 7T
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486 (c)
R’=R*+R°+2R’cosd or R’=2R*+2R’cosf

%=1+c059 or 0059:7 or 0=120°

487 (a)
Linear velocity,
v=r=2nnr=2x3.14x3x0.1=1.88m/s
Acceleration, a=w’r=(6m|*x 0.1=35.5m/s’
Tension in string,
T=mw’r=1x(6n/*x0.1=35.5N

488 (b)
Work done by centripetal force is always zero

489 (d)
The various forces acting on the particle, are its
weight mg acting vertically downwards, normal
reaction N. Equating the vertical forces, we have
N sin 0

mg

o0
Nsin@=mg...|i|
Also, centripetal force,
2
m=Ncos(9....(ii)
R
From Egs. (i) and (ii), we get
tan6=29 __(iii)
v

Also, from triangle OAB,

taHOZ%.....(iv)

Equating Eqs. (iii) and (iv), we get
2

h="_
[¢]
Given,v=0.5ms 'Ag=10ms °
2
~h (012) =0.025m=2.5cm

490

491

492

493

(b) S
Given, ﬁ:i+2j=uxi+uyj
Then U,=ucosf

and uy=2=uc059
_usinf _2_

c.tan0
ucosf 1

The equation of trajectory of a projectile motion is
y=xtan0—

gx’
2(ucosf

10 x x°

2(1f

(xtan 0—

Lxx2— =2x—5x"

(d)
— 2 2.2 |
T'=mg+mw r=m|g+4n nr|
2 2.2
n nmnr
—|r
60)

e
& 900

‘tmig+ =mig+

|

(d)

. R N S
Kinetic energy ¢ S mvy =K=as
or mv’=2as’

mv’_2as’
Centripetal force = ——=
R R

(b)
A=A A=BB. let 0 be the angle between A and B.
As per question,
_|AA+BB|.(AB+BA)
~ |aA+BB|AB+BA]
2 AB+(A’+B’)cosb

[V A>+B’+2 AB cos8|’

or COsSa=

or
2 AB+| A%+ B?|cosf=( A%+ B?) cosa +2 AB cosfcc
or 2AB(1—cosacos)
4| A%+ B?)( cosa—cosh)
2AB _ cosa—cosf

o A24B?  1—cosacost
2AB _ cosa —cosO
or (A’+B?) 1—cosacos
2 AB+(A’+B’)
or > 5
|A%+B%— AB

. [cosacosB|+(1—cosacos0)

|1—cosacos0 |+ (cosacos0)
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|A+B)* _(1+cosal(1—cos0)

or (A—BP [1+cos8)(1—cosa)
. tan°0/2
6 2
tan“0/2
t gz —A_B tanQ
o M7l A+B) T 2
494 (b)

10A%=4 A*+2 A*+2x 2 A x /2 A x cos
or 4 A%*=4J2 A cosh

1
cos0=—==0=45°
or \/2
495 (d)
Tsinf=M «’R ...(0)
Tsin0=M w’Lsin0 ...(i0)
From (i) and (ii)

T=Mo’L
(M4n’n’L
2 2
(M4n®|=| L=16 ML
T
——
\
\T
\
= \
/: : : _R::}_) m2R
496 (d)
u’sin 26
R="—"—=2 - Roy’. If initial velocity be doubled
g
then range will become four times
497 (a)
2 %2000
t:\/T:\/ 400=20s

x=100ms 'x20s=2000m=2km

498 (a)
Here,a=20,£3=0

&5 a
ée; K
9 B
A A

Time of flight of Ais,
2usin|a— ]
gcos 8

T,=

&2usin(29—9)

gcosf
Cz—utan(?

g
) . . 2usin 0
Ti htof Bis, T ,=
imeof flightof Bis, T, gcos6
éz—utan()

So, T',=T,. The acceleration of both the particles is
g downwards. Therefore, relative acceleration
between the two I zero or relative motion between the
two is uniform. The relative velocity of A w.r.t. B is
towards AB, therefore collision will take place
between the two in mid air.

499 (a)
If it is being hit then

d:v0t+%at2:(uc059)t

ucosf—v,
al2

0
T 600 ms’>

H

L 0 =60°

fe———>

600 X%—ZSO
.’.t:TZSS

or t=

H:(usinG]t—%XQt2

CGOOX§X5—%X10 x25

H=2473m

500 (b)
a’+b’+2ab cosd
(—a’+b*~2abcosd
or 4abcos6=0
But 4ab#0..cos6=0 or 6=90°
Again
‘Zz+5| and ‘Zz—l;‘ are the diagonals of parallelogram
whose adjacent sides are d and b.
Since |6+B|:|a—5
a parallelogram are equal. So, think of square. This
leads to 6=90°,

, therefore, the two diagonals of

501 (d)

The ball will be at point P when it is at height of 10 m
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from the ground. So, we have to find distance OP,

which can be calculated by directly considering it as a

projectile on a level (OX).

10 ms™!

Ground
u’sin20
OP=R=——"—
g
; 10°sin(2 x30°|
10
A3 s 13
2
$8.66m
502 (b)
i j ok S
V=0 XF=|3 —4 1|=—18i—13j+2k
5 —6 6

503 (a)
Given 6=‘§|}=6=53
Let C=A+B=A+3i+4]
5i=A+3i+4

=A=(-3i+]
|A|=V(3P+(1]
V10
504 (a)
i 2u 2Xu. .
Time of flight { 24500 — 24y _ 2 Weruca
g g g
505 (c)

Change in velocity (2 vsin|0/2]|=2vsin20°

506 (d)
At maximum height H, the horizontal component of
the velocity of the bullet { ucosf=ucos60 °=u/2

507 (d)

Tension at the top of the circle, T=m r—mg

508 (c)
Displacement & AB
angle between 171 and T_";
0=75°—-15°=60°
From figure
AB’=ri+r>—2r,r,cos

(3%°+4%—2 x3 x 4 cos60 °

613
AB=13
509 (b)
The ball reaches nth step in time ¢, then bn =ut
or t=bnlu,
1 5, 1 bn’ _2uh

Time taken to travel vertical distance nh is

t:\/M: 2h 2u’h _2uh
g g gb> gb

510 (b)
We know, F=mr a)z

r Q)Z = /,constant

2 1
W =
r
2
w,|°_1y
W, _rz
4@?_8_ _
—=—.-T,=2cm
@, r,
512 (b)

J 3
1

—————— 1 =5 ms’

19.6 m

Ry

Let t S be time taken by the ball to hit the ground
...H:%gtz:tz\/2H=\/2><19.6m=2$

g 9.8ms°
513 (c)
Equating velocities along the vertical,
1%
v,=V,sin30° VAL
v, 2

514 (d)

Given,m=1 x 10_3kg,co:1rads_1/\r:1m
Hence, centrifugal force {,m w'r=10"°N
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1N =10"dyne 515 (a)
..Centrifugal force=100 dyne

2

x 50=493 cm/s’

2.2 2
a=4n°'n"r=4n
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516 (a) Vi
s
N 2m
1 v
= V
519 (d)
2 Given, initial velocity=v,
, ) ' final velocity=0
The radius of circular path is 2m and the speed of the decel . _ ) .
objectis 4m/s ece erafzona——ax ... (i) |
The magnitude of acceleration is Let the distance travelled by the particle be S,
2 16 Now , we know that
a=-—=—"=8m/s’ _dv _dv _dx _vdv
R 2 aTd A dx
The acceleration is directed towards the centre X X
o _ . . dv ..
Therefore, when an object is at y=2m, its tca=yv o (11)
acceleration is —8 fjm/s2 ¢ Eqs. [i) Alii)
517 (b) dv _ 2
V—=—ax
Maximum height of projectile dx
H:uzsinzﬂ Lvdv=—a x*dx
29 On integrating with limit Vo - 0A0 - s
110[* xsin*(30°) 0 s
. = . _ 2
~H 2% 10 ..fvdv-{—ax dx
$2=125m e ek
) 7| =93
Time to reach maximum height Vo 0
t:usinG vy _—alsf
g 2 3
.'t:10><sm30°20.55 g)v_éza_s?)
10 2 3
So, distance of vertical fall in 0.5s 2
1 I8 3Vo =s’
9 — 2=
h :Egt 20
2113
1 2_ . 3 v,
(h==x10x%(0.5=1.25m is=|—
2 ‘ 2a
.. Height of second ball=1.25+1.25=2.5m
518 (b) 520 (a)
Initial velocit 2sin® i
_1 Y 1ty H:u sin GandT:ZUSIHQ
vV, =V 29 9
Final velocity v,=—v H _u’sin0/2g g _5
Initial momentum p,=mv 50 T 4u’sin’0/g 8 4
Final momentump,=m(—v|=—m
Change € momentumA p=p, —p, T
2 max 2
(.,-mV—(—mV] Tmax:mo‘)maxr-'-mg:T:w r+g
62mvj
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2—10 wmax
0.5

=>wmaX=\/&=\/@=5rad/s
r 2
(d)

Tension in the string T y=mR a)g

522

In the second case
T=m(2R|[4w2|=8mRwi=8T,

523 (a)
The object will slip if centripetal force acting on it is
more than friction force.

So, mrew’>pumg

ro’>pg
2

row”=constant
ry | @, ?
r2_ W,
4_[20f
ry o)
r,=1cm

524 (c)

. K
Kinetic energy at highest point K cos”45°= >

525 (b)
F’=F*+F*+2F’cos0
or F’=2F*(1+cosf)

1
or 1+cosf= E

-1
or 0059:7 or 6=120°

c.cos120°= _—1
2

526 (a)
The value of frictional force should be equal or more

. . . my
than required centripetal force. i.e. pmg=——
r

527 (d)

2 2
. myv myv
The centripetal force, F =——=r=—-—
r

roviorveyr [If mand F are constant]

v, |1
=5 = 266
2 . (,
6
528 (b)

Here, r=100m,t=62.8 s

530

531

532

In one circular loop, displacement = 0

..Velocity=0
Distance traveled =27r
 Speed & 2nr 2.14 x100 —10ms"!
peed & 62.8
(b)
R=2 x 30 % 30sin 30 ° cos 60 °
10cos’30°
4180 x%xl 2X2 —60m
(b)
TimeTzﬁ
%
V

t= tO t= 0

\%
ity=i=1

2 v

2r 2v
Vo= =—
nrlv mn

(b)

When a particle moves in a circular motion, it is
acted upon by centripetal force directed towards the
centre. Hence, centripetal acceleration is

NTdt T R
t
dt dv
{ R f v’
(t=—R 1
%
VR
_R—vot
Alsoi VR
dt (R—vo )
2R
f dr= voRf R ot
—=T=—(1-1-¢""
Vo
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533 (c)

.. displacement
Average velocity 6 ——
time

2
Jﬂai |
V= 4 ....(0)
av T/2

Y

H

| r/2>f
v’sin’f
Here H = {maximum height { ————

2 .
RZCrangeZ,—v sin2 6

. .. .2vsinf
and T =(time of flight ¢

Substituting in Eq. (i), we get
vavzg V1+3cos’0

535 (a)
Let the angle from the vertical bef. The diagram
showing the different forces is given

Formthe figure ,tan 0= a4
g

9=tan7lg
g
536 (d)

. . e
Centripetal acceleration, a,= E

Where V is the speed of an object and R is the radius

of the circle

537

538

539

It is always directed towards the centre of the circle.
Since Vv and R are constants for a given uniform
circular motion, therefore the magnitude of
centripetal acceleration is also constant. However, the
direction of centripetal acceleration changes
continuously. Therefore, a centripetal acceleration is
not a constant vector

@ _ .

A+B=8i—-2j+16k

m=—9 =0
|A+B|

(d)

Let At be the time interval. Then,

1
Further, hzuyt—zgt2

or gt2—2uyt+2h=O

2u +y4u,—8gh

.t

29
2u,—4u’~8gh
29

_W4u,—-8gh

At=t,—t,=
[¢]

and t,=

2 )2

g'lAt)

or le_
=

+2gh

Given, ui+u§,=(2 \/ﬁ)z

AR g'laef
aef 4
2

%(At)4—2gh(At)2+4h2:O

t]

+2gh=4gh

_2gh+Vag’h’~4g’h’ _4h
g’l2 g

At
or AtZZ\/E
[¢]

(c)
ALB,if A.B=ABcos90°=0
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(Zi+aj+kr@i—2j—k»=0 540 (c)

—9g—2= — v
or 8-2a—-2=0 or a=3. V=rw= o=—=constant [As v Ar are constant]
r
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541 (d)
In a circular motion

2
v:ooa, 2v,
a:—:—: =|—
rooaq

Vs
vy

542 (d)
u=v2gh=v2x10x20=20ms '
Time of ascent= time of descent
.th_.dzxzo_
oy —=¢ =256

g 10
.. time of flight =2 +2 =4s

543 (d)
If the string suddenly breaks, the centripetal force
will be zero only tangential force will be present, then
the stone travels in tangential direction.

544 (a)
Time of flight (T') is 2t.
...T:t2:2usm9
(’% x Uvertical

545 (d)

Let v the velocity of projectile at this instants.
Horizontal component of velocity remains
unchanged. Therefore,

vcos 30 °=10cos 60°

\ Q :E Vv= 10 ms '
or D) D) \/§
546 (a)
2 2
mv 0.25 xv
= 25 v=14ml/s
1.96
547 (a)
Maximum speed v =1 prg=+0.4 x 30 x 9.8=10.8¢
548 (a)
Tensions in the respective parts are shown in figure
m T T, m T, D
q® ? ] ' B

2 ———— r —f
Let @ be angular velocity, then
Tl—TzzmeXr ...(0)
and T,=maw’(r+2r)
T,=3mw’r ...(ii)

From equation (i) and (ii)

T,=4 me’r= —1=£
> 3
549 (c)
The tension of the string,
T=mr e’
(1x1x(2)=4N
550 (c)
The forces acting on the ball will be (i) in the

direction opposite to its motion ie , frictional force
and(ii) weight mg.

(@

An object moving in uniform circular motion is

552

moving around the perimeter of the circle with a
constant speed. While the speed of object is constant,
its velocity is changing. Velocity being a vector
quantity has a constant magnitude but a changing
direction. The direction is always directed tangent
line is always pointing in a new direction. Also when
it is moving in circular motion towards the centre,
hence acceleration is perpendicular to velocity.

V

v

(b)

Centripetal acceleration a,= vir

553

It acts along the radius and directed towards the
centre of the circular path

554 (d)
200 =ut

u

A

‘4 cm

mZOUm—:I‘

fe—5—

>

or t=200/u
40 1 200 |
== x98| ==
Also, 70077 u

On solving u=700ms "'

555 (¢)
Maximum force of friction = centripetal force
2 2
mv- _ 100 x (9| —270N
r 30
556 (d)
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:r><2n:0.06><2n
T 60

Magnitude of change in velocity¢ |V2 —\71‘

C\/vf+v§:8,88mm/s [Asv,=v,=6.28mm/s]

=6.28mm/s

V=ra

557 (a)
Power, P=F.v=|7i+6k|.[3j+4k|=24

559 (a)

dM:(M dx
L

Force on 'dM ' mass is
dFZ(dM)cozx

<—X—>

<A dx <=

By integration we can get the force exerted by whole

liquid
L
=>F:f Ma)zxdx :lMa)ZL
o L 2
560 (c)
Given,m=500kg,
v=36kmh '=36 x 1—58= 10ms ' Ar=50m
mv’
Centripetal force F = —
2
X
Hence ,F :M: 1000 N
561 (d)
Vertical force on the roller = weight of roller +
component of force in vertical downward direction =
(70 x10+200 cos 45 °)N
562 (c)
From figure,
Vosin 8
Vo
‘l’g‘ 8 Vo cos 6
H
]

Ground —>
. 1
H=(—v,sin 9)t+§gt2

v,=v,cos0

2 . 2
v,=[v,sinb"+2g H
v= \/vi+ vi at ground
v=y vi+2gH
It means speed is independent of angle of projection
Also, %gt2=H+ tv,sinf

From this, where 0 increases, t increases
Hence, (c) is correct

(d)
R=

563
u’sin20 _2u,v,
g g

.. Range & horizontal initial velocity (ux)

In path 4 range is maximum so football possess
maximum horizontal velocity in the path

564 (a)
Normal reaction at the highest point
2
nv
R=—-m
- g

Reaction is inversely proportional to the radius of the
curvature of path and radius is minimum for path
depicted in (a)

(b)
To reach the height of suspension, h=1

v=\/2gh=\/2gl

565

566 (d)
| jk
t=rxF=|7 21
—-315
(i[15—1]+ j|-3—35]+k[7+9]=14i—38 j+16k
567 (c)
x=at and y=¢ [Given]
dX 2 dy 2
=—=3auat ==L =303t
vX dt a andVy dt B

Resultant velocity ¢ v=\/vi+ v§,=3 tz\/a2+ﬁ2

568 (d)
2
my
F=mg— T~
mg -
569 (a)

Given,v=400 ms ',r=160m,a="?

. mv
Centripetal force ,F =——
r
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N

mv
ma=——
r
2
. \%
cd=—
r

1400 16x10*
160 160
10°ms ?=1kms*

So,a=

570 (b)
mv’
F=""" = Fuav> If vbecomes double then F
r

(tendency to overturn) will become four times
571 (c)

A, =50,0=60°

Then tanf = Ay/AX or AyZAxtanG

Or A,=50tan60°=50 x+/3=87N

572 (b)
2nr _ nr
T=—"—"=—
Here, 4v  2v
Change in velocity is going from A to B = v+/2
w2 2 V2v?
Average acceleration ¢ =
nr/2v r
573 (c)
u’sin’0 _ H, _sin’6,
H=—"7"7"—>—= 5
2 g H2 sin 92
V3 sin6, 5, S5 0, 1
— [o] s [ —
1 sin6, cosf, +/3
R, (2ufsin26, 4.sin® cosd, 4
R, ’sin20, sinB,cosh, 1
574 (c)
For weightlessness state of a body on equator
mg=mR w’
or w:\/i:\ 10 = 1 rads™!
R 6400 x100 800
575 (c)
2
At the lowest point, myv _ T,—mg ...()
2
. . my ..
At the highest point, =Ty+mg ...(ii)
Tmax _ TL _2
As Tmin a TH h
~T,=2T,

From Egs. (i) and (ii),

2T,—mg=T,+mg

T,=2mg

mv’ v
From Eq. (ii)), —=3mg or —=3
r rg

576 (c)
F=mro’
2 1.25
——X
125 2nm
(100N =314 N

x (100 ]’ (.w=2nf =2 x50 x 1)

577 (b)
Time taken by the bomb to reach the ground is given

g
given,h,,=80m,g=10ms

we have t ;=

2

10
Horizontal velocity of bomb
v=150ms '
Horizontal distance covered by the bomb
AB=Vt,
6150 x4
-600m
Hence, the bomb should be dropped 600 m before the
target.

578 (a)
AxB=4i+6]]x(2i+3])
(12(ixjl+120jxil=12[ix jl-12ix jl=0
Again, A-B=(4i+6j|-(2j+3i|=8+18=26

Al _V16+36 _1
Again, o =—F7— 7
i 5 Vavo 2
- 1-.
Again, B=—A
2
579 (c)

Let C be a vector perpendicular to Aand B
Then as per question k C=AxB
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580

581

582

583

AxB
orkz(i)

C
. 2i+3j+6k|x(3i—6j+2k)

(6k+2j—3k)
C(422‘+14}'—21l§)_7
(6i+2j—3k)
(d)
V?=U’-2g(L—Lcosh)

54LL:5gL—2gL(1—c059)

‘JSgL

5=20—8+8cos0

cosf=—
8

31
—<f<
4 m

()

Here,

Talalcl 6
V=\/18)2+(6)2:10 and tanf=—

..Hypotenuse, h=10m

cainp— 8 _8
..smB—lO,cosB— 10

:2uzsin9c059
g
6 8

2x10x10 %X —x—
010 10 10

R

R=

10

RZ%:&Gm
10

(d) B
AtA,VAZ\/gl
AtB,vBZx/S—gl
and at D,VDZ\/3—gl
Thus, Vg>Vp>V,
Also, T=3mg(1+cos8)
So, D,06=90°
~T=3mg[1+8)=3mg

(d)

8

t—\/2X490—\/2X49X100
Y 98 98

584 (a)

585

Here, v=900kmh '
. 900 x 1000

-1__ -1
60 % 60 ms =250ms

=\/ms=105

Minimum force is at the bottom of the vertical circle

2
Fpp=""—+mg=5mg
r
.'.v2:4gr
v’ 250% 250

or r=——

= =1594 m
4g 4x980

(<)

If v velocity acquired at B, then
2

vi=2gh

The particle will leave the sphere at B, when

2
mv
——>mgcosf
r

2gh_g(r—h)

r
Which gives h= 3

586 (a)

T=mw' r=10=0.25xw> x0.1=w0=20rad/s

587 (c)

Time taken to cover horizontal distance D with

constant horizontal velocity, t = D/v,cos0. Taking

vertical motion for time t, we have

h:vosinBXt—%gt2

{vysin B x 1 D
0 vocosB 27| v,cosH
2
LDtan@—l 2gD2
v,cos 0
588 (a)

(KE|,~ | KE|, =5 m(vi—v})

L%m(Sgr—griZngr
62x1%x10%x1=2017

2
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589 (d)

From figure here A=\3i—k

SO tan 1'1:?: V3=tan60°

i,=60°

Using snell’s law U, sin [;=H, sin I
IJl . 2 e} 1 ] .

or sinf=— sini;=——= sin 60" == =0sin45°
Ha k! V2

or r=1045°

The unit vector in the direction of the refracted ray
will be

~ A OA ]_ 4 »
n=1 sind5°i —1cos45 k:_(l_k)

V2

Z
_)
C
_’
A
590 (a)

ResultantEZ(ﬁ+é)+(ﬁ—é):213. Thus angle
between R and P is 0°.

591 (a)
- -2 5
|B|=A+B=|P[=(A+B]
|A+B|'=(A+Bf
or A*+B°+2 ABcosf=A>+B’+2AB

or cosB=1 or 60=0°

()

In 6 turns each of 60 °, the cyclist traversed a regular

592

hexagon path having each side 100 m. So, at 7th turn,
he will be again at

A ________
/ 6
Starting point

Point B (as shown) which is at distance 100 m from
starting point A. Hence, net displacement of cyclist is
100 m.

594 (c)

Angular momentum L=r X p=r xm X v

2
Now , as centripetal force, F .= ... [iil

r
Substituting the value of v from Eq. (i) in Eq. (ii), we
get

_m[ L ]2_ L’
F=—|—|=——
r|mr mr

595 (b)

Angular speed of minute hand,

_ t -1
©n=G0x60 ¢S

Angular speed of hour hand,
2n

Ww,=——— 1
"= 12x60x60 48

596 (b)

T=mg+mv

=mg+2mg=3mg

_ 1 5
Where v=1/2gl from 5 mv =mgl

597 (d)
A coin files off when centrifugal force just exceeds
the force of friction ie,
mre’ >umg

Jug

r

or =

Thus wdoes not depend upon mass and will remain

the same

598 (d)
Maximum tension, F =mr w’=mr 4 1’ v>
(0.1 x2 x4 x11°x(200/60)*=87.64N

599 (a)

34.3 2nr
2nr=34.3=>r= ndV=—r="77
mr r on & d T —

Angle of banking =tan ' ¢

600 (c)
Here U, =UC0s 60=15cos0
u,=usinf=15sin0
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Here, r=25m,v=5ms ',m=>500 kg

-2

a=1ms -,
V' _5%x5_
a,=—= =1ms
r 25
Time of flight of the ball is A, =V a+a=V1"+1"=/2ms*
T:2uy:2X15C059:3c059 D F=ma,,=500v2 N
10
I . o . 605 (d)
The boy will catch the ball in time T', displacement of Velocitv of the bob at the point A
the ball in horizontal direction should also be zero, so clocity of the _O at the point
1 , v:\/SgL ()
O=u,T——=a,T 2 ,
2 2| =v*-2gh... lii|
_2u, 2(15sin0) .
or T= —— 3 =10sin 0 ...(ii) h=L{
From Egs. (i) and (ii), 3cos0=10sin 6 Solving Eqs. i ii | Aliii], we get
3 -=7
or taH9=E=0-3 or f=tan '(0.3) cosf= 8
(0=cos | =L|=151°
601 (b) o - g8 |~
v=6i—8j
Comparing with 606 (d)
v=v. i=v = }-, we get Equating horizontal components, we get
1 V cos(90°—80)=vcosh
10 or VsinB=vcosBVV =vcoth
8 v
ya - 5
90° -
and u,=6ms "’
V
Also, u2=v,2<+vi
36+64=100 607 (c)
or v=10ms Centripetal acceleration=

. 8 6 An’n’r=4n’x (17 x04=1.61"
sin @ =— and cos0=—

2 10 2 10 608 (b)
R=Y sin26 _ 2v’sin 6 cos 0 Here, A,=A,=1
g o 96 ) and A’+A2+2A, A,cos6=(3['=3
R=2x10% 10X = X =X —m=9.6m 1
1010 10 or 1+142%1 %1 Xcosf=3 orCOSBZE
602 (b) Now, (A,—A,)-(2A,+4,)

For complementary angles range will be equal .
P y angles rang q (2A—A2—A, A,cos0

1_1

603 (d
(d) ¢;2x12—12—1x1x§:5

2 . 2
hmax.:V sin“ 0
2g

In the given problem, hmax, is same in both the cases

2 .2 2 . 2
~.visin® 60 °=v;sin” 30°

609 (b)
At the highest point, velocity along y-axis is zero.
Therefore, change in linear momentum
Vi_sin30°_1 2 _ 1 (mlusin a—0)|=musina
v, sin60° 2 3 3

or

610 (d)
604 (c)
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ﬂ([_fp(fe, 0)
9 .
o,

2 2

d=—2cosfi——~sinf j
R R
611 (d)
L=mlr xv)|

Direction of [r X v, hence the direction of angular
momentum remains the same.

612 (c)
Velocity at the lowest point
v=v2gl
At the lowest point, the tension in the string
2
my

T=mg+ l

Z)mg+ml(2gl):3mg

613 (a)
v=yurg=+0.4x30x9.8=10.84m/s
614 (a)
v,=8t—2
dx
“2=8t-2
or dt

t

or ji dX:f 18t—2)dt
14 2

2 t 2
or x—14=/4F-2t|,=4F—2t—12
or x=4t>2=2t+2 ...()
Further, vV, =2
dy

or —=2

dt

t

.‘.j.dy:f2dt
4 2

or y—4=[2t},=2t—4

or y=2t
_Jy ..
t=<
or 5 ...(11)
Substituting value of t from Eq. (ii) in Eq. (i), we
have
X= ‘yz— y+2
615 (a)

Here, centripetal force,

[
But the angle between force and displacement is 90 ©
because the direction of centripetal force is always
towards the center and direction of displacement is
always tangential.

Then work done
W=F-s=Fscos90°

616

1cos B

Initial kinetic energy at the point of projection O is
1 -

K=—mu
2

Where, m={ mass of the body

u=4¢ initial velocity of the projection

At the highest point (i.e. at maximum height H)

Velocity is v=ucos f3,

Where f3 is the angle of projection

.". Kinetic energy at the highest point is

K":%m\/z:K”:%m[ucos B'ZZ%mUZCOSZB

.3
According to given problem, K = 2 K

=>cosz,8=%

V3
2

lmuzcosz,BzE lmu2
2 412

cosﬁ=§ or f=cos” '

)=30°

617 (c)
mv
r
.. Tendency to overturn is quadrupted

N

F= . When v is doubled, F becomes 4 times

618 (c)
For angle
45°—6) R= u’sin(90°—26) u’cos26

g ¢
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u’sin(90°+26) u?cos20 620 (b)

For angle(45 +9)’ R= g g Increment in angular velocity @ =2n (n2— nl)
w=27(1200—600) 94 =27 > 600 rad _,,  ra
‘ min 60 S S
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621 (d)

. . .mv
Maximum tension 6 ——=16 N
r

16 x v
—3
144

(a)
Distance covered in n revoulation=n27r =nmD

= 20007tD =9500

=16=v=12m/s

622

—p=-20__5,
2000 x 7

623 (b)

h=145-22.5=122.5m

2x122.5
9.8

or 40=v*x5Vv=8ms

Now, 40:V\/

624 (a)
Range of projectile,
2 .2
g=2usin® o
g

u’sin’0
Height, H=———— ...(ii)

...(111)
u’sin’ x u’ cos’0
2gx2g

From Eq. (i) we get,

4u’sin’0 xu’cos’0 x 4

2gx2g

R=+v16 H H, [from Eq. (iv)]
~R=4HH,

(d)

120rev/min=120 x 2—3 rad/sec 4 mrad/sec

2 2.
H,=u"sin" {46

Then H H,=

(V)

R’=

625

626 (c)

R=4Hcot0,if R=4H then cotd=1=0=45°
(—a>) — —

F,=F,j,F, xF,isequal to zero only I angle
between 1?'1 and 1?'2 is either 0 ° or 180°. So 1?'2 will
be 4].

627

628 ()
u’sin’0
2g

Maximum height, H=

Time of flight, T = 2usinf

.E_usm@/Zg _g_10_5
8 4

T* 4u’sin®f/g° 8
629 (c)
x+y=16, Also y*=8+x"
or y’=64+16—y/
["x=16—y]
or y’=64+256+y°—32y
or 32y=320 or y=10N
5.x+10=16 or x=6N

8N <
X
630 (c)
For 6=45°
2 .. 240 2
Hopp= L0457 U | ing50= 1
29 4g V2
2 . ° 2 2
R sin90 :U_;..'Bzu_x4—g:4=R:4H
g g H g u
631 (d)
Here, n=2rps, r=5cm=0.05m,u=7?
2
As VY =F=pR=pmg
r
. v (r27m) 4n2n2r
rg rg g
Lax 2222 2X005_ .
7 7 9.8
632 (a)
Vain=V5gr=17.7mlsec
633 (c)
cosO=A -B/ AB
634 (a)
2
ang=""=39>30__4 105
rg 900x9.8
0=6°
635 (d)

:\/@: /2><396.9=956C and
g 9.8

u=720km/hr=200m/s
SJR=uxt=200%x9=1800m
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636 (c)
Suppose {, be the time to reach maximum height in
the absence of air resistance, then from the relation
_usina

ty g ()

When a is retardation caused by air resistance, then
total retardation will be g+a
_usina _ usina _ 10usina

~ g+a _g+ 11g

' 1 (i)

10

Now from equations (i) and (ii), we have
10 10 1

=—t ——t,=—1,=0.09¢
1"’ nm° 1n° ‘

..Time will decrease by 9 %

(b)
v=v3gr anda:VT:MZBQ

g

it =t,—t,=t,

637

638 (a)

) ] 2usin 0
Time of flight, T=

:2dusin9

g

Now, 3L _du_1
W T T 20

~dT

dT
% increase in T:T x100
o1
(—x100=5%
20

639 (c)

t:\/z x8x10° _
10
X=vt=200 x 40 =8000 m

40s

640 (d)
Maximum height and time of flight depend on the
vertical component of initial velocity
H,=H,=u,=u,
Here T,=T,
u’sin26 _2(usin®)(ucosb)
g g

Range R=

g
R,>R, .u,>u, Vu,>u,

641 (d)

N

mv
r

Centripetal force, F =

642

643

644

645

646

647

648

v:\/ IF :\/0.5x10x1000
m 100

V50ms ' =7.07ms
(d)

The maximum speed without skidding is
v=vurg

ﬁ:\/&:\/ﬂzi

Vi TH pooy2
Y -

V,=6 —~=5y2ms""

V2

)

Apply right handed screw rule for the direction of (
AxB)

(b)

Components of velocity of ball relative to lift are

¥

u=4ms"

0
30 X

u,=4 cos30 °=2\3ms"
and u,=4sin30°=2m s
and acceleration of ball relative to lift is 12ms > in
negative Y-direction or vertically downwards. Hence,
time of flight
T= —2 u Y — h =
12 6
(©

Horizontal displacement of the bomb

S

W |-

2
6

AB={(Horizontal velocity X time available

AB:ux\/&z(aooX ix\/72 x 1960
g 9.8

=3.33 km
18

(b)

Angular velocity about A, @, =v/2r

Angular velocity about, w,=Vv/2r
s/ w,=(vI2r)(vir)=1/2

)
v=vgr=v10x40=20ms""

(d)
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Electrostatic force provides necessary centripetal
force for circular motion of electron.

649 (a)
Kinetic energy

]'E:l mv’
2
2
clmrv—:E
r
t=mra=E
. 2E
td=——
mr
650 (a)
v 2n
Acceleration = 0’r =—=@v=—v
r T
651 (b)
t:\/&: 2x430 :\/ﬁ:ws
g 9.8
x=vt=| 60 x > ms ' x 105:@m
18 3
652 (b)
Change in momentum is the product of force and
time
Ap=mgx 2sinf

=2mvsinf=2mvsin45 °:2—n1v=\/§mv
V2
653 ()
Acceleration of insect with respect to car 5SC isd in

the direction shown in figure. Absolute acceleration
of insect is

-

aS:aSC+a

c

Component of d, along horizontal is dy—acos 6 and

perpendicular to screen is d,Sin 6

654 (c)
We know that range of projectile is same for
complementary angles ie, for 6 A(90°—6).

'.‘T1:2usm9
g
T _ 2usin([90°—0]  2ucos6
’ g g
2 .
(Rp=Y sin 6
[¢]
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655

656

657

Therefore, T, T2:2usm9 y 2ucosB
g g

L2u%Ld

L2000

T, T,xR

(b)
When a body is projected at an angle 0 with the
horizontal with initial velocity U, then the horizontal
range R of projectile is
u’sin26

g
Clearly, for maximum horizontal range
sin20=1v260=90°Vv 0=45°. Hence, in order to
achieve maximum range, the body should be

R=

projected at 45°.

In this case

u2
Rmax =
g

Hence, range of A and C are less than that of B.

(d)
During time of flight vertical displacement becomes
zero
i.e.,y=0
KT(1-aT|=0=T=21
a

.. Time taken by particle to attain max, height
t=T/2=(

RIS B PR o I 4
2a max 2 2 4
(9

When a particle is thrown in vertical downward
direction with velocity U then final velocity at the

ground level
X

ru
) |v:\/u2+2gh
‘ .

v’=u’+2gh.. v=\/u2+2gh
Another particle is thrown horizontally with same
vertically then at the surface of earth

659

660

661

662

663

Horizontal component of velocity V,=U
.. Resultant velocity, v =VuP+2 gh

For both the particle final velocities when they reach
the earth’s surface are equal

()
We know that the range of projectile projected with
velocity U, making an angle 0 with the horizontal

direction up the inclined plane, whose inclination

with the horizontal direction is 8, is
R=_ U
gcos’0,
Here,u:V,9:(90°+9),90:9
2
4
S R=———
gcos 8,
2
t —Y——[sin(180 °+6|—sin6]
gcos 0,
2 2
——Y__ging=—24
gcos 0,
2V . .
(——tan 0 (in magnitude)
g

(b)
60°=30%+vior v?*=90x30
or v:30\/§ kmh .
(b)
2

T=mg+mv

[sin(Z(—)—Bo)— sinf,]

[sin[2(90°+0]||—0]—sin )

tan O sec O

I8

:mg+%[2 gll1—cos6l]
{mg+2mg|1—cos60°|=2mg=2x0.1x9.8=1.9
(d)

If the three vectors are co;ganai thEn their scalar
triple product is zero. So (A X C).B=0

or [(2i+3j—2k|x(—i+2j+3k|].[5i+a j+k|=0
or [132’—4}'+7l§].{5f+a}'+5ﬂ:0

or 65—4a+7=0 ora=18

(d
Centripetal acceleration, a =w’r
2

x 100

Lanin’r=4m’

n°x100ms =985.9ms °

664 (b)

665

Centripetal acceleration {,r 4 11> v*
)
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Minimum angular velocity @,,;,=V g/R
2

—nzzn\Ezzn\/ie:&s
wmin g 10

. T p—

s L max T

666 (d)

667

668

669

670

671

672

Given,s:t3+5
ds

Speed,v=—

=3t
dt

(rate of change of speed ,a,= % =6t

.. Tangential accelerationatt=2s,
a,=6x2=12ms"’

batt=2s,v=3{
2
; . veo_ 144
~.Centripetal acceleration,,a,=—=-——ms
R 20
. Net acceleration=a, +a; ~14ms ™"

(d)

As maximum value of T=mg from 2T cos@=mg.
2 0039:1,005925, 6=60°
Angle between two arms =20 =120°

(9

The pilot will see the ball falling in straight line
because the reference frame is moving with the same
horizontal velocity but the observer at rest will see the
ball falling in parabolic path

(d)
In the given condition friction provides the required

centripetal force and that is constant. i.€. m @’ r=:

constant
w, | 1\
=re—. r,=r,|—| =97 | =1cm
, 3
(b)
New kinetic energy E = E=c0s>0
{ Ecos’(45°]
E
2
(b)
2
tang="Y=-30 __g_g39°
rg 20x9.8
(d)

Since the maximum tension T  in the string moving
in the vertical circle is at the bottom and minimum

tension T is at the top

673

674

675

676

2 2

v mv
.'.TBZTB+mg and TTZTT—mg

2

VB ym

2

To_ L a4 virgl 4
T, mv 1 vi-gL 1

T

Or v§+gL:4v§—4 gL but v,23=v2T+4gL
SVi+dgL+gL=4vi—4gL=3v;=9¢L

10

SVi=3xgx L=3x10 X?\/VT:1Om/sec

L)
v=\/gr:\/9.8><5=7ms_1
© )
P+Q=5i—4j+3k
a= 5 _ 5
O 52442432 V50
a=cos ' 2
. V50
(b)
Centripetal force is given by
2
p="v_
R
= Fox—
. FZ Rl
b—=—

F, R,
Given,r,=2r,
R 1
..Fl 2R1 2

F
(F,=—
2

therefore, centripetal force will become half.

(b)
u’sin’0
Maximum height, H =
2 . 2 . 2
d_H:2u sin 9vdH:usm 0 du
du 29 g
. dH _ 2du
" H u
Since H is increased by 10%
dH 10 _ 1 _2du
0, =7 =< —

H 100 10 u

2u .
Now horizontal range, dR = K sin260du
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dR_2du_ 1

or — =

R u_ﬁ

dR
% increase in R:? x100

LLX100=10%
10

677 (a)
man'n'r=4x10""=n=0.08 x 10° cycles/ sec.
678 (c)
_ u’sin’6
max 2g

2 . 2 2 .2
u;sin“45°  u,sin“60°
According to problem ! =2

2g 29
=u_§:sin260°=ﬂ:@/2: 3
u, sin“30° U, 1/42 12

679 (d)

) o dv _ >
Accelerationd=a x = E =ax

=>dV=0(x2dt=>dV=ax2dx%

X
=>]9VdV—jorx2dx=>v—%’—0('x3
! Y 2 3
5 T-1/3
3V:
=>X:
2a
680 (c)
2
q(VXTS):er

2

..V . =
or acceleration ¢ v_4q (v x B )
r m

(9.6 %107 x[[3i+2]10° x (2i+3k)]
$9.6x10"x|6i—9j—4k|ms

681 (d)
Standard equation of projectile motion
2
— gX
y=xtanf——>——
2u’cos 6
Comparing with given equation
9
2u’cos’0
2 2
Soé:taHGXZU cos 0 —40
B g

[As §=45°,u=20m/s,g=10m/s’]

A=tan 0 and B=

682 (c)
From figure in equilibrium position

T,sin30°=T,sin60°
V3

or T1><%=T2><—

2
T _
or F: =3
60° 30°

T1 30° 60° T2

mg

683 (b)
From conservation of mechanical energy
K=K,—mgy ...»)
(Here K= initial kinetic energy = constant)
ie, K — ygraph is straight line. It first decreases
linearly becomes minimum at highest point and then
becomes equal to K| in the similar manner.

Therefore, K— y graph should be as shown below
K

K;

y
Eq. (i) we can written as

K=K,—mg

1
Llyt—agt )

ie,K —y graph is a parabola. Kinetic energy first
decreases and then increases.
Eq. (i) can also written as

2
xtar1(9—g—x2

X

K=K,—mg

Again K— X graph is a parabola

Further, p2:2 Kmie, p2= 2Kmie, pZ:K or
K versus p2

Graph is a straight line passing through origin

684 (c)
When wheel rolls half a revolution, the point (P) of
the wheel which is in contact with the ground

initially, moves at the top of the wheel as shown.
Wheel P

Ground

Twn

Ty >|

Horizontal displacement of point P,
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y=2r

Net displacementZ\/szy2
Z,J(nr)2+(2r)2

Lr\/n2+4

Z,\/n2+4

685 (a)
Max. tension that string can bear 3.7 kgwt =37 N
Tension at lowest point of vertical loop ({ mg+m 'r
(0.5x10+0.5% @’ x 4=5+2 "
~37=5+2w ' =w=4rad/s

=2

686 (c)
2 2
Pl .lP
2 2

M DPE;

N |

£
V2

687 (a)

Balancing the force, we get
2

v
Mg-N=M —-
For weightlessness, N =0
) My
TR
b v=\/R_g
Putting the values, R=20m, g=10.0ms°
So,v=+20x10.0=14.14ms""

Thus, the speed of the car at the top of the hill is
1

:Mg

between 14ms ‘A10ms_
N

688 (b)
Required numerical value is \/ 3*+4°+5°,ie, /50 or
542

689 (c)
Tension in the string
T=mv’/r=lrof=mrw’
If r,=r/2 and ®,=2w, then
T,=mlr/2)]2wf=2mrow’=2T

690 (a)
The centre of gravity of other tube will be at length

So radius r=L/2
Centripetal force, { M ro’=M (L/2)w’=MLw’/2

691 (a)
Motion is along the time ; Y =X +4 ;
Differentiating it wrt time, we have

d—Y—d—Xie V,=V

d d "

As, VZ(V§+V§,)U2:3\/§ and Vx=Vy, therefore,
(v§(+v§)1/2=3ﬁ or Vy=3=Vy

When X =0, from the given equation,
Y=0+4=4

Magnitude o angular momentum of particle
imvr=mvy(.y=r)

(5 %3 x4=60 units

692 (b)
y=bx’
Differentiating w.r.t. t , on both sides, we get
dy dx
——=b2x—=v =2bxv
dt dt ’ ¥
Again, differentiating w.r.t. t, on both sides, we get
dv dx dv
Y=2bv, ——+2bx—>=2bVv:+0
dt *dt dt *
dv, ,
it =0, because the particle has constant
acceleration along y-direction]
As per question
dv a a
Y=aq=2bV: ;vi:—=>vxz\/—
dt 2b 2b
693 (c)
Area 0| A|x [Bl=|(4i+3]] x (2i+4])|=]10k|=10
units
694 (b)
As
He u’sin®@ | H, _ sin” 6, _sin’30°_1/4_1
2g H, sinB, sin’60 3/4 3
696 (c)

The vertical component of velocity of the balls will
be same if they stay in air for the same period of
time. Hence vertical height attained will be same

697 (a)
2usin6vusin9_§
DA n _7

Given, 5=
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. u’sin@ _ g|u’sin’6
Maximum height ¢ =5 >
Zg 2 g
2
(Ix (2] =29 B g p5
2 |2 2 4

698 (b)
The body covers a horizontal distance AB during its
flight. This horizontal range is given by

u

30°
u cos 30° B
——— 3km ———
2 .
p=tsin2d )
g
For maximum horizontal range ,sin2 =1
2
u .
5 Ry =—...(ii)
g
Given,R=3km,0=30°
~LEq. i
2
u R 3 3x2 J3
—= = =——=4/3x%x2
g sin26 sin60° /3
2
Y —3464mVR,,=3.46cm
g

Hence, maximum range with velocity of projection U
cannot be more than 3.464 m, Hence, it is not
possible to hit a target 5 km away.

700 (c)
As time periods are equal therefore ration of angular

) 2n
speeds will be one.wW=—-

T
701 (a)
x=36t.‘.vx=d—X=36m/s
dt

y=48t—4.9¢t"".v,=48—9.8¢
at t=0 VX:36 and vy:48m/s

<

So, angle of projection 0 =tan

Or §=sin ' (4/5)

702 (d)

u=—50c0s60°ms '=—25ms "

a=10ms *,t=?,s=70m
1
Using S= ut+§at2, we get

70=—25+5¢" or 5¢t°—25t—70=0
or t°—5t—14=0 or t’—7t+2t—14=0
or t(t—7]+2(t—7)=0 or(t—7|[t+2]=0

or t=7 s [Rejecting —ve value of t]

(b)
Both the particles will meet at C, if their time of
flight is the same. The time of flight of Ais
T= 2usin® _ 2x10 xsin60° —/3s
g 10
For vertical downward motion of particle B from B
to C
We have

h:%gT2=%><10><W§)2=15m

703

704 (d)
Here, h=1m,r=100m,2x=1.5m
For no skidding
mv’

r

_\/grx_\/9.8><100><0.75

“Vh 1
v=271ms

(a)
2
R, =L =4 H{Forf=45°
g

xh=mgx

1

705

4 H=400= H=100m
()

Centripetal acceleration, a.=w ’R
27 x1.5%x10"
(365 x 86400

706

¢ =6x10>ms?

707 (c)

1
K.E.= 5 mv>. Which is scalar, so it remains

constant

708 (b)
Projection of P on Q is P cosf
PQcosb _ P-Q_ = =

Pcosf= =P
cos 0 0 Q
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—

_)
Q
709 (d)
2 .2 ° 2
g=usint45°® _ u 0
2g 4g
2 . o 2
p=Usin90° _u”

2 .
_Usin20 _ b 12 Soif the speed of projection
g

doubled, the range will becomes four times,
i.e.,4x50=200m

711 (d)
As is clear from figure

A\

1
T cos
0

(=5
mg

2

Tsinezﬂ,Tcosezmg
r

Dividing, we get

2m \?

2
tanf=——=L[<1L
rg g\ T

2_n_\/gtan9_\/gtan9_\/ g
T r \lsin0 Vlcos

IcosH
g

or T=2n\/

712 (d)

Let w is the angular speed of revolution

(o] >
T1 A T2 B 3 C

—> > —> b —> >
T,=mw’3I
T,-T:=mw2l=T,=mw’51
T,-T,=mo’l=T,=mw’ 6l
T,:T,:T,=3:5:6

713 (b)
A-B=(1](1)cos0°=1#AB.
714 (c)
2h
S=u><1/—=>1OZU\/2><i=>u=10m/s
o] 10
715 (d)
Angular momentum of the projectile
L=mv,r,
imlvcosf |h
(where h is the maximum height)
v’sin’0
==m|vcosb|
29
[= mv°sin’ Ocos6 _ V3my®
29 16¢
716 (b)
v251n29:\/§v2

g 29
or SiHZBZ%or 20=60° or8=30°

Let us cross-check with the help of data for vertical

range
2 .2 2

v’sin G:L\/SmZG:l
29 8¢ 4

LsinGZ%\/HZBO"

717 (b)
Let V; be the velocity of the car and V, be the
velocity of the parcel. The parcel is thrown at an
angle 0 from O. It reaches the mass at M.

M
Vs
0] A
Vi
v 10

Page | 147



718

720

721

722

723

So 0=45°
(b)

One circular motion, the force acts along the radius
and displacement at a location is perpendicular to the
radius ie,0=90°

As work donel, F-$= Fs cos 90° =0

(d)

As the mass is attached to the end of a rod. Which
does not stacken, therefore, taking v=0 at the
highest point, from vi—u’=2as

0—u2:2(—g)21

~u=v4ql

(a)

AxB=[2i+3]]x(i+4])

. 8lixjl+3|jxi|=8k-3k=5k

(a)

1 _
Emvzzmg[3—1]:2mg or v=+/4g=2g
Vertical component at A =2 \/a sin 30 °=+/ 6

(b)

x=[ucosf|t=6
ucosB:?ZS

. =1 >
y—(usm@)t—Tgt

y=8t—5t"=usinf =8
u=10m/s

724 (b)

725

727

Acceleration of the particle is
a=rw’=ri

0.25%x¢

(16 7°% 0.25

. 2 -2
L4 ms

()

. my
For water not to spil,

=mg

or v=Vrg=v1.6x10=4ms""
(b)

_ﬁB_ﬁA:m(V/B_{;A):mV(}*-i)
)

2 2
By Fa= =il = (+)

(L2mv}'=2kgm5_1

728

729

731

732

2
.2mv

b (—f)=8N
R

...(i1)
o .. A -1
Dividing Eq. (i1) by Eq. (1), E_w_4 rad s

()

Horizontal component of velocity v,=500ms” ' and
vertical components of velocity while striking the
ground

v,=0+10x10=100ms '

.". Angle with which it strikes the ground

%
f=tan"'|~* |=tan"*[ 120
X 500
u=500ms’"
500 ms™! .
N
100 ms’!
f=tan""' l)
5
(<)
' . _2usinf
Time of flight. T=
2 .
Horizontal range, R _Uu'sin26
[¢]

Change in angular momentum,
‘d i‘=‘if—ii| about point of projection
u’sin26
)
. mu’ sin Osin 26
[¢]

& (musin @) x

change € angular momentum
timeof flight

Torque|t|=

di
T

I8

@@
v=kyi+kx j
de_, dy_
TR
d_y:d_yxizﬁ
dx dt dx ky
ydy = xdx
y2:x2+(',c

(a)

In this problem it is assumed that particle although
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moving in a vertical loop but it speed remain constant

2
myv

Tension at lowest point T ,,,=——+mg

2
. . . mv

Tension at highest point T',,;,,=———mg

r

Tmax r +mg
Tmin my -m
; g
.'.v=\/4gr=\/4 x9.8x2.5=1/98ms"
733 (d)

From law of conservation of energy, potential energy
of fall gets converted to kinetic energy.

~.PE=KE
1,
h=—
mg 2mv
iv=y2gh....li|

Also, the horizontal component of force is equal
centrifugal force.

2
.‘.mgcostmTv...Hi)

From Eq. (1)

.‘.mgcos():%...lim

From A AOB,

cos0=0464

\R—h| _2mgh
R R

734 (c)
Since, n=2,w=2nx2=4mnradls’

. 25
So acceleration L’r 2(4 7T)2 X mm/s2= 47?

735 (a)

Here ,2nr=34.3=r= 3403 AV:2nr :27I_r
T 22

271

1

Angleof banking =tan

VZ
~|=45°
rg

736 (d)
SELRELE TR E
o] 9.8
737 (d)

R=4Hcoth, if R=4+/3 H then
Cot9=\/§=>9=30°

739 (b)
Since the ball reaches from one player to another in 2
s, so the time period of the flite, T =2s

. 2usinb _ ’
g
Lusinf=g..i)
Now, we know that the maximum height of the
projection.
_u’sin’f
H=
29
. 2
CH= (usinb|
29
On putting the value ofu sinBfrom Eq.(i), we have
g9 -9
2g 2
cH=2=2 0 H=5m
2 2
740 (a)
2 2
a=Y= [400) =10’m/s*=1km/s’
160
741 (a)
25=0.25%xv*/1.96
or v=(25x1.96/0.25)"2=5x %214m5_1
742 (b)
Given,f=1200rpm,
30
=30cm=——
r cm 100 m

Acceleration of a point at the tip of the blade

= centripetal acceleration

to’r=12nffr

(.22 1200} 30

LI2Xx=—=x —/——| x——
7 60 100

(4740ms™*

743 (b)
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745

746

Assuming particle 2 to be at rest, substituting in
gx’

y=xtan——>-——(0=0°)
u cos 0
)
We have _h_2(4v2)
9
or v=4—=
I
Which is a straight line passing through origin with
9
slope \/ =
P*V8n
(©

Horizontal distance of target is 200 m.

Speed of bullet=2000ms "

Time taken by bullet to cover the horizontal distance
200 _ 1

t=——=—5
2000 10

1

10 S, the bullet will fall down vertically due

to gravitational acceleration.

Therefore, height above the target, so that the bullet

hits the target is

During

h=u+lgt2= 0><i
2 10

$0.05m=5cm
(d)

The three vectors _A, B and C are represented as
shown in figure (a) where A=1, B=2 and C=3.
Here the sides of the equilateral triangle represent

+% x10x(0.1)

only the directions and not the magnitudes of the
vectors.

In figure (b), these vector are drawn from a common
point O and they are lying in X —Y plane. Resolving
these vectors into two rectangular components along
X -axis and Y -axis, we have, the X-component of
resultant vector as

RX:|K|+|_B‘ cos

747

748

749

750

751

180 °—60 °|+|C |cos (180 °+60°|
(—1-2c0s60°—3cos60°

. 1 1_-3

t—1-2 XE_B X 527

Y -component of resultant vector is
R,=0+|B|sin (180 °~ 60°|+|C|sin (180 °+60°|
{0+25sin 60 °—3sin 60 °=—sin 60 °=+/3/2
Magnitude of resultant vector,

2 ~\2
Ry 2) 42
[,\/gunits
@
t:\/&=1/£=0.64s

g 9.8
10

V—T=15.62m s
VZ

a=—=163ms "’
R

(d)
2 .

R:U sin2 6 -

)
_900 %1000

=900kmh '= =250ms "'
Here, v m 60 x 60 ms

g=9.8m s

. my
For apparent weightlessness, =mg

_v’_250x250
g 9.8

6377.5m=6.4km

(©)
1

2x50%x =
2

T= =5s

10
Horizontal distance travelled in last 2 s
(50 xc0s30°%x2m

100 x - m=503m=86.6m
V3

(b)
- dp ’ A
F:_p:(—zsjnt]i+(2cost)j
dae
. F-P
cosf =——=0
Fp
6=90°
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752 (b)
Change in momentum

(2mvsin 0= 2mvsin%=\/§mv

753 (b)
Here, r=2t,0=4t
I=ro=[2t|4t|=

dl d
8t)’=16t

¢,16x1:16ms*1

754 (c)
The vertical component of velocity of projection
(—50sin30°=—25m/s
If t be the time taken to reach the ground,

h=ut+%gt2=702—25t+% x10¢>

=70=—25t+5t"=t'—5t—14=0=t=—2s and
7S
Since, t=—25 is not valid .’

)

Horizontal component & U cos 6

t=7s

755

Vertical component ¢ U sin 6

g:—10m572,u=50msfl,h=5m,t=2$

_ 1
h—uyt+§gt

A

.~.5:5051n9—% x10 x 4

or 5=50sin6—20

51n9—25 1
or 50 2

~0=30°
756 (b)
(KE]H:%(KE;.

1

lmv2c0529=—
2

212

2 1 1
cos’0==Vcosf=—=VvO=45°
or 2 J2
757 (a)
x=¢
y=é
Therefore ,usin0=8

ucosf0=6

2 .
Range.R:u 2sin20

. u’ x 2sin 6 cos 6
[¢]

6266
. 2(8l6]

=9.6m
10

758 (c)
Since horizontal component of velocity is constant,
hence momentum is constant

759 (b)
Horizontal distance travelled by the bomb S=u X ¢

3
4200 x \/%: 200 x | 228>10° _ 5 081 km
g 9.8

760 (c)
Let time taken by the body to fall from point C to B
bet'' Then, t1+2t”= t,

t”:(%) .G

Total time taken, to reach point C

5t If
i‘;.
T=t+t"
t,—t
Lt A
2ttt -t [ttt
s =
2 2
Then maximum height attained
2
1 » 1 | T+t
H =—g\T ==
(-,l (t1+t2)2
2974
1 2
=Hmax:§g'(t1+t2) m
761 (d)
R q 1(,n Sm_18n—5n 13nmd
equired angle 5 36 36 36
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762 (b)
Displacement , F=r,—r,
L(i‘—j‘+2l§)—(f—}'+2]§):—2f+k
*. workdone, WZ?'?Z(%+2_;+3IA<)
-(—2}'+IA<):—1J

763 (a)
Minimum speed at the lowest point
{V5rg=V5x5x9.8=15.65ms '

765 (d)
Rcosf=mg...li|
2
Rsinf="""__[iil
R

From, Egs. (i) and (ii) we get
2
1%
stanf=—
Rg

3%

DCAM classes

ic Classes for Academic Mastery
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