
PHYSICS

AIMED AT STUDENTS PREPARING FOR

IIT JEE EXAMS

NEWTONS LAWS OF MOTION

Solved Example

1. A force produces an acceleration  in a

mass  and an acceleration  in an

16m− 2

0.5kg 4ms− 2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_BucRU7ZPX9Xt


unknown mass when appied separately If both

the masses are tied together what will be the

acceleration under same force ? .

Watch Video Solution

2. When forces  ,  ,  are acting on a

particle of mass m such that  and  are

mutually prependicular, then the particle

remains stationary. If the force  is now

rejmoved then the acceleration of the particle

is

F1 F2 F3

F2 F3

F1

https://dl.doubtnut.com/l/_BucRU7ZPX9Xt
https://dl.doubtnut.com/l/_m07Ahe4B132g


Watch Video Solution

3. A body of mass  is moving

along the x-axis with a speed of .

The magnetude of its momentum is recorded

as

Watch Video Solution

m = 3.513kg

5.00ms− 1

4. A very �exible uniform chain of mass M and

length L is suspended vertically so that its

lower and just touches the surface of a table.

https://dl.doubtnut.com/l/_m07Ahe4B132g
https://dl.doubtnut.com/l/_KEHYlKfQiKF9
https://dl.doubtnut.com/l/_akid7Az5PfCJ


When the upper end of the chain is released it

falls with each link coming to rest the instant

it strikes the table. Find the force exerted by

the chain on the table at the moment when y

part of the chain has already rested on the

https://dl.doubtnut.com/l/_akid7Az5PfCJ


table. 

Watch Video Solution

https://dl.doubtnut.com/l/_akid7Az5PfCJ


5. A body of mass  is moved by a force 

, where x is the disatance covered

Initial position is  and �nal position is 

 If initially the body is at rest �nd the

�nal speed .

Watch Video Solution

8kg

F = (3x)N

x = 2m

x = 10m

6. Sum of magnitudes of the two forces acting

at a point is  if their resultant is normal to16N

https://dl.doubtnut.com/l/_A5elu2D3v9mJ
https://dl.doubtnut.com/l/_YhgKacPDOPjj


the smaller forces and has a magnitude 

then the forces are .

Watch Video Solution

8N

7. A particle is at rest at . A force 

 

begins to act on the particle. The particle

starts its motion, towards the origin, along X-

axis. Find the velocity of the particle, when it

reaches a distance x from the origin .

Watch Video Solution

x = a

→
F =

→
i

b

x2

https://dl.doubtnut.com/l/_YhgKacPDOPjj
https://dl.doubtnut.com/l/_C8UjvVPjhHXS


8. A particle of mass m is at rest at the origin

at time  It is subjected to a force 

 in the X-direction. Its speed 

 is depicted by which of the following

curves 

Watch Video Solution

t = 0

F (t) = F0e
− bt

V (t)

https://dl.doubtnut.com/l/_C8UjvVPjhHXS
https://dl.doubtnut.com/l/_MpVXJ8I0g8H8


9. A bus moving on a level road with a velocity

v can be stopped at a distance of x by the

application of a retarding force  The load on

the bus is increased by  by boarding the

passengers. Now if the bus is moving with the

same speed and if the same retarding force is

applied the distance travelled by the bus

before it stops is .

Watch Video Solution

F

25 %

https://dl.doubtnut.com/l/_r0ed06qPMdBS


10. A gardener is watering plants at the rate

 using a pipe of cross-sectional

area  What additional force he has to

exert if he desires to increase the rate of

watering two times ? .

Watch Video Solution

0. litre/sec

1cm2

11. A liquid of density  is �owing with a speed

v through a pipe of cross sectional area A. The

pipe is bent in the shape of a right angles as

ρ

https://dl.doubtnut.com/l/_okcFDtkf7hap
https://dl.doubtnut.com/l/_qEvvQHtUakAI


shown. What force should be exerted on the

pipe at the corner to keep it �xed? 

Watch Video Solution

12. A plate moves normally with the speed 

towads a horizontal jet of uniform area of

v1

https://dl.doubtnut.com/l/_qEvvQHtUakAI
https://dl.doubtnut.com/l/_HgGzECFS2N6q


cross-section. The jet discharge water at the

rate of volume  per second at a speed of .

The density of water is . Assume that water

splashes along the surface of the plate ar

right angles to the original motion. The

magnitude of the force action on the plate

due to the jet of water is

Watch Video Solution

V v2

ρ

13. Find the impulse due to the force 

,where  and 
→
F = aî + btĵ a = 2N b = 4Ns− 1

https://dl.doubtnut.com/l/_HgGzECFS2N6q
https://dl.doubtnut.com/l/_o1RdKDHZ0RqF


if this force acts from  to  .

Watch Video Solution

ti = 0 tf = 0.3s

14. A ball falling with velocity

 is subjected

to a net impulse  Ns. If

the ball has a mass of  calculate its

velocity immediately following the impulse .

Watch Video Solution

→
v i = ( − 0.65 î − 0.35ĵ)ms− 1

→
I = (0.6 î + 0.18ĵ)

0.275kg

https://dl.doubtnut.com/l/_o1RdKDHZ0RqF
https://dl.doubtnut.com/l/_xNGCAiGH9ykb


15. A body of mas  has an initial speed 

 A force acts on it for some time in the

direction of motion The force-time graph is

shown. Find the �nal speed of the body 

 .

Watch Video Solution

2kg

5ms− 1

https://dl.doubtnut.com/l/_1Ytj8kRFrx0z


16. A bullet is �red from a gun The force on a

bullet is  newton. The

force reduces to zero just when the bullet

leaves barrel Find the impulse imparted to the

bullet .

Watch Video Solution

F = 600 − 2 × 105t

17. A mass of  is suspended by a rope of

length  from the ceilling A force of  in

the horizontal direction is applied atmidpoint

3kg

2m 40N

https://dl.doubtnut.com/l/_XAZH4r3TP5Cx
https://dl.doubtnut.com/l/_j2FJCcITuM8Q


 of the rope the as shown. What is the angle

the rope makes with the vertical in equilibrium

and the tension in part of string attached to

the ceiling ? (Neglect the mass of the rope,

 .

Watch Video Solution

P

g = 10m/s2)

18. A mass  is suspended by a weightless

string The horizontal force required to hold

the mass  with the vertical is .

Watch Video Solution

M

60∘

https://dl.doubtnut.com/l/_j2FJCcITuM8Q
https://dl.doubtnut.com/l/_BeUf4uRCRA06


19. A chain of mass 'm' is attached at two

points  and  of two �xed walls as shown in

the Find the tension in the chain near the

walls at point  and at the mid point   

 .

Watch Video Solution

A B

A C

https://dl.doubtnut.com/l/_BeUf4uRCRA06
https://dl.doubtnut.com/l/_4Rl2QHCSSUlW


20. A mass of  attached to one end of a

string is �rst lifted up with an acceleration

 and then lowered with same

acceleration What is the ratio of tension in

string in two cases .

Watch Video Solution

1kg

4.9m/s2

21. The apparent weight of a man in a lift is 

when lift moves upwards with some

acceleration and is  when it is accerating

W1

W2

https://dl.doubtnut.com/l/_UWMAuGNbpPe5
https://dl.doubtnut.com/l/_eHDT26FR4pOH


down with same acceleration. Find the true

weight of the man and acceleration of lift .

Watch Video Solution

22. Three blocks connected together by strings

are pulled along a horizontal surface by

applying a force  What is the

tension  ?. 

 .

Watch Video Solution

F . IfF = 36N

T2

https://dl.doubtnut.com/l/_eHDT26FR4pOH
https://dl.doubtnut.com/l/_jL5NEzCv6trc


23. The maximum tension a rope can

withstand is  The ratio of maximum

accelertion with which two boys of masses

 and  can climb up the rope at the

same time is .

Watch Video Solution

60kg − wt

20kg 3kg

24. Three equal weights of mass m each are

hanging on a string passing over a �xed pulley

as shown in �g. The tensions in the string

https://dl.doubtnut.com/l/_jL5NEzCv6trc
https://dl.doubtnut.com/l/_R33CglLRx0vT
https://dl.doubtnut.com/l/_hvo2TxxfeGYR


connecting weights A to B and B to C will

respectively be -

https://dl.doubtnut.com/l/_hvo2TxxfeGYR


Watch Video Solution

25. A man of mass  is standing on a

weighing machine kept in a box of mass 

as shown in the diagram If the man man ages

to keep the box stationary, �nd the read ing of

60kg

30kg

https://dl.doubtnut.com/l/_hvo2TxxfeGYR
https://dl.doubtnut.com/l/_QdHfOGyoQLcL


the weighing machine 

 .

Watch Video Solution

https://dl.doubtnut.com/l/_QdHfOGyoQLcL


26. Two unequal masses are connected on two

sides of a light and smooth pulley as shown in

�gure. The system is released from rest. The

larger mass is stopped  second after the

system is set into motion and then released

immediately. The time elapsed before the

1.0

https://dl.doubtnut.com/l/_QdHfOGyoQLcL
https://dl.doubtnut.com/l/_fbMXs5Izm9E1


string is tight again is: Take   g = 10m/s2

https://dl.doubtnut.com/l/_fbMXs5Izm9E1


https://dl.doubtnut.com/l/_fbMXs5Izm9E1


Watch Video Solution

27. In the �gure,  is at rest, �nd the relation

among  and  ? .

Watch Video Solution

m1

m1, m2 m3

28. By what acceleration the boy must go up

so that  block remains stationary on the

wedge. The wedge is �xed and is smooth

100kg

https://dl.doubtnut.com/l/_fbMXs5Izm9E1
https://dl.doubtnut.com/l/_HFfmS7naw5Kd
https://dl.doubtnut.com/l/_rD4EBG2Ghz92


  

 .

Watch Video Solution

(g = 10m/s2)

29. The system shown in �g, is released from

rest. Calculate the tension in the string and

the force exerted by the string on the pulleys,

https://dl.doubtnut.com/l/_rD4EBG2Ghz92
https://dl.doubtnut.com/l/_sQCTbvWIoXwS


assuming pulleys and strings are massless. 

Watch Video Solution

30. In the adjacent �gure, masses of  and 

 are  and  respectively.Find 

(a) the acceleration of the system and 

(b) tension in the strings. 

A, B

C 1kg, 3kg 2kg

https://dl.doubtnut.com/l/_sQCTbvWIoXwS
https://dl.doubtnut.com/l/_7Ih0Yz7mH1KH


Neglect friction.   

Watch Video Solution

(g = 10m/s2)

31. Find the relation between velocity of rod

and that of wedge at any instant 

https://dl.doubtnut.com/l/_7Ih0Yz7mH1KH
https://dl.doubtnut.com/l/_EnCvpo7xW7iL


 .

Watch Video Solution

https://dl.doubtnut.com/l/_EnCvpo7xW7iL


32. Find the relation between  and   

 .

Watch Video Solution

a1 a2

33. A rod of length 'l' is inclined at an angle

'theta' with the �oor against a smooth vertical

wall. If the end A moves instantaneously with

https://dl.doubtnut.com/l/_PyHYCUe44Y57
https://dl.doubtnut.com/l/_x8xZHIjqmiL3


velocity  what is the velocity of end  at the

instant when rod makes 'theta' angle with the

horizontal .

Watch Video Solution

v1 B

34. In the �g, �nd the acceleration of mass 

.

Watch Video Solution

m2

https://dl.doubtnut.com/l/_x8xZHIjqmiL3
https://dl.doubtnut.com/l/_dQvyuXehdiU8


35. In the �g, �nd the acceleration of  and 

  

 .

Watch Video Solution

m1

m2

https://dl.doubtnut.com/l/_RaqIXxpMXtWA
https://dl.doubtnut.com/l/_UTY9XGNrRAmh


36. A pedulum is hanging from the ceiling of a

car having an acceleration  with respect to

the road Find the angle made by the string

with vertical at equilibrium Also �nd the

a0

https://dl.doubtnut.com/l/_UTY9XGNrRAmh


tension in the string in this position 

 .

Watch Video Solution

https://dl.doubtnut.com/l/_UTY9XGNrRAmh
https://dl.doubtnut.com/l/_ahc3pBxqZTyA


37. For what value of 'a' the block falls freely ? 

 .

Watch Video Solution

38. A block of mass m is placed on a smooth

wedge of inclination. The whole system is

accelerated horizontally so that block does

not slip on the wedge Find the i) Acceleration

https://dl.doubtnut.com/l/_ahc3pBxqZTyA
https://dl.doubtnut.com/l/_MeXuaqVDcTEq


of the wedge Force to be applied on the

wedge Force exerted by the wedge on the

block .

Watch Video Solution

39. Two �xed frictionless inclined plane making

angles  and  with the vertical are

shown in the �gure. Two blocks A and B are

placed on the two planes What is the relative

30∘ 60∘

https://dl.doubtnut.com/l/_MeXuaqVDcTEq
https://dl.doubtnut.com/l/_9OWsNwAPM3Zb


vertical acceleration of A with respect to B ? 

Watch Video Solution

40. For what value of 'a' block slides up the

plane with an acceleration 'g' relative to the

https://dl.doubtnut.com/l/_9OWsNwAPM3Zb
https://dl.doubtnut.com/l/_0cDhBdPRmPzI


inclined plane 

 .

Watch Video Solution

41. A solid sphere of mass of  rests inside a

cube as shown The cube is moving with ve-

locity  where 't' is in

sec and 'v' is in m/s What force does sphere

2kg

→
v = (5tî + 2tĵ)ms− 1

https://dl.doubtnut.com/l/_0cDhBdPRmPzI
https://dl.doubtnut.com/l/_Gy68LRfLH9aC


exert on cube 

 .

Watch Video Solution

42. A block is placed on an inclined plane

moving towards right with an acceleration

 The length of the inclined plane is .a0 = g l0

https://dl.doubtnut.com/l/_Gy68LRfLH9aC
https://dl.doubtnut.com/l/_Y2aEyTt8HeSl


All the surfaces are smooth Find the time

taken by the block to reach from bottom to

top. 

 .

Watch Video Solution

https://dl.doubtnut.com/l/_Y2aEyTt8HeSl


43. A pendulum of mass m hangs from a

support �xed to a trolley. The direction of the

string when the trolley rolls up a plane of

inclination  with acceleration  is  

Watch Video Solution

α a0

https://dl.doubtnut.com/l/_HZ8roRJqa4AS


44. A block slides down from top of a smooth

inclined plane of elevation ●  �xed in an

elevator going up with an acceleration  The

base of incline hs length  Find the time taken

by the block to reach the bottom 

 .

Watch Video Solution

a0

L

https://dl.doubtnut.com/l/_ifaKMyiMavOv


45. A bomb moving with velocity

 explodes into two

pieces of mass ratio 1:4. After explosion the

smaller piece moves away with velocity

. The velocity of larger

piece after explosion is .

Watch Video Solution

(40i + 50j − 25k)m/s

(200i + 70j + 15k)m/s

46. A particle of mass  explodes into three

pieces of masses m,m and  The equal

4m

2m

https://dl.doubtnut.com/l/_maMRgpa1rz8M
https://dl.doubtnut.com/l/_eVWs7zNXVTPb


masses move along X-axis and Y-axis with

velocities  and  respectively. The

magnitude of the velocity of the heavier mass

is

Watch Video Solution

4ms− 1 6ms− 1

47. A ri�e of  mass can �re 4 "bullets"//"s".

The mass of each bullet is  and

its �nal velocity is ., Then what force

must be applied on the ri�e so that it does not

move backwards while �ring the bullets ? .

20kg

35 × 10− 3kg

400ms− 1

https://dl.doubtnut.com/l/_eVWs7zNXVTPb
https://dl.doubtnut.com/l/_PoVwpU6JIiNW


Watch Video Solution

48. All surfaces are smooth Find the horizontal

displacements of the block and the wedge

when the block slides down from top to

bottom 

 .

Watch Video Solution

https://dl.doubtnut.com/l/_PoVwpU6JIiNW
https://dl.doubtnut.com/l/_n4kma59w38o3


49. A bomb of mass  is thrown vertically

upwards with a speed of . After 5

seconds, it explodes into two fragments. One

fragment of mass  is found to go down

with a speed of . What will happen to

the second fragment just after the explosion ?

Watch Video Solution

1kg

100m/s

400gm

25m/s

(g = 10ms− 1)

https://dl.doubtnut.com/l/_aM3Hk6o5QYFw


50. A particle of mass  is projected at an

angle of  with horizontal with a velocity of 

. After  explosion takes place and

the particle is broken into two equal pieces. As

a result of explosion one part comes to rest.

Find the maximum height attained by the

other part. Take .

Watch Video Solution

2m

45∘

20√2m/s 1s

g = 10m/s2

https://dl.doubtnut.com/l/_Oj56qkMbgzI8


51. A man of mass  is at rest between the

walls as shown in the If  between the man

and the walls is  �nd the normal reactions

exerted by the walls on the man .

Watch Video Solution

40kg

' ● '

0.8

52. A  block is in contact with a vertical wall

having coe�cient of friction  between the

surfaces. A horizontal force of  is applied

on the block at right angles to the wall.

2kg

0.5

40N

https://dl.doubtnut.com/l/_gXEpUm7zXdDh
https://dl.doubtnut.com/l/_4eqgFiqTnbiV


Another force of  is applied on the plane

of the wall and at right angles to  force.

Find the acclecration of the block .

Watch Video Solution

15N

40N

53. A block of mass  is placed on a rough

horizontal plane A time dependent horizontal

force  acts on the block .

Find the frictional force between the block and

the plane at  seconds and  seconds 

 .

4kg

F = kt (k = 2N /s)

t = 2 t = 5

(μ = 0.2)

https://dl.doubtnut.com/l/_4eqgFiqTnbiV
https://dl.doubtnut.com/l/_cQFnQ1L7WZ4l


Watch Video Solution

54. A block on table shown in is just on the

edge of slipping Find the coe�cient of static

friction between the blocks and table 

 .

Watch Video Solution

https://dl.doubtnut.com/l/_cQFnQ1L7WZ4l
https://dl.doubtnut.com/l/_1K7nPvhoBFpZ


55. When a car of mass  is moving with

a veocity of  on a rough horizontal

road its engine is switched o�. Hwo for does

the car move before it comes to rest if the

coe�cient of kintic friction between the road

and tyres of the car is  ? .

Watch Video Solution

1000kg

20ms− 1

0.75

https://dl.doubtnut.com/l/_1K7nPvhoBFpZ
https://dl.doubtnut.com/l/_1xMz5kKpsFgA


56. A horizontal conveyor belt moves with a

constant velocity  small block is projected

with a velocity of  on it in a direction

opposite to the direction of motion of the belt

The block comes to rest relative to the belt in

a time  Find  .

Watch Video Solution

V . A

6m/s

4s. μ = 0.3, g = 10. m/s2 V

57. The rear side of a truck is open. A box of

 mass is placed  away from the open40kg 5m

https://dl.doubtnut.com/l/_f0MWRRA5e5U9
https://dl.doubtnut.com/l/_BhMeB6vYs8UR


end as shown in �gure. The coe�cient of

friction between the box and the surface is

. On a straight road, the truck starts from

rest and accel erating with . At what

distance from the starting point does the box

fall o� the truck? Ignore the size of the box 

Watch Video Solution

0.15

2m/s2

https://dl.doubtnut.com/l/_BhMeB6vYs8UR


58. A block of mass  is pushed by a force 

 on a horizontal rough plane is moving with

acceleration  When force is doubled its

acceleration becomes  Find the

coe�cient of friction between the block and

rough horizontal plane  .

Watch Video Solution

10kg

F

5ms− 2

18ms− 2

(g = 10ms− 2)

59. A block of mass  is placed on a rough

surface with a vertical cross section of 

'm'

y =
x3

6

https://dl.doubtnut.com/l/_voFYpDIDvHBr
https://dl.doubtnut.com/l/_1eGxQy0Hrl1U


. If the coe�cient of friction is , the

maximum height above the ground at which

the block can be placed without slipping is . 

Watch Video Solution

0.5

https://dl.doubtnut.com/l/_1eGxQy0Hrl1U


60. A body is moving down a long inclined

plane of angle of inclination ' for which the

coe�cient of friction varies with distance x as

(x) = kx , where k is a constant . Here x is the

distance moved by the body down the plane .

The net force on the body will be zero at a

distance  is given by ..........

Watch Video Solution

' θ

μ

x0

https://dl.doubtnut.com/l/_gvyRxUC4szbk


61. A body of mass 'm' slides down a smooth

inclined plane having an inclination of 

with the horizontal . It takes 2 s to reach the

bottom . If the body is placed on a similar

plane having coe�cient of friction  , then

what is the time taken for it to reach the

bottom ?

Watch Video Solution

45∘

0.5

https://dl.doubtnut.com/l/_ZSfVCy16t6dq


62. Two blocks of masses 4 kg and 2 kg are in

contact with each other on an inclined plane

of inclination  as shown in the �gure . The

coe�cient of friction between 4 kg mass and

the inclined plane is  , whereas between 2

kg mass and the plane is  . �nd the contact

force between the blocks . 

Watch Video Solution

30∘

0.3

0.2

https://dl.doubtnut.com/l/_1nEjgg2VVMls


63. A  box has to move up an inclined

plane of slope  the horizontal with a

unform velocity of . If the frictional

force retarding the motion is , the

horizontal force required to move the box up

is  .

Watch Video Solution

30kg

30∘

5ms− 1

150N

(g = ms− 2)

64. A body is sliding down an inclined plane

having coe�cient of friction 0.5. If the normal

https://dl.doubtnut.com/l/_H873sE43koNz
https://dl.doubtnut.com/l/_yBNw4QrfrfJP


reaction is twice that of resultant downward

force along the inclined plane, then �nd the

angle between the inclined plane and the

horizontal .

Watch Video Solution

65. In the given the wedge is acted upon by a

constant horizontal force 'F'. The wedge is

moving on a smooth horizontal surface A ball

of mas 'm' is at rest relative to the wedge The

ratio of forces exerted on 'm' by the wedge

https://dl.doubtnut.com/l/_yBNw4QrfrfJP
https://dl.doubtnut.com/l/_tYt4mpbKDqeB


when 'F' is acting and 'F' is withdrawn

assuming no friction between the edge and

the ball is equal to .

Watch Video Solution

66. A block of mass m kg is pushed up against

a wall by a force  That makes an angle 'theta'

with the horizontal as shown in The coe�cient

of static friction between the block and the

wall is  The minimum value of  that allows

the block to remain stationary is .

P

μ P

https://dl.doubtnut.com/l/_tYt4mpbKDqeB
https://dl.doubtnut.com/l/_xFu6pGGZFl2v


Watch Video Solution

67. A block the of mass  is placed on

another block of mass  and the block 

rests on a smooth horizontal table for sliding

the block  on  a horizontal force  is

required to be applied force on it How much

maximum horizontal force can be applied on

'B' s that both  and  move together? Also

4kg

5kg B

A B 12N

A B

https://dl.doubtnut.com/l/_xFu6pGGZFl2v
https://dl.doubtnut.com/l/_HCmvUOMYC41j


�nd out the accleration proudced by this force

 .

Watch Video Solution

68. Two blocks of masses 'm' and and 'M' are

arranged as shown in the The coe�cient of

friction between the two blocks is , where

as between the lower block and the horizontal

surface is zero. Find the force 'F' to be applied

' μ'

https://dl.doubtnut.com/l/_HCmvUOMYC41j
https://dl.doubtnut.com/l/_vQBkrlXV6B7b


on the upper block for the system to be under

equilibrium ? . 

Watch Video Solution

69. Block A weighs  and block weigh  The

coe�cient of kinetic friction is  for all

4N 8N

0.25

https://dl.doubtnut.com/l/_vQBkrlXV6B7b
https://dl.doubtnut.com/l/_keWFhzw0onof


surface �nd the force  to slide  at a

constant speed when (a)  rest on  and

moves with it (b)  is held at rest and (c )

 are connected by a light cord

passing over a smooth putting as shown in �g

7.31 (a - c) restively. 

Watch Video Solution

F B

A B

A

A and B

https://dl.doubtnut.com/l/_keWFhzw0onof
https://dl.doubtnut.com/l/_Ek8TejoauowK


70. Two cars of masses  and  are moving

in circles of raddii  and  respectively. Their

speeds are such that they make complete

circle in the same time t The ratio of their

centripetal acceleration is .

Watch Video Solution

m1 m2

r1 r2

71. A car is driven round a curved path of

radius  without the danger of skidding

The coe�ceient of friction between the tyres

of the car and the surface of the curved path

18m

https://dl.doubtnut.com/l/_Ek8TejoauowK
https://dl.doubtnut.com/l/_Y9LePoNMa7H6


is 0.2 What is the maximum speed in kmph of

the car for safe driving ?  .

Watch Video Solution

(g = 10ms− 2)

72. A point P moves in counter-clockwise

direction on �gure. The movement of P is such

that it sweeps out a length , where

s is in metre and t is in second. The radius of

the pathh is 20 m. the acceleration of P when

s = t3 + 5

https://dl.doubtnut.com/l/_Y9LePoNMa7H6
https://dl.doubtnut.com/l/_7ii8qwVTA0n8


t=2s is nearly 

Watch Video Solution

73. A turn of radius  is banked for the

vehicle of mass  going at a speed of 

. Find the direction and magnitude of

20m

200kg

10m/s

https://dl.doubtnut.com/l/_7ii8qwVTA0n8
https://dl.doubtnut.com/l/_OKReS8q2BJ4Y


C.U.Q

frictional force (a)   

(b)  

Assume that friction is su�cient to prevent

slipping. 

Watch Video Solution

5m/s

15m/s

(g = 10m/s2)

1. The behaviour of a body under zero

resultant force is given by .

https://dl.doubtnut.com/l/_OKReS8q2BJ4Y
https://dl.doubtnut.com/l/_U16jK2IReqxc


A. �rst law of motion

B. second law of motion

C. third law of motion

D. law of gravitation

Answer: A

Watch Video Solution

2. Which law of Newton de�nes an 'inertial

frame of reference' ? .

https://dl.doubtnut.com/l/_U16jK2IReqxc
https://dl.doubtnut.com/l/_aLMfOvuwDAzh


A. First law of motion

B. Second law of motion

C. Third law of motion

D. Law of gravitation

Answer: A

Watch Video Solution

3. The statement ''acceleration is zero if and

only if the net force is zero'' is valid in .

https://dl.doubtnut.com/l/_aLMfOvuwDAzh
https://dl.doubtnut.com/l/_IINzfxAEOxkj


A. non-inertial frames

B. inertial frames

C. both in inertial frames and non-inertial

frames

D. neither inertial frames non-inertial

frames

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_IINzfxAEOxkj


4. You move forward when your car suddenly

come to a halt and you are thrown backward

when your car rapidly accelerates. Which law

of Newton is involved in these ?

A. third law

B. second law

C. �rst law

D. law of gravitation

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Ehun2e0w449F


Watch Video Solution

5. You are thrown outer side when your car

suddenly takes a turn. Which law of Newtn is

involved in this ? .

A. Third law

B. Second law

C. First law

D. Law of gravitation

Answer: C

https://dl.doubtnut.com/l/_Ehun2e0w449F
https://dl.doubtnut.com/l/_Z5UvzFAAmzWd


Watch Video Solution

6. An object is thrown vertically upward with

some velocity. If gravity is turned o� at the

instant the object reaches the maximum

height what happens ? .

A. The object continues to move in a

straight line

B. The object will be at rest

C. The object falls back with uniform

velocity

https://dl.doubtnut.com/l/_Z5UvzFAAmzWd
https://dl.doubtnut.com/l/_GJ7G8gS33ZlJ


D. The object falls back with unform

acceleration

Answer: B

Watch Video Solution

7. Which of the following is the most

signi�cant law of motion given by Newton ? .

A. First law of motion

B. Second law of motion

https://dl.doubtnut.com/l/_GJ7G8gS33ZlJ
https://dl.doubtnut.com/l/_lnRNaQOhaUV5


C. Third law of motion

D. Zeroth law of motion

Answer: B

Watch Video Solution

8. The quantity of motion of a body is best

represented by .

A. its mass

B. its speed

https://dl.doubtnut.com/l/_lnRNaQOhaUV5
https://dl.doubtnut.com/l/_1ltGj6R7B1Nn


C. its velocity

D. its linear momentum

Answer: D

Watch Video Solution

9. A certain particle undergoes erratic motion.

At very point in its motion the direaction of

the particle' s momentum is always .

A. the same as the direaction of its velocity

https://dl.doubtnut.com/l/_1ltGj6R7B1Nn
https://dl.doubtnut.com/l/_l89gmz0NBNtk


B. the same as the direction of its

acceleration

C. the same as the direction of its net force

D. the same as the direction of its kinetic

energy .

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_l89gmz0NBNtk


10. Inside a railway car a plumb bob is

suspended from the roof and a helium �lled

balloon is tied by a string to the �oor of the

car. When the railway car accelerates to the

right then.

A. both the plumb bob and balloon move

the left

B. both the plumb bob and balloon move

to the right

https://dl.doubtnut.com/l/_f3sEMbVotjQz


C. plumb bob moves to the left and the

balloon moves to the right

D. plumb bob moves to the right and the

balloon moves to the left

Answer: C

Watch Video Solution

11. A constant force  is applied on a

stationary particle of mass 'm' The velocity

(F )

https://dl.doubtnut.com/l/_f3sEMbVotjQz
https://dl.doubtnut.com/l/_SV5hYqbbLlV7


attained by the particle in a certain

displacement will be proportional to .

A. m

B. 

C. 

D. 

Answer: D

Watch Video Solution

1/m

√m

1

√m

https://dl.doubtnut.com/l/_SV5hYqbbLlV7


12. A constant force  is applied on a

stationary particle of mass 'm' The velocity

attained by the particle in a certain

displacement will be proportional to .

A. m

B. 

C. 

D. 

Answer: B

Watch Video Solution

(F )

1/m

√m

1

√m

https://dl.doubtnut.com/l/_NbBJL3C216rn


Watch Video Solution

13. A force produces an acceleration of  in a

body and the same force produces an

acceleration of  in another body. It the to

bodies are combined and the same force is

applied on the combination the acceleration

produced in it is .

A. 

B. 

C. 

a1

a2

a1 + a2

a1 + a2

a1a2

a1a2

a1 + a2

https://dl.doubtnut.com/l/_NbBJL3C216rn
https://dl.doubtnut.com/l/_7II17oPvNhUl


D. 

Answer: C

Watch Video Solution

√a1a2

14. The keep a particle moving with constant

velocity on a frictionless surface, an external

force .

A. should act continuosly

B. should be a variable force

https://dl.doubtnut.com/l/_7II17oPvNhUl
https://dl.doubtnut.com/l/_AZUMsNvqlDRm


C. not necessary

D. should act opposite to the direction of

motion

Answer: C

Watch Video Solution

15. If action force acting on a body is

gravitational in nature, then reaction force .

A. will be a contact force

https://dl.doubtnut.com/l/_AZUMsNvqlDRm
https://dl.doubtnut.com/l/_bDOpyukeQ5vm


B. will be gravitational force

C. will be a gravitational or contact force

D. will be a force of any origin

Answer: B

Watch Video Solution

16. Action and reaction can never balance out

because

A. they are equal but not opposite always

https://dl.doubtnut.com/l/_bDOpyukeQ5vm
https://dl.doubtnut.com/l/_cEwwdEDjr5Pq


B. they are unequal in magnitude even

though opposite in direction

C. though they are equal in magnitude and

opposite in direaction they act on

di�erent bodies

D. they are unequal in magnitudes

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_cEwwdEDjr5Pq


17. The propulsion of a rocket is based on the

principle of condservation of .

A. linear momentum

B. energy

C. angular momentum

D. mass

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_GPXIIiQ8raYy
https://dl.doubtnut.com/l/_OMVKcU2jgCZf


18. An automobile that is towing a trailer is

accelerating on a level road. The force that the

automobile exerts on the trailer is .

A. equal to the force the trailer exerts on

the automobile

B. greater than the force the trailer exerts

on the automobile

C. equal to the force the trailer exerts on

the road

https://dl.doubtnut.com/l/_OMVKcU2jgCZf


D. equal to the force the road exerts on the

trailer

Answer: A

Watch Video Solution

19. A man is standing in the middle of a

perfectly smooth 'island of ice' where there is

no friction between the ground and his feet.

Under these circumstances .

https://dl.doubtnut.com/l/_OMVKcU2jgCZf
https://dl.doubtnut.com/l/_EaQtS2aHllnE


A. he can reach the desired corner by

throwing and object in the same

direction

B. he can reach the desired corner by

throwing and object in the opposite

direction

C. he has no chance of reaching any corner

of the island

D. he can reach the desired corner by

pursuing on the ground in that direction

https://dl.doubtnut.com/l/_EaQtS2aHllnE


Answer: B

Watch Video Solution

20. Which law of Newton reveals the

underlying symmetry in the forces that occure

in nature ? .

A. First law of motion

B. Second law

C. Third law

D. Law of gravitation

https://dl.doubtnut.com/l/_EaQtS2aHllnE
https://dl.doubtnut.com/l/_aPIKNpAW1dZz


Answer: C

Watch Video Solution

21. You hold a rubber ball in your hand. The

Newton's third law companion force to the

force of gravity on the ball is the force exerted

by the .

A. ball on the earth

B. ball on the hand

C. hand on the ball

https://dl.doubtnut.com/l/_aPIKNpAW1dZz
https://dl.doubtnut.com/l/_GyufDOJpxCpD


D. earth on the ball

Answer: A

Watch Video Solution

22. A lift is going up with uniform velocity

When brakes are applied it slows down. A

person in that lift experiences

A. more weight

B. less weight

https://dl.doubtnut.com/l/_GyufDOJpxCpD
https://dl.doubtnut.com/l/_oQTRvDKFfZTL


C. normal weight

D. zero weight

Answer: B

Watch Video Solution

23. While we catch a cricket ball, we catch it at

the fornt and make the hands move with the

ball backwards. Why is that ? .

A. To reduce the impulse

https://dl.doubtnut.com/l/_oQTRvDKFfZTL
https://dl.doubtnut.com/l/_PROP8EutvsSP


B. To increases the time of contact, there

by increase the force

C. To increase the impulse

D. To increase the time of contact, there by

decrease the force

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_PROP8EutvsSP


24. The change in momentum per unit time of

body represents .

A. impulse

B. force

C. kinetic energy

D. resultant force

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_M7YCZyCMTtYu
https://dl.doubtnut.com/l/_YZqeDG9FvhQi


25. A father and his seven years old son are

facing each other on ice skates. Whith their

hands they push o� against one another.

Regarding the froces that act on them as a

result of this and the acceleration they

experience which of the following is correct ? .

A. Father exerts more force on the son and

experiences less acceleration

B. Son exerts less force on the father and

experiences less acceleration

https://dl.doubtnut.com/l/_YZqeDG9FvhQi


C. Father exerts as much force on the son

as son exerts on the father, but the

father experiences less acceleration

D. Father exerts as much force on the son

as son exerts on the father, but the

father experiences less acceleration

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_YZqeDG9FvhQi


26. A student initially at rest on a frictionless

frozen pond throws a  hammer in one

direction After the throw, the hammer moves

o� in one direaction while the student moves

o� in the other direction. Which of the

following correctly describes the above

situation ? .

A. The hammer will have the momentum

with greater magnitude

2kg

https://dl.doubtnut.com/l/_lV3KNWUVZTDS


B. The hammer will have the momentum

with greater magnitude

C. The hammer will have the greater kinetic

energy

D. The student will have the greater kinetic

energy .

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_lV3KNWUVZTDS


27. A ball falls towards the earth. Which of the

following is correct ? .

A. If the system contains ball the

momentum

B. If the system contains earth , the

momentum is conserved

C. If the system contains ball and earth, the

momentum is conserved

https://dl.doubtnut.com/l/_9Haeklkspntq


D. If the system contains ball, earth and

sun, the momentum is conserved

Answer: C

Watch Video Solution

28. A block moving in air breaks into two parts

and the parts separate ? .

A. the total momentum must be conserved

https://dl.doubtnut.com/l/_9Haeklkspntq
https://dl.doubtnut.com/l/_dc06njKghv8R


B. the total kinetic energy must be

conserved

C. the total momentum must change

D. the potential energy must be conserved

Answer: A

Watch Video Solution

29. Regarding linear momentum of a body 

(a) It is a measure of quantity of motion

contained by the body 

https://dl.doubtnut.com/l/_dc06njKghv8R
https://dl.doubtnut.com/l/_RDFYZgfgXafw


(b) Change in momentum is the measure of

impulse 

(c ) Impulse and acceleration act in opposite

direction to the change im momentum 

(d) In the case of uniform circular motion the

linear momentum is conserved .

A. a& b are true

B. b & c are true

C. c& d are true

D. a,b & c are true

Answer: A

https://dl.doubtnut.com/l/_RDFYZgfgXafw


Watch Video Solution

30. Compare the impulses exerted on a wall by

the two objects, a golf ball and a lump of mud

both having the same mass and the veloctiy .

A. the golfball imparts greater impulse

B. the lump of mud imparts the greater

impulse

C. both impart equal impulse

D. nothing can be said

https://dl.doubtnut.com/l/_RDFYZgfgXafw
https://dl.doubtnut.com/l/_Xd7M72OQV6Vp


Answer: A

Watch Video Solution

31. Two objects  and  are thrown unpwards

simultaneously with the same speed. The mass

of  is greater than that of  The air exerts

equal resistive force on two objects, then .

A. X reaches maximum height than 

B.  reaches maximum height than 

X Y

X Y

Y

Y X

https://dl.doubtnut.com/l/_Xd7M72OQV6Vp
https://dl.doubtnut.com/l/_FLvuIkuxwq7n


C. the two objects wall reach the same

height

D. cannot say

Answer: A

Watch Video Solution

32. A man drops an apple in the lift. He �nds

that the apple remains stationary and does

not fall The lift is .

https://dl.doubtnut.com/l/_FLvuIkuxwq7n
https://dl.doubtnut.com/l/_VEVvcEVj3IHV


A. going down with constant speed

B. going up with constant speed

C. going down with constant acceleration

D. going up with constant acceleration

Answer: C

Watch Video Solution

33. Internal forces can change

https://dl.doubtnut.com/l/_VEVvcEVj3IHV
https://dl.doubtnut.com/l/_qrJsbximFZRm


A. linear momentum as well as kinetic

energy

B. linear momentum but not the Kinetic

energy

C. the kinetic energy but not linear

momentum

D. Neither the linear momentum nor the

kinetic energy

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_qrJsbximFZRm


34. A man is standing on a sparing platform,

Reading of spring balaance is  wt If man

jumps outside the platform then the reading

of the spring balance .

A. remains same

B. decreases

C. incerases

D. �rst increases and then decreasses to

zero

60kg

https://dl.doubtnut.com/l/_qrJsbximFZRm
https://dl.doubtnut.com/l/_tEohUvM1Spva


Answer: D

Watch Video Solution

35. A stretching force of  is applied at one

end of a spring balance and an equal force is

applied at the other end at the same time The

reading of the balance is .

A. 

B. 

C. 

10N

5N

10N

20N

https://dl.doubtnut.com/l/_tEohUvM1Spva
https://dl.doubtnut.com/l/_espn6iqDzKP9


D. 

Answer: B

Watch Video Solution

0

36. A ball is dropped from a spacecraft

revolving around the earth at a height of

. What will happen to the ball ? .

A. It will continue to move with velocity 

along the original orbit of spacecraft .

1200km

V

https://dl.doubtnut.com/l/_espn6iqDzKP9
https://dl.doubtnut.com/l/_x1aGcSIo5ixq


B. It will move with the same speed

tangential to the space craft .

C. It will fall down the earth gradually

D. It will go far in space

Answer: A

Watch Video Solution

37. A body is under the action of three forces

 and . In which case the body

cannot undergo angular acceleration ? .

→
F 1,

→
F 2

→
F 3

https://dl.doubtnut.com/l/_x1aGcSIo5ixq
https://dl.doubtnut.com/l/_fE6oMfn7WEcS


A.  and  are concurrent, point

of concurrence beign centre of mass .

B. 

C.  is parallel to  but the three

forces are not concurrent .

D.  and  act at the same point but 

 acts at di�erent point .

Answer: A

Watch Video Solution

→
F 1,

→
F 2

→
F 3

→
F 1 +

→
F 2 +

→
F 3 = 0

→
F 1,

→
F 2

→
F 3

→
F 1

→
F 2

→
F 3

https://dl.doubtnut.com/l/_fE6oMfn7WEcS
https://dl.doubtnut.com/l/_js18G48V2BuZ


38.   

In the system in the �gure  system is

held at rest by thread . Just after the

thread BC is burnt:

m1 > m2

BC

https://dl.doubtnut.com/l/_js18G48V2BuZ


A. acceleration of  will be equal to zero

B. acceleration of  will downwards

C. magnitude of acceleration of two blocks

will be non-zero and unequal .

D. magnitude of acceleration of both the

blocks will be  .

Answer: A

Watch Video Solution

m1

m2

( )g
m1 − m2

m1 + m2

https://dl.doubtnut.com/l/_js18G48V2BuZ


39. A lift is asecending with a constnat speed

''V''. A passenger in the lift drops a coin. The

acceleration of the coin towards the �oor will

be .

A. Zero

B. g

C. 

D. 

Answer: B

Watch Video Solution

< g

> g

https://dl.doubtnut.com/l/_Jke3zcZVIaEc


Watch Video Solution

40. A reference frame attached to the earth

A. is an inertial frame because Newton's

laws of motion are applicable in it .

B. is an intertial frame by de�niation

C. cannot be an intertial frame because

earth is rotating about its axis .

D. can be an inertial frame because earth is

revolving around the sun .

https://dl.doubtnut.com/l/_Jke3zcZVIaEc
https://dl.doubtnut.com/l/_9zyT3SuzQQrn


Answer: C

Watch Video Solution

41. A Stationary railway platform on earth is .

A. an inertial frame of reference for an

observer earth .

B. a Non inertial frame of reference for an

observer on moon

C. both are true

https://dl.doubtnut.com/l/_9zyT3SuzQQrn
https://dl.doubtnut.com/l/_84dWCczCwZ7K


D. both are false

Answer: C

Watch Video Solution

42. A rotating platform for a stationary

observer outside it is .

A. inertial frame of reference

B. non intertial frame of reference

C. both

https://dl.doubtnut.com/l/_84dWCczCwZ7K
https://dl.doubtnut.com/l/_scYzlXWhwMrh


D. some times intertial (or) some times non

inertial

Answer: B

Watch Video Solution

43. The acceleration of a particle is found to be

non zero when no force acts on the particle.

This is possible if the measurement is made

from

https://dl.doubtnut.com/l/_scYzlXWhwMrh
https://dl.doubtnut.com/l/_6in1QYJdtswj


A. inertial frame

B. non inertial frame

C. both

D. some times intertial (or) some times non

inertial

Answer: B

Watch Video Solution

44. Frictional force between two bodies

https://dl.doubtnut.com/l/_6in1QYJdtswj
https://dl.doubtnut.com/l/_J4jj5NcKrtH3


A. increases the motion between the

bodies

B. destroys the relative motion between

the bodies

C. sometimes helps and sometimes

opposes the motion

D. incerases the relative velocity between

the bodies

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_J4jj5NcKrtH3


45. Maximum value of static friction is .

A. limiting friction

B. rolling friction

C. static friction

D. normal reaction

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_J4jj5NcKrtH3
https://dl.doubtnut.com/l/_i6ZetsslaZq0
https://dl.doubtnut.com/l/_BceDfKJN6NPx


46. A good lubricant should be highly

A. viscous

B. non-volatile

C. both (1and2)

D. transparent

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BceDfKJN6NPx


47. Theoretically which of the following are

best lubricants ? .

A. Solids

B. Liquids

C. Gases

D. Both 2 and 3

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_6RzImZ8wbPB7
https://dl.doubtnut.com/l/_eWsP4s1AZTrW


48. A block 'B' rests on 'A' A rests on a

horizontal surface 'C' which is frictionless.

There is friction between  and  If 'B' pulled

to the right .

A. B moves forward and  to the left

B.  only moves to the left

C. B' does not move

D.  and 'B' move together to the right .

Answer: D

Watch Video Solution

A B

A

'B'

'A'

https://dl.doubtnut.com/l/_eWsP4s1AZTrW


49. Sand is dusted to the railway tracks during

rainy season to .

A. make it always wet

B. increase friction

C. to reduce consumption of fuel

D. make it always dry

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_eWsP4s1AZTrW
https://dl.doubtnut.com/l/_peVwvCQf0jTS


50. With increase of temperature the friction

force acting between two surfaces .

A. increases

B. decreases

C. remians same

D. may increase or decrease

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_twg0I3g4wUwR
https://dl.doubtnut.com/l/_8EyfDiLpdefI


51. If we imagine ideally smooth surfaces and it

they are kept in contact, the frictional force

acting between them is .

A. zero

B. a �nite value but not zero

C. very large

D. we can't predict

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_8EyfDiLpdefI
https://dl.doubtnut.com/l/_39P9Ja5MGz3X


52. If man is walking direction of friction is .

A. opposite to the direction of motion

B. same as the direction of motion

C. perpendicular to that of direction of

motion

D.  to the direction of motion

Answer: B

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_39P9Ja5MGz3X
https://dl.doubtnut.com/l/_Zg6XKaCSQptF


53. Aeroplanes are streamlined to reduce .

A. �uid friction

B. sliding friction

C. kinetic friction

D. limiting friction

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Zg6XKaCSQptF


54. The limiting friction between two surface

does not depend

A. on the nature of two surface

B. on normal reaction

C. on the weight of the body

D. on volume of the body

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Bat0kjlur7vo
https://dl.doubtnut.com/l/_fds92PihjMAS


55. To avoid slipping while walking on ice, one

should take smaller steps because of the

A. larger friction

B. smaller friction

C. larger normal force

D. smaller normal force

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_fds92PihjMAS


56. In order to stop a car in shortest disatance

on a horizontal road one should

A. apply the brakes very hard so that the

wheels stop rotating .

B. apply the brakes hard enough to just

prevent slipping

C. pump the brakes (press and release)

D. shut the engine o� and not apply brakes

.

https://dl.doubtnut.com/l/_dwxhyphKwtgK


Answer: B

Watch Video Solution

57. A body rests a rough horizontal plane 

force is applied to the body directed towards

the plane at an angle  with the vertical. The

body can be moved along the plane .

A. only if  is greater than the angle of

friction

A

θ

θ

https://dl.doubtnut.com/l/_dwxhyphKwtgK
https://dl.doubtnut.com/l/_xQGyzvCONCAC


B. only if  is lesser than the angle of

friction

C. only if  is equal to the angle of friction

D. for all values of 

Answer: A

Watch Video Solution

θ

θ

θ

58. A lift is moving down with an acceleration

equal to the acceleration due to gravity. A

body of mass  kept on the �oor of the lift isM

https://dl.doubtnut.com/l/_xQGyzvCONCAC
https://dl.doubtnut.com/l/_aoeHUJaKTUde


pulled horizontally If the coe�cient of friction

is  then the frictional resistance o�ered by

the body is .

A. 

B. 

C. Zero

D. 

Answer: C

Watch Video Solution

μ

μkMg

Mg

μkMg2

https://dl.doubtnut.com/l/_aoeHUJaKTUde
https://dl.doubtnut.com/l/_koyhRV06M0re


59. A body is struck to the front part of the

truck. The coe�cient of frction between the

body and is . The minimum acceleration with

which the truck should travel so that the body

does not fall down is .

A. 

B. 

C. 

D. 

Answer: C

μ

μ/g

μg

g/μ

μ2g

https://dl.doubtnut.com/l/_koyhRV06M0re


Watch Video Solution

60. When a bicycle is motion the force of

friction exerted by the ground on the two

wheels is such that is acts .

A. in the backward direction on the front

wheel and in the forward direaction on

the rear wheel .

B. in the backward direction on the front

wheel and in the forward direaction on

https://dl.doubtnut.com/l/_koyhRV06M0re
https://dl.doubtnut.com/l/_axL2fWI7u8yC


the rear wheel .

C. in the backward direction on both the

front and rear wheels

D. in the forward direction on the front and

rear wheels

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_axL2fWI7u8yC


61. A body of mass  is applying horizontal

force to slide a box of mass  on a rough

horizontal surface The coe�cient of friction

between the shoe of the boy and the �oor is 

and that between the box and the �oor is

 In which of the following cases is it

certainly not possible to slide the box ? .

A. 

B. 

C. 

M

M1

μ

' μ1'

μ < μ1, M < M1

μ > μ1, M > M1

μ < μ1, M > M1

https://dl.doubtnut.com/l/_SbRgnKYcx5CT


D. 

Answer: A

Watch Video Solution

μ1 > μ1, M < M1

62. When a person walks on a rough surface .

A. the frictional force exerted by the

surface keeps him moving .

B. reaction of the force applied by the man

on the surface keeps him moving

https://dl.doubtnut.com/l/_SbRgnKYcx5CT
https://dl.doubtnut.com/l/_bMKmoSgTyuuL


C. the force applied by the man keep him

moving

D. weight of the man keeps him moving .

Answer: A

Watch Video Solution

63. The maximum speed of a car on a curved

path of radius 'r' and the coe�cient of friction

 is .μk

https://dl.doubtnut.com/l/_bMKmoSgTyuuL
https://dl.doubtnut.com/l/_WtD1njoTQN85


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v = √
μk

gr

v = √μkgr

v = √
gr

μk

v = √
1

μkgr

64. The angle which the rough inclined plane

makes with the horizontal when the body

https://dl.doubtnut.com/l/_WtD1njoTQN85
https://dl.doubtnut.com/l/_o6CuiHnwtRuT


placed on it just starts sliding down is called .

A. angle of Friction

B. angle of repose

C. critical angle

D. brewster's angle

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_o6CuiHnwtRuT


65. A body of mass  is placed on a rough

inclined plane of inclination  and coe�cient

of friction  A force of (

) is applied in the

upward direction the acceleration of the body

is .

A. 

B. 

C. 

D. Zero

M

θ

μk

mg sin θ + μkmg cos θ

g sin θ

g(sin θ + μk cos θ)

g(sin θ + μk cos θ)

https://dl.doubtnut.com/l/_OiaIM1A3rd1a


Answer: D

Watch Video Solution

66. It is easier to pull a lawn roller than to

push it because pulling .

A. involves sliding friction

B. involves dry friction

C. increases the e�ective weight

D. decreases normal reaction

https://dl.doubtnut.com/l/_OiaIM1A3rd1a
https://dl.doubtnut.com/l/_iIwgqTd5uXWr


Answer: D

Watch Video Solution

67. A block of mass m and surface area A just

begins to slide down an inclined plane when

the angle of inclination is . Keeping the

mass of the block same, if the surface area is

doubled the inclination of the plane at which

the block starts sliding will be .

A. 

π/5

π/5

https://dl.doubtnut.com/l/_iIwgqTd5uXWr
https://dl.doubtnut.com/l/_B99pxkL0G0Lt


B. 

C. 

D. 

Answer: A

Watch Video Solution

π/10

π/5

π/5√2

68. A block  kept on an inclined surface just

begins to slide if the inclination is  The block

is replaced by another block  and it is found

X

θ1

Y

https://dl.doubtnut.com/l/_B99pxkL0G0Lt
https://dl.doubtnut.com/l/_li55DwSsu7Tz


that it just begins to slide if the inclination is

 Then .

A. Mass of  mass of Y

B. Mass of  mass of 

C. Mass of  mass of Y

D. All the three are possible .

Answer: D

Watch Video Solution

θ2, (θ2 > θ1)

X =

X < Y

X >

https://dl.doubtnut.com/l/_li55DwSsu7Tz


69. A particle is acted upon by a force of

constant magnitude which is always

perpendiculr to the velocity of the particle.

The motion of the particle takes place in a

plane. It follows that

A. the Kinetic energy of the particle

changes with time

B. the accceleration of the particle is

constant

C. the velocity of the particle is constant

https://dl.doubtnut.com/l/_wsqWZjmIuhVi


D. the speed of the particle is constant .

Answer: D

Watch Video Solution

70. The direction of angular acceleration of a

body moving in a circle in the plane of the

paper is .

A. along the tangent

B. along the radius inward

https://dl.doubtnut.com/l/_wsqWZjmIuhVi
https://dl.doubtnut.com/l/_8FOlZoBAit1G


C. along the radius inward

D. perpendicular to the plane of the paper

Answer: D

Watch Video Solution

71. Suppose a disc is rotating counter

clockwise in the plane of the paper then .

A. Its angular velocity vector will be

perpendicular to the page pointing up

https://dl.doubtnut.com/l/_8FOlZoBAit1G
https://dl.doubtnut.com/l/_muJFaNY8ozIW


out of the page .

B. Its angular velocity vector will be

perpendicular to the page pointing

inwards

C. Its angular velocity vector acts along the

tangent to the disc

D. None of above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_muJFaNY8ozIW
https://dl.doubtnut.com/l/_Ks4PfgONLLsL


72. A Particle of mass 'M' moves in a uniform

circular path of radius 'r' with a constant

speed 'v' then its centripetal acceleration is .

A. 

B. 

C. 

D. Zero

Answer: A

Watch Video Solution

v2

r

v2

r2

v2r

https://dl.doubtnut.com/l/_Ks4PfgONLLsL


73. A vehicle moves safe on rough curved and

unbanked road Then 

(a) The direction of static friction is radially

out wards 

(b) The direction of static friction is radially

inwards 

(c ) The direction of kinetic friction is

tangential to curved path 

(d) Static friction does not exist .

A. a & b are correct

B. c & d are correct

https://dl.doubtnut.com/l/_bFUpP1NF1W5O


LEVEL -I (C.W)

C. b & c are correct

D. a & c are correct

Answer: C

Watch Video Solution

1. n balls each of mass m impinge elastically

each second on a surface with velocity u. The

https://dl.doubtnut.com/l/_bFUpP1NF1W5O
https://dl.doubtnut.com/l/_dLLfqRK9fQI4


average force experienced by the surface will

be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mnu

2mnu

4mnu

mnu/2

https://dl.doubtnut.com/l/_dLLfqRK9fQI4


2. A ball reaches a racket at  along +X

dirction and leaves the racket in the opposite

direaction with the same speed. Assuming

that the mass of the ball as  and the

contact time is  second the force exerted

by the racket on the ball is .

A.  along  direction

B.  along  direction

C.  along  direction

D.  along  direction

60m/s

50gm

0.02

300N +X

300N −X

3, 00, 000N +X

3, 00, 000N −X

https://dl.doubtnut.com/l/_h6arZ5v80avo


Answer: B

Watch Video Solution

3. P' and 'Q' horizontally push in the same

direaction a  crate. 'P' pushes with force

of 500 newton 'Q' pushes with a force of 

newton If a frictional force provides 

newton of resistance what is the acceleration

of the crate. ?

A. 

1200kg

300

200

1.3m/s2

https://dl.doubtnut.com/l/_h6arZ5v80avo
https://dl.doubtnut.com/l/_3k12zjdndvQc


B. 

C. 

D. 

Answer: D

Watch Video Solution

1.0m/s2

0. 75m/s2

0.5m/s2

4. A ball of mass  moves normal to a wall

with a velocity  and rebound with the same

speed. The change in momentum of the ball

during the rebounding is

'm'

' u'

https://dl.doubtnut.com/l/_3k12zjdndvQc
https://dl.doubtnut.com/l/_cqED1pTAZPRH


A.  towards the wall

B.  towards the wall

C.  away from the wall

D.  away from the wall

Answer: C

Watch Video Solution

m(u + v)

m(u − v)

m(u + v)

m(u − v)

5. If a force of  acts on a body, the

momentum required is . The period

for which the force acts on the body is .

250N

125kgm− 1

https://dl.doubtnut.com/l/_cqED1pTAZPRH
https://dl.doubtnut.com/l/_vq3ePavU34DF


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.1s

0.3s

0.5s

0.2s

6. A machine gun �res a bullet of mass 40 g

with a velocity . The man holding it

can exert a maximum force of 144 N on the

1200ms− 1

https://dl.doubtnut.com/l/_vq3ePavU34DF
https://dl.doubtnut.com/l/_glAz38ATr3sg


gun. How many bullets can be �re per second

at the most?

A. One

B. Three

C. Two

D. Four

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_glAz38ATr3sg


7. A truck of mass  is moving with

constant speed . If sand is dropped

into the truck at the constant rate 

,the force required to mainatain the motion

with constant velocity is .

A. 

B. 

C. 

D. 

Answer: D

500kg

10ms− 1

10k
g

min

N
3

2

N
5

4

N
7
5

N
5

3

https://dl.doubtnut.com/l/_OIK7K3c1AhYl


Watch Video Solution

8. A 5000 kg rocket is set for verticle �ring. The

relative speed of burnt gas is . To

give an initial upwards acceleration of

, the amount of gas ejected per

second to supply the needed thrust will be

A. 

B. 

C. 

800ms− 1

20ms− 2

127.5kgs− 1

137.5kgs− 1

187.5kgs− 1

https://dl.doubtnut.com/l/_OIK7K3c1AhYl
https://dl.doubtnut.com/l/_tRvIqk8lx7nq


D. 

Answer: C

Watch Video Solution

185.5kgs− 1

9. A small sphere of mass  moving

with a velocity  colides with

a smooth wall and returns with a velocity

. The magnitude of the

impulse received by the ball is .

A. 

m = 2kg

ū = 4 î − 7ĵm/s

v̄ = − î + 3ĵm/s

5kgms− 1

https://dl.doubtnut.com/l/_tRvIqk8lx7nq
https://dl.doubtnut.com/l/_vv9v2rRkFVLe


B. 

C. 

D. 

Answer: B

Watch Video Solution

10√5kgms− 1

20kgms− 1

15kgms− 1

10. A ball of mass  is thrown at an angle is 

 with the horizontal with an initial velcoity

'u'. The change in its momentum during its

�ight in a time interval of 't' is .

'm'

' θ'

https://dl.doubtnut.com/l/_vv9v2rRkFVLe
https://dl.doubtnut.com/l/_5ddbKeviEJa9


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

mgt

mgt cos θ

mgt sinθ

½mgt

11. A force time graph for the motion of a body

is as shown in Change in linear momentum

https://dl.doubtnut.com/l/_5ddbKeviEJa9
https://dl.doubtnut.com/l/_XmD5WoNHxRF7


between 0 and 6s is 

 .

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

8Ns

4Ns

2Ns

https://dl.doubtnut.com/l/_XmD5WoNHxRF7


12. An object of mass  is at rest. Now a

force of  is applied on the

object, the velocity of object at  is.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3kg

→
F = 6t2Î + 4tĵ

t = 3s

18
→
i + 3

→
j

18
→
i − 3

→
j

3
→
i − 18

→
j

3
→
i + 18

→
j

https://dl.doubtnut.com/l/_XmD5WoNHxRF7
https://dl.doubtnut.com/l/_g9xTSR9yWlbK


13. An impulse  changes the velocity of a

particle from  to . Kinetic energy gained

by the particle is :-

A. 

B. 

C. 

D. 

Answer: B

→
I

→
v 1

→
v 2

I(v1 + v2)

I(v1 + v2) /2

I(v1 − v2)

I(v1 − v2) /2

https://dl.doubtnut.com/l/_g9xTSR9yWlbK
https://dl.doubtnut.com/l/_W3YbIa5X4UYP


Watch Video Solution

14. A  man is inside a lift which is moving

up with an acceleration of . The

appar-ent percentage change in his weight is .

A. 

B. 

C. 

D. 

Answer: B

60kg

2.45ms− 2

20 %

25 %

50 %

75 %

https://dl.doubtnut.com/l/_W3YbIa5X4UYP
https://dl.doubtnut.com/l/_TNFWr5bSZe0q


Watch Video Solution

15. The apparent weight of a man in a lift is 

when lift moves upwards with some

acceleration and is  when it is accerating

down with same acceleration. Find the true

weight of the man and acceleration of lift .

A. 

B. 

C. 

W1

W2

W1 + W2

2

W1 + W2

2

2W1

https://dl.doubtnut.com/l/_TNFWr5bSZe0q
https://dl.doubtnut.com/l/_2MTuPY8nxZD8


D. 

Answer: A

Watch Video Solution

2W2

16. A person of mass  is in a lift The

change in the apparent weight of the person

when the lift moves up with acceleration of

 and the down with an acceleration of 

 is (take ) .

A. 

60mg

ms− 2

2ms− 2 g = 10m/sec2

120N

https://dl.doubtnut.com/l/_2MTuPY8nxZD8
https://dl.doubtnut.com/l/_OmbozdZPk25g


B. 

C. 

D. 

Answer: B

View Text Solution

240N

480N

720N

17. A rope of length  and linear density

 is lying length wise on a smooth

horizontal �oor It is pulled by a force of .

10m

0.5kg/m

25N

https://dl.doubtnut.com/l/_OmbozdZPk25g
https://dl.doubtnut.com/l/_NRAjP9fPGae5


The tension in the rope at a point  away

from the point of application is .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6m

20N

15N

10N

5N

https://dl.doubtnut.com/l/_NRAjP9fPGae5


18. There blocks of masses  ,  and  are

connected by may less unstretchable strings

on a smooth surface. Tension  is.  

A. 

B. 

C. 

D. 

Answer: C

m1 m2 m3

T2

10N

20N

32N

40N

https://dl.doubtnut.com/l/_ZaXCB7MiU55r


Watch Video Solution

19. A horizontal force  pushes a  block 

 which pushes against a  block  as

shown The have an acceleration of  to

the right There is no friction between the

blocks and the surface on which they slide.

What is the net force  exerts on  

 .

F 4kg

(A) 2kg (B)

3m/s2

B A

https://dl.doubtnut.com/l/_ZaXCB7MiU55r
https://dl.doubtnut.com/l/_tXIxlCb9I5ty


A.  to the right

B.  to the right

C.  to the left

D.  to the left

Answer: C

Watch Video Solution

6N

12N

6N

12N

20. Two masses  and  are attached to a

spring balance  as shown in �gure. 

m1 m2

S m1 > m2

https://dl.doubtnut.com/l/_tXIxlCb9I5ty
https://dl.doubtnut.com/l/_RNzHuWhqKxtU


then the reading of spring balance will be . 

 .

A. 

B. 

C. 

D. 

(m1 − m2)

(m1 + m2)

2m1m2

m1 + m2

m1m2

m1 + m2

https://dl.doubtnut.com/l/_RNzHuWhqKxtU


Answer: C

Watch Video Solution

21. The masses  and  are

attached to the ends of a light inextensible

string and the string is made to pass over the

surface of a smooth �xed pulley. When the

masses are relased from rest the acceleraion

of the system is .

A. 

(M + m) (M − m)

gm/M

https://dl.doubtnut.com/l/_RNzHuWhqKxtU
https://dl.doubtnut.com/l/_7b2TjVgP9qiT


B. 

C. 

D. 

Answer: A

Watch Video Solution

2gM /m

gm/2M

g(M 2 − m2)/2M

22. Two bodies of masses  and  are tied

to a string as shown If the table and pulley are

5kg 4kg

https://dl.doubtnut.com/l/_7b2TjVgP9qiT
https://dl.doubtnut.com/l/_gQZnL1uJRVSr


smooth, then acceleration of  mass will be  

 .

A. 

B. 

C. 

D. 

5kg

19.5m/s2

0.55m/s2

2.72m/s2

5.45m/s2

https://dl.doubtnut.com/l/_gQZnL1uJRVSr


Answer: D

Watch Video Solution

23. The object at rest suddenly explodes into

three parts with the mass ratio . The

parts of other with equal speed 'v' the speed

of the third part after explosion will be .

A. 

B. 

C. 

2: 1: 1

v

√2v

v

2

https://dl.doubtnut.com/l/_gQZnL1uJRVSr
https://dl.doubtnut.com/l/_DPgblDqPlTB1


D. 

Answer: D

View Text Solution

v

√2

24. A man and a cart move towards each other.

The man weight  and the cart weighs 

. The velocity of the man is 

and that of the cart he jumps on to it The

velocity of the cart carrying the man will be .

A. 

64kg

32kg 5.4km/hr

3km/hr

https://dl.doubtnut.com/l/_DPgblDqPlTB1
https://dl.doubtnut.com/l/_TdEF6iFyoZO8


B. 

C. 

D. zero

Answer: A

Watch Video Solution

30km/hr

1.8km/hr

25. A bomb of mass  initially at rest

explodes in to three identical fragments On of

the fragments moves with a velocity of

 another frament moves with a

6kg

10√3 îm/s

https://dl.doubtnut.com/l/_TdEF6iFyoZO8
https://dl.doubtnut.com/l/_EDqagbFer4P2


velocity of  then the thired fragment

moves with velocity of magnitude .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

10ĵm/s

30m/s

20m/s

15m/s

5m/s

https://dl.doubtnut.com/l/_EDqagbFer4P2


26. A mass of  is suspended by a rope of

length  from a ceiling. A force of  is

applied at the midpoint of the rope as shown

in �gure. The angle which the rope makes with

10kg

2.8m 98N

https://dl.doubtnut.com/l/_iAF0SQQycIT8


the vertical in equilibrium is 

 .

A. 

B. 

30∘

60∘

https://dl.doubtnut.com/l/_iAF0SQQycIT8


C. 

D. 

Answer: C

Watch Video Solution

45∘

90∘

27. A mass of M kg is suspended by a

weightless string. The horizontal force that is

required to displace it until the string makes

an angle of  with the initial vertical

direction is

45∘

https://dl.doubtnut.com/l/_iAF0SQQycIT8
https://dl.doubtnut.com/l/_StX63sp7RkPG


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Mg

Mg

√2

Mg(√2 + 1)

√2Mg

28. The coe�cients of static and dynamic

friction are  and 0.4 The minimum force

required to create motion is applied on a body

0.7

https://dl.doubtnut.com/l/_StX63sp7RkPG
https://dl.doubtnut.com/l/_HQv35PEbW67b


and if it is further continued the acceleration

attained by the body in  is (

 .

A. 

B. 

C. 

D. Zero

Answer: C

Watch Video Solution

ms− 2

g = 10m/s2)

7

4

3

https://dl.doubtnut.com/l/_HQv35PEbW67b
https://dl.doubtnut.com/l/_oEy5tP2XT8ZH


29. The coe�cients of static friction between

contact surface of two bodies is 1. The contact

surface of one body support the orther till the

inclination is less than

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30∘

45∘

60∘

90∘

https://dl.doubtnut.com/l/_oEy5tP2XT8ZH


30. Brakes are applied to car moving with

disengaged engine, bringing it to a halt after

 Its velocity at the momnet when the breaks

are applied if the coe�cient of friction

between the road and the tyres is  is .

A. 

B. 

C. 

D. 

2s

0.4

3.92ms− 1

7.84ms− 1

11.2ms− 1

19.6ms− 1

https://dl.doubtnut.com/l/_oEy5tP2XT8ZH
https://dl.doubtnut.com/l/_VOZG2KDi0KtL


Answer: B

Watch Video Solution

31. A book of weight  is pressed between

two hands and each hand exerts a force of

. If the block just starts to slide down

Coe�cient of friction is .

A. 

B. 

C. 

20N

40N

0.25

0.2

0.5

https://dl.doubtnut.com/l/_VOZG2KDi0KtL
https://dl.doubtnut.com/l/_bJbbfm1RkFwl


D. 

Answer: A

Watch Video Solution

0.1

32. A car running with a velocity  on a

level road is stoped after travelling a distance

of  after disengaging its engine

 The coe�cient of friction

between the road and the tyres is .

A. 

72kmph

30m

(g = 10m− 2)

0.33

https://dl.doubtnut.com/l/_bJbbfm1RkFwl
https://dl.doubtnut.com/l/_m8OkHvcyacFO


B. 

C. 

D. 

Answer: C

Watch Video Solution

4.5

0.67

0.8

33. In the above problem car got a stopping

distance of  on cement road then  is 

 .

80m μk

(g = 10m/sec2)

https://dl.doubtnut.com/l/_m8OkHvcyacFO
https://dl.doubtnut.com/l/_ZTcnprzzdgns


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

0.2

0.25

0.3

0.35

34. A 10 kg mass is resting on a horizontal

surface and horizontal force of 80N is applied.

https://dl.doubtnut.com/l/_ZTcnprzzdgns
https://dl.doubtnut.com/l/_U0UQMAuDe2k9


If , the ratio of acceleration without

and with frication is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

μ = 0.2

(g = 10ms)2

3/4

4/3

1/2

2

https://dl.doubtnut.com/l/_U0UQMAuDe2k9


35. A block of mass  is pushed with a

horizontal force of . It the coe�cient of

static and kinetic friction are 0.4 and 0.3, the

frictional force acting on the block is

 .

A. N`

B. 

C. 

D. 

Answer: C

20kg

90N

(g = 10ms− 2)

90

80N

60N

30N

https://dl.doubtnut.com/l/_ZAfRSStIDFiE


Watch Video Solution

36. A force of  produces an acceleration

of  in a body and a force of 

produces an acceleration of  The mass

of the body and the coe�cinent of kinetic

friction are .

A. 

B. 

C. 

150N

2ms− 2 200N

3ms− 2

50kg, 0.1

25kg, 0.1

50kg, 0.5

https://dl.doubtnut.com/l/_ZAfRSStIDFiE
https://dl.doubtnut.com/l/_YtD2c4dCeWjm


D. 

Answer: A

Watch Video Solution

50kg, 0.2

37. A heavy uniform chain lies on horizontal

table top. If the coe�cient of friction between

the chain and the table surface is , the

maximum percentage of the length of the

chain that can hang over one edge of the

table is

0.5

https://dl.doubtnut.com/l/_YtD2c4dCeWjm
https://dl.doubtnut.com/l/_6P5xsji3oBmZ


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

20 %

25 %

35 %

15 %

38. The angle of inclination of an inclined

plane is . Coe�cient of friction between 

 body on it and its surface is 

60∘

10kg

https://dl.doubtnut.com/l/_6P5xsji3oBmZ
https://dl.doubtnut.com/l/_24NodMOaVZ0G


. The acceleration of the

body down the plane in  is .

A. 

B. 

C. 

D. Zero

Answer: C

Watch Video Solution

0.2, g = 10ms− 2

ms− 2

5.667

6.66

7.66

https://dl.doubtnut.com/l/_24NodMOaVZ0G


39. The angle of inclination of an inclined

plane is . Coe�cient of friction between 

 body on it and its surface is 

. The acceleration of the

body down the plane in  is . 

In the above problem the frictional force on

the body is .

A. '56.N6'

B. 

C. 

60∘

10kg

0.2, g = 10ms− 2

ms− 2

66.6N

76.6N

https://dl.doubtnut.com/l/_dpbwlPHzeoDN


D. 

Answer: C

Watch Video Solution

86.6N

40. The angle of inclination of an inclined

plane is . Coe�cient of friction between 

 body on it and its surface is 

. The acceleration of the

body down the plane in  is . 

60∘

10kg

0.2, g = 10ms− 2

ms− 2

https://dl.doubtnut.com/l/_dpbwlPHzeoDN
https://dl.doubtnut.com/l/_JWxaCZ6LTE0B


In the above problem the minimum force on

the body is .

A. Zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

5N

7.5N

10N

https://dl.doubtnut.com/l/_JWxaCZ6LTE0B


41. The angle of inclination of an inclined

plane is . Coe�cient of friction between 

 body on it and its surface is 

. The acceleration of the

body down the plane in  is  

In the above problem the minimum, force

required to pull the body up the inclined plane

.

A. 

B. 

C. 

60∘

10kg

0.2, g = 10ms− 2

ms− 2

66.6N

86.6N

96.6N

https://dl.doubtnut.com/l/_szyaKYkv6HKX


D. 

Answer: C

Watch Video Solution

76.6N

42. When a body slides down an inclined plane

with coe�cient of friction as , then its

acceleration is given by .

A. 

B. 

μk

g(μk sin θ + cos θ)

g(μk sin θ − cos θ)

https://dl.doubtnut.com/l/_szyaKYkv6HKX
https://dl.doubtnut.com/l/_LnBK9KQlCr5I


C. 

D. 

Answer: D

Watch Video Solution

g(μk sin θ + μk cos θ)

g(sin θ − μk cos θ)

43. A brick of mass 2kg begins to slide down

on a plane inclined at an angle of  with the

horizontal. The force of friction will be

A. 

45∘

19.6sin 45∘

https://dl.doubtnut.com/l/_LnBK9KQlCr5I
https://dl.doubtnut.com/l/_3U0W0xOUuznx


B. 

C. 

D. 

Answer: A

Watch Video Solution

9.8sin 45∘

19.6cos 45∘

9.8cos 45∘

44. The lengths of smooth & rough inclined

planes of inclination  is same Times of

sliding of a body on two surface  and 

 then  .

45∘

t1t2

μ = 0.75 t1 : t2 =

https://dl.doubtnut.com/l/_3U0W0xOUuznx
https://dl.doubtnut.com/l/_hzkqWlLUdoqO


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2: 1

2: 3

1: 2

3: 2

45. A block of weight  is pulled along a

rough horizontal surface at contant speed by

a force of  acting at an angle  above

200N

100N 30∘

https://dl.doubtnut.com/l/_hzkqWlLUdoqO
https://dl.doubtnut.com/l/_KSd1CDcM1SUm


the horizontal. The coe�cient of kinetic

friction between the block and the surface is .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.43

0.58

0.75

0.83

https://dl.doubtnut.com/l/_KSd1CDcM1SUm


46. The centripetal force required by a 1000 kg

car that takes a turn of radius  at a speed

of 36kmph is .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

50m

1000N

3500N

1600N

2000N

https://dl.doubtnut.com/l/_hJstV7DMNjJA


47. A stone of mass  is attached to a

string of length  and is whirled in a

horizontal circle. If the string can withstand a

tension of  the maximum velcoity with

which the stone can be whirled is .

A. 

B. 

C. 

D. 

Answer: A

0.5kg

2m

9N

6ms− 1

8ms− 1

4ms− 1

12ms− 1

https://dl.doubtnut.com/l/_R1Ptvh732Og2


LEVEL -II (C.W)

Watch Video Solution

1. The momenta of a body in two

perpendicular directions at any time 't' are

given by  and . The

force acting on the body at  sec is .

A. 

B. 

Px = 2t2 + 6 Py = + 3
3t2

2

t = 2

5units

2units

https://dl.doubtnut.com/l/_R1Ptvh732Og2
https://dl.doubtnut.com/l/_vYEbodv5j0fn


C. 

D. 

Answer: C

Watch Video Solution

10units

15units

2. When a force F acs on a body of mass m the

acceleration product in the body is a . If htree

equal forces  act on the

same body as shown in �gure the accleration

F1 = F2 = F3 = F

https://dl.doubtnut.com/l/_vYEbodv5j0fn
https://dl.doubtnut.com/l/_EAw8IWlUDMpa


produced is 

A. 

B. 

C. 

D. a

(√2 − 1)a

(√2 + 1)a

√2a

https://dl.doubtnut.com/l/_EAw8IWlUDMpa


Answer: A

Watch Video Solution

3. Two blocks of masses m and  are placed

on a horizontal frictionless table connected by

light spring as shown in �gure. The Mass M is

pulled to the right with a force  It the

acceleration of mass m is a then the

acceleration of  will be .  

M

F

M

https://dl.doubtnut.com/l/_EAw8IWlUDMpa
https://dl.doubtnut.com/l/_I1cDiwSKnaVU


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(F − ma)

M

(F + ma)

M

F

M

am

M

4. The displacement of a body moving along a

straight line is givne by  where 'b' is a

constant and 't' is time. For what value of 'n'

S = btn

https://dl.doubtnut.com/l/_I1cDiwSKnaVU
https://dl.doubtnut.com/l/_w7O5EQnkuzbj


the body moves under the action of constant

force ? .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3/2

1

2

1/2

https://dl.doubtnut.com/l/_w7O5EQnkuzbj


5. If  the F-t graph is .`

A. 

B. 

C. 

D. 

Answer: C

F = F0(1 − e− 1 /λ)

https://dl.doubtnut.com/l/_KVy1kjJQIqeb


Watch Video Solution

6. Three forces  and  are

acting along  and axes respectively

on a  mass at rest at the origin. The

magnitude of its displacement after  is .

A. 

B. 

C. 

D. 

20√2N, 20√2N 40N

X, Y Z −

5√2kg

5s

50m

25m

60m

100m

https://dl.doubtnut.com/l/_KVy1kjJQIqeb
https://dl.doubtnut.com/l/_TLzZATKm0v1C


Answer: D

Watch Video Solution

7. A horizontal jet of water coming out of a

pipe of area of cross-section  hits a

vertical wall with a velocity of  and

rebounds with the same speed. The force

exerted by water on the wall is .

A. 

B. 

20cm2

10ms− 1

0.2N

10N

https://dl.doubtnut.com/l/_TLzZATKm0v1C
https://dl.doubtnut.com/l/_PlkxvK2EYI7S


C. 

D. 

Answer: C

Watch Video Solution

400N

200N

8. A rocket of mass  has  fuel. The

exhaust velocity of the fuel is . The

rate of consumption of fuel is .

Calculate the ultimate vertical speed gained by

the rocket. 

40kg 160kg

2.0km/s

4kg/s

(g = 10m/s2)

https://dl.doubtnut.com/l/_PlkxvK2EYI7S
https://dl.doubtnut.com/l/_qyytcSHYcrCn


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.82kms− 1

4.82kms− 1

3.61kms− 1

5.62kms− 1

9. A body of mass 5 kg starts from the origin

with an initial velocity .

If a constant force  acts

→
u = 30 î + 40ĵms− 1

→
F = − ( î + 5ĵ)N

https://dl.doubtnut.com/l/_qyytcSHYcrCn
https://dl.doubtnut.com/l/_3YSxPiZBPvmj


on the body, the time in which the y-

component of the velocity becomes zero is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5s

20s

40s

80s

https://dl.doubtnut.com/l/_3YSxPiZBPvmj


10. A professional diver of mass  performs

a dive from a platform  above the water

surface. Find the magnitude of the average

impact force experienced by him if the impact

time is  on collision with water surface.

Assume that the velocity of the diver just after

enering the water surface is

 .

A. 

B. 

C. 

60kg

10m

1s

4ms− 1(g = 10ms− 2)

240N

600N

300N

https://dl.doubtnut.com/l/_smKBgSEklYOu


D. 

Answer: B

Watch Video Solution

60N

11. An open knife edge of mass 200g is

dropped from height 5m on a cardboar. If the

knife edge penetrates a distance 2 m into the

cardboard. Find the average resistance o�ered

by the cardboar to the knife edge (in N).

https://dl.doubtnut.com/l/_smKBgSEklYOu
https://dl.doubtnut.com/l/_DZaMFzfoSKlJ


  

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

(g = 10m/s2)

7N

25N

35N

https://dl.doubtnut.com/l/_DZaMFzfoSKlJ


12. Six forces lying in a plane and forming

angles of  relative to one another are

applied to the centre of a homogeneous

sphere with a mass . These forces are

radially outward and consecutively

 and  The acceleration

of the sphere is .

A. 

B. 

C. 

60∘

m = 6kg

1N, 2N, 3N, 4N, 5N 6N

0

1/2m/s2

1m/s2

https://dl.doubtnut.com/l/_foGFEchvVu4l


D. 

Answer: C

Watch Video Solution

2m/s2

13. A particle of mass  , initially at rest , is

acted upon by a variable force  for a brief

interval of time . It begins to move with a

velocity  after the force stops acting .  is

shown in the graph as a function of time. The

m

F

T

u F

https://dl.doubtnut.com/l/_foGFEchvVu4l
https://dl.doubtnut.com/l/_Q1JkHYc9jmsj


curve is a semicircle. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

u =
πF 2

0

2m

u =
πT 2

8m

u =
πF0T

4m

u =
πF0T

2m

https://dl.doubtnut.com/l/_Q1JkHYc9jmsj


14. A ball of mass  strikes an obstacle and

moves at  to its original direction If its

speed also changes from  to ,

the magnitude of the impulse received by the

ball is .

A. 

B. 

C. 

D. 

0.2kg

60∘

20m/s 10m/s

2√7Ns

2√3Ns

2√5Ns

3√2Ns

https://dl.doubtnut.com/l/_Q1JkHYc9jmsj
https://dl.doubtnut.com/l/_WMUShdBUGXnT


Answer: B

Watch Video Solution

15. The block is placed on a frictionless surface

in gravity free space. A heavy string of a mass

m is conncected and force  is applied on the

string then the tension at the middle of rope

is 

 .

F

https://dl.doubtnut.com/l/_WMUShdBUGXnT
https://dl.doubtnut.com/l/_sKm9tqdxQ2sP


A. 

B. 

C. zero

D. 

Answer: A

Watch Video Solution

( + M). Fm

2

m + M

( + m). FM

2

m + M

M. F
m + M

16. A ball is suspended by a thread from the

ceiling of a tram car. The brakes are applied

https://dl.doubtnut.com/l/_sKm9tqdxQ2sP
https://dl.doubtnut.com/l/_k0od2BQw4dh8


and the speed of the car changes uniformly

from  to zero is . The angle by

which the ball deviates from the vertical is

 .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

36kmh− 1 5s

(g = 10ms− 2)

tan− 1( )
1

3

sin− 1( )
1

5

tan− 1( )
1

5

cot − 1( )
1

3

https://dl.doubtnut.com/l/_k0od2BQw4dh8


17. A block is kept on a frictionless inclined

surface with angle of inclination . The incline

is given an acceeration 'a' to keep the block

stationary Then 'a' is equal to 

 .

A. 

B. 

α

g

tanα

g cos ecα

https://dl.doubtnut.com/l/_k0od2BQw4dh8
https://dl.doubtnut.com/l/_WjALiNmiE7rl


C. 

D. 

Answer: D

Watch Video Solution

g

g tanα

18. A man sits on a chair supported by a rope

passing over a frictionless �xed pulley. The

man who weighs  exerts a force of 

 on the chair downwards while pulling

1, 000N

450N

https://dl.doubtnut.com/l/_WjALiNmiE7rl
https://dl.doubtnut.com/l/_63n93kvKWpcO


the rope on the other side. If the chair weighs

 then the acceleration of the chair is .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

250N

0.45m/s2

0

2m/s2

9/25m/s2

https://dl.doubtnut.com/l/_63n93kvKWpcO


19. A balloon of mass  is descending at a

constant acceleration . When a mass m is

released from the balloon it starts rising with

the same acceleration  Assuming that its

volume does not change what is the value of

m. ?

A. 

B. 

C. 

D. 

M

α

α

M
α

α + g

M
2α

α + g

M
α + g

α

M
α + g

2α

https://dl.doubtnut.com/l/_mgVoHZSip1e1


Answer: B

Watch Video Solution

20. A monkey of mass  climbs on a

massless rope of breaking strenght . The

rope will break if the monkey (Take

) .

A. climbs up with a uniform speed of 

B. climbs up with an acceleration of 

C. climbs with an acceleration of 

40kg

600N

g = 10m/s2

6m/s

6m/s2

4m/s2

https://dl.doubtnut.com/l/_mgVoHZSip1e1
https://dl.doubtnut.com/l/_c6o1PnnnWcIp


D. climbs down with a uniform speed of of

Answer: B

Watch Video Solution

5m/s2

21. Two persons are holding a rope of

negligible weight tightly at its ends so that it

is horizontal. A  weight is attached to

rope at the midpoint which now no more

15kg

https://dl.doubtnut.com/l/_c6o1PnnnWcIp
https://dl.doubtnut.com/l/_DCu2RP5OSp6s


remains horizontal The minimum tension

required to completely straighten the rope is .

A. 

B. 

C. 

D. In�nitely large

Answer: D

Watch Video Solution

150N

75N

50N

https://dl.doubtnut.com/l/_DCu2RP5OSp6s


22. A uniform rope of length L is pulled by a

constant force F. What is the tension in the

rope at a distance l from the end where it is

applied?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

F

l

LF

l

(1 − )F
l

L

(1 + )F
l

L

https://dl.doubtnut.com/l/_Hthh0cI9u1wP


Watch Video Solution

23. Consider three blocks of masses

 interconnected by strings which

are pulled by a common force  on a

frictionless horizontal tabel as in the �gure.

The tension  and  are also indicated  

 .  

a)  if   

b)  if  , c)  always  

m1, m2, m3

F

T1 T2

T2 > T1 m2 > m1

T2 = T1 m2 = m1 T2 > T1

https://dl.doubtnut.com/l/_Hthh0cI9u1wP
https://dl.doubtnut.com/l/_vCDQxUQE4r3X


d) acceleration of the system 

.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

F

m1 + m2 + m3

a, b

b, d

a, d

c, d

https://dl.doubtnut.com/l/_vCDQxUQE4r3X


24. A railway engine of mass 50 tons is pulling

a wagon of mass 40 tons with a force of

. The resistance force acting is  per

ton The tension in the coupling between the

engine and the wagon is .

A. 

B. 

C. 

D. 

Answer: B

4500N 1N

1600N

2000N

200N

1500N

https://dl.doubtnut.com/l/_P0zkCInCRiwQ


Watch Video Solution

25. In the following �gure, the pulley is

massless and frictionless. There is no friction

between the body and the �oor. The

acceleration produced in the body when it is

displaced through a certain disatnace with

force 'P' will be 

 .

https://dl.doubtnut.com/l/_P0zkCInCRiwQ
https://dl.doubtnut.com/l/_tpcoyG2UwdOV


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

P

M

P

2M

P

3M

P

4M

26. Two identical blocks each of mass ''M'' are

tied to the ends of a string and the string is

laid over a smooth �xed pulley. Initially the

https://dl.doubtnut.com/l/_tpcoyG2UwdOV
https://dl.doubtnut.com/l/_4c0RPhazZWzP


masses are held at rest at the same level.

What fraction of mass must be removed from

one block and added to the other, so that is

has an acceleration of  of the

acceleration due to gravity ? .

A. 

B. 

C. 

D. 

Answer: B

1/5th

1/10

1/5

2/5

1/20

https://dl.doubtnut.com/l/_4c0RPhazZWzP


Watch Video Solution

27. In the given arrangement, n number of

equal masses are connected by stings of

negligible masses. The tension in the string

connected to  mass is  

 .

A. 

B. 

nth

mMg

nm + M

mMg

nmM

https://dl.doubtnut.com/l/_4c0RPhazZWzP
https://dl.doubtnut.com/l/_4lvylSY2CD7A


C. mg

D. mng

Answer: A

Watch Video Solution

28. A block weighing  is supported by two

ropes Once rope is horizontal and the other

makes an angle of  with the ceilling The

tension (in newton) in the rope attached to

the ceilling is .

4N

30∘

https://dl.doubtnut.com/l/_4lvylSY2CD7A
https://dl.doubtnut.com/l/_06KYA9Kaiofm


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

80N

40N

34.6N

46.2N

29. The pulley arrangements shown in �gure

are identical, the mass of the rope being

negligible. In case I the mass m is lifted by

https://dl.doubtnut.com/l/_06KYA9Kaiofm
https://dl.doubtnut.com/l/_UvK03RHN2usR


attaching a mass  to the other end of rope

with a constant downward force ,

where g is acceleration due to gravity The

acceleration of mass m in case I is 

 .

A. zero

2m

F = 2mg

https://dl.doubtnut.com/l/_UvK03RHN2usR


B. more than that is case II

C. less than that in case

D. equal to that in case II

Answer: C

Watch Video Solution

30. Two masses of  and  are

suspended from a rigid support as shown in

�gure. The system is pulled down with a force

of  attached to the lower mass. The

10kg 5kg

150N

https://dl.doubtnut.com/l/_UvK03RHN2usR
https://dl.doubtnut.com/l/_krljo7vaV2SE


string attached to the support breaks and the

system accelerates downwards 

  

https://dl.doubtnut.com/l/_krljo7vaV2SE


In case the force continues to act. what will be

the tension acting between the two masses ? .

A. 

B. 

C. 

D. zero

Answer: C

Watch Video Solution

300N

200N

100N

https://dl.doubtnut.com/l/_krljo7vaV2SE


31. Two bodies of masses  and  are

connected by a along string and the string is

made to pass over a smooth �xed pulley

Initially the bodies are held at the saem level

and released from rest. The velocity of the 

body after one second is  .

A. 

B. 

C. 

D. 

3kg 2kg

3kg

(g = 10m/s2)

2m/s

1m/s

0.4m/s

4m/s

https://dl.doubtnut.com/l/_l7aU25Ds5ZkN


Answer: A

Watch Video Solution

32. A block of mass  which is on a smooth

inclined plane making angie of  to the

horizontal is connected by cord passing over

light frictionless pulley to second block of

mass  hanging vertically. What is the

acceleration of each block and waht is the

tension of the cord ? .

3kg

30∘

2kg

https://dl.doubtnut.com/l/_l7aU25Ds5ZkN
https://dl.doubtnut.com/l/_k8CDZgYrgCQ8


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

0.98m/s2, 17.6N

1.98m/s2, 19.6N

0.49m/s2, 9.8N

1.47m/s2, 4.9N

33. If , the

acceleration of system is 

m1 = 10kg, m2 = 4kg, m3 = 2kg

https://dl.doubtnut.com/l/_k8CDZgYrgCQ8
https://dl.doubtnut.com/l/_BtEBj00YKeSE


 .

A. 

B. 

C. 

D. 

Answer: C

5g/2

5g/3

5g/8

5g/14

https://dl.doubtnut.com/l/_BtEBj00YKeSE


Watch Video Solution

34. The string between blocks of mass m and

2m is massless and inextensible. The system is

suspended by a massless spring as shown. If

the string is cut �nd the magnitudes of

accelerations of mass 2m and m (immediately

https://dl.doubtnut.com/l/_BtEBj00YKeSE
https://dl.doubtnut.com/l/_Kdii2p5axZ1p


after cutting) 

A. 

B. 

C. 

g, g

g,
g

2

, g
g

2

https://dl.doubtnut.com/l/_Kdii2p5axZ1p


D. 

Answer: C

Watch Video Solution

,
g

2

g

2

35. All surfaces are smooth The acceleration of

mass m relative to the wedge is 

https://dl.doubtnut.com/l/_Kdii2p5axZ1p
https://dl.doubtnut.com/l/_rFp540kQZweg


 .

A. 

B. 

C. 

D. 

Answer: B

g sin θ

g sin θ + a cos θ

g sin θ − a cos θ

a cos θ

https://dl.doubtnut.com/l/_rFp540kQZweg


Watch Video Solution

36. A bullet of mass  moving with a

horizontal velocity  passes through a

wooden block of mass . The block is

resting on a smooth horizontal �oor. After

passing through the block the velocity of the

bullet is  the velocity of the emerging

bullet with respect to the block is .

A. 

B. 

10gm

100m/s

100gm

10m/s

10m/s

9m/s

https://dl.doubtnut.com/l/_rFp540kQZweg
https://dl.doubtnut.com/l/_s5UWMhNGFB6V


C. 

D. 

Answer: C

Watch Video Solution

1m/s.

5m/s

37. A shell is �red from the ground at an angle

 with horizontal with a velocity 'v'. At its

highest point it breaks into two equal

fragments. if one fragment comes back

through its initial line of motion with same

θ

https://dl.doubtnut.com/l/_s5UWMhNGFB6V
https://dl.doubtnut.com/l/_4uDJT9akVm3Y


speed then the speed of the second fragment

will be .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3v cos θ

3v cos θ/2

2v cos θ

√3v cos θ/2

https://dl.doubtnut.com/l/_4uDJT9akVm3Y


38. Two trolleys of mass  and  are

attached by a spring. The spring was

compressed and then released , they move o�

in opposite direction and comes to rest after

covering distances  and  respectively.

Assuming the coe�cient of friction to be

uniform , the ratio of distances  is

A. 

B. 

C. 

m 3m

s1 s2

s1 : s2

1: 9

1: 3

3: 1

https://dl.doubtnut.com/l/_Wp9TugaxE0P3


D. 

Answer: D

Watch Video Solution

9: 1

39. Two particles of masses  and  in

projectile motion have velocities  and  ,

respectively , at time . They collide at

time . Their velocities become  and  at

time  while still moving in air. The value of 

m1 m2

→
v 1

→
v 2

t = 0

t0

→
v' 1

→
v' 2

2t0

∣
∣
∣
(m1

→
v' 1 + m2

→
v' 2) − (m1

→
v 1 + m2

→
v 2)

∣
∣
∣

https://dl.doubtnut.com/l/_Wp9TugaxE0P3
https://dl.doubtnut.com/l/_NOWgHXFHpbAs


A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

(m1 + m2)gt0

2(m1 + m2)gt0

(m1m2)gt0

1

2

40. Two masses  and  connected by

means of a string which is made to pass over

light, smooth pulley are in equilibrium on a

M1 M2

https://dl.doubtnut.com/l/_NOWgHXFHpbAs
https://dl.doubtnut.com/l/_Ysv6Z2h9cCKC


�xed smooth wedge as shown in �gure. If

 and  then the ratio of  to 

 is  

 .

A. 

B. 

C. 

θ = 60∘ α = 30∘ M1

M2

1: 2

2: √3

1: √3

https://dl.doubtnut.com/l/_Ysv6Z2h9cCKC


D. 

Answer: C

Watch Video Solution

√3: 1

41. If  is at equilibrium then the values of the

tension  and  are, (  is acting vertically

O

T1 T2 20N

https://dl.doubtnut.com/l/_Ysv6Z2h9cCKC
https://dl.doubtnut.com/l/_5pwHYZ5R1gVA


downwards at ). 

A. 

B. 

C. 

D. 

O

20N, 30N

20√3N, 20N

20√3N, 20√3N

10N, 30N

https://dl.doubtnut.com/l/_5pwHYZ5R1gVA


Answer: B

Watch Video Solution

42. A  pendulum bob is held at an angle 

from the vertical by a  horizontal force 

as shown in �gure. The The tension in the

string supporting the pendulum bob (in

1N θ

2N F

https://dl.doubtnut.com/l/_5pwHYZ5R1gVA
https://dl.doubtnut.com/l/_RSUr84T6hSEe


newton) is 

 .

A. 

B. 

C. 

D. 

Answer: C

cos θ

2

cos θ

√5

1

https://dl.doubtnut.com/l/_RSUr84T6hSEe


Watch Video Solution

43. The coe�cient of friction between a

hemispherical bowl and an insect is  and

the radius of the bowl is . The maximum

height to which an insect can crawl in the

bowl will be .

A. 

B. 

C. 

√0.44

0.6m

0.4m

0.2m

0.3m

https://dl.doubtnut.com/l/_RSUr84T6hSEe
https://dl.doubtnut.com/l/_SIyXI4tZX78y


D. 

Answer: D

Watch Video Solution

0.1m

44. A  horse pulls a cart of mass 

along a level road with an acceleration of

. if coe�cient of sliding friction is 

then force exerted by the earth on horse is .

A. 

500kg 1500kg

1m/s2 0.2

3000N

https://dl.doubtnut.com/l/_SIyXI4tZX78y
https://dl.doubtnut.com/l/_P7L0rYtGgvFO


B. 

C. 

D. 

Answer: D

Watch Video Solution

4000N

5000N

6000N

45. An aeroplane requires for take o� a speed

of  kmph the run on the ground being

 mass of the plane is  and the

coe�cinet of friction between the plane and

108

100m 104kg

https://dl.doubtnut.com/l/_P7L0rYtGgvFO
https://dl.doubtnut.com/l/_UQifD8XZMl5N


the ground is . Assuming the plane

accelerates uniformly the minimum force

required is  .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0.2

(g = 10ms− 2)

2 × 104N

2.43 × 104N

6.5 × 104N

8.86 × 104N

https://dl.doubtnut.com/l/_UQifD8XZMl5N
https://dl.doubtnut.com/l/_Fuje9aAuQ8W9


46. A duster weighs . It is pressed against

a vertical board with a horizontal force  If

the co-e�cient of friction is  the mimmum

force that must be applied on the duster

parallel to the board to move it upwards is .

A. 

B. 

C. 

D. 

Answer: C

0.5N

11N

0.5

0.4N

0.7N

6N

7N

https://dl.doubtnut.com/l/_Fuje9aAuQ8W9


Watch Video Solution

47. A man of mass  is standing stationary

with respect to a conveyor belt which is

accelerating with . if  is 0.2 the net

force on the man and the maximum

acceleration of the belt so that the man is

stationary relative to the belt are

 .

A. 

B. 

65kg

1m/s2 μs

(g = 10m/s2)

zero, 2m/s2

65N, 2m/s2

https://dl.doubtnut.com/l/_Fuje9aAuQ8W9
https://dl.doubtnut.com/l/_E6vjVHxgHhUp


C. 

D. 

Answer: A

Watch Video Solution

zero, 1m/s2

65N, 1m/s2

48. A man of mass  sitting on ice pushes a

block of mass  on ice horizontally with a

speed of  The coe�cient of friction

between the man and ice and between block

and ice is  the distance

60kg

12kg

5ms− 1

0.2Ifg = 10ms2

https://dl.doubtnut.com/l/_E6vjVHxgHhUp
https://dl.doubtnut.com/l/_WfjAD59JzMlO


beteen man and the block when they come to

rest is .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6m

6.5m

3m

7m

https://dl.doubtnut.com/l/_WfjAD59JzMlO


49. A vehicle of mass  is moving on a rough

horizontal road with a momentum P If the

coe�cient of friction between the tyres and

the road is  is then the stopping distance is .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

M

μ

P

2μMg

P 2

2μMg

P 2

2μM 2g

P 2

2μM 2g

https://dl.doubtnut.com/l/_7joitWxkSF3u


Watch Video Solution

50. The rear side of a truck is open A box of

 mass is placed  away from the open

end as shown in The coe�cient of friction

between the box and the surface is 0.15. On a

straight road, the truck starts from rest and

accel erating with . At what dis tance

from the starting point does the box dis-tance

from the starting point does the box fall from

40kg 5m

2m/s2

https://dl.doubtnut.com/l/_7joitWxkSF3u
https://dl.doubtnut.com/l/_I8tlg1gTmFiL


the truck? (Ignore the size of the box) 

 .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

20m

10m

√20m

5m

https://dl.doubtnut.com/l/_I8tlg1gTmFiL


51. A block A of mass 3kg and another block 

of mass  are connected by a light

inextensible string as shown in �gure. If the

coe�cient of friction between the surface of

the table and A is 0.5 What maximum mass 

is to be placed on A so that the system is to be

in equlibrium 

 .

B

2kg

C

https://dl.doubtnut.com/l/_bdIuPfXwiGEK


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3kg

2kg

1kg

4kg

52. A block slides down a rough inclined plane

of slope angle  with a constnat velocity. It is

then projected up the same plane with an

θ

https://dl.doubtnut.com/l/_bdIuPfXwiGEK
https://dl.doubtnut.com/l/_Hz2e7msLCHPp


intial velocity v the distance travelled by the

block up the plane coming to rest is .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v2

4 sin θ

v2

2 sin θ

v2

g sin θ

4gv2

sin θ

https://dl.doubtnut.com/l/_Hz2e7msLCHPp


53. The minimum force required to start

pushing a body up rough (frictional coe�cient

) inclined plane is  while the minimum

force needed to prevent it from sliding down

is . If the inclined plane makes an angle 

from the horizontal such that tan  then

the ratio  is

A. 

B. 

C. 

μ F1

F2 θ

θ = 2μ

F1

F2

4

1

2

https://dl.doubtnut.com/l/_mngfTYjPJBrr


D. 

Answer: D

Watch Video Solution

3

54. The horizontal acceleration that should be

given to a smooth inclined plane of angle

 to keep an object stationary on

the plane relative to the inclined plane is .

A. 

sin− 1( )
1

l

g

√l2 − 1

https://dl.doubtnut.com/l/_mngfTYjPJBrr
https://dl.doubtnut.com/l/_Fv1LHoDBRGi1


B. 

C. 

D. 

Answer: A

Watch Video Solution

g√l2 − 1

√l2 − l

g

g

√l2 + 1

55. A body is released from the top of a

smooth inclined plane of inclination . It

reaches the bottom with velocity . If the

angle of inclina-tion is doubled for the same

θ

v

https://dl.doubtnut.com/l/_Fv1LHoDBRGi1
https://dl.doubtnut.com/l/_dXWDWsYZA3sZ


length of the plane, what will be the velocity of

the body on reach ing the ground .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v

2v

(2 cos θ) v
1
2

(2 cos θ) v
1
2

https://dl.doubtnut.com/l/_dXWDWsYZA3sZ


56. The force required to move a body up a

rough inclined plane is double the force

required to prevent the body from sliding

down the plane. The coe�cient of friction

when the angle of inclination of the plane is

 is .

A. 

B. 

C. 

D. 

60∘

1

√2

1

√3

1

2

1

3

https://dl.doubtnut.com/l/_ZFpviZilZxqg


Answer: B

Watch Video Solution

57. A smooth block is released at rest on a 

incline and then slides a distance . The time

taken to slide is n times as much to slide on

rough incline than on a smooth incline. The

coe�cient of friction is

A. 

B. 

45∘

d

μk = 1 −
1

n2

μk = √(1 − )
1

n2

https://dl.doubtnut.com/l/_ZFpviZilZxqg
https://dl.doubtnut.com/l/_SU3tFSpYt6zP


C. 

D. 

Answer: A

Watch Video Solution

μk =
1

1 − n2

μk = √
1

1 − n2

58. The upper half of an inclined plane with

inclination  is perfectly smooth while the

lower half is rough. A body starting from rest

at the top will again come to rest at the

ϕ

https://dl.doubtnut.com/l/_SU3tFSpYt6zP
https://dl.doubtnut.com/l/_XK9ppg6ZNDBe


bottom if the coe�cient of friction for the

lower half is given by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ = 2 tan θ

μ =
2

tan θ

μ = tan θ

μ =
1

tan θ

https://dl.doubtnut.com/l/_XK9ppg6ZNDBe


59. A  box has to move up an inclined

plane of slope  the horizontal with a

unform velocity of . If the frictional

force retarding the motion is , the

horizontal force required to move the box up

is  .

A. 

B. 

C. 

D. 

30kg

30∘

5ms− 1

150N

(g = ms− 2)

300 × N
2

√3

300 × N
√3

2

300N

150N

https://dl.doubtnut.com/l/_L49IN4syUUze


Answer: A

Watch Video Solution

60. A block weighing  is at rest on a

horizontal table. The coe�cient of static

friction between the block and the table is .

If a force acts downward at  with the

horizontal, how large can it be without

causing the block to move ? .  .

A. 

10kg

0.5

60∘

(g = 100ms− 2)

346N

https://dl.doubtnut.com/l/_L49IN4syUUze
https://dl.doubtnut.com/l/_3RDCBx2jI3Wa


B. 

C. 

D. 

Answer: C

Watch Video Solution

446N

746N

846N

61. Pulling force making an angle  to the

horizontal is applied on a block of weight 

placed on a horizontal table. If the angle of

friction is , then the magnitude of force is  ,

θ

W

α α

https://dl.doubtnut.com/l/_3RDCBx2jI3Wa
https://dl.doubtnut.com/l/_p6ibWxQbwR5N


then the magnitude of force required to move

the body is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Wcosϕ

cos(θ − ϕ)

Wsinϕ

cos(θ − ϕ)

Wtanϕ

sin(θ − ϕ)

Wsinϕ

tan(θ − ϕ)

https://dl.doubtnut.com/l/_p6ibWxQbwR5N


62. A block of mass  is kept on a frictional

surface with . The minimum force to

be applied as shown the move the block is 

 .

A. 

B. 

C. 

√3kg

μ =
1

2√3

5N

20N

10N

https://dl.doubtnut.com/l/_4rECSlFNiVoY


D. 

Answer: B

Watch Video Solution

20/3N

63. A car is moving in a circular horizonta track

of radius 10m with a constant speed of 10 m/s.

A pendulum bob is suspended from the roof

of the cat by a light rigid rod of length 1.00m.

The angle made by the rod with track is

A. 0∘

https://dl.doubtnut.com/l/_4rECSlFNiVoY
https://dl.doubtnut.com/l/_16aTOlOSPcuV


B. 

C. 

D. 

Answer: C

Watch Video Solution

30∘

45∘

60∘

64. A vehicle in moving with a velocity v on a

carved total of width b and radius of curvature

B For counteractiong the contritugal force on

the vehicle , the di�erence in elevation

https://dl.doubtnut.com/l/_16aTOlOSPcuV
https://dl.doubtnut.com/l/_7Rsa30GmYDIO


required in between the outer and linner

edges of the rod is 

A. 

B. 

C. 

D. 

v2b

Rg

rb

Rg

vb2

Rg

vb

R2g

https://dl.doubtnut.com/l/_7Rsa30GmYDIO


Answer: A

Watch Video Solution

65. The centripetal force required for a 

car travelling at  to take a turn by 

in travelling along an are of length  is .

A. 

B. 

C. 

D. 

1000kg

36kmph 90∘

628m

250N

500N

1000N

125N

https://dl.doubtnut.com/l/_7Rsa30GmYDIO
https://dl.doubtnut.com/l/_CWvZk69w3R8y


Answer: A

Watch Video Solution

66. A small coin is placed on a �at horizontal

turn table. The turn table is observed to make

three revolutions in . What is the

coe�cient of static friction between the coin

and turn table if the coin is observed to slide

o� the turn table when it is greater than 

from the centre of turn table .

3.14 sec

10cm

https://dl.doubtnut.com/l/_CWvZk69w3R8y
https://dl.doubtnut.com/l/_KFDCXXEEUhwQ


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0.4

0.36

4

0.004

67. A particle of mass m is suspended from a

ceiling through a string of length L. The

particle moves in a horizontal circle of radius r.

https://dl.doubtnut.com/l/_KFDCXXEEUhwQ
https://dl.doubtnut.com/l/_sfZnKaDVkK7L


Find a. the speed of the particle and b. the

tension in the string. Sch a system is called a

conical pendulum.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

rg

√L2 − r2

r√g

(L2 − r2)
1
4

r√g

(L2 − r2)
1
2

mgL

(L2 − r2)
1
2

https://dl.doubtnut.com/l/_sfZnKaDVkK7L
https://dl.doubtnut.com/l/_RVCfDZcsVHRW


68. Three point masses each of mass m are

joined together using a string to form an

equilateral triangle of side a. The system is

placed on a smooth horizontal surface and

rotated with a constant angular velcoity 

about a vertical axis passing through the

centroid Then the tension in each string is .

A. 

B. 

C. 

D. 

ω

maω2

3maω2

maω2

3

maω2

√3

https://dl.doubtnut.com/l/_RVCfDZcsVHRW


Answer: C

Watch Video Solution

69. A steel wire can withstand a load up to

. A load of  is suspended from a

rigid support. The maximum angle through

which the wire can be displaced from the

mean position, so that the wire does not break

when the load passs through the position of

equilibrium, is

2940N 150kg

https://dl.doubtnut.com/l/_RVCfDZcsVHRW
https://dl.doubtnut.com/l/_U6FPgxSXaUuy


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30∘

60∘

80∘

85∘

70. A car is travelling along a curved road of

radius r. If the coe�cient of friction between

https://dl.doubtnut.com/l/_U6FPgxSXaUuy
https://dl.doubtnut.com/l/_FqXZF7yYJenf


the tyres and the road is  the car will skid if

its speed exceeds .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μ

2√μrg

√3μrg

√2μrg

√μrg

https://dl.doubtnut.com/l/_FqXZF7yYJenf


71. A boy of mass  is standing on a

weihing machine placed on the �oor of a lift.

The machine reads his weight in newtons. The

reading of the machine if the lift is moving

upwards with uniform speed of  .

A. 

B. 

C. 

D. 

Answer: C

50kg

10ms− 1

510N

480N

490N

500N

https://dl.doubtnut.com/l/_ntJjwWgyM8D5


LEVEL -III

Watch Video Solution

1. A rope is strecthed between two boats at

rest. A sailor in the �rst boat pulls the rope

with a constant force of 100N. First boat with

the sailor has mass of 250kg. Whereas the

mass of second boat is double of this mass. If

the initial distance between the boats was

100m. The time taken for two boats to meet

each other is (neglect water resistance

https://dl.doubtnut.com/l/_ntJjwWgyM8D5
https://dl.doubtnut.com/l/_OyuBs32chSAO


between boats and water) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

13.8

18.3

3.18

31.8

https://dl.doubtnut.com/l/_OyuBs32chSAO


2. In order to raise a mass of 100kg a man of

mass 60kg fastens a rope to it and passes the

rope over a smooth pulley. He climbs the rope

with acceleration  relative to the rope.

The tension in the rope is: Take 

A. 

B. 

C. 

D. 

5g/4

g = 10m/s2

1432N

928N

1218N

642N

https://dl.doubtnut.com/l/_OyuBs32chSAO
https://dl.doubtnut.com/l/_UgnCQYgBmhgV


Answer: C

Watch Video Solution

3. In the pulley-block arrangement shown in

�gure , �nd the relation between acceleration

https://dl.doubtnut.com/l/_UgnCQYgBmhgV
https://dl.doubtnut.com/l/_1ZemourmUqKb


of blocks  and  

A. 

A B

aB = − 3aA

https://dl.doubtnut.com/l/_1ZemourmUqKb


B. 

C. 

D. 

Answer: A

Watch Video Solution

aB = − aA

aB = − 2aA

aB = − 4aA

4. Three equal weight  and  of mass 

each are hanging on a string passing over a

�xed frictionless pulley as shown in the �gure.

The tension in the string connecting weights

A, B C 2kg

https://dl.doubtnut.com/l/_1ZemourmUqKb
https://dl.doubtnut.com/l/_5YRS2I2hOlEs


 and  is approximately B C

https://dl.doubtnut.com/l/_5YRS2I2hOlEs


A. zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

13N

3.3N

19.6

https://dl.doubtnut.com/l/_5YRS2I2hOlEs
https://dl.doubtnut.com/l/_Y2cepIc6FQzP


5. In the �gure shown,

(downwards) and  (upwards)

.Find acceleration of  

a3 = 6m/s2

a2 = 4m/s2

1

https://dl.doubtnut.com/l/_Y2cepIc6FQzP


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1m/sec2 upwards

2m/sec2 upwards

1m/sce2downwards

2/sec2 downwards

6. A man of mass  stands on a platform of

equal mass  and pulls himself by two ropes

passing over pulleys as shown in �gure.If he

m

m

https://dl.doubtnut.com/l/_Y2cepIc6FQzP
https://dl.doubtnut.com/l/_R8KhMkNny6lS


pulls each rope with a force equal to half his

weight ,his upwards acceleration would be 

A. 

B. 

g

2

g

4

https://dl.doubtnut.com/l/_R8KhMkNny6lS


C. 

D. zero

Answer: D

Watch Video Solution

g

7. A block is sliding along an inclined plane as

shown in �gure . If the acceleration of

chamber is  as shown in �gure. The time

required to cover a distance  along inclined

a

L

https://dl.doubtnut.com/l/_R8KhMkNny6lS
https://dl.doubtnut.com/l/_eDi9sGdC7lkv


is 

A. 

B. 

C. 

D. 

√
2L

g sin θ − a cos θ

√
2L

g sin θ + a sin θ

√
2L

g sin θ + a cos θ

√
2L

g sin θ

https://dl.doubtnut.com/l/_eDi9sGdC7lkv


Answer: C

Watch Video Solution

8. An inclined plane makes an angle  with

the horizontal. A groove (OA) of length 5m cut

in the plane makes an angle  with OX. A

short smooth cylinder is free to slide down

under the in�uence of gravity. The time taken

by the cylinder to reach from A to O is

30∘

30∘

https://dl.doubtnut.com/l/_eDi9sGdC7lkv
https://dl.doubtnut.com/l/_VHEreIb89YVA


.  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(g = 10ms− 2)

4s

2s

3s

1s

https://dl.doubtnut.com/l/_VHEreIb89YVA


9. Two masses each equal to m are lying on x-

axis at  respectively as

shown in �gure They are connected by a light

string A force F is applied at the origin along

vertical direction As a result the masses move

toward each other without loosing contact

with ground What is the acceleration of each

mass? Assume the instantanceous position of

( − a, 0)( + a, 0)

https://dl.doubtnut.com/l/_VHEreIb89YVA
https://dl.doubtnut.com/l/_9pw0UHjFVqJI


the masses as and  

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( − x, 0) (x, 0)

2F
F

√(a2 − x2)

x

2F
m

x

√(a2 − x2)

F

2m
x

√(a2 − x2)

F

m

x

√(a2 − x2)

https://dl.doubtnut.com/l/_9pw0UHjFVqJI


10. A piece of wire is bent in the shape of a

parabola  (y - axis vorical) with a bead

of mass m on it . The beat can side on the wire

without friction , it stays the wire is now

accleated parallel to the bead , where the bead

can stay at rest with repect to the wire from

the y - axis is

A. 

B. 

y = Kx2

a

gk

a

2gk

https://dl.doubtnut.com/l/_9pw0UHjFVqJI
https://dl.doubtnut.com/l/_kTPrYupyiGE2


C. 

D. 

Answer: B

Watch Video Solution

2a

gk

a

4gk

11. A block of mass  is placed over a

rough inclined plane as shown in �g . The

coe�cient of friction between the block and

the plane  A force  is applied

on the block at an angle of . Find the

m = 4kg

μ = 0.5 F = 10N

30∘

https://dl.doubtnut.com/l/_kTPrYupyiGE2
https://dl.doubtnut.com/l/_HJD5WZpSGRio


contact force between the block and the

plane.

 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

k

10.65N

16.32N

27.15N

32.16N

https://dl.doubtnut.com/l/_HJD5WZpSGRio


12. A block of mass m slides down an inclined

plane of inclination  with uniform speed The

coe�cient of friction between the block and

the plane is . The contact force between the

block and the plane is .

A. 

B. 

C. 

D. 

θ

μ

mg sin θ√1 + μ2

√(mg sin θ)2 + (μmg cos θ)2

mg sin θ

mg

https://dl.doubtnut.com/l/_HJD5WZpSGRio
https://dl.doubtnut.com/l/_9o271wgfH9gq


Answer: D

Watch Video Solution

13. In the pulley arrangement shown in Fig the

pulley  is movable .Assuming the coe�cient

of friction between  and surface to be 

the minimum value of  for which  is at

p2

m μu

M m

https://dl.doubtnut.com/l/_9o271wgfH9gq
https://dl.doubtnut.com/l/_eYVTOsR5k3Ra


rest is 

A. 

B. 

C. 

D. 

Answer: A

M =
μm

2

m =
μM

2

M =
m

2μ

m =
M

2μ

https://dl.doubtnut.com/l/_eYVTOsR5k3Ra


Watch Video Solution

14. On an inclined plane of inclination angle

, a block is placed. It is observed that the

force to drage the block along the plane

upwards is smaller than the force required to

lift it. The maximum value of coe�cient of

friction is .

A. 

B. 

C. 

30∘

√3

2

1

2

1

√3

https://dl.doubtnut.com/l/_eYVTOsR5k3Ra
https://dl.doubtnut.com/l/_m17W7JtRDze4


D. 

Answer: C

Watch Video Solution

2

3

15. A body slides over an inclined plane of

forming an angle of  with the horizontal.

The distance x travelled by the body in time t

is described by the equation  where 

. The coe�cinet of friction between

the body and the plane has a value .

45∘

x = kt2

k = 1.732

https://dl.doubtnut.com/l/_m17W7JtRDze4
https://dl.doubtnut.com/l/_RRaAkSJcUxrJ


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

μ = 0.5

μ = 1

μ = 0.25

μ = 0.75

16. A system is pushed by a force  as shown

in �gure All surfaces are smooth except

between  and  is . Minimum value fo  to

F

B C μ F

https://dl.doubtnut.com/l/_RRaAkSJcUxrJ
https://dl.doubtnut.com/l/_ZsSA1jwpKzNA


prevent block  from down ward slipping is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

B

( )mg
3

2μ

( )mg
5

2μ

( )μmg
5

2

( )μmg
3

2

https://dl.doubtnut.com/l/_ZsSA1jwpKzNA


17. Two blocks  and  are separated by some

distance and tied by a string as shown in the

�gure . The force of friction in both the blocks

at  is  

A. 

B. 

C. 

D. 

A B

t = 2s

4N( → ), 5N( ← )

2N( → ), 5N( ← )

0N( → ), 10N( ← )

1N( ← ), 10N( ← )

https://dl.doubtnut.com/l/_x8eKYxaTosdx


Answer: D

Watch Video Solution

18. Coe�cient of friction between two block

shown in �gure is . The blocks are

given velocities of  and  in the

directions �gure. Find 

  

μ = 0.4

2m/s 8m/s

https://dl.doubtnut.com/l/_x8eKYxaTosdx
https://dl.doubtnut.com/l/_vWpKRr5imi2W


(a) The time when relative motion between

them will stop 

(b) the common velocities of blocks upto that

instant. (c) Displacement of  and  block

upto that instant .

A. 

B. 

C. 

D. 

Answer: A

1kg 2kg

(g = 10m/s2)

1 sec

2 sec

3 sec

4 sec

https://dl.doubtnut.com/l/_vWpKRr5imi2W


Watch Video Solution

19. Coe�cient of friction between two block

shown in �gure is . The blocks are

given velocities of  and  in the

directions �gure. Find 

  

(a) The time when relative motion between

them will stop 

(b) the common velocities of blocks upto that

μ = 0.4

2m/s 8m/s

https://dl.doubtnut.com/l/_vWpKRr5imi2W
https://dl.doubtnut.com/l/_Fh32YPvvPTx4


instant. (c) Displacement of  and  block

upto that instant .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1kg 2kg

(g = 10m/s2)

4m/sec

6m/sec

8m/sec

10m/sec

https://dl.doubtnut.com/l/_Fh32YPvvPTx4


20. Coe�cient of friction between two block

shown in �gure is . The blocks are

given velocities of  and  in the

directions �gure. Find 

  

(a) The time when relative motion between

them will stop 

(b) the common velocities of blocks upto that

μ = 0.4

2m/s 8m/s

https://dl.doubtnut.com/l/_Wqy2yvTFvd0t


instant. (c) Displacement of  and  block

upto that instant .

A.  towards right  towards right

B.  towards left  towards right

C.  towards left  towards right

D.  towards right  towards right

Answer: A

Watch Video Solution

1kg 2kg

(g = 10m/s2)

4m 7m

4m 7m

4m 7m

4m 7m

https://dl.doubtnut.com/l/_Wqy2yvTFvd0t


21. A  block is pressed against a rough wall

by a force  as shown in �gure .Find

acceleration of the block and force of friction

acting on it .   

A.  downward,  upward

B.  downward,  upward

2kg

F = 20N

(Takeg = 10m/s2)

4m/sec2 12N

2m/sec2 6N

https://dl.doubtnut.com/l/_pfissfxK0Zsj


C.  downward,  upward

D.  downward,  upward

Answer: A

Watch Video Solution

12m/sec2 4N

8m/sec2 12N

22. Three blocks are kept as shown in �gure

Acceleration of  block with respect to20kg

https://dl.doubtnut.com/l/_pfissfxK0Zsj
https://dl.doubtnut.com/l/_8CI6LK2qUvIa


ground is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5ms− 2

2ms− 2

1ms− 2

0

https://dl.doubtnut.com/l/_8CI6LK2qUvIa


23. A suitcase is gently dropped on a conveyor

belt moving at  If the coe�cient of

friction between the belt and suitcase is 

how far will the suitcase move on the belt

before coming to rest ?

A. 

B. 

C. 

D. 

3ms− 1

0.5

2.7m

1.8m

0.9m

1.2m

https://dl.doubtnut.com/l/_8CI6LK2qUvIa
https://dl.doubtnut.com/l/_I6kFRy5GFnXm


Answer: C

Watch Video Solution

24. Two block A and B of masses  and 

rest on a smooth horizontal surface as shown

in �gure If coe�cient of friction between A

and Bb is  the maximum horizontal force

which can make them move without

6kg 3kg

0.4

https://dl.doubtnut.com/l/_I6kFRy5GFnXm
https://dl.doubtnut.com/l/_HCXalLhXCtOg


separation is 

A. 

B. 

C. 

D. 

72N

40N

36N

20N

https://dl.doubtnut.com/l/_HCXalLhXCtOg


Answer: C

Watch Video Solution

25. Find the least horizontal force P to start

motion of any part of the system of the three

blocks resting upon one another as shown in

�gure The weights of blocks are

 and 

.Between A and B , the coe�cient of friction is

 between B and C is  and between C and

A = 300N, B = 100N C = 200N

0.3 0.2

https://dl.doubtnut.com/l/_HCXalLhXCtOg
https://dl.doubtnut.com/l/_VR0MWpm5JU3V


the ground is 

A. 

B. 

C. 

D. 

Answer: A

0.1

60N

90N

80N

70N

https://dl.doubtnut.com/l/_VR0MWpm5JU3V


Watch Video Solution

26. Determine the time in which the smaller

block reaches other end of bigger block in

�gure

A. 

B. 

C. 

4s

8s

2.19s

https://dl.doubtnut.com/l/_VR0MWpm5JU3V
https://dl.doubtnut.com/l/_xmvKpf6YQutB


D. 

Answer: C

Watch Video Solution

2.13s

27. A block of weight  is kept on a rough

horizontal surface (friction coe�cient ). Two

forces  each are applied as shown in the

W

μ

W /2

https://dl.doubtnut.com/l/_xmvKpf6YQutB
https://dl.doubtnut.com/l/_5X5NIw2ngd6i


choose the correct statement 

 .

A. For  block will move .

B. For , work done by frictional

force is zero in ground frame .

C. For  frictional force will do

positive work (in ground frame) .

D. For  block will move .

μ >
√3

5

μ <
√3

5

μ >
√3
2

μ ≤
√3
2

https://dl.doubtnut.com/l/_5X5NIw2ngd6i


Answer: D

Watch Video Solution

28. A 2 kg block is placed over a 4 kg block and

both are placed on a smooth horizontal

surface. The coe�cient of friction between the

blocks is 0.20. Find the acceleration of the two

blocks if a horizontal force of 12 N is applied to

(a). the upper block, (b). the lower block. Take

g=10 m/ .s2

https://dl.doubtnut.com/l/_5X5NIw2ngd6i
https://dl.doubtnut.com/l/_WaIgCqqykSgg


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2ms− 2, 2ms− 2

2ms− 2, 1ms− 2

3ms− 2, 1ms− 2

4ms− 2, 1ms− 2

29. Blocks  shown in the �gure are

connected with a bar of negligible weight.

 each has mass  , the

A and B

A and B 170kg

https://dl.doubtnut.com/l/_WaIgCqqykSgg
https://dl.doubtnut.com/l/_YOL7hrvbAyWU


coe�cient of friction between  and the plane

is  and that between  and the plane is

  

 

What is the total force of friction between the

blocks and the plane?

A. 

B. 

C. 

D. 

Answer: A

A

0.2 B

0.4(g = 10ms− 2)

900N

700N

600N

300N

https://dl.doubtnut.com/l/_YOL7hrvbAyWU


Watch Video Solution

30. Block  shown in the �gure are

connected with a bar of negligible weight.

 each has mass  , the

coe�cient of friction between  and the plane

is  and that between  and the plane is

  

A and B

A and B 170kg

A

0.2 B

0.4(g = 10ms− 2)

https://dl.doubtnut.com/l/_YOL7hrvbAyWU
https://dl.doubtnut.com/l/_wsA9A4In3AZM


  

What is the force acting on the connecting

bar?

A. 

B. 

150N

100N

https://dl.doubtnut.com/l/_wsA9A4In3AZM


C. 

D. 

Answer: A

Watch Video Solution

75N

125N

31. A block of mass  lying on a horizontal

plane , is acted upon by a horizontal force p

and another force  inclined at an angle  to

the vertical .The block will remain in

equilibrium if the coe�cient of friction

m

Q θ

https://dl.doubtnut.com/l/_wsA9A4In3AZM
https://dl.doubtnut.com/l/_fmByAOQVFRPO


between it and the surface is (assume   

A. 

B. 

C. 

D. 

Answer: A

p > Q)

(P + Q sin θ)

(mg + Q cos θ)

(P cos θ + Q)

(mg − Q sin θ)

(P + Q cos θ)

(mg + Q sin θ)

(P sin θ − Q)

(mg − Q cos θ)

https://dl.doubtnut.com/l/_fmByAOQVFRPO


NCERT BASED QUESTION

Watch Video Solution

1. A ball is travelling with uniform translatory

motion. This means that .

A. it is at rest.

B. the path can be a straight line or circular

and the ball travels with uniform speed .

https://dl.doubtnut.com/l/_fmByAOQVFRPO
https://dl.doubtnut.com/l/_exsJmqt55Au2


C. all parts of the ball have the same

velocity (magnitude and direction) and

the velocity is constant .

D. the centre of the ball moves with

constant velocity and the ball spins

about its centre uniformly .

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_exsJmqt55Au2


2. A metre scale is moving with uniform

velocity. This implies .

A. the force acting on the scale is zero but,

a torque about the centre of mass can

act on the scale.

B. the force acting on the scale is zero and

the torque acting about centre of mass

of the scale is also zero.

https://dl.doubtnut.com/l/_Ch7y1uZ6yd1S


C. the total force acting on it need not be

zero but the torque on it is zero.

D. neiter the force not the torque need to

be zero.

Answer: B

Watch Video Solution

3. A hockey player is moving northward and

suddenly turns westward with the same speed

https://dl.doubtnut.com/l/_Ch7y1uZ6yd1S
https://dl.doubtnut.com/l/_AoPeoWqirs2K


to avoid an opponet. The force that acts on

the player is.

A. frictional force along westward.

B. muscle force along southward.

C. frictional force along south -west.

D. muscle force along south-west.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_AoPeoWqirs2K


4. A body of mass  travels according to the

law  where 

 and  .

Find the force acting on the body at t=2 sec.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2kg

x(t) = pt + qt2 + rt3

p = 3ms− 1, q = 4ms− 2 r = 5ms− 3

136N

134N

158N

68N

https://dl.doubtnut.com/l/_HZVLr9RRVyjt


Watch Video Solution

5. A body with mass 5 kg is acted upon by a

force . If its initial

velocity at t =0 is , the

time at which it will just have a velocity along

the y-axis is :

A. never

B. 

C. 

D. 

→
F = ( − 3 î + 4ĵ)N

→
v = 6 î − 12ĵms− 1

10s

2s

15s

https://dl.doubtnut.com/l/_HZVLr9RRVyjt
https://dl.doubtnut.com/l/_UnUMhZ6JrtQl


Answer: B

Watch Video Solution

6. The motion of a particle of mass m is given

by  for ,  for 

,and  for 

.

A. The force at  on the particle

is .

x = 0 t < 0s x(t) = A sin 4πt

0 < t < ( )s(A > 0)
1

4
x = 0

t > ( )s
1

4

t = (1/8)s

m16π2A

https://dl.doubtnut.com/l/_UnUMhZ6JrtQl
https://dl.doubtnut.com/l/_DI1mHYDs9zuB


B. The particle is acted upon by an impulse

of magnitude  at  and 

.

C. The particle is not acted upon by any

force.

D. The particle is not acted upon by a

constant

Answer: A::B::D

Watch Video Solution

m4π2A t = 0s

t = (1/4)s

https://dl.doubtnut.com/l/_DI1mHYDs9zuB
https://dl.doubtnut.com/l/_kCqRfuElebMI


7. A body a of mass m slides on plane inclined

at angle  to the horizontal and  is the

coe�cient of friction between  and the plane

 is connected by a light string passing over a

frictionless pulley to another body  also of

mass m slidding on a frictionless plane

inclined at angle  to the horizontal Which of

the following statements are ture ?

 .

θ0 μ1

A

A

B

θ2

https://dl.doubtnut.com/l/_kCqRfuElebMI


A. A will never move up the plane.

B. A will just start moving up the plane

when 

C. For  to move up the plane,  must

always be greater than .

D.  will always slide down with constant

speed.

Answer: B::C

Watch Video Solution

μ =
sin θ2 − sin θ1

cos θ1

A θ2

θ1

B

https://dl.doubtnut.com/l/_kCqRfuElebMI
https://dl.doubtnut.com/l/_2TysqqTvmOx2


8. A mass of  is suspended with thread 

(�gure) Thread  of the same type is

attached to the other end of  mass. Lower

thread is pulled gradually, harder and harder

in the downward gradually, harder and harder

in the downward direction so as to apply force

on . which of the threads will break and

2kg AB

CD

2kg

AB

https://dl.doubtnut.com/l/_2TysqqTvmOx2


why? 

A.  will break earlier than AB CD

https://dl.doubtnut.com/l/_2TysqqTvmOx2


B.  will break earlier than 

C. Both will break togther

D. Neither  nor  will break

Answer: A

Watch Video Solution

CD AB

AB CD

9. Two masses of  and  are suspended

with help of massless inextensible strings as

shown in �gure. Calculate and  when

whole system is going upwards with

5kg 3kg

T1 T2

https://dl.doubtnut.com/l/_2TysqqTvmOx2
https://dl.doubtnut.com/l/_0sEw5qycaKxP


acceleration .  

A. 

= 2m/s2(useg = 9.8ms− 2)

T1 = 50N, T2 = 38N

https://dl.doubtnut.com/l/_0sEw5qycaKxP


B. 

C. 

D. 

Answer: C

Watch Video Solution

T1 = 35.4N, T2 = 94.4N

T1 = 94.4N, T2 = 35.4N

T1 = 0N, T2 = 35.4N

10. Block  of weight  rests on a

frictionless inclined plane of slope angle 

(Fig. 5.7).  �exible cord attached to  passes

over a frictonless pulled and is connected to

A 100N

30∘

A A

https://dl.doubtnut.com/l/_0sEw5qycaKxP
https://dl.doubtnut.com/l/_YhysVGN7gR4R


block  of weight . Find the weight  for

which the system in equilibrium. 

A. 

B. 

C. 

D. 

Answer: B

B W W

80N

50N

40N

100N

https://dl.doubtnut.com/l/_YhysVGN7gR4R


Watch Video Solution

11. A cricket ball of mass  has an initial

velocity  and a �nal velocity 

 after beigh hit The

change in momentum (�nal momentum initial

momentum) is (in kg )

A. zero

B. 

C. 

150g

(3 î + 4ĵ)ms− 1

υ = − (3 î + 4ĵ)ms− 1

ms− 1

−(0.45 î + 0.6ĵ)

−(0.9ĵ + 1.2ĵ)

https://dl.doubtnut.com/l/_YhysVGN7gR4R
https://dl.doubtnut.com/l/_aE9qQ8Zn71n9


D. 

Answer: C

Watch Video Solution

−5( î + ĵ) î

12. Conservation of momentum in a collision

beween particles can be understood form

A. conservation of enegry.

B. Newton's �rst low only.

C. Newton's second law only.

https://dl.doubtnut.com/l/_aE9qQ8Zn71n9
https://dl.doubtnut.com/l/_MQi4sZtyUbkl


D. both Newton's second and third law.

Answer: C

Watch Video Solution

13. A car of mass m starts from rest and

acquires a velocity along east 

in two seconds Assuming the car moves with

unifrom acceleration the force exerted on the

car is .

υ = υî(υ > 0)

https://dl.doubtnut.com/l/_MQi4sZtyUbkl
https://dl.doubtnut.com/l/_7HyKWQ0bWboB


A.  eastward and is exerted by the car

engine.

B.  eastward and is due to the friction

on the tyres exerted by the road.

C. more than  eastward exerted due to

the engine and overcomes the frictions

of the road.

D.  exerted by the engine.

Answer: B

Watch Video Solution

mv

2

mv

2

mv

2

mv

2

https://dl.doubtnut.com/l/_7HyKWQ0bWboB


14. Two billiard balls A and B, each of mass 50

kg and moving in oppsite direction with speed

of  each, collide and rebound with the

same speed. If the collision lasts for ,

which of the follwing statements are true?

A. The impluse imparated to each ball is

 and the force on each ball

is .

5ms− 1

10− 3s

0.25kgms− 1

250N

https://dl.doubtnut.com/l/_7HyKWQ0bWboB
https://dl.doubtnut.com/l/_Iaq20RmzIxsc


B. The impluse imparated to each ball is

 and the force exerted on

each ball is .

C. The impluse imparated to each ball is

.

D. The impluse and the force on each ball

are equal in magnitude and opposite in

direction.

Answer: C::D

Watch Video Solution

0.25kgms− 1

25 × 10− 5N

0.5Ns

https://dl.doubtnut.com/l/_Iaq20RmzIxsc


15. A girl ridding a bicycle along a straight

road with a speed of  throws a stone of

mass 0.5 kg which has a speed of 

with respect to the ground along her direction

of motion. The mass of the girl and bicycle is

 . Does the speed of the bicycle change

after the stone is thrown ? What is the change

in speed, if so ?

A. 

B. 

5ms− 1

15ms− 1

5kg

0.5m/s

0.1m/s

https://dl.doubtnut.com/l/_Iaq20RmzIxsc
https://dl.doubtnut.com/l/_YbjzqGjyK5si


C. 

D. 

Answer: B

Watch Video Solution

0.3m/s

0.8m/s

16. A woman throws and object of mass 

with a speed of . If the object hits a

wall and rebounds with half the original

speed, what is the change in momentum of

the object?

500g

25ms− 1

https://dl.doubtnut.com/l/_YbjzqGjyK5si
https://dl.doubtnut.com/l/_pd9wmcYt91PR


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−18.75N − S

18.75N − S

−20.75N − S

20.75N − S

17. A racing car travels on a track (without

banking) .  is a circular arc of

radius  and  are straight paths of

ABCDEFAABC

2R. CD FA

https://dl.doubtnut.com/l/_pd9wmcYt91PR
https://dl.doubtnut.com/l/_l7FJJgnpi52M


length  and  is a circular arc of radius 

. The co-e�cient of friction on the

road is . the maximum speed of the

car is . Find the minimum time for

completing one round. 

 .

A. 

B. 

R DEF

R = 100m

¼ = 0.1

50ms − 1

50s

90.3s

https://dl.doubtnut.com/l/_l7FJJgnpi52M


C. 

D. 

Answer: D

Watch Video Solution

83.6s

86.3s

18. In the co-e�cinet of friction between the

�oor and the body  is 0.1. The co-e�cient of

friction beteen the bodies  and  is 0.2 A

fore  is applied as shown  The mass of  is 

 and of  is m Which of the following

B

B A

F B A

m/2 B

https://dl.doubtnut.com/l/_l7FJJgnpi52M
https://dl.doubtnut.com/l/_kAek6KfrxJzx


statements are ture ? 

 .

A. The bodies will move together if

 .

B. The body A will slip with respect to  if

 .

C. The bodies will move together if

 .

F = 0.25mg

B

F = 0.5mg

F = 0.5mg

https://dl.doubtnut.com/l/_kAek6KfrxJzx


D. The bodies will be at rest if  .

Answer: A::B::D

Watch Video Solution

F = 0.1mg

19. A body of mass  is acted upon by two

per pendicular forces  and . The

resultant ac-celeration of the body is .

A.  at angle of  force

.

10kg

6N 8N

1ms− 2 tan− 1( )6N
4
3

https://dl.doubtnut.com/l/_kAek6KfrxJzx
https://dl.doubtnut.com/l/_lQpCd2FgLSab


B.  at an angle of  w.r.t

 force .

C.  at an angle of  w.r.t 

 force .

D.  at an angle of  w.r.t

 force .

Answer: A

Watch Video Solution

0.2ms− 2 tan− 1( )
4
3

6N

1ms− 2 tan− 1( )
4
3

8N

0.2ms− 2 tan− 1( )
4
3

8N

https://dl.doubtnut.com/l/_lQpCd2FgLSab


20. A helicopter of mass 2000 kg rises with a

vertical acceleration of . The total

mass of the crew and passengers is 500 kg.

Give the magnitude and direction of the (g

)  

(a) Force on the �oor of the helicopter by the

crew and passengers. 

(b) action of the rotor of the helicopter on the

surrounding air. 

(c ) force on the helicopter dur to the

surrounding air.

15ms− 2

= 10ms− 2

https://dl.doubtnut.com/l/_Kao4Hz4GxSWL


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

500N

1200N

12500N

10000N

21. Mass  moves on a slope making an angle

 with the horizontal and is attached to mass

 by a string passing over a frictionless

m1

θ

m2

https://dl.doubtnut.com/l/_Kao4Hz4GxSWL
https://dl.doubtnut.com/l/_fa5155vQOlH4


pulley as shown in The co-e�cient of friction

between  and the slopping surface is 

Which of the following statements are true ?

.

A. If , the body will move up

the plane .

B. If  the body

will move up the plane .

m1 μ

m2 > m1 sin θ

m2 < m1(sin θ + μ cos θ)

https://dl.doubtnut.com/l/_fa5155vQOlH4


C. If , the body

will move up the plane .

D. If  the body

will move up the plane .

Answer: B::D

Watch Video Solution

m2 < m1(sin θ − μ cos θ)

m2 < m1(sin θ − μ cos θ)

22. When body slides down from rest along

smooth inclined plane making angle of 

with the horizontal, it takes time  When the

45∘

T

https://dl.doubtnut.com/l/_fa5155vQOlH4
https://dl.doubtnut.com/l/_8lt62C2Lavth


same body slides down from rest along a

rough inclined plane making the same angle

and through the same distance it is seen to

take time , where p is some number greater

that 1. Calculate late the coe�cient of friction

beween the body and the rough plane. 

 .

A. 

pT

(1 − )
1

P 2

https://dl.doubtnut.com/l/_8lt62C2Lavth


B. 

C. 

D. 

Answer: A

Watch Video Solution

(1 + )
1

P 2

1

P 2

−
1

P 2

23. A rectangular box lies on a rough inclined

surface The co-e�cient of friction beteen the

surface and the box is . Le the mass of the

box ne m What is the force acting on the box

μ

https://dl.doubtnut.com/l/_8lt62C2Lavth
https://dl.doubtnut.com/l/_OBrmGUHxSfLI


down the plane if the angle of inclination of

the plane is increased to  ? .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α > θ

mg(Sinα + μcosα)

mgCosθ

mg(sinα − μcosα)

mgsinθ + f

https://dl.doubtnut.com/l/_OBrmGUHxSfLI


24. The minimum velocity (in ms^(-1))` with

which a car driver must traverse a �at curve of

radius 150m and coe�cient of friction 0.6 to

avoid skidding is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

60

30

15

25

https://dl.doubtnut.com/l/_tGHqu6bAHdUe


Watch Video Solution

25. A horizontal force of 10N is necessary to

just hold a block stationary against as well.

The coe�cient of friction between the block

and the wall is 0.2. The weight of the block is 

https://dl.doubtnut.com/l/_tGHqu6bAHdUe
https://dl.doubtnut.com/l/_YwKAuFlJD7we


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2N

20N

50N

20N

26. A marble block of mass 2 kg lying on ice

when given a velocity of  is stopped by6m/s

https://dl.doubtnut.com/l/_YwKAuFlJD7we
https://dl.doubtnut.com/l/_xjDVoblK7w6V


friction in 10s. Then the coe�cient of friction

is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.01

0.02

0.03

0.06

https://dl.doubtnut.com/l/_xjDVoblK7w6V


27. A car is moving in a circular path of radius

 with a speed of . If the speed is

increased at the rate of , the resultant

acceleration will be .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

500m 30m/s

2m/s2

2m/s2

2.5m/s2

2.7m/s2

4m/s2

https://dl.doubtnut.com/l/_yvVuL4rV1P0b


Watch Video Solution

28. A block rests on a rough inclined plane

making an angle of  with the horizontal.

The coe�cient of static friction between the

block and the plane is 0.8. If the frictional force

on the block is 10N, the mass of the block (in

kg) is

A. 

B. 

C. 

30∘

2.0

4.0

1.6

https://dl.doubtnut.com/l/_yvVuL4rV1P0b
https://dl.doubtnut.com/l/_hBuUDvmMwJ5p


D. 

Answer: A

Watch Video Solution

2.5

29. A smooth block is released at rest on a 

incline and then slides a distance . The time

taken to slide is n times as much to slide on

rough incline than on a smooth incline. The

coe�cient of friction is

A. 

45∘

d

μs = √1 −
1

n2

https://dl.doubtnut.com/l/_hBuUDvmMwJ5p
https://dl.doubtnut.com/l/_AjTmEE5Yrbkn


B. 

C. 

D. 

Answer: D

Watch Video Solution

μs = 1 −
1

n2

μk = √(1 − )
1

n2

μk = 1 −
1

n2

30. Consider a car moving on a straight road

with a speed of . The distance at

which car can be stopped is 

100m/s

[μk = 0.5]

https://dl.doubtnut.com/l/_AjTmEE5Yrbkn
https://dl.doubtnut.com/l/_sXAZ6KTbIQ4K


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

800m

1000m

100m

400m

31. The upper half of an inclined plane of

inclination  is perfectly smooth while the

lower half is rough. A block starting from rest

45∘

https://dl.doubtnut.com/l/_sXAZ6KTbIQ4K
https://dl.doubtnut.com/l/_4PKVZozvFmBm


at the top comes back to rest at the bottom.

The coe�cient of friction for the lower half is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

μ = sin θ

μ = cot θ

μ = 2 cos θ

μ = 2 tan θ

https://dl.doubtnut.com/l/_4PKVZozvFmBm


32. A block of mass is placed on a surface with

a vertical cross section given by . If the

coe�cient of friction is 0.5, the maximum

height above the ground at which the block

can be placed without slipping is:

A. 

B. 

C. 

D. 

Answer: C

y =
x3

6

m
1

3

m
1

2

m
1

6

m
2

3

https://dl.doubtnut.com/l/_fTZMQKN4dJki


Watch Video Solution

33. Given in �gure are two blocks A and B of

weight 20N and 100N, respectively. These are

being pressed against a wall by a force F as

shown. If the coe�cient of friction between

the blocks is 0.1 and between block B and the

wall is 0.15, the frictional force applied by the

https://dl.doubtnut.com/l/_fTZMQKN4dJki
https://dl.doubtnut.com/l/_KVqWhQN4XND9


wall on block B is: 

A. 

B. 

C. 

100N

80N

120N

https://dl.doubtnut.com/l/_KVqWhQN4XND9


SINGLE ANSWER QUESTIONS

D. 

Answer: C

Watch Video Solution

150N

1. The car A is used to pull a load  with the

pulley arrangement shown. If A has a forwed

pulley arraangement shown. If A has a forward

velcotiy  determine an experssion for the

B

vA

https://dl.doubtnut.com/l/_KVqWhQN4XND9
https://dl.doubtnut.com/l/_UIYfkMfSWOMb


upward velcotiy  of the load in terms of 

and  is angle between string and

horizontal 

 .

A. 

B. 

C. 

vB VA

θ, θ

VA cos θ
1

2

VA sin θ

VA cos θ

https://dl.doubtnut.com/l/_UIYfkMfSWOMb


D. 

Answer: A

Watch Video Solution

VA tan θ
1

2

2. Identify the relationship which governs the

velocities of the four cylinders. Assume all

https://dl.doubtnut.com/l/_UIYfkMfSWOMb
https://dl.doubtnut.com/l/_1lTHWGYniQ2C


velocities as positive downward 

 .

A. 

B. 

C. 

D. 

3vA + 6vB + 4vC + vD = 0

4vA + 8vB + 4vC + vD = 0

3vA + 6vB + 2vC + vD = 0

3vA + 10vB + 2vC + vD = 0

https://dl.doubtnut.com/l/_1lTHWGYniQ2C


Answer: B

Watch Video Solution

3. At the moment  the force  is

applied to a small body of mass  resting on

a smooth horizontal plane (a is constant). 

The permanent direction of this force forms

an angle  with the horizontal (�gure). Find: 

(a) the velocity of the body at the moment of

its breaking o� the plane, 

(b) the distance traversed by the body up to

t = 0 F = at

m

α

https://dl.doubtnut.com/l/_1lTHWGYniQ2C
https://dl.doubtnut.com/l/_DhR2FYd9l3qH


this moment. 

A. 

B. 

C. 

( )m/s, ( )m
mg2 cos θ

2c sin2 θ

mg3conθ

6c2 sin3
θ

( )m/s, ( )m
mg2 cos θ

2c sin2 θ

m2g3 cos θ

6c2 sin3
θ

( )m/s, ( )m
mg cos θ

2c sin2 θ

m2g3 sin θ

6c2 cos3 θ

https://dl.doubtnut.com/l/_DhR2FYd9l3qH


D. 

Answer: B

Watch Video Solution

( )m/s, ( )m
mg2 cos θ

2c sin2 θ

m2g3 sin θ

6c2 cos3 θ

4. The vertical displacement of a block A in

meter is given by  where t is in

second. The downward acceleration  of a

y = t2 /4

aB

https://dl.doubtnut.com/l/_DhR2FYd9l3qH
https://dl.doubtnut.com/l/_fFGjaCgCLGFE


block B ( in ) is  

A. 

m/s2

2ms2

https://dl.doubtnut.com/l/_fFGjaCgCLGFE


B. 

C. 

D. 

Answer: C

Watch Video Solution

1ms2

4ms2

9ms2

5. Find the acceleration of block  realtive to

the ground if the block A moves to the left

B

https://dl.doubtnut.com/l/_fFGjaCgCLGFE
https://dl.doubtnut.com/l/_zD5vHUu5HMpN


with an acceleration   

 .

A. 

B. 

C. 

D. 

a0

√31a0

√25a0

√30a0

30a0

https://dl.doubtnut.com/l/_zD5vHUu5HMpN


Answer: A

Watch Video Solution

6. Under to action of force  the constant

acceleration of block  is  to the right

At the instant when the velcoity of  is

 to the right determine the absolute

velocity of point  of the cable  

 .

P

B 3ms− 2

B

2ms− 1

C

https://dl.doubtnut.com/l/_zD5vHUu5HMpN
https://dl.doubtnut.com/l/_Vk0jnMeyOyL3


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2

1

3

4

7. Block B has mass m and is released from rest

when it is on top of wedge A, which has a mass

3m. Determine the tension in cord CD needed

https://dl.doubtnut.com/l/_Vk0jnMeyOyL3
https://dl.doubtnut.com/l/_e6cjr17e7dSH


to hold the wedge from moving while B is

sliding down A. Neglect friction. 

A. 

B. 

C. 

D. 

Answer: A

sin(2θ)
mg

2

sin(3θ)
mg

2

sin(3θ)
mg

2

sin(2θ)
mg

2

https://dl.doubtnut.com/l/_e6cjr17e7dSH


Watch Video Solution

8. Find the acceleration of the body of mass

 in the arrangement shown in �gure. If the

mass  is  time great as the mass  and

the angle that the inclined plane forms with

the horizontal is equal to . The masses of the

pulley and threads, as well as the friction, are

m2

m2 η m1

θ

https://dl.doubtnut.com/l/_e6cjr17e7dSH
https://dl.doubtnut.com/l/_hl6XdXt79nWj


assumed to be negligible. 

A. 

B. 

C. 

D. 

Answer: B

2g(2η − sin θ)

2η + 1

2g(2η − sin θ)

4η + 1

2g(2η − sin θ)

3η + 1

4g(2η − sin θ)

3η + 1

https://dl.doubtnut.com/l/_hl6XdXt79nWj


Watch Video Solution

9. If  and  moves with acceleration a block c

moves up with acceleration b calculate

acceleration of  with respective . 

 .

A. 

B. 

A B

D A

2a + b

2a + b cos θ

https://dl.doubtnut.com/l/_hl6XdXt79nWj
https://dl.doubtnut.com/l/_E3hIVpVvtggP


C. 

D. 

Answer: C

Watch Video Solution

b cos θ + a sin θ

b sin θ + a cos θ

10. Three identical rigid circular cylinder  

and  are arrenged on smooth inclined

surfaces as shown in �gure. The laest value of

theta that prevent the arrangement from

A B

C

https://dl.doubtnut.com/l/_E3hIVpVvtggP
https://dl.doubtnut.com/l/_DiJqaNdJv8Yd


collapes is. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

tan−1( )
1

2

tan−1( )
1

2√3

tan−1( )
1

3√3

tan−1( )
1

4√3

https://dl.doubtnut.com/l/_DiJqaNdJv8Yd


11. In �g., blocks A and B move with velocities

 and  along horizontal direction. Find the

ratio of  

A. 

v1 v2

v1 /v2

sinα

sinβ

https://dl.doubtnut.com/l/_DiJqaNdJv8Yd
https://dl.doubtnut.com/l/_9vmF6cpoSUUe


B. 

C. 

D. 

Answer: D

Watch Video Solution

sinβ

sinα

cos β

cosα

cosα

cos β

12. In the arrangements shown, the pulleys,

strings and springs are weightless and the

systems can move freely without friction The

extension of spring in  is  and that in  is 1 x1 2

https://dl.doubtnut.com/l/_9vmF6cpoSUUe
https://dl.doubtnut.com/l/_GeqUVP7RhEAm


 Then  

 .

A. 

B. 

C. 

D. 

x2

x1 = x2

x2 > x1 > 0

x1 > x2 = 0

x1 > x2 > 0

https://dl.doubtnut.com/l/_GeqUVP7RhEAm


Answer: D

Watch Video Solution

13. Figure shows a system of four pulleys with

two masses  and . At an

instant force acting on block A if block  is

going up at an acceleration of  and

pulley  is going down at an acceleration of

mA = 3kg mB = 4kg

B

3m/s2

Q

https://dl.doubtnut.com/l/_GeqUVP7RhEAm
https://dl.doubtnut.com/l/_D8UcVDZpmqfN


 is  

 .

A.  acting upward

1m/s2

7N

https://dl.doubtnut.com/l/_D8UcVDZpmqfN


B.  acting downward

C.  acting upward

D.  acting downward

Answer: D

Watch Video Solution

7N

10.5N

10.5N

14. If  and  moves with acceleration a as

shown in diagram calculate accelration of 

A B

C

https://dl.doubtnut.com/l/_D8UcVDZpmqfN
https://dl.doubtnut.com/l/_bHAnYKc3BP0K


with respect to  

 .

A. 

B. 

C. 

D. 

Answer: D

B

2a

a√2

3a

4a

https://dl.doubtnut.com/l/_bHAnYKc3BP0K


Watch Video Solution

15. In the small block m is kept on planck of

mass  and a force  is applied on planck as

shown in diagram then which of the following

statements is/are correct 

 .

A. the acceleration of w.r.t ground is .

B. the acceleration of w.r.t ground is zero

M F

F

m

https://dl.doubtnut.com/l/_bHAnYKc3BP0K
https://dl.doubtnut.com/l/_crTCtjI7jjcQ


C. the time taken by m to separate from 

is 

D. the time taken by m to separate from 

is 

Answer: B::D

Watch Video Solution

M

√
2lm
F

M

√
2lM
F

16. A particle of mass m starts moving at 

due to force  where  and 

are constant Then correct statement is//are .

t = 0

F = F0 sinωt F0 ω

https://dl.doubtnut.com/l/_crTCtjI7jjcQ
https://dl.doubtnut.com/l/_fICrgm2FjdFq


A. it will stop �rst time at 

B. It will travel distance  during

this time .

C. During this distance maximum velocity

of particle is  .

D. it will stop for �rst time at 

Answer: C::D

Watch Video Solution

π

ω

S =
F0

mω2

vmax =
F0

mω

2π/ω

https://dl.doubtnut.com/l/_fICrgm2FjdFq


17. From the given, choose the correct option 

 .

A. acceleration of block  is zero

B. acceleration of  is g

C. acceleration of block A is non zero

A

B

https://dl.doubtnut.com/l/_ddIZWZEZ83ln


D. tension in the string connecting A is

zero

Answer: A::B::D

Watch Video Solution

18. In the diagram shown, the acceleration of

the block  as shown in relative to the block A

and relative to ground is  and 

respectively. If the block A is moving towards

B

aBA aBG

https://dl.doubtnut.com/l/_ddIZWZEZ83ln
https://dl.doubtnut.com/l/_geCuPoPMzTQe


left with an acceleration  then  

 .

A. 

B. 

C. 

D. 

a0

aBA = 2a0

aBG = 3a0

aBA = 3a0

aBG = a0√10 + 6 cos θ

https://dl.doubtnut.com/l/_geCuPoPMzTQe


Answer: C::D

Watch Video Solution

19. In the pulley system shown the movable

pulleys  and  have mass m each,  and 

 are �xed pulleys. The strings are vertical

A, B C D

E

https://dl.doubtnut.com/l/_geCuPoPMzTQe
https://dl.doubtnut.com/l/_fsdsZGlI190h


light and inextensible Then 

 .

A. the tension throughout the string is the

same and equals  .T =
2mg

3

https://dl.doubtnut.com/l/_fsdsZGlI190h


B. pulleys  and  have acceleration 

each in downward direaction and pulley

 has acceleration  in wpward

direaction .

C. pulleys  and  all have accleration 

 in downward direction .

D. pulley  has acceleration  in

downward direction and pulleys  and

 have acceleration  each in upward

direction .

A B
g

3

C
g

3

A, B C

g

3

A
g

3

B

C
g

3

https://dl.doubtnut.com/l/_fsdsZGlI190h


Answer: A::B::D

Watch Video Solution

20. A block of mass m is placed on a wedge

The wedge can be accelerated in four manners

marked as  and (4) as shown. If the

normal reactions in situation  and

(4) are  and  respectively and

acceleration with which the block slides on the

wedge in situation are  and 

(1), (2), (3)

(1), (2), (3)

N1, N2, N3 N4

b1, b2, b3 b4

https://dl.doubtnut.com/l/_fsdsZGlI190h
https://dl.doubtnut.com/l/_a4Blk1Ae60SV


respectively then 

A. 

B. 

C. 

D. 

N3 > N1 > N2 > N4

N4 > N3 > N1 > N2

b2 > b3 > b4 > b1

b2 > b3 > b1 > b4

https://dl.doubtnut.com/l/_a4Blk1Ae60SV


Answer: A::C

Watch Video Solution

21. A body of mass  is placed on an

inclined plane the angle of inclination is

 and is attached to the top end of the

slope with a thread which is parallel to the

slope. Then the plane slope is moved with a

horizontal acceleration of a. Friction is

negligible. 

m = 18kg

α = 37∘

https://dl.doubtnut.com/l/_a4Blk1Ae60SV
https://dl.doubtnut.com/l/_mbD6bMvLmhJk


  

The tension in thread in the above question is

.

A. 

B. 

C. 

D. 

Answer: A

12N

10N

8N

4N

https://dl.doubtnut.com/l/_mbD6bMvLmhJk


Watch Video Solution

22. A body of mass  is placed on an

inclined plane the angle of inclination is

 and is attached to the top end of the

slope with a thread which is parallel to the

slope. Then the plane slope is moved with a

horizontal acceleration of a. Friction is

negligible. 

m = 18kg

α = 37∘

https://dl.doubtnut.com/l/_mbD6bMvLmhJk
https://dl.doubtnut.com/l/_j0rlpNbBPDKC


  

At what acceleration will the body lose contact

with plane .

A. 

B. 

C. 

D. 

Answer: A

m/s240
3

7.5m/s2

10m/s2

5m/s2

https://dl.doubtnut.com/l/_j0rlpNbBPDKC


Watch Video Solution

23. Two smooth block are placed at a smooth

corner as shown in �g. Both the bloks are

having mass m. We apply a force F on the

block m. Block A presses block B in the normal

direction, due to which pressing force on

vertical wall will increase, and pressing force

on the horizontal wall decreases, as we

increases  with horizontal). F (θ = 37∘

https://dl.doubtnut.com/l/_j0rlpNbBPDKC
https://dl.doubtnut.com/l/_NB45mOqTlPkf


  

As soon as the pressing force on the

horizontal wall by block B become zero, it will

lose contact with ground. If the value of F

further increases, block B will accelerate in the

upward direction and simulaneously block A

will towards right. 

What is the minimum value of F to lift block B

from ground?

https://dl.doubtnut.com/l/_NB45mOqTlPkf


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mg
25

12

mg
5

4

mg
3

4

mg
4
3

24. Two smooth block are placed at a smooth

corner as shown in �g. Both the bloks are

having mass m. We apply a force F on the

https://dl.doubtnut.com/l/_NB45mOqTlPkf
https://dl.doubtnut.com/l/_6xCOlLYvIcFW


block m. Block A presses block B in the normal

direction, due to which pressing force on

vertical wall will increase, and pressing force

on the horizontal wall decreases, as we

increases  with horizontal). 

  

As soon as the pressing force on the

horizontal wall by block B become zero, it will

lose contact with ground. If the value of F

F (θ = 37∘

https://dl.doubtnut.com/l/_6xCOlLYvIcFW


further increases, block B will accelerate in the

upward direction and simulaneously block A

will towards right. 

If both the blocks are stationary, the force

exerted by ground of block A is

A. 

B. 

C. 

D. 

Answer: C

mg +
3F
4

mg −
3F
4

mg +
4F
3

mg −
4F
3

https://dl.doubtnut.com/l/_6xCOlLYvIcFW


Watch Video Solution

25. Two smooth block are placed at a smooth

corner as shown in �g. Both the bloks are

having mass m. We apply a force F on the

block m. Block A presses block B in the normal

direction, due to which pressing force on

vertical wall will increase, and pressing force

on the horizontal wall decreases, as we

increases  with horizontal). F (θ = 37∘

https://dl.doubtnut.com/l/_6xCOlLYvIcFW
https://dl.doubtnut.com/l/_LDVJjBiM7Vnm


  

As soon as the pressing force on the

horizontal wall by block B become zero, it will

lose contact with ground. If the value of F

further increases, block B will accelerate in the

upward direction and simulaneously block A

will towards right. 

If the acceleration of block A is a rightwards,

then the acceleration of block B will be

https://dl.doubtnut.com/l/_LDVJjBiM7Vnm


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

upwards
3a

4

upwards
4a
3

upwards
3a

5

upwards
4a
5

26. In the �gure heavy mass m moves down

the smooth surface of a wedge making an

angle  with the horizontal. The wedge at restα

https://dl.doubtnut.com/l/_LDVJjBiM7Vnm
https://dl.doubtnut.com/l/_xYmepfBK92au


 is on a smooth surface. The mass of the

wedge is  the direaction of motion of the

mass m makes an angle  with the horizontal

then,  is  

 .

A. 

B. 

C. 

t = 0

M

β

tanβ

tanα
m

M

tanα
M

m

(1 + )tanα
m

M

https://dl.doubtnut.com/l/_xYmepfBK92au


D. 

Answer: C

Watch Video Solution

(1 + )tanα
M

m

27. A weightless inextensible rope rests on a

stationary wedge forming an angle  with a

horizontal One end of the rope is �xed to the

wall to point A.A small load is attached to the

rope at point  The wedge starts moving to

the right with a constant acceleration a The

α

B

https://dl.doubtnut.com/l/_xYmepfBK92au
https://dl.doubtnut.com/l/_5w873iykeE72


acceleration of the load is given by 

 .

A. 

B. 

C. 

D. 

Answer: B

a

2a sin(.α /2 )

a sinα

sin(.α /2 )

https://dl.doubtnut.com/l/_5w873iykeE72


Watch Video Solution

28. Block is attached to system of springs.

Calculate equivalent spring constant. 

 .

https://dl.doubtnut.com/l/_5w873iykeE72
https://dl.doubtnut.com/l/_vlIO5ZPqhOy3


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

K

2K

3K

4K

29. Block A and C starts from rest and move to

the right with acceleration 

and . Here t is in second. The

aA = 12tms− 2

aC = 3ms− 2

https://dl.doubtnut.com/l/_vlIO5ZPqhOy3
https://dl.doubtnut.com/l/_EIn8HjjMhir4


time when block B again comes to rest is 

A. 

B. 

C. 

D. 

Answer: D

2s

1s

3/2s

1/2s

https://dl.doubtnut.com/l/_EIn8HjjMhir4


Watch Video Solution

30. In the arrangement shown in �g.

. Pulleys are massless

and strings are light. For what value of M, the

mass  moves with constant velocity.  

m1 = 1kg, m2 = 2kg

m1

https://dl.doubtnut.com/l/_EIn8HjjMhir4
https://dl.doubtnut.com/l/_JmVaq8BC8yeC


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6kg

4kg

8kg

10kg

31. Find equivalent spring constant for the

system 

https://dl.doubtnut.com/l/_JmVaq8BC8yeC
https://dl.doubtnut.com/l/_0FxT9aoolj8p


 .

A. 

B. 

k

2K

https://dl.doubtnut.com/l/_0FxT9aoolj8p


C. 

D. 

Answer: C

Watch Video Solution

64K

8K

32. In the �gure the wedge is pushed with an

acceleration of . It is seen that the

block start climbing up on the smooth inclined

face of wedge . What will be the time taken by

√3m/s2

https://dl.doubtnut.com/l/_0FxT9aoolj8p
https://dl.doubtnut.com/l/_uQq6FrQ816mn


the block to reach the top? 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

s
2

√5

s
1

√5

√5s

s
√5

2

https://dl.doubtnut.com/l/_uQq6FrQ816mn


33. In the above diagram system is in

equilibrium if applied force  is doubled how

much mass less block will more towards right

before new equilibrium is achieved 

 .

A. 

B. 

C. 

F

F

K

2F
K

F

3K

https://dl.doubtnut.com/l/_uQq6FrQ816mn
https://dl.doubtnut.com/l/_bXySgtlEOsAQ


D. 

Answer: D

Watch Video Solution

F

9K

34. In the above diagram all surface friction

less what horizontal force has to be applied

on wedge such in equilibrium steady state

https://dl.doubtnut.com/l/_bXySgtlEOsAQ
https://dl.doubtnut.com/l/_t7W0ZcU6jeeE


sping is compressed by   

 .

A. 

B. 

C. 

D. 

Answer: C

mg sin θ

K

2mg tan θ

2mg sin θ

4mg tan θ

2mg tan θ

https://dl.doubtnut.com/l/_t7W0ZcU6jeeE


Watch Video Solution

35. If the above diagram initially there is no

elongation in spring if the block is displaced

towards right by . Calculate the elongation

of spring A. 

 .

A. 

B. 

x0

x0
3

7

x0

4

https://dl.doubtnut.com/l/_t7W0ZcU6jeeE
https://dl.doubtnut.com/l/_VoJ9mpYhNZrF


SINGLE ANSWER QUESTIONS Passage -1

C. 

D. 

Answer: A

Watch Video Solution

x0

7

x0

3

1. A body of mass  is placed on an

inclined plane the angle of inclination is

 and is attached to the top end of the

m = 18kg

α = 37∘

https://dl.doubtnut.com/l/_VoJ9mpYhNZrF
https://dl.doubtnut.com/l/_YJSnv4bzRFUD


slope with a thread which is parallel to the

slope. Then the plane slope is moved with a

horizontal acceleration of a. Friction is

negligible. 

  

THe acceleration if the body pushes the plane

with a force of  is .

A. 

B. 

mg
3

4

m/s25

43

0.5m/s2

https://dl.doubtnut.com/l/_YJSnv4bzRFUD


INTEGER TYPE QUESTIONS

C. 

D. 

Answer: D

Watch Video Solution

0.75m/s2

m/s25

6

1. Under to action of constant force  N,

a body moves in a straight line so that the

relation between the distance  moved by the

F = 10

S

https://dl.doubtnut.com/l/_YJSnv4bzRFUD
https://dl.doubtnut.com/l/_eAlCePHurEz0


body and the time t is described by the

equation  Find the mass of

the body if  .

Watch Video Solution

S = A − Bt + Ct2

C = 1m/s2

2. By what acceleration the boy must go up so

that  block remains stationary on the

wedge. The wedge is �xed and is smooth

100kg

https://dl.doubtnut.com/l/_eAlCePHurEz0
https://dl.doubtnut.com/l/_t0cNjxFrtpOe


  

 .

Watch Video Solution

(g = 10m/s2)

3. Two blocks of mass 2.9 kg and 1.9 kg are

suspended from a rigid support S by two

inextensible wires each of length 1 meter, see

https://dl.doubtnut.com/l/_t0cNjxFrtpOe
https://dl.doubtnut.com/l/_GxR7qUQRXchB


�g. The upper wire has negligible mass and

the lower wire has a uniform mass of

. The whole system of blocks wires

and support have an upward acceleration of

. Acceleration due to gravity is 

.  

  

0.2kg/m

0.2m/s2

9.8m/s2

https://dl.doubtnut.com/l/_GxR7qUQRXchB


(i) Find the tension at the mid-point of the

lower wire. 

(ii) Find the tension at the mid-point of the

upper wire.

Watch Video Solution

4. If the tension  needed to hold the cart

equilibrium is  there is no friction. Find

T

√3W

x

https://dl.doubtnut.com/l/_GxR7qUQRXchB
https://dl.doubtnut.com/l/_9r4IWeEj9ti1


value of x 

 .

Watch Video Solution

5. The elevator is going up with an

acceleration of  the pulley and the string

are light and the pulley is smooth. If reading

of spring balance shown is  Calculate x.

g/10

1.1x

https://dl.doubtnut.com/l/_9r4IWeEj9ti1
https://dl.doubtnut.com/l/_u6kZ6l56Y5ZG


(Take   

Watch Video Solution

g = 10m/s2)

6. The pull  is just su�ient to keep the 

block in equilibrium as shown Pulleys are ideal

P 14N

https://dl.doubtnut.com/l/_u6kZ6l56Y5ZG
https://dl.doubtnut.com/l/_p4ouN6wzrFxi


Find the tension (in N) in the cable connected

with ceiling 

 .

Watch Video Solution

https://dl.doubtnut.com/l/_p4ouN6wzrFxi


7. In the given �nd the and acceleration of  if

instantaneous velocity and acceleration of 

are as shown in the 

 .

Watch Video Solution

B

A

https://dl.doubtnut.com/l/_Ty6IA2zPgsq2


8. shown, both blocks are released room rest.

Length of  block is  and of  is .

Find the time they take to cross each other

Assume pulley to be light and string to be

4kg 2m 1kg 4m

https://dl.doubtnut.com/l/_0PtMLC3RixLO


light and inelastic 

 .

Watch Video Solution

https://dl.doubtnut.com/l/_0PtMLC3RixLO


9. Two smooth blocks of same mass are

connected by an inextensible and massless

string which is passing over a smooth pulley

are kept in a lift is going down with 

  

acceleration 'a' as shown in the �g What

https://dl.doubtnut.com/l/_0PtMLC3RixLO
https://dl.doubtnut.com/l/_t7xWIH3W5BI4


should be the value of a (in  so that

acceleration of block A w.r.t. ground will be

minimum? 

Watch Video Solution

m/s2)

(g = 10m/s2)

10. Figure shown a block of mass m placed on

a smooth wedge of mass M. Calculate the

minimum value of M' and tension in the string,

so that the block of mass m will move

vertically downwards with acceleration

https://dl.doubtnut.com/l/_t7xWIH3W5BI4
https://dl.doubtnut.com/l/_ZeHZ41UV4PoY


  

Watch Video Solution

10ms− 2

11. The masses of  and  respectively

are connected by a massless spring as shown

in �gure. A force of  acts on the 

mass. At the instant shown, the  mass has

10kig 20kg

200N 20kg

10kg

https://dl.doubtnut.com/l/_ZeHZ41UV4PoY
https://dl.doubtnut.com/l/_bk0nM8qLYFbw


acceleration  . What is the

acceleration of  mass?  

Watch Video Solution

12m/sec2

20kg

12. Two blocks A and B having masses

 are arranged as shown in

the �gure The pulleys P and Q are light and

frictionless. All the blocks are resting on a

horizontal �oor and the pulleys are held such

m1 = 1kgm2 = 4kg

https://dl.doubtnut.com/l/_bk0nM8qLYFbw
https://dl.doubtnut.com/l/_HXPNsqrrxtr9


that strings remains just taut. At moment t=0

a force F=30 t (N) starts acting on the pulley P

along vertically upward direction as shown in

the �gure The time when the blocks A and B

loose contact with ground is  sec then x4/x

https://dl.doubtnut.com/l/_HXPNsqrrxtr9


is: 

Watch Video Solution

https://dl.doubtnut.com/l/_HXPNsqrrxtr9
https://dl.doubtnut.com/l/_4q9Hf6vPm5Kn


13. In the �g shown below, friction force

between the bead and the light string is 

if  where t is the time in which the

bead loose contact with the string after the

system is released from rest, �nd n 

mg

4

t = √
nl

7g

https://dl.doubtnut.com/l/_4q9Hf6vPm5Kn


Watch Video Solution

14. A bead  can move freely on a horizontal

rod. The bead is connected by blocks  and 

by a string as shown in the �gure. If the

velcoity of  is  The velcoity of block  is

 �nd the value of x  

 .

C

B D

B v D

4v/x

https://dl.doubtnut.com/l/_4q9Hf6vPm5Kn
https://dl.doubtnut.com/l/_UnVHlg56ky3W


Watch Video Solution

15. A lift goes up with 10 m/s. a pulley P is �xed

to the ceiling of the lift. To this pulley other

two pulley  and  are attached.  moves

up with velocity 30 m/s. A moves up with

velocity 10 m/s. D is moving downwards with

velocity 10 m/s at same instant of time. Find

the velocity of B and that of C at that instant.

Assume that all velocities are relative to the

P1 P2 P1

https://dl.doubtnut.com/l/_UnVHlg56ky3W
https://dl.doubtnut.com/l/_Pn2zAUaNPT7D


ground. 

Watch Video Solution

https://dl.doubtnut.com/l/_Pn2zAUaNPT7D


16. In the situation given, all surfaces are

frictionless. Pulley is ideal and string is light if

 the acceleration of the big block is

 then x is:  

Watch Video Solution

F = mg/2

g/x

https://dl.doubtnut.com/l/_3L4O7R31qfQh


17. Three blocks shown in move vertically with

constant velocities The relative velocity of w.r.t

 is  upward and the relative velocity

of  w.r.t A is  downward. All the string

are ideal The velocity of  with respect to

C 100m/s

B 50m/s

C

https://dl.doubtnut.com/l/_RO5zM4kkKL2D


ground is  calculate x  

 .

Watch Video Solution

125/x

https://dl.doubtnut.com/l/_RO5zM4kkKL2D


18. Block A of mass m is placed over a wedge of

same mass m. Both the block and wedge are

placed on a �xed inclined plane. Assuming all

surfaces to be smooth, the displacement of

the block A in ground frame in 1s is 

then the value of x is: 

Watch Video Solution

g sin2 θ

x + sin2 θ

https://dl.doubtnut.com/l/_JkFdXsKlDe67
https://dl.doubtnut.com/l/_hbK35liyU2bF


19. A small, light pulley is attached with a block

C of mass 4 kg as shown in �g A block B of

mass  is placed on the top horizontal

surface of C. Another block A of mass 2 kg is

hanging from a string, attached with B and

passing over the pulley. Taking 

and neglecting friction, acceleration of block C

when the system is released from rest is 

1.5kg

g = 10ms− 2

x/4

https://dl.doubtnut.com/l/_hbK35liyU2bF


calculate x. 

Watch Video Solution

20. A system is shown in the End  of string is

moving upwards with  Pulley is

moving with speed  in direction

shown in the �gure. The velocity of the block A

B

√3m/s

2√3m/s

https://dl.doubtnut.com/l/_hbK35liyU2bF
https://dl.doubtnut.com/l/_iwGZAVTVVyMr


is  �nd x  

 .

Watch Video Solution

x + 2√3(m/s)

21. If at  right spring in (A) and right

string in (B) breaks The ratio of magnitudes of

instantaneous acceleration of blocks  &  is

t = 0

A B

https://dl.doubtnut.com/l/_iwGZAVTVVyMr
https://dl.doubtnut.com/l/_HB4VFOfQqQNz


 calculate x  

 .

Watch Video Solution

5x

24

22. In the shown  and  are massless

pulleys  is �xed and  can move Masses of 

 and  are  amd m respectively All

contacts are smooth and the string is

massless  (Take )

P1 P2

P1 P2

A, B C 2m
9m

64

θ = tan− 1( )
3

4
g = 10m/s2

https://dl.doubtnut.com/l/_HB4VFOfQqQNz
https://dl.doubtnut.com/l/_EMLjsiaxxvdp


The tension in string connecting pulley  and

block  is  Calculate x (Take )  

 .

Watch Video Solution

P2

C
13

x
m = 1kg

23. In the arrangement shown in the �gure,

pulleys are light, small and smooth. Mass of

blocks  and  is A, B C m1 = 14kg, m2 = 11kg

https://dl.doubtnut.com/l/_EMLjsiaxxvdp
https://dl.doubtnut.com/l/_DXIlFjyJauaI


and  respectively. The block A can

slide freely along a vertical rail �xed to left

vertical face of block  Assuming all the

surface to be smooth magntitude of

acceleration of block A is  Calculate x  

 .

Watch Video Solution

M = 52kg

C

√
10

A

https://dl.doubtnut.com/l/_DXIlFjyJauaI


MULTIPLE ANSWER QUESTIONS

1. A book leans against a crate on a table.

Neither is moving Which of the following

statements concerning this situation is/are

incorrect. 

 .

A. The force of the book on the crate is

lessthan that of crate on the book .

https://dl.doubtnut.com/l/_CqDFBU6g6sIt


B. Although there is no friction acting on

the crate there must be friction acting

on the book or else it will fall .

C. The net force acting on the book is zero

D. The direction of the frictional force

acting on the book is in the same

direction as the frictional acting on the

crate .

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_CqDFBU6g6sIt


2. An iron sphere weighing  rests in a 

shaped smooth trough whose sides form an

angle of  as shown in the Then the

reaction forces are 

 .

A.  and  in case (i)

B.  and  in case (ii)

10N V

60∘

RA = 10N RB = 0

RA = 10N R3 = 10N

https://dl.doubtnut.com/l/_CqDFBU6g6sIt
https://dl.doubtnut.com/l/_L2RDpNRgWcUO


C.  and  in case

(iii)

D.  and  in all the 

cases

Answer: A::B::C

Watch Video Solution

RA = N
20

√3
RB = N

10

√3

RA = 10N RB = 10N 3

3. In the above situation all surface are

frictionless system is released from rest. Then

which of the following statements is/are

https://dl.doubtnut.com/l/_L2RDpNRgWcUO
https://dl.doubtnut.com/l/_rexGnBRCW0pZ


correct 

 .

A. acceleration of wedges are zero

B. wedges accelerate towards right

C. Normal force exerted by ground on A is

more than normal force exerted by

ground on  .

D. Tension in connecting string is nonzero

B

https://dl.doubtnut.com/l/_rexGnBRCW0pZ


Answer: A::C::D

Watch Video Solution

4. Two blocks of masses  and 

 are connected by massless

threads that passes over a massless smooth

pulley The pulley is suspended from the ceiling

of an elevator Now the elevator moves up with

uniform velocity  Now select the correct

m1

m− 2m > (m2)

V0

https://dl.doubtnut.com/l/_rexGnBRCW0pZ
https://dl.doubtnut.com/l/_F2ZyQkL9rCZB


options 

 .

A. Magnitude of acceleration of  with

respect to ground is greate than

m1

(m1 − m2)g

m1 + m2

https://dl.doubtnut.com/l/_F2ZyQkL9rCZB


B. Magnitude of acceleration of  with

respect to ground is greate than

C. Tension in the thread that connects 

and  is equal to  .

D. Tension in the thread that connects 

and  is equal to  .

Answer: B::C

Watch Video Solution

m1

(m1 − m2)g

m1 + m2

m1

m2

2m1m2g

m1 + m2

m1

m2

2m1m2g

m1 + m2

https://dl.doubtnut.com/l/_F2ZyQkL9rCZB
https://dl.doubtnut.com/l/_k6ETjoBw3GhA


5. A horizontal bar of mass  Prism of mass 

 can move as shown. There is no friction at

any contact point. During the motion the

length of the rod is always horizontal Now,

magnitude valuse of 

 .

A. Acceleration of  is 

where  .

m1

m2

m1 g/(1 + η cot2 θ)

η = m2 /m1

https://dl.doubtnut.com/l/_k6ETjoBw3GhA


B. Acceleration of  is 

where  .

C. Acceleration of  is 

 where  .

D. Acceleration of  is

where  .

Answer: A::C

Watch Video Solution

m1
g tan θ

η[1 + tan2 θ]

η = m2 /m1

m2

g/(tan θ + η cot θ) η = m2 /m1

m2
g tan2 θ

η[1 + tan2 θ]

η = m2 /m1

https://dl.doubtnut.com/l/_k6ETjoBw3GhA


6. Which of the following regarding frame of

reference is correct ? .

A. Newton' s third law is valid from both

inertial and non inertial frame .

B. Newton' s third law is valid from both

inertial and non inertial frame .

C. sun can be considered perfectly intertial

frame

https://dl.doubtnut.com/l/_b224gvl5T5XB


D. Acceleration of a body measured from

di�erent inerital frames are di�erent .

Answer: A::B::D

Watch Video Solution

7. Two masses  and  are connected by

light inextensible string passing over a

smooth pulley . If the pulley moves vertically

m1 m2

P

https://dl.doubtnut.com/l/_b224gvl5T5XB
https://dl.doubtnut.com/l/_9ipkDri6yaD4


upwards with an acceleration equal to g then 

 .

A. Tension on the string is 

B. Tension on the string is 

4m1m2g

m1 + m2

2m1m2g

m1 + m2

https://dl.doubtnut.com/l/_9ipkDri6yaD4


C. The acceleration of mass  with

respect to ground is  .

D. The acceleration of mass  with

respect to ground is 

Answer: A::C

Watch Video Solution

m1

g
3m2 − m1

m1 + m2

m1

g
2(m2 − m)

m1 + m2

8. In the arrangement shown in the all contact

surfaces are smooth strings and pulleys are

massless 

https://dl.doubtnut.com/l/_9ipkDri6yaD4
https://dl.doubtnut.com/l/_qb1dbK6yjGOj


Given  and 

  

 .

A. The acceleration of block of mass  is 

B. The acceleration of block of mass  is 

C. The tension  in the string connecting

blocks of masses  and  is  .

M1 = 1kg, M2 = 2kg, M3 = 4kg

g = 10ms− 2

M3

4ms− 2

M1

4ms− 2

(T )

M3 M2 24N

https://dl.doubtnut.com/l/_qb1dbK6yjGOj


D. The tension  in the string connecting

blocks of masses  and  is  .

Answer: A::C

Watch Video Solution

(T )

M1 M2 24N

9. In the shown ,two blocks one of mass 

and the other of mass  are connected by

light and inextensible string Pulleys are light

5kg

2kg

https://dl.doubtnut.com/l/_qb1dbK6yjGOj
https://dl.doubtnut.com/l/_QRXv59WHHYH9


an d frictionless Choose the correct statement

 .

A. The acceleration of  mass is 

B. The acceleration of  mass is 

5kg

ms− 25g

11

2kg

ms− 25g

11

https://dl.doubtnut.com/l/_QRXv59WHHYH9


PASSAGE TYPE QUESTION

C. Tension in the string is  .

D. Tension in the string is  .

Answer: B::C

Watch Video Solution

N
12g

11

N
10g

11

1. A shot putter with a mass of  pushes

the iron ball of mass of  from a standing

position accelerating it uniformly form rest at

80kg

6kg

https://dl.doubtnut.com/l/_QRXv59WHHYH9
https://dl.doubtnut.com/l/_oCZHYgtmxnFA


an angle of  with the horizontal during a

time interval of 0.1 seconds. The ball leaves his

hand when it  high above the level ground

and hits the ground 2 seconds later

.  

The accleration of the ball in shot putter's

hand .

A. 

B. 

C. 

D. 

45∘

2m

(g = 10m/s2)

11√2m/s2

100√2m/s2

90√2m/s2

9√2m/s2

https://dl.doubtnut.com/l/_oCZHYgtmxnFA


Answer: C

Watch Video Solution

2. A shot putter with a mass of  pushes

the iron ball of mass of  from a standing

position accelerating it uniformly form rest at

an angle of  with the horizontal during a

time interval of 0.1 seconds. The ball leaves his

hand when it  high above the level ground

and hits the ground 2 seconds later

.  

80kg

6kg

45∘

2m

(g = 10m/s2)

https://dl.doubtnut.com/l/_oCZHYgtmxnFA
https://dl.doubtnut.com/l/_1bRIulnArxRM


The horizontal disatnce between the point of

release and the point where the ball hits the

ground .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

16m

18m

20m

22m

https://dl.doubtnut.com/l/_1bRIulnArxRM
https://dl.doubtnut.com/l/_3QefP1aY5SWz


3. A shot putter with a mass of  pushes

the iron ball of mass of  from a standing

position accelerating it uniformly form rest at

an angle of  with the horizontal during a

time interval of 0.1 seconds. The ball leaves his

hand when it  high above the level ground

and hits the ground 2 seconds later

.  

The minimum value of the static coe�cient of

friction if the shot putter does not slip during

the shot is closest to .

A. 

80kg

6kg

45∘

2m

(g = 10m/s2)

0.28

https://dl.doubtnut.com/l/_3QefP1aY5SWz


B. 

C. 

D. 

Answer: B

Watch Video Solution

18m

20m

22m

4. Two blocks  and  are allowed to move

without friction. Block  is on block  and 

 slides on smooth �xed incline as shown.

The angle of inclination of inclined plane is  

m1 m2

m1 m2

m2

θ

https://dl.doubtnut.com/l/_3QefP1aY5SWz
https://dl.doubtnut.com/l/_4V6h7vWfllZL


  

The acceleration of  with respect to ground

is:

A. 

B. 

C. 

D. 

m1

(m1 + m2)g sin2 θ

m2 + m1 sin2 θ

(m1 + m2)g sin2 θ

m1 + m1 sin2 θ

(m1 + m2)g sin2 θ

m2 − m1 sin2
θ

(m1 + m2)g sin2 θ

m1 − m1 sin2 θ

https://dl.doubtnut.com/l/_4V6h7vWfllZL


Answer: A

Watch Video Solution

5. Two blocks  and  are allowed to move

without friction Block  is on block  and 

 slides on smooth �xed incline as shown

The angle of inclination of inclined plane is  

 .  

m1 m2

m1 m2

m2

θ

https://dl.doubtnut.com/l/_4V6h7vWfllZL
https://dl.doubtnut.com/l/_cAkAmPI7zY6W


The acceleration of  with respect to ground

is .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m2

(m1 + m2)g sin2 θ

m2 + m1 sin2 θ

(m1 + m2)g sin2 θ

m2 + m1 sin2 θ

(m1 + m2)g sin2 θ

m2 − m1 sin2 θ

(m1 + m2)g sin2 θ

m2 − m1 sin2 θ

https://dl.doubtnut.com/l/_cAkAmPI7zY6W


6. Two blocks  and  are allowed to move

without friction Block  is on block  and 

 slides on smooth �xed incline as shown

The angle of inclination of inclined plane is  

 .  

Normal reaction on  is .

A. 

B. 

m1 m2

m1 m2

m2

θ

m1

m1g

(m1 + m2)g

https://dl.doubtnut.com/l/_bqKOuIITlgxD


C. 

D. 

Answer: C

Watch Video Solution

m1m2 cos2 θ

m2 + m1 sin2 θ

m1g[1 − (m1 + m2)sin2 θ]

m1 + m2 sin2 θ

https://dl.doubtnut.com/l/_bqKOuIITlgxD

