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EXAMPLE

1. If the magnitude of two vectors are 4 and 6 and

the magnitude of their scalar product is 124/2 what

is the angle between the vectors?

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_q7IBihVcB1zL

2 Find the angle between force
— n N ~
F = (5z' + 57 + 5k> unit and displacement
— ~ ~ A
d = (3z' + 47 — 3]4:) unit Also find the projection

_>
of F' ond .

° Watch Video Solution

3. Araindrop of mass 2g falling from a height of 1.00
km, hits the ground with a speed of 40.0ms .

(a) Find the work done by the grativational force.

(b) Find the work done by the opposing resistive

force (g = 10ms_2)


https://dl.doubtnut.com/l/_q7IBihVcB1zL
https://dl.doubtnut.com/l/_eNFRPRGsjJhl
https://dl.doubtnut.com/l/_s0fWGtRWi8BP

° Watch Video Solution

4. A gas filled in a cylinder fitted with movable
piston is allowed to expand. What is the nature of

the work done by the gas?

o Watch Video Solution

5. A body is pushed through 5 m across a surface
offering 75 N resistance How much work is done by

the (1) applied force (ii) resisting force ?

o Watch Video Solution



https://dl.doubtnut.com/l/_s0fWGtRWi8BP
https://dl.doubtnut.com/l/_Dl0xM92gVACP
https://dl.doubtnut.com/l/_KpoNk3FDAnhc

6.1n CID serial (on TV), Abhijeet fires a bullet of mass
100 g with a speed of 100ms ! on a soft plywood
of thickness 4 cm the bullet emerges with 10 % of

its initial KE. Find the emergent speed of the bullet.

° Watch Video Solution

7. A gardener pushes a lawn roller on a rough
surface. He applies a force of 150 N over a distance
of 5 m. After he gets tired and his applied force
reduces linerly with distance to 75 N. The total
distance moved is 10 m. Plot the force applied by the

gardencer and the frictional force, which is 75 N


https://dl.doubtnut.com/l/_wmbMJJ1vHg9J
https://dl.doubtnut.com/l/_RWodhrYakK92

versus displacement. Calculate the work done by t

he two forces over 10 m.

o Watch Video Solution

8. The position (x) of a particle of mass 1 kg moving
: : . 1,
along x-axis at time t is given by | x = Et meter.

Find the work done by force acting on it in time

interval from t=0 to t=3 s.

° Watch Video Solution



https://dl.doubtnut.com/l/_RWodhrYakK92
https://dl.doubtnut.com/l/_YAdDe0WSfg2X

9. A particle of mass m is released in a smooth
hemispherical bowl from shown position A. Find
work done by gravity as it reaches the lowest point

B.

° Watch Video Solution

10. A body is subjected to a constant force given by
— ~ ,\ A

F(N)= —1+25+3k

What is the work done by this force in moving the
body through a distance of 4 m along the z=axis and

then 3 m along the y-axis?

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_M9StYFjc8U2b
https://dl.doubtnut.com/l/_DlmDzmxtjbGP

11. The distance x moved by a body of mass 0.5 kg
under the action of a force varies with time t as
z(m) =3t + 4t +5

Here, t is expressed in second. What is the work

done by the force in first 2 seconds?

° Watch Video Solution

Y - 9 7 : :
12.If force f = (3x 4% +y” 7 ) N is acting on a

body and body moves from (1m, 2m, 1m) to (2m, 3,

8m), then find the work done due to the force

& l


https://dl.doubtnut.com/l/_DlmDzmxtjbGP
https://dl.doubtnut.com/l/_XFTGRqX8kKDP
https://dl.doubtnut.com/l/_3UbU3N52jzFW

| ' Vvvatch video >olution J

13. Force acting on a particle varies with
displacement as shown in figure. Find the total work

done by the force.

F(N)
20
104------ ' .
o 8 -+ s(m)

o Watch Video Solution



https://dl.doubtnut.com/l/_3UbU3N52jzFW
https://dl.doubtnut.com/l/_xaGJg5Wq1JI1

14. Force versus displacemetn curve is shown in the
diagram. Find the wor done by the forfe at the end
of the displacements

(i) 10m (ii) 20 m (iii) 30m

HN)

p[0] S—

20 3? » s{(m)

o Watch Video Solution



https://dl.doubtnut.com/l/_fEIjF6a29p3J

15. A particle of mass 0.5 kg is subjected to a force

which varies with distance as shown in figure

N,

1. The work done by the force during the
displacement from x =0 to £ =4 and * = 4 to
x = 12are respectively

(1)20J,40J (2)40J,40J (3)20J,60J (4)40J,80J
2. The increaase in kinetic energy of the particle
during its displacement fromax = 0toz = 12mis

(1)20J (2)40J (3)80J (4)120J

3. If the speed of the particle at x = 0 is 4 m/s, its


https://dl.doubtnut.com/l/_niJF64VUiZsl

speed stz = 8miis

(1)8n /s (2)16m /s (3)32m /s (4)4m /s

° Watch Video Solution

16. A small blockofmass 'm' is released from rest at
the top of a rough inclined plane as shown The
coefficient of friction between the block and inclined

plane is "u’ Using work-energy theorem, find the


https://dl.doubtnut.com/l/_niJF64VUiZsl
https://dl.doubtnut.com/l/_Bp02DY1zmDJw

speed of block as it passes the lowest point.

° Watch Video Solution

17. Figure shows a block of mass 'm' resting on a
smooth horizontal surface. It is connected to a rigid

wall by a massless spring of stiffness 'k'. The spring


https://dl.doubtnut.com/l/_Bp02DY1zmDJw
https://dl.doubtnut.com/l/_1jSz1EcX794i

is in its natural length. A constant horizontal force F
starts acting on the block towards right. Find (i)
speed of the block as it moves throught a distance
X, (1) speed when the block is in equlibrium and (iii)

maximum extension produced in the speing.

AN
=

7

m

AN

///////////7//7///////k//f////7

° Watch Video Solution

18. Figure shows a block of mass 'm' resting on a

smooth horizontal surface. It is connected to a rigid


https://dl.doubtnut.com/l/_1jSz1EcX794i
https://dl.doubtnut.com/l/_9sJMeS9FrABO

wall by a massless spring of stiffness 'k'. The spring
is in its natural length. A constant horizontal force F
starts acting on the block towards right. Find (i)
speed of the block as it moves throught a distance
X, (ii) speed when the block is in equlibrium and (iii)

maximum extension produced in the speing.

A\ ANAANNANN
=

m-

N

///777//////7/////////77///////

O Watch Video Solution



https://dl.doubtnut.com/l/_9sJMeS9FrABO

19. A body of mass 'm is drhopped from a height 'h'".
The speed with which body hits the ground is
+/0.9gh Find the work done by air-resistance furing

its fall.

° Watch Video Solution

20. A body of mas 5 kg is placed at origin. A force

— A
starts acting on the body given by F = (2 + 3x)2
where x is the distance of body from origin in
meters. Find the speed acquired by the body as it

passes through x = 5m.

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_1B62v7TVIrE3
https://dl.doubtnut.com/l/_R5G7RBn9J1DD

21. The kinetic energy of a particle moving along a
circle of radius R depends on the distance covered S
as K = a. S%, where a is a constant. Find the force

acting on the particle as a function of S.

° Watch Video Solution

22. Shown that work done by a conservative force on
a particle moving between two points is path

independent.

° Watch Video Solution



https://dl.doubtnut.com/l/_R5G7RBn9J1DD
https://dl.doubtnut.com/l/_QP1HaGu1PLup
https://dl.doubtnut.com/l/_1IOppOvZdJQu

23. A bob of mass m is suspended by a light string
of length L. It is imparted a horizontal velocity v, at
the lowest point A such that it completes a circle in

the vertical plane.

B

)


https://dl.doubtnut.com/l/_hpjqVWTyK4dL

Match the Column | with Column II.

° Watch Video Solution

24. A small stone of mass 0.4 kg tied to a massless
inextensible string is made to loop the loop Radius
of the path is 4 m. Find its speed at the highest
point. How would this speed change if mass of the

stone is decoreased by 10 % ? (g = 10ms_2).

| ° Wiak~h \NtAda~n CAliikian |



https://dl.doubtnut.com/l/_hpjqVWTyK4dL
https://dl.doubtnut.com/l/_NpgGu5gLk97H

T e S e e N J

25. Auto manufactures study the collision of cars
with mounted spring of different spring constant.
Consider a car of mass 1500 kg moving with a speed
of 36kmh ! on a smooth road and colliding with a
horizontally mounted spring of spring constant
7.5 x 10° Nm 1. Find the maximum compression of

the spring .

o Watch Video Solution



https://dl.doubtnut.com/l/_NpgGu5gLk97H
https://dl.doubtnut.com/l/_qREaFbHEuXzn

26. Consider example 25, taking the coefficient of
friction pu to be 0.4 and calculate the maximum

compression of the spring (g = 10m3_2)

o View Text Solution

27. Examine table 3 and express (a) energy required
to break one bond in DNA in eV, (b) typical energy of
a proton in a nucleus in eV, (c ) energy released in

burining 1000 kg of coal in kilicalories

° Watch Video Solution



https://dl.doubtnut.com/l/_vE35H2YfCgEg
https://dl.doubtnut.com/l/_ZuczJcNeM5XQ
https://dl.doubtnut.com/l/_rCoKAjGPjjXf

28. An engine pumps 400 kg of water through
height of 10 m in 40 s. Find the power of the engine

if its efficiency is 80% (Take ,g =10 ms~2).

o Watch Video Solution

29. A particle is moving along x-axis under the action
of force, F which varies with its position as

F x

. Find the variation of power due to this
x

fore with x.

o Watch Video Solution



https://dl.doubtnut.com/l/_rCoKAjGPjjXf
https://dl.doubtnut.com/l/_plnx1GGHe2I6

30. An elevator that can carry a maximum load of
1500 kg (elvator+ passengers) is moving up with a

constant speed of 2 ms™!.

The frictional force
opposing the motion is 3000 N. Find the minmum

power delvered by the motor to the elevator in

watts as well as in horse power (g = 1Oms_2)

o Watch Video Solution

31. In a nuclear reactor, a neutron of high speed
( ~ 10'ms ') must be slowed down to 10°ms "

so that it can have a high probality of interacting

with isotipe _ 92U%° and causing it to fission.


https://dl.doubtnut.com/l/_MR7eTN0TtTi7
https://dl.doubtnut.com/l/_nyRMdSX5xJcI

Show that a neutron can lose most of its K.E. in an
elastic collision with a light nuclei like deuterium or
carbon which has a mass of only a fewe times the
neutron mass. The material making up the light
nuclei usually heavy water (D;0) or graphite is

called modertaor.

o Watch Video Solution

32. Consider objects of masses m; and ms moving
initially along the same straight line with velocities
u; and uy respectively. Considering a perfectly
elastic collision (with u; > wuy) derive expressions

for their velocities after collision.


https://dl.doubtnut.com/l/_nyRMdSX5xJcI
https://dl.doubtnut.com/l/_SUsnBGx35q4r

o Watch Video Solution

33. Two particles A and B have the same mass m. A is
moving along X-axis with a speed of 5ms ! and B is
at rest. After undergoing a perfectly elastic collision
with B, particle A gets scattered through an angle of
60°. What is the direction of B, and the speeds of A

and B, after the collision ?

° Watch Video Solution

34. Two particles of mass 1 kg and 2 kg are moving

with speed 2 m/s and 5 m/s as shown in the figure,


https://dl.doubtnut.com/l/_SUsnBGx35q4r
https://dl.doubtnut.com/l/_OODBFVv8GdhB
https://dl.doubtnut.com/l/_UaZO0Z6GMcrE

they collides perfectly inelastically. And second
particle come to rest after collision. Find
(a) Their final velocity

(b) Loss in kinetic energy

4
i
J 7 m/ls 5m/s
- . < - > X
() 1 kg 1 kg

° Watch Video Solution

35. A moving particle of mass m makes a head-on
perfectly inelastic collision with a particle of mas 2m
which is initially at rest. Find the fractional loss in

energy of the colliding partic le after collision.


https://dl.doubtnut.com/l/_UaZO0Z6GMcrE
https://dl.doubtnut.com/l/_d3HNaXYwopJZ

o Watch Video Solution

36. A small ball is dropped from rest from height 10
m on a horizontal floor. If coefficient of restitution
between ground and body is 0.5 then find the

maximum height it can rise after collision.

° Watch Video Solution

37. A body of mass 500 g is suspended from the
ceilling by a massless, inextensible and flexible
string. A bullet of mass 10 g moving with velocity

300 m/s strikes the body herizontally and comes out


https://dl.doubtnut.com/l/_d3HNaXYwopJZ
https://dl.doubtnut.com/l/_b2dkfGPwa5Hx
https://dl.doubtnut.com/l/_Y3pJJ9tE1TJN

horizontally with 200 m/s. Find the height to which

the body will rise.

o Watch Video Solution

38. A particle of mass m is projected towards a wall
such that the angle of incidence is 8 and the speed
just before collision is u. Assuming that the wall is
smooth and the collision is elastic, show that the

ball rebounds at same angle.

o Watch Video Solution



https://dl.doubtnut.com/l/_Y3pJJ9tE1TJN
https://dl.doubtnut.com/l/_9RoQlzHeonqI

39. Two objects slide over a frictionless horizontal
surface The first object, mass m; =5 kg, is
propelled with a speed u = 4.5m /s towards the
second object, mass my = 2.5 kg while is intially at
rest. After the collision, both objects have velocities
which are directed at # = 30° on either side of the
original line of motion of the first object. What are
the final speed of the two object? Is the collision

elastic or inelastic?

° Watch Video Solution



https://dl.doubtnut.com/l/_sIH8oc6j2tHU

40. If a sphere of mass m moving with velocity u
collides with another identical sphere at rest on a
frictionless surface, then which of the following is

correct ?

° Watch Video Solution

41. B and C are two identicalsphereskeptincontact
with eachother on a horizontalfrictionaless
floor.Another identicalspherea A moving with
velocity u along the common tangent to B and C

strikes B and C simultaneously.


https://dl.doubtnut.com/l/_1UAhMW0juRqL
https://dl.doubtnut.com/l/_OJantvnHVxgO

B

A .
(2<%

Find their velocties after collision if

(a) Collision is elastic

(b) Collision is inelastic with coefficient of

restitution e.

° Watch Video Solution

42. A force F is acted on a body as shown in the

figure. Find the impulse of the force in first four


https://dl.doubtnut.com/l/_OJantvnHVxgO
https://dl.doubtnut.com/l/_XYL6gG6BfU5m

seconds.

° Watch Video Solution

43. Two particles of a mass 2m and m are tied with
an inextensible string the particle of mass m is
given a speed V as shown in the figure. Find the

speed with which the particle of mass 2m starts


https://dl.doubtnut.com/l/_XYL6gG6BfU5m
https://dl.doubtnut.com/l/_IKsdwQKXxFAb

moving.

2m m

° Watch Video Solution

44, Two paricles A and B of equal masses m are t ied

with an inextensible string of length 2I. The initial


https://dl.doubtnut.com/l/_IKsdwQKXxFAb
https://dl.doubtnut.com/l/_s7zbtCOJqu38

distance between A and B is |. Particle A is given
speed v as shown. Find the speed of particie Aand B

just after the string becomes taut.

B m
N_e

A m

° Watch Video Solution



https://dl.doubtnut.com/l/_s7zbtCOJqu38

45. A small object of mass 'm' is moved over a rough,
curved surface as shown. The force which moves it
along the dotted path shown is always tangential to
the curved path. If the object moves with negligible
speed, find the work done by the force F in moving it
from A to B. The coefficient of friction between the

object and the curved surface is pu.

o Watch Video Solution



https://dl.doubtnut.com/l/_731r5XDuIKe4

46. A particle moves in x-y plane under action of a
path dependent force F' = y% + :1:3 The work done
by the force as it moves in xy plane can be
) ) = —

evaluated by solving the integral |F'.d r,where
% ] ~ oy e .

dr = dz1 + dyj. The position coordinates x and y
will vary according to some constraint determined
by teh path followed by the particle. For example, if
particle moves along a straight line from one
position to other, then an possible rarticle. For
example, if particle moves along a straight line from
one position to other, then a possible relation is

y=mx +c. NOw. try to solve the following

questions.


https://dl.doubtnut.com/l/_KzL4T4lrd0wa

1. The particel moves along a straight line from
origin to (a ,a) . The work done by the force on the

particle is

(L)a®  (2)2s (3)% (4)Zero

2. The particle moves from (0, 0) to (a,0) and then
from, (a,0) to (a, a), in straight line paths. The
work done by the force on the particle is
(1)a” (2)2a (3) = (4) Zero
3. The differential work by the given force over an

elementary displacement is given as

— —
dW = F .dr = ydx + xdy

This can be expressed as dW = d(zy). From this, it
can be inferred that the work done by the force

(1) Depends only on initial and final values of x and y


https://dl.doubtnut.com/l/_KzL4T4lrd0wa

(2) Depends on initial and final values and on the
path followed

(3) Is zero for any values of x and y

(4) Is zero when object returns to original position

after following any path

° Watch Video Solution

47. The figure shows two blocks of mass
m, and my placed one above the other. These is no
friction between the lower block and ground. The
lower block is being pushed by a constant
horizontal force F. There is sufficient friction

between the blocks so that they do not slip over


https://dl.doubtnut.com/l/_KzL4T4lrd0wa
https://dl.doubtnut.com/l/_FlxptPy6xfMl

each other. Draw the free body diagram of the
upper block in the frame of groung and in the frame
of lower block. Find the work done by various forces
on the upper block in the two frames as the

arrangement moves through 'S'

Rougn

///,/////7///7///////%//7/////7/7//// g
Smooth

° Watch Video Solution



https://dl.doubtnut.com/l/_FlxptPy6xfMl

)/— Uniform chain of length L

Smbo’th § T

Lo

48. L

Consider a uniform chain of mass m and length L,
the chain is released when hanging length is L.
Find the speed with which the chain leaves the

table.

o Watch Video Solution

49, Figure shows two discs of same mass m. They
are rigidy attached to a spring of stiffness k. The

system is in equlibrium. From this equilibrium


https://dl.doubtnut.com/l/_k2XadqAO4cR0
https://dl.doubtnut.com/l/_U1alw9Wkswuq

position, the upper disc is pressed down slowly by a
distance x and released. Find the minimum value of

X, if the lower disc is just lifted off the ground.

m»]_

b —

° Watch Video Solution

50. A particle is suspended vertically from a point O

by an inextensible massless string of length L. A


https://dl.doubtnut.com/l/_U1alw9Wkswuq
https://dl.doubtnut.com/l/_MqY8fGatIiAo

vertical line AB is at a distance L/8 from O as
shown in figure. A horizontal velocity u is imparted
to tha particle. At horizontal velocity u is imparted
to the particle. At some point, its motion ceases to
be circular and eventually the object passes through

line AB. At the instant of crossing AN, its velocity is


https://dl.doubtnut.com/l/_MqY8fGatIiAo

horizontal. Find out the value of u.

' A
i
lL/8 i
D
|
o
! i
A :
]
i
I
1
i
i
L i
!
i
i
!
i
y i
!
Y d)—* '
!
{
i
B

° Watch Video Solution

51. The graph shows the potential energy of a

system of two ions as a function of their interionic


https://dl.doubtnut.com/l/_MqY8fGatIiAo
https://dl.doubtnut.com/l/_HJLdVu9T7bxP

separtion.

Y L
T ‘
|
|l -~
04— <
i i
T
~20 +—
04.-. 05 .06 _ 07

The system of the two icns has a total mechanical
energy of —0.5 x 10~ 1"j. What is the range of
possible values for the distance between the two
lons? At what separation do the ions have minimum
kinetic energy? What is the maximum possible
kinetic energy of the ions? what energy is required

to breake apart this ionic molecule?

° View Text Solution



https://dl.doubtnut.com/l/_HJLdVu9T7bxP

52.If the magnitude of two vectors are 4 and 6 and
the magnitude of their scalar product is 12+/2 what

is the angle between the vectors?

o Watch Video Solution

53. Find the angle between force
— . . .
F = (5@' + 57 + 5k) unit and displacement
— n ~ A
d = (32’ +47 — Sk) unit Also find the projection

.
of F ond .

° Watch Video Solution



https://dl.doubtnut.com/l/_HJLdVu9T7bxP
https://dl.doubtnut.com/l/_2qluMr7ceGgg
https://dl.doubtnut.com/l/_tVoLqXUnewep
https://dl.doubtnut.com/l/_6bjfIRc5lnuB

54. A gas filled in a cylinder fitted with a movable
piston is compressed. What is the nature of work

done by the applied force?

° Watch Video Solution

55. A body is pushed through 5 m across a surface
offering 75 N resistance How much work is done by

the (1) applied force (ii) resisting force ?

o Watch Video Solution



https://dl.doubtnut.com/l/_6bjfIRc5lnuB
https://dl.doubtnut.com/l/_VUXFqBuazLCz

56. In CID serial (on TV), Abhijeet fires a bullet of
mass 100 g with a speed of 100ms ' on a soft
plywood of thickness 4 cm the bullet emerges with
10 % of its initial KE. Find the emergent speed of

the bullet.

° Watch Video Solution

57. A gardener pushes a lawn roller on a rough
surface. He applies a force of 150 N over a distance
of 5 m. After he gets tired and his applied force
reduces linerly with distance to 75 N. The total

distance moved is 10 m. Plot the force applied by the


https://dl.doubtnut.com/l/_3nUws8kftDp2
https://dl.doubtnut.com/l/_zirtUofv4SWF

gardencer and the frictional force, which is 75 N
versus displacement. Calculate the work done by t

he two forces over 10 m.

o Watch Video Solution

58. A raindrop of mass 2g falling from a height of
1.00 km, hits the ground with a speed of 40.0ms ..

(a) Find the work done by the gravitational force.

(b) Find the work done by t he opposing resistive

force (g = 1Oms_2)

o Watch Video Solution



https://dl.doubtnut.com/l/_zirtUofv4SWF
https://dl.doubtnut.com/l/_lgudFQGxYANo
https://dl.doubtnut.com/l/_X8aVa8T0mLaA

59.The position (x) of a particle of mass 1 kg moving
: : L L,
along x-axis at time t is given by | z = Et metre.

Find the work done by force acting on it in time

interval from t=0 to t=3 s.

o Watch Video Solution

60. Show that work done by a conservative force on
a particle moving between two points is path

independent.

o Watch Video Solution



https://dl.doubtnut.com/l/_X8aVa8T0mLaA
https://dl.doubtnut.com/l/_OjQIjzkay28r

61. A block of mass 8 kg is released from the top of
an inclined smooth surface as shown in figure. If
spring constant of spring is 200 Nm”(-1) and block
comes to rest after compressing spring by 1 m then

find the distance travelled by block before it comes

to rest

° Watch Video Solution



https://dl.doubtnut.com/l/_nT25THngXDgI

62. A simple pendilum with bob of mass m and
length | is held in position at an angle 6 with t he
verticle. Find its speed when it passes the lowest

position.

° Watch Video Solution

63. A bob of mass m is suspended by a light string
of length L. It is imparted a horizontal velocity v, at
the lowest point A such that it completes a circle in

the vertical plane.


https://dl.doubtnut.com/l/_w00G7DYbLssS
https://dl.doubtnut.com/l/_QsOMPEiDgN8o

Match the Column | with Column IlI.

| ° Watch Video Solution


https://dl.doubtnut.com/l/_QsOMPEiDgN8o

64. A small stone of mass 0.4 kg tied to a massless
inextensible string is made to loop the loop Radius
of the path is 4 m. Find its speed at the highest
point. How would this speed change if mass of the

stone is decoreased by 10 % 7 (g = 1Oms_2).

° Watch Video Solution

65. Auto manufactures study the collisions of
moving cars with mounted springs of different

spring constants. Consider a car of mass 1500 kg


https://dl.doubtnut.com/l/_QsOMPEiDgN8o
https://dl.doubtnut.com/l/_ZI19eZPryRec
https://dl.doubtnut.com/l/_q72NfekhPj7g

moving with a speed of 36 km/h on a smooth road
and colliding with a horizontally mounted spring of
spring constant 7.5 x 10 Nm ~! Find the maximum

compression of hte spring.

° Watch Video Solution

66. Consider Example 8, taking the coefficient of
friction, u, to be 0.5 and calculate the maximm

compression of the spring.

o Watch Video Solution



https://dl.doubtnut.com/l/_q72NfekhPj7g
https://dl.doubtnut.com/l/_UiZUuYzvETog

67. The amount of energy released in burning 1 kg of

coal is

o Watch Video Solution

68. A particle slides on frictionless x - y plane. It is
acted on by a conservative force described by the
potential - energy function U(z, y) = %k(mz + yz)
. Derive an expression for the force acting on the

particle.

o Watch Video Solution



https://dl.doubtnut.com/l/_HHNgExsN8TrG
https://dl.doubtnut.com/l/_nL30cgNCsoHG
https://dl.doubtnut.com/l/_ti8gAiRefyTv

69. An engine pumps 400 kg of water through
height of 10 m in 40 s. Find the power of the engine

if its efficiency is 80% (Take ,g =10 ms~2).

o Watch Video Solution

70. A particle is moving along x-axis under the
action of a force F, which varies with its position

1
(z)asF o« ——. Find the variation of power due to
T

this force with x.

° Watch Video Solution



https://dl.doubtnut.com/l/_ti8gAiRefyTv
https://dl.doubtnut.com/l/_x9SD0QBa4nyL

71. An elevator that can carry a maximum load of
1500 kg (elvator+ passengers) is moving up with a

constant speed of 2 ms ™!

The frictional force
opposing the motion is 3000 N. Find the minmum

power delvered by the motor to the elevator in

watts as well as in horse power (g = 1Oms_2)

o Watch Video Solution

72. In a nuclear reactor, a neutro of high speed
( — 1O7ms_1) has to be slowed down to 10°ms !

so that it can have a high probability of interacting

with the isotope 3§5U and cause it to fission. Show


https://dl.doubtnut.com/l/_KqnzslWHp8Ta
https://dl.doubtnut.com/l/_KLTaPlxASVGy

that fractional KE lost is about 10% when a
neutron has an elastic collision with a high nuclei of
deuterim. (The material making up the light nudli,
usually heavy water (D50) or graphite, is called

nuclei moderatior).

o Watch Video Solution

73. Consider objects of masses m; and my moving
initially along the same straight line with velocities
u; and us respectively. Considering a perfectly
elastic collision (with u; > wy) derive expressions

for their velocities after collision.

[ o WMiabkl. \ Nt daa Al bkl ]



https://dl.doubtnut.com/l/_KLTaPlxASVGy
https://dl.doubtnut.com/l/_1SrpiBT0UAwE
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74.Two particles A and B have the same mass m. A is
moving along X-axis with a speed of 5ms ! and B is
at rest. After undergoing a perfectly elastic collision
with B, particle A gets scattered through an angle of
60°. What is the direction of B, and the speeds of A

and B, after the collision ?

° Watch Video Solution

75. An object of mass m moving with speed u

collides one dimentionally with another identical


https://dl.doubtnut.com/l/_1SrpiBT0UAwE
https://dl.doubtnut.com/l/_SYASio5yjDkp
https://dl.doubtnut.com/l/_Ssji9GjuC0Hu

object at rest. Find their velocities after collision, if

coefficient of restitution of collision is e.

o Watch Video Solution

76. A body of mass 'm' falls from height 'h' on the
ground. If 'e' be the coefficient of restitution
between the body and the ground, find (i) the

b collision

velocity with which it rises after the n'
with the ground (ii) The height upto which it rises

after the n® collision.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ssji9GjuC0Hu
https://dl.doubtnut.com/l/_xPPSrSC62bit
https://dl.doubtnut.com/l/_lKBOazAaEHbU

77. A particle of mass m moving with speed v in
position x - direction collides perfectly inelastically
with another identical particle moving with same
speed in positive y - direction . Find final velocity of

the combination.

° Watch Video Solution

78. A particle of mass m moving with speed u
collides perfectly inelastically with another particle
of mass 2m at rest. Find loss of kinetic energy of

system in the collision.

o Watch Video Solution



https://dl.doubtnut.com/l/_lKBOazAaEHbU
https://dl.doubtnut.com/l/_1953gDWXCFNR

IILUSTRATION

1. A particle moves on a circular path of radius R

under the action of two constant forces
F, and F5. Fy act along positive x axis and F acts
along positive y-axis. Find the work done by

F, and F, in moving the particle from position A


https://dl.doubtnut.com/l/_1953gDWXCFNR
https://dl.doubtnut.com/l/_6sppnihUzMV2

to position B as shown in figure.

r
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o Watch Video Solution

2. A golf player hits a golf ball of mass 100 g and
imparts it a speed of 50 m/s. If golf stick remains in

contact with the ball for 0.01 s, then the average

force exerted by the golf stick on the ball.


https://dl.doubtnut.com/l/_6sppnihUzMV2
https://dl.doubtnut.com/l/_gbM1uCSu3qCI

° Watch Video Solution

TRY YOURSELF

1. If the magnitudes of two vectors are 3 and 4 and
magnitude of their scalar product is 6 what is the

angle between the vectors ?

° Watch Video Solution

2. If the magnitudes of two vectors are 2 and 3 and
magnitude of their scalar product is 2,/3 what is

the angle between the vectors ?


https://dl.doubtnut.com/l/_gbM1uCSu3qCI
https://dl.doubtnut.com/l/_QRNSaPgL3jQD
https://dl.doubtnut.com/l/_vz6CXtdHl3es

° Watch Video Solution

3. Find the angle between the force
— . .
F (5i + 47 — 3k)units and displacement
%
d

= (3% + 45 + 5]::) unit. Also find the projection
_>

Watch Video Solution

O

— o N
4. Find the angle between the F' = (42’ +3j)
— . .
units and displacement d = (4j — 3k> unit. Also
- =

find the projection of F' on d

| o WMiabk .\t daa Al ikl |


https://dl.doubtnut.com/l/_vz6CXtdHl3es
https://dl.doubtnut.com/l/_EhOrkooosDsQ
https://dl.doubtnut.com/l/_dIKMkKaHaFCa
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5. A bullet of mass 10 g moving with a velocity
300ms ! strikes a wooden block and comes out
from ot her side with a velocity of 200ms ~*. Find

the work done by t he resistive force on the bullet.

° Watch Video Solution

6. A ball of mass 1 kg is projected with 10ms *

froom the top of a toer of height 20 m. What is its
speed when it is at vertical distance of 10 m below

point of projection? (g = 10ms_2)

& 320 |


https://dl.doubtnut.com/l/_dIKMkKaHaFCa
https://dl.doubtnut.com/l/_rrD3JfubL8LJ
https://dl.doubtnut.com/l/_Ku5ynfwsLo1r

| W Watch Video Solution

7. A body P is on a body Q and moving with it.
Comment on the nature of work done by frinction

on body P and on body Q at their contact surface

° Watch Video Solution

8. A gas filled in a cylinder fitted with a movable
piston is compressed. What is the nature of work

done by the applied force?

o Watch Video Solution



https://dl.doubtnut.com/l/_Ku5ynfwsLo1r
https://dl.doubtnut.com/l/_OZaFs9AQ4gVp
https://dl.doubtnut.com/l/_VvgZRYk37vgA
https://dl.doubtnut.com/l/_xCZiDdElru24

9. A car comes to a sliding stop in 5 m. During this
process, the force on the car due to road is 100 N
and is directed opposite to the motion.

(a) How much work done the road do on the car?

(b) How much work done the car do on the road?

o Watch Video Solution

10. A 100 kg block is kept in the back of a truck
moving with an acceleration of 2ms 2 There is no
relative motion. What is the work done by frictional
force on the block as truck is displaced by 2 m wurt.

Ground



https://dl.doubtnut.com/l/_xCZiDdElru24
https://dl.doubtnut.com/l/_FZPUnDTX5tUN

‘ o Watch Video Solution

11. A bullet of mass 200 g hits a block of thickness 6

1

cm with a speed of 100ms ™ ~. It emerges with 10 %

of its initial KE. Find its emergent speed

° Watch Video Solution

12. A body of mass 100 g moving on a test track has
final KE of 50 ] after traveling a distance of 10 cm.
Assuming 90 % loss of energy due to friction, find

the intial speed of the body

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_FZPUnDTX5tUN
https://dl.doubtnut.com/l/_ODpfld6dTyxI
https://dl.doubtnut.com/l/_PSxwlRr9aFDT

13. A force F = (5 + 2z) acts on a particle in x
direction where F is in newtown and x is meter. Find
the work done by this force during displacement

fromxz =0toxz = 1Im.

° Watch Video Solution

14. A particle moves along x-axis from = =0 to
x = 2 m under the influence of a force F (in N)
given by F = 3z® + 2z — 5. Calculate the work

done

.y


https://dl.doubtnut.com/l/_PSxwlRr9aFDT
https://dl.doubtnut.com/l/_QzE4Fnkd5vET
https://dl.doubtnut.com/l/_W25XszUfWPhN
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15. A body of mass 2 kg moving on a horiontal

1 enters a rough

surface with speed v; = Ims™
patch ranging from z = 0.5m to z = 1.5m. If the

body comes to rest after passing the patch, then

find the retarding force on the body.

o Watch Video Solution

16. The velocity (v) of a pariticle of mass m moving

along x-axls is given by v = by/z, where b is a


https://dl.doubtnut.com/l/_W25XszUfWPhN
https://dl.doubtnut.com/l/_3YSOldUTtm1T
https://dl.doubtnut.com/l/_KYE1WTD2EsgE

constant. Find work done by the force acting on the

particle during its motion fromz = 0to x = 4m.

o Watch Video Solution

17. A simple pendilum with bob of mass m and
length | is held in position at an angle 8 with t he
verticle. Find its speed when it passes the lowest

position.

° Watch Video Solution



https://dl.doubtnut.com/l/_KYE1WTD2EsgE
https://dl.doubtnut.com/l/_6ApdsUxklK2g

18. A block of mass 4 kg is released from the top of
an inclined smooth surface as shown in figure If
spring constant of spring is 100N /m and block
comes to rest after compressing spring by 1 m, find
the distance travelled by the block before it comes t

o rest.

ST T 7777

° Watch Video Solution



https://dl.doubtnut.com/l/_bTD5rj5Yc88c

19. A small stone of mass 100 g in rotated | a
verticlal circle of radius 40 cm. What is the minimum
speed needed at the lowest point for looping the
loop? Also find the tension in the string at this

point (g = 10ms_2).

° Watch Video Solution

20. A massless, inextensible string of length 1 m has
a breaking strength of 1 kg wt. A stone of mass 0.2
kg tied to one end of the string is made to move in
a vertical circle. Can the stone describe the vertical

circle? (g = 1Oms_2)


https://dl.doubtnut.com/l/_1mvBo90pMNkV
https://dl.doubtnut.com/l/_y3FsDUnK1pl3

o Watch Video Solution

21. A particle of mass 100 g, is made to describe a
vertical circle of radius 1 m. Its instantaneous speed
is 1ms ! when the string makes an sngle of 30°
with the vertical Find the tension in the string at

this position. Can the particle complete its circular

path? (g = 10ms_2)

O Watch Video Solution

22. A particle of mass m is released from point A as

shown in the gigure. Would it loop the loop if H=4r?


https://dl.doubtnut.com/l/_y3FsDUnK1pl3
https://dl.doubtnut.com/l/_XqAuUYEtT9H6
https://dl.doubtnut.com/l/_nLKg8e1802qE

What is the force on the circular track when it is at

point (a) B, (b) C?

P‘{J!' e

o Watch Video Solution

23. A block of mass 0.1 kg attached to a spring of

spring constant 400 N/m is putted rightward from


https://dl.doubtnut.com/l/_nLKg8e1802qE
https://dl.doubtnut.com/l/_4PvwURXhA1yY

g =0 to £y = 15 mm. Find the work done by

spring force.

o Watch Video Solution

24.In the above question, find the work done by the
spring force as the block is moved leftward from
x1 =15mm to =z, = — 10mm.Take spring

constant as 400 N/m.

o Watch Video Solution



https://dl.doubtnut.com/l/_4PvwURXhA1yY
https://dl.doubtnut.com/l/_9lDFYvRl0tjZ

25. Two blocks of masses m; = 1kg and my = 2kg
are connected by a non-deformend light spring.
They are lying on a rough horizontal surface. The
coefficient of friction between the blocks and the
surface is 0.4. What minimum constant force F has
to be applied in horizontal direction to the block of

mass m; in order to shift the other block?

(g = 10m/s?)

C 1 F
| m}:mmn\i |
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° Watch Video Solution



https://dl.doubtnut.com/l/_0Vm73lIfKoyO

26. Two block of masses m; and my connected by a
light spring rest on a horizontal plane. The
coefficient of friction between the block and the
surface is equal to p. What minimum constant force
has to be applied in the horizontal direction to the

block of mass my in order to shift the other block?

° Watch Video Solution

27. Express the daily intake of a human adult in kiloc

alorie

o Watch Video Solution



https://dl.doubtnut.com/l/_hvm8IHKpertN
https://dl.doubtnut.com/l/_cpewAVKpWfEA

28. Express the enenrgy of big bang in eV

° Watch Video Solution

29. An engine pumps 800 kg of water through
height of 10 m in 80 s. Find the power of the engine

if its efficiency is 75 %

° Watch Video Solution

30.The averge work done by a human heart while it

beats once is 0.5). Calculate the power used by heart


https://dl.doubtnut.com/l/_8EjRoQohZGjS
https://dl.doubtnut.com/l/_2uGdtIJzmfPX
https://dl.doubtnut.com/l/_Yw7ZhPcEvCgS

if it beats 75 times in a minute.

° Watch Video Solution

31. A particle is moving along x-axis under the action
of force, F which varies with its position as

F x

. Find the variation of power due to this
x

fore with x.

° Watch Video Solution

32. The position (x) of body moving along x-axis at

time (t) is given by x = 3f2 where x is in matre and


https://dl.doubtnut.com/l/_Yw7ZhPcEvCgS
https://dl.doubtnut.com/l/_T3A4eX0UTwWR
https://dl.doubtnut.com/l/_30gY6m0KATNO

t is in second. If mass of body is 2 kg, then find the
instantaneous power delivered to body by force

actingonitatt =4s.

o Watch Video Solution

33. A 10 metric ton truck drives up a hilly road of
gradient 1 in 50 at a speed of 36kmh ! if the co-
efficient of kinetic friction between the road and
tyres is 0.2, calculate the power delivered by the

engine (g = 1Oms_2)

° Watch Video Solution



https://dl.doubtnut.com/l/_30gY6m0KATNO
https://dl.doubtnut.com/l/_IHLuAfuzf6OO
https://dl.doubtnut.com/l/_318a8sb58dmY

34. For Q. 33, calculate how fast will the same truck

move down the hill with same power.

o View Text Solution

35. Provided a racing car does not lose traction, the
time taken by it to race from rest through a
distance depends mainly on engine's power P. Derive
the time t in terms of S and P, assuming that power

Is constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_318a8sb58dmY
https://dl.doubtnut.com/l/_J6M04jfOTWTq

36. consider an elastic collision between a neutron
and a light particle like carbon and calculate

fractional KE lost.

o Watch Video Solution

37. Consider an elastic head on collision between a
neutron and a light nuclei like Beryllium and

calculate neutron's energy transferred to Beryllium?

° Watch Video Solution



https://dl.doubtnut.com/l/_obKNK7jsad0f
https://dl.doubtnut.com/l/_sBQ6Cry9Zjmu

38. Considering equal mases, get the expressions for

the velocities of bodies after the collision.

o Watch Video Solution

39. For example 32 consider target body B initially at
rest, get the expressin for velocities of bodies after
the collision

(a)m; = ma(b)ms > > my(c)ms < < my

o Watch Video Solution



https://dl.doubtnut.com/l/_lLyBUCccecVv
https://dl.doubtnut.com/l/_9nKjhXnuAIDS

40. Two particles, A and B of masses m and 3m, are
moving along X and Y axes respectively, with the
same speed v. They collide at the origin, and
coalesce into one body, after the c ollision. What is

the velocity of this coalesced mass ?

o Watch Video Solution

41. Q.39, find the loss of energy during the inelatic

collision.

o Watch Video Solution



https://dl.doubtnut.com/l/_rJi0YccgjXbE
https://dl.doubtnut.com/l/_2kUgt6pw1SNa
https://dl.doubtnut.com/l/_nDZWCrgrX7vi

42.When a person jumps from a tree to the ground
what happens to the momentum of the person

upon striking the ground ?

° Watch Video Solution

43. It is possible for a body to receive a larger

impulse from a small force than from a large force.

o Watch Video Solution

44, At a hydroelectric power plant, water is directed

at high speed against turbine blades on an axle that


https://dl.doubtnut.com/l/_nDZWCrgrX7vi
https://dl.doubtnut.com/l/_nsP35HCDGzEg
https://dl.doubtnut.com/l/_oIvRXUuXTF5j

turns an electric generatior. For maximum power
generation, should the turbine blades be desigened
so that the water is brought to a dead stop, or so

that the water rebounds?

° Watch Video Solution

45, If the magnitudes of two vectors are 3 and 4 and
magnitude of their scalar product is 6 what is the

angle between the vectors ?

° Watch Video Solution



https://dl.doubtnut.com/l/_oIvRXUuXTF5j
https://dl.doubtnut.com/l/_2MfhJW21X2sR

46. If the magnitudes of two vectors are 2 and 3 and
magnitude of their scalar product is 2,/3 what is

the angle between the vectors ?

o Watch Video Solution

47. Find the angle between the force
— . .

F (5i + 47 — 3k)units and displacement
%

d

= (33 + 43' + 5]::) unit. Also find the projection
%

Watch Video Solution

v



https://dl.doubtnut.com/l/_XIBkzKGJ23OB
https://dl.doubtnut.com/l/_NId17r4JYbQC
https://dl.doubtnut.com/l/_ugLuk6e2DfzZ

48. Find the angle between force
— n N A
F = (52’ + 57 + Sk) unit and displacement
— ~ N A
d = (32’ +45 — 3k) unit Also find the projection

— =
of F' ond .

° Watch Video Solution

49. A body P is on a body Q and moving with it.
Comment on the nature of work done by frinction

on body P and on body Q at their contact surface

° Watch Video Solution



https://dl.doubtnut.com/l/_ugLuk6e2DfzZ
https://dl.doubtnut.com/l/_OdWAku8aPf8b

50. A gas filled in a cylinder fitted with a movable
piston is compressed. What is the nature of work

done by the applied force?

o Watch Video Solution

51. A car comes to a sliding stop in 5 m. During this
process, the force on the car due to road is 100 N
and is directed opposite to the motion.

(a) How much work done the road do on the car?

(b) How much work done the car do on the road?

o Watch Video Solution



https://dl.doubtnut.com/l/_fupSVNiuG6rB
https://dl.doubtnut.com/l/_guQdrM885FzR

52. A 100 kg block is kept in the back of a truck
moving with an acceleration of 2ms 2 There is no
relative motion. What is the work done by frictional
force on the block as truck is displaced by 2 m wurt.

Ground

° Watch Video Solution

53. A bullet of mass 200 g hits a block of thickness 6

1

cm with a speed of 100ms ™ . It emerges with 10 %

of its initial KE. Find its emergent speed

° Watch Video Solution



https://dl.doubtnut.com/l/_M91AMHRAz8FQ
https://dl.doubtnut.com/l/_ZMsnlFSHzO6o

54. A body of mass 100 g moving on a test track has
final KE of 50 ] after traveling a distance of 10 cm.
Assuming 90 % loss of energy due to friction, find

the intial speed of the body

° Watch Video Solution

55. A force F' = (5 + 2z) acts on a particle in x
direction where F is in Newtown and x is in meter.
Find the work done by this force during

displacement fromz = Oto x = 1m.

° Watch Video Solution



https://dl.doubtnut.com/l/_oQXtkwkuvNEJ
https://dl.doubtnut.com/l/_9NSceWyPAbDR

56. A particle moves along x-axis from = = 0 to
£ = 2 m under the influence of a force F (in N)
given by F = 3z? + 22z — 5. Calculate the work

done

° Watch Video Solution

57. A block of mass m is released along a smooth
track shown in figure from its top point. Find the

word done by gravity during its downward motion


https://dl.doubtnut.com/l/_gJ14RTghUUUX
https://dl.doubtnut.com/l/_L7NUsKSIl50W

to the bottom of track.

o Sy
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° Watch Video Solution

58. If force F' = (23: + 3:132)N is applied on a
particle along x = axis, then find the work done by it

during motion of particle fromx=0tox=2m.

o Watch Video Solution



https://dl.doubtnut.com/l/_L7NUsKSIl50W
https://dl.doubtnut.com/l/_JmLGE6VfOgGI

59. A bullet of mass 10 g moving with a velocity
300ms ! strikes a wooden block and comes out
from ot her side with a velocity of 200ms~*. Find

the work done by t he resistive force on the bullet.

o Watch Video Solution

60. A ball of mass 1 kg is projected with 10ms *
from the top of a tower of height 20 m. What is its
speed when it is at vertical distance of 10 m below

point of projection? (g = 10ms_2)

o Watch Video Solution



https://dl.doubtnut.com/l/_JmLGE6VfOgGI
https://dl.doubtnut.com/l/_FwfS1kpCN0MU
https://dl.doubtnut.com/l/_9CahRBq9ry8w

61. A body of mass 2 kg moving on a horizontal

surface with a speed v; = Ims ~?

enters a rough
patch ranging from z = 0.5m to z = 1.5m. If the

body comes to rest after passing the patch, then

find the retarding force on the body.

° Watch Video Solution

62. The velocity (v) of a pariticle of mass m moving
along x-axls is given by v = by/z, where b is a
constant. Find work done by the force acting on the

particle during its motion from xz = 0 to x = 4m.


https://dl.doubtnut.com/l/_9CahRBq9ry8w
https://dl.doubtnut.com/l/_OnD63IGdBGZe
https://dl.doubtnut.com/l/_BAfbkIBUJfaK

o Watch Video Solution

63. A simple pendilum with bob of mass m and
length | is held in position at an angle 6 with t he
verticle. Find its speed when it passes the lowest

position.

o Watch Video Solution

64. A block of mass 4 kg is released from the top of
an inclined smooth surface as shown in figure If
spring constant of spring is 100N /m and block

comes to rest after compressing spring by 1 m, find


https://dl.doubtnut.com/l/_BAfbkIBUJfaK
https://dl.doubtnut.com/l/_zRNuIJrR79Wm
https://dl.doubtnut.com/l/_2MUa7Pvj4eMz

the distance travelled by the block before it comes t

o rest.

e Yate
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o Watch Video Solution

65. The potential energy of a particle of mass 1 kg

2
moving along x-axis given by U(z) = [% - x] J.If

total mechanical speed (in m/s):-

o View Text Solution



https://dl.doubtnut.com/l/_2MUa7Pvj4eMz
https://dl.doubtnut.com/l/_Ugpd4zCZOF6q

66. A simple pendulum of length [ has maximum
angular displacement 6 . Then maximum kinetic

energy of a bob of mass m is

° Watch Video Solution

67. A small stone of mass 100 g in rotated | a
verticlal circle of radius 40 cm. What is the minimum
speed needed at the lowest point for looping the
loop? Also find the tension in the string at this

point (g = 1Oms_2).

° Watch Video Solution



https://dl.doubtnut.com/l/_Ugpd4zCZOF6q
https://dl.doubtnut.com/l/_CcS4OYj6nXzD
https://dl.doubtnut.com/l/_71pYUKoiSZ6k

68. A massless, inextensible string of length 1 m has
a breaking strength of 1 kg wt. A stone of mass 0.2
kg tied to one end of the string is made to move in
a vertical circle. Can the stone describe the vertical

circle? (g = 1Oms_2)

° Watch Video Solution

69. A particle of mass 100 g, is made to describe a
vertical circle of radius 1 m. Its instantaneous speed
is 1ms ! when the string makes an sngle of 30°

with the vertical Find the tension in the string at


https://dl.doubtnut.com/l/_71pYUKoiSZ6k
https://dl.doubtnut.com/l/_ZI4taNkA0yAh
https://dl.doubtnut.com/l/_O02drvnlWPXo

this position. Can the particle complete its circular

path? (g = 10ms_2)

° Watch Video Solution

70. A particle of mass m is released from point A as
shown in the gigure. Would it loop the loop if H=4r?

What is the force on the circular track when it is at


https://dl.doubtnut.com/l/_O02drvnlWPXo
https://dl.doubtnut.com/l/_UqVsCuBF8wlq

° Watch Video Solution

71. A block of mass 0.1 kg attached to a spring of
spring constant 400 N/m is putted rightward from
g =0 to £y = 15 mm. Find the work done by

spring force.


https://dl.doubtnut.com/l/_UqVsCuBF8wlq
https://dl.doubtnut.com/l/_L8D7pofdyUQt

o Watch Video Solution

72. Find the work done by the spring force as the
bloc k is moved leftward from x; = 15mm to

x, = — 10mm value of spring constant is 400

° Watch Video Solution

73. Two bodies of masses m; and m, are
connected by a non-deformed light speing and lie
on a horizontal plane. Coefficient of friction
between the surface and the blocks is u. Find an

expression for the work done by the various foeces.


https://dl.doubtnut.com/l/_L8D7pofdyUQt
https://dl.doubtnut.com/l/_aiGCddGtZB9M
https://dl.doubtnut.com/l/_hkP3BCoLgmOX

Force F is applied horzontally to body of mass m in

order to shift body of mass m..

O FOE OO T GO TGO

° View Text Solution

74. Two bodies of masses mj; and mo are
connected by a non-deformed light speing and lie
on a horizontal plane. Coefficient of friction
between the surface and the blocks is p. Find an
expression for the work done by the various foeces.

Force F is applied horzontally to body of mass m; in


https://dl.doubtnut.com/l/_hkP3BCoLgmOX
https://dl.doubtnut.com/l/_cZOA1dbOG0EQ

order to shift body of mass m.

R OO Tt O O s byt

° Watch Video Solution

75. Express the daily intake of a human adult in kilo

calorie

o Watch Video Solution

76. Express the enenrgy of big bang in eV

° Watch Video Solution



https://dl.doubtnut.com/l/_cZOA1dbOG0EQ
https://dl.doubtnut.com/l/_OtVSZ9dKOgHl
https://dl.doubtnut.com/l/_3R00HIlKRVAa

77. The potential energy U(x) of a particle moving
along x - axis is given by U(z) = az — bz”. Find the

equilibrium position of particle.

° Watch Video Solution

78. The potential energy of an object of mass m
moving in xy plane in a conservative field is given by
U =ax + by, where x and y are position coordinates

of the object. Find magnitude of its acceleration :-

o Watch Video Solution



https://dl.doubtnut.com/l/_3R00HIlKRVAa
https://dl.doubtnut.com/l/_OwnOLg4iscsA
https://dl.doubtnut.com/l/_RGFlgD3eXaoE
https://dl.doubtnut.com/l/_4ME9ZZMxzTj4

79. An engine pumps 800 kg of water through
height of 10 m in 80 s. Find the power of the engine

if its efficiency is 75 %

o Watch Video Solution

80. The average work done by a human heart while
it beats once is 0.5 J. Calculate the power used by

heart if it beats 74 times in a minute

° Watch Video Solution



https://dl.doubtnut.com/l/_4ME9ZZMxzTj4
https://dl.doubtnut.com/l/_FVhhAtTDYl2t

81. A particle is moving along x-axis under the action

of force, F which varies with its position as

F

. Find the variation of power due to this
4./z

fore with x.

° Watch Video Solution

82. The position (x) of body moving along x-axis at
time (t) is given by x = 3f2 where x is in matre and
t is in second. If mass of body is 2 kg, then find the
instantaneous power delivered to body by force

actingonitatt = 4s.

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_0gebfbsvwf78
https://dl.doubtnut.com/l/_CExrAs1HgcRV

83. A 10 metric ton truck drives up a hilly road of
gradient 1 in 50 at a speed of 36kmh ™! if the
coefficient of kinetic friction between the road and
tyres is 0.2, calculate the power delivered by the

engine (g = 10ms_2)

° Watch Video Solution

84. A truck can move up a road having a grade of 1.0
m rise for every 50 m with a speed of 18(km) / (h).

The resisting force is equal to (1)/(25) of the


https://dl.doubtnut.com/l/_CExrAs1HgcRV
https://dl.doubtnut.com/l/_rnCLAXFXHRbM
https://dl.doubtnut.com/l/_alvnvQnOscnh

weight of the truck. With what speed the same truck

moves down the hill with the same power?

o View Text Solution

85. Provided a racing car does not lose traction, the
time taken by it to race from rest through a
distance depends mainly on engine's power P. Derive
the time t in terms of S and P, assuming that power

is constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_alvnvQnOscnh
https://dl.doubtnut.com/l/_j3L8zfsE3RmZ

86. Consider an elastic collision between a neutron
and a light nuclei like Beryllium and colculate

neuton's energy transferred to Beryllium,

° Watch Video Solution

87. In example 21, consider an elastic collision
between a neutron and a light nuclei like carbon

and calculate fractional KE lost.

° Watch Video Solution



https://dl.doubtnut.com/l/_vEZAmwTw8sYa
https://dl.doubtnut.com/l/_JB1ZfWeSMsT8

88. Discuss elastic collision in one dimension. Obtain
expressions for velocities of the two bodies after

such a collision.

o Watch Video Solution

89. Three blocks arranged with pullwy and spring as
shown in fig. If the string connecting blocks m4y and
msg is cut at point A, find the acceleration of masses

mq, My and mg. Just after the string is cut at point


https://dl.doubtnut.com/l/_GvUpYzXs9Upa
https://dl.doubtnut.com/l/_7MbmJ57XwfnW



https://dl.doubtnut.com/l/_7MbmJ57XwfnW



https://dl.doubtnut.com/l/_7MbmJ57XwfnW

o Watch Video Solution

90. Two particles, A and B of masses m and 3m, are
moving along X and Y axes respectively, with the
same speed v. They collide at the origin, and
coalesce into one body, after the c ollision. What is

the velocity of this coalesced mass ?

o Watch Video Solution

91. A particle of mass m moving in the x direction
with speed 2v is hit by another particle of mass 2m

moving in the y direction with speed v. If the


https://dl.doubtnut.com/l/_7MbmJ57XwfnW
https://dl.doubtnut.com/l/_SmRvGG56QGLv
https://dl.doubtnut.com/l/_tRxujpNzfeyy

collision is perfectly inelastic, the percentage loss in

the energy during the collision is close to

o Watch Video Solution

92. A ball is dropped on the ground from a height 10
m. If coefficient of restitution f 0.4, then find the

height of which ball will rebound.

° Watch Video Solution

93. A ball moving with speed v collides with a

horizontal smooth surface at an angle 6 with


https://dl.doubtnut.com/l/_tRxujpNzfeyy
https://dl.doubtnut.com/l/_aDUlSGg2l7MU
https://dl.doubtnut.com/l/_Hjw2p8Gcbmj3

normal to surface as shown in figure. If coefficient of

restitution of collision is e, then find V'

ST PP e

° Watch Video Solution

94. Two bodies having masses m; and my and
velocities v; and vy colide and form a composite
system. If myv; + movy = 0(my # my. The velocity

of composite system will be

[ - |


https://dl.doubtnut.com/l/_Hjw2p8Gcbmj3
https://dl.doubtnut.com/l/_OcwnA14xnAsO

| &J Watch Video Solution

95. An object of mass m; moving with speed v
collides with another object of mass ms at rest and
stick to it. Find the impulse imparted to the second

object.

° Watch Video Solution

SECTION-A (OBJECTIVE TYPE QUESTIONS (ONE

OPTIONISCORRECT)



https://dl.doubtnut.com/l/_OcwnA14xnAsO
https://dl.doubtnut.com/l/_zWsQK1QPPoUL

1. A man carries a load of 5 kg on his head through a

distance of 10 m. the minimum amount of work is

done when he

A. Move it up an inclined plane

B. Moves it down an inclined plane

C. Moves it over a horizontal surface

D. Lifts it vertically upwards.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_KhWc1Cxfb1sQ

2. A body moves a distance of 5 m along a straight
line under the action of a force 10 N. If the work
done is 25,/3 joule, the angle which the force makes
with the direction of motion of the body is

A.0°

B.30°

C.45°

D.60°

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_kmEH7PKQ92FO
https://dl.doubtnut.com/l/_qYefdjIfvG28

A particle is desplaced from a position

ol +4= 3k> metre to another position

3.
<1Zz + 145 + 7k) metre under the action of force
( 2] — ) metre under rthe action of force

+ 25 — ) N. Work done by the force is

A.5J
B.10J
C.15J

D. 20J

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_qYefdjIfvG28

4. A block of mass m tied to a string is lowered by a
distance d, at a constant acceleration of g/3. The

work done by the string is

A 2 h
- 3™mg
—mgh

3

C.mgh

4
D. gmgh

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_qYefdjIfvG28
https://dl.doubtnut.com/l/_8za6a4283mvt
https://dl.doubtnut.com/l/_9WFgjQw3dNME

5. A bob of mass m is pulled along a circular arc by
means of a constant horizontal force P as shown.

Work done in lifting the bob from Ato B is

@,

A. mgl

Pl

C. Pl


https://dl.doubtnut.com/l/_9WFgjQw3dNME

3Pl
o, Y31

Answer: B

o Watch Video Solution

6. Work done by a frictional force is

A. s always zero

B. is always negative

C. Is always positive

D. May be positive, negative or zero

Answer: D


https://dl.doubtnut.com/l/_9WFgjQw3dNME
https://dl.doubtnut.com/l/_N6jnqfWWzvCY

o Watch Video Solution

7. Under the action of a force, a 1 kg body moves,
such that its position x as function of time t is given
t3

by z = Ch where x is in meter and t is in second.

The work done by the force in fiest 3 second is

A.143J

B. 2430J

729
C. T J

D.24.3J

Answer: C


https://dl.doubtnut.com/l/_N6jnqfWWzvCY
https://dl.doubtnut.com/l/_XjpugPlCvv8p

° Watch Video Solution

8. Two bodies of masses m; and my have equal KFE.

Their momenta is in the ratio

o Watch Video Solution

9. Two bodies of different masses m; and ms have
equal momenta. Their kinetic energies E; and E,

are in the ratio

m3
A —
my
mi
B.,/—
ma2


https://dl.doubtnut.com/l/_XjpugPlCvv8p
https://dl.doubtnut.com/l/_jljTTihW9GZc
https://dl.doubtnut.com/l/_4CkKkfSD3XEi

Answer: D

° Watch Video Solution

10. A drop of mass 2.0 g falls from a cliff of height
1.0 km It hits the ground with a speed of

50.0ms . The work done by the resistive force is

A —10J

B. —12.50J


https://dl.doubtnut.com/l/_4CkKkfSD3XEi
https://dl.doubtnut.com/l/_6Tt6TsNwfiL6

C. —15.5J

D. —17.50J

Answer: D

o Watch Video Solution

11. A block of mass /2 kg is released from the top of
an inclined smooth surface as shown in fighre. If
spring constant of spring is 100 N/m and block
comes to rest after compressing the spring by 1 m,

then the distance travelled by block befor it comes


https://dl.doubtnut.com/l/_6Tt6TsNwfiL6
https://dl.doubtnut.com/l/_tAuedSGHv5Gz

torestis

\Ekg

A 1m

B.1.25m

C.2.5m

D.5m


https://dl.doubtnut.com/l/_tAuedSGHv5Gz

Answer: D

o Watch Video Solution

12. A simple pendulum with bob of mass m and
length x is held in position at an angle #; and then
angle 65 with the vertical. When released from these
positions, speeds with which it passes the lowest

. . U1 .
postions are v, &wvy respectively. Then ,— is.
V2

1 — cos b,

"1 — cos 6,

8 1 — cos 6y
"\/ 1 — cosb,

c 2gx(1 — cos 61)
' 1 — cos 69



https://dl.doubtnut.com/l/_tAuedSGHv5Gz
https://dl.doubtnut.com/l/_rSxgniVrIPSf

5 1 — cos 6y
A/ 292(1 — cos 6)

Answer: B

° Watch Video Solution

— N ~
13. A force F' = (4z' +5j)N acts on a particle

moving in XY plane. Starting from origin, the
particle first goes along x-axis to the point (5.0) m

and then parallel to the Y-axis to the point (5,4 m.


https://dl.doubtnut.com/l/_rSxgniVrIPSf
https://dl.doubtnut.com/l/_olOB95wZlR5E

The total work done by the force on the particle is

Y 4 (5, 4)m

|

| > > X
O(0, 0) (5, 0)

A. —20J

B. +20J

C. —40J

D. +40J

Answer: D

| o WMiakll. \ Nt daa Al ikl


https://dl.doubtnut.com/l/_olOB95wZlR5E

Yvdtilll VIUCUV JUVUIULIVII

14. Work energy theorem is applicable

A. Only for conservation forces

B. Only for inertial frames

C. Only when pseudo forces are absent

D. Always

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_olOB95wZlR5E
https://dl.doubtnut.com/l/_mxhjUIQl8zSt

15. A particle of mass 1 kg is subjected to a force
which varies with distance as shown. If it starts it s
journey from rest at * = 0. then its velocity at

r =1bmis

yA
T DO o
F(N)
0 5 10 15 °X
x(m) —»
A.O
B.20/3ms *

C.20,/2ms !


https://dl.doubtnut.com/l/_s8Qx7kfTILHf

D. 20ms !

Answer: D

o Watch Video Solution

16. Potential energy is defined

A. Only in conservative fields

B.As the negative work done by conservative

forces

C.As the negative of work done by external

forces when AK =0


https://dl.doubtnut.com/l/_s8Qx7kfTILHf
https://dl.doubtnut.com/l/_GqlAsSZy7NGA

D. All of these

Answer: A

o Watch Video Solution

17. An unloaded bus can be stopped by applying
brakes on straight road after covering distance x.
Suppose. The passengers add 40 % of its weight as
the load the braking force remains same. How far
will the bus go after the application of the breakes?

(Velocity of bus is same in both the cases)


https://dl.doubtnut.com/l/_GqlAsSZy7NGA
https://dl.doubtnut.com/l/_VOCEbov308PB

B.1.4x

C. 2z

D. 2.4z

Answer: B

o Watch Video Solution

18. For a particle moving under the action of a

variable force, kinetic energy (k) varsus position (x)


https://dl.doubtnut.com/l/_VOCEbov308PB
https://dl.doubtnut.com/l/_GTCNZdFhykJC

graph is given, then

K 4

A. At A, particle is decelerating

B. At B, particle is decelerating

C. At C, particle has maxijmum velocity

D. At D, particle has maximum acceleration

Answer: D


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

° Watch Video Solution

19. A spring with spring constaant k when

compressed by 1 cm the PE stored is U. If it is further

compressed by 3 cm, then change in its PE is

A3U

B.OU

C.8U

D.15U

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_GTCNZdFhykJC
https://dl.doubtnut.com/l/_FGQ0lajTAixr

20. Two springs have spring constants
k1 and ko(k; # ko). Both are extended by same
force. If their elastic potential energical are

U; and U,, then U, is

Answer: B

[ ° Wiak~hh \NtAdan CAliikian



https://dl.doubtnut.com/l/_FGQ0lajTAixr
https://dl.doubtnut.com/l/_1XBPmr8gYnot

\ YVOULAIEL VINMGY JVIVLGIVIE ) |

21. KE of a body is increased by 44 % . What is the
percent increse in the momentum ?

A.10 %

B.20 %

C.30 %

D.44 %

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_1XBPmr8gYnot
https://dl.doubtnut.com/l/_1sNyzPJR2lrF
https://dl.doubtnut.com/l/_CZyMOTsN7lpu

22. When momentum of a body increases by 200 %

its KE increases by

A. 200 %

B. 300 %

C. 400 %

D. 800 %

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_CZyMOTsN7lpu

23. A buttle weighting 10 g and moving with a
velocity 800ms ! strikes a 10 kg block resting on a
frictionless surface. The speed of the block after the

perfectly inelastic collision is approximately

A. 8cms 1

B.80cms !

C.8ms !

D.0.8cms !

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_gRcbtH1lziQG
https://dl.doubtnut.com/l/_zjQpP5TMPUpm

24. which a U?*® nucleus original at rest , decay by
emitting an alpha particle having a speed u , the

recoil speed of the residual nucleus is

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_zjQpP5TMPUpm

25. An engine develops 20 kW of power. How much
time will it take to lift a mass of 400 kg to a height
of 40 m? (g = 10m3_2)

A. 4s

B. 5s

C.8s

D. 10s

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dUbd9td0mwLn

26. The power of water pump is 4 kW. If

2

g = 10ms ™ “, the amount of water it can raise in 1

minute to a height of 20 m is

A. 100 litre

B. 1000 litre

C. 1200 litre

D. 200 litre

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_omto0fGGg0Ic

27. A particle moves with the velocity
— 2 A 2 -1 .
v o= (5z + 25 — k) ms~ ~ under the influence of a
— N . A

constant force, F — (2z' + 55— IOk:)N. The
instantaneous power applied is

AS5W

B.10W

C.20 W

D.30W

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_FkpQHw5yxOXT
https://dl.doubtnut.com/l/_iBWvrj0BKvLM

28. A particle moves along X-axis from z = 0 to
£ = 1 m under the influence of a force given by
F = 3z? 4+ 2z — 10. Work done in the process is

A +4J

B. —4J

C.+8J

D. —8J

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_iBWvrj0BKvLM

29. A body constrained to move in z direction is

subjected to a force given by

— R n ~
F — (3j — 105 + 5k)N. What is the work done

by this force in moving the body through a distance
of 5 m along z-axis?

A.15)

B. —15J

C. —50J

D. 25J

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1MgviKl4qj5W

30. The KE acquired by a mass m in travelling a
certain distance d, starting from rest, under the
action of a constant force is directly proportional to

A. Directly proportional to ,/m

B. Directly proportiional to m

C. Directly proportional to —

m

D. None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1MgviKl4qj5W
https://dl.doubtnut.com/l/_DFyfhoY0Pc9l
https://dl.doubtnut.com/l/_Vb2qxxtLOwGY

31. Momentum of a body increae by 0.02 % percent
increase in KE is

A.0.02 %

B.0.04 %

C.0.01 %

D.0.08 %

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Vb2qxxtLOwGY

32. A body loses half of its velocity on penetrating 6

cm in wooden block. How much will it penetrate

more before coming to rest ?

A lem

B. 2cm

C.3cm

D.4ecm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_rK4yl9oZbiKI

33. The PE of a 2 kg particle, free to move along x-

> x?
axis is given by V(z) = (? - 7)J The total

mechanical energy of the particle is 4 ). Maximum

speed (in ms_l) is

Slegle & gl

0

o

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_V0EA5P5zSUJa

34.If 250 ] of work is done in sliding a 5 kg block up
an inclined plane of height 4 m. Work done against
friction is (g = 10ms_2)

A.50J

B. 100J

C. 200J

D. Zero

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_m3XYmhl3V8fP

35. An object of mass 80 kg moving with velocity
2ms ! hit by collides with another object of mass
20 kg moving with velocity 4ms ! Find the loss of
energy assuming a perfectly, inelastic collision

A 12J

B.24J

C.30J

D.32J

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_h50T4Li3AbfQ
https://dl.doubtnut.com/l/_slh71yRY5Gtl

36. Which of the following is not conservated in an

inelestic collision ?

A. Kinetic energy

B. Momentum

C. Neither momentum nor kinetic energy

D. Both momentum and kinetic energy

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_slh71yRY5Gtl

37. A ball of mass m moving with velocity u collides
head-on which the second ball of mass m at rest. If
the coefficient of restitution is e and velocity of first
ball after collision is v; and velocity of second ball

after collision is vy then

(1—e)u (1+e)u
AL= T T T
(1+e)u (1—e)u
P S Ty T Ty

|

u
C.vyy = E,'UQ = —

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_uUAwFxGINoy1

38. Particle A makes a perfectly elastic collision with
anther particle B at rest. They fly apart in opposite
direction with equal speeds. If the masses are
m 4&mp respectively, then

A2my = mp

B.3my4 = mp

C.dmy = mp

D.\/3m4 = mp

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_uUAwFxGINoy1
https://dl.doubtnut.com/l/_PxOb9Nwtco0a

39. A shell of mass m moving with a velocity breakes

up suddenly into two pieces. The pa having mass

m

3 remains stationary. The velocity the other part

will be

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_PxOb9Nwtco0a
https://dl.doubtnut.com/l/_U6DTw3Bo5hc5

40. A particle of mass m moving towards west with
speed v collides with another particle of mass m
movies towards south. If two particles st ich t o each

other the speed of the new particle of mass 2 m will

be

Answer: B



https://dl.doubtnut.com/l/_U6DTw3Bo5hc5
https://dl.doubtnut.com/l/_84pGUdGjqZ6C

l ) Watch Video Solution J

41. A body of mass 10 kg moving with speed of
3ms ! collides with another stationary body of
mass 5 kg As a result, the two bodies stick togethre.
The KE of composite mass will be

A.30])

B. 60 )

C.90])

D.120)

Answer: A

[ 1


https://dl.doubtnut.com/l/_84pGUdGjqZ6C
https://dl.doubtnut.com/l/_8YUA8msesoZG

| @Y Watch Video Solution

42. A bullet of mass m hits a block of mass M. The

transfer of energy is maximum when

Am> > M

BM> >m

C.M =2m

DM =m

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8YUA8msesoZG
https://dl.doubtnut.com/l/_brvuVEjYX1nR
https://dl.doubtnut.com/l/_dpN8xH6S3lD6

43. A car moving with a velocity of 40 km/h can be
stopped by brekes after travelling at least 5 m. If
same car moves at a speed of 80 km/h the minimum
stopping distance is

A.10m

B.5m

C.15m

D.20m

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_dpN8xH6S3lD6
https://dl.doubtnut.com/l/_vwHVo7YNOl86

44. A stationary particle explodes into two particles
of masses x and y, which move in opposite
directions wit h velocity v; and vy. The ratio of

their kinetic energies (E; : Es) is

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_vwHVo7YNOl86
https://dl.doubtnut.com/l/_UZ6RJ34lTMGL

45, A stone of mass 0.2 kg is tied to one end of a
string of length 80 cm. Holding the other and, the
stone is whiled into a vertical circle. The minimum
speed of the stone and tension at the lowest point
of circular path so that it just comletes the circle are
A.5ms 1, 10N
B.6.32ms !, 12N

C.6.32ms !, 10N

D.2ms !, 10N

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_UZ6RJ34lTMGL

46. A particle of mass 200 g is moving in a circle of
radius 2 m. The particle is just looping the loop. The
speed of the particle and the tension in the string
at highest point of the circule path are

(g = 10m3_2)
A.dms~ 1 BN

B.4.47ms !, zero

C.2.47ms ™1, zero

D. lms_l, zero

Answer: B

| o |


https://dl.doubtnut.com/l/_UZ6RJ34lTMGL
https://dl.doubtnut.com/l/_bXuvRsheJHMp

[ & Watch Video Solution J

47. A particle of mass 200 g , is whirled into a
vertical circle of radius 80 cm uisig a massless string
The speed of the particle when the string makes an
angle of 60° with the vertical line is 1.5ms !, The

tension in the string at this position is
A TN
B.1.56 N

C.2N

D.3N


https://dl.doubtnut.com/l/_bXuvRsheJHMp
https://dl.doubtnut.com/l/_YdE2DpSCIkig

Answer: B

o Watch Video Solution

48. A small ball of mass m moving with speed v
collides elastically with a simple pendulum with bob
of mass m at rest. The maximum height attained by

the bob after collision is

’U2
A —
g
s U
r
’U2
C. —
4q

D.O


https://dl.doubtnut.com/l/_YdE2DpSCIkig
https://dl.doubtnut.com/l/_MLpqiRfn3kOH

Answer: B

o Watch Video Solution

49. A particle of mass m moving with speed u
collides perfectly inelastically with another particle
of mass 3 m at rest. Loss of KE of system in the

collision is

A %/,L2
B. %pﬁ
C. %,uz
D. %;ﬂ


https://dl.doubtnut.com/l/_MLpqiRfn3kOH
https://dl.doubtnut.com/l/_cs3fq7f5wRq5

Answer: B

o Watch Video Solution

50. Select the false statement

A. In elastic collision, KE is not conserved during

the collision

B. The coefficient of restitutio for a collision

between two steel balls lies between 0 and 1

C. The momentum of a ball colliding elastically

with the floor is conserved


https://dl.doubtnut.com/l/_cs3fq7f5wRq5
https://dl.doubtnut.com/l/_GJSBsBOk30P6

D.In an oblique elastic collision between two

indentical bodies with one of them at rest

initially, the final velocities are perpendicular

Answer: C

° Watch Video Solution

51. In a vertical spring mass system, a block of mass
m is initially at rest when there is no extension. Now
if the mass is released suddenly, then the maximum

elongation in the spring is


https://dl.doubtnut.com/l/_GJSBsBOk30P6
https://dl.doubtnut.com/l/_fkPKBlLtrT35

2mg

mg
2k
mg

4k

Answer: B

o Watch Video Solution

52. A body is projected from ground obliquely.

During downward motion, power delivered by

gravity of it

A. Increases


https://dl.doubtnut.com/l/_fkPKBlLtrT35
https://dl.doubtnut.com/l/_sfw1SD3B551B

B. decreases

C. Remains constant

D. First decreases and then becomes constant

Answer: A

° Watch Video Solution

53. The blades of a windmill sweep out a circle of
area A. (a) If the wind flows at a velocity v
perpendicular to the circle, what is the mass of the
air passing through in time t? (b) What is the kinetic

energy of the air? (c) Assume that the windmill


https://dl.doubtnut.com/l/_sfw1SD3B551B
https://dl.doubtnut.com/l/_dBX4kZuZb7bl

converts 25 % of the wind's energy into electrical
energy, and that A = 30m?, v = 36kmh ! and the
density of air is 1.2kgm 3, what is the electrical

power produced?

pAv?
2

pAv?
2

B.

C. pAv®

D. 2p Av?

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_dBX4kZuZb7bl

54. A body of mass m, accelerates uniformly from

rest to V7 in time t;. The instantaneous power
delivered to the body as a function of time ¢ is.

2
muv,

T12
muvy
T12
2
muvr
c ( ) t
Th
2
m’Ul

Ty

A. t

B. t

t2

D.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Q5l3Bo2CCdJL

55. A particle is placed at the origin and a force
F = kx is acting on it (where k is a positive
constant). If U(0) = 0, the graph of U(x) versus x

will be (where, (U) is the potintial enetgy function).


https://dl.doubtnut.com/l/_KbzB57TqbE0D

@

>X

, (b) e


https://dl.doubtnut.com/l/_KbzB57TqbE0D

(d)


https://dl.doubtnut.com/l/_KbzB57TqbE0D

U(x)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_KbzB57TqbE0D

56. A pump is used to pump a liquid of density p
continuously through a pipe of cross, sectional area
A. If liquid is flowing with speed v, then average
power of pump is
1
A —pAV?
3P
1
B. —pAV?
5P
C.2pAV?

1 3

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_icNvUmWBx7Bf
https://dl.doubtnut.com/l/_pp9nZCW4kS7u

57. A car of mass m has an engine which can deliver
power P. The minimum time in which car can be

accelerated from rest to a speed v is :-

mu
2P

B. Pmuv>

C.2Pmv’

mv

D. P

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_pp9nZCW4kS7u

58. A neutron travelling with a velocity v and kinetic
energy E collides perfectly elastically head on with
the nucleus of an atom of mass number A at rest.
The fraction of the total kinetic energy retained by

the neutron is

@ >
N
N N I N

+ +
— | =

NN
|
S
N~ N "
N

+

AN
—

o

(@)
Z~~ N 7~ N -~

N

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_a59p7hUHXqAF

59. A bullet of mass m moving with velocity v strikes
a suspended wooden block of mass M . If the block
rises to a height h , the initial velocity of the block

will be ?

A. \/2gh

g M+m

>

2g

O
3
5
>

"M+ m
M+ m

O

[\
Q

>

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_a59p7hUHXqAF
https://dl.doubtnut.com/l/_L4ru3RXy86zA

60. A ball of mass M moving with speed v collides
perfectly inelastically with another ball of mass m at

rest. The magnitude of impulse imparted to the first

ball is

A. Mv

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_L4ru3RXy86zA
https://dl.doubtnut.com/l/_PLud9i6upSWg

SECTION-B (SUBJECTIVE TYPE QUESTIONS) (ONE

OPTIONS IS CORRECT)

1. A particle of mass m has half the kinetic energy of
: m
another particle of mass > If the speed of the

1 its new

heavier particle is increased by 2ms™—
kinetic energy becomes equal to t he original kinetic
energy of the lighter particle. The ratio of the

orighinal speeds of the lighter and heavier particle

is
Al:1

B.1:2


https://dl.doubtnut.com/l/_PLud9i6upSWg
https://dl.doubtnut.com/l/_jpwlGSZB0ypg

C.1:3

D.1:4

Answer: B

° Watch Video Solution

2. A graph is plotted by taking transnational kinetic
energy of body as ordinate and velocity as abscissa.

Slope of the graph at an instant represents its

A. Velocity

B. Mass


https://dl.doubtnut.com/l/_jpwlGSZB0ypg
https://dl.doubtnut.com/l/_NIlLkhGJXTVj

C. Momentum

D. Kinetic energy pre unit mass

A. Velocity

B. Mass

C. Momentum

D. Kinetic energy per unit mass

Answer: C

° Watch Video Solution

3. A body of mass 2 kg is acted upon by two forces

— R R — ~ R
D, = (2z' +3j>N and FQ( _ 2k+3j>N. if


https://dl.doubtnut.com/l/_NIlLkhGJXTVj
https://dl.doubtnut.com/l/_MTjOb1pa4Moa

the body is displaced from A(3m, — 2m, 1m) to B
(— 1m, 4+ 2m, — 3m), then work done on the
body is

A.40]

B. —40J

C.24 |

D. —24J

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_MTjOb1pa4Moa

4. A body of mass 2 kg starts with an intitial-velocity
5 m/s. It the body is acted upon by a time
dependent force (F) as shown in figure, then work

done on the bodyin 20 s is

A.-875)
B. 875])
C. 600]

D.- 600 N J


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

A. —875J

B.875J

C.600 )

D. —600NJ

Answer: B

° Watch Video Solution



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

5. A rectangular block is mobing along a frictionless
path, when it encounters the circular loop as shown.
The block passes points 1, 2, 3, 4, before ret runing

to the horizontal tracks. At point 3

3

A. Its mechanical energy is minimum

B. The foeces on it area balanced

C. It experiences a net upward force


https://dl.doubtnut.com/l/_XdLxZYxVWwIt
https://dl.doubtnut.com/l/_wbuwV55j3LIT

D. Its speed is minimum

Answer: D

o Watch Video Solution

6. The position of a particle moving on a stringht
line under rthe action of a force is given as
r = 50t — 5t Here, x is in metre and t is in second.
If mass of the particle is 2 kg, the work done by the

force acting on the particle in first 5 s is.

A. 2500 |

B. —2500J


https://dl.doubtnut.com/l/_wbuwV55j3LIT
https://dl.doubtnut.com/l/_eF3wi9r6ZWBt

C. 5000 )

D. —5000J

Answer: B

° Watch Video Solution

7. Which of the following statements is correct

A. Work done by static friction is always zero

B.Work done by kinetic friction is always

negative


https://dl.doubtnut.com/l/_eF3wi9r6ZWBt
https://dl.doubtnut.com/l/_Uo5RXeKFGFBU

C.The negative of the work done by the

conservative internal forces on a system

equals the change in kinetic energy

D. The work dony by all the forces on a system

equals the change in kinetic energy

Answer: D

° Watch Video Solution

8. A block of mass m, lying on a smooth horizontal
surface, is attached to a spring (of negligible mass)

of spring constant k. The other end of the spring is


https://dl.doubtnut.com/l/_Uo5RXeKFGFBU
https://dl.doubtnut.com/l/_QEYaWosEyNxp

fixed, as shown in the figure. The block is initally at
rest in its equilibrium position. If now the block is
pulled withe a constant force F, the maximum speed

of the block s :

777777207 Pr P77 L7

AN

Answer: C


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

o Watch Video Solution

9. A block of mass m is taken from A to B under the

action of a constant force F. Work done by this force

IS



https://dl.doubtnut.com/l/_QEYaWosEyNxp
https://dl.doubtnut.com/l/_4RIJrHMgBVfS

B.mFR

C.FR

D. Zero

Answer: C

° Watch Video Solution

10. A body of mas m starts from rest with a constant
power. If velocity of the body at displacement s is v,

then the correct alternative is

A.s XV


https://dl.doubtnut.com/l/_4RIJrHMgBVfS
https://dl.doubtnut.com/l/_YlJjJZm6nwXd

B.s xwv

Csxwv

D.s x v

Answer: C

° Watch Video Solution

11. A body is moved from rest along a straight line
by a machine delivering constant power. The ratio of
displacement and velocity (s /v) varies with time ¢

as


https://dl.doubtnut.com/l/_YlJjJZm6nwXd
https://dl.doubtnut.com/l/_AOhIhfvqalpg

S/vlk

—

S/4

Answer: A

° Watch Video Solution



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

12. The potential energy of a particle of mass m is
1
given by U = 5’“’72 forx <0OandU=0forz > 0.

If total mechanical energy of the particle is E. Then

: | 2F |
its speed at x = o is

A. Zero

oo 219 3|5

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_PtYDGBKB103a

13. Figure shows a body A at the top of a frictionless
hemispherical inverted bowl of radius R. If the body
starts slipping from the highest point, then the
horizontal distance between the point where it

leaves contact with sphere and the point at which

the body was placed is

A

.

B./3R


https://dl.doubtnut.com/l/_0VXXyHwJb987

Answer: A

o Watch Video Solution

14. A ball suspended by a thread swings in a vertical
plane so that its acceleration in the extreme
position and lowest position are equal. The angle 6

of thread deflection in the extreme position will be

A.tan"1(2)

B.tan 1 (v/2)


https://dl.doubtnut.com/l/_0VXXyHwJb987
https://dl.doubtnut.com/l/_AT115E5Tp5ro

1
C.tan (5)
(1
D. 2tan (5)

Answer: D

o Watch Video Solution

15. A car of mass m has an engine which can deliver
constant power Pthe maximum speed that the car

can attain in t seconds in

L [FPE
V4 m

Pt
B.24/ —
m


https://dl.doubtnut.com/l/_AT115E5Tp5ro
https://dl.doubtnut.com/l/_ijpXqUGfzCqF

C.y/] —
m
Pt
D. —_
m
Answer: C

° Watch Video Solution

F(N)$

16.

A particle of mass 0. kg is subjected to a force

which varies with distance as shown in figure. If it


https://dl.doubtnut.com/l/_ijpXqUGfzCqF
https://dl.doubtnut.com/l/_gy0Cj7SfMEXc

starts its journey from rest at z = 0, its velocity at

r = 12mis

A.4,/5m /s
B.20v/2m /s
C.20,/3m /s

D.40m /s

Answer: D

° Watch Video Solution

17. A particle is moving in a verticalcircle such that

the tensionin the string at the topmost point B is


https://dl.doubtnut.com/l/_gy0Cj7SfMEXc
https://dl.doubtnut.com/l/_SvbavyWpDdi2

zero.Theaccelerationof theparticle at point A is

(9= 10m/s?)

.



https://dl.doubtnut.com/l/_SvbavyWpDdi2

Answer: B

o Watch Video Solution

18. A block of mass M is attached to the lower end of
a verticle spring. The spring is hung from a ceiling
and has force constant value k. The mass is released
form rest with the spring intially unstretched. The
maximum extension produced in the length of the

spring will be

2m
pNptic]


https://dl.doubtnut.com/l/_SvbavyWpDdi2
https://dl.doubtnut.com/l/_dWOlTKE8kO0O

Img
2k
mg

D.
2k

Answer: A

o Watch Video Solution

19. The bob of pendulum is project with horizontal
velocity of ,/3gf | is the length of string. Find the

angular displacement of string before it becomes


https://dl.doubtnut.com/l/_dWOlTKE8kO0O
https://dl.doubtnut.com/l/_3JgSuP60uUSO

SSSSSS



https://dl.doubtnut.com/l/_3JgSuP60uUSO

B.cos 12/3
C.wm—cos 12/3

D.cos '1/3

Answer: A

° Watch Video Solution

20. A uniform chain of mass 4 kg and length 2 m
overhangs a smooth table with its one third part
lying on the table Find the speed of chain as it

completely slips of the table. (Take g = 1022)
s

10
A.?m/s


https://dl.doubtnut.com/l/_3JgSuP60uUSO
https://dl.doubtnut.com/l/_1Ji5Qty9WDbP

B.2m /s
C.—m/s

D.—m/s

Answer: A

° Watch Video Solution

21. A particle of mass m, attached to the end of
string of length | is released from the initial position
A as shown in the figures. The particle moves in a
vertical circular path about O. When it is vetically

below O, the string makes contact with nail N placed


https://dl.doubtnut.com/l/_1Ji5Qty9WDbP
https://dl.doubtnut.com/l/_IvY3tvwzxn8c

directly below O at distance h and rotat es around
it. If the particle just complete the vertical circle

about N,then

Ah=2
5}
B.h = 2
5
Ch=_
5
D.h =2
5


https://dl.doubtnut.com/l/_IvY3tvwzxn8c

Answer: D

o Watch Video Solution

22. A system consists of t wo identical masses A and
B of mass m each connected to ends of a massless

spring of force constant k as shown in figure.


https://dl.doubtnut.com/l/_IvY3tvwzxn8c
https://dl.doubtnut.com/l/_E0CpWT1Z7yrT

The minimum force F applied vertically downward

on A, such that on its release, B will leave the floor.

A.mg


https://dl.doubtnut.com/l/_E0CpWT1Z7yrT

B.2mg

C.3mg

D.4mg

Answer: B

° Watch Video Solution

23. A car starts from rest and moves on a surface in
which the coefficient of friction between the road
and the tyres increases linearly with distance (x).

The car moves with the maximum possible


https://dl.doubtnut.com/l/_E0CpWT1Z7yrT
https://dl.doubtnut.com/l/_ebaQ1ru4NEze

acceleration. The kinetic energy (E) of the car will

depend on x as

1
A.EOC —2
xr

1
B.R x —
T

CExzx

D. E x z?

Answer: D

° Watch Video Solution

24. A particle falls from rest under gravity. Its

potential energy with respect to the ground (PE)


https://dl.doubtnut.com/l/_ebaQ1ru4NEze
https://dl.doubtnut.com/l/_9yTySuNhum94

and its kinetic energy (KE) are plotted against time

(t). Choose the correct graph.

E|
PE
t
E} PE
PE

A.

B. t

i
i

KE
KE
KE
C — t
KE
PE

E
D.


https://dl.doubtnut.com/l/_9yTySuNhum94

Answer: B

o Watch Video Solution

25. A particle of mass m is moving in a horizontal
circle of radius r, under a centripetal force equal to
— (k/rz) where k is constant. The total energy of

the particle is

K
A — —
-
1.5k
B.

-
c_ X
T 2r
3k
D.——


https://dl.doubtnut.com/l/_9yTySuNhum94
https://dl.doubtnut.com/l/_TM8mqqeTDkxF

Answer: C

° Watch Video Solution

26. A particle is placed on the top of a hemispherical
shell of same mass. Shellis free to move on the
smooth ground. If particle is given a given a gentle
push and reaches to anglular position g as shown in
figure then for an observer fixed on a shell, ratio of

reaction force exerted by shell to peudo force (as


https://dl.doubtnut.com/l/_TM8mqqeTDkxF
https://dl.doubtnut.com/l/_zsRzMTFT9b2X

observed from shell) acting on particale, is

A a.sinf

B. b. cos ect

C.c.cos b

D.d.secf

Answer: B

[ ° wAar_o_L vl ~_ ..o _


https://dl.doubtnut.com/l/_zsRzMTFT9b2X

Lt T vvallil viucCo o0IutLivll )

27.A bob is tied up with a string AB of length I. End
A of the string is fixed. There is a obstacle C
vertically below A so that length AC' = %l Bob is
released from a height 'h' from its lowermost

possible position so that it is just able to comlete


https://dl.doubtnut.com/l/_zsRzMTFT9b2X
https://dl.doubtnut.com/l/_DaDLs1AtZgPS

verticle circular motion about C. Find 'h'.

A



https://dl.doubtnut.com/l/_DaDLs1AtZgPS

Answer: D

° Watch Video Solution

28. If the linear momentum is increased by 50%,

then kinetic energy will be increased by

A. 50 %

B. 100 %

C.125%

D. 25 %

Answer: C



https://dl.doubtnut.com/l/_DaDLs1AtZgPS
https://dl.doubtnut.com/l/_o7PpgwavTtRB

l ) Watch Video Solution J

29. A body of mass m was slowly pulled up the hill by
a force F which at each point was directed along the
tangent of the trajectory. All surfaces are smooth.

Find the work done by this force

nm w»F

A. mgh

B. mgl


https://dl.doubtnut.com/l/_o7PpgwavTtRB
https://dl.doubtnut.com/l/_1BMVMZ1Oi0G1

C.Zero

D. Data insufficient

Answer: A

° Watch Video Solution

30. Work done by a spning force is

A. Always negative

B. Always positive

C. Always zero

D. may be positive and negative


https://dl.doubtnut.com/l/_1BMVMZ1Oi0G1
https://dl.doubtnut.com/l/_VbZGm6r2JcDW

Answer: D

o Watch Video Solution

31. A small body of mass m slides without friction
from the top of a hemisphere of radius r. At what

hight will the body be detached from the surface of

Ay

hemisphere?



https://dl.doubtnut.com/l/_VbZGm6r2JcDW
https://dl.doubtnut.com/l/_S7fnsDRFFgNg

r
A h=—
2
T
B.h = —
3
Ch— 2r
3
r
D.h = —
4
Answer: C

o Watch Video Solution

32. A motor drives a body along a straight line with
a constant force. The power P developed by the

motor must vary with time t as


https://dl.doubtnut.com/l/_S7fnsDRFFgNg
https://dl.doubtnut.com/l/_vsnZx6wVbVMP

>
v
~

P

t

-
v

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vsnZx6wVbVMP
https://dl.doubtnut.com/l/_CBx1Sk6Bpak3

33. An engine pumps water continuously through a
hole. Speed with which water passes through the
hole nozzle is v, and k is the mass per unit length of
the water jet as it leaves the nozzle. Find the rate at

which kinetic energy is being imparted to the water.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_CBx1Sk6Bpak3

34. A machine which is 75% efficient, use 12 ] of
energy in lifting 1 kg mass through a certain height.
The mass is then allowed to fall through the same

height.Find the velocity at the end of its fall.

A /24
B. /18

C.6

D. /9

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_CBx1Sk6Bpak3
https://dl.doubtnut.com/l/_E3bCTzo9kg4o

35. A bullet when fixed at a target with a velocity of
100ms 1, penetrates one metre into it. If the bullet
is fired with the same velocity as a similar target
with a thickness 0.5 metre, then it will emerge from

it with a velocity of

A.504/2m /s

50
B.—m/s
V2

C.50m /s

D.10m /s

Answer: A



https://dl.doubtnut.com/l/_E3bCTzo9kg4o
https://dl.doubtnut.com/l/_xzjwP6OZ72gD

[ W Watch Video Solution J

36. A particle is rotated in a vertical circle by
connecting it to a string of length [ and keeping the
other end of the string fixed. The minimum speed of
the particle when the string is horizontal for which

the particle will complete the circle is

A /gl

B. /29l
C. /39l

D. ,/5gl


https://dl.doubtnut.com/l/_xzjwP6OZ72gD
https://dl.doubtnut.com/l/_fWsWewP7fbgd

Answer: C

° Watch Video Solution

37.The block of mass m is released when the spring

was in its natrual length. Spring constant is k. Find


https://dl.doubtnut.com/l/_fWsWewP7fbgd
https://dl.doubtnut.com/l/_YkLMlO4uRMP9

the maximum elongation of the spring.

g

7]


https://dl.doubtnut.com/l/_YkLMlO4uRMP9

2m
5. —
k

m
c -2
2k

D. Cannot be calculated

Answer: B

° Watch Video Solution

38. Consider the spring blcok system shoen in the
figure initially block m is in equlibrium. An impulse

gives the block a velocity v upwards. Find the


https://dl.doubtnut.com/l/_YkLMlO4uRMP9
https://dl.doubtnut.com/l/_BQgbH6CdykZf

maximum speed of the block during the motion.

“g
|



https://dl.doubtnut.com/l/_BQgbH6CdykZf

Answer: A

o Watch Video Solution

39. Consider the spring block system shown in the
figure initially block m is in equilibrium. An impulse

gives the block a velocity v upwards. Find the



https://dl.doubtnut.com/l/_BQgbH6CdykZf
https://dl.doubtnut.com/l/_p9JlyUp0j8GN

maximum speed of the block during the motion.



https://dl.doubtnut.com/l/_p9JlyUp0j8GN

B. 2h

=

C.h
D.2h, |
\V &

Answer: A

EH

° Watch Video Solution

40. Consider the system shown in the figure.
Coefficient of friction between the block and table is
@ = 0.5. The system is released from rest. Find the

work done by friction, when the speed of block is 10


https://dl.doubtnut.com/l/_p9JlyUp0j8GN
https://dl.doubtnut.com/l/_fUUZ3rpEdGca

m/s (m = 1kg)

//jn m

}L FI7777877707777s17777577.

A. —10J
B. —20J
C.—30J

D. —50J

Answer: D

'11//11111111/111

om

‘ o Watch Video Solution


https://dl.doubtnut.com/l/_fUUZ3rpEdGca

41. Consider the system shown in the figure.
Coefficient of friction between the block and table is
@ = 0.5. The system is released from rest. Find the

work done by friction, when the speed of block is 10

m/s (m = 1kg)

[

&G
}l‘ 7877797775717 77d74¢7

om

r111/11111111//11

A. 100 |


https://dl.doubtnut.com/l/_fUUZ3rpEdGca
https://dl.doubtnut.com/l/_tErwDzp2qisA

B. —100J

C.200)

D. —200J

Answer: C

° Watch Video Solution

42. A particle of mass m initially moving with speed
VA force acts on the particle f=kx where x is the
distance travelled by the particle and k is constant.
Find the speed of the particle when the work done

by the force equals W.


https://dl.doubtnut.com/l/_tErwDzp2qisA
https://dl.doubtnut.com/l/_EFvRcPX2lyO5

2W 9
B../—— + v
m
' k
%74 9
D.\/— + v
2m
Answer: B

° Watch Video Solution

43. A block of mass m is released from a height h
from the top of a smooth surface. There is an ideal
spring of spring constant k at the bottom of the

track. Find the maximum compression in the spring


https://dl.doubtnut.com/l/_EFvRcPX2lyO5
https://dl.doubtnut.com/l/_komvrMPdIz4O

(Wedge is fixed)

ot

h
K g
2mah
A\ | 2mgh
k
g | Mmgh
k
c . [mgh
2k

D. Cannot be determined

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_komvrMPdIz4O

44. A particle of mass m initially at rest. A variabl
force acts on the particle f = kz? where k is a
constant and x is the displacment. Find the work

done by the force f when the speed of particles is v.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_akqq9u59accN
https://dl.doubtnut.com/l/_3rlS9DnTrtNj

45, A massive spring of mass m and length | is fixed
at one end and the other end is given a velocity v
such that speed of spring particles increases
increases linearly. Find the kinetic energy of spring.

L

L

N @

3
<

O
W= A= o=k N
[\&]

3
<

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_3rlS9DnTrtNj

SECTION-C (OBJECTIVE TYPE QUESTIONS) (MORE THAN

ONE OPTIONS ARE CORRECT)

1. A body of mass 2 kg is dropped from rest from a
height 20 m from the surface of Earth. The body hits

the ground with velocity 10 m/s, then work done:
(9 = 10m/s?)

A. On the body is 100 |

B. By the gravity is 400 |

C. By the dissipative force is 300 ]

D. By the disspipative force is —300J


https://dl.doubtnut.com/l/_3rlS9DnTrtNj
https://dl.doubtnut.com/l/_yxX93wee0tFh

Answer: A::B::D

o Watch Video Solution

2. Consider the body of mass 0.2 kg and a smooth

incline of hight 3.2 m and length 10 m. Select the
correct alternative
A.a. Minimum work required to lift the block
from the ground and put it at the top is 6.4 |
B.b. Work required to slide the body up the

incline (slowly) is 6.4 )


https://dl.doubtnut.com/l/_yxX93wee0tFh
https://dl.doubtnut.com/l/_QCxIdxGVsa4j

C. c. Maximum speed of the body slipping down

from rest on the plane, on reaching the

ground is 8 m/s

D.d. Work required to slide the body down the

plane is more than 6.4 |

Answer: A::B::C

° Watch Video Solution

3. A body is acted upon by a force. If work done by
the force is zero, then which of the following is (are)

possible?


https://dl.doubtnut.com/l/_QCxIdxGVsa4j
https://dl.doubtnut.com/l/_c6P6wYDFNvmT

A.The body moves in such a way that point of

application of the force remains fixed

B. The body remains stationary but the point of

application of the force moves on the object

C.The force is always. Perpendicular to its

acceleration

D. The velocity is always perpendicular to the

force

Answer: A::B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_c6P6wYDFNvmT
https://dl.doubtnut.com/l/_jruPN8eBD7Z0

4. AB and C are three persons who can row their
boats with speeds 10 m/s 7 m/s and 3 m/s
respectively in still water Velociy of flow of water in a
river is 7 m/s All start rowing their boats upstream
then

A. Work done on A by water w.rt. B is positive

B. Work done on B by water w.r.t. bank of river is

zero

C. Work done on C by water w.r.t. B is negative

D. Work done on B by water wirt. Cis positive

Answer: A::B::C::D



https://dl.doubtnut.com/l/_jruPN8eBD7Z0

o Watch Video Solution

5. A body is moving on a circlar path of radius r with

: K
constant speed under the action of force —
I”O

Assuming infinity as zero potential energy reference,

tick the correct alternative

K
A. Kinetic energy of body is —
272

K
B. Potential energy of the body is P
I’G

K
C. Mechanical energy of the body is — F
/,’J

D. The body is in a bound state

Answer: A::B

f _ 1


https://dl.doubtnut.com/l/_jruPN8eBD7Z0
https://dl.doubtnut.com/l/_mMXYxMTJaF2S

o Watch Video Solution J

6. Potential energy U(r ) varies with position r as
shown in figure

A

it 2o
TN g
o

Which of the following conclusions are correct?

A. Force is positive at Q and R
B. Force is negative at O and X

C. Forces is maximum (magnitude) at O, R and X


https://dl.doubtnut.com/l/_mMXYxMTJaF2S
https://dl.doubtnut.com/l/_q8xPdBb7JUV6

D. Equlibrium is indicated at P, S and Z

Answer: A::B::C::D

° Watch Video Solution

7. Figure shows a plot of the potential energy as a

function of z for a particle moving along the x-axis.


https://dl.doubtnut.com/l/_q8xPdBb7JUV6
https://dl.doubtnut.com/l/_GJg1lBbIpAR1

Which of the following statement(s) is/are true?

UA

» X

A. The particle is in equlibrium at 3 out of 4

B. The particle is in equlibrium at 2 out of 4

points shown

C.The particle is in stable equlibriumat £ = b

D.The particle is in unstable equlibrium at

r=d


https://dl.doubtnut.com/l/_GJg1lBbIpAR1

Answer: A::C::D

° Watch Video Solution

8. A 5 kg body is fired vertically up with a speed of
200 m/s. Just before it hits the ground, its speed is

150 m/s. Over the entire trip,

A. Change in internal energy of the projectile

and air is —43750J.

B. The work done by gravity is 44000 )

C. The work done by gravity is zero


https://dl.doubtnut.com/l/_GJg1lBbIpAR1
https://dl.doubtnut.com/l/_JbcM9EOFOI0g

D. The time of upward motion is less than that

for downward motion

Answer: A::C::D

o Watch Video Solution

9. Which of the following statements are incorrect?

A. If there were no friction, work needed to be

done to move a body up an inclined plane will

be zero.


https://dl.doubtnut.com/l/_JbcM9EOFOI0g
https://dl.doubtnut.com/l/_3vM85D6p50bv

B. If there were no friction, the moving vechicles

could not be stopped even by locking the

breakes

C.As the angle of inclination is increased, the

normal reaction on the body placed on it

iIncreases

D. A duster weighing 0.5 N is pressed against a

vertical board with a force of 11 N If the

coefficient of friction is 0.5 the work done in

rubbing it upwards through a distance of 10

cm is 0.55 )


https://dl.doubtnut.com/l/_3vM85D6p50bv

Answer: A::C::D

o Watch Video Solution

10. The kinetic energy of a particle continuously

increases with time. Then

A.the magnitude of its linear momentum also

increases continously with time

B.the height above th ground level must

continously decreases


https://dl.doubtnut.com/l/_3vM85D6p50bv
https://dl.doubtnut.com/l/_qa7zpcF8LSjO

C.the resultant force on the particle must be
parallel to the velocity at all instants
D. the resultant force on the particle must be at

an angle less than 90°° all the time

Answer: A::D

° Watch Video Solution

11. A block of mass 10 kg is hanging over a smooth
and light pulley through a light string and the other
end of the string is pulled down by a constant force

F. The kinetic energy of the block increases by 20 J in


https://dl.doubtnut.com/l/_qa7zpcF8LSjO
https://dl.doubtnut.com/l/_dBqRKqtKnqnY

1s

A. Tension in string is 120 N

B. Tension is string is 100 N


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

C. The work done by tension on the block is 120 |

inls

D. The work done by the force of gravity is 100 J

Answer: A::C

o Watch Video Solution



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

12. The work done by the force of gravity is 100 |

A.If bob is given an initial velocity u = 12 m/s it

complete the loop


https://dl.doubtnut.com/l/_Zj0mkFi6plBB

B.If w=8m /s maximum height attained by
bob is 4 m

C.If u = 10m /s, maximum height attained by
bob is 4 m

D.If u = 2m /s, it excautes oscillation

Answer: A::B::D

° Watch Video Solution

13. In the figure show m = 1kg, M = 2 kg. When
smaller block (m) descends through 1m, it acquires a

speed of 1 m/s. Take g = m/s* and choose the


https://dl.doubtnut.com/l/_Zj0mkFi6plBB
https://dl.doubtnut.com/l/_fS415I5IE15Z

correct statements out of the following

o m
(M0

J7777777777777777 L

i

A. When the speed of smaller block (m) is 1 m/s.

B. When the speed of smaller block (m) is 1 m/s,

the speed of bigger block is 2 m/s


https://dl.doubtnut.com/l/_fS415I5IE15Z

C. Coefficient of kinetic friction between the

13
bigger block (M) and horizontal surface is 0

D. Coefficient of kinetic friction between the

12
bigger block (M) and horizontal surface is 30

Answer: B::D

° Watch Video Solution

14. A light rigid rod of length | is hinged at one end
and it is free to rotate in a vertical plane. A particle
of mass m is attached to another end of the rod.

The particle is released from rest at its highest


https://dl.doubtnut.com/l/_fS415I5IE15Z
https://dl.doubtnut.com/l/_hZOn5EVSb1II

point. Select the correct statement out of the
following
A. Tension in the rod is zero when it makes an
41 (1 : .
angle of cos 3 with the vertical
B. Tension in the rod is zero when it makes an

2
angle of cos ! (§> with the vertical

/2
C.Speed of partical of mass m is ggl when

the tension in the rod is zero

/4
D. Speed of particle of mass m is ggl when

the tension in the rod is zero

Answer: B::C



https://dl.doubtnut.com/l/_hZOn5EVSb1II

° Watch Video Solution

15. Potential energy of a system of particles is

Q ..
U = — where r is distance between the

3r3 o2’

particles. Here a and B are positive constants.

Which of the following are correct for the system?

A. Equlibrium separation between the particles is

a
B
a oo
B.Forr = E’ the equlibrium is stable
a T
C.Forr = E’ the equlibrium is unstable


https://dl.doubtnut.com/l/_hZOn5EVSb1II
https://dl.doubtnut.com/l/_IXJiYjN0C0vQ

D. Work required to slowly move the particles to
infinite separation from initial equlibrium

position is —
o

Answer: A::C

° Watch Video Solution

16. A block hangs freely from the end of a spring. A
boy then slowly pushes the block upwards so that
the spring becomes strain free. The gain in
gravitational potential energy of the block during

this process is not equal to


https://dl.doubtnut.com/l/_IXJiYjN0C0vQ
https://dl.doubtnut.com/l/_5VOLQt41z9Ud

A.The work done by the boy against the

gravitational force acting on the block

B. The loss of energy stored in the spring minus

the work done by the tension in the spring

C.The work done on the block by the boy plus

the loss of energy stored in the spring

D. The work done on the block by the boy minus

the work done by the tension in the spring

plus the loss of energy stored in the spring

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_5VOLQt41z9Ud

SECTION-D (LINKED COMPREHENSION TYPE

QUESTIONS) (COMPREHENSION-)

1. A uniform chain of mass m and length | is lying on
a horizontal table with one-third of its length
hanging over the edge of the table.

., L RN TUTNT R
W)

If the chain is limiting equlibrium, what is the
coefficient of friction for the contact between table

and chain?


https://dl.doubtnut.com/l/_5VOLQt41z9Ud
https://dl.doubtnut.com/l/_0I8SuNFssc7e

>

N|w Wl W~ o=

Answer: A

° Watch Video Solution

2. A uniform chain of mass m and length | is lying on
a horizontal table with one-third of its length

hanging over the edge of the table.


https://dl.doubtnut.com/l/_0I8SuNFssc7e
https://dl.doubtnut.com/l/_RsljWN9C6gbs

. ’ . . 7 4 .
IO

S|

If a gentle push is given to hanging end, it will start
moving down. What is the change in gravitational

potential energy of the chain, as it just leaves the

table?
dmgl
A ——
9
dmgl
B. ———
9
17mgl
C. 13
mgl
18

Answer: B

f


https://dl.doubtnut.com/l/_RsljWN9C6gbs

l o Watch Video Solution J

3. A uniform chain of mass m and length | is lying on
a horizontal table with one-third of its length

hanging over the edge of the table.

| fo2e ReyeXe] TER
e S AR R
S S ///: /

vl

What is the speed of the chain, when it just loses

NI

contact with the table?

A. \/2gl


https://dl.doubtnut.com/l/_RsljWN9C6gbs
https://dl.doubtnut.com/l/_MkFvvMf9uP5A

2
C§1/2gl
D. /gl

Answer: C

° Watch Video Solution

SECTION-D (LINKED COMPREHENSION TYPE

QUESTIONS) (COMPREHENSION-II)

1. A constant force of 10 N act on a block as shown
in figure initial velocity of the block is zero. It is
observed from three frames of reference 5;, S5 and

ground. The frame 5] start from rest and move with


https://dl.doubtnut.com/l/_MkFvvMf9uP5A
https://dl.doubtnut.com/l/_H1Vh8rv82vby

constnat acceleration 10m /s2. The frames
S; and S, and particle start moving simultaneously

att = 0.

P 1477 ST ST T

— s Smooth

> 10 m/s

Work done on block in 1 s as observed from frame

Sl is

A.50]

B. —50J

C.100 |

D. Zero


https://dl.doubtnut.com/l/_H1Vh8rv82vby

Answer: D

o Watch Video Solution

2. A constant force of 10 N act on a block as shown
in figure initial velocity of the block is zero. It is
observed from three frames of reference \5;, S5 and
ground. The frame 5] start from rest and move with
constnat acceleration 10m /s2. The frames
S; and Sy and block start moving simultaneously

att = 0.


https://dl.doubtnut.com/l/_H1Vh8rv82vby
https://dl.doubtnut.com/l/_qckPwTEOFD9U

,'“,',*,’,77“‘»/,.77 TI7777777777 Smooth
81 "’"’10 m

S 10 m/s

Net work done on block in 1 s as observed from

frame S5 is

A.50])

B. —50J

C.100)

D. Zero

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_qckPwTEOFD9U

3. A constatnt force of 10 N act on a block as shown
in figure intal velocity of the particle is zero. It is
observed from three frames of reference 51, S2 and
ground. The frame 57 start from rest and move with
constnat acceleration 10m/s. The frames

S1 and 52 and particle start moving simultaneously

att = 0.
Pt n s 10 N
“**l_!\ ?.af\g-'_' , 1\/7 F‘l 77/4—\

J,;‘,,l/'lllllldll ¢ L4 Smooth
r____t\..—- \ .7 P .
| S, b-1omist |

-—-ﬁ-“—_J N v . .

| )
S 10 mis
A

The rate at which work is done by constant force on


https://dl.doubtnut.com/l/_qckPwTEOFD9U
https://dl.doubtnut.com/l/_Ji6Wbn8uSXEg

the particle is always non-negative when observed

fom

A.S; only

B. S; and ground

C. Sy only

D. 51, S5 and ground

Answer: B

° Watch Video Solution

SECTION-D (LINKED COMPREHENSION

QUESTIONS) (COMPREHENSION-III)



https://dl.doubtnut.com/l/_Ji6Wbn8uSXEg

1. In the arrangement show in figure, the track is
frictionless until the body reaches the higher level. A
frictional force stops the body in a distance d from
A. The initial speed of the body vy is 6 m/s the
height h is 1T m and the coefficient of kinetic friction

is 0.2.

The speed of body at the higher level Ais

A.3m/s

B.4 m/s


https://dl.doubtnut.com/l/_PdX7uFCboV8S

C.5m/s

D.4.25 m/s

Answer: B

° Watch Video Solution

2. In the arrangement shown in figure, the track is
frictionless until the body reaches the higher level. A
frictional force stops the body in a distance d from
A. The initial speed of the body v, is 6 m/s the

height h is 1 m and the coefficient of kinetic friction


https://dl.doubtnut.com/l/_PdX7uFCboV8S
https://dl.doubtnut.com/l/_nFDmh4narPx0

is 0.2. What is the maximum distance d travelled by

body on rough surface?

A.3m

B.4 m

C.5m

D.4.25m

Answer: B

° Watch Video Solution

3. In the arrangement show in figure, the track is

frictionless until the body reaches the higher level. A


https://dl.doubtnut.com/l/_nFDmh4narPx0
https://dl.doubtnut.com/l/_oOAuRBtY19Gv

frictional force stops the body in a distance d from
A. The initial speed of the body v, is 6 m/s the
height h is 1T m and the coefficient of kinetic friction

is 0.2.

oy
‘i

smodth -

What is the work done by friction force on the body
during the motion.

A. —30J

B. —15J

C.—16J


https://dl.doubtnut.com/l/_oOAuRBtY19Gv

D. —20J

Answer: C

° Watch Video Solution

SECTION-D (LINKED COMPREHENSION TYPE

QUESTIONS) (COMPREHENSION-1V)

1. A particle of mass m moves along a horizontal
circle of radius R such that normal acceleration of
particle varies with time as a,, = kt*>. where k is a
constant.

Tangential force on particle at t s is


https://dl.doubtnut.com/l/_oOAuRBtY19Gv
https://dl.doubtnut.com/l/_Ekg6IYcjTsun

A 2m+/EkR

B.mvkR

c. ™ kR

Answer: B

o Watch Video Solution

2. A particle of mass m moves along a horizontal
circle of radius R such that normal acceleration of

particle varies with time as a,, = kt>. where k is a


https://dl.doubtnut.com/l/_Ekg6IYcjTsun
https://dl.doubtnut.com/l/_uctEeGXi6BIT

constant.

Total force on particle at time t s is

A. m\/k(Rz + kt*)

B.m\/k(R + kt*)

C. 2m\/k(R + kt*)

m
D. 5\l (R + kt?)

Answer: B

° Watch Video Solution

3. A particle of mass m moves along a horizontal

circle of radius R such that normal acceleration of


https://dl.doubtnut.com/l/_uctEeGXi6BIT
https://dl.doubtnut.com/l/_Oxh1UPfFMyMb

particle varies with time as a,, = kt>. where k is a

constant.

Power developed by total at time T is

A mkRT
' 3

B.2mkRT

c mkRT
2

D. mkRT

Answer: D

° Watch Video Solution

SECTION-E (ASSERTION-REASON TYPE QUESTIONS)



https://dl.doubtnut.com/l/_Oxh1UPfFMyMb

1. A partical moves in a conservation filed with no
other forces acting on it. At a given instant, the
kinetic energy of the particle is 0.5 ) and potential
energy is —0.3H.

STATEMENT 1 The particle must escape the field at
same instant of time

STATEMENT 2. The total machanical energy of the

particle is positive.

A. Statement-1 is True, Statement-2 is True,

Statement-2 is a correct explanation for

Statement-1


https://dl.doubtnut.com/l/_WHq2MgtRsRoY

B. Statement-1 is True, Statement-2 is True,

Statement-2 is NOT a correct explanation for

Statement-1

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: A

° Watch Video Solution

2. STATEMENT-1 The kinetic energy gradient is
proportional to acceleration of a particle moving

along a straight line.


https://dl.doubtnut.com/l/_WHq2MgtRsRoY
https://dl.doubtnut.com/l/_jVB0dUcg4LAh

STATEMENT-2: Work done by net force is equal to

increase in kinetic energy of a particle.

A. Statement-1 is True, Statement-2 is True,

Statement-2 is a correct explanation for

Statement-1

B. Statement-1 is True, Statement-2 is True,

Statement-2 is NOT a correct explanation for

Statement-1

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: A



https://dl.doubtnut.com/l/_jVB0dUcg4LAh

° Watch Video Solution

3. STATEMENT-1 The work done on a body by spring
force is always negative.

STATEMENT-2 The force acting on a body due to the
spring always tries to decreases the extension or

compression of friction.

A. Statement-1 is True, Statement-2 is True,

Statement-2 is a correct explanation for

Statement-2


https://dl.doubtnut.com/l/_jVB0dUcg4LAh
https://dl.doubtnut.com/l/_VaBbzAriI69B

B. Statement-1 is True, Statement-2 is True,

Statement-2 is NOT a correct explanation for

Statement-2

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: D

° Watch Video Solution

4, Consider a block of mass m that slides down the
different inclined planes having same base legth L

and same coefficient of friction.


https://dl.doubtnut.com/l/_VaBbzAriI69B
https://dl.doubtnut.com/l/_q59KQrt5UUnZ

STATEMENT-1 Work done by force of friction will be

same for the motion of the two inclined planes.

STATEMENT-2 Frictional force is a conservation force.

A. Statement-1 is True, Statement-2 is True,

Statement-2 is a correct explanation for

Statement-4

B. Statement-1 is True, Statement-2 is True,

Statement-2 is NOT a correct explanation for


https://dl.doubtnut.com/l/_q59KQrt5UUnZ

Statement-4

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: C

° Watch Video Solution

5. STATEMENT-1 When a conservative force performs
positive work on a body, potential energy of the
system decreases.

STATEMENT-2 Work done by a conservative force

does not produce any change in kinetic energy.


https://dl.doubtnut.com/l/_q59KQrt5UUnZ
https://dl.doubtnut.com/l/_anyBqH6Sa7s0

A. Statement-1 is True, Statement-2 is True,

Statement-2 is a correct explanation for

Statement-5

B. Statement-1 is True, Statement-2 is True,

Statement-2 is NOT a correct explanation for

Statement-5

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_anyBqH6Sa7s0
https://dl.doubtnut.com/l/_IoWhNqu0sHdN

6. STATEMENT-1 Work done by a force depends on

the frame of reference.

STATEMENT-2 Displacement of a body is different in

different frames of reference.

A. Statement-1 is True, Statement-2 is True,

Statement-2 is a correct explanation for

Statement-1

B. Statement-1 is True, Statement-2 is True,

Statement-2 is NOT a correct explanation for

Statement-1

C. Statement-1is True, Statement-2 is False


https://dl.doubtnut.com/l/_IoWhNqu0sHdN

D. Statement-1 is False, Statement-2 is True

Answer: A

o Watch Video Solution

7. STATEMENT-1 Positive potential energy means that
a positive work will be done on the body by the
conservative force while returning to its reference
position.

STATEMENT-2 The absolute value of potential energy

depends on reference.


https://dl.doubtnut.com/l/_IoWhNqu0sHdN
https://dl.doubtnut.com/l/_CVUh4i5NeJyt

A. Statement-1 is True, Statement-2 is True,

Statement-2 is a correct explanation for

Statement-1

B. Statement-1 is True, Statement-2 is True,

Statement-2 is NOT a correct explanation for

Statement-1

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_CVUh4i5NeJyt
https://dl.doubtnut.com/l/_vIr9bsSLziZi

8. STATEMENT-1 Work done by gravity in raising a

box onto a platform does not depend on how fast it

is raised

STATEMENT-2 Work done depends only on force and

displacement

A. Statement-1 is True, Statement-2 is True,

Statement-2 is a correct explanation for

Statement-1

B. Statement-1 is True, Statement-2 is True,

Statement-2 is NOT a correct explanation for

Statement-1


https://dl.doubtnut.com/l/_vIr9bsSLziZi

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: C

° Watch Video Solution

9. STATEMENT-1 Work done by static friction in any
reference frame is zero
STATEMENT-2 If work done on the body is positive its

kinetic energy increases.

A. Statement-1 is True, Statement-2 is True,

Statement-2 is a correct explanation for


https://dl.doubtnut.com/l/_vIr9bsSLziZi
https://dl.doubtnut.com/l/_WFWDfDBahKEg

Statement-9

B. Statement-1 is True, Statement-2 is True,

Statement-2 is NOT a correct explanation for

Statement-9

C. Statement-1is True, Statement-2 is False

D. Statement-1 is False, Statement-2 is True

Answer: D

° Watch Video Solution

SECTION-F (MATRIX-MATCH TYPE QUESTIONS)



https://dl.doubtnut.com/l/_WFWDfDBahKEg
https://dl.doubtnut.com/l/_gcozwAgePqRM

1. A girl is swinging in a swing with a constant
angular amplitude 60°. Force constnat of the
cushion on which she sits is K. Strings of swing are
massless and extensible. Assuming highest point as

Datum, match the entries in column I and Il

Column | Column 1
(M) At thic fowest pomt of swing (p) Kinetic energy is maximum

(12 The e iant stwinch potential energy (@) Elastic potential energy is ma
st [RRTEPSIARIVING]
() P et s wchich polentilenergy (r) Kinetic energy is minimum

e the custuon s mimimum
(D1 The e tant b whiach tanaential {s) Gravitational potential ‘energy

OO e s i

o Watch Video Solution



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

2. Match the following

Column |

Column 1t
(A Foree of fnction

Change in kinetic energy 7
(B3) Noral reaction on a block kept on

(@) Change in mechanical energy
tonsental ground

() Work done by all forces

o . () Can be less than mg
O et o by all forces other than

(s) May be equal to mg
consenative forces

° Watch Video Solution

3. Match the following

Column | Column i
(p) Momentum of particle is increases by (p) 10%
100%. Corresponding change in
kinetic chergy of particle is
(B) Kinetic energy of particle is decreased by @ 2%

100%. Corresponding change in
momentum of particle is o
.(C) Momenturm of particle is increases by )

1%. Correéponding change in kinetic

.o -energy of particleis _ o
({53} Kinetic energy- of particle-is increase by * |
.. 21%: Corresponding change in ‘
momenturn of pamcfe is
a wWAF & 1. wws 1


https://dl.doubtnut.com/l/_8lq69n4t0iJh
https://dl.doubtnut.com/l/_RnEZ9VMCIa4L

{t ™ Vvvald vidco o50i1ution ]

4. The potential energy for a conservative system is

3 2
given by U = a; — 532: + 62 + 3. Match all the

entries in Column | to all the entries in Column IlI.

Column | ' Column 1
, , o 23
{A) The magnitude of net force on particle at x =0 (P) Y
(B) The equilibrium positions are - @ 2
(C) The stabie equilibrium position is " 3
(D) Potential energy at unstable equilibrium (s) ©

° Watch Video Solution

5. Column 1l lists some expression of force and

potential energy. Match the entries in column | with


https://dl.doubtnut.com/l/_RnEZ9VMCIa4L
https://dl.doubtnut.com/l/_g6nnzH9AfSE2
https://dl.doubtnut.com/l/_cw55bksAWe8x

the expression in column II.

Column |

Column 1
(A) Force acting on the particle is constant (P) i—;:y?
(B) Foirce on the particle is non-conservative (@) F= x;
(C) Atorigin the: particle will be in equilibrium N F= (10'_ 2x)i
(D) Particle can be in stable equilibriurn at some points (s)" U= (x*—25)"
(t)y U=10x

o Watch Video Solution

SECTION-G (INTEGER ANSWER TYPE QUESTIONS)

1. A particle experience a force of 10 N which is
constant in magnitude and is always acting towards
origin. Calculate the work done by the force on the

particle during its displacement from (1,2, 3) to

(-1, —2,3):


https://dl.doubtnut.com/l/_cw55bksAWe8x
https://dl.doubtnut.com/l/_gUqKYM13Q3HN

o Watch Video Solution

2.Ablock A has a mass m; = 2kg and is attached to
a spring of spring constant 50 N/m. Another block
of mass 4 kg is pressed against A, so that the spring
is compressed by a distance d. Then find the
maximum value of d (in metre) for which on release
of B. the block A does no lose contact from wall.

(Friction coefficient p = 0.5).

g | “'*d—“‘*f
ST IT777777777777, 7/7////;/ -
=05 (mean position)



https://dl.doubtnut.com/l/_gUqKYM13Q3HN
https://dl.doubtnut.com/l/_yhWYA72ispJ4

{ ' Vvvallll viaCo >01ution ]

3. A block is released at A and slides on smooth
surface in shape of quarter circel. The horizontal
part is rough if the block comes to rest 1.0 m away
from B, then what is the coefficient of kinetic

friction?

° Watch Video Solution



https://dl.doubtnut.com/l/_yhWYA72ispJ4
https://dl.doubtnut.com/l/_BVrTVGkBtliu
https://dl.doubtnut.com/l/_6lO6Ati4d8K8

— A ~

4. A particle is acted upon by a force F' = yi + xj

newton. When the particle is moved from (1 m, 1 m)
. . % .

to (9m, 3 m) via straight path, work done by F' isy.

: T
What is the value of — ?
Yy

° Watch Video Solution

5. A particle of mass m is placed in equilibrium at
the top of a fixed rough hemisphere of radius R.
Now the particle leaves the contact with the surface
of the hemisphere at angular position 8 with the

3
vertical where cos 623. if the work done against


https://dl.doubtnut.com/l/_6lO6Ati4d8K8
https://dl.doubtnut.com/l/_pzzZZDVJgCsW

2mgR

friction is
Ox

, find x.

[Ty

° Watch Video Solution

6. Under the action of foece, 1 kg body moves such
that its position x as a function of time t is given by
43

T = 3 x is meter. Calculate the work done (in

joules) by the force in first 2 seconds.

[ o |


https://dl.doubtnut.com/l/_pzzZZDVJgCsW
https://dl.doubtnut.com/l/_R1eFzBphyFpL

| & Watch Video Solution

SECTION-H (MULTIPLE TRUE FALSE TYPE QUESTIONS)

1. STATEMENT-1: Work done by the net force acting

on a particle is equal to the change in its kinetic
energy.

STATEMENT-2: Change in potential energy is always
equal to the work done by external forces.
STATEMENT-3: Work energy theorem is not
applicable, if the work is done by the non-

conservative forces

ATTF


https://dl.doubtnut.com/l/_R1eFzBphyFpL
https://dl.doubtnut.com/l/_BSCsVu892GHL

B.TFT

C.TFF

D.FTT

Answer: C

° Watch Video Solution

2. STATEMENT-1:  Work-energy  theorem s
consequence of Newton's laws of motion.
STATEMENT-2: The work done by a conservative force

along a closed path is zero.


https://dl.doubtnut.com/l/_BSCsVu892GHL
https://dl.doubtnut.com/l/_tXIBlQUchKp0

STATEMENT3: Work done by a constant force is

independent of the path.

ATTT

B.TFT

C.FFT

D.FFF

Answer: A

° Watch Video Solution

3. STATEMENT-1: Potential energy has a minimum at

the position of stable equilibrium.


https://dl.doubtnut.com/l/_tXIBlQUchKp0
https://dl.doubtnut.com/l/_fRWSBlzoxVjt

STATEMENT-2: Mechanical energy of a system is
always positive
STATEMENT 3-: Work done by the friction may be
positive
identify the correct combination of true (T) and
false (F) of the given three statements

ATFT

B.TTT

C.FFT

D.FFF

Answer: A

° Watch Video Solution



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

4. Choose the correct combination of true (T) or fale
(F) for the statements.

STATEMENT-1: A particle may be accelerating in a
reference frame even if net extermal force on the
particle is zero.

STATEMENT-2: Newton's laws are valid only in frames
at rest.

STATEMENT-3: Work done by a force depends on

reference frame.

ATTT

B.TFT


https://dl.doubtnut.com/l/_fRWSBlzoxVjt
https://dl.doubtnut.com/l/_vmIveB0IRAcY

C.FFT

D.FFF

Answer: B

o Watch Video Solution

5. STATEMENT-1: When a machine gun fires n bullets
per second each with kinetic energy k, power of the
gun is P =nk

STATEMENT-2: Power P = work done/time.

STATEMENT-3: For uniform circular motion the


https://dl.doubtnut.com/l/_vmIveB0IRAcY
https://dl.doubtnut.com/l/_MIPFcbAifjdb

instantaneous power delivered by centripetal force

is always zero.

ATTT

B.FFF

CTTF

D.FTT

Answer: A

° Watch Video Solution

6. A man rowing a boat upstream is at rest with

respect the bank.


https://dl.doubtnut.com/l/_MIPFcbAifjdb
https://dl.doubtnut.com/l/_7ednVwQYBeoJ

STATEMENT-1: The man is doing no work with
respect to ground.
STATEMENT-2: The man is doing a positive work with
respect to stream.
STATEMENT-3: Work done does not depend in frame
of reference.

ATTT

B.TTF

C.TFF

D.FFT

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7ednVwQYBeoJ

7. STATEMENT -1: Work done on a body A by B must
be equal and opposite and the work done by Aon B
STATEMENT-2: if body undergoes a displacement
under the action of a force, then the force must
have done some work.

STATEMENT-3: When we climb the stairs, it is the
work done by the stairs which increases our

potential energy.

AFFF

B.TTT

C.TTF


https://dl.doubtnut.com/l/_7ednVwQYBeoJ
https://dl.doubtnut.com/l/_1etnLEbHiTMX

D.FTF

Answer: A

o Watch Video Solution

8. STATEMENT-1: Kilowatt hour is a unit of power

STATEMENT-2: Work done energy have same Sl units.

STATEMENT-3: Dimensions of work is M L*T'2.

AFFF

B.FTT

C.TTF


https://dl.doubtnut.com/l/_1etnLEbHiTMX
https://dl.doubtnut.com/l/_KnlNPOC8yYhM

D.FTF

Answer: B

o Watch Video Solution

9. STATEMENT-1: If a car and truck hacve same
momentum then the tr5uck has more kinetic energy
STATEMENT-2: If a car and truck have same kinetic
energy then the truck has more momentum.

STATEMENT-3: If a car and truck have same kinetic

energy then both have same momentum

ATTEF


https://dl.doubtnut.com/l/_KnlNPOC8yYhM
https://dl.doubtnut.com/l/_vWtLjDzwPstW

B.FFT

C.FTF

D.TFT

Answer: C

o Watch Video Solution

10. STATEMENT-1: If a spring is elongated it does
positive work
STATEMENT-2: If a spring is compressed it foes

negative work


https://dl.doubtnut.com/l/_vWtLjDzwPstW
https://dl.doubtnut.com/l/_MqaNPXEvpuQS

STATEMENT-3: Spring does not work whether it is

elongated or compressed as it is non-living

ATTF

B.TFF

C.FTT

D.FTF

Answer: D

° Watch Video Solution

SECTION-I (SUBJECTIVE TYPE QUESTIONS)



https://dl.doubtnut.com/l/_MqaNPXEvpuQS
https://dl.doubtnut.com/l/_SYvH01cX39XI

1. A box of mass 200 kg is kept on a rough
horizontal floor having coefficient of static friction
s = 0.25 and coefficient kinetic friction p; = 0.2.
Find the work done by a man to slide the body
slowly through 20 m with a minimum force. Also find

the magnitude of the minimum force.

° Watch Video Solution



https://dl.doubtnut.com/l/_SYvH01cX39XI

2. Consider the situation shown in figure.

ARNSYSESY

Mass of block A is m and that of blcok B is 2m. The
force constant of string is k. Friction is absent
everywhere. System is released from rest with the
spring unstretched. Find

(a) The maximum extension of the spring x,,

(b) The speed of block A when the extension in the

. . Lm
springtisx = 5


https://dl.doubtnut.com/l/_sdoQraCTnw96

(c ) The net acceleration of block B when extension

. .. Im
in the spring is ¢ = 7

° Watch Video Solution

3. A block of mass m is pulled by a constant power P
placed on a rough horizontal plane. The friction
coefficient between the block and the surface is p.

Maximum velocity of the block will be

° Watch Video Solution



https://dl.doubtnut.com/l/_sdoQraCTnw96
https://dl.doubtnut.com/l/_q9uVtW2lWTNY

4. Starting form rest, a body slides down a 45°
inclined plane in twice the time it takes to slide
down the same distance in the absence of friction.
The coefficient of friction between the body and the

inclined plane is

0 Watch Video Solution

5. A bullet of mass 20 g travelling horizontally at
100ms ~ ! gets embedded at the centre of a block of
wood of mass 1kg, suspended by a light vertical
string of Tm in length. Calculate the maximum

inclination of the string to the vertical.


https://dl.doubtnut.com/l/_EWRgrEeDveUU
https://dl.doubtnut.com/l/_1PQIRxBri2pU

° Watch Video Solution

6. A cord is used to lower vertically a block of mass
M by a distance d with constant downward

acceleration % Work done by the cord on the block

° Watch Video Solution

SECTION-J (AAKASH CHALLENGERS QUESTIONS)

1. Rain drops each of mass m falling from rest in air

experience an upward force given by f= - bv where b


https://dl.doubtnut.com/l/_1PQIRxBri2pU
https://dl.doubtnut.com/l/_bAvvVOmzz6Hg
https://dl.doubtnut.com/l/_P7qWWPfeL9FH

is a constant and v is velocity of the drop. Using
work energy theorem, derive an expression for
(A) v = f(t) i.e. velocity function of time.

dE :
(B) — = f(t) where E = Total mechanical energy
of the rain drop

dE dU

( C) Draw the graphs praleTe and Pyiscous @S a

function of time U is potential energy and P

represent power ?

° Watch Video Solution

2. A particle is moved foom the orgin A, back to the

origin, along the path ABCDEFA as shown in figure


https://dl.doubtnut.com/l/_P7qWWPfeL9FH
https://dl.doubtnut.com/l/_uYj6WoVrgwvy

B(0,1,0) .
P> D
A
T
------- > X
A (1,0, 0)
R —<¢
F(0,0,1) E
Y4
Z

(A) Find the work done by the force
— N ~ ~

F = yi + z5 + zk acting on the particle, in the
round trip?

(B) Is the force given in part (A) conservative?

° Watch Video Solution



https://dl.doubtnut.com/l/_uYj6WoVrgwvy

3. Three particeles each of mass m are converted by
three identical speings each of stiffness k. The rings
and springs can slide along a smooth vertical rigid
circular wire of radius R. Find the potential energy

of the system relative to the centre O.



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

[ W Watch Video Solution J

4. In a simple pendulum, the breaking strength of
the string is double the weight of the bob. The bob
is released from rest when the string is horizontal.
The string breaks when it makes an angle 6 with the

vertical.

° Watch Video Solution

5. A smooth ring of mass ml connected with a
hanging block of mass m2, by a long inextensible

string, is released from rest. The ring moves


https://dl.doubtnut.com/l/_ddZsKRoEbJtM
https://dl.doubtnut.com/l/_zywHjIFUfdDy
https://dl.doubtnut.com/l/_scW5j3tDpR6Q

vertically along a fixed rigid rod as shown in figure.

Describe the motion of the ring if

(A) ml = 2m?2
(B) m1l = m2
m2
C l=—
(C)m 5

| - ﬂ-hf
3 | I O A

i -1t
. - i ", .. R - - -
{_..._ahr——-’ & L. °
H .
! T .
H )-‘ . . -
. % I
. . 3
T~ .-
. - ¢ -
- .
V4 ’:7{’}?” .,“ -

I ° Watch Video Solution


https://dl.doubtnut.com/l/_scW5j3tDpR6Q

6. A block is projected with a speed vy strikes the
point pf projection after describing the path as
shown in figure by dotted line. If friction exists for
the path of length d and the vertical circular path is

smooth, assuming coefficient of frictioin to be i

(A) Find vo?

(B) What is the minimum value of vg ?

° Watch Video Solution



https://dl.doubtnut.com/l/_scW5j3tDpR6Q
https://dl.doubtnut.com/l/_2hnTZJNixEYl

7. A block of mass m is released from rest onto a
spring. A having stiffness k4 = mg/2h as shown in
figure. If the block compresses spring B through a

distance h, find the:



https://dl.doubtnut.com/l/_2hnTZJNixEYl
https://dl.doubtnut.com/l/_dTAAr0vAGlhh

a. stiffness of the spring B
b. equilibrium position of the block
c. maximum velocity of the block

d. maximum acceleration of the block

° Watch Video Solution

8. Two beads of masses m; and my connected by
an inextensible string are kept at rest at the
horizontal diametrical points of a fixed smooth
vertical semicircular tube. If the beads are released
from the given position, find their speeds as the

function of vertical distance y converted by mass


https://dl.doubtnut.com/l/_dTAAr0vAGlhh
https://dl.doubtnut.com/l/_lZtK3VxeCcLX

° Watch Video Solution

9. A partical of mass m attached with a massless
spring of natural length | and stiffness constant k is
releaased from rest from the horizontal positon of

the relaxed spring.


https://dl.doubtnut.com/l/_lZtK3VxeCcLX
https://dl.doubtnut.com/l/_Fx5urE0lGhel
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When the particle passes through its lowest point,
the maximum length of the spring bocomes 2| find
the

(A) Speed of the particle at its lowest point

(B) Acceleration of the particle at its lowest position.

o Watch Video Solution



https://dl.doubtnut.com/l/_Fx5urE0lGhel

10. A spring-mass system ( m; + massless spring +
my) fall freely from a height h before msy colliding
inelastically with the ground. Find the minimum

value of h so that block mq will break off the


https://dl.doubtnut.com/l/_qQ8Ky2e8udxn

surface. Assume k=stiffness of the spring.

o Watch Video Solution



https://dl.doubtnut.com/l/_qQ8Ky2e8udxn

11. A smooth sledge is moving with constant velocity
vy toward left. A block is pushed toward right with a

velocity vy’ (relative to ground).

v( )
—

[~

v, le
B ORI O

(A) Find the velocity with which the block escapes

from the sledge and necessary critical vy for
escaping from the sledge

(B) Will the block launch onto the sledge again?



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

l ) Watch Video Solution J

12. A prismatic block of mass m is lifted through a
distanced along the slant. If the coefficient of
friction between the block and slant surface is 1u.
find the

(A) Work done by force F, friction and gravity.

(B) Speed of the block after moving through a

distance d.


https://dl.doubtnut.com/l/_PVPBdUJduGCg
https://dl.doubtnut.com/l/_D0jlmW1glyjH

Assuming,u = 1/6,0 = 45%° and F = 2mg

"\ 0

° Watch Video Solution

13. Discuss the stability of an atom in a molecule
possessing  Lennard-joners  potential energy

function


https://dl.doubtnut.com/l/_D0jlmW1glyjH
https://dl.doubtnut.com/l/_6Z6qpTiwA0Iy

where x=separation between the atoms, a = 0.263

nmande = 1.5 x 10~ %2J

° Watch Video Solution

14. A pendulum bob swing from the point P when
the ideal string of length | is horizontal. Find the

(A) Speed

(B) Acceleration of the bob

(C ) Power delivered by gravity at an angular


https://dl.doubtnut.com/l/_6Z6qpTiwA0Iy
https://dl.doubtnut.com/l/_HbG1nzScJtdi

position 6

° Watch Video Solution

EXERCISE

1. A particle moves from point P(1,2,3) to (2,1,4) under

the action of a constant force F' = (2’2 + 3 + l%) N.

Work done by the force is


https://dl.doubtnut.com/l/_HbG1nzScJtdi
https://dl.doubtnut.com/l/_dhEL1VXIXc3Q

A2)

B.4)

C.16)

D.8])

Answer: A

° Watch Video Solution

2. Which of the following vector is perpendiuclar to

— " N N
the vector A = 21 + 37 + 4k?


https://dl.doubtnut.com/l/_dhEL1VXIXc3Q
https://dl.doubtnut.com/l/_daCQLWme83GX

B.47 + 3j — 2k
C.i+3j+k

D.i+ 2] — 2k

Answer: D

° Watch Video Solution

3. A block of mass 2 kg is plased on a smooth
horizontal surface. Two forces F; =20 N and
Fy =5 N start acting on the block in opposite
directions as shown. If block gets displaced by 5 m

in the direction of net force then work done by Fj is


https://dl.doubtnut.com/l/_daCQLWme83GX
https://dl.doubtnut.com/l/_QdxrsOO8boJI

A. —T75J

B. 75J

C. —25J

D. 25J

Answer: C

° Watch Video Solution

4. A position dependent force F ia acting on a

particle and its force-position curve is shown in the


https://dl.doubtnut.com/l/_QdxrsOO8boJI
https://dl.doubtnut.com/l/_pmfCmOrfAUMY

figure. Work done on the particle, when its

displacement is from O to 5 m s

FIN)
+ 10 f-=-pr

A.35])

B.25)

C.15)

D.5])

Answer: D

° Watch Video Solution



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

5. A man of mass 50 kg is standing in an elevator. If

elevator is moving up with an acceleration % then

work done by normal reaction of elevator floor on

man when elevator moves by a distance 12 m is
(9= 10m/s°):

A. 2000 ]

B. 4000 ]

C. 6000 J

D. 8000 )

Answer: D

e


https://dl.doubtnut.com/l/_pmfCmOrfAUMY
https://dl.doubtnut.com/l/_hwONYHB8u6Zh

l o VWatch Video Solution J

6. A particle moves along x - axis under the action of
a position dependent force F = (5332 — 2m)N.
Work done by force on the particle when it moves
from origintox=3 miis

A.45)

B.36

C.32)

D.42]

Answer: B



https://dl.doubtnut.com/l/_hwONYHB8u6Zh
https://dl.doubtnut.com/l/_LFMrSH9rR69h

| @ Watch video Solution |

7. What should be the angel between the direction
of force and displacement for maximum and

minimum work?

A.90° and 0°

B.0° and 90°

C.0° and 180°

D.180° and 0°

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_LFMrSH9rR69h
https://dl.doubtnut.com/l/_872qskoizfHg

8. A body constrained to move along y-axis is

subjected to a constant force
— " N A
F = — 14 25+ 3kN.The work done by this force

in moving the body a distance of 4 m along y-axis is

A 8]
B.4)
C.2]

D.6])

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_872qskoizfHg
https://dl.doubtnut.com/l/_CiYIEcSRgxQw

9. A cubical vessal of height 1 m is full of water. What
is the amount of work done in pumping water out
of the vessel ? (Take, g = 1Oms2)

A. 5000 |

B. 10000 )

C.5]

D.10 )

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CiYIEcSRgxQw
https://dl.doubtnut.com/l/_2cKxtJFxDGSu
https://dl.doubtnut.com/l/_paJ102bsZImi

10. A person pulls a bucket of water from a well of
depth h. if the mass of uniform rope is m and that
of the bucket full of water is M, then work done by

the person is.

M
A.
(2 + m)gh
5 (@)gh

. <M+ %)gh

D. (M + m)gh

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_paJ102bsZImi
https://dl.doubtnut.com/l/_Smw3WhvR6Ryf

11. Force constants K; and K> of two springs are

in the ratio 5: 4. They are stretched by same length.

If potential energy stored in one spring is 25 ] then

potential energy stored in second spring is

A.25]

B.16 ]

C.100 |

D. 20 ]

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Smw3WhvR6Ryf
https://dl.doubtnut.com/l/_txSUJ7hUu0Pk

12. Two springs have their force constants in the
ratio of 3:4. Both the springs are stretched by
applying equal force F. If elongation in first spring is

x then elogation is second spring is

A 3z

B.4x

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_txSUJ7hUu0Pk
https://dl.doubtnut.com/l/_rIJj8S3FnwhJ

13. A particle of mass 3 kg is moving along x - axis
and its position at time t is given by equation
T = (2t2 + 5)m. Work done by all the force acting
on itin time intervalt = 0tot = 3s is

A. 144 |

B.72)

C.108 )

D. 216 |

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_rIJj8S3FnwhJ
https://dl.doubtnut.com/l/_6vA5HbpgM3pz

— N N A
14. A force F' = (21} + 7+ k)N is acting on a

particle  moving  with constant  velocity

v = (2 + 25 + lAc)m/s Power delivered by force

A. 4 watt
B. 5 watt
C. 6 watt

D. 8 watt

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_6vA5HbpgM3pz
https://dl.doubtnut.com/l/_442usgRvppKm

15. Potential energy of a particle at position x is
given by U = z? — 5z. Which of the following is

equilibrium position of the particle?

Ax =0
B.x =5
Cx =25
D.x = 7.5
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_442usgRvppKm

16. A block of mass 4 kg is pulled along a smooth
inclined plane of inclination 30° with constant
velocity 3 m/s as shown, power delivered by the

force is

A. 40 watt

B. 20 wall

C. 60 watt

D. 30 watt


https://dl.doubtnut.com/l/_yMcY7EVVMktK

Answer: C

° Watch Video Solution

17. A stone is tied to one end of a light inexensible
string of length | and made to roate on a vertical
circle keeping other end of the spring at the centre.
If speed of stone at the highest point s

'v('u > \/a) then its speed at the lowest point is

A. \/4gl
/.2
B.y/v° + 2gl

C.+/v* + gl


https://dl.doubtnut.com/l/_yMcY7EVVMktK
https://dl.doubtnut.com/l/_HhtbYun1TQGt

D.,/v2 + 4gl

Answer: D

o Watch Video Solution

18. From a waterfall, water is falling down at the rate
of 100kg / s on the blades of turbine. If the height of
the fall is 100 m , then the power delivered to the
turbine is approximately equal to

A. 100 kW

B. 0.1 kW

C.10 kw


https://dl.doubtnut.com/l/_HhtbYun1TQGt
https://dl.doubtnut.com/l/_5pbLf6YNajFw

D.1kw

Answer: A

o Watch Video Solution

19. A body is moved along a straight line by a
machine delivering constant power. The distance

moved by the body in time t is proportional to

A 4/t

B.#3/2

c.t3/4


https://dl.doubtnut.com/l/_5pbLf6YNajFw
https://dl.doubtnut.com/l/_EyXVbiFjN70w

D. ¢

Answer: B

o Watch Video Solution

20. In perfectly elastic collision between two masses
m; and ms in one dimension energy transfer is a

maximum, when


https://dl.doubtnut.com/l/_EyXVbiFjN70w
https://dl.doubtnut.com/l/_KwO5vruK6gxA

D. nmy; = my

Answer: D

o Watch Video Solution

21. A ball of mass mis released from the top of an
inclined plane of inclination 8 as shown. It strikes a

- : l :
rigid surface at at a distance 7 from top elastically.


https://dl.doubtnut.com/l/_KwO5vruK6gxA
https://dl.doubtnut.com/l/_wQSffJSItMj3

Impulse imparted to ball by the rigid surface is

Answer: D



https://dl.doubtnut.com/l/_wQSffJSItMj3

o Watch Video Solution

22. Two identical balls each of mass 4 kg are moving
towards each other with speeds 2 m/s and 3 m/s
respectively. They undergo head on perfectly elastic
collision. Then impulse imparted by one ball on
other is

A.12 Ns

B.8 Ns

C.20 Ns

D.40 Ns


https://dl.doubtnut.com/l/_wQSffJSItMj3
https://dl.doubtnut.com/l/_nSQp5QQJtya9

Answer: C

o Watch Video Solution

23. A ball of mass 4 kg moving on a smooth
horizontal surface makes an elastic collision with
another ball of mass m at rest in the line of motion
of first ball. If after collision first ball moves in the
same direction with one fourth of its velocity before

collision, then mass of second ball is

A.4 kg

B. 4.4 kg


https://dl.doubtnut.com/l/_nSQp5QQJtya9
https://dl.doubtnut.com/l/_g7Od175oFDwy

C.24 kg

D.2 kg

Answer: C

° Watch Video Solution

24. A heavy vehicle moving with velocity 15 m/s
strikes an object of very small mass at rest head on
elastically. Velocity of object ater collision is

A.15m/s

B.25 m/s


https://dl.doubtnut.com/l/_g7Od175oFDwy
https://dl.doubtnut.com/l/_XjjSmd03taWa

C.20m/s

D.30 m/s

Answer: D

° Watch Video Solution

25. Two balls of equal masses m each undergo
oblique collision. If colision is perfectly elastic, then

angle between their velocities after collision is

w3y &3


https://dl.doubtnut.com/l/_XjjSmd03taWa
https://dl.doubtnut.com/l/_DwRPS87USlvs

N[y oy

Answer: D

° Watch Video Solution

26. A ball falls from a height such that it strikes the
floor of lift at 10 m/s. If lift is moving in the upward
direction with a velocity 1 m/s, then velocity with

which the ball rebounds after elastic collision will be

A. 11 m/s

B.12 m/s


https://dl.doubtnut.com/l/_DwRPS87USlvs
https://dl.doubtnut.com/l/_Y3JO4T8oy5SP

C.13 m/s

D.9m/s

Answer: B

° Watch Video Solution

27. A block of 10 g slides on smooth horizontal
surface with 20 m/s towards a spring of spring

constant 100 N/m placed horizontally (as shown in


https://dl.doubtnut.com/l/_Y3JO4T8oy5SP
https://dl.doubtnut.com/l/_FVxtSXuA4LHa

figure). The maximum compression in spring is

v =20 m/s
—r

10 g
77777777 777777777777

A.2m

B.0.2 m

C.20m

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_FVxtSXuA4LHa
https://dl.doubtnut.com/l/_UjUG7u3zjFH5

28. Two steel balls A and B of mass 10 kg and 10 g
rolls towards each other with 5m/s and 1 m/s
respectively on a smooth floor. After collision, with
what speed B moves [perfectly elastic collision]?

A.8 m/s

B.10 m/s

C.11m/s

D. Zero

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_UjUG7u3zjFH5
https://dl.doubtnut.com/l/_PJ3SD4azoBye

29. Two ivory balls are placed together at rest. A
third identical ball moving with velocity u in the line
of first two balls, as shown in figure collide head on

elastically then

U

A. Thrid ball comes to rest with second ball while
first ball moves with speed u
B. Third ball comes to rest and other two move
) U
together with speed o)

C. All three ball move together with speed %


https://dl.doubtnut.com/l/_PJ3SD4azoBye

D. All three ball move in such a manner each

makes angle 120° to each other

Answer: A

° Watch Video Solution

30. A ball is dropped from height h on horizontal
floor. If it loses 60 % of its energy on hitting the
floor then height upto which it will rise after first

rebounce is


https://dl.doubtnut.com/l/_PJ3SD4azoBye
https://dl.doubtnut.com/l/_aw3aaPdOnmx0

Answer: B

° Watch Video Solution

31. Two cars of same mass are moving with velocities
v, and vy respectively. If they are stopped by
supplying same breaking power in time ¢; and

. U1 .
respectively then — is
V2


https://dl.doubtnut.com/l/_aw3aaPdOnmx0
https://dl.doubtnut.com/l/_5SOKQh8Rf0HV

Answer: D

° Watch Video Solution

32. Two identical balls moving in opposite directions
with speed 20 m/s and 25 m/s undergo head on
perfectly inelastic collision. The speed of combined

mass after collision is

A.20 m/s

B.22.5m/s


https://dl.doubtnut.com/l/_5SOKQh8Rf0HV
https://dl.doubtnut.com/l/_JdmHBuoSgi0n

C.25m/s

D.2.5m/s

Answer: D

o Watch Video Solution

33. A ball of mass 5 kg moving with speed 8 m/s
collides head on with another stationary ball of
mass 15 kg. If collision is perfectly inelastic, then loss

in kinetic energ is

A. 160 |

B. 80


https://dl.doubtnut.com/l/_JdmHBuoSgi0n
https://dl.doubtnut.com/l/_YrgxVIZ24pTj

C.40)

D.120)

Answer: D

° Watch Video Solution

34. A ball dropped from height h on a horizontal
: 3h -
floor goes up to the height e after hitting the

floor. Fraction of energy of ball lost in the impact is

>
N = | w


https://dl.doubtnut.com/l/_YrgxVIZ24pTj
https://dl.doubtnut.com/l/_Q7yT0sFsG5vj

N

o
= o w

Answer: D

° Watch Video Solution

35. Two identical balls each moving with speed v at
right angle to each other collide perfectly

inelastically. Their speed after collision is

A v

B.sqrt2v’


https://dl.doubtnut.com/l/_Q7yT0sFsG5vj
https://dl.doubtnut.com/l/_zG1mS0hfx5xS

C.

D.

v
2
v
V2

Answer: D

° Watch Video Solution

36. A ball is dropped on a horizontal surface from
h

height h. If it rebounds upto height 5 after first

collision then coefficient of restitution between ball

and surface is

>

et
DN


https://dl.doubtnut.com/l/_zG1mS0hfx5xS
https://dl.doubtnut.com/l/_HCyyEp2mU4Rx

C.Z

1
D. ——

2v/2

Answer: A

° Watch Video Solution

37. A body of mass m moving with a constant
velocity collides head on with another stationary
body of same mass if the coefficient of restitution
.1 . .
between the bodies is 3 then ratio of velocities of

two bodies after collision with be


https://dl.doubtnut.com/l/_HCyyEp2mU4Rx
https://dl.doubtnut.com/l/_GhCZ9bI5hUbx

@

N
N

Answer: A

° Watch Video Solution

Assignment (SECTION - A)

1. A string is used to pull a block of mass m vertically

up by a distance h at a constant acceleration % The

work done by the tension in the string is


https://dl.doubtnut.com/l/_GhCZ9bI5hUbx
https://dl.doubtnut.com/l/_oD34ffhdwRrQ

Answer: D

° Watch Video Solution

2. A particle moves along X-axis from = =0 to
x = 1 m under the influence of a force given by

F = 322 + 2z — 10. Work done in the process is


https://dl.doubtnut.com/l/_oD34ffhdwRrQ
https://dl.doubtnut.com/l/_MuKMNerlgHzn

A +4J

B. —4J

C.+8J

D. —8J

Answer: D

° Watch Video Solution

3. A body constrained to move in z direction is

subjected to a force given by

— N N A
F = (Bi — 105 + 5k>N. What is the work done


https://dl.doubtnut.com/l/_MuKMNerlgHzn
https://dl.doubtnut.com/l/_tLVwCGbj2Ki6

by this force in moving the body through a distance

of 5 m along z-axis?

A. 15

B. —15J

C. —50J

D. 25J

Answer: D

° Watch Video Solution

4. 1f 250 ) of work is done in sliding a 5 kg block up

an inclined plane of height 4 m. Work done against


https://dl.doubtnut.com/l/_tLVwCGbj2Ki6
https://dl.doubtnut.com/l/_HSxx6dQ9f5d2

friction is (g = 10ms_2)

A.50]
B. 100 |
C. 200

D. Zero

Answer: A

o Watch Video Solution

5. A man carries a load on his head through a
distance of 5 m. The maximum amount of work is

done when he


https://dl.doubtnut.com/l/_HSxx6dQ9f5d2
https://dl.doubtnut.com/l/_bchIwBWXtEuP

A. Moves it over an inclined plane

B. Moves it over a horizontal surface

C. Lifts it vertically upwards

D. None of these

Answer: C

° Watch Video Solution

6. A rigid body moves a distance of 10m along a
straight line under the action of a force 5N. If the

work done by this force on the body is 25 joules, the


https://dl.doubtnut.com/l/_bchIwBWXtEuP
https://dl.doubtnut.com/l/_20mRDcsEsWX3

angle which the force makes with the force makes

with the direction of motion of the body is:

A.0°

B.30°

C.60°

D.90°

Answer: C

° Watch Video Solution

7. A bob of mass m is pulled along a circular arc by

means of a constant horizontal force P as shown.


https://dl.doubtnut.com/l/_20mRDcsEsWX3
https://dl.doubtnut.com/l/_njRAWcwd6h5A

Work done in lifting the bob from Ato B is

O

B. FR

C.—FR

D.mgR


https://dl.doubtnut.com/l/_njRAWcwd6h5A

Answer: C

o Watch Video Solution

8. A particle is displaced from a position
2i — j + k(m) to another position
31 + 27 — 2k(m) under the action of a force
2i + j — k(IN). The work done by the force is

A. 8]

B.10 )

C.12]

D.36])


https://dl.doubtnut.com/l/_njRAWcwd6h5A
https://dl.doubtnut.com/l/_Pj3MSzPybjf2

Answer: A

° Watch Video Solution

9. A block of mass m tied to a string is lowered by a
distance d, at a constant acceleration of g/3. The

work done by the string is

3mgd
A +——
+ 4

mgd
B. ———

4
C 2 d
-~ 3mg

D. +mgd


https://dl.doubtnut.com/l/_Pj3MSzPybjf2
https://dl.doubtnut.com/l/_Op5IhFfr12Pr

Answer: C

° Watch Video Solution

10. Work done by frictional force

A. s always negative

B. Is always positive

C.Is zero

D. May be positive, negative or zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Op5IhFfr12Pr
https://dl.doubtnut.com/l/_H51Pz4EpVjjJ

11. Under the action of a force, a 2 kg body moves
such that its position x as a function of time t is
t3

given by = = 3 where x is in metre and t in

second. The work done by the force in the first two

seconds is
A. 1600 |
B. 160 |
C.16]
16

D. —
9J

Answer: D



https://dl.doubtnut.com/l/_H51Pz4EpVjjJ
https://dl.doubtnut.com/l/_AbU2lzKErrYS

| o Watch Video Solution

12. A bullet loses 1/20 of its velocity in passing
through a plank. What is the least number of plank
required to stop the bullet .

A1

B. 20

C. 21

D. infinite

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_AbU2lzKErrYS
https://dl.doubtnut.com/l/_uQduG1sWR5V9

13. A particle moves along the X-axis from x=0 to x=5
m under the influence of a force given by
F =7— 2z + 3z>. Find the work done in the
process.

A.70

B.135

C. 270

D. 35

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_uQduG1sWR5V9
https://dl.doubtnut.com/l/_Ljit5yDKYf72

14. A particle of mass 2kg travels along a straight
line with velocity v = a+/z, where a is a constant.
The work done by net force during the displacement
of particlefromz = 0toxz = 4m is

A. a®

B. 2a>

C. 4a>

D. \/iaz

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Ljit5yDKYf72
https://dl.doubtnut.com/l/_FTiBaot9lvhL

15. The position x of a particle moving along x - axis
at time (t) is given by the equation t = /= + 2,
where x is in metres and t in seconds. Find the work
done by the force in first four seconds

A. Zero

B.2 |

C.4)

D.8])

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_FTiBaot9lvhL
https://dl.doubtnut.com/l/_hLoRZ8Erp8O1

16. A uniform chain of length L and mass M is lying
on a smooth table and one third of its length is
hanging vertically down over the edge of the table.
If g is acceleration due to gravity, work required to

pull the hanging part on to the tableis

A. MgL

MgL
B. I~

MgL

Answer: D

| = ]


https://dl.doubtnut.com/l/_hLoRZ8Erp8O1
https://dl.doubtnut.com/l/_lioyVV3s964k

| &J Watch Video Solution

17. Two bodies of masses mi and ms have same

kinetic energy. The ratio of their momentum is

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lioyVV3s964k
https://dl.doubtnut.com/l/_MRrd78boApdU
https://dl.doubtnut.com/l/_MVshIRYlxPT5

18. Two bodies of different masses m; and my have

equal momenta. Their kinetic energies E; and Ej

are in the ratio

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_MVshIRYlxPT5

19. KE of a body is increased by 44 % . What is the
percent increse in the momentum ?

A.10 %

B.20 %

C.30 %

D. 44 %

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_tBvqWg0jZREF

20. When momentum of a body increases by 200 %
its KE increases by

A. 200 %

B. 300 %

C. 400 %

D. 800 %

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_aGp6WzdAU35y

21. Two bodies with masses mlkg and m2kg have
equal kinetic energies. If p; and P, are their

respective momenta, then p; / P, is equal to :

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_WB8h0azgh70l

22. The K. E. acquired by a mass m in travelling a
certain distance d, starting from rest, under the
action of a constant force is directly propotional to

A. Directly proportional to ,/m

B. Directly proportional to m

C. Directly proportional to —

m

D. None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_orhWe2ONS5Ho

23. A®%Unucleus decays by emitting an alpha
particle of speed ums ! The recoil speed of the

residual nucleus is: (in ms_l)

Answer: D

o Watch Video Solution



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

24.The total work done on a particle is equal to the

change in its kinetic energy

A. Always

B. Only if the conservative force are acting on it

C.Only in inertial frames

D. Only when pseudo forces are absent

Answer: A

° Watch Video Solution

25. Potential energy is defined


https://dl.doubtnut.com/l/_WtL2ovizdDZ6
https://dl.doubtnut.com/l/_sQjblcFA0367

A. Only in conservative fields

B. As the negative of work done by conservative

forces

C. As the negative of workdone by eternal force

when AK =0

D. All of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_sQjblcFA0367

26. A stick of mass m and length | is pivoted at one
end and is displaced through an angle 6. The

increase in potential energy is

e e

Ry B

P

A. m@(l — cos )

B. m@(l + cos 0)


https://dl.doubtnut.com/l/_yc7q0qNYHX4B

C. mg(Tl)(l — sinf)

D. m@(l + sinf)

Answer: A

o Watch Video Solution

27. A spring with spring constaant k when

compressed by 1 cm the PE stored is U. If it is further

compressed by 3 cm, then change in its PE is

A.3U

B.9U


https://dl.doubtnut.com/l/_yc7q0qNYHX4B
https://dl.doubtnut.com/l/_8ZkQrTvt5zsz

C.8U

D. 15U

Answer: D

° Watch Video Solution

28. Two springs have spring constants
ki and ko(k; # ko). Both are extended by same
force. If their elastic potential energical are

U; and U,, then U;:U, is


https://dl.doubtnut.com/l/_8ZkQrTvt5zsz
https://dl.doubtnut.com/l/_TN4cVpryvsWl

C.,/]—
K,
K
D., | =2
K,
Answer: B

° Watch Video Solution

29. Initially mass m is held such that spring is in

relaxed condition. If mass m is suddenly released,


https://dl.doubtnut.com/l/_TN4cVpryvsWl
https://dl.doubtnut.com/l/_euRo59H6tgka

maximum elongation in spring will be



https://dl.doubtnut.com/l/_euRo59H6tgka

Answer: B

° Watch Video Solution

30. A block of mass m moving with velocity v, on a
smooth horizontal surface hits the spring of
constant k as shown. The maximum compression in

spring is



https://dl.doubtnut.com/l/_euRo59H6tgka
https://dl.doubtnut.com/l/_Ft0oidisiRxP

Answer: B

o Watch Video Solution

31. For a particle moving under the action of a

variable force, kinetic energy (k) versus position (x)



https://dl.doubtnut.com/l/_Ft0oidisiRxP
https://dl.doubtnut.com/l/_zu8mFVbzYBBZ

graph is given, then

K 4

A. At A particle is decelerating

B. At B particle is accelerating

C. At C particle has maximum velocity

D. At D particle has maximum acceleration

Answer: D


https://dl.doubtnut.com/l/_zu8mFVbzYBBZ

o Watch Video Solution

32. A particle of mass 1 kg is subjected to a force
which varies with distance as shown. If it starts it s
journey from rest at * = 0. then its velocity at

r = 15 mis

A.0Om/s


https://dl.doubtnut.com/l/_zu8mFVbzYBBZ
https://dl.doubtnut.com/l/_5dkEgZRJyD4h

B.20y/2m /s
C.20,/3m /s

D.40m /s

Answer: D

° Watch Video Solution

33. An unloaded bus can be stopped by applying
brakies on straight road after covering a distance x.
Suppose, the passenger add 50 % of its weight as
the load and the braking force remains unchanged,

how far will the bus go after the application of the


https://dl.doubtnut.com/l/_5dkEgZRJyD4h
https://dl.doubtnut.com/l/_lqbG8EMPmLKL

brakes ?(Velocity of bus in both case is same)

(Consider negligible friction):-

A.Zero

B. 1.5x

C. 2x

D. 2.5x

Answer: B

° Watch Video Solution

34. The power of water pump is 4 kW. If

2

g = 10ms ™ “, the amount of water it can raise in 1


https://dl.doubtnut.com/l/_lqbG8EMPmLKL
https://dl.doubtnut.com/l/_lKObw1sWcZri

minute to a height of 20 m is

A. 100 litre

B. 1000 litre

C. 1200 litre

D. 2000 litre

Answer: C

o Watch Video Solution

35. A particle moves

with

the

velocity

? = (5% + 23’ — l%) ms ! under the influence of a


https://dl.doubtnut.com/l/_lKObw1sWcZri
https://dl.doubtnut.com/l/_vHe3FAvkhPwn

— R n A
constant force, F = (272 + 57 — 10k>N. The

instantaneous power applied is
A 5W
B.10W
C.20W

D.30W

Answer: D

° Watch Video Solution

36. A body is projected from ground obliquely.

During downward motion, power delivered by


https://dl.doubtnut.com/l/_vHe3FAvkhPwn
https://dl.doubtnut.com/l/_jIzxIYlnUdex

gravity of it

A. Increases

B. Decreases

C. Remains constant

D. First decreases and then becomes constant

Answer: A

o Watch Video Solution

37. The blades of a windmill sweep out a circle of

area A. If the wind flows at a velocity v perpendicular


https://dl.doubtnut.com/l/_jIzxIYlnUdex
https://dl.doubtnut.com/l/_ldsw2VGRptpS

to the circle, then the mass of the air of density p

passing through it in time t is

pAv3
2

pAv?
2

A.

B.
C. pAv?

D. 2pAv?

Answer: A

° Watch Video Solution

38. A body of mass m, accelerates uniformly from

rest to V7 in time t;. The instantaneous power


https://dl.doubtnut.com/l/_ldsw2VGRptpS
https://dl.doubtnut.com/l/_Xq9HbsmMrFLX

delivered to the body as a function of time ¢ is.

2
muv,

T12

A. t

Answer: A

° Watch Video Solution

39. The power of a pump, which can pump 500 kg of

water to height 100 min 10 s is


https://dl.doubtnut.com/l/_Xq9HbsmMrFLX
https://dl.doubtnut.com/l/_jZZF0U7k4DFh

A. 75 kw

B. 25 kW

C. 50 kw

D. 500 kw

Answer: C

° Watch Video Solution

40. A pump is used to pump a liquid of density p
continuously through a pipe of cross, sectional area
A. If liquid is flowing with speed v, then average

power of pump is


https://dl.doubtnut.com/l/_jZZF0U7k4DFh
https://dl.doubtnut.com/l/_UFHTwM9t0mn6

1
A —pAV?
gPAV
1 2
C.2pAV?

1
D. EPAV?)

Answer: D

o Watch Video Solution

41. A car of mass m has an engine which can deliver
power P. The minimum time in which car can be

accelerated from rest to a speed v is :-


https://dl.doubtnut.com/l/_UFHTwM9t0mn6
https://dl.doubtnut.com/l/_AJrVqhL0q5qj

mv

2P

B. Pmuv>

C.2Pmv’

mv

D. P

Answer: A

o Watch Video Solution

42. Water from a stream is falling on the blades of a
turbine at the rate of 100kg/ s. If the height of the

stram is 100 m, then power delivered to turbine is


https://dl.doubtnut.com/l/_AJrVqhL0q5qj
https://dl.doubtnut.com/l/_Sn7L7FDdIeOs

A. 100 kw

B. 10 kW

C.1kw

D. 100 kW

Answer: A

° Watch Video Solution

43. On a particle placed at origin a variable force
F = — ax(where a is a positive constant) is
applied. If U(0)=0, the graph between potential

energy of particle U(x) and x is best represented by:-


https://dl.doubtnut.com/l/_Sn7L7FDdIeOs
https://dl.doubtnut.com/l/_9abzndUpGv2E

U(x)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_9abzndUpGv2E
https://dl.doubtnut.com/l/_TpxaWQlzxmsI

44. The variation of potential energy U of a system

is shown in figure. The force acting on the system is

best represented by



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

Answer: A

o Watch Video Solution

45, The variation of potential energy U of a body
moving along x - axis varies with its position (x) as

shown in figure

“1

Eﬁ, > X

The body is in equilibrium state at

A A


https://dl.doubtnut.com/l/_TpxaWQlzxmsI
https://dl.doubtnut.com/l/_LcLJ5hG13Zer

B.B

C.C

D.Both A& C

Answer: B

o Watch Video Solution

46. A particle of mass 200 g is moving in a circle of
radius 2 m. The particle is just looping the loop. The
speed of the particle and the tension in the string
at highest point of the circule path are

(g = 10ms _2)


https://dl.doubtnut.com/l/_LcLJ5hG13Zer
https://dl.doubtnut.com/l/_2C8lDHifn23d

A.dms~ 1 BN
B.4.47ms !, zero
C.2.47Tms~ 1, zero

D.1ms~ 1, zero

Answer: B

° Watch Video Solution

47. A particle of mass 200 g , is whirled into a
vertical circle of radius 80 cm uisig a massless string

The speed of the particle when the string makes an


https://dl.doubtnut.com/l/_2C8lDHifn23d
https://dl.doubtnut.com/l/_OcL1G6SWX2R2

angle of 60° with the vertical line is 1.5ms ~!. The
tension in the string at this position is

A 1N

B.1.56 N

C.2N

D.3N

Answer: B

° Watch Video Solution

48. A stone of mass 1kg is tied with a string and it is

whirled in a vertical circle of radius 1 m. If tension at


https://dl.doubtnut.com/l/_OcL1G6SWX2R2
https://dl.doubtnut.com/l/_hAbIUSdfkVv3

the highest point is 14 N, then velocity at lowest
point will be

A.3m /s

B.4m /s

C.6m/s

D.8m /s

Answer: D

° Watch Video Solution

49. An object of mass 80 kg moving with velocity

2ms ' hit by collides with another object of mass


https://dl.doubtnut.com/l/_hAbIUSdfkVv3
https://dl.doubtnut.com/l/_QvwaU0FFPL7v

20 kg moving with velocity 4ms ' Find the loss of
energy assuming a perfectly, inelastic collision

A 12

B. 24 |

C.30]

D.32)

Answer: D

° Watch Video Solution

50. A ball of mass m moving with velocity v collides

head-on which the second ball of mass m at rest. |


https://dl.doubtnut.com/l/_QvwaU0FFPL7v
https://dl.doubtnut.com/l/_t1MPQhP88KHt

the coefficient of restitution is e and velocity of first
ball after collision is v; and velocity of second ball

after collision is vy then

(1—-e)u (1+e)u
(1+e)u (1—e)u
U U

C V1 = E,’U2 = — E

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_t1MPQhP88KHt

51. Particle A makes a perfectly elastic collision with
anther particle B at rest. They fly apart in opposite
direction with equal speeds. If the masses are
m s&m g respectively, then

A2my = mp

B.3my = mp

C.dmy = mp

D.\/3m4 = mp

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8dBtMgSHoBFK
https://dl.doubtnut.com/l/_kEzEI8lsPQSM

52. A shell of mass m moving with a velocity breakes

up suddenly into two pieces. The pa having mass

m

Y remains stationary. The velocity the other part

will be

B.2v

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_kEzEI8lsPQSM
https://dl.doubtnut.com/l/_pvxZNFrU3r4G

53. A particle of mass m moving towards west with
speed v collides with another particle of mass m
movies towards south. If two particles st ich t o each

other the speed of the new particle of mass 2 m will

be

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_pvxZNFrU3r4G

54. A body of mass 10 kg moving with speed of
3ms ! collides with another stationary body of
mass 5 kg As a result, the two bodies stick togethre.
The KE of composite mass will be

A.30])

B. 60 |

C.90])

D.120)

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pvxZNFrU3r4G
https://dl.doubtnut.com/l/_cWzKA66iWgZ6

55. A stationary particle explodes into two particles
of masses x and y, which move in opposite
directions wit h velocity v; and vy. The ratio of

their kinetic energies (E; : Es) is

A1l

U2
Yyu1

0

o
8| «w |8

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_cWzKA66iWgZ6
https://dl.doubtnut.com/l/_BKR1NMUmqPuQ

56. Select the false statement

A. In elastic collision, KE is not conserved during

the collision

B. The coefficient of restitution for a collision

between two steel balls lies between 0 and 1

C. The momentum of a ball colliding elastically

with the floor is conserved

D.In an oblique elastic collision between two

identical bodies with one of them at rest

initially, the final velocities are perpendicular


https://dl.doubtnut.com/l/_BKR1NMUmqPuQ
https://dl.doubtnut.com/l/_4bhO1j5Y0s2c

Answer: C

o Watch Video Solution

57. A bullet of mass m moving with velocity v strikes
a block of mass M at rest and gets embedded into

it. The kinetic energy of the composite block will be

1 2
A. EmMu

1
B. E(m + M)u?
m2v?

2(m + M)

m+ M\ ,
D.( S )u

C.



https://dl.doubtnut.com/l/_4bhO1j5Y0s2c
https://dl.doubtnut.com/l/_1uEzwO4GpojD

Answer: C

o Watch Video Solution

58. A bullet of mass m moving with velocity v strikes
a suspended wooden block of mass M . If the block

rises to a height h , the initial velocity of the block

will be ?

A. \/2gh
M+ m

B. —./2gh
™ g

C m 2gh
M+ m

DM—I—m ok


https://dl.doubtnut.com/l/_1uEzwO4GpojD
https://dl.doubtnut.com/l/_WZ7AL4mUOS6Y

Answer: B

o Watch Video Solution

59. A ball is allowed to fall from a height of 10m . If

there is 40% loss of energy due to impact, then

after one impact ball will go up to

A.10m

B.8m

C.4m

D.6m


https://dl.doubtnut.com/l/_WZ7AL4mUOS6Y
https://dl.doubtnut.com/l/_N9oXAwblXq96

Answer: D

o Watch Video Solution

60. A bullet weighing 10 g and moving with a
velocity 300 m/s strikes a 5 kg block of ice and drop
dead. The ice block is kept on smooth surface. The
speed of the block after the the collision is

A.6 cm/s

B. 60 cm/s

C.6m/s

D. 0.6 cm/s


https://dl.doubtnut.com/l/_N9oXAwblXq96
https://dl.doubtnut.com/l/_0aGGAwPJTNzQ

Answer: B

° Watch Video Solution

61. A particle of mass m moving eastward with a
velocity V collides with another particle of same
mass moving northwards with the same speed V.
The two particles coalesce and the new particle
moves in NE direction. Calculate magnitude and

direction of velocity of new particle.

v
A. 2 North - East

v
B. 7 South - West
2


https://dl.doubtnut.com/l/_0aGGAwPJTNzQ
https://dl.doubtnut.com/l/_iJ5LZsv6dPTG

v
C. E North - West

v
D. 7 North - East
2

Answer: D

° Watch Video Solution

62. Two perfectly elastic particles A and B of equal
masses travelling along a line joining them with
velocities 15m /s and 10m /s respectively collide.
Their velocities after the elastic collision will be (in

m/s) respectively

A. 0, 25


https://dl.doubtnut.com/l/_iJ5LZsv6dPTG
https://dl.doubtnut.com/l/_80ZPjaMbmKLF

B. 3,20

C.10,15

D. 20,5

Answer: C

° Watch Video Solution

63. Two balls of equal mass have a head-on collision
with speed 6m / s. If the coefficient of restitution is

3 find the speed of each ball after impact in m /s

A.18 m/s


https://dl.doubtnut.com/l/_80ZPjaMbmKLF
https://dl.doubtnut.com/l/_zChIpoRoU5gm

B.2m/s

C.6m/s

D.4 m/s

Answer: B

° Watch Video Solution

64. A ball of mass M moving with speed v collides
perfectly inelastically with another ball of mass m at

rest. The magnitude of impulse imparted to the first

ball is

A. Mv


https://dl.doubtnut.com/l/_zChIpoRoU5gm
https://dl.doubtnut.com/l/_fUTcgjHiPtIy

Answer: C

° Watch Video Solution

Assignment (SECTION - B)

— A A
1. A force F' = (471 —|—5j)N acts on a particle

moving in XY plane. Starting from origin, the

particle first goes along x-axis to the point (5.0) m


https://dl.doubtnut.com/l/_fUTcgjHiPtIy
https://dl.doubtnut.com/l/_3p72nAaUoplh

and then parallel to the Y-axis to the point (5,4 m.

The total work done by the force on the particle is

Y 4 (5, 4)m

A

OO0, 0) (5, 0)

A +12J
B. —6J
C.+24J

D. —12J

Answer: C


https://dl.doubtnut.com/l/_3p72nAaUoplh

o Watch Video Solution

2. A body of mass m is allowed to fall with the help
of string with downward acceleration % to a

distance x. The work done by the string is

mge
6
mgex
6
omge
6
omge
6

C.

D. —

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_3p72nAaUoplh
https://dl.doubtnut.com/l/_vFhiS9grp5E2

3. A chain is held on a frictionless table with 1 /n th
of its length hanging over the edge. If the chain has
a length L and a mass M, how much work is required

to pull the hanging part back on the table?

MgL
A ———
5

MglL
50
MgL
18
MgL
10

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vFhiS9grp5E2
https://dl.doubtnut.com/l/_drS2kBWkXx6x

4. A bullet of mass 20 g leaves a riffle at an initial
speed 100 m/s and strikes a target at the same level
with speed 50 m/s. The amount of work done by the
resistance of air will be

A. 100 |

B. 25

C.75)

D. 50

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_drS2kBWkXx6x
https://dl.doubtnut.com/l/_GluEFKmBZGWj

5. A stone with weight W is thrown vertically upward
into the air with initial velocity vy. If a constant
forcef due to air drag acts on the stone throughout
the flight & if the maximum height attain by stone is
h and velocity when it strikes to the ground is v.

Which one is correct?

Yoy
A h —

2g<1 + é)

2

v

B.h = 0
29(1- )

2

v

C.h = 0
29(1 + %)

2

v

D.h = 0
29(1- %)


https://dl.doubtnut.com/l/_GluEFKmBZGWj
https://dl.doubtnut.com/l/_hil6gBGS5tg0

Answer: A

o Watch Video Solution

6. A spring of force constant K is first stretched by
distance a from its natural length and then further
by distance b. The work done in stretching the part

b is


https://dl.doubtnut.com/l/_hil6gBGS5tg0
https://dl.doubtnut.com/l/_aX7xOFWhkdZc

Answer: D

o Watch Video Solution

7. A man who is running has half the kinetic energy
of a boy of half his mass. The man speeds up by 1
ms ' and then has the same kinetic energy as the
boy. The original speeds of the man and the boy

was:

A 2m /s
B.(v2—1)m/s

C.2m/s


https://dl.doubtnut.com/l/_aX7xOFWhkdZc
https://dl.doubtnut.com/l/_AiE30XVPIqgT

D. (v2+1)m/s

Answer: D

o Watch Video Solution

8. A particle of mass m moves with a variable
velocity v, which changes with distance covered x
along a straight line as v = k,/x, where k is a
positive constant. The work done by all the forces

acting on the particle, during the first t seconds is

mk*t2
A.

mk2t

B.
2



https://dl.doubtnut.com/l/_AiE30XVPIqgT
https://dl.doubtnut.com/l/_W6MoByzw8yyS

mltt?

mk2t2

Answer: C

o Watch Video Solution

9. A particle is moving in a circular path of radius r
under the action of a force F. If at an instant velocity

of particle is v, and speed of particle is increasing,

then
%
AF.7T =0
%
B.F.v >0


https://dl.doubtnut.com/l/_W6MoByzw8yyS
https://dl.doubtnut.com/l/_Y4x1QHPGjhQz

1

CF.vU <0

o
=)
e
'V
(an}

Answer: B

o Watch Video Solution

10. The kinetic energy K of a particle moving along x

- axis varies with its position (x) as shown in figure
K(J) ¢

20

10 -

O

» X (M)

Mu—k
m#i—-—-
o

—

o


https://dl.doubtnut.com/l/_Y4x1QHPGjhQz
https://dl.doubtnut.com/l/_PmZHO2xWitIo

The magnitude of force acting on particle at x = 9

mis

A. Zero

B.5N

C.20 Ns

D.75N

Answer: B

° Watch Video Solution

11. A block of mass /2 kg is released from the top of

an inclined smooth surface as shown in fighre. If


https://dl.doubtnut.com/l/_PmZHO2xWitIo
https://dl.doubtnut.com/l/_EyZ1sqdy70mV

spring constant of spring is 100 N/m and block
comes to rest after compressing the spring by 1 m,
then the distance travelled by block befor it comes

torestis

\\/E kg

_ 45°

A.1Tm

B.1.25m


https://dl.doubtnut.com/l/_EyZ1sqdy70mV

C.25m

D.5m

Answer: D

o Watch Video Solution

12. In net force on a system is zero then

A. its momentum is conserved
B. Its kinetic energy may increase

C. The acceleration of it’s a constitutent particle

may be non - zero



https://dl.doubtnut.com/l/_EyZ1sqdy70mV
https://dl.doubtnut.com/l/_J6KM55SfJPhF

D. All of these

Answer: D

o Watch Video Solution

13. Internal forces acting within a system of particles

can alter

A. The linear momentum as well as the kinetic

energy of the system

B. The linear momentum of the system, but not

the kinetic energy of the system


https://dl.doubtnut.com/l/_J6KM55SfJPhF
https://dl.doubtnut.com/l/_WoaNPLNBzpmD

C. The kinetic energy of the system, but not the

linear momentum of the system

D. Neither linear momentum nor kinetic energy

of the system

Answer: C

° Watch Video Solution

14. In the figure shown, a particle is released from
the position A on a smooth track. When the particle
reaches at B, then normal reaction on it by the track.

When the particle reaches at B, then normal


https://dl.doubtnut.com/l/_WoaNPLNBzpmD
https://dl.doubtnut.com/l/_L9qUGdVM9E47

reaction on it by the track is

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_L9qUGdVM9E47

15. A particle of mass m is projected with speed u at
angle 8 with horizontal from ground. The work done

by gravity on it during its upward motion is

—mu?sin®0

2

mu? cos? 0

2

mu? sin® 0

2

D. Zero

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vxNGzVZiN4Rt

16. A shell at rest on a smootyh horizontal surface
explodes into two fragments of masses m; and m..
If just after explosion, m; move with speed u, then

work done by internal forces during explosion is :-

mi +m —2u2
1 2
mi

(mq + mz)u2

1
"2
1
"2
1
C. —mlu 1+ m
2 mo
1
E(mg ml)u2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_DvNaaqEhau9m
https://dl.doubtnut.com/l/_jROeM3KQ3fBX

17. In case of pure rolling what will be velocity of

point A of the ring of radius R ?

A V.
TTITITTT TTrITIITTITIT
A ./gR
B. \/2gR
C./3gR
D 5 R
59
Answer: B

| o |


https://dl.doubtnut.com/l/_jROeM3KQ3fBX

l & Watch Video Solution J

18. A particle of mass m attached to the end of
string of length | is released from the horizontal
position. The particle rotates in a circle about O as
shown When it is vertically below O, the string
makes contact with a nail N placed directly below O
at a distance h and rotates around it. For the

particle to swing completely around the nail in a


https://dl.doubtnut.com/l/_jROeM3KQ3fBX
https://dl.doubtnut.com/l/_jmyzx3m0OvRZ

circle.

m 0
([ﬂ[ﬂ ?
\ l
AN
\ I
\ I
ALY
\ |
\ i T
\\ Vi |
N }
SO ¢
o N
K*ﬁ'ﬁ‘-—;_-—f
3
A h < =1
<%
3
B.h > —I
— 5
C.h < 2l
' 5
D.h > 2l
T 5
Answer: B

-

AL

<

“'\-‘_‘_ "

| ° Wiak~hh \NtAdaA CAaliikian


https://dl.doubtnut.com/l/_jmyzx3m0OvRZ

AAK-LAFI A Al 1AGINIE J

19. If F = 222 — 3z — 2, then select the correct

statement
1 .
Az = -5 s the position of stable
equilibrium

B.x = 2is the position of stable equilibrium

1
Cex= — is the position of ubstable

2

equilibrium

D.x = 2is the position of neutral equilibrium

Answer: A

| = ]


https://dl.doubtnut.com/l/_jmyzx3m0OvRZ
https://dl.doubtnut.com/l/_iNXHlu6KO7rs

| ®J Watch Video Solution

20. When a conservation force does positive work

on a body, then the

A. Potential energy of body increases

B. Potential energy of body decreases

C. Total mechanical energy of body increases

D. Total mechanical energy of body decreases

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_iNXHlu6KO7rs
https://dl.doubtnut.com/l/_afdtcKF5AuWz
https://dl.doubtnut.com/l/_qcmxwoLKONf7

21. The variation of force F acting on a body moving
along x - axis varies with its position (x) as shown in

figure

The body is in stable equilibrium stable at

A P

B.Q

C.R

D.Both P& Q


https://dl.doubtnut.com/l/_qcmxwoLKONf7

Answer: B

o Watch Video Solution

22. A particle located in one dimensional potential

field has potential energy function
a b .

U(x) = — — —, where a and b are positive
r? 3

constants. The position of equilibrium corresponds

to x equal to

3a
" 2b


https://dl.doubtnut.com/l/_qcmxwoLKONf7
https://dl.doubtnut.com/l/_cKROEvBhb2QX

3b
2a

Answer: D

o Watch Video Solution

23. The force required to row a boat at constant
velocity is proportional to square of its speed. If a
speed of v km/h requires 4 kW, how much power
does a speed of 2v km/h require?

A. 8 kw

B. 16 kW

C. 24 kw


https://dl.doubtnut.com/l/_cKROEvBhb2QX
https://dl.doubtnut.com/l/_4oVqFu4k1aCP

D. 32 kW

Answer: D

o Watch Video Solution

24. A body of mass m is projected from ground with
speed u at an angle 6 with horizontal. The power
delivered by gravity to it at half of maximum height

from ground is

mgu cos 0

V2

mgu sin 6

V2

mgu cos(90 + 0)

V2

C.



https://dl.doubtnut.com/l/_4oVqFu4k1aCP
https://dl.doubtnut.com/l/_zLV9Z3GSq12O

D. Both (2) & (3)

Answer: D

o Watch Video Solution

25. The rate of doing work by force acting on a
particle moving along x-axis depends on position x
of particle and is equal to 2x. The velocity of particle

is given by expression :-

-3$2-1/3
A | —
_m_
322743
B. | —
_2m_


https://dl.doubtnut.com/l/_zLV9Z3GSq12O
https://dl.doubtnut.com/l/_2w1irfd50ZyT

Answer: A

° Watch Video Solution

26. A small ball of mass m moving with speed v
( > 2gL) undergoes an elastic head on collision
with a stationary bon of identical mass of a simple
pendulum of length L. The maximum height h, from

the equilibrium position, to which the bob rises


https://dl.doubtnut.com/l/_2w1irfd50ZyT
https://dl.doubtnut.com/l/_kFYoELJXhwgN

after collision is

Fii/s

SR ERTEREFE S



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

[ W Watch Video Solution J

27. Two balls of masses m each are moving at right
angle to each other with velocities 6 m/s and 8 m/s
respectively. If collision between them is perfectly
inelastic, the velocity of combined mass is

A.15m/s

B.10m/s

C.5m/s

D.2.5m/s

Answer: C

& 200 |


https://dl.doubtnut.com/l/_kFYoELJXhwgN
https://dl.doubtnut.com/l/_6mUQBJbRJVzP

l W Watch Video Solution J

28. Sphere A of mass m moving with a constant
velocity u hits another stationary sphere B of the
same mass. If e is the co-efficient of restitution, then
ratio of velocities of the two spheres v4:vp after

collision will be :



https://dl.doubtnut.com/l/_6mUQBJbRJVzP
https://dl.doubtnut.com/l/_e0Fx4D3vbWb6

Answer: A

° Watch Video Solution

29. A neutron collides elastically with the stationary
nucleus of an atom of mass number A. If the
collision is perfectly elastic, then after the collision
the fraction of the initial kinetic energy retained by

the neutron, is



https://dl.doubtnut.com/l/_e0Fx4D3vbWb6
https://dl.doubtnut.com/l/_g12NFCYizJwj

Answer: A

o Watch Video Solution

30. Velocity of the ball A after collision with the ball
B as shown in the figure is (Assume perfectly

inelastic and head - on collision)

?_ﬂ 5 m/s Qmafﬁ'_@?
2 kg 5 kg
A.Em/s

7


https://dl.doubtnut.com/l/_g12NFCYizJwj
https://dl.doubtnut.com/l/_fHdpPRPDo2A9

B.—m/s
C.—-m/s

D. Zero

Answer: D

° Watch Video Solution

31. An object of mass M; moving horizontally with

speed u colides elstically with another object of


https://dl.doubtnut.com/l/_fHdpPRPDo2A9
https://dl.doubtnut.com/l/_lx4yc4WHDM8T

mass M, at rest. Select correct statement.

A. The momentum of system is consered only in

direction PQ

B. Momentum of M;j is conserved in direction

perpendicular to SR

C. Momentum of M, will change in direction

normal to CR


https://dl.doubtnut.com/l/_lx4yc4WHDM8T

D. All of these

Answer: B

o Watch Video Solution

32. A ball of mass m moving with speed u collides
with a smooth horizontal surface at angle 8 with it
as shown in figure. The magnitude of impulse

imparted to surface by ball is [Coefficient of


https://dl.doubtnut.com/l/_lx4yc4WHDM8T
https://dl.doubtnut.com/l/_ie72kvmhwFfy

restitution of collision is e]

o rdiddd

A.mu(1 + e)cos 6
B.mu(1l — e)siné
C.mu(l — e)cos 6

D.mu(1 + e)sin@

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_ie72kvmhwFfy
https://dl.doubtnut.com/l/_5m2rf04Tiygs

33. A ball is dropped from a height h on a floor. The
coefficient of restitution for the collision between
the ball and the floor is e. The total distance covered

by the ball before it comes to the rest.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_5m2rf04Tiygs
https://dl.doubtnut.com/l/_F9xfP01AaTSG

34. The PE of a 2 kg particle, free to move along x-

3 z?

axis is given by V(z) = (? — T)J' The total

mechanical energy of the particle is 4 J. Maximum

speed (in ms_l) is

Slogle & gl

0

o

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_F9xfP01AaTSG
https://dl.doubtnut.com/l/_WBDxzJTDqMVj

35. A bullet of mass m moving with velocity v strikes
a suspended wooden block of mass M . If the block

rises to a height h , the initial velocity of the block

will be ?
A. \/2gh
M
B. Mrm 2gh
m
m
C.——./2gh
M+m g
M+ m
D.———
i 2gh
Answer: B

° Watch Video Solution



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

Assignment (SECTION - C)

1. consider a drop of rain water having mass 1 g
falling from a height of 1 km. It hits the ground with
a speed of 5 m /s.Take g constat with a vlaue of 10
m/s2. The work donw by the (i) gravitational froce

and the (ii) resistive force of air is

A (i) — 10J (i) — 8.25J
B. (i)1.25J (i) — 8.25J
C. (1)100J (#)8.75.J

D. (i)10J (i7) — 8.75J


https://dl.doubtnut.com/l/_9aTuV6R2IFhy

Answer: D

o Watch Video Solution

2. A spring of force constant k is cut into lengths of
ratio 1:2: 3. They are connected in series and the
new force constant is k'. Then they are connected in
parallel and force constant is k'. Then k' : k" is :

A l1:6

B.1:9

C.1:11

D.1:14


https://dl.doubtnut.com/l/_9aTuV6R2IFhy
https://dl.doubtnut.com/l/_izXbnIJpHmKD

Answer: C

o Watch Video Solution

3. Two blocks A and B os masses 3m and m
respectively are connected by a massless and
inextensible string. The whole system is suspended
by a massless spring as shown in figure. The

magnitudes of acceleration of A and B immdediately


https://dl.doubtnut.com/l/_izXbnIJpHmKD
https://dl.doubtnut.com/l/_4xVl8PWvP55L

after the string is cut are respectively.



https://dl.doubtnut.com/l/_4xVl8PWvP55L

C.g g9

Answer: B

o Watch Video Solution

4. A particle moves from a point (— 2 + 53) to
(43’ + 31%) when a force of (473 + 33’)N is applied.

How much work has been done by the force ?

A. 8]


https://dl.doubtnut.com/l/_4xVl8PWvP55L
https://dl.doubtnut.com/l/_NYJuxsktaLkW

B.11]

C.5]

D.2]

Answer: C

° Watch Video Solution

5. A bullet of mass 10 g moving horizontal with a
velocity of 400 m/s strikes a wood block os mass 2
kg which is suspended by light inextensible string of
length 5 m. As result, the centre of gravity of the

block found to rise a vertical distance of 10 cm. The


https://dl.doubtnut.com/l/_NYJuxsktaLkW
https://dl.doubtnut.com/l/_BxtDOLFIDQ7r

speed of the bulled after it emerges of horizontally

from the block will be

A.100ms 1

B.80ms

C.120ms !

D. 160ms !

Answer: C

° Watch Video Solution

6. Two identiacal balls A and B having velocities of

0.5 m/s and 0.3 m /s respectively collide elastically


https://dl.doubtnut.com/l/_BxtDOLFIDQ7r
https://dl.doubtnut.com/l/_dvAZD1Tk9RPY

in one dimension. The velocities of B and A after the

collision respectively will be

A.—0.5m /s and 0.3m /s

B.0.5m /s and — 0.3m /s

C.—0.3m/s and —0.5m/g

D.0.3m /s and 0.5m /s

Answer: B

° Watch Video Solution

7. What is the minimum velocity with which a body

of mass m must enter a vertical loop of radius R so


https://dl.doubtnut.com/l/_dvAZD1Tk9RPY
https://dl.doubtnut.com/l/_hMxTMD8xsuTZ

that it can complete the loop?
A /5gR
B./gR
C.\/29R

D. /3gR

Answer: A

o Watch Video Solution

8. A body of mass 1 kg begins to move under the

action of a time dependent force

A
.

F = <2t§ -+ 3t2]) N, wherei and 3 are unit vector


https://dl.doubtnut.com/l/_hMxTMD8xsuTZ
https://dl.doubtnut.com/l/_38WH0a6a2UCI

along x and y axis. What power will be developed by
the force at the time?

A (2t + 38°)W

B. (2t° + 3t)W

C. (2% + 4H )W

D. (2t° + 3t") W

Answer: A

° Watch Video Solution

%
9. If Vectors A = coswt(i) + sinwt(j) and

— t . ) t -~ ) X
B = coswiz —l—smwg are functions of time.


https://dl.doubtnut.com/l/_38WH0a6a2UCI
https://dl.doubtnut.com/l/_loRv169AIvbd

Then the value of ¢ at which they are orthogonal to

each other is

At=20

B.t =

T
4w
C.t = i
T 2w
T
D.t = —

w

Answer: D

° Watch Video Solution

10. A ball is thrown vertically downwards from a

height of 20m with an intial velocity vy. It collides


https://dl.doubtnut.com/l/_loRv169AIvbd
https://dl.doubtnut.com/l/_QZR923c5d78v

with the ground, loses 50% of its energy in collision
and rebounds to the same height. The intial velocity
Vg is (Take, g =10 ms _2)

A 10ms !

B. 14ms !

C.20ms !

D. 28ms !

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_QZR923c5d78v

1. On a frictionless surface, a block of mass M
moving at speed v collides elastically with another
block of same mass M which is intially at rest. After
collision the first block moves at an angle 6 to its
initial direction and has a speed Y The second

3

block's speed after the collision is
V3

A. T’U



https://dl.doubtnut.com/l/_DhqRLu2hqr4u

o Watch Video Solution

12. The heart of a man pumps 5L of blood through
the artries per minute at a pressure of 150mm of
mercury. If the density of mercury be
13.6 x 10°Kg/m® and g = 10m/s* , then the
power of heart in watt is

A 15

B.1.7

C.235

D. 3.0


https://dl.doubtnut.com/l/_DhqRLu2hqr4u
https://dl.doubtnut.com/l/_KuASav3OmejG

Answer: B

o Watch Video Solution

13. Two particles of masses m;, my move with initial
velocities u; and wus. On collision, one of the
particles get excited to higher level, after absorbing
energy ¢. If final velocities of particles be v; and v,

then we must have

1 1 1 1
A. Em% + §m%u§ +e= Em%fv% + §m§v§

B.m%ul + mgu2 — €& = m%vl + m%'v2

1 2 1, 1 2 1 2
C. Emlul + §m2 = Emlvl + §m2v2 — €


https://dl.doubtnut.com/l/_KuASav3OmejG
https://dl.doubtnut.com/l/_qaUv9BjDnD7A

1 5 1 5 1 1 5
D. -myu] + —mou; — € = —M1Uy + S My,

2 2 2 2

Answer: D

° Watch Video Solution

14. Two similar springs P and Q have spring constant
Kpand Kg , such that Kp > Kg. They are
stretched, first by the same amount (case a), then by
the same force (case b). The work done by the
springs Wp and Wy are related as , in case (a)

and case (b), respectively

A. Wp < WQ, WQ < Wp


https://dl.doubtnut.com/l/_qaUv9BjDnD7A
https://dl.doubtnut.com/l/_HfjqO7wIvyZp

B.Wp = WQ, Wp > WQ
CWp = WQ, Wp = WQ

D.Wp > WQ, WQ > Wp

Answer: D

° Watch Video Solution

15. A particle of mass m is driven by a machine that
delivers a constant power k watts. If the particless
starts from rest, the force on the particle at time t is
1
1

\/ mkt=

A.


https://dl.doubtnut.com/l/_HfjqO7wIvyZp
https://dl.doubtnut.com/l/_YxVbJ64sz5k8

B.y/—1t=2

Answer: B

° Watch Video Solution

16. A block of mass 10 kg, moving in x-direction with

! is subjected to a

a constant speed of 10ms™
retarding force F = 0.1 x J/m during its travel

from x=20 m to 30 m. Its final KE will be

A. 250


https://dl.doubtnut.com/l/_YxVbJ64sz5k8
https://dl.doubtnut.com/l/_GR0FFbWyFuip

B.475])

C.450)

D. 275

Answer: B

° Watch Video Solution

17. A body of mass (4m) is lying in xy-plane at rest. It
suddenly explodes into three pieces. Two pieces
each of mass(m) move perpendicular to each other
with equal speeds (v). The total kinetic energy

generated due to explosion is


https://dl.doubtnut.com/l/_GR0FFbWyFuip
https://dl.doubtnut.com/l/_7eh0Nue9196D

C.2mv

D. 4ma?

Answer: B

° Watch Video Solution

18. A uniform force of (35 + 3) N acts on a particle
of mass 2kg. Hence, the particle is displaced from
position (2;, + l%)m to position (4’2 + 33’ — I;:) m.

The work done by the force on the particle is


https://dl.doubtnut.com/l/_7eh0Nue9196D
https://dl.doubtnut.com/l/_6uZ31NRjoDeK

A 6]

B.13 ]

C.15)

D.9])

Answer: D

o Watch Video Solution

19. The potential energy of a particle in a force field

. A B .
is U= —~ — where A and B are positive
T r

constants and r is the distance of particle from the


https://dl.doubtnut.com/l/_6uZ31NRjoDeK
https://dl.doubtnut.com/l/_zj7QNRE0WE3I

centre of the field. For stable equilibrium, the

distance of the particle is

m|§ §|m SSY RV I ve] IS

Answer: D

° Watch Video Solution

20. Two spheres A and B of masses m; and my

respectively collide. A is at rest initially and B is


https://dl.doubtnut.com/l/_zj7QNRE0WE3I
https://dl.doubtnut.com/l/_XYNxEWEjbpje

moving with velocity v along x-axis. After collision, B
..U . . . .

has a velocity 5 ina direction perpendicular to the

original direction. The mass A moves after collision

in the direction

1
A.0 = tan ! (E) to the x- axis

1
B.O = tan_l( — 5) to the y - axis
C. Same as that of B

D. Opposite to that of B

Answer: A

° Watch Video Solution



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

21. A stone is dropped from a height h. It hits the
ground with a certain momentum P. If the same
stone is dropped from a height 100 % more than
the previous height, the momentum when it hits the

ground will change by -

A. 68 %
B.41 %
C.200 %

D. 100 %

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_sGM0PeeHlxCl

22. A car of mass m starts from rest and accelerates
so that the instantaneous power delivered to the
car has a constant magnitude F,. The

instantaneous velocity of this car is proportional to

A t*P,

B.¢l/2

Answer: B



https://dl.doubtnut.com/l/_sGM0PeeHlxCl
https://dl.doubtnut.com/l/_S1vwgyRL5uhc

| o Watch Video Solution

23. The potential energy of a system increase,if work

is done

A. Upon the system by a conservative force

B. Upon the system by a nonconservative force

C. By the system against a conservative force

D.By the system against a non conservative

force

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_S1vwgyRL5uhc
https://dl.doubtnut.com/l/_Gnl6FdP9bSwP

24. Force F on a particle moving in a straight line
varies with distance d as shown in the figure. The
work done on the particle during its displacement

fo12mis

A 13

B.18)

C.21]

D. 26

Answer: A



https://dl.doubtnut.com/l/_Gnl6FdP9bSwP
https://dl.doubtnut.com/l/_8TTulNDmtbKh

° Watch Video Solution

25. A body projected vertically from the earth
reaches a height equal to earth's radius before
returning to the earth. The power exerted by the
gravitational force is greatest

A. At the instant just after the body is projected

B. At the highest position of the body

C. At the instant just before the body hits the

earth

D. It remains constant all through


https://dl.doubtnut.com/l/_8TTulNDmtbKh
https://dl.doubtnut.com/l/_EOM6UNrFo1Qb

Answer: C

° Watch Video Solution

26. An engine pumps water through a hose pipe.
Water passes through the pipe and leaves it with a
velocity of 2ms'. The mass per unit length of water
in the pipe is 100kgm ~!. What is the power of the
engine?

(a) 400 W (b) 200W (c) 100W (d) 800W

A.300 W

B.400 W


https://dl.doubtnut.com/l/_EOM6UNrFo1Qb
https://dl.doubtnut.com/l/_EV5BIdP9YyEJ

C.200 W

D.100 W

Answer: A

o Watch Video Solution

27. A particle of mass M starting from rest
undergoes uniform acceleration. If the speed
acquired in time T is V, the power delivered to the

particle is -

MV ?2
T
: 1 MV?2
"2 T2

A



https://dl.doubtnut.com/l/_EV5BIdP9YyEJ
https://dl.doubtnut.com/l/_ylpy5sqZCEjK

MV?2
T2
5 1 MV?
2T

C.

Answer: D

o Watch Video Solution

28. An engine pumps water continuously through a
hose. Water leaves the hose with a velocity v.and m
is the mass per unit length of the water jet. What is

the rate at which kinetic energy is impartd to water?


https://dl.doubtnut.com/l/_ylpy5sqZCEjK
https://dl.doubtnut.com/l/_Ec82CeucOIC5

Answer: D

o Watch Video Solution

29. A body of mass 1 kg is thrown upwards with a

1

velocity 20 ms™ . It momentarily comes to rest

after attaining ah height of 18m. How much energy
is lost due to air friction? (Take g=ms_2)

A.30])

B.40]


https://dl.doubtnut.com/l/_Ec82CeucOIC5
https://dl.doubtnut.com/l/_RbYrWqzTyyjR

C.10])

D. 20

Answer: D

o Watch Video Solution

30. A block of mass m attached in the lower and
vertical spring The spring is hung from a calling and
force constant value k The mass is released from
rest with the spring initially unstreched The
maximum value of extension produced in the length

of the spring will be


https://dl.doubtnut.com/l/_RbYrWqzTyyjR
https://dl.doubtnut.com/l/_dos4emZnEsBg

Answer: A

° Watch Video Solution

31. Water falls from a height of 60 m at the rate of
15 kg/s to operate a turbine. The losses due to
frictional forces are 10% of energy. How much power

is generated by the turbine (g=10 ms?).


https://dl.doubtnut.com/l/_dos4emZnEsBg
https://dl.doubtnut.com/l/_NoaFybIodSIP

A.70W

B. 81 kw

C.10.2 kW

D. 12.3 kW

Answer: B

° Watch Video Solution

32. A sheel of mass 200g is ejected from a gun of
mass 4 kg by an explosion that generates 1.05kJ of

energy. The initial velocity of the shell is


https://dl.doubtnut.com/l/_NoaFybIodSIP
https://dl.doubtnut.com/l/_LqxYurbFBI4F

A.120ms 1

B.100ms !

C.80ms !

D. 40ms !

Answer: B

o Watch Video Solution

33. A vertical spring with force constant K is fixed on
a table. A ball of mass m at a height h above the free

upper end of the spring falls vertically on the spring


https://dl.doubtnut.com/l/_LqxYurbFBI4F
https://dl.doubtnut.com/l/_avY6Ylpjggh2

so that the spring is compressed by a distance d.

The net work done in the process is:-

1
A.-mg(h — d) + 5Kd2

1o
B.mg(h + d) + EKd

1
C.mg(h +d) — 5Kd2

1

D.mg(h — d) — EKd2

Answer: C

° Watch Video Solution

34. The potential energy of a long spring when

stretched by 2 cm is U. If the spring is stretched by 8


https://dl.doubtnut.com/l/_avY6Ylpjggh2
https://dl.doubtnut.com/l/_NsFHOKYQPcEB

cm the potential energy stored in it is:-

A.4U

B.8U

C.16U

Answer: C

o Watch Video Solution

35. A body of mass 3kg is under a constant force,

which causes a displacement s in metre in it, given


https://dl.doubtnut.com/l/_NsFHOKYQPcEB
https://dl.doubtnut.com/l/_wYBnr6bPFmP0

1
by the relation s = §t2 , Where t is in second. Work

done by the forcein 2 s is

Answer: C

° Watch Video Solution

36. 300) of work is done in slinding a 2 kg block up

an inclined plane of height 10m. Taking g =10m/s2 ,


https://dl.doubtnut.com/l/_wYBnr6bPFmP0
https://dl.doubtnut.com/l/_vErkJCHh4OiH

work done against friction is

A. 200

B. 100 )

C.Zero

D. 1000 )

Answer: B

o Watch Video Solution

37. A bomb of mass 30kg at rest explodes into two

pieces of masses 18 kg and 12 kg . The velocity of 18


https://dl.doubtnut.com/l/_vErkJCHh4OiH
https://dl.doubtnut.com/l/_j7NKZwa0Py2b

kg mass is 6ms ~'. The kinetic energy of the other
mass is

A. 256 |

B. 486 |

C.524 )

D.342 |

Answer: B

° Watch Video Solution

38. A Force F' acting on an object varies with

distance z as shown in the figure . The force is in


https://dl.doubtnut.com/l/_j7NKZwa0Py2b
https://dl.doubtnut.com/l/_LbWnLZyJzz6Y

newton and z in metre. The work done by the force

in moving the object fromz = 0toxz = 6m is

(@) 4.5)(b)13.5)(c)9.0)(d) 18.0

A.45)

B.13.5)

C.9.0]

D.18.0 )

Answer: B

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_LbWnLZyJzz6Y

39. The angle between the two vectors
A=31+4j+5kand B =3t +4j — 5kis

A.90°

B. 180°

C. Zero

D. 45°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_LbWnLZyJzz6Y
https://dl.doubtnut.com/l/_XaVulWmzkm0i
https://dl.doubtnut.com/l/_sYh1wFyzxFND

— — — .
40. Three vectors A , B and C satisfy the relation

— — — = —
A.B =0and A.C = 0. Thevector A is parallel

to

>
5
o,
Ql

N w
S T
X

X+
Ql Q] Wl

o

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_sYh1wFyzxFND

41. If a unit vector is represented by

0.4i + 0.73’ + ck then the value of c is

A.,/0.01
B./0.11
C.1

D.+/0.35

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_5wOBCkNkBIKI

42. If a vector 27 + 35 + 8k is perpendicular to the

vector 4i — 43’ + aI::, then the value of at is

1

A.E
1
B.—E

C.1

D.—1

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_7UNWKzdnQ5YF

43. The work done by an applied variable force
F=xz4+2z3fromx=0mto x = 2m, where x is
displacement, is

A.6)

B.8]

C.10])

D.12

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_L0eitvACxDLG

44. When a body moves with a constant speed

along a circle

A. No work is done on it

B. No acceleration is produced in it

C. Its velocity remains constant

D. No force acts on it

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_aaxrrPie2UxJ

45, A position dependent force F = 7 — 2z + 3z
acts on a small body of mass 2 kg and displaced it
from x = 0 to £ = dm. Calculate the work done in
joule.

A. 135

B. 270

C.35

D.70

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_OFeNAimagPi8
https://dl.doubtnut.com/l/_hZF67kXTIfA5

46. A body constrained to move in y direction is

subjected to a force given by

— N A A
F = (—2z'+15j+6k> N . What is the work

done by this force in moving the body through a
distance of 10m along y-axis ?

A. 150 |

B.20])

C.190 )

D. 160 )

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hZF67kXTIfA5

47. A body moves a distance of 10 m along a straight
line under an action of 5 N force. If work done is 25 J,
then angle between the force and firection of
motion of the body will be :

A.60°

B.75°

C.30°

D. 45°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_hZF67kXTIfA5
https://dl.doubtnut.com/l/_B7lrrB3upCAF

48. A foce acts on a 30g particle in such a way that
the position of the particle as a function of time is
given by
T = 3t — 42 +t3, where x is in metre and t in
second. The work done during the first 4s is

A. 490 m)

B.450 m)

C.576 m)

D. 528

Answer: D



https://dl.doubtnut.com/l/_B7lrrB3upCAF
https://dl.doubtnut.com/l/_9juFi5NeDDCX

| ) Watch Video Solution

49. Two bodies of masses m and 4 m are moving

with equal K.E. The ratio of their linear momentum

is

Al:2

B.1:4

C.4:1

D.1:1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_9juFi5NeDDCX
https://dl.doubtnut.com/l/_aq1PInMDA8L1

50. One kilowatt hour is equal to

A.36 x 10°°J

B.36 x 10°J

C.36 x 10°J

D.36 x 10°J

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_aq1PInMDA8L1
https://dl.doubtnut.com/l/_t4xsEb8WkflN

51. Two bodies with kinetic energies in the ratio 4:1

are moving with equal linear momentum. The ratio

of their masses is

A4:1

B.1:1

C.1:2

D.1:4

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_sNQhUqfGt0mn

52. A 1 kg stationary bomb is exploded in three parts
having mass 1: 1: 3 respectively. Parts having same
mass move in perpendicular direction with velocity

30ms !, then the velocity of bigger part will be : -

A.104/2m /s

10
B.—m/s
V2

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_wauruExqGJtZ
https://dl.doubtnut.com/l/_H4I0IDk6Nvuq

53. If the kinetic energy of a body is increased by

300°, its momentum will increase by

A. 100 %

B. 150 %

C.265 %

D.73.2%

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_H4I0IDk6Nvuq

54. A stationary particle explodes into two particle
of a masses m; and my which move in opposite

direction with velocities v; and v,. The ratio of

their kinetic energies E; / E5 is

C.1

miv

mov1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_UTCzhc6pCmYk
https://dl.doubtnut.com/l/_WtBOcEqHaSta

55. A particle of massm; is moving with a velocity v,
and another particle of mass my is moving with a
velocity vy. Both of them have the same momentum,
but their different kinetic energies are E;andF,

respectively. If m; > my, then

Answer: A

° Watch Video Solution



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

56. A bomb of mass 30kg at rest explodes into two
pieces of masses 18 kg and 12 kg . The velocity of 18
kg mass is 6ms ' The kinetic energy of the other
mass is

A.342)

B. 486 ]

C. 256

D. 524 |

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_WtBOcEqHaSta
https://dl.doubtnut.com/l/_LHoebj9JQ8F2

57. A particle is projected making angle 45° with
horizontal having kinetic energy K. The kinetic

energy at highest point will be : -

0.2
2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_LHoebj9JQ8F2
https://dl.doubtnut.com/l/_SnQHfqT1p4jb
https://dl.doubtnut.com/l/_hWuFlsvZ3tSY

58. A body dropped from a height h with initial
velocity zero, strikes the ground with a velocity 3
m/s. Another body of same mass dropped from the
same height h with an initial velocity of 4m/s. Find
the final velocity of second mass with which it
strikes the ground.

A.5m/s

B.12 m/s

C.3m/s

D.4 m/s

Answer: A

[ - 1


https://dl.doubtnut.com/l/_hWuFlsvZ3tSY

| @Y Watch Video Solution

59. A particle with total energy E is moving in a
potential energy region U(x). Motion of the particle
is restricted to the region when

AU(z) > E

B.E(z) < E

C.U(z) =0

D.U(z) < E

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_hWuFlsvZ3tSY
https://dl.doubtnut.com/l/_6NLgYcHrsL50

60. The KE acquired by a mass m in travelling a
certain distance d, starting from rest, under the

action of a constant force is directly proportional to

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_6NLgYcHrsL50
https://dl.doubtnut.com/l/_46BHCVifyTmK
https://dl.doubtnut.com/l/_K3fGha0giJ5l

61. A simple pendulum with a bob of mass m
oscillates from A to C and back to A such that PB is
H. IF the acceleration due to gravity is g, the velocity

of bob as it passes through B is

F

A

+
|
|
!
H
i
1



https://dl.doubtnut.com/l/_K3fGha0giJ5l

Answer: B

o Watch Video Solution

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

A 4m

B.6m

C.8m/s

D.2m


https://dl.doubtnut.com/l/_K3fGha0giJ5l
https://dl.doubtnut.com/l/_vsb0JPAkmM5L

Answer: C

o Watch Video Solution

63. A child is swinging a swing. Minimum and
maximum heights fo swing from the earth's surface
are 0.75 m and 2 m respectively. The maximum
velocity of this swing is

A.10 m/s

B.5m/s

C.8m/s

D.15 m/s


https://dl.doubtnut.com/l/_vsb0JPAkmM5L
https://dl.doubtnut.com/l/_eLeEBltBI3MW

Answer: B

o Watch Video Solution

64. A long spring is stretched by 2 cm, its potential
energy is U. IF the spring is stretched by 10 cm, the

potential energy stored in it will be

A Y
"5
B. 5U
C. 10U

D. 25U


https://dl.doubtnut.com/l/_eLeEBltBI3MW
https://dl.doubtnut.com/l/_qaJj2c5tKZLI

Answer: D

o Watch Video Solution

65. A ball of mass 2 kg and another of mass 4 kg are
dropped together from a 60 feet tall building. After
a fall of 30 feet each towards earth, their respective

kinetic energies will be in the ratio of-

A+2:1

B.1:4


https://dl.doubtnut.com/l/_qaJj2c5tKZLI
https://dl.doubtnut.com/l/_gOK1wtzWoNWh

Answer: C

o Watch Video Solution

66. A mass of 0.5kg moving with a speed of 1.5m /s
on a horizontal smooth surface, collides with a
nearly weightless spring of force constant
k = 50N /m The maximum compression of the

spring would be.

A.015m
B.012 m

C.1.5m


https://dl.doubtnut.com/l/_gOK1wtzWoNWh
https://dl.doubtnut.com/l/_Groy3agrR2AD

D.0.5m

Answer: A

o Watch Video Solution

67. One coolie takes Tmin to raise a box through a
height of 2m. Another one takes 30s for the same
job and does the same amount of work. Which one
of the two has greater power and which one uses

greater enegy?

Al:2

B.1:3


https://dl.doubtnut.com/l/_Groy3agrR2AD
https://dl.doubtnut.com/l/_xHmzEeUJhuMg

C.2:1

D.3:1

Answer: A

° Watch Video Solution

68. In a force of 9 N is acting on a body, then find
instataneous power supplied to the body when its
velocity is 5m/s in the direction of force

A. 195 watt

B. 45 watt


https://dl.doubtnut.com/l/_xHmzEeUJhuMg
https://dl.doubtnut.com/l/_pncsHQqKy2aF

C. 75 watt

D. 100 watt

Answer: B

o Watch Video Solution

69. A mass is performing vertical ciruclar motion . If

the average velocity of the particle is increased,


https://dl.doubtnut.com/l/_pncsHQqKy2aF
https://dl.doubtnut.com/l/_bw9exRa2tmrY

then at which point the string will break:

A
m

D C

A A
B.B
C.C

D.D

Answer: B



https://dl.doubtnut.com/l/_bw9exRa2tmrY

[ ° Watch Video Solution

70. A simple pendilum with bob of mass m and
length | is held in position at an angle 8 with t he
verticle. Find its speed when it passes the lowest

position.

A. \/29l(1 — cos )

B. \/2gl(1 + cos 0)

C. +/2gl cos 6

D. /29l

Answer: A



https://dl.doubtnut.com/l/_bw9exRa2tmrY
https://dl.doubtnut.com/l/_APPHXBpHZRIl

\ ° Watch Video Solution

71. A stone tied to a string of length L is whirled in a
vertical circle with the other end of the string at the
centre. At a certain instant of time the stone is at
lowest position and has a speed w . Find the
magnitude of the change in its velocity as it reaches

a position, where the string is horizontal.

A\/2(u? - gl)
D. /24l


https://dl.doubtnut.com/l/_APPHXBpHZRIl
https://dl.doubtnut.com/l/_cBEw0Bk4R9TL

Answer: A

o Watch Video Solution

72. The potential energy between two atoms in a

b
molecule is given by U(x) = ¢ =» Where a

xl2 x

and b are positive constants and x is the distance
between the atoms. The atom s in stable

equilibrium when

2. 1/6
Axr = |—
v (b)
11a \ /¢
B.X = [ ——
(%)

Cx=0


https://dl.doubtnut.com/l/_cBEw0Bk4R9TL
https://dl.doubtnut.com/l/_qNR2wes2gH7R

Answer: A

o Watch Video Solution

73. The cofficient of restitution e for a perfectly
elastic collision is

(a) 1(b) zero (c) infinite (d) -1

A.O

C.1


https://dl.doubtnut.com/l/_qNR2wes2gH7R
https://dl.doubtnut.com/l/_fx9WMfvoSrK5

Answer: C

o Watch Video Solution

74. A moving particle of mass m makes a head-on
perfectly inelastic collision with a particle of mas 2m
which is initially at rest. Find the fractional loss in
energy of the colliding partic le after collision.

A. 2’01

B. v;

C.—vg


https://dl.doubtnut.com/l/_fx9WMfvoSrK5
https://dl.doubtnut.com/l/_0rn2uZbRAeCI

D.O

Answer: B

o Watch Video Solution

75. Two identical ball A and B having velocities of
0.5m/s and -0.3m/s respectively collide elastically in
one dimension. The velocities of B and A after the
collision respectively will be

A.—0.5m /s and + 0.3m /s

B.4+0.5m /s and + 0.3m /s

C.+0.3m/s and — 0.5m /s


https://dl.doubtnut.com/l/_0rn2uZbRAeCI
https://dl.doubtnut.com/l/_DAdnspGiGKnj

D.—0.3m /s and + 0.5m /s

Answer: D

o Watch Video Solution

76. A body of mass m moving with velocity 3km /h
collides with a body of mass 2m at rest. Now, the
combined mass starts to move with a velocity

A.3 km/h

B.4 km/h

C.1km/h


https://dl.doubtnut.com/l/_DAdnspGiGKnj
https://dl.doubtnut.com/l/_2KLHv6KMz1vQ

D. 2 km/h

Answer: C

o Watch Video Solution

77. A rubber ball is dropped from a height of 5 m on
a planet where the acceleration due to gravity is not
known. On bouncing it rises to 1.8 m. The ball loses

its velocity on bouncing by a factor of


https://dl.doubtnut.com/l/_2KLHv6KMz1vQ
https://dl.doubtnut.com/l/_652uPHWqPDef

Answer: B

o Watch Video Solution

78. A ball moving with velocity 2 ms ! collides head
on with another stationary ball of double the mass.
If the coefficient of restitution is 0.5, then their
velocities (in ms ~ 1) after collision will be

A.O,2

B.O,1

C 11


https://dl.doubtnut.com/l/_652uPHWqPDef
https://dl.doubtnut.com/l/_bYKrfRp2o3pg

D.1,0.5

Answer: B

o Watch Video Solution

79. A metal ball of mass 2 kg moving with a velocity
of 36km / h has a head on collision with a stationery
ball of mass 3 kg. If after the collision, the two balls
move together, the loss in kinetic energy dur to

collision is

A.100 )

B.140 )


https://dl.doubtnut.com/l/_bYKrfRp2o3pg
https://dl.doubtnut.com/l/_Im9oTQzj5yEv

C.40)

D. 60 |

Answer: D

o Watch Video Solution

80. Two springs A and B(k4 = 2kp) are stretched
by applying forces of equal magnitudes at the force

ends. If the energy stored in Ais E, that in B is


https://dl.doubtnut.com/l/_Im9oTQzj5yEv
https://dl.doubtnut.com/l/_HBz7khMRMP0B

Answer: A

° Watch Video Solution

Assignment (SECTION - D)

1. A : The work done by a force during round trip is

always zero.

R : The average value of force in round trip is zero.


https://dl.doubtnut.com/l/_HBz7khMRMP0B
https://dl.doubtnut.com/l/_2BEbaoHDlhzK

A. If both Assertion & Reason are true and the

reason is the correct explanation of the

assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: D


https://dl.doubtnut.com/l/_2BEbaoHDlhzK

° Watch Video Solution

2. A : The change in kinetic energy of a particle is

equal to the work done on it by the net force.

R : The work-energy theorem can be used only in

conservative field.

A. If both Assertion & Reason are true and the

reason is the correct explanation of the

assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the


https://dl.doubtnut.com/l/_2BEbaoHDlhzK
https://dl.doubtnut.com/l/_WwpSIVN07ZbC

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: D

° Watch Video Solution

3. A : Internal forces can change the kinetic energy
but not the momentum of the system.

R : The net internal force on a system is always zero.


https://dl.doubtnut.com/l/_WwpSIVN07ZbC
https://dl.doubtnut.com/l/_zTsApExP0leM

A. If both Assertion & Reason are true and the

reason is the correct explanation of the

assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: A


https://dl.doubtnut.com/l/_zTsApExP0leM

° Watch Video Solution

4. A : The potential energy can be defined only in

conservative field.
R : The value of potential energy depends on the
reference level (level of zero potential energy).
A. If both Assertion & Reason are true and the
reason is the correct explanation of the
assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the


https://dl.doubtnut.com/l/_zTsApExP0leM
https://dl.doubtnut.com/l/_Hz56MfO327wJ

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: B

° Watch Video Solution

5. A: When a body moves in a circle the work done

by the centripetal force is always zero.


https://dl.doubtnut.com/l/_Hz56MfO327wJ
https://dl.doubtnut.com/l/_9z8JylvS0RYy

R : Centripetal force is perpendicular to

displacement at every instant.

A. If both Assertion & Reason are true and the

reason is the correct explanation of the

assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).


https://dl.doubtnut.com/l/_9z8JylvS0RYy

D.If both Assertion and Reason are falseé

statements, then mark (4).

Answer: A

° Watch Video Solution

6. A : If net force acting-on a system is zero, then
work done on the system may be nonzero.
R : Internal forces acting on a system can increase

its kinetic energy.

A. If both Assertion & Reason are true and the

reason is the correct explanation of the


https://dl.doubtnut.com/l/_9z8JylvS0RYy
https://dl.doubtnut.com/l/_tJmkNUZpXgcH

assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are false

statements, then mark (4).

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_tJmkNUZpXgcH
https://dl.doubtnut.com/l/_XeuJK0Y5acJv

7. A : During collision between two objects, the
momentum of colliding objects is conserved only in
direction perpendicular to line of impact.

R : The force on colliding objects in direction
perpendicular to line of impact is zero.

A.If both Assertion & Reason are true and the
reason is the correct explanation of the
assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).


https://dl.doubtnut.com/l/_XeuJK0Y5acJv

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: A

° Watch Video Solution

8. A : The potential energy of a system increases
when work is done by conservative force.
R : Kinetic energy can change into potential energy

and vice-versa.


https://dl.doubtnut.com/l/_XeuJK0Y5acJv
https://dl.doubtnut.com/l/_xJ6CpXt16J7x

A. If both Assertion & Reason are true and the

reason is the correct explanation of the

assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: B


https://dl.doubtnut.com/l/_xJ6CpXt16J7x

° Watch Video Solution

9. A: Energy dissipated against friction depends on

the path followed.

R : Friction force is non-conservative force.

A. If both Assertion & Reason are true and the

reason is the correct explanation of the

assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).


https://dl.doubtnut.com/l/_xJ6CpXt16J7x
https://dl.doubtnut.com/l/_9QlMKYJ9rQFE

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: A

° Watch Video Solution

10. A : Work done by the frictional force can’t be
positive.

R : Frictional force is a conservative force.


https://dl.doubtnut.com/l/_9QlMKYJ9rQFE
https://dl.doubtnut.com/l/_J1pB8gOni5Lq

A. If both Assertion & Reason are true and the

reason is the correct explanation of the

assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: D


https://dl.doubtnut.com/l/_J1pB8gOni5Lq

° Watch Video Solution

1. A : Power of the gravitational force on the body
in a projectile motion is zero, once during its
motion.

R : Power delivered by the tension in the wire to a

body in vertical circle is always zero.

A. If both Assertion & Reason are true and the

reason is the correct explanation of the

assertion, then mark (1).


https://dl.doubtnut.com/l/_J1pB8gOni5Lq
https://dl.doubtnut.com/l/_0mg6wlHpxQy7

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are false

statements, then mark (4).

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_0mg6wlHpxQy7

12. A : Power delivered by the tension in the wire to
a body in vertical circle is always zero.

R : Tension in the wire is equal to the centripetail
force acting on the body doing vertical circular
motion.

A.If both Assertion & Reason are true and the
reason is the correct explanation of the
assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).


https://dl.doubtnut.com/l/_cT8NAVdi2g2a

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: C

° Watch Video Solution

13.A: When a man is walking on a rough road, that
work done by frictiona force is zero.
R : Frictional force acts in the direction of the

motion of the man in this case.


https://dl.doubtnut.com/l/_cT8NAVdi2g2a
https://dl.doubtnut.com/l/_zDKeE3GLJrMN

A. If both Assertion & Reason are true and the

reason is the correct explanation of the

assertion, then mark (1).

B. If both Assertion & Reason are true but the

reason is not the correct explanation of the

assertion, then mark (2).

C.If Assertion is true statement but Reason is

false, then mark (3).

D.If both Assertion and Reason are falsé

statements, then mark (4).

Answer: B


https://dl.doubtnut.com/l/_zDKeE3GLJrMN

° Watch Video Solution



https://dl.doubtnut.com/l/_zDKeE3GLJrMN

