
PHYSICS

BOOKS - KUMAR PRAKASHAN KENDRA PHYSICS

(GUJRATI ENGLISH)

WORK, ENERGY AND POWER

Section A Questions Answers Introduction

1. Explain with illustration meaning of work , energy and power in

everyday life and state that this meaning in physics

Watch Video Solution

2. Explain the kinds of multiplication operations for vectors .

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_M3Kh61Pv1Dft
https://dl.doubtnut.com/l/_ggu7YiRoySpf


Watch Video Solution

3. Explain the geometrical interpretation of scalar product of two

vectors .

Watch Video Solution

4. Show that the scalar product of two vectors obeys the law of

commutative .

Watch Video Solution

5. Show that the scalar product of two vectors obeys the law of

disrtrictive 

https://dl.doubtnut.com/l/_ggu7YiRoySpf
https://dl.doubtnut.com/l/_ihlIt0b9MmMS
https://dl.doubtnut.com/l/_hq0Skktsz8mN
https://dl.doubtnut.com/l/_FzBYFkHh3GIi


Watch Video Solution

6. Show that the magnitude of a vector is equal to the square

root of the scalar product of the vector with itself . 

Watch Video Solution

https://dl.doubtnut.com/l/_FzBYFkHh3GIi
https://dl.doubtnut.com/l/_xld0taSz1xkv


7. Obtain the scalar product of two mutually perpendicular

vectors .

Watch Video Solution

8. Obtain the scalar product of unit vectors in Cartesian co -

ordinate system .

Watch Video Solution

9. Obtain scalar product in terms of Cartesian component of

vectors .

Watch Video Solution

https://dl.doubtnut.com/l/_Hfh9BbrvFAow
https://dl.doubtnut.com/l/_AQCiS2b18wgd
https://dl.doubtnut.com/l/_3UnnJhEXkXY2


10. Find the angle between two vectors with the help of scalar

product .

Watch Video Solution

11. What is kinetic energy ? Derive an expression for the kinetic

energy of a body of mass 'm' moving at a speed 'v'. 

Watch Video Solution

(AS1)

12. Explain work energy theorem .

Watch Video Solution

13. Explain work done by a constant force .

https://dl.doubtnut.com/l/_fOu3rzy5ga9N
https://dl.doubtnut.com/l/_z01R1puTVX9o
https://dl.doubtnut.com/l/_2xwDVhrxozEi
https://dl.doubtnut.com/l/_SZqbDFXsAR2K


Watch Video Solution

14. When is the work done by a force is positive and negative ?

Watch Video Solution

15. When is the work done on the body said to be zero ?

Watch Video Solution

16. Mention the MKS and GGS unit of work and de�ne them and

also write the dimensional formula of work .

Watch Video Solution

https://dl.doubtnut.com/l/_SZqbDFXsAR2K
https://dl.doubtnut.com/l/_bcxmleNzAuFn
https://dl.doubtnut.com/l/_DhPpsufELmOL
https://dl.doubtnut.com/l/_4nPRmc5dHTdN


17. De�ne kinetic energy .Give its unit and dimensional formula

and mention works by using it .

Watch Video Solution

18. Obtain the equation of work by variable force in one

dimension .

Watch Video Solution

19. Derive the work energy theorem for a variable force exerted

on a body in one dimension .

Watch Video Solution

https://dl.doubtnut.com/l/_46gMB2YB1h2S
https://dl.doubtnut.com/l/_qOEroWwI5ZCB
https://dl.doubtnut.com/l/_IVcxsi4c0KQx


20. State the importance of work energy theorem .

Watch Video Solution

21. Mention the cause of earthquake .

Watch Video Solution

22. What is potential energy ? Explain gravitational potential

energy .

Watch Video Solution

23. What are conservative force , non - conservative force ,

conservative �eld and non - conservative �eld ?

https://dl.doubtnut.com/l/_adsuedqBgVpz
https://dl.doubtnut.com/l/_lmAGEbGFFdMC
https://dl.doubtnut.com/l/_KXvekLB6kTtH
https://dl.doubtnut.com/l/_hRh5kz0vdfZb


Watch Video Solution

24. Obtain the relation between potential energy and force for

conservative force .

Watch Video Solution

25. Prove  for conservative force .

Watch Video Solution

F = −
dV

dx

26. State and establish principle of conservation of mechanical

energy .

Watch Video Solution

https://dl.doubtnut.com/l/_hRh5kz0vdfZb
https://dl.doubtnut.com/l/_06jSwOhsuZGw
https://dl.doubtnut.com/l/_pHW2OV1WqR79
https://dl.doubtnut.com/l/_vJjl1vq2QNSt
https://dl.doubtnut.com/l/_7Fzwt3uoikdN


27. Write a principle of non - conservative force for mechanical

energy .

Watch Video Solution

28. Give the de�nitions of conservative force .

Watch Video Solution

29. Explain the conservative of mechanical energy for a free fall

body .

Watch Video Solution

30. Explain the elastic potential energy of spring and obtain an

expression for this energy . 

https://dl.doubtnut.com/l/_7Fzwt3uoikdN
https://dl.doubtnut.com/l/_HP7ACHD0tyc9
https://dl.doubtnut.com/l/_k8GwmOxZx2ze
https://dl.doubtnut.com/l/_0vwoBhyAb3hE


(a) 

Watch Video Solution

31. Show that the law of conservation of mechanical energy is

obeyed by pulling or compressing the block tied at the end of a

https://dl.doubtnut.com/l/_0vwoBhyAb3hE
https://dl.doubtnut.com/l/_6tbOJ5kSPvUs


spring 

(a) 

Watch Video Solution

32. Draw a plots of mechanical energy , potential energy and

kinetic versus dispalcement for di�erent position of a motion of

block attached to a spring .

Watch Video Solution

https://dl.doubtnut.com/l/_6tbOJ5kSPvUs
https://dl.doubtnut.com/l/_0SijrTudFtqH


33. Write few remarks on censervative forces .

Watch Video Solution

34. Explain the di�erent forms of energy .

Watch Video Solution

35. Write a note on Power .

Watch Video Solution

36. Explain the total linear momentum is conserved in an elastic

collision and also explain the inelastic collision and completely

elastic collision .

https://dl.doubtnut.com/l/_5tLwFMOH7SDq
https://dl.doubtnut.com/l/_1bGSyXgf3Fpl
https://dl.doubtnut.com/l/_5qALToOsmF4X
https://dl.doubtnut.com/l/_jrLl8iWmOJfK


Watch Video Solution

37. Discuss the completely inelastic collision in one dimension . 

Watch Video Solution

38. Obtain expression for velocities of the two bodies after elastic

collision in one dimension . 

Watch Video Solution

https://dl.doubtnut.com/l/_jrLl8iWmOJfK
https://dl.doubtnut.com/l/_8hDiYqL1UwPQ
https://dl.doubtnut.com/l/_t5Z60uH4WQiZ
https://dl.doubtnut.com/l/_P2Z6HQk78Ksf


39. Explain the special caes of elastic collision in one dimension .

Watch Video Solution

40. Discuss elastic collision in two dimesnsion . 

Watch Video Solution

41. Explain oblique collision .

https://dl.doubtnut.com/l/_P2Z6HQk78Ksf
https://dl.doubtnut.com/l/_EBSZbSLFolVT
https://dl.doubtnut.com/l/_e7h8miMcvnBc


Section A Questions Answers Try Yourself Vsqs

Watch Video Solution

42. What is head -on collision ?

Watch Video Solution

1. De�ne the scalar product of two vectors .

Watch Video Solution

2. Mention the direction of scalar product .

Watch Video Solution

https://dl.doubtnut.com/l/_e7h8miMcvnBc
https://dl.doubtnut.com/l/_WwN1sAM1kHgF
https://dl.doubtnut.com/l/_1QC0hht0ajCT
https://dl.doubtnut.com/l/_0NOflsxwA0nh
https://dl.doubtnut.com/l/_hfHiG2wweLCh


3. De�ne the scalar product and obtain the magnitude of a vector

from it .

Watch Video Solution

4. Obtain the commutative law of scalar product for two vectors .

Watch Video Solution

5. Write the necessary condition for the scalar product of two

mutually perpendicular vectors .

Watch Video Solution

6. De�ne work

Watch Video Solution

https://dl.doubtnut.com/l/_hfHiG2wweLCh
https://dl.doubtnut.com/l/_L1FesbHW5RqJ
https://dl.doubtnut.com/l/_t7yA7KbW87sA
https://dl.doubtnut.com/l/_Xs7IssZ5cOgr


7. De�ne kinetic energy .Give its unit and dimensional formula

and mention works by using it .

Watch Video Solution

8. If the kinetic energy of body increases them ?

Watch Video Solution

9. If the kinetic energy of body increases then?

Watch Video Solution

10. Work done on the body by force or work done by the body ?

https://dl.doubtnut.com/l/_Xs7IssZ5cOgr
https://dl.doubtnut.com/l/_eBQTlYBPjUYS
https://dl.doubtnut.com/l/_G80SEK23XhkB
https://dl.doubtnut.com/l/_nHgffviw1rUN
https://dl.doubtnut.com/l/_dTFVn8D3tJ0l


Watch Video Solution

11. De�ne work

Watch Video Solution

12. What is the work done by earth's gravitational force in

keeping the moon uniformly circulating around the earth ?

Watch Video Solution

13. Is the work done by a frictional froce be positive or negative ?

Watch Video Solution

https://dl.doubtnut.com/l/_dTFVn8D3tJ0l
https://dl.doubtnut.com/l/_ktcWIRHbM36t
https://dl.doubtnut.com/l/_IEOsqyHpRY1T
https://dl.doubtnut.com/l/_4sj9OalWcMp2


14. How many erg equal to : Joule ?

Watch Video Solution

15. How many Joule equal to 1 eV ?

Watch Video Solution

16. How many Joule equal to 1 kWh ?

Watch Video Solution

17. De�ne kinetic energy .Give its unit and dimensional formula

and mention works by using it .

Watch Video Solution

https://dl.doubtnut.com/l/_bXU1YKJQEWsl
https://dl.doubtnut.com/l/_YMIGHqI0GL3V
https://dl.doubtnut.com/l/_C3Eiz2aVM37y
https://dl.doubtnut.com/l/_g4SWscYDrEbn


18. De�ne kinetic energy .Give its unit and dimensional formula

and mention works by using it .

Watch Video Solution

19. Is kinetic energy a scalar quantity or vector quantity ?

Watch Video Solution

20. If the displacement is done by the force then when does the

force is consider as constant ?

Watch Video Solution

https://dl.doubtnut.com/l/_g4SWscYDrEbn
https://dl.doubtnut.com/l/_P2h1TPJ6rhMz
https://dl.doubtnut.com/l/_C6UKJgnhlrIK
https://dl.doubtnut.com/l/_u7YYaia4zAmQ


21. What is variable force ?

Watch Video Solution

22. Obtain the equation of work by variable force in one

dimension .

Watch Video Solution

23. What will be the area under the graph of variable force versus

position ?

Watch Video Solution

24. De�ne kinetic energy

https://dl.doubtnut.com/l/_TJqvBPlRYDax
https://dl.doubtnut.com/l/_u65EzhiLy80p
https://dl.doubtnut.com/l/_jY1syTEfZxgc
https://dl.doubtnut.com/l/_HSavi70UJN61


Watch Video Solution

25. De�ne kinetic energy .Give its unit and dimensional formula

and mention works by using it .

Watch Video Solution

26. Is kinetic energy a scalar quantity or vector quantity ?

Watch Video Solution

27. Show that the rate of change of kinetic energy is a power .

Watch Video Solution

https://dl.doubtnut.com/l/_HSavi70UJN61
https://dl.doubtnut.com/l/_2sPQbRpufksp
https://dl.doubtnut.com/l/_NkM7BGRoKkl0
https://dl.doubtnut.com/l/_4NLtxoGGc2Nc


28. Whether the work energy theorem is a scalar or a vector ?

Watch Video Solution

29. If the kinetic energy of body increases them ?

Watch Video Solution

30. What are conservative force , non - conservative force ,

conservative �eld and non - conservative �eld ?

Watch Video Solution

31. Which quantity is obtained by taking negative detective of

potential energy w.r.t to displacement in the case of conservative

https://dl.doubtnut.com/l/_WLmsG3kYBrar
https://dl.doubtnut.com/l/_Pc3cx9p3Wi5S
https://dl.doubtnut.com/l/_wtboQHqFTH1p
https://dl.doubtnut.com/l/_D06FmEMplSnW


force ?

Watch Video Solution

32. What is potential energy ? Explain gravitational potential

energy .

Watch Video Solution

33. What is potential energy ? Explain gravitational potential

energy .

Watch Video Solution

34. Write the dimensional formula of gravitational potential

energy .

https://dl.doubtnut.com/l/_D06FmEMplSnW
https://dl.doubtnut.com/l/_nUqz9FsDmS2U
https://dl.doubtnut.com/l/_tLAdLaaQvVSz
https://dl.doubtnut.com/l/_PmYjsMYdjwfD


Watch Video Solution

35. What are conservative force , non - conservative force ,

conservative �eld and non - conservative �eld ?

Watch Video Solution

36. State and establish principle of conservation of mechanical

energy .

Watch Video Solution

37. Write a principle of non - conservative force for mechanical

energy .

Watch Video Solution

https://dl.doubtnut.com/l/_PmYjsMYdjwfD
https://dl.doubtnut.com/l/_DBGelw9bKpXr
https://dl.doubtnut.com/l/_sY5YmSOAqv2R
https://dl.doubtnut.com/l/_zmtlE1KM8Aa0


38. Write the equation of total mechanical energy of a body

having mass m and stationary at height H .

Watch Video Solution

39. Write the equation of total mechanical energy of a body

having mass m and stationary at height H .

Watch Video Solution

40. Find the speed of a body at the ground when it fall freely at

height 2m . 

Watch Video Solution

(g = 10ms− 2)

https://dl.doubtnut.com/l/_Y1k7I3FdEeBA
https://dl.doubtnut.com/l/_XHErx27yGD27
https://dl.doubtnut.com/l/_EBuJ0zN0g3XK


41. What is variable force ?

Watch Video Solution

42. Write the formula of Hock's law .

Watch Video Solution

43. What is spring constant ?

Watch Video Solution

44. On which the work done by a spring depends ?

Watch Video Solution

https://dl.doubtnut.com/l/_EbmELFA3Q0SP
https://dl.doubtnut.com/l/_AHxF4gTzPPAs
https://dl.doubtnut.com/l/_4hTCBYG9m8zQ
https://dl.doubtnut.com/l/_la8c02lywhJA
https://dl.doubtnut.com/l/_wk7HGKMgOQZJ


45. Mention the work done by spring force in cylic process .

Watch Video Solution

46. Whether the springforce is conservative or non- conservative

?

Watch Video Solution

47. Write the dimensional formula of  .

Watch Video Solution

k

m

48. What is spring constant ?

Watch Video Solution

https://dl.doubtnut.com/l/_wk7HGKMgOQZJ
https://dl.doubtnut.com/l/_LtZZ5Zs88IZl
https://dl.doubtnut.com/l/_CqmK4vPSRnra
https://dl.doubtnut.com/l/_KtSwEGKXm6G2


49. How much energy will be released by cooling 1 kg of water

upto temperature of C ?

Watch Video Solution

10∘

50. By what reasons chemical energy produced in chemical

process ?

Watch Video Solution

51. What is exothermic reaction ?

Watch Video Solution

52. What is exothermic reaction ?

https://dl.doubtnut.com/l/_KtSwEGKXm6G2
https://dl.doubtnut.com/l/_TjGmrXJzBTDR
https://dl.doubtnut.com/l/_qyFIej1Zdijx
https://dl.doubtnut.com/l/_F1Aig1L19wGd
https://dl.doubtnut.com/l/_auyoyLiNmUsG


Watch Video Solution

53. How much energy producedin burning of 1 kg coal ?

Watch Video Solution

54. How much electric energy consumed by Indian house hold in

one second ?

Watch Video Solution

55. Write the equation of mass energy equivalence .

Watch Video Solution

https://dl.doubtnut.com/l/_auyoyLiNmUsG
https://dl.doubtnut.com/l/_xdft7dSCq3XM
https://dl.doubtnut.com/l/_jEMtpQxrzB9J
https://dl.doubtnut.com/l/_90p6e7mZtRfN


56. What is the energy equivalent to one kilogram .

Watch Video Solution

57. By which process the energy released from sun ?

Watch Video Solution

58. Mention the use of uncontrolled nuclear �ssion ?

Watch Video Solution

59. Mention the use of uncontrolled nuclear �ssion ?

Watch Video Solution

https://dl.doubtnut.com/l/_9RTc37QwpoFv
https://dl.doubtnut.com/l/_ufvJZDzY2uxK
https://dl.doubtnut.com/l/_Km9K9U4hblb4
https://dl.doubtnut.com/l/_g5Ew73JPFjzW
https://dl.doubtnut.com/l/_L2HAkfg9wUvR


60. Whether the springforce is conservative or non- conservative

?

Watch Video Solution

61. Write the law of conservation of energy for conservative

forces ?

Watch Video Solution

62. Whether a split of water is a exothermic or a endothermic

process ?

Watch Video Solution

https://dl.doubtnut.com/l/_L2HAkfg9wUvR
https://dl.doubtnut.com/l/_AnrUE4PnsoYF
https://dl.doubtnut.com/l/_qnYgg9EbaXsP


63. Write the similarity between various forms of energy .

Watch Video Solution

64. Write a note on Power .

Watch Video Solution

65. Is power a vector or scalar quantity ?

Watch Video Solution

66. Write the dimensional formula of power .

Watch Video Solution

https://dl.doubtnut.com/l/_GKDi8I1zuBoz
https://dl.doubtnut.com/l/_zVahmPh0qZMR
https://dl.doubtnut.com/l/_9pfZjCMtRCmM
https://dl.doubtnut.com/l/_gq0MkmX3az3f
https://dl.doubtnut.com/l/_krK1JuLYHGNg


67. Mention the unit of power in British unit system .

Watch Video Solution

68. De�ne kilowat hour

Watch Video Solution

69. "1 kWh is a unit of power " . This statement is true or false ? If

it is wrong then correct it .

Watch Video Solution

70. 1 unit =  electric energy .

Watch Video Solution

……

https://dl.doubtnut.com/l/_krK1JuLYHGNg
https://dl.doubtnut.com/l/_URVCo3bwSejX
https://dl.doubtnut.com/l/_yl0WDWMnHXg8
https://dl.doubtnut.com/l/_lmsnVuQz4Gtr


71. How many units are consumed if 100 W of electric bulb is kept

ON for 10 hours ?

Watch Video Solution

72. De�ne elastic collision.

Watch Video Solution

73. De�ne inelastic collision.

Watch Video Solution

74. What is head -on collision ?

Watch Video Solution

https://dl.doubtnut.com/l/_lmsnVuQz4Gtr
https://dl.doubtnut.com/l/_CUnM5hiv1rKn
https://dl.doubtnut.com/l/_LjOpT7Pwpqkt
https://dl.doubtnut.com/l/_N90xuYYwr1oo
https://dl.doubtnut.com/l/_dPhkfw3qZKs8


Section B Numericals Numerical From Textual Illustration

Watch Video Solution

1. Find the angle between force  unit and

displacement  unit , Also �nd the

projection of F on d .

Watch Video Solution

→
F = (3 î + 4ĵ − 5k̂)

→
d = (5 î + 4ĵ + 3k̂)

2. It is well known that a raindrop falls under the in�uence of the

downward gravitational force and the opposing resistive force.

The latter is known to be proportional to the speed of the drop

but is otherwise undetermined.Consider a drop of mass  g

falling from a hwight  km .It hits the ground with a speed of

1.00

1.00

https://dl.doubtnut.com/l/_dPhkfw3qZKs8
https://dl.doubtnut.com/l/_cKb5FnGpmDea
https://dl.doubtnut.com/l/_Ju9pmX230QbM


 (a) What is the work done gravitational force ? (b)

What is the work done by the unknown resistive force ?

Watch Video Solution

50.0ms− 1

3. A cyclist comes to a skidding stop in 10 m . During this process ,

the force on the cycle due to the road is 200 N and is directly

opposed to the motion . (a) How much work does the road do on

the cycle ? (b) How much work does the cycle do on road ?

Watch Video Solution

4. In a ballistics demonstration a police o�cer �res a bullet of

mass  with speed  on soft plywood of thickness 

 cm . The bullet emerges with only 10 % of its initial kinetic

energy. What is the emergent speed of the bullet ?

W h Vid S l i

50.0 200ms− 1

2.00

https://dl.doubtnut.com/l/_Ju9pmX230QbM
https://dl.doubtnut.com/l/_aBfCKFego3He
https://dl.doubtnut.com/l/_5UFXxfO62ph1


Watch Video Solution

5. A woman pushes a trunk on a railway platform which has a

rough surface . She applies a force of 100 N over a distance of 10

m . Thereafter ,she gets progressively tired and her applied force

reduces linearly with distance to 50 N . The total distance

through which the trunk has been moved is 20 m . Plot the force

applied by the woman and the frictional force , which is 50 N

versus dispalcement Calculate the work done by the two forces

over 20 m .

Watch Video Solution

6. A block of mass m = 1 kg , moving on a horizontal surface with

speed  enters a rough patch ranging from 

 enters a rough patch ranging from  m to 

vi = 2ms− 1

vi = 2ms− 1 x = 0.10

https://dl.doubtnut.com/l/_5UFXxfO62ph1
https://dl.doubtnut.com/l/_z7O8Gg0U2OnL
https://dl.doubtnut.com/l/_wabYJ1Y2S8W2


 m The retarding force  on the block in this rangeis

inversely proportional to x over this range , 

where k 0.5 J .What is the �nal kinetic energy and speed  of the

block as it crosses this patch ?

Watch Video Solution

x = 2.01 Fr

Fr = for 0.1 < x < 2.01m = 0  for x < 0.1m and x > 2.01
−k

x

vf

7. A bob of mass m is suspeded by a light string of length L . It is

imparted a horizontal velocity  at the lowest point A such that

it completes a semicircular trajectroy in the vertical plane with

the string becoming slack only on reaching the topmost point C .

Thisis shown in �gure .Obtain a expression for (i)  (ii) the ratio

of the kinetic energies  at B and C . Comment on the

v0

v0

( )
KB

KC

https://dl.doubtnut.com/l/_wabYJ1Y2S8W2
https://dl.doubtnut.com/l/_6RIT9KrfzGus


nature of the trajectroy of the bob after it reaches the point C . 

Watch Video Solution

8. To simulate car accidents , auto manufactures study the

collisions of moving cars with mounted springs of di�erent

spring constants. Consider a typical simulation with a car of mass

1000 kg moving with a speed  km/h on a smooth road and

colliding with a horizontally mounted spring of spring constant

18.0

https://dl.doubtnut.com/l/_6RIT9KrfzGus
https://dl.doubtnut.com/l/_E5PlHwjbeRWf


 .What is the maximum compression of the

spring ?

Watch Video Solution

6.25 × 103Nm− 1

9. Consider Example 6.8 taking the coe�cient of friction ,  to be

and calculate the maximum compression of the spring .

Watch Video Solution

μ

10. Examine Tables 61. -6.3 and express (a) the energy required to

break one bond in DNA in eV, (b) The kinetic energy of an air

molecule  in eV , (c ) The daily intake of a human adult

in kilocalories .

Watch Video Solution

(10− 21J)

https://dl.doubtnut.com/l/_E5PlHwjbeRWf
https://dl.doubtnut.com/l/_GKA4GvA8I4Lr
https://dl.doubtnut.com/l/_W242skQ1Mfso
https://dl.doubtnut.com/l/_pjl5JQahMEwv


11. An elevator can carry a maximum load of 1800 kg (elevator

+passengers ) is moving up with a constant speed of  .The

frictional force opposing the motion is 4000 N . Determine the

minimum power delivered by the motor to the elevator in watss

as well as in horse power .

Watch Video Solution

2ms− 1

12. In a nuclear reactor a neutron of high speed (typically

) must be slowed to of interacting with isotope 

and causing it to �ssion . Show that a neutron can lose most of

its kinetic energy in an elastic collision with a light nuclei like

deuterium or carbon which has a mass of only a few times the

neutron mass . the material making up the light nuclei , usually

heavy water  or graphite is called a moderator .

Watch Video Solution

107ms− 1 .235
92 U

(D2O)

https://dl.doubtnut.com/l/_pjl5JQahMEwv
https://dl.doubtnut.com/l/_g6QKsPI6e7pn


13. Consider the collision depicted in �gure to be between two

billiard balls are equal masses  . The �rst ball is called

the cue while the second ball is called the target . The billiard

player wants to 'sink ' the target ball in a corner pocket , which is

at angle  .Assume that the collision is elastic and that

friction and rotational motion are not important . Obtain  .  

Watch Video Solution

m1 = m2

θ2 = 37∘

θ1

14. Find the angle between

→
P = − 2 î + 3ĵ + k̂ and

→
Q = î + 2ĵ − 4k̂

https://dl.doubtnut.com/l/_g6QKsPI6e7pn
https://dl.doubtnut.com/l/_dTNwo2BwzKIi
https://dl.doubtnut.com/l/_23IZVPKYLMWf


Watch Video Solution

15. If the angle between

 , then �nd the

projection of on A .

Watch Video Solution

→
A = 2 î + 4ĵ + 2k̂ and

→
B = 2 î + k̂  is 30∘

→
B

16. It is well known that a raindrop falls under the in�uence of the

downward gravitational force and the opposing resistive force.

The latter is known to be proportional to the speed of the drop

but is otherwise undetermined.Consider a drop of mass  g

falling from a hwight  km .It hits the ground with a speed of

 (a) What is the work done gravitational force ? (b)

What is the work done by the unknown resistive force ?

Watch Video Solution

1.00

1.00

50.0ms− 1

https://dl.doubtnut.com/l/_23IZVPKYLMWf
https://dl.doubtnut.com/l/_QAp4wZo8n3o8
https://dl.doubtnut.com/l/_WiGIMED9pFSO


17. A cyclist comes to a skidding stop in 10 m . During this process

, the force on the cycle due to the road is 200 N and is directly

opposed to the motion . (a) How much work does the road do on

the cycle ? (b) How much work does the cycle do on road ?

Watch Video Solution

18. In a ballistics demonstration a police o�cer �res a bullet of

mass  with speed  on soft plywood of thickness 

 cm . The bullet emerges with only 10 % of its initial kinetic

energy. What is the emergent speed of the bullet ?

Watch Video Solution

50.0 200ms− 1

2.00

https://dl.doubtnut.com/l/_WiGIMED9pFSO
https://dl.doubtnut.com/l/_koZzuai3vDzT
https://dl.doubtnut.com/l/_QXGugBP1wtFn


19. A woman pushes a trunk on a railway platform which has a

rough surface . She applies a force of 100 N over a distance of 10

m . Thereafter ,she gets progressively tired and her applied force

reduces linearly with distance to 50 N . The total distance

through which the trunk has been moved is 20 m . Plot the force

applied by the woman and the frictional force , which is 50 N

versus dispalcement Calculate the work done by the two forces

over 20 m .

Watch Video Solution

20. A block of mass m = 1 kg , moving on a horizontal surface with

speed  enters a rough patch ranging from 

 enters a rough patch ranging from  m to 

 m The retarding force  on the block in this rangeis

inversely proportional to x over this range , 

vi = 2ms− 1

vi = 2ms− 1 x = 0.10

x = 2.01 Fr

https://dl.doubtnut.com/l/_bn6vBFNoYu0y
https://dl.doubtnut.com/l/_8zk7wFp6EvWm


where k 0.5 J .What is the �nal kinetic energy and speed  of the

block as it crosses this patch ?

Watch Video Solution

Fr = for 0.1 < x < 2.01m = 0  for x < 0.1m and x > 2.01
−k

x

vf

21. To stimulate car accident , auto manufacturers study the

collision of moving car with mounted springs of di�erent spring

constants . Consider a typical stimulation with a car of mass 800

kg moving with a speed  km/h on a smooth road and

colliding with a horizontally mounted spring of spring constant

 .What is the maximum compression of the

spring ?

Watch Video Solution

36.0

6.25 × 103Nm− 1

https://dl.doubtnut.com/l/_8zk7wFp6EvWm
https://dl.doubtnut.com/l/_9OcVJ22GvMZH


22. As shown in �g. a block of mass m =  kg is moving on a

frictionless surface at a speed of v =  .A block of force

constant k = 750 N /m comprised the spring and becomes rest for

a instant . How much spring will be compressed ? 

Watch Video Solution

0.40

0.50m/s

23. A spring of spring constant 500 N/m is attached on a rough

surface at one side . Coe�cient of friction for rough surface is

. A block of mass 100 kg collide with the free end of spring at0.75

https://dl.doubtnut.com/l/_5SA15N0KlvR1
https://dl.doubtnut.com/l/_jjRcwDY2sUM6


a speed of  , then how much will spring be

compressed ? 

Watch Video Solution

10√2ms− 1

(g = 10ms− 2)

24. Express incident average solar energy of  J on earth in

eV .

Watch Video Solution

5 × 1024

25. Work done by one heartbeat of human is  J , then express it

in eV .

Watch Video Solution

0.5

https://dl.doubtnut.com/l/_jjRcwDY2sUM6
https://dl.doubtnut.com/l/_kX68vGenCGhS
https://dl.doubtnut.com/l/_lHngp1gbOAqJ


26. Energy released by th explosion of supernova is  J , then

express it in electron volt unit .

Watch Video Solution

1044

27. The elevator can carry a maximum load of 2800 kg (elevator

+passengers) is moving up with a constant speed of . The

frictional force opposing the motion is 5000 N .Determine the

minimum power delivered by the motor to the elevator in watts

as well as in horse power .

Watch Video Solution

2ms− 1

28. A railway coach of mass 8000 kg moving with speed of

 collide with rest coach of same like . Find the decrease

in kinetic energy in this process.

54ms− 1

https://dl.doubtnut.com/l/_rHfr2HyMf79u
https://dl.doubtnut.com/l/_Zv0yI3YhhpWd
https://dl.doubtnut.com/l/_C4V277cxK9Ez


Section B Numericals Numerical From Textual Exercise

Watch Video Solution

29. Consider the collision depicted in gif . To be between two

billiard balls with equal masses second ball is called the target

.The billiard player wants to 'sink' the target ball in corner pocket

, what is at an angle  

 

Assume that collision is elastic and that friction and rotational

motion are not important Obtain .

Watch Video Solution

θ2 = 32∘

θ1

https://dl.doubtnut.com/l/_C4V277cxK9Ez
https://dl.doubtnut.com/l/_rc6NWzm0441N


1. The sign of work done by a force on a body is important to

understand .State carefully if the following quantities are positive

or negative : 

(a) work done by a man in lifting a bucket out of a well by means

of a rope tied to the bucket . 

(b) work done by gravitational force in the above case , 

(c ) work done by friction on a body siding down an inclined

plane , 

(d ) workdone by an applied force on a body moving on a rough

horizontal plane woth uniform velocity . 

(d) work done by the resistive force of air on a vibrating

pendulum in bringing it to rest .

Watch Video Solution

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


2. A body of mass 2 kg initially kg intially at rest moves under the

action of an applied horizontal force of 7 N on a table with

coe�cient of kinetic friction =  Compute the 

(a) work done by the applied force in 10 s. 

(b) work done by friction in 10 s . 

work done by the net force on the body in 10 s.

(d) Change in kinetic energy of the body in 10 s and interpret

your details .

Watch Video Solution

0.1

3. Given in �gure are examples of some potential energy

functions in one dimension. The total energy of the aprticle is

indicated by a cross on the ordinate axis . In each case , specify

the regions ,if any , in which the particle cannot be found for the

given energy .Also , indicate the minimum total energy the

https://dl.doubtnut.com/l/_nfGKiIZXS3PU
https://dl.doubtnut.com/l/_7mGjO4MtJx4c


particle must have in each case . Think of simple physical contexts

for which these potential energy shapes are relvant . 

Watch Video Solution

4. The potential energy function for a particle executing linear

simple harmonic motion is given by  where k is the

force constant of the oscillator . For  , the graph of

V(x) versus x is shown in �gure . Show that a particle of total

energy 1 J movng under this potential must 'turn back ' when it

V (x) =
kx2

2

k = 0.5Nm − 1

https://dl.doubtnut.com/l/_7mGjO4MtJx4c
https://dl.doubtnut.com/l/_gm2irzcfSmiJ


reaches  . 

Watch Video Solution

x = ± 2m

5. The spring of a rocket in �ight burns up due to friction .At

whose expense is the heat energy required for burning obtained

? The rocket or the atmosphere ?

Watch Video Solution

https://dl.doubtnut.com/l/_gm2irzcfSmiJ
https://dl.doubtnut.com/l/_nb01TEGxeoNa


6. Comets move around the sun in highly elliptical orbits . The

gravitational force on the comet due to the sun is not normal to

the comet's velocity in general. yet the work done by the

gravitational force over energy complete orbit of the comet is

zero . Why ?

Watch Video Solution

7. An arti�cial satellite orbiting the earth in very thin atmosphere

loses its energy gradually due to dissipation against atmospheric

resistance , however small .Why then does its speed increase

progressively as it comes closer and closer the earth ? 

https://dl.doubtnut.com/l/_VDS5X5Pea2oA
https://dl.doubtnut.com/l/_nEpbVbAPEBCY


Watch Video Solution

8. In �gure (i) the man walks 2 m carrying a mass of 15 kg on his

hands .In �gure (ii) , he walks the same distance pulling the rope

behind him . The rope goes over a pulley , and a mass of 15 kg

hangs at its other end . In which case is the work done greater ?

Watch Video Solution

9. When a conservative force does positive work on a body , the

potential energy of the body increases /decreases/ remains

unaltered .

Watch Video Solution

https://dl.doubtnut.com/l/_nEpbVbAPEBCY
https://dl.doubtnut.com/l/_uHHsGtxw6plg
https://dl.doubtnut.com/l/_T2f6oOTKkGWH


10. Work done by a body against friction always results in a loss

of its kinetic/potential energy .

Watch Video Solution

11. The rate of change of total momentum of a many -particle

system is proportional to the external force/sum of the internal

forces on the system .

Watch Video Solution

12. In an inelastic collision of two bodies, the quantities which do

not change after the collision are the total kinetic energy/total

linear momentum/total energy of the system of two bodies.

Watch Video Solution

https://dl.doubtnut.com/l/_x2PEA26UyX9s
https://dl.doubtnut.com/l/_unk3fgXrmS5t
https://dl.doubtnut.com/l/_dKGG0rNcJXVy


13. In an elastic collision of two bodies , the momentum and

energy of each body is conserved .

Watch Video Solution

14. Total energy of a system is always conserved , no matter what

internal and external forces on the body are present .

Watch Video Solution

15. Work done in the motion of a body over a closed loop is zero

for every force in nature .

Watch Video Solution

https://dl.doubtnut.com/l/_7ciZLBEpKaDE
https://dl.doubtnut.com/l/_uRstPzL3dSJi
https://dl.doubtnut.com/l/_ZbfrfLQjQPvC


16. In an elastic collision , the �nal kinetic energy is always less

than the initial kinetic energy of the system .

Watch Video Solution

17. In an elastic collision of two bodies , the momentum and

energy of each body is conserved .

Watch Video Solution

18. Explain the total linear momentum is conserved in an elastic

collision and also explain the inelastic collision and completely

elastic collision .

Watch Video Solution

https://dl.doubtnut.com/l/_BhpXxnH34WgC
https://dl.doubtnut.com/l/_Ti3pVkw3L9lm
https://dl.doubtnut.com/l/_klt9v7qASUzO
https://dl.doubtnut.com/l/_uwVBNsmC8eOd


19. Practically, if 10kJ of energy is supplied to a device, how much

energy will the device give back?

A. Equal to10kJ

B. Less than 10kJ

C. More than 10kJ

D. Zero

Answer:

Watch Video Solution

20. If the potential energy of two billiard balls depends only on

the separation distance between their centres , is the collision

elastic or inelastic ? ( Note , we are talking here of potential

https://dl.doubtnut.com/l/_uwVBNsmC8eOd
https://dl.doubtnut.com/l/_DJAaiX16OsH8


energy corresponding to the force during collision , not

gravitational potential energy ).

Watch Video Solution

21. A body is initially at rest . It undergoes one - dimensional

motion with constant acceleration .The power delivered to it at

time t is proportional to

A. 

B. t

C. 

D. 

Answer: B

Watch Video Solution

t
1
2

t
2
3

t2

https://dl.doubtnut.com/l/_DJAaiX16OsH8
https://dl.doubtnut.com/l/_yE7xaDmypi7o


22. A body is moving indirectionally under the in�uence of a

source of constant power . Its displacement in time t is

proportional to

A. 

B. t

C. 

D. 

Answer: C

Watch Video Solution

t
1
2

t
3
2

t2

23. A body constrained to move along the z -axis of a coordinate

system is subject to a constant force F given by

 where  are unit vectors along
→
F = ( − î + 2ĵ + 3k̂)N î, ĵ, k̂

https://dl.doubtnut.com/l/_EMrXbbyM4YA4
https://dl.doubtnut.com/l/_vPw8RHXTqPRf


the x, y and z-axis of the system respectively . What is the work

done by this force in moving the body a distance of 4 m along

the z- axis?

Watch Video Solution

24. An electron and a proton are detected in a cosmic ray

experiment , the �rst with kinetic energy 10 keV and the second

with 100 keV.Which is faster , the electron or the proton ? Obtain

the ratio of their speeds . (electron mass  kg ,

proton mass = J)

Watch Video Solution

= 9.11 × 10− 31

1.67 × 10− 27kg, 1eV = 1.60 × 10− 19

25. A rain drop of radius 2 mm falls from a height of 500 m above

the ground .It falls with decreasing acceleration (due to viscous

https://dl.doubtnut.com/l/_vPw8RHXTqPRf
https://dl.doubtnut.com/l/_jbMMsUc2KJ8b
https://dl.doubtnut.com/l/_7TnludBBnFVk


resistance of the air) until at half its original height , it attains its

maximum (terminal) speed, and moves with uniform speed

thereafter .What is the work done by the gravitational force on

the drop in the �rst and second half of its journey ?What is the

work done by the resistive force in the entire journey if its speed

on reaching the ground is  ?

Watch Video Solution

1ms− 1

26. A molecule in a gas container hits a horizontal wall with

speed  with the normal , and

rebounds with the same speed . Is momentum conserved in the

collision ? Is the collision elastic or inelastic ?

Watch Video Solution

200ms− 1 and  angle 30∘

https://dl.doubtnut.com/l/_7TnludBBnFVk
https://dl.doubtnut.com/l/_TMJ4Du9d8zXc


27. A pump on the ground �oor of a building can pump up water

to�ll a tank of volume  in 15 min . If the tank is 40 m above

the ground , and the e�ciency of the pump is 30% how much

electric power is consumed by the pump?

Watch Video Solution

30m3

28. Two identical ball bearings in contact with each other and

resting on a frictionless table are hit head - on by another ball

bearing of the same mass moving initially with a speed V. If the

collision is elastic , which of the following fgures is a possible

https://dl.doubtnut.com/l/_mjA5RS7Z0J77
https://dl.doubtnut.com/l/_Tdt4kprIvbnE


result after collision ?

Watch Video Solution

29. The bob A of a pendulum released from  to the vertical

hits another bob B of the same mass at rest on a table as shown

in �gure . How high does the bob A rise after the collision ?

Neglect the size of the bobs and assume the collision to be

30∘

https://dl.doubtnut.com/l/_Tdt4kprIvbnE
https://dl.doubtnut.com/l/_wrvQGODjsNvW


elastic . 

Watch Video Solution

30. The bob of pendulum is released from a horizontal position .

If the length of the pendulum is  ,what is the speed with

which the bob arrives at the speed with which the bob arrives at

the lowermost point , given that it dissipated 5 % of its intial

energy against air resistance ?

Watch Video Solution

1.5m

https://dl.doubtnut.com/l/_wrvQGODjsNvW
https://dl.doubtnut.com/l/_GKezp4KTrSPy


Watch Video Solution

31. A trolley of mass 30 kg carrying a sandbag of 25 kg is moving

uniformly with a speed of 27 km/h on a frictionless track . After a

while , sand starts leaking out of hole on the �oor of the trolley

of the rate of  .What is the speeed of the trolley

after the entire sand bad is empty ?

Watch Video Solution

0.05  kg s − 1

32. A body of mass  kg travels in a straight line with velocity

 . What is the work done by the

net force during its displacement from x = 0 to x = 2 m ?

Watch Video Solution

0.5

v = ax where a = 5m− s− 13
2

1
2

https://dl.doubtnut.com/l/_GKezp4KTrSPy
https://dl.doubtnut.com/l/_OTamNpNo73pT
https://dl.doubtnut.com/l/_iyLZc5rVKtau


33. The blades of a windmill sweep out a circle of area A . (a) If the

wind �ows at a velocity v perpendicular to the circle , what is the

mass of the air passing through it in time t ? (b) What is the

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

25 % of the wind's energy into electrical energy , and that A = 30

 , v = 36 km/h and the density of air is  v = 36 km/h and

the density of air is  kg  .What is the electrical power

produced ?

Watch Video Solution

m2 1.2m2

1.2 m− 3

34. A person trying to lose weight (dieter ) lifts a 10 kg mass , one

thousand times , to a height of 0.5 m each time .Assume that the

potential energy lost each time she lowers the mass is dissipated

. (a) How much work does she do against the gravitational force ?

(b) Fat supplies  J of energy per kilogram which is3.8 × 107

https://dl.doubtnut.com/l/_pSLCzfeYra5t
https://dl.doubtnut.com/l/_XPU8cQuKsbQa


converted to mechanical energy with a 20 % e�ciency rate . How

much fat will the dieter use up ?

Watch Video Solution

35. A family uses 8 kW of power. 

Direct solar energy is incident on the horizontal surface at an

average rate of 200 W per square meter. If 20% of this energy can

be converted to useful electrical energy, how large an area is

needed to supply 8 kW?

Watch Video Solution

36. A bullet of mass  and horizontal speed 

strikes a block of wood of mass  and instantly comes to rest

with respect to the block. The block is suspended from the ceiling

0.012kg 70ms− 1

0.4kg

https://dl.doubtnut.com/l/_XPU8cQuKsbQa
https://dl.doubtnut.com/l/_GimZCLdFXf1p
https://dl.doubtnut.com/l/_PxJuPTW27olh


by means of thin wires. Calculate the height to which the block

rises. Also, estimate the amount of heat produced in the block.

Watch Video Solution

37. Two inclined frictionless tracks , one gradual and the other

steep meet at A from where two stones are allowed to slide down

from rest , one on each track as shown in �gure . Will the stones

reach there with the same speed ? Explain . Given

 What are the speeds and

times taken by the two stones ? 

Watch Video Solution

θ1 = 30∘ , θ2 = 60∘ and h = 10m

https://dl.doubtnut.com/l/_PxJuPTW27olh
https://dl.doubtnut.com/l/_i46CrKe1neJJ


38. A 1 kg block situated on a rough incline is connected to a

spring constant  as shown in �gure . The block is

released from rest with the spring in the unstretched position .

The block moves 10 cm down the incline before coming to rest .

Find the coe�cient of friction between the block and the incline

.Assume that the spring has a negligible mass and the pulley is

frictionless.

Watch Video Solution

100Nm− 1

https://dl.doubtnut.com/l/_i46CrKe1neJJ
https://dl.doubtnut.com/l/_znM0OtxhoYCM


39. A bolt of mass  falls from the ceiling of an elevator

moving down with an uniform speed of . It hits the �oor

of the elevator (length of the elevator = 3m) and does not

rebound. What is the heat produced by the impact? Would your

answer be di�erent if the elevator were stationary?

Watch Video Solution

0.3kg

7ms− 1

40. A trolley of mass 200 kg moves with a uniform speed of 36

km/h on a frictionless track. A child of mass 20 kg runs on the

trolley from one end to the other (10 m away) with a speed of

 relative to the trolley in a direction opposite to the its

motion, and jumps out of the trolley. What is the �nal speed of

the trolley? How much has the trolley moved from the time the

child begins to run?

Watch Video Solution

4ms− 1

https://dl.doubtnut.com/l/_fMvz8Iz9sQNx
https://dl.doubtnut.com/l/_Fz0i6Af4BSwD


41. Which of the following potential energy curves in �gure

cannot describe the elastic collision of two billiard balls ? Here r

is the distance between centres of the balls . 

Watch Video Solution

42. Consider the decay of a free neutron at rest : 

  

Show that the two body decay of this type must necessary give

n → p + e−

https://dl.doubtnut.com/l/_Fz0i6Af4BSwD
https://dl.doubtnut.com/l/_shoQxfwFcTog
https://dl.doubtnut.com/l/_qqr9gsHPywjZ


an electron of �xed energy and therefore cannot account

distribution in the decay of a neutron or a nucleous as

shown in �gure . 

 

[ Note : The simple result of this exercise was one among the

several arguments advanced by W . Pauli to perdict the existence

of a third particle in the decay products of  decay . This

particle is known as neutrino spin  ( like  p or n ) but is

neutral ad either massless or having an extremely small mass

(compared to the mass of electron) and which interacts very

β −

β −

1
2

e−

https://dl.doubtnut.com/l/_qqr9gsHPywjZ


Section B Numericals Numerical From Darpan Based On Textbook

weakly with matter . The correct decay process of neutron is :

Watch Video Solution

n → p + e( − ) + v)

1. A body while being acted upon by a force

 N gets displaced from x = 0 to x = 10

m in the direction of X -axis .Find the work done

Watch Video Solution

→
F (x) = (3x2 − 2x + 7) î

[∫xndx = ]
xn+ 1

n + 1

2. A body of mass 2 kg is rest on a smooth horizontal surface .

When a horizontal force of  N acts on this bofy it is displaced0.5

https://dl.doubtnut.com/l/_qqr9gsHPywjZ
https://dl.doubtnut.com/l/_Wld481f6iGkN
https://dl.doubtnut.com/l/_kb9YiwmQQ8X9


in the direction of the force . Find the work done by the force in

 s .Show that this work is equal to the change in kinetic energy

of the body .

Watch Video Solution

8.0

3. A block of mass 1 kg falls freely on a spring form a height of 20

cm as shown in �gure . Find the compression in the spring if its

https://dl.doubtnut.com/l/_kb9YiwmQQ8X9
https://dl.doubtnut.com/l/_ne0nTmhfPo4W


force constant is  N/m . ( Take )  

Watch Video Solution

103 g = 10.0m/s2

4. A particle of mass m moves on a circular path of radius r . Its

centripetal acceleration is  , where k is a constant and t is timekt2

https://dl.doubtnut.com/l/_ne0nTmhfPo4W
https://dl.doubtnut.com/l/_mNTWGIS61yib


. Express power as function of t .

Watch Video Solution

5. A ball moving with a velocity of  collides with another

identical stationary ball . After the collision they move as shown

in �gure . Find the speed of the balls after the collision . Also ,

decide whether the condition is elastic or not . 

Watch Video Solution

12ms− 1

https://dl.doubtnut.com/l/_mNTWGIS61yib
https://dl.doubtnut.com/l/_GlhB0fyrm4hV


6. A tube is �xed in a vertical plane as shown in �gure .Form point

A a sphere of mass  kg is released .During its motion in the

tube it faces a constant resistive force R . At B its velocity

becomes zero . Calculate (i) the constant resistive force R and (if)

work done by resistive force (average radisu of semicircular path

is 1 m ) . 

Watch Video Solution

0.314

7. A sphere of steel of mass 1 kg moving with a velocity of 12m/s

,along X-axis collides elastically with a stationary sphere after the

https://dl.doubtnut.com/l/_mhBoDl0yM3lB
https://dl.doubtnut.com/l/_I7fil4P1PrYj


collision is 8 m/s and is moving at an angle of  with X -axis ,

�nd the magnitude and direction of the second sphere after the

collision . 

Watch Video Solution

45∘

8. The relation between position and time f for a particle ,

performing one dimensional motion is as under :  

Here x is in metre and t is in second . 

(1) Find the displacement of the particle when its velocity

becomes zero . 

t = √x + 3

https://dl.doubtnut.com/l/_I7fil4P1PrYj
https://dl.doubtnut.com/l/_Iktauf5b4Zyb


(2) If a constant force acts on the particle , �nd the work done in

�rst 6 second .

Watch Video Solution

9. A spring of force constant k is kept in the compressesd

condition between two blocks masses m and M on the smooth

surface of a table as shown in �gure .When the spring is released

, both the blocks move in opposite directions .When the spring

attains the orginal (normal ) position . both blocks lose the

constacts with the spring . If x is the intial compression of the

spring �nd the speeds of block while getting detached from the

spring . 

Watch Video Solution

https://dl.doubtnut.com/l/_Iktauf5b4Zyb
https://dl.doubtnut.com/l/_2I1Vlv3wukiR


10. Two beads of masses  are closed threaded on a

smooth circular loop of wire of radius R. Intially both the beads

are in position A and B in vertical plane . 

Now , the bead A is pushed slightly so that it slide on the wire

and collides with B . if B rises to the height of the centre , the

centre of the loop O on the wire and becomes stationary after

m1 and m2

https://dl.doubtnut.com/l/_2I1Vlv3wukiR
https://dl.doubtnut.com/l/_M0gjGYmHUp0y


the collision , prove  

Watch Video Solution

m1 :m2 = 1: √2

11. A bullet is �red into a huge wooden block . The bullet while

moving inside the block loses half the velocity when it travles 6

https://dl.doubtnut.com/l/_M0gjGYmHUp0y
https://dl.doubtnut.com/l/_oWtQWkzFxmTr


cm inside the block . hOe far , then would it go inside the block ?

And becomes rest .

Watch Video Solution

12. Force F on the particle of mass 0.1 kg varies with distance x as

shown in �gure . If particle with distance x as shown in �gure .If

particle move from rest x = 0 , that at x = 12 cm , what will be its

velocity ?

Watch Video Solution

https://dl.doubtnut.com/l/_oWtQWkzFxmTr
https://dl.doubtnut.com/l/_yBU9MSVRMups


13. Work done by a body is shown as in �gure . Calculate the work

done during �rst 20 m distance covered . 

Watch Video Solution

14. The centripetal force on a particle moving in a uniform

circular motion on a horizontal circle of radius r is  , then

�nd the mechanical energy of this particle .

Watch Video Solution

−σ

r2

https://dl.doubtnut.com/l/_EoJB6N6C6b22
https://dl.doubtnut.com/l/_5a9YpbVekyyN


Section C Objective Questions Vsqs

15. By increasing the volume of water coming out per second the

water pump to n times , what is the power of motor has to be

increases ?

Watch Video Solution

1. If  then 

Watch Video Solution

→
A = 2 î − 2ĵ and

→
B = 2k̂

→
A .

→
B ……

2. When is the work done by a force is positive and negative ?

Watch Video Solution

https://dl.doubtnut.com/l/_jmlEBvLEvUsK
https://dl.doubtnut.com/l/_fDCujZbijrHd
https://dl.doubtnut.com/l/_0WiZWA8EYfhQ
https://dl.doubtnut.com/l/_6ekjvnhQpH8O


3. If  , then what is the angle between  ?

Watch Video Solution

→
P .

→
Q = 0

→
P and

→
Q

4. If  , then what is the angle between  ?

Watch Video Solution

→
P .

→
Q = 1

→
P and

→
Q

5. If a friction of 200 N exerted opposite to the motion of a object

dragged up to 10m , then what will be the work done by the

friction force on the road ?

Watch Video Solution

6. If  are mutually

perpendicular then �nd the value of n .

→
A = (2, − 3, 1) and

→
B = (3, 4, n)

https://dl.doubtnut.com/l/_6ekjvnhQpH8O
https://dl.doubtnut.com/l/_O5tTRwD2zaXp
https://dl.doubtnut.com/l/_SbVGdNPPmJaj
https://dl.doubtnut.com/l/_HrqgtyBM6cty


Watch Video Solution

7. If  , then �nd

the value of k .

Watch Video Solution

→
P = (k, 2, 3) and

→
Q = (0, 3, k) and

→
P ⊥

→
Q

8. Find the work done by electric force on an electron revolves

around the nucleus ?

Watch Video Solution

9. The work done by a gravitational force acting on a free fall

body will be positive , negative or zero ?

Watch Video Solution

https://dl.doubtnut.com/l/_HrqgtyBM6cty
https://dl.doubtnut.com/l/_2aU534M8q43c
https://dl.doubtnut.com/l/_3sWSNQiSGEHM
https://dl.doubtnut.com/l/_wxCtejSxpYDn


10. Negative sign in W = -mgh denotes what ?

Watch Video Solution

11. Whether the potential energy increases or decreases in the

case of rising bubbles in water ?

Watch Video Solution

12. De�ne 1 eV:

Watch Video Solution

13. Does potential energy of a spring decrease/increase when it is

compressed or stretched ?

https://dl.doubtnut.com/l/_wxCtejSxpYDn
https://dl.doubtnut.com/l/_BG3RhEbfeTW5
https://dl.doubtnut.com/l/_X7M1RlLX5YWI
https://dl.doubtnut.com/l/_wcPnCz1CjhXM
https://dl.doubtnut.com/l/_LT0W5M8dFSlq


Watch Video Solution

14. Can kinetic energy of a body by negative ? Potential energy be

negative ?

Watch Video Solution

15. What is the work done on the body moving in uniform circular

motion ?

Watch Video Solution

16. What is the area under the graph of  ? (F = external

force , x = change of spring length )

Watch Video Solution

F → x

https://dl.doubtnut.com/l/_LT0W5M8dFSlq
https://dl.doubtnut.com/l/_GibHxhW0rDLC
https://dl.doubtnut.com/l/_op5dGDW0zkBu
https://dl.doubtnut.com/l/_kXIRqOSQNQ3g


17. The momentum of two unequal bodies is same , then which

onehas larger kinetic energy ?

Watch Video Solution

18. The momentum of a body increased doubled .What is the

percentage of increment in its kinetic energy ?

Watch Video Solution

19. A body is thrown upward at intial velocity of  , then at

which height it's kinetic energy becomes half ?

Watch Video Solution

7ms− 1

https://dl.doubtnut.com/l/_kXIRqOSQNQ3g
https://dl.doubtnut.com/l/_dO5nwz9LFMG7
https://dl.doubtnut.com/l/_xkgLpoPnrEOX
https://dl.doubtnut.com/l/_Akk6CJEIntMF


20. Obtain an equation of momentum in terms of mass and

kinetic energy .

Watch Video Solution

21. Mention the dimensional formula of spring constant .

Watch Video Solution

22. What is necessary for work done when the force is exerted on

the body ?

Watch Video Solution

https://dl.doubtnut.com/l/_kIS8QHZ6W8w4
https://dl.doubtnut.com/l/_vVJ5jwDI9IyW
https://dl.doubtnut.com/l/_Y9cYU8ZnOdi2


23. Equal force is applied on one heavy weight and one light

weight body . Which body experiences more work by applied

force ?

Watch Video Solution

24. When two bodies A and B are collide with each other . They

work on each other .Its this true ?

Watch Video Solution

25. One body is displaced in the direction of X - axis up to 4 meter

under in�uence of  N force. Find work done by the

force .

Watch Video Solution

( − 1, 2, 3)

https://dl.doubtnut.com/l/_Y7bMrfGyyoZx
https://dl.doubtnut.com/l/_f5QZHRXXV52R
https://dl.doubtnut.com/l/_ALktfRH3TwWX


26. What will be the work done on the body moving with

constant speed ?

Watch Video Solution

27. Find the kinetic energy when 2 gm bullet moves with the

velocity of 500 m/s .

Watch Video Solution

28. The unit of spring constant is  .Is the statement true or

false ? If it is false then correct it .

Watch Video Solution

Jm− 2

https://dl.doubtnut.com/l/_BorXRUstmFFl
https://dl.doubtnut.com/l/_dyz6hbh4T8AG
https://dl.doubtnut.com/l/_qDB7WP4Fekii


29. Which physical quantity is obtain by negative value of

derivative of potential energy with respect to its position ?

Watch Video Solution

30. 1 Meg watt =  erg/second .

Watch Video Solution

………. .

31. Why potential energy of a body increases when it is carried

from the earth's surface ?

Watch Video Solution

https://dl.doubtnut.com/l/_Ck883U1m5xF0
https://dl.doubtnut.com/l/_9ihvGMccZ3VJ
https://dl.doubtnut.com/l/_ML4TRH3X8aTo


32. Which nuclear process occur in atom bomb ? Or write the

principle of 'Atom Bomb' ?

Watch Video Solution

33. Which nuclear process occur in hydrogen bomb ? Or write the

principle of 'Hydrogen Bomb' ?

Watch Video Solution

34. In which condition ,work done on the body does nit increase

its kinetic energy ?

Watch Video Solution

https://dl.doubtnut.com/l/_e6ZjbP2C08tP
https://dl.doubtnut.com/l/_nl8b2mKZAxWF
https://dl.doubtnut.com/l/_qUjcka7hRbhv


35. If two bodies experience collision when they are moving

opposite to each other .When does its total kinetic energy

becomes zero ?

Watch Video Solution

36. It work done positive or negative for stretched spring ?

Watch Video Solution

37. What happens in a eleastic collision of two identical bodies

moving opposite to each other ?

Watch Video Solution

https://dl.doubtnut.com/l/_HK0nKjZc6Pz4
https://dl.doubtnut.com/l/_nuEEzjTFtTQm
https://dl.doubtnut.com/l/_NDDTofoUhlYk


38. Write the condition for conservative forces .

Watch Video Solution

39. Is the work done by non conservative force is always negative

? Discuss .

Watch Video Solution

40. What is head -on collision ?

Watch Video Solution

41. At which position (point) pendulum of a clock have maximum

speed ?

https://dl.doubtnut.com/l/_V6uhaQGDbR04
https://dl.doubtnut.com/l/_fzCwELLe895V
https://dl.doubtnut.com/l/_iBuyoouqYE9R
https://dl.doubtnut.com/l/_TypfrcBtHkAE


Watch Video Solution

42. If mechanical work done on the body then kinetic energy

increases or decreases ?

Watch Video Solution

43. If  ,then this position is possible ?

Watch Video Solution

E − V < 0

44. Write the types of collision . 

(a) Collision between negative charged body and positive

charged body . 

(b) Collision of very large bodies .

(c ) Collision between two quartz balls .

https://dl.doubtnut.com/l/_TypfrcBtHkAE
https://dl.doubtnut.com/l/_PcoD3Sx4RdoW
https://dl.doubtnut.com/l/_RJHKIiNNlYc3
https://dl.doubtnut.com/l/_5hZMGimfnD7n


Watch Video Solution

45. When arrow is released from bow , then from which source

arrow get kinetic energy ?

Watch Video Solution

46. When the maximum energy during elastic collision will be

exchanged ?

Watch Video Solution

47. By which number the elastic collision if the body be measured

?

Watch Video Solution

https://dl.doubtnut.com/l/_5hZMGimfnD7n
https://dl.doubtnut.com/l/_fkyNOdHtaQg5
https://dl.doubtnut.com/l/_Zm1bFs2BiQIl
https://dl.doubtnut.com/l/_1crXe0uSek9l


48. Why fractional force is a non - conservative force ?

Watch Video Solution

49. Which physical quantityis conserved in elastic as well as

inelastic collision ?

Watch Video Solution

50. What is an angle between two equal bodies of same mass one

of them is rest and experiences oblique collision to each other ?

Watch Video Solution

https://dl.doubtnut.com/l/_1crXe0uSek9l
https://dl.doubtnut.com/l/_Cm5in32D9hFs
https://dl.doubtnut.com/l/_Xnwj6SvFkgVh
https://dl.doubtnut.com/l/_S1u8PNwUmygy


Section D Ncert Exemplar Solutions Multiple Choice Questions

51. "1 kWh is a unit of power " . This statement is true or false ? If

it is wrong then correct it .

Watch Video Solution

52. If bulb of 100 W continued for 10 hour then how much electric

energy will be consumed ?

Watch Video Solution

1. An electron and a proton are moving under the in�uence of

mutual forces . In calculating the change in the kinetic energy of

https://dl.doubtnut.com/l/_jeHjQvzUFjw5
https://dl.doubtnut.com/l/_k5OzW2jtqmNt
https://dl.doubtnut.com/l/_fSjB6pwPaO6W


the system during motion , one ignores the magnetic force of

one on another . This is , because

A. the two magnetic forces are equal and opposite ,so they

produce no net e�ect

B. the magnetic forces do not work on each particle

C. the magnetic forces do equal and opposite (but non -zero)

work on each particle .

D. the magnetic forces are necessarily negligible .

Answer: B

Watch Video Solution

2. A proton is kept at rest . A positively charged particle is

released from rest at a distance d in its �eld .Consider two

https://dl.doubtnut.com/l/_fSjB6pwPaO6W
https://dl.doubtnut.com/l/_PaqMtnXX71Ys


experiments , one in which the charged particle is also a proton

and in another , a position . In same time t , the work done on the

two moving charged particle is

A. same as the same force law is involved in the two

experiments

B. less for the case of a positron , as the positron moves away

more rapidly and the force on it weakness

C. more for the case of a positron , as the positron moves

away a larger distance

D. same as the work done by charged particle on the

stationary proton .

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_PaqMtnXX71Ys
https://dl.doubtnut.com/l/_DGhz65NdcCB1


3. A man squating on the ground gets straight up and stand . The

force of reaction of ground on the main during the process is

A. constant and equal to mg in magnitude

B. constant and greater than mg in magnitude

C. variable but always greater than mg

D. at �rst greater than mg and later becomes equal to mg

Answer: D

Watch Video Solution

4. A cyclist comes to a skidding stop in 10 m . During this process

, the force on the cycle due to the road is 200 N and is directly

opposed to the motion . (a) How much work does the road do on

the cycle ? (b) How much work does the cycle do on road ?

https://dl.doubtnut.com/l/_DGhz65NdcCB1
https://dl.doubtnut.com/l/_ZdqLWinHRne2


A. 

B.  J

C. zero

D.  J

Answer: C

Watch Video Solution

+2000

−200

−20, 000

5. A body is falling freely under the action of gravity alone in

vacumm . Which of the following quantities remain constant

during the fall ?

A. Kinetic energy

B. Potential energy

C. Total mechanical energy

https://dl.doubtnut.com/l/_ZdqLWinHRne2
https://dl.doubtnut.com/l/_U84a13DdGATT


D. Total linear momentum

Answer: C

Watch Video Solution

6. During inelastic collision between two bodies , which of the

following quantities always remain conserved ?

A. Total kinetic energy

B. Total mechanical energy

C. Total linear momentum

D. Speed of each body

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_U84a13DdGATT
https://dl.doubtnut.com/l/_aBVmcoWDjEnC


7. Two inclined frictionless tracks , one gradual and the other

steep meet at A from where two stones are allowed to slide down

from rest , one on each track as shown in �gure . Which of the

following statement is correct ? 

A. Both the stones reach the bottom at the same time but not

with the same speed

B. Both the stones reach the bottom with the same speed and

stone I reaches the bottom earlier than stone II

https://dl.doubtnut.com/l/_uJ4Lv2xzDIi2


C. Both the stones reach the bottom with the same apeed

and stone II reaches the bottom earlier than stone I

D. Both the stones reach the bottom at di�erent times and

with di�erent speeds .

Answer: C

Watch Video Solution

8. The potential energy function for a particle executing linear

SHM is given by  wher e k is the force constant of

the oscillator (�gure). For k = 0.5 N/m ,the graph ofV(x) versus x is

shown in the �gure . A particle of total energy E turns back when

it reaches  . If V and K indicate the PE and KE ,

respectively of the particle at  , then which of the

V (x) = kx21

2

x = ± xm

x = + xm

https://dl.doubtnut.com/l/_uJ4Lv2xzDIi2
https://dl.doubtnut.com/l/_bKQltlRVRfug


following is correct ? 

A. V =0 ,K=E

B. V = E,K=0

C. 

D. 

Answer: B

Watch Video Solution

V < E, K = 0

V = 0, K = 0

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


9. Two identical ball bearing in contact each other and resting on

a frictionless table are hit head - on by another ball bearing of

the same mass moving intially with a speed c as shown in �gure . 

  

If the collision is elastic mwhich of the following (�gure ) is a

possible result after collision ?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_4D1jbeNr1Qc7


D. 

Answer: B

Watch Video Solution

10. A body of mass 0.5 kg travels in a straight line with velocity

 where  . The work done by the net force

during its displacement from x = 0 to x = 2 m is

A.  J

B. 50 J

C. 10 J

D. 100 J

v = ax
3
2 a = 5m− s− 11

2

1.5

https://dl.doubtnut.com/l/_4D1jbeNr1Qc7
https://dl.doubtnut.com/l/_nYIydkvc6OJh


Answer: B

Watch Video Solution

11. A body is moving unidirectionally under the in�uence of a

source of constant power supplying energy . Which of the

diagram shown in�gure correctly shown the displacement time

curve for its motion ?

A. 

B. 

https://dl.doubtnut.com/l/_nYIydkvc6OJh
https://dl.doubtnut.com/l/_xNGMyNel4gn5


C. 

D. 

Answer: B

Watch Video Solution

12. Which of the diagram shown in �gure most closely shows the

variation in kinetic energy of the earth as it moves once around

the sun in its elliptical orbit ?

https://dl.doubtnut.com/l/_xNGMyNel4gn5
https://dl.doubtnut.com/l/_GLh7xQkvToqF


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_GLh7xQkvToqF
https://dl.doubtnut.com/l/_a5vF8M3OUohj


13. Which of the diagram shown in �gure represents variation of

total mechanical energy of a pendulum oscillating in air as

function of time?

A. 

B. 

C. 

D. 

Answer: C

https://dl.doubtnut.com/l/_a5vF8M3OUohj


Watch Video Solution

14. A mass of 5 kg is moving along a circular path of radius 1 m . If

the mass moves with 300 rev/min , its kinetic energy would be

A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

250π2

100π2

5π2

15. A raindrop falling from a height h above ground , attains a

near terminal velocity when it has fallen through a height ( )
3

4

https://dl.doubtnut.com/l/_a5vF8M3OUohj
https://dl.doubtnut.com/l/_RL6187cEP9Pa
https://dl.doubtnut.com/l/_TvX7E3ED33dt


h . Which f the diagrams shown in �gure correctly shows the

change in kinetic and potential energy of the drop during its fall

up to the ground ?

A. 

B. 

C. 

D. 

Answer: B

https://dl.doubtnut.com/l/_TvX7E3ED33dt


Watch Video Solution

16. In a shot put event an athlete throws the shot put of mass 10

kg with an initial speed of  at  from a height  m

above ground . Assuming air resistance to be negligible and

acceleration due to gravity to be  the kinetic energy of

the shot put when it just reaches the ground will be

A. J

B. J

C.  J

D. J

Answer: D

Watch Video Solution

1ms− 1 45∘ 1.5

10ms− 2

2.5

5.0

52.5

155.0

https://dl.doubtnut.com/l/_TvX7E3ED33dt
https://dl.doubtnut.com/l/_x72meKvOIs6q
https://dl.doubtnut.com/l/_L4F7NNYFHzem


17. Which of the diagrams in �gure correctly shows the change in

kinetic energy of an iron sphere falling freely in a lake having

su�cient depth to impart it a terminal velocity ?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_L4F7NNYFHzem


Answer: B

Watch Video Solution

18. A cricket ball of mass 150 g moving with a speed of 126 km/h

hits at the middle of the bat , held �rmly at its position by the

batsman . The ball moves straight back to the bowler after

hitting the bat . Assuming that collision between ball and bat is

completely elastic and the two remain in contact for  s ,

the force that the batsman had to apply tohold the bat �rmly at

its place would be

A.  N

B. 21 N

C. 

D. N

0.001s

10.5

1.05 × 104N

2.1 × 104

https://dl.doubtnut.com/l/_L4F7NNYFHzem
https://dl.doubtnut.com/l/_A25x7lcVbhUh


Answer: C

Watch Video Solution

19. A man of mass m , standing at the bottom of the staircase of

height L climbs it and stands at its top .

A. Work done by all forces on man is equal to the rise in

potential energy mgL .

B. Work done by all forces on man is zero

C. The bullet will move in a di�erent parabolic path

D. The reaction from a step does not do work because the

point of application of the forces does not move while the

force exists .

Answer: B::D

https://dl.doubtnut.com/l/_A25x7lcVbhUh
https://dl.doubtnut.com/l/_nLZN3PN6VNEq


Watch Video Solution

20. A bullet of mass m �red at  to the horizontal leaves the

barrel of the gun with a velocity v . The bullet hits a soft target at

a height h above the ground while it is moving downward and

ground while it is moving downward and emerge out with half

the kinetic energy it had before hitting the target . Which of the

following statements are correct in respect of bullet after it

emerges out of teh target ?

A. The velocity of the bullet will be reduced to half its initial

value

B. The velocity of the bullet will be more than half of its earlier

velocity

C. The bullet will move in a di�erent parabolic path

30∘

https://dl.doubtnut.com/l/_nLZN3PN6VNEq
https://dl.doubtnut.com/l/_KAJDzIEZgOsN


D. The internal energy of the particles of the target will

increase .

Answer: B::D

Watch Video Solution

21. Two blocks  having equal mass are free to move

on a horizontal frictionless surface .  is attached to a massless

spring as shown in �gure .Intially  is at rest and  is moving

toward  with speed v and collides head - on with  .  

A. While spring is fully compressed all the KE of  is stored

as PE of spring .

M1 and M2

M2

M2 M1

M2 M2

M1

https://dl.doubtnut.com/l/_KAJDzIEZgOsN
https://dl.doubtnut.com/l/_iFy34O6Dq6qs


Section D Ncert Exemplar Solutions Very Short Answer Type

Questions

B. While spring fully compressed the system momentum is

not conserved ,through �nal momentum is equal to intial

momentum .

C. If spring surface on which blocksare moving has friction ,

then collision cannot be elastic

D. If the surface o which blocks are moving has friction ,then

collision cannot be elastic

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_iFy34O6Dq6qs


1. A through inclined is placed on car moving with a constant

velocity u on horizontal ground . A block of mass M rests on the

inclined plane . Is any work done by force of friction then a

dissipation of energy ?

Watch Video Solution

2. Why is electrical power required at all when the elevator is

descending ? Why should there be a limit on the number of

passengers in this case ?

Watch Video Solution

3. A body is being raised to height h from the surface of earth.

What is the sign of work done by (a) applied force and (b)

gravitational force ?

https://dl.doubtnut.com/l/_EiFH52xYJeca
https://dl.doubtnut.com/l/_QppeNRIxKTrs
https://dl.doubtnut.com/l/_5bvq5zvBOKTV


Watch Video Solution

4. Calculate the work done by a car against gravity in moving

along a straight horizontal road . The mass of the car is 400 kg

and the distance moved is 2 m .

Watch Video Solution

5. A body falls towards earth in air. Will its total mechanical

energy be conserved during the fall ? Justify.

Watch Video Solution

6. A body is moved along a closed loop. Is the work done in

moving the the body necessarily zero ? If not, state the condition

https://dl.doubtnut.com/l/_5bvq5zvBOKTV
https://dl.doubtnut.com/l/_0bu5qpdCgSax
https://dl.doubtnut.com/l/_fArP2ngbaOJ7
https://dl.doubtnut.com/l/_S74OvakAutSV


under which work done over a closed path is always zero.

Watch Video Solution

7. In an elastic collision of two billiard balls,which of the the

following quantities remain conserved during the short time of

collision of the balls ? (i.e. when they are in contact) 

(a) Kinetic energy. 

(b) Total linear momentum. 

Give reason for your answer in each case.

Watch Video Solution

8. Calculate the power of a crane in watts, which lifts a mass of

100 kg to a height of 10 m in 20 s.

Watch Video Solution

https://dl.doubtnut.com/l/_S74OvakAutSV
https://dl.doubtnut.com/l/_6AAaaEOrgjNN
https://dl.doubtnut.com/l/_kUi1gh5EN3vm


9. The average work done by a human heart while it beats once is

0.5 J. Calcute the power used by heart if it beats 72 times in a

minute.

Watch Video Solution

10. Give example of situation in which an applied force does not

result in a change in kinetic energy .

Watch Video Solution

11. Two bodies of unequal mass are moving in the same direction

with equal kinetic energy .The two bodies are brought to rest by

applying regarding force of same magnitude . How would the

distance moved by them before coming to rest compare ?

https://dl.doubtnut.com/l/_kUi1gh5EN3vm
https://dl.doubtnut.com/l/_bKU0ZYGVDoXu
https://dl.doubtnut.com/l/_SFuFd1wF4XBk
https://dl.doubtnut.com/l/_ETOgEnCrMqg2


Watch Video Solution

12. A bob of mass m suspended by a light string of length L is

whirled into a vertical circle as shown �gure . What will be the

trajectory of the particle , if the string is cut at 

(a) point B ? (b) point C ? (C ) Point X ?

https://dl.doubtnut.com/l/_ETOgEnCrMqg2
https://dl.doubtnut.com/l/_5dULqTVTLLJA


Section D Ncert Exemplar Solutions Short Answer Type Questions

Watch Video Solution

1. A graph of potential energy V(x) verses x is shown in �gure .A

particle of energy  is executing motion in it . Draw graph of

velocity and kinetic energy verses x for one complete cycle AFA.

Watch Video Solution

E0

https://dl.doubtnut.com/l/_5dULqTVTLLJA
https://dl.doubtnut.com/l/_Xh7KTuD89eN2


2. A ball of mass m , moving with a speed  collides inelastically 

 with an identical ball at rest . Show that 

(a) For head - on collision , both the balls move forward . 

(b) For a general collision , the angle between the two velocities

of scattered balls is less than 

Watch Video Solution

2v0

(e > 0)

90∘

3. Consider a one -dimensional motion of a particle with total

energy E. There are four regions A,B,C and D in which the relation

between potential energy E. There are four regions A,B,C and D in

which the relation between potential energy V, kinetic energy (K)

and total energy E is as given below 

Region  Region   

Region  Region  . 

State with reasons in each

A : V > E B : V < E

C :K > E D : V > E

https://dl.doubtnut.com/l/_aEuWdZdWPkdz
https://dl.doubtnut.com/l/_jg7zH41XxCqM


Watch Video Solution

4. The bob A of a pendulum released from  to the vertical hits

another bob B of the same mass at rest on a table as shown in

�gure . How high does the bob A rise after the collision ? Neglect

the size of the bobs and assume the collision to be elastic . 

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_jg7zH41XxCqM
https://dl.doubtnut.com/l/_tso56tTsTynw


5. A raindrop of mass 1.00 g falling from a height of 1m hits the

ground with a speed of 50  Calculate  

(a) the loss of PE of the drop 

(b) the gain in KE of the drop

( c ) Is the gain in KE equal to loss of PE ? If not why ?

Take,

Watch Video Solution

ms− 1

g = 10ms− 2

6. Two pendulums with identical bobs and lengths are suspended

from a common support such that in real position the two bobs

are in contact (�gure). One of the bobs is released after being

displaced by  so that it collides elastically head-on with the

other bob.

(a) Describe the motion of two bobs. 

(b) Draw a graph showing variation in energy of either

10∘

https://dl.doubtnut.com/l/_TJRkmBIjeCZn
https://dl.doubtnut.com/l/_3hAVoJSuIqFl


pendumlum with time, for  , where T is the period of

each pendulum. 

Watch Video Solution

0 ≤ t ≤ 2T

7. Suppose the average mass of raindrops is  and

their average terminal velocity  . Calculate the energy

transferred by rain to each square metre of the surface at a place

which receives  of rain in a year.

Watch Video Solution

3.0 × 10− 5kg

9ms− 1

100cm

https://dl.doubtnut.com/l/_3hAVoJSuIqFl
https://dl.doubtnut.com/l/_9w4uyPTIDjju


8. An engine is attached to a wagon through a shock absorber of

length . The system with a total mass of 50,000 kg is moving

with a speed of  when the brakes are applied to

bring it to rest, the spring of the shock absorber gets

compressed by 1.0 m. If  of energy of the wagon is lost due

to friction, calculate the spring constant.

Watch Video Solution

1.5m

36kmh( − 1)

90 %

9. An adult weighting 600 N raises the centre of gravity of his

body by 0.25 m while taking each step of 1 m length in jogging. If

he jog for 6 km, calculate the energy utillised by him in jogging

assuming that there is no energy loss due to friction of ground

and air. Assuming that the body of the adult is capable of

converting 10% of energy intake in the form of food. calculate the

https://dl.doubtnut.com/l/_JricIsdUZJna
https://dl.doubtnut.com/l/_sEI3LfkowjJ2


Section D Ncert Exemplar Solutions Long Answer Type Questions

energy equivalents of food that would required to compensate

energy utilised for jogging.

Watch Video Solution

10. On complete combustion a litre of petrol gives o� heat

equivalent to J. In a test drive, a car weighing 1200 kg

including the mass of driver, runs 15 km per litre while moving

with a uniform speed on a straight track. Assuming that friction

o�ered by the road surface and air to be uniform. calculate the

force of friction acting on the car during the test drive. if the

e�ciency of the car engine were 0.5.

Watch Video Solution

3 × 107

https://dl.doubtnut.com/l/_sEI3LfkowjJ2
https://dl.doubtnut.com/l/_U8C4OSJVyAo4
https://dl.doubtnut.com/l/_f7n62qif38gn


1. A block of mass 1 kg is pushed up a surface inclined to

horizontal at an angle of  by a force of 10 N parallel to the

inclined surface (�gure) . The coe�cient of friction between block

and the incline is  .If the block is pushed up by 10 m along teh

inclined calculate 

  

(a) work done against gravity 

(b) work done against force of friction 

(c ) increases in potential energy 

(d) increases in kinetic energy 

(e) work done by applied force

Watch Video Solution

30∘

0.1

https://dl.doubtnut.com/l/_f7n62qif38gn


2. A curved surface is shown �gure . The portion BCD is free of

friction .There are three spherical balls of identical radii and

masses . Balls are released from at rest one by one from A which

is at a slighly greater height than C . 

  

with the surface Ab , ball 1 has large eneough friction to cause

rolling down without slipping , ball 2 has a small friction and ball

3 has a negligible friction . 

(a) For which balls is total mechanical energy conserved ? 

(b) Which ball (s) can reach D ?

(c ) For ball which do not reach D, which of the balls can reach

back A ?

Watch Video Solution

https://dl.doubtnut.com/l/_j8Q6ERXfHmUf


3. A rocket accelerates straight up by ejecting gas downwards . In

small time interval  , it ejects a gas of mass  at a relative

speed u . Calculate kE of the entire system at  and

show that the device that ejects gas does work =  in

this time interval (negative gravity ).

Watch Video Solution

Δt Δm

t + Δt and t

( )Δmu21

2

4. Two identical steel cubes (masses 50 g , side 1 cm ) collide head

-on face to face with a space of 10 cm/s each . Find the maximum

compression of each .Young's modulus for steel

Watch Video Solution

= Y = 2 × 1011N /m2

https://dl.doubtnut.com/l/_mersoqMy9D3z
https://dl.doubtnut.com/l/_iKVY7zPAPWDw


Section E Multiple Choice Questions Mcqs

5. A ballon �lled with helium rises against gravity increasing its

potential energy . The speed of thee ballon also increases as it

rises . How do you reconcile this with the law of conservation of

mechanical energy ? You can neglect viscous drag of air and

assume that density of air is constant .

Watch Video Solution

1. The potential energy of 1 kg particle , free to move allong is

given by  if its mechanical energy is 2J .

Its maximum speed is …… 

A. 

B. 

U(x) = ( − )I.
x3

3

x2

2

ms− 1

√
13

3

√
9

7

https://dl.doubtnut.com/l/_F946lmaxG4pl
https://dl.doubtnut.com/l/_7HZSslFH7IEP


C. 

D. 

Answer: A

Watch Video Solution

√
7
9

√
7
6

2. When 1 N force is applied increase in length of the spring is 1

cm . Find elastic potential energy stored during this in it .

A. 

B.  J

C. 

D. 

Answer: C

W h Vid S l i

10 × 10− 3J

10− 3

5 × 10− 3J

20 × 10− 3J

https://dl.doubtnut.com/l/_7HZSslFH7IEP
https://dl.doubtnut.com/l/_HddyXgq861Ix


Watch Video Solution

3. A body is displaced by 2m in Z - direction by a force

 . Find the work done 

A. 

B. 10 J

C. 12 J

D. 4 J

Answer: C

Watch Video Solution

( − 4, 2, 6)N ……….

−8J

4. The bob of mass 50 gm of a pendulum is released from a

horizontal position A as shown in the �gure . .If the length of the

https://dl.doubtnut.com/l/_HddyXgq861Ix
https://dl.doubtnut.com/l/_G05k6qVnColv
https://dl.doubtnut.com/l/_fmkvOZsqvVka


pendulum is  m , what is its kinetic energy at the lower most

point B ?  

A.  J

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

1.5

(g = 10 )
m

s2

2.5 × 10− 11

15 × 10− 1J

5 × 10− 1J

7.5 × 10− 1J

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


Watch Video Solution

5. Mass of a bus is 2400 kg .  J . Work is to be done in

producing velocity  in .it

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

………

36
km

h

1.2 × 106

120 × 106

1.2 × 105

12 × 105

6. Under in�uence of a force  N , there

is displacement of a particle from x = 0 and x = 5 m on X - axis .So

→
F (x) = (3x2 − 2x + 5) î

https://dl.doubtnut.com/l/_fmkvOZsqvVka
https://dl.doubtnut.com/l/_cKj9cqd4x7rU
https://dl.doubtnut.com/l/_PPBU2yQtbttc


work done is  J .

A. 100

B. 150

C. 125

D. 120

Answer: C

Watch Video Solution

……….

7. A particle of mass m moves on a circular path of radius r . Its

centripetal acceleration is  , where k is a constant and t is time

. Express power as function of t .

A. kmt

B. ktmr

kt2

https://dl.doubtnut.com/l/_PPBU2yQtbttc
https://dl.doubtnut.com/l/_dnIXtzZrhRRN


C. km/t

D. kmr/t

Answer: B

Watch Video Solution

8. A spherical ball of mass 20 kg is stationary at the top of the hill

of height 100 m . It rolls down smooth surface to ground then

climb up another hill of height 40 m and �nally rolls down to a

horizontal base at a height of 15 m above the ground . The

maximum velocity attained by a ball is 

A. 

B. 

C. 

....... (g = 9.8m/s2)

40ms− 1

40. 8ms− 1

34.3ms− 1

https://dl.doubtnut.com/l/_dnIXtzZrhRRN
https://dl.doubtnut.com/l/_Bt2zM9kX6WMy


D. None of these

Answer: B

Watch Video Solution

9. If the magnitude of the vector product  of two vector

is equal to the magnitude of their scalar product  , then

the angle between  is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∣
∣
∣

→
A ×

→
B

∣
∣
∣
∣
∣
∣

→
A .

→
B

∣
∣
∣

→
A and

→
B ……….

π

3

π

6

π

4

π

2

https://dl.doubtnut.com/l/_Bt2zM9kX6WMy
https://dl.doubtnut.com/l/_EP9k1pers4Sz


Watch Video Solution

10. The length of a spring is increased by cm the elastic

potential energy stored in the spring is U . If the length is

increased by 5 cm its elastic potential energy become 

A. 

B. 4U

C. 2U

D. 

Answer: B

Watch Video Solution

2.5

……

U

2

U

4

11. The mass of a car is 1500 kg. How much work is required to be

done on it to make with a speed of 72 km/h ?

https://dl.doubtnut.com/l/_EP9k1pers4Sz
https://dl.doubtnut.com/l/_ojzhrt8bdAee
https://dl.doubtnut.com/l/_Uoutw4hHml9k


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30 × 105J

3 × 105J

1.6 × 106J

3 × 104J

12. If a bulb of 60 W is kept ON for 200 hours then  unit

of electrical energy has tobe spend .

A. 

B. 12

C. 12000

D. 120

………

1.2

https://dl.doubtnut.com/l/_Uoutw4hHml9k
https://dl.doubtnut.com/l/_nhes64nIqg7U


Answer: B

Watch Video Solution

13. The potential energy of a system under the in�uence of

conservative force at position x is  .At x =

2 m the conservative force acting on the system is 

A.  N

B. 

C. 

D. 

Answer: B

Watch Video Solution

V (x) = [3x2 + 4x + 5]

……….

−20

+16N

+20N

−16N

https://dl.doubtnut.com/l/_nhes64nIqg7U
https://dl.doubtnut.com/l/_4m4NJoqEZ9iW
https://dl.doubtnut.com/l/_lQmPSCDelxdU


14. When force (3,2,1) Newton acts on a body , dispalcement of

the body in the direction of Y - axis s 5 meter . Work done is

A. 15 Joule

B. 10 Joule

C. 5 Joule

D. None of these

Answer: B

Watch Video Solution

……….

15. A body of mass 'm' moving with velocity  along X - axis

undergo elastic collision with another body of same mass 'm'

v1

https://dl.doubtnut.com/l/_lQmPSCDelxdU
https://dl.doubtnut.com/l/_ruEJBVzgGQZZ


moving velocity  along X - axis . The velocity of second body

after collision is equal to

A. 

B. 

C. 

D. 0

Answer: A

Watch Video Solution

v2

v1

2v1 − v2

v2

16. How much power is required a lift a body of mass 50 kg to a

height of 120 m in 1 minute ?  .

A. 100 W

B.  W

(g = 9.8m/s2)

9.8

https://dl.doubtnut.com/l/_ruEJBVzgGQZZ
https://dl.doubtnut.com/l/_wBtXou2JhYnP


C. 980 W

D. 1980 W

Answer: C

Watch Video Solution

17. 1 unit =  electric energy .

A. 3600

B. 

C. 

D. 

Answer: B

Watch Video Solution

……

36, 00, 000

36, 000

3, 60, 000

https://dl.doubtnut.com/l/_wBtXou2JhYnP
https://dl.doubtnut.com/l/_vY6M7GE638oY


18. A particle moves form x = 0 to x = 2 m on X - axis under the

e�ect of a force  newton .  

The work done on the particle is

A. 22 Joule

B. 36 Joule

C. 46 Joule

D. None of these

Answer: A

Watch Video Solution

→
F x = (4x3 − 3x2 + 2x) î

19. If linear momentum of a body is increased by 50 % Its kinetic

energy increases by ………. .

https://dl.doubtnut.com/l/_vY6M7GE638oY
https://dl.doubtnut.com/l/_iOPeHvmfn51e
https://dl.doubtnut.com/l/_wLR7nmHs1BTc


A. 0.5

B. 1.5

C. 1

D. 1.25

Answer: D

Watch Video Solution

20.   

A block lying on a rough horizontal surfaces as show in �gure . Its

mass is M and it is dispalced through a distance d by a force 

acting at an angle  with horizontal . If  is the coe�cient of

→
F

θ μ

https://dl.doubtnut.com/l/_wLR7nmHs1BTc
https://dl.doubtnut.com/l/_ZwvudFy3LkL2


friction between a block and the surface and mass of block is M .

then work done is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

.......... .

W = [F (sin θ + μ cos θ) − μMg]d

W = [F (cos θ + μ sin θ) − μMg]d

W = [F sin θ + μ cos θ) + μMg]d

W = [F (cos θ − μ sin θ) + μMg]d

https://dl.doubtnut.com/l/_ZwvudFy3LkL2


21. From the given information ,select appropriate pair . 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1 − (a), (l), 2 − (f), (m), 3 − (b), (j), 4 − (d), (n)

1 − (b), (p), 2 − (e), (m), (3) − (d), (l), 4 − (b), (j)

1 − (f), (j), (2) − (a), (k), 3 − (e), (n)4 − (c), (l)

1 − (a), (p), (2) − (e), (m), 3 − (f), 4 − (b), (l)

https://dl.doubtnut.com/l/_BESeSEvs3QrZ


22. Force  is applied on a particle , the

value of velocity is  m/s , then power will

be  W.

A. 305

B. 450

C. 45

D. 90

Answer: C

Watch Video Solution

→
F = (60 î + 50ĵ − 3k̂)N

→
v = (2 î + 4ĵ + 5k̂)

…….

23. A body is displaced by 6 m in Y - direction by a force (5,2,3) N ,

so work done  .……. .

https://dl.doubtnut.com/l/_BESeSEvs3QrZ
https://dl.doubtnut.com/l/_aCDPTgQ0pTwr
https://dl.doubtnut.com/l/_Q6sXqEdTBk6U


A. 12 N

B. 12 V

C. 12 m

D. 12 J

Answer: D

Watch Video Solution

24. With which velocity should a student of mass 80 kg run , so

that his kinetic energy becomes 320 ?

A. 2

B. 

C. 3

D. 

√2

2√2

https://dl.doubtnut.com/l/_Q6sXqEdTBk6U
https://dl.doubtnut.com/l/_zL6QhswWqpnC


Answer: D

Watch Video Solution

25. If an electron and a proton have equal kinetic energy , then

the speed of the electron will be  times the speed of

the proton .

A. 6

B. 

C. 

D. 

Answer: C

Watch Video Solution

………. .

21.42

42.83

83.42

https://dl.doubtnut.com/l/_zL6QhswWqpnC
https://dl.doubtnut.com/l/_2v1fNDxeLJXk
https://dl.doubtnut.com/l/_PpkDhwtsGa2X


26. A bullet is �red into a huge wooden block . The bullet while

moving inside the block loses half the velocity when it travles 6

cm inside the block . hOe far , then would it go inside the block ?

And becomes rest .

A. cm

B.  cm

C. cm

D.  cm

Answer: D

Watch Video Solution

3.0

2.5

2.0

1.5

27. The electric energy consumed by a 500 W bulb in 2 hours is

 unit .……. .

https://dl.doubtnut.com/l/_PpkDhwtsGa2X
https://dl.doubtnut.com/l/_5TRCmX4g64ly


A. 1000

B. 250

C. 10

D. 1

Answer: D

Watch Video Solution

28. If linear momentum of a body is increases by 2 % its kinetic

energy increases by 

A. 0.02

B. 0.04

C. 0

D. 0.1

………

https://dl.doubtnut.com/l/_5TRCmX4g64ly
https://dl.doubtnut.com/l/_ZNIno1jGDTm9


Answer: B

Watch Video Solution

29. How fast should a student of mass 50 kg run , so that his

kinetic energy becomes 625 J ?

A.  m/s

B.  m/s

C. m/s

D.  m/s

Answer: D

Watch Video Solution

12.5

2.5

50. 0

5.0

https://dl.doubtnut.com/l/_ZNIno1jGDTm9
https://dl.doubtnut.com/l/_vrim7SI4PWh4


30. When force (3,2,1) Newton acts on a body , dispalcement of

the body in the direction of Y - axis s 5 meter . Work done is

A. 15 J

B. 10 J

C. 5 J

D. 30 J

Answer: B

Watch Video Solution

……….

31. An engine pumps water through a hose pipe water passes

through the pipe and leaves it with velocity of 2 m/s. The mass

https://dl.doubtnut.com/l/_vAYWrM8wzyr4
https://dl.doubtnut.com/l/_YUPWGSMQjD37


per unit length of water in the pipe is 100 kg/m .What is the

power of the engine ?

A. 400 W

B. 200 W

C. 100 W

D. 800 W

Answer: A

Watch Video Solution

32. The potential energy of a system increase if work is done

A. Upon the system by non conservative force

B. By the system against a conservative force

……….

https://dl.doubtnut.com/l/_YUPWGSMQjD37
https://dl.doubtnut.com/l/_f6Zyh8u69Ccv


C. By the system against non conservative force

D. upon the system by conservative force

Answer: D

Watch Video Solution

33. A body projected vertically from the earth reaches a height to

earth's radius before returning to the earth . The power exterted

by the gravitational force is greatest 

A. at maximum height of body

B. at the instant just before the body hits the earth

C. remains constant throughout motion

D. at the instant just after the body is projected

………. .

https://dl.doubtnut.com/l/_f6Zyh8u69Ccv
https://dl.doubtnut.com/l/_oOYqVFXNAeGD


Answer: B

Watch Video Solution

34. A particle is subjected to a force which varies with distance as

shown in �gure . The work done on the particle at in

dispalcement of 12 m is  .

 .

A. 18 J

B. 21 J

C. 26 J

……

https://dl.doubtnut.com/l/_oOYqVFXNAeGD
https://dl.doubtnut.com/l/_Ucw57MpDkqVd


D. 13 J

Answer: D

Watch Video Solution

35. A mass m moving horizontally (along the X-axis) with velocity

v collides and sticks to a mass of 3 m moving vertically upward

(along the Y - axis) with velocity 2v. The �nal velocity of the

combination is 

A. 

B. 

C. 

D. 

Answer: A

……….

vî + vĵ
1

4

3

2

vî + vĵ
1

3

2

3

vî + vĵ
2

3

1

3

vĵ + vĵ
3

2

1

4

https://dl.doubtnut.com/l/_Ucw57MpDkqVd
https://dl.doubtnut.com/l/_yWKKJHjgsqii


Watch Video Solution

36. A uniform force of  N acts on an particle of mass 2

kg . Hence the particle is displaced from position  m to

position  m . The work done by the force on the

particle is

A. 15 J

B. 9 J

C. 6 J

D. 13 J

Answer: B

Watch Video Solution

(3 î + ĵ)

(2 î + k̂)

(4 î + 3ĵ − k̂)

https://dl.doubtnut.com/l/_yWKKJHjgsqii
https://dl.doubtnut.com/l/_xxO9ZkFYje1E


37. Two similar springs P and Q have spring constant 

such that  . They are stretched , �rst by the same amount

(case a,) then by the same force (case b ) . The work done by the

springs  are related as , in case (a) and case (b) ,

respectively :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

kp and kQ

kp > kQ

WP and WQ

WP = WQ, WP > WQ

WP > WQ, WQ > QP

WP < WQ, WQ < WP

WP = WQ, WQ > WP

https://dl.doubtnut.com/l/_72vrhrqeGJcz


38. A particle of mass m id driven by a machine that delivers a

constant power k watts . If the particle starts from at rest the

force on the particle at time t is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√mkt− 1
2

√2mkt− 1
2

√mkt−1

2

1
2

√ t−mk

2

1
2

39. Two particle of masses  moves with initial velocities 

 . On collision one of the particles get excited to

m1. m2

u1 and u2

https://dl.doubtnut.com/l/_APg61EuUCA4w
https://dl.doubtnut.com/l/_PNn45XVnI05c


higher level after absorbing energy  . If �nal velocities of

particles be  then we must have :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ε

v1 and v2

m1u
2
1 + m2u

2
2 = m1v

2
1 + m2v

2
2 − ε

1

2

1

2

1

2

1

2

m1u
2
1 + m2u

2
2 − ε = m1v

2
1 + m2v

2
2

1

2

1

2

1

2

1

2

m2
1u

2
1 + m2

2u
2
2 + ε = m2

1v
2
1 + m2

2v
2
2

1

2

1

2

1

2

1

2

m2
1u1 + m2

2u2 − eπlon = m2
1v1 + m2

2v2

40. A ball is thrown vertically downwards from a height of 20 m

with an initial velocity  It collides with the ground , loses 50

percent of its energy in collision and rebounds to the same

height .the initial velocity  is : (Take )

v0

v0 g = 10ms− 2

https://dl.doubtnut.com/l/_PNn45XVnI05c
https://dl.doubtnut.com/l/_H3COeGYnPtLZ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10ms− 1

14ms− 1

20ms− 1

28ms− 1

41. 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 �rst block moes at an angle  to

its initial direction and has a speed  The second block's speed

after the collision is :

A. 

θ

v

3

v
√3

2

https://dl.doubtnut.com/l/_H3COeGYnPtLZ
https://dl.doubtnut.com/l/_iH9hPo5sepwG


B. 

C.  v

D. 

Answer: B

Watch Video Solution

v
2√2

3

3

4

v
3

√2

42. The heart of a man pumps 5 litre of blood through the

arteries per minute at a pressure of 150 mm of mercury.If the

density of mercury be  then

the power of heart in watt is :

A. 

B. 

C. 

13.6 × 103kg/m3 and g = 10m/s2

1.50

1.70

2.35

https://dl.doubtnut.com/l/_iH9hPo5sepwG
https://dl.doubtnut.com/l/_kpK4y5UerDnD


D. 

Answer: B

Watch Video Solution

3.00

43. A body of mass 1 kg begins to move under the action of a time

dependent force  N . Where  are unit

vectors along X and Y axis . What power will be developed by the

force at the time t .

A. 

B. 

C. 

D. 

Answer: C

→
F = (2tî + 3t2 ĵ) î and ĵ

(2t2 + 4t4)W

(2t3 + 3t4)W

(2t3 + 3t5)W

(2t2 + 3t3)W

https://dl.doubtnut.com/l/_kpK4y5UerDnD
https://dl.doubtnut.com/l/_y6MiasnB30mI


Watch Video Solution

44. A piece of ice balls from a height 'h' so that it melts

completely .Only one quarter of the heat produced is absorbed

by the ice and all energy . Of ice gets converted in to heat during

its fall. The value of h is :

A. 544 km

B. 136 km

C. 68 km

D. 34 km

Answer: B

Watch Video Solution

[  latent heat of ice is 3.4 × 105J/kg and g = 10 ]
N

kg

https://dl.doubtnut.com/l/_y6MiasnB30mI
https://dl.doubtnut.com/l/_7JbT7AML9INK


45. Two identical balls A and B having velocities of 0.5 m/s and

 m/s respectively collide elastically in one dimension. The

velocities of B and A after the collision repsectively will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−0.3

……….

−0.3m/s, 0.5m/s

0.3m/s, 0.5m/s

−0.5m/s, 0.3m/s

0.5m/s, − 0.3m/s

46. A particle moves from a point 

.When a force of  is applied .How much work has

( − 2 î + 5ĵ)to(4ĵ + 3k̂)

(4 î + 3ĵ)N

https://dl.doubtnut.com/l/_UDnr3BURwlcU
https://dl.doubtnut.com/l/_XDybzJq4oYo9


been by the force ?

A. 5 J

B. 2J

C. 8 J

D. 11 J

Answer: A

Watch Video Solution

47. Under the source of constant power a body start to move .

Which one of following graph truly represents the change of

displacement (s) with time (t) ?

https://dl.doubtnut.com/l/_XDybzJq4oYo9
https://dl.doubtnut.com/l/_YKhiiCXnPJ1M


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_YKhiiCXnPJ1M


48. A body of mass 5 kg climb a height of 10 m by the force of 170

N . Its velocity at this height wil be 

A. 15 m/s

B. 37 m/s

C.  m/s

D. 22 m/s

Answer: D

Watch Video Solution

……….

9.8

49. If spring extends by x on loading , then enrgy stored by the

spring is  ( If T is the tension of the spring and K is the

spring constant )

……….

https://dl.doubtnut.com/l/_LFS6lJSyF62o
https://dl.doubtnut.com/l/_kvTy0Jf6pRI9


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T 2

2x

T 2

2k

2k

T 2

2T 2

k

50. A spring 40 mm long is stretched by the application of a force

. If 10 N force required to stretch the spring through 40 mm is

A. 23 J

B. 68 J

C. 84 J

……. .

https://dl.doubtnut.com/l/_kvTy0Jf6pRI9
https://dl.doubtnut.com/l/_W8zRIaiv7IdR


D. 8 J

Answer: D

Watch Video Solution

51. A particle of mass m moving with velocity v is collide with a

stationary particle of mass 2 m . The speed of the system , after

collision will be 

A. 

B. 2v

C. 

D. 3v

Answer: C

Watch Video Solution

……….

v

2

v

3

https://dl.doubtnut.com/l/_W8zRIaiv7IdR
https://dl.doubtnut.com/l/_Utp3uvVSvC7g


Watch Video Solution

52. A person carrying a box on his head is walking on a level road

from one place to naother on a straight road is doing no work .

The statement is 

A. partly correct

B. 

C. incorrect

D. insu�cient data

Answer: B

Watch Video Solution

………….

53. A body of mass 5 kg has momentum of 10 kg  when a

force of 0.2 N is applied on it for 10 seconds , what is the change

ms− 1

https://dl.doubtnut.com/l/_Utp3uvVSvC7g
https://dl.doubtnut.com/l/_NGsbY2wmAFAU
https://dl.doubtnut.com/l/_Ca9ghSns8Da6


in the kinetic energy ?

A.  J

B. J

C.  J

D.  J

Answer: D

Watch Video Solution

1.1

2.2

3.3

4.4

54. Which of the following is true ?

A. Momentum is conserved in all collisions but kinetic energy

is conserved in elastic collision .

https://dl.doubtnut.com/l/_Ca9ghSns8Da6
https://dl.doubtnut.com/l/_f8cHzzNBBlpI


B. Neither momentum nor kinetic energy is conserved in

inelastic collison .

C. Momentum is conserved in all collisions but not kinetic

energy .

D. Both momentum and kinetic energy are conserved in all

collisions .

Answer: C

Watch Video Solution

55. A  is applied over a particle which

displaces it from its origin to the point  . The

work done on the particle in joule is 

A. 

→
F = (5 î + 3ĵ + 2k̂)N

→
r = (2 î − ĵ)m

……….

−7J

https://dl.doubtnut.com/l/_f8cHzzNBBlpI
https://dl.doubtnut.com/l/_Fr2e880ljBTq


B.  J

C. J

D. 13 J

Answer: B

Watch Video Solution

+7

+10

56. A uniform cylinder of length L and mass M having cross -

sectional area A is suspended , with its length vertical from a

�xed point by a massless spring , such that it is half submerged

in a liquid of density  at equilibrium position . The extension 

of the spring when it is in equilibrium is .

A. 

B. 

σ x0

Mg

k

(1 − )
Mg

k

LAσ

M

https://dl.doubtnut.com/l/_Fr2e880ljBTq
https://dl.doubtnut.com/l/_HRNnQ9oclXdl


C. 

D. 

Answer: C

Watch Video Solution

(1 − )
Mg

k

LAσ

2M

(1 + )
Mg

k

LAσ

M

57. This question has statement -I and statement - II of the four

choices given after the statements , choose the one that best

describes the two statements . 

Statement - I : A point particle of mass m moving with speed v

collides with stationary point particle of mass M . If the maximum

energy loss possible is given as

 

Statement -II : Maximum energy loss occurs when the particles

get stuck together as a result of the collision .

f( mv2)  thenF = ( )
1

2
m

M + m

https://dl.doubtnut.com/l/_HRNnQ9oclXdl
https://dl.doubtnut.com/l/_wV9qHU7Qgwll


A. Statement - I is true , Statement - II is true Statement - II is a

correct explanation of Statement -I

B. Statement -I is true , Statement -II is true Statement -II is

not a correct explanation of Statement -I

C. Statement -I is true , Statement -II is false .

D. Statement -I is false , Statement -II is true .

Answer: D

Watch Video Solution

58. A particle of mass m moving in the x - direction with speed 2c

is hit by another particle of mass 2m moving in the y - direction

with with speed v . If the collision is perfectly inelastic , the

percentage loss in the enrgy during the collision is close to .

https://dl.doubtnut.com/l/_wV9qHU7Qgwll
https://dl.doubtnut.com/l/_oDBXbtwBlVAD


A. 0.44

B. 0.5

C. 0.56

D. 0.62

Answer: C

Watch Video Solution

59. A time dependent force F = 6t acts on a particle of mass 1 kg .

If the particle starts from rest , the work done by the force during

the �rst 1 sec , will be 

A. 9 J

B. 18 J

C.  J

……….

4.5

https://dl.doubtnut.com/l/_oDBXbtwBlVAD
https://dl.doubtnut.com/l/_Fu0BHRMFyvVs


D. 22 J

Answer: C

Watch Video Solution

60. A particle is moving in a circular path of radius a under the

action of an attractive potential  .Its energy is

A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

U = −
k

2r2

k

4a2

k

2a2

− k(a2)
3
2

https://dl.doubtnut.com/l/_Fu0BHRMFyvVs
https://dl.doubtnut.com/l/_H7jBDljheaOi


61. In a collinear collision a particle with an intial speed  strike a

stationary particle of the same mass. If the �nal total kinetic

energy is 50 % greater than the original kinetic energy the

magnitude of the relative velocity between the two particles after

collision is .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v0

v0

4

√2v0

v0

2

v0

√2

https://dl.doubtnut.com/l/_NBqEl5bzKTd0


62. It is found that if a neutron su�ers an elastic collinear

collision with deuerium at rest , fractional loss of energy is 

while for its similar collision with carbon nucleous at rest ,

fractional loss of energy is  are respectively 

A. 

B. 

C. (0,0)

D. 

Answer: A

Watch Video Solution

Pd

Pc .........

(.89, .28)

( − 28, .89)

(0, 1)

63. A body initially at rest and sliding along a frictionlss track

from a height h (as shown in the �gure ) jut completes a vertical

https://dl.doubtnut.com/l/_V7nh2LtyP5Tv
https://dl.doubtnut.com/l/_74x5cs35StQg


circle of diameter AB = D .the height h is equal to   

A. D

B.  D

C.  D

D. D

Answer: A

Watch Video Solution

……….

5

4

3

2

7

5

https://dl.doubtnut.com/l/_74x5cs35StQg


Section F Questions From Module Sample Questions For

Preparation Of Competitive Exams

64. A moving block having mass m , collides with another

stationary block having mass 4m , The lighter block comes to rest

after collision . When the intial velocity of the lighter block is v,

then the value of coe�cient of restitution (e ) will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.4

0.5

0.8

0.25

https://dl.doubtnut.com/l/_gsdxxLNRd4hm
https://dl.doubtnut.com/l/_PvaWIyL7NAPi


1. A Sphere makes an inslastic collision with another sphere of

same mass , then both the spheres are moving .The angle

between their direction of motion will be 

A. 

B. 

C. Di�erent from 

D. 

Answer: A

Watch Video Solution

……. .

0∘

45∘

90∘

90∘

2. A body displaced 10m under the force of 10 N . If the work done

on the body is 50 J , then the angle between the force and

displacement will be ……. .

https://dl.doubtnut.com/l/_PvaWIyL7NAPi
https://dl.doubtnut.com/l/_mpMm429pgcRq


A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

120∘

90∘

60∘

3. A sphere of mass 50 g moving with velocity of 10m/s collide

with the rest block at mass 950 g and embeded . The kinetic

energy lost by sphere will be 

A. 1

B. 0.95

C. 0.5

…….

https://dl.doubtnut.com/l/_mpMm429pgcRq
https://dl.doubtnut.com/l/_ZNgKDbEUyd92


D. 0.05

Answer: B

Watch Video Solution

4. A particle fall freely from height s . At certain height its kinetic

energy is three time to its potential energy ,them at any one

instant its height and speed respectively 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

…………. .

,
s

4

3gs

2

,
s

4

√3gs

2

,
s

2

√3gs

2

, √
s

4

3gs

2

https://dl.doubtnut.com/l/_ZNgKDbEUyd92
https://dl.doubtnut.com/l/_iKQAFcOWB7CJ


Watch Video Solution

5. A body of mass 3 kg fall freely from the building of height 60 m

. Its kinetic energy after 3s will be 

A. 557 J

B. 246 J

C. 1048 J

D. 1297 J

Answer: D

Watch Video Solution

………

6. A mass of  kg moving with a speed of  m/s on a

horizontal smooth surface collides with string of force constant

0.5 1.5

https://dl.doubtnut.com/l/_iKQAFcOWB7CJ
https://dl.doubtnut.com/l/_MPqzRhtQnClp
https://dl.doubtnut.com/l/_R8wkmkmOHNEa


50 N/m . How much maximum compression on the spring will be

?

A. m

B. m

C. m

D. m

Answer: B

Watch Video Solution

0.5

0.15

0.12

1.5

7. inelastic collision of two sphere of right body 

A. total kinetic energy is converted

………

https://dl.doubtnut.com/l/_R8wkmkmOHNEa
https://dl.doubtnut.com/l/_jzgqFQ8L8LE0


B. total potential enersy is conserved

C. linear momentum is not conserved

D. linear momentum is conserved

Answer: D

Watch Video Solution

8. Two bodies of mass 1 g and 4 g moving with equal kinetic

energy then the ratio of its linear momentum will be 

A. 

B. 

C. 

D. 

……….

4: 1

√2: 1

1: 2

1: 16

https://dl.doubtnut.com/l/_jzgqFQ8L8LE0
https://dl.doubtnut.com/l/_gtXIAMsLfRDt


Answer: C

Watch Video Solution

9. How much work done in pulling up a block of wood weighing

2kN for length of 10 m on smooth incline plane at angle  with

horizontal ?

A. J

B. 89 J

C.  kJ

D.  kJ

Answer: D

Watch Video Solution

15∘

9.82

4.35

5.17

https://dl.doubtnut.com/l/_gtXIAMsLfRDt
https://dl.doubtnut.com/l/_Y4cPihnBvBws
https://dl.doubtnut.com/l/_hpZGoa4DHr0n


10. The kinetic energy of a body becomes four times its intial

value , the new linear momentum will be 

A. four times the initial value

B. three times the initial value

C. twice the initial value

D. same as initial value

Answer: C

Watch Video Solution

………. .

11. An electron , a proton a deutron and  particle have the

same kinetic energy . Which of these particle has the larger

momentum ?

A. an elctron

α −

https://dl.doubtnut.com/l/_hpZGoa4DHr0n
https://dl.doubtnut.com/l/_yFuIUWilltU9


B. a proton

C. a deutron

D.  - particle

Answer: D

Watch Video Solution

α

12. If a body of mass 100 kg takes hight 60 m in 1 minute how

much power is needed ? 

A. 100 W

B. 980 W

C.  W

D. 1980 W

(g = 9.8m/s− 2)

9.8

https://dl.doubtnut.com/l/_yFuIUWilltU9
https://dl.doubtnut.com/l/_l0lF5ZYEjIYL


Answer: B

Watch Video Solution

13. An engine delivered power of 30 kW to a car of mass 1250 kg

and velocity of 30 m/s . If the friction force of surface is 750N

what will be the maximum acceleration of car ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ms− 21

3

ms− 21

4

ms− 21

5

ms− 21

6

https://dl.doubtnut.com/l/_l0lF5ZYEjIYL
https://dl.doubtnut.com/l/_8zWbAsaIa05u
https://dl.doubtnut.com/l/_dNgI9CxHUsDT


14. Which one of the following force is non- conservative ?

A. Electrostatic force

B. Viscous force

C. internal force

D. Gravitational force

Answer: B

Watch Video Solution

15. A body of mass 1 kg is thrown upwards with a velocity

 .It momentarily come to rest after attaining a height of

18 m . How much energy is lost due to air friction

A. 30 J

20ms− 1

(g = 10m/s− 2)

https://dl.doubtnut.com/l/_dNgI9CxHUsDT
https://dl.doubtnut.com/l/_lVxFGndDzgqo


B. 40 J

C. 10 J

D. 20 J

Answer: D

Watch Video Solution

16. If the kinetic energy of the body is increased by 300 % then ,

the increase in momentum will be 

A. 1

B. 1.5

C. 2

D. 1.75

……

https://dl.doubtnut.com/l/_lVxFGndDzgqo
https://dl.doubtnut.com/l/_DcVHP1PWus6u


Answer: A

Watch Video Solution

17. A car of mass m is driven with acceleration 'a' along a staright

level road against a constant external resistive force R' . When

velocity of car is v , the rate at which the engine of car is doing

work will be 

A. Rv

B. mav

C. 

D. 

Answer: C

Watch Video Solution

.......... .

(R + ma)v

(ma − R)v

https://dl.doubtnut.com/l/_DcVHP1PWus6u
https://dl.doubtnut.com/l/_J5JJNCrmZCZ5


18. A man whose mass is 50 kg climbs up 20 steps of the stairs

with mass of 20 kg on his head .If each step of stair is  m in

height , then work done by a man will be 

A. 475 J

B. 3500 J

C. 1715 J

D. 3430 J

Answer: D

Watch Video Solution

0.25

………

19. A sphere of mass 2 kg moving at 36 km/hr collides head on

with another sphere of mass 3 kg kept at rest . If after collision

https://dl.doubtnut.com/l/_J5JJNCrmZCZ5
https://dl.doubtnut.com/l/_mV1Hx25ySURv
https://dl.doubtnut.com/l/_FYYuLKPrKMlV


both spheres moves together then kinetic energy decreases by

collision will be 

A. 40 J

B. 60 J

C. 100 J

D. 140 J

Answer: B

Watch Video Solution

……….

20. Two bodies of masses  have same linear

momentum . The ratio of their kinetic energies  will be 

A. 

m1 and m2

E1

E2

………

√m1 : √m2

https://dl.doubtnut.com/l/_FYYuLKPrKMlV
https://dl.doubtnut.com/l/_fLksyhXRrKDh


B. 

C. 

D. 

Answer: C

Watch Video Solution

m1 :m2

m2 :m1

m12 :m22

21. An elastic balls falls from a height of 10 m . If lose 80 % of its

total energy due to impact . The ball will now rise to a height of ?

A. 80 m

B. 40 m

C. 60 m

D. 20 m

https://dl.doubtnut.com/l/_fLksyhXRrKDh
https://dl.doubtnut.com/l/_OQAu6HhvyzYE


Answer: D

Watch Video Solution

22. A ball moving with velocity 2m/s collides head on with

another stationary ball of double the mass . If coe�cient of

restitution is  then their velocities after collision will be

 .

A. 0,1

B. 1,1

C. 

D. 0,2

Answer: A

Watch Video Solution

0.5

………. ms− 1

1, 0.05

https://dl.doubtnut.com/l/_OQAu6HhvyzYE
https://dl.doubtnut.com/l/_hDkXGFWM2CHV


Question Paper Section A

23. A bullet is �red from agun . If it recoils freely then kinetic

energy of gun is 

A. equal to the kinetic energy of bullet

B. more then the kinetic energy of bullet

C. less than the kinetic energy of bullet

D. equal or less the kinetic energy of bullet .

Answer: C

Watch Video Solution

………

https://dl.doubtnut.com/l/_hDkXGFWM2CHV
https://dl.doubtnut.com/l/_WRro8mH4qIL1


1. When force is exerted on a body what is necessary for work

done ?

Watch Video Solution

2. The momentum of two unequal bodies is same , then which

onehas larger kinetic energy ?

Watch Video Solution

3. State the importance of work energy theorem .

Watch Video Solution

4. How many Joule equal to 1 eV ?

https://dl.doubtnut.com/l/_SOicomiSqg9R
https://dl.doubtnut.com/l/_1IoJcibl2Cd6
https://dl.doubtnut.com/l/_001h8agqLZb5
https://dl.doubtnut.com/l/_oDjORaJliTPF


Question Paper Section B

Watch Video Solution

5. If bulb of 100 W continued for 10 hour then how much electric

energy will be consumed ?

Watch Video Solution

6. What is non - conservative force ?

Watch Video Solution

1. Write the formula for work . Explain with illustrations when

does work will be positive , negative and zero ?

Watch Video Solution

https://dl.doubtnut.com/l/_oDjORaJliTPF
https://dl.doubtnut.com/l/_bHe5T48fptgY
https://dl.doubtnut.com/l/_jMN7Oix3dagz
https://dl.doubtnut.com/l/_2Mgq0vsOme17


Question Paper Section C

Watch Video Solution

2. Obtainwork energy theorem of a particle moving in one

dimension under the variable force .

Watch Video Solution

1. Two inclined frictionless tracks , one gradual and the other

steep meet at A from where two stones are allowed to slide down

from rest , one on each track as shown in �gure . Will the stones

reach there with the same speed ? Explain . Given

 What are the speeds andθ1 = 30∘ , θ2 = 60∘ and h = 10m

https://dl.doubtnut.com/l/_2Mgq0vsOme17
https://dl.doubtnut.com/l/_pBLBUEr8Y6NU
https://dl.doubtnut.com/l/_qdBTMm1A3zqQ


times taken by the two stones ? 

Watch Video Solution

2. A bolt of mass  falls from the ceiling of an elevator

moving down with an uniform speed of . It hits the �oor

of the elevator (length of the elevator = 3m) and does not

rebound. What is the heat produced by the impact? Would your

answer be di�erent if the elevator were stationary?

Watch Video Solution

0.3kg

7ms− 1

https://dl.doubtnut.com/l/_qdBTMm1A3zqQ
https://dl.doubtnut.com/l/_Ib90TJuaxpzc


Question Paper Section D

1. A 1 kg block situated on a rough incline is connected to a

spring constant  as shown in �gure . The block is

released from rest with the spring in the unstretched position .

The block moves 10 cm down the incline before coming to rest .

Find the coe�cient of friction between the block and the incline

.Assume that the spring has a negligible mass and the pulley is

frictionless.

Watch Video Solution

100Nm− 1

https://dl.doubtnut.com/l/_DTHDR3fNQquO

