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Example Solution

1. The speeds of a tortoise and a hare are  and ,

respectively. The mass of the hare is 3 kg and that of the tortoise is 10

kg. Which of the two has greater momentum? (Assume speed of each to

be steady.)

Watch Video Solution

2ms− 1 5ms− 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_CZESZqD3PGMc


2. What is the force exerted by a bullock in pulling a cart of mass 100 kg

and accelerating at a rate of 1.5 m ?

Watch Video Solution

s− 2

3. An object of mass 10 kg is moving with an initial velocity of . A

constant force acts for 4 s on the object giving it a speed of 2 m  in

the opposite direction. Find the acceleration and force.

Watch Video Solution

10ms− 1

s− 1

4. A ball of mass 100g moving at a speed of 12 m  strikes another ball

of mass 200 g at rest. After the collision both the balls stick to each

other and move with a common velocity. Find the common velocity.

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_0tjm5FJ0Z4QE
https://dl.doubtnut.com/l/_5idwYuzZzLzz
https://dl.doubtnut.com/l/_Dzuk4W4wOe9d


5. A gun fires a bullet of mass 50 g with a velocity of 30 m  because

of which the gun recoils with a velocity 1 m . Find the mass of the

gun.

Watch Video Solution

s− 1

s− 1

6. What is the work done by a horse in displacing a cart through 5 m in

the direction of the force if the force applied by the horse is 10 N?

Watch Video Solution

7. 2 joules of work is done in displacing a stone through 0.5 m. Find the

force applied on the stone.

Watch Video Solution

https://dl.doubtnut.com/l/_JVwxvqTHpdHN
https://dl.doubtnut.com/l/_wgIDohpRQuOC
https://dl.doubtnut.com/l/_F24MYXPcOFkx


8. A student is able to lift a bag containing books of 20  by applying

a force of 5  Find the mechanical advantage.

Watch Video Solution

kgwt

kgwt

9. The mechanical advantage of a machine is 4 and its velocity ratio is 5.

What is its percentage efficiency?

Watch Video Solution

10. A machine is operated by a power of 50 N and the power has a

downward displacement of 0.25 m in raising a load of mass 100 N

through 10 cm. Calculate M.A., V.R. and efficiency.

Watch Video Solution

https://dl.doubtnut.com/l/_4slNaiLsuRSX
https://dl.doubtnut.com/l/_MZ4Ao5ZzKINO
https://dl.doubtnut.com/l/_dOL0Yozxe4O7


Very Short Answer Type Questions

11. Why does a professional cleaner or a sweeper prefers a broom stick

with large handle than a small broom stick used for household

purposes?

Watch Video Solution

1. NEWTON'S FIRST LAW OF MOTION

Watch Video Solution

2. Mass of a body is a ______ quantity whereas its weight is a ______

quantity.

Watch Video Solution

https://dl.doubtnut.com/l/_4vHzrBd2W7q6
https://dl.doubtnut.com/l/_2GZnyu1vsJW9
https://dl.doubtnut.com/l/_JHelLA1O2wYQ


3. Define inertia.

Watch Video Solution

4. Define momentum.

Watch Video Solution

5. Name the property of bodies (or objects) to resist a change in their

state of rest or of motion.

Watch Video Solution

6. The rate of change of momentum of a body is pro-portional to ______.

Watch Video Solution

https://dl.doubtnut.com/l/_5JAc9ZLQ2B8V
https://dl.doubtnut.com/l/_h76YqwbIcSeW
https://dl.doubtnut.com/l/_PN96WtFp8qu6
https://dl.doubtnut.com/l/_zkIppOOaFoxC


7. Define newton.

Watch Video Solution

8. When the mass of a body is kept constant, its acceleration is directly

proportional to the ______ acting on it.

Watch Video Solution

9. Powder is sprinkled on a carom board to reduce the ______.

Watch Video Solution

10. A constant force of 2 N acts on a body for 5 seconds to change its

velocity. The change in its momentum is ______.

Watch Video Solution

https://dl.doubtnut.com/l/_3FO0C4o600kg
https://dl.doubtnut.com/l/_UTylRSFDZPy4
https://dl.doubtnut.com/l/_UrNkPn2djGtT
https://dl.doubtnut.com/l/_LnZVhxRVXWCh


11. Define 1 J of work.

Watch Video Solution

12. What is energy?

Watch Video Solution

13. 1 newton = ______ dynes.

Watch Video Solution

14. What is a rigid body?

Watch Video Solution

15. Define centre of gravity.

https://dl.doubtnut.com/l/_rNOx5B5oP4wm
https://dl.doubtnut.com/l/_q7IcxiBJhA4g
https://dl.doubtnut.com/l/_aolbzZnf5NOk
https://dl.doubtnut.com/l/_b14MOrsyM3xR
https://dl.doubtnut.com/l/_Dwtbxxu71jGw


Watch Video Solution

16. Explain how the centre of gravity of an irregular lamina is

determined.

Watch Video Solution

17. A bottle standing on its base is more stable than when it stands on

its neck. This is so because when it stands on the base its ______.

Watch Video Solution

18. State the different types of equilibrium.

Watch Video Solution

19. Friction in moving parts of a machine can be reduced by using ______.

https://dl.doubtnut.com/l/_Dwtbxxu71jGw
https://dl.doubtnut.com/l/_ub4F7xR9txjq
https://dl.doubtnut.com/l/_Pp7q0aetBTnL
https://dl.doubtnut.com/l/_0ujg0Qrb4qlL
https://dl.doubtnut.com/l/_K4ejaPni1yIJ


Watch Video Solution

20. Give three examples of bodies in unstable equilibrium.

Watch Video Solution

21. Why do we use simple machines?

Watch Video Solution

22. Bottle lid opener is an example of ______ lever

Watch Video Solution

23. (i) What is mechanical advantage? 

(ii) Define efficiency of a machine.

Watch Video Solution

https://dl.doubtnut.com/l/_K4ejaPni1yIJ
https://dl.doubtnut.com/l/_wxPk7Id4KuCg
https://dl.doubtnut.com/l/_5UESQ4jeDaah
https://dl.doubtnut.com/l/_QbZykU4tMQIh
https://dl.doubtnut.com/l/_56h7XnEOOxzY


24. One S.I. units of force is ______ times one unit of force in CGS system.

Watch Video Solution

25. Define a lever.

Watch Video Solution

26. See-saw is an example of ______ order lever.

Watch Video Solution

27. If load is between the fulcrum and effort of a lever, it is called ____

order lever.

Watch Video Solution

https://dl.doubtnut.com/l/_56h7XnEOOxzY
https://dl.doubtnut.com/l/_gli0ph1tDrme
https://dl.doubtnut.com/l/_OAZHgDUet0zz
https://dl.doubtnut.com/l/_bPDZ058KDdoT
https://dl.doubtnut.com/l/_iE5fdE5VPbYR


Short Answer Type Questions

28. The mechanical advantage of a broomstick is ______.

Watch Video Solution

29. What is the use of a pulley?

Watch Video Solution

1. Derive the relation , where the symbols have their usual

meanings.

Watch Video Solution

F = ma

2. An empty truck of mass 1000 kg is moving at a speed of 36 km . It

is loaded with 500 kg material on its way and again moves with the

h− 1

https://dl.doubtnut.com/l/_GEVCZccbz8yo
https://dl.doubtnut.com/l/_7MkEcIJnOR6A
https://dl.doubtnut.com/l/_wcbqUdLQKm2q
https://dl.doubtnut.com/l/_0uwANAeXZvdm


same speed. Will the momentum of the truck remain the same after

loading? If not, find the momentum of the truck after loaded.

Watch Video Solution

3. Distinguish between mass and weight.

Watch Video Solution

4. A railway wagon of mass 100 kg is pulled with a force of 1000 N. What

is its acceleration?

Watch Video Solution

5. Explain how the position of the centre of gravity determines whether

a body is in stable or unstable equilibrium.

Watch Video Solution

https://dl.doubtnut.com/l/_0uwANAeXZvdm
https://dl.doubtnut.com/l/_PCR0E8lLNUOR
https://dl.doubtnut.com/l/_aaIxgDfyv6qO
https://dl.doubtnut.com/l/_z9Wbpu91bZY1


6. Explain the motion of a rocket as an application of Newton's third law

of motion.

Watch Video Solution

7. A railway engine of mass 2 tons moving at a speed of 72 km 

collides with a wagon at rest. After collision both have a common

velocity of 36 km . Find the mass of the wagon. (1 ton = 1000 kg)

Watch Video Solution

h− 1

h− 1

8. Find the centre of gravity of a triangular lamina, each side of which

measures  cm

Watch Video Solution

9√3

https://dl.doubtnut.com/l/_3ZLiR4BKPEs6
https://dl.doubtnut.com/l/_xeRmQhTMIIl8
https://dl.doubtnut.com/l/_JpXVsUuWgNYW


9. Find the effort required to lift a load of 50  using a simple

machine if its mechanical advantage is

Watch Video Solution

kgwt

10. Derive the mechanical advantage of single fixed pulley?

Watch Video Solution

11. Why are passengers travelling in a double decker bus allowed to

stand in a lower deck, but not in the upper deck?

Watch Video Solution

12. What is the efficiency of a machine, given mechanical advantage is 2

and velocity ratio is 4?

Watch Video Solution

https://dl.doubtnut.com/l/_zm1VFbeIFwb1
https://dl.doubtnut.com/l/_6bFIE26N3oPS
https://dl.doubtnut.com/l/_pzBmkWCc4q7r
https://dl.doubtnut.com/l/_BWD0e5cHhSkh


Essay Type Questions

13. Derive the mechanical advantage of single movable pulley?

Watch Video Solution

1. State the law of conservation of liner momentum.

Watch Video Solution

2. Obtain the relation between mechanical advantage, velocity ratio and

efficiency.

Watch Video Solution

3. Explain how the centre of gravity of an irregular lamina is determined.

https://dl.doubtnut.com/l/_BWD0e5cHhSkh
https://dl.doubtnut.com/l/_UeudZ3xIfgrj
https://dl.doubtnut.com/l/_n38SI9sER08b
https://dl.doubtnut.com/l/_u8ImElJz772x
https://dl.doubtnut.com/l/_imsXM5piPfBG


Level 1

Watch Video Solution

4. What is the M.A. of an inclined plane equal to ?

Watch Video Solution

5. Explain how the centre of gravity of an irregular lamina is determined.

Watch Video Solution

1. All mechanical forces are contact forces.

View Text Solution

https://dl.doubtnut.com/l/_imsXM5piPfBG
https://dl.doubtnut.com/l/_lVJ8hV98C9f9
https://dl.doubtnut.com/l/_If7gFM1WFeXK
https://dl.doubtnut.com/l/_3XMy5LniKVnd


2. A constant external force acts on a body in motion. If the mass of the

body is doubled with the force remaining the same, its acceleration also

doubles.

View Text Solution

3. The principle used in swimming is Newton's third law of motion.

Watch Video Solution

4. Bottle lid opener is an example of ______ lever

Watch Video Solution

5. Whenever a force is applied on a body, work is done.

Watch Video Solution

https://dl.doubtnut.com/l/_2RRZMYg0SyhC
https://dl.doubtnut.com/l/_tOQ2nnnmRZKy
https://dl.doubtnut.com/l/_QRFTmTpSH5zx
https://dl.doubtnut.com/l/_YWjx57g4jfL4


6. The line drawn in the direction of force is called the line of action of

that force. State true / false.

Watch Video Solution

7. Frictional force always acts in a direction opposite to the weight of

the body.

Watch Video Solution

8. NEWTON'S FIRST LAW OF MOTION

Watch Video Solution

9. A wheel barrow is an example of ______ order of lever.

Watch Video Solution

https://dl.doubtnut.com/l/_Vs9I4ArzpMGj
https://dl.doubtnut.com/l/_RWWf8TVkguRD
https://dl.doubtnut.com/l/_ev5iopvWChA7
https://dl.doubtnut.com/l/_MSiw3I3Fa7Id


10. For greater stability, the position of center of gravity should be low

and base area should be ______.

View Text Solution

11. The force exerted by a body on the earth is ______ the force exerted by

the earth on the body.

View Text Solution

12. A' can finish certain work in one day and B can finish the same work in

two days. The ratio of energy spent by A to that spent by B is ______.

View Text Solution

13. Momentum is the product of ______ and ______.

View Text Solution

https://dl.doubtnut.com/l/_pVevzpoH9eOL
https://dl.doubtnut.com/l/_10aQ5k57rhfv
https://dl.doubtnut.com/l/_IOJ4PhX5HPjK
https://dl.doubtnut.com/l/_3ZilFoRhoSVS


14. A car changes its speed from 20 km  to 50 km . This is

possible only if ______ is applied on the car.

View Text Solution

h− 1 h− 1

15. 

Watch Video Solution

Column A Column B

A. Dyne (  ) a. Maximum static friction

B. Momentum (  ) b. Mechanical advantage is two

C. Inertia (  ) c. Newton's third law

D. Mass (  ) d. Centroid of the triangle

E. Limiting friction (  ) e. Newton's first law

F . C.G. of a triangular lamina (  ) f. Lever of third order

G. kg m s − 2 (  ) g. CGS unit of force

H. Forceps (  ) h. Mass×veloctiy

I. Working of rocket (  ) i. Scalar quantity

J. single movable pulley (  ) j. newton

https://dl.doubtnut.com/l/_3ZilFoRhoSVS
https://dl.doubtnut.com/l/_1Mn43JTcM6Mt
https://dl.doubtnut.com/l/_OE0idiPwnc8j


16. When two marbles, collide, their total momentum before collision is

equal to

A. the difference in their momentum after collision

B. the average of their momentum after collision

C. the square of the sum of their momentum after collision

D. their total momentum after collision.

Answer: D

View Text Solution

17. A nut cracker is a ________ order lever.

A. first order lever

B. second order lever

C. third order level

https://dl.doubtnut.com/l/_z2MP7y2O5vSf
https://dl.doubtnut.com/l/_3KMx4NM9bDj1


D. None of the above

Answer: B

Watch Video Solution

18. A man standing on one leg is an example of ______.

A. unstable equilibrium

B. stable equilibrium

C. neutral equilibrium

D. Both (b) and (c )

Answer: A

Watch Video Solution

19. The momentum of a body

https://dl.doubtnut.com/l/_3KMx4NM9bDj1
https://dl.doubtnut.com/l/_tiPIkOUbuzEx
https://dl.doubtnut.com/l/_a5dUmLxDPov9


A. is associated with its motion.

B. is a product of mass of the body and its velocity

C. is a vector quantity

D. All the above

Answer: D

Watch Video Solution

20. The wrong statement in the following is ______.

A. action and reaction act on two different bodies

B. action and reaction are equal in magnitude

C. action and reaction are opposite in direction

D. None of the above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_a5dUmLxDPov9
https://dl.doubtnut.com/l/_ctzMmaU5wJiF


Watch Video Solution

21. When a fast moving vehicle is stopped suddenly the persons sitting

in it tend to fall forward. This is due to ______.

A. inertia of rest

B. inertia of motion

C. inertia of direction

D. All the above

Answer: B

Watch Video Solution

22. When a person jumps up,

A. he exerts a force on the ground

B. the ground exerts a force on him

https://dl.doubtnut.com/l/_ctzMmaU5wJiF
https://dl.doubtnut.com/l/_cc2YWBfty2BZ
https://dl.doubtnut.com/l/_S55ZVlWKtzz5


C. Both (a) and (b) are true

D. Both (a) and (b) are false

Answer: C

Watch Video Solution

23. When a stationary vehicle suddenly starts, the persons in it tend to

fall backward. This is due to

A. inertia of rest

B. inertia of motion

C. inertia of direction

D. All the above

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_S55ZVlWKtzz5
https://dl.doubtnut.com/l/_ua2ybDkCPz1C
https://dl.doubtnut.com/l/_qruz2yPtuw6E


24. The mechanical advantage of tongs is

A. always equal to one

B. always less than one

C. always greater than one

D. sometimes less than one and sometimes greater than one.

Answer: B

Watch Video Solution

25. Identify the wrong statement. 

The momentum of a body is

A. the product of mass and velocity of the body

B. the product of force and time

C. the vector quantity

https://dl.doubtnut.com/l/_qruz2yPtuw6E
https://dl.doubtnut.com/l/_7FrkpFz4qdCW


D. measured in kg m  in S.I. system.

Answer: B

Watch Video Solution

s− 1

26. The centre of gravity of a boomerang is always situated

A. inside the material of the body

B. outside the material of the body

C. at one of its ends

D. None of the above

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_7FrkpFz4qdCW
https://dl.doubtnut.com/l/_qdKgqtZh9Rf9


27. An inclined plane of length 2 m is used to lift a load of 100 . The

force required to lift the load is 20 . The height through which the

load is lifted is ______ m

A. 2

B. 2.5

C. 1.5

D. 0.4

Answer: D

Watch Video Solution

kgwt

kgwt

28. To increase the stability of a ship

A. the base area should be made large

B. height of its centre of gravity should be kept as low as possible

https://dl.doubtnut.com/l/_HBDvetTY1IcG
https://dl.doubtnut.com/l/_PF9F8lKCffOF


C. Both (a) and (b)

D. Neither (a) nor (b)

Answer: C

Watch Video Solution

29. A spring balance is attached to a lever of negligible mass as shown in

the diagram. A body of mass 10  hangs from the lever. The reading

of the spring balance is ______ 

A. 2

B. 5

C. 6

D. 3.5

Answer: C

View Text Solution

kgwt

kgwt

https://dl.doubtnut.com/l/_PF9F8lKCffOF
https://dl.doubtnut.com/l/_89Gzaoho27jj


30. A cone resting on its apex is an example of

A. unstable equilibrium

B. stable equilibrium

C. neutral equilibrium

D. None of these

Answer: A

View Text Solution

31. The force of attraction between an electron revolving around the

nucleus and the nucleus is ______ force.

A. a magnetic

B. an electrostatic

C. a gravitational

https://dl.doubtnut.com/l/_89Gzaoho27jj
https://dl.doubtnut.com/l/_YiAaE6zjXqns
https://dl.doubtnut.com/l/_SNYz2tBrbI6v


D. a mechanical.

Answer: B

Watch Video Solution

32. Friction in moving parts of a machine can be reduced by using ______.

A. lubricants

B. ball bearings

C. iron filings

D. Both (a) and (b).

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_SNYz2tBrbI6v
https://dl.doubtnut.com/l/_PXtTylDwGSMg


33. A ball is thrown in upwards direction then the force(s) acting on it is

(are)

A. gravitational force

B. mechanical force

C. fictional force

D. Both (a) and (c ).

Answer: D

Watch Video Solution

34. Air friction can be reduced by  the shape of the objects.

A. the use of lubricants

B. polishing surfaces

C. by increasing the height

_______

https://dl.doubtnut.com/l/_12WsSmWaFlaG
https://dl.doubtnut.com/l/_cWldoK3rCEGv


D. Both (a) and (b).

Answer: D

Watch Video Solution

35. The rate of change of momentum of a body is pro-portional to ______.

A. directly proportional to the force applied on the body

B. inversely proportional to the force applied on the body

C. directly proportional to its surface area

D. inversely proportional to its surface area.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_cWldoK3rCEGv
https://dl.doubtnut.com/l/_CpEC14RPqC2v


36. A constant force of 100 N acts on the body for 8 s for changing its

momentum. The change of momentum of the body is ______ newton

second.

A. 400

B. 800

C. 200

D. 100

Answer: B

Watch Video Solution

37. Explain Action and reaction

A. always act on two different bodies

B. are equal in magnitude

https://dl.doubtnut.com/l/_gLgbHXSBT5hj
https://dl.doubtnut.com/l/_oZXIyejrEOYt


C. are opposite in direction

D. All the above

Answer: D

Watch Video Solution

38. A block of mass 3 kg which is at rest on a surface is pulled

horizontally by a force. If the displacement of the block is 15 m in the

first 3 s and the surface offers a resistance of 2 N, find the sequence of

steps to calculate the magnitude of applied force. 

(a) Note down the values of s, u, t and frictional force 

(b) The applied force on the block is the sum of frictional force and net

force 

(c ) Substitute the values of s, u and t in the equation of motion nad

solve for 'a' 

(d) Using Newton's second law of motion, calculate the net force acting

on the block.

https://dl.doubtnut.com/l/_oZXIyejrEOYt
https://dl.doubtnut.com/l/_ugR1ap1J0xJa


A. a d b c

B. a c b d

C. a c d b

D. a b d c

Answer: C

Watch Video Solution

39. An object of mass 500 g moving with a speed of 10 m  collides

with another object of mass 250 g moving with a speed of 2 m  in

the opposite direction. After collision both the objects move in the same

direction with common velocity. Write the proper order of steps to find

out their common velocity after collision. 

(a) Calculate the total momentum of two bodies before collision as

. 

(b) Write down the given values of  and  in SI system 

(c ) Write the expression for their total momentum after collision as

s− 1

s− 1

m1u1 + m2u2

m1 m2

https://dl.doubtnut.com/l/_ugR1ap1J0xJa
https://dl.doubtnut.com/l/_j77a5ESj5q52


 v where v is their common velocity. 


(d) Assign proper signs to the initial velocities  and . 

(e) Using law of conservation of momentum Equate the above two

expressions and determine the value of v as 

A. b d a c e

B. b d c e a

C. a d b c e

D. c d e b a

Answer: A

Watch Video Solution

(m1 + m2)

u1 u2

m1u1 + m2u2

m1 + m2

40. The work done to move an object of mass 2 kg to a height of 50 m

from the ground is ______ J. 

A. 100

B. 1000

(g = 10ms− 2)

https://dl.doubtnut.com/l/_j77a5ESj5q52
https://dl.doubtnut.com/l/_gnEXlCod624c


C. 500

D. 5000

Answer: B

Watch Video Solution

41. The centre of gravity of a ring is situated ______.

A. inside the material of the ring

B. outside the material of the ring at the centre

C. outside the material of the ring anywhere away from the centre

D. None of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_gnEXlCod624c
https://dl.doubtnut.com/l/_GM6YoeGGlChd


42. A bottle standing on its base is more stable than when it stands on

its neck. This is so because when it stands on the base its ______.

A. base area is more

B. centre of gravity is nearer to the base

C. centre of gravity is at the top

D. Both (a) and (b).

Answer: D

Watch Video Solution

43. Define mechanical advantage of a lever.

A. always equal to one

B. always less than one

C. always greater than one

https://dl.doubtnut.com/l/_5pxJV70tGbnh
https://dl.doubtnut.com/l/_V48AfBy1XXNq


D. dependent on where it is held.

Answer: B

Watch Video Solution

44. We know, , for a given type of lever, the effort arm

is always less than loadarm, then

A. The V.R is less than one

B. The M.A is less than one

C. The given simple machine is a third order lever

D. All the above.

Answer: D

Watch Video Solution

L × dL = E × dE

https://dl.doubtnut.com/l/_V48AfBy1XXNq
https://dl.doubtnut.com/l/_wg9BzVJEdIgn


Level 2

45. Raju while drawing water from a well with help of a fixed pulley

found that he applied more force than the weight of bucket and water.

Then,

A. M.A is less than 1

B. efficiency of the pulley is more than 100%

C. V.R is equal to one

D. Both (a) and (c ).

Answer: A

Watch Video Solution

1. Explain why a person falling from certain height on a hard surface gets

hurt more seriously than when he falls on a soft surface.

W h Vid S l i

https://dl.doubtnut.com/l/_5kYeFXoiHGYn
https://dl.doubtnut.com/l/_pABAqgR73vDq


Watch Video Solution

2. A system of pulleys is used to lift a load of 1000 . If the efficiency

of the pulley system is 80% and velocity ratio is 20, find the effort

required to lift the load.

Watch Video Solution

kgwt

3. Explain why we take short steps while walking on slippery surfaces.

Watch Video Solution

4. Explain how winnowing allows the grain to get separated from the

husk.

Watch Video Solution

https://dl.doubtnut.com/l/_pABAqgR73vDq
https://dl.doubtnut.com/l/_r3iGnuJG6S8P
https://dl.doubtnut.com/l/_Wz3yGK3uJS9B
https://dl.doubtnut.com/l/_rJJMEiZn5Pzx


5. A crowbar is of length 3 m. Where should the fulcrum be placed along

the length of the crowbar so that a boulder of 9  be lifted with it by

applying an effort of 10 N? 

Watch Video Solution

kgwt

(g = 10ms− 2)

6. A bullet of mass 50 g is fired from a gun. If the bullet acquires a

velocity of 100 m  in 0.1 second, what is the recoil force on the gun?

Watch Video Solution

s1

7. Explain which of Newton's laws of motion are applicable in the

following cases. 

(1) A person swimming in water. 

(2) A person gets hurt when jumping on the hard cement surface. 

(3) A mango falls from the tree when the branch of the tree is suddenly

shaken. 

https://dl.doubtnut.com/l/_6t8aM4Oj0fdW
https://dl.doubtnut.com/l/_irNalP98kTtt
https://dl.doubtnut.com/l/_EpWIwJEF3Vl6


(4) The recoil of the gun when the bullet is fired from it. 

(5) To compare accelerations produced in spheres of mass m and 2m,

when equal force is applied to them.

Watch Video Solution

8. A person, sitting in a car, tries to move the car by applying force to its

walls. Will the car move? Explain in detail.

Watch Video Solution

9. Give an example where low inertia is preferred and an example where

high inertia is recommended.

Watch Video Solution

10. Calculate the density of a cubical ice block of side 50 cm if a force

1125 N applied to it produces an acceleration of 10 m  in it. Neglects− 1

https://dl.doubtnut.com/l/_EpWIwJEF3Vl6
https://dl.doubtnut.com/l/_Zq4EN5Qm7kPr
https://dl.doubtnut.com/l/_D6IqZhxiy9sT
https://dl.doubtnut.com/l/_TQ8YcSwH9t1Q


the force of friction. Assume the ice block remains in solid state without

melting.

Watch Video Solution

11. Explain why a Rolly doll always stands erect

Watch Video Solution

12. An athelete runs a certain distance before taking a long jump . Why ?

Watch Video Solution

13. Find the magnitude of the foce applied to a block of mass 5 kg at rest

it it moves 36 m in the first 6 seconds. Neglect the force of friction.

Watch Video Solution

https://dl.doubtnut.com/l/_TQ8YcSwH9t1Q
https://dl.doubtnut.com/l/_WYpajmoLg7uj
https://dl.doubtnut.com/l/_l07P4Yv5rLiP
https://dl.doubtnut.com/l/_8qkWDghraXXb
https://dl.doubtnut.com/l/_cCcth7sR0S9S


14. A clean hole is made in a glass window pane when it is struck by a

bullet fired from a gun. Whereas, the same window pane will be broken

to pieces when struck by a stone of a similar size. Explain this

phenomenon quoting the relevant principles.

Watch Video Solution

15. A car of mass 1000 kg is moving with a certain speed when a constant

braking force 1000 N acts on it for 5s and the speed of the car reduces

to half its original speed. Find the further time required to stop the car

if the same constant force acts.

Watch Video Solution

16. A car changes its speed from 20 km  to 50 km  of mass 3600

kg in 5 s. Determine the net external force applied on the car.

Watch Video Solution

h− 1 h− 1

https://dl.doubtnut.com/l/_cCcth7sR0S9S
https://dl.doubtnut.com/l/_l7r6QkVCOIFG
https://dl.doubtnut.com/l/_5Hrbij6PcxrO
https://dl.doubtnut.com/l/_HS1ftWYqbcax


17. Two forces having magnitudes 3F and 2F, when act in the same

direction simultaneously on a body, the net force is equal to 25 N. Find

the value of F.

Watch Video Solution

18. If a force of 50 N is applied on a body and it is still at rest, then find

the magnitude of static frictional force acting on it.

Watch Video Solution

19. Find the energy possessed by a bird of 5 kg moving at a constant

height of 10 m from the ground with a speed of 2 m . (Take 

)

Watch Video Solution

s− 1

g = 10ms− 2

https://dl.doubtnut.com/l/_HS1ftWYqbcax
https://dl.doubtnut.com/l/_yNAskvwXCo1j
https://dl.doubtnut.com/l/_vl70oXOp2G0J


Level 3

20. A brick measures 12 cm  6 cm  3 cm. Initially, it is kept on the

ground such that the rectangular surface with the smallest area is in

contact with the ground and then it is placed such that the rectangular

surface with the largest area touches the ground. Calculate the height

of the centre of gravity from the ground in the two cases. Out of the two

positions, in which case does the brick have greater stability and why?

Watch Video Solution

× ×

21. Two spheres of mass 10 g and 100 g each falls on the two pans of a

table balance from a height of 40 cm and 10 cm, respectively. If both are

brought to rest in 0.1 second, determine the force exerted by each

sphere on the pans.

Watch Video Solution

https://dl.doubtnut.com/l/_XLKhJ35yaToM
https://dl.doubtnut.com/l/_CYCmO0BJLvpX
https://dl.doubtnut.com/l/_J1TgXgqCAIa7


1. Two spring balances 'A' and 'B' are connected to each other and placed

horizontally over a smooth frictionless table. Balance 'A' is attached to a

fixed support and a body is attached to the balance 'B' as shown in

figure (a). Do both the spring balances show equal readings? Explain. 

Watch Video Solution

2. A hollow spherical ball is completely filled with water. But due to

leakage, water continuously flows out of it and finally no water is left in

the ball. Discuss the variation in the position of the center of gravity as

the water leaks out.

Watch Video Solution

https://dl.doubtnut.com/l/_J1TgXgqCAIa7
https://dl.doubtnut.com/l/_WqpFoHBGzf4h


3. Two spheres made of clay of masses  and  moving along a

straight line in the same direction collide with each other. Their

velocities just before collision are  and  respectively. After

collision, they stick together and move with teh same velocity, in the

same direction, along the straight line. Find the velocity with which they

move together.

Watch Video Solution

'm1' 'm2'

' u1' ' u2'

4. A force 50 N acts on a block A of mass 3 kg which is in contact with a

block B of mass 2 kg, as shown in the figure. Find the forces acting on A

and B. Will the same forces act on A and B if instead of applying the

force to A, it is applied to B? 

Watch Video Solution

https://dl.doubtnut.com/l/_1Gw8k9DYyG6y
https://dl.doubtnut.com/l/_wbbKHqwYXNOI


5. A physics student took a solid sphere of density 2 g  and radius

3.5 cm and applied a force on the sphere. If an acceleration fo 1.5 

is produced in it, find the amount of force applied on it.

Watch Video Solution

cm− 3

cms− 2

6. A bullet of mass 50 g is fired from a gun. If the bullet acquires a

velocity of 100 m  in 0.1 second, what is the recoil force on the gun?

Watch Video Solution

s1

7. Ramu saw in a NEWS channel that a goods train of mass 200 metric

ton moving with a velocity of 72 km  collides with a passenger train

of mass 300 metric ton with a velocity of 54 km  coming in the

opposite direction on the same track and both the trains move together

after collision. He calculates their common velocity. Find what could be

his answer.

h− 1

h− 1

https://dl.doubtnut.com/l/_6Wp3hzBK7L9n
https://dl.doubtnut.com/l/_TCoUXlQwAdNe
https://dl.doubtnut.com/l/_8pQB1LFZDSbN


Watch Video Solution

8. A T.V. stand with wheels is placed on a trolley. What happens if the

trolley starts immediately and also if trolley is suddenly stopped?

Watch Video Solution

9. The physics teacher gave a rod of length 'L' units to Roy and the

teacher asked Roy to find the shift in the centre of gravity when  of

the total length of the rod is removed. What will be the Roy's answer in

terms of L?

Watch Video Solution

1/4

10. A rectangular tank is completely filled with water. But due to leakage,

water continuously flows out of it and finally, the tank is empty. Discuss

the variation in the position of the centre of gravity as the water leaks

out.

https://dl.doubtnut.com/l/_8pQB1LFZDSbN
https://dl.doubtnut.com/l/_XPORjeHFYAEe
https://dl.doubtnut.com/l/_lhv3vJytsokE
https://dl.doubtnut.com/l/_UNKfEcYoWVAl


Watch Video Solution

11. Find the centre of gravity of a solid right circular cone of height 40

cm from its top (vertex).

Watch Video Solution

12. An inclined plane of length 6 cm is used to lift a load of 42 N, by

applying an effort of 7 N. Find the height of the plane.

Watch Video Solution

13. A system of pulleys is used to lift a load of 1000 . If the efficiency

of the pulley system is 80% and velocity ratio is 20, find the effort

required to lift the load.

Watch Video Solution

kgwt

https://dl.doubtnut.com/l/_UNKfEcYoWVAl
https://dl.doubtnut.com/l/_Wg4BGbtxYYdH
https://dl.doubtnut.com/l/_1KnknXoel8Q1
https://dl.doubtnut.com/l/_kOgzgWP5QZy3
https://dl.doubtnut.com/l/_bIq7VJa5yC4j


Example

14. A ball of mass 100g moving at a speed of 12 m  strikes another

ball of mass 200 g at rest. After the collision both the balls move with a

common velocity. Find the common velocity.

Watch Video Solution

s− 1

1. The speeds of a tortoise and a hare are  and ,

respectively. The mass of the hare is 3 kg and that of the tortoise is 10

kg. Which of the two has greater momentum? (Assume speed of each to

be steady.)

Watch Video Solution

2ms− 1 5ms− 1

2. What is the force exerted by a bullock in pulling a cart of mass 100 kg

and accelerating at a rate of 1.5 m ?s− 2

https://dl.doubtnut.com/l/_bIq7VJa5yC4j
https://dl.doubtnut.com/l/_uPZ0G1yrJ82h
https://dl.doubtnut.com/l/_0iMaS9hI0qvn


Watch Video Solution

3. An object of mass 10 kg is moving with an initial velocity of . A

constant force acts for 4 s on the object giving it a speed of 2 m  in

the opposite direction. Find the acceleration and force.

Watch Video Solution

10ms− 1

s− 1

4. A ball of mass 100g moving at a speed of 12 m  strikes another ball

of mass 200 g at rest. After the collision both the balls stick to each

other and move with a common velocity. Find the common velocity.

Watch Video Solution

s− 1

5. A gun fires a bullet of mass 50 g with a velocity of 30 m  because

of which the gun recoils with a velocity 1 m . Find the mass of the

gun.

Watch Video Solution

s− 1

s− 1

https://dl.doubtnut.com/l/_0iMaS9hI0qvn
https://dl.doubtnut.com/l/_taKQejpNZ80O
https://dl.doubtnut.com/l/_2lKJLB28nAVs
https://dl.doubtnut.com/l/_dxb8AFjbTaGs


Watch Video Solution

6. What is the work done by a horse in displacing a cart through 5 m in

the direction of the force if the force applied by the horse is 10 N?

Watch Video Solution

7. 2 joules of work is done in displacing a stone through 0.5 m. Find the

force applied on the stone.

Watch Video Solution

8. A student is able to lift a bag containing books of 20  by applying

a force of 5  Find the mechanical advantage.

Watch Video Solution

kgwt

kgwt

https://dl.doubtnut.com/l/_dxb8AFjbTaGs
https://dl.doubtnut.com/l/_XglUQdUjnJW5
https://dl.doubtnut.com/l/_6qpflGe13sCl
https://dl.doubtnut.com/l/_6vFaLUTyU6dv


9. The mechanical advantage of a machine is 4 and its velocity ratio is 5.

What is its percentage efficiency?

Watch Video Solution

10. A machine is operated by a power of 50 N and the power has a

downward displacement of 0.25 m in raising a load of mass 100 N

through 10 cm. Calculate M.A., V.R. and efficiency.

Watch Video Solution

11. Why does a professional cleaner or a sweeper prefers a broom stick

with large handle than a small broom stick used for household

purposes?

Watch Video Solution

https://dl.doubtnut.com/l/_MrTWvz7uEnBE
https://dl.doubtnut.com/l/_Zr3CKwvoxERb
https://dl.doubtnut.com/l/_FThxGL0Q0cnS


Test Your Concepts Very Short Answer Type Questions

1. State and explain Newton's first law of motion.

Watch Video Solution

2. Mass of a body is a ______ quantity whereas its weight is a ______

quantity.

Watch Video Solution

3. Define inertia.

Watch Video Solution

4. _______ is the measure of inertia.

Watch Video Solution

https://dl.doubtnut.com/l/_rY7pohOxOhOg
https://dl.doubtnut.com/l/_t6lNYRA7Xyhw
https://dl.doubtnut.com/l/_rqDzJl0b3U9g
https://dl.doubtnut.com/l/_I9UHtDeoNUJG


5. Define momentum.

Watch Video Solution

6. _______ is the physical quantity that changes or tends to change the

state of rest or of uniform motion of a body.

Watch Video Solution

7. The rate of change of momentum of a body is pro-portional to ______.

Watch Video Solution

8. Define newton.

Watch Video Solution

https://dl.doubtnut.com/l/_I9UHtDeoNUJG
https://dl.doubtnut.com/l/_Xkg01oAzLKK7
https://dl.doubtnut.com/l/_ni0t9dIeG3IE
https://dl.doubtnut.com/l/_CriOYUOgi9i2
https://dl.doubtnut.com/l/_gdi60Vl6XqH9
https://dl.doubtnut.com/l/_oqujA6amSzxn


9. When the mass of a body is kept constant, its acceleration is directly

proportional to the ______ acting on it.

Watch Video Solution

10. Powder is sprinkled on a carom board to reduce the ______.

Watch Video Solution

11. A constant force of 2 N acts on a body for 5 seconds to change its

velocity. The change in its momentum is ______.

Watch Video Solution

12. Define work. Give example of zero work

Watch Video Solution

https://dl.doubtnut.com/l/_oqujA6amSzxn
https://dl.doubtnut.com/l/_mOQ51gLQyusz
https://dl.doubtnut.com/l/_cHzSkwKxEPVt
https://dl.doubtnut.com/l/_7SmZawBBXhbp


13. What is energy?

Watch Video Solution

14. 1 newton = ______ dynes.

Watch Video Solution

15. What is a rigid body?

Watch Video Solution

16. Define centre of gravity.

Watch Video Solution

https://dl.doubtnut.com/l/_g4a8FGaL4eNh
https://dl.doubtnut.com/l/_aMq5HwRf4utX
https://dl.doubtnut.com/l/_P5YrFpdPDDrG
https://dl.doubtnut.com/l/_CdfdhcEbwz4h


17. Explain how the centre of gravity of an irregular lamina is

determined.

Watch Video Solution

18. A bottle standing on its base is more stable than when it stands on

its neck. This is so because when it stands on the base its ______.

Watch Video Solution

19. State the different types of equilibrium.

Watch Video Solution

20. Friction in moving parts of a machine can be reduced by using ______.

Watch Video Solution

https://dl.doubtnut.com/l/_sWjcEe9PhbAN
https://dl.doubtnut.com/l/_esjYX9hcBO5j
https://dl.doubtnut.com/l/_WgtAZ86jDs0J
https://dl.doubtnut.com/l/_uyhY5aytpV2y


21. Give three examples of bodies in unstable equilibrium.

Watch Video Solution

22. What is a simple machine?

Watch Video Solution

23. Bottle lid opener is an example of ______ lever

Watch Video Solution

24. (i) What is mechanical advantage? 

(ii) Define efficiency of a machine.

Watch Video Solution

https://dl.doubtnut.com/l/_Gulw4RFStIqf
https://dl.doubtnut.com/l/_Jy9cVxkxxfbs
https://dl.doubtnut.com/l/_wt9ty10yG5RZ
https://dl.doubtnut.com/l/_0ZoBK3QgpUC5


25. (i) What is mechanical advantage? 

(ii) Define efficiency of a machine.

Watch Video Solution

26. One S.I. units of force is ______ times one unit of force in CGS system.

Watch Video Solution

27. What are the M.A. of the three types of levers?

Watch Video Solution

28. See-saw is an example of ______ order lever.

Watch Video Solution

https://dl.doubtnut.com/l/_EnMv0JYCjKsH
https://dl.doubtnut.com/l/_WVbVB73holkG
https://dl.doubtnut.com/l/_AsySh3oZxWIG
https://dl.doubtnut.com/l/_ZNoFm4odFlvn


Test Your Concepts Short Answer Type Questions

29. What is a first order lever?

Watch Video Solution

30. The mechanical advantage of a broomstick is ______.

Watch Video Solution

31. What is the use of a pulley?

Watch Video Solution

1. Derive F = ma#!#2nd Law of Motion

Watch Video Solution

https://dl.doubtnut.com/l/_owbBXacTdZGE
https://dl.doubtnut.com/l/_skRXTsgfA8gB
https://dl.doubtnut.com/l/_YtL1yEZRRilv
https://dl.doubtnut.com/l/_fBbFM9OCa8V2


2. Explain the inertia of rest through some examples.

Watch Video Solution

3. An empty truck of mass 1000 kg is moving at a speed of 36 km . It

is loaded with 500 kg material on its way and again moves with the

same speed. Will the momentum of the truck remain the same after

loading? If not, find the momentum of the truck after loaded.

Watch Video Solution

h− 1

4. Bring out the differecnes between the mass and the weight of a body.

Watch Video Solution

5. A railway wagon of mass 100 kg is pulled with a force of 1000 N. What

is its acceleration?

https://dl.doubtnut.com/l/_SY4nP941IZsX
https://dl.doubtnut.com/l/_tIY8CmG9kS9q
https://dl.doubtnut.com/l/_p4DAFm0pvb8R
https://dl.doubtnut.com/l/_WMmFAPATRuxY


Watch Video Solution

6. Explain how the position of the centre of gravity determines whether

a body is in stable or unstable equilibrium.

Watch Video Solution

7. Explain the motion of a rocket as an application of Newton's third law

of motion.

Watch Video Solution

8. A railway engine of mass 2 tons moving at a speed of 72 km 

collides with a wagon at rest. After collision both have a common

velocity of 36 km . Find the mass of the wagon. (1 ton = 1000 kg)

Watch Video Solution

h− 1

h− 1

https://dl.doubtnut.com/l/_WMmFAPATRuxY
https://dl.doubtnut.com/l/_cMBgfmnCVLEj
https://dl.doubtnut.com/l/_oBbvAQvaQflf
https://dl.doubtnut.com/l/_rVURzqrjDURM
https://dl.doubtnut.com/l/_PxPZGum4x5PG


9. Find the centre of gravity of a triangular lamina, each side of which

measures  cm

Watch Video Solution

9√3

10. When is a rigid body said to be in equilibrium ? State the necessary

conditions for a body to be in equilibrium.

Watch Video Solution

11. Find the effort required to lift a load of 50  using a simple

machine if its mechanical advantage is 4

Watch Video Solution

kgwt

12. Derive the mechanical advantage of single fixed pulley?

Watch Video Solution

https://dl.doubtnut.com/l/_PxPZGum4x5PG
https://dl.doubtnut.com/l/_BrC3UrXF0HFW
https://dl.doubtnut.com/l/_gyQbCMmGWvdN
https://dl.doubtnut.com/l/_Nf8XoC4K6y6m


Test Your Concepts Essay Type Questions

13. Why are passengers travelling in a double decker bus allowed to

stand in a lower deck, but not in the upper deck?

Watch Video Solution

14. What is the efficiency of a machine, given mechanical advantage is 2

and velocity ratio is 4?

Watch Video Solution

15. Derive the mechanical advantage of single movable pulley?

Watch Video Solution

https://dl.doubtnut.com/l/_Nf8XoC4K6y6m
https://dl.doubtnut.com/l/_VtmI0uMYSnyg
https://dl.doubtnut.com/l/_nOr4KAAPy3Zn
https://dl.doubtnut.com/l/_CzT6OZELUDxU


1. State and Prove the law of conservation of angular momentum. Also

discuss, at least two applications.

Watch Video Solution

2. Obtain the relation between mechanical advantage, velocity ratio and

efficiency.

Watch Video Solution

3. Explain how the centre of gravity of an irregular lamina is determined.

Watch Video Solution

4. Explain how the centre of gravity of an irregular lamina is determined.

Watch Video Solution

https://dl.doubtnut.com/l/_Ec7ZMGaooikB
https://dl.doubtnut.com/l/_PXpYWS0mnu9x
https://dl.doubtnut.com/l/_0OEjR1WxMAHf
https://dl.doubtnut.com/l/_bMGSGbCoHic5


Concept Application Level 1 State Whether The Following Statement Is True

Or False

1. Biological forces, mechanical forces and frictional forces are the

examples of:

Watch Video Solution

2. A constant external force acts on a body in motion. If the mass of the

body is doubled with the force remaining the same, its acceleration also

doubles. State true/false.

Watch Video Solution

3. The principle used in swimming is Newton's third law of motion.

Watch Video Solution

https://dl.doubtnut.com/l/_URN5wbwcoitF
https://dl.doubtnut.com/l/_WOv0FLl76n2D
https://dl.doubtnut.com/l/_O8ozIisQhNed


Concept Application Level 1 Fill In The Blanks

4. Answer true or false. 

A bottle opener is an example of second class lever.

Watch Video Solution

5. Whenever a force is applied on a body, work is done.

Watch Video Solution

6. Frictional force always acts in a direction opposite to the weight of

the body.

Watch Video Solution

1. Why is Newton's first law of motion also called law of inertia?

https://dl.doubtnut.com/l/_YYX0R8NrZeip
https://dl.doubtnut.com/l/_dROoZrFxGHZ0
https://dl.doubtnut.com/l/_yGcXYQvP3836
https://dl.doubtnut.com/l/_7YFJ1Fx1SLvE


Watch Video Solution

2. A wheel barrow is an example of ______ order of lever.

Watch Video Solution

3. The force exerted by a body on the Earth is _______ the force exerted by

the Earth on the body.

Watch Video Solution

4. A' can finish certain work in one day and B can finish the same work in

two days. The ratio of energy spent by A to that spent by B is _______ .

Watch Video Solution

5. Momentum is the product of _______ and _______ .

https://dl.doubtnut.com/l/_7YFJ1Fx1SLvE
https://dl.doubtnut.com/l/_EFyFR4E9eBYK
https://dl.doubtnut.com/l/_6wdGznelpuT0
https://dl.doubtnut.com/l/_eGZp8lTYYMDO
https://dl.doubtnut.com/l/_0esk2ZTy6eXB


Concept Application Level 1

Watch Video Solution

6. A car changes its speed from 20 km  to 50 km  of mass 3600

kg in 5 s. Determine the net external force applied on the car.

Watch Video Solution

h− 1 h− 1

1. Match the entries given in Column A with appropriate ones in Column

B. 

https://dl.doubtnut.com/l/_0esk2ZTy6eXB
https://dl.doubtnut.com/l/_ZWkcA8dkzBv3
https://dl.doubtnut.com/l/_DfgyBSLcKzdD


View Text Solution

2. When two marbles collide, their total momentum before collision is

equal to

A. the difference in their momentum after collision.

B. the average of their momentum after collision.

https://dl.doubtnut.com/l/_DfgyBSLcKzdD
https://dl.doubtnut.com/l/_G22bK4Fd2ASA


C. the square of the sum of their momentum after collision.

D. their total momentum after collision.

Answer: D

Watch Video Solution

3. A nut cracker is a ________ order lever.

A. first-order lever

B. second-order lever

C. third-order lever

D. None of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_G22bK4Fd2ASA
https://dl.doubtnut.com/l/_pWuV36x9Cy8G


4. A man standing on one leg is an example of ______.

A. unstable equilibrium

B. stable equilibrium

C. neutral equilibrium

D. Both (b) and (c)

Answer: A

Watch Video Solution

5. The momentum of a body

A. is associated with its motion.

B. is a product of mass of the body and its velocity.

C. is a vector quantity.

D. All the above

https://dl.doubtnut.com/l/_9YMrn2YD6oTG
https://dl.doubtnut.com/l/_zHZF3zlYLn2H


Answer: D

Watch Video Solution

6. The wrong statement in the following is
a)Acid-rain takes place mostly

because of presence of oxides of nitrogen and sulphur in the

atmosphere.
 b)Chloro fluoro carbons are responsible for  depletion

c)Green house is responsible for global warming.
 d)  layer allows UV

radiations to reach the earth

A. action and reaction act on two different bodies

B. action and reaction are equal in magnitude

C. action and reaction are opposite in direction

D. None of the above

Answer: D

Watch Video Solution

O3

O3

https://dl.doubtnut.com/l/_zHZF3zlYLn2H
https://dl.doubtnut.com/l/_caPGF4HoYrft
https://dl.doubtnut.com/l/_s0oTByqoe6ix


7. When a fast moving vehicle is stopped suddenly the persons sitting in

it tend to fall forward. This is due to ______.

A. inertia of rest

B. inertia of motion

C. inertia of direction

D. All the above

Answer: B

Watch Video Solution

8. When a person jumps up,

A. he exerts a force on the ground.

B. the ground exerts a force on him.

C. Both (a) and (b) are true

https://dl.doubtnut.com/l/_s0oTByqoe6ix
https://dl.doubtnut.com/l/_wlwovO2Fi5TU


D. Both (a) and (b) are false

Answer: C

Watch Video Solution

9. When a fast moving vehicle is stopped suddenly the persons sitting in

it tend to fall forward. This is due to ______.

A. inertia of rest.

B. inertia of motion.

C. inertia of direction.

D. All the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wlwovO2Fi5TU
https://dl.doubtnut.com/l/_CkTzyi3S9tSy


10. Derive the mechanical advantage of single fixed pulley?

A. always equal to one.

B. always less than one.

C. always greater than one.

D. sometimes less than one and sometimes greater than one.

Answer: B

Watch Video Solution

11. Identify the wrong statement. 

The momentum of a body is

A. the product of mass and velocity of the body.

B. the product of force and time.

C. the vector quantity.

https://dl.doubtnut.com/l/_5TWjBnpR2q1F
https://dl.doubtnut.com/l/_XFYxtc6Z8vN3


D. measured in kg m  in S.I. system.

Answer: B

Watch Video Solution

s− 1

12. The centre of gravity of a boomerang is always situated

A. inside the material of the body.

B. outside the material of the body.

C. at one of its ends.

D. None of the above

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_XFYxtc6Z8vN3
https://dl.doubtnut.com/l/_flwQQIywIZnx


13. An inclined plane of length 2 m is used to lift a load of 100 . The

force required to lift the load is 20 . The height through which the

load is lifted is ______ m

A. 2

B. 2.5

C. 1.5

D. 0.4

Answer: D

Watch Video Solution

kgwt

kgwt

14. To increase the stability of a ship

A. the base area should be made large.

B. height of its centre of gravity should be kept as low as possible.

https://dl.doubtnut.com/l/_ymviwBdVmI79
https://dl.doubtnut.com/l/_oHwuuOwx03AW


C. Both (a) and (b)

D. Neither (a) nor (b)

Answer: C

View Text Solution

15. A spring balance is attached to a lever of negligible mass as shown in

the diagram. A body of mass 10 kgwt hangs from the lever. The reading

of the spring balance is _______ kgwt

A. 2

B. 5

C. 6

D. 3.5

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_oHwuuOwx03AW
https://dl.doubtnut.com/l/_OxWJCZIV4Zxh


16. A cone resting on its apex is an example of

A. unstable equilibrium.

B. stable equilibrium.

C. neutral equilibrium.

D. None of these

Answer: A

Watch Video Solution

17. The force of attraction between an electron revolving around the

nucleus and the nucleus is ______ force.

A. a magnetic

B. an electrostatic

C. a gravitational

https://dl.doubtnut.com/l/_OxWJCZIV4Zxh
https://dl.doubtnut.com/l/_rTrc0gSWOBum
https://dl.doubtnut.com/l/_otsdkiGIbo8N


D. a mechanical

Answer: B

Watch Video Solution

18. Friction in moving parts of a machine can be reduced by using ______.

A. lubricants

B. ball bearings

C. iron filings

D. Both (a) and (b)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_otsdkiGIbo8N
https://dl.doubtnut.com/l/_n4g724cpKbtO


19. A ball is thrown in upwards direction then the force(s) acting on it is

(are)

A. gravitational force.

B. mechanical force.

C. fictional force.

D. Both (a) and (c).

Answer: D

Watch Video Solution

20. Air friction can be reduced by making the shape of the objects

A. the use of lubricants.

B. polishing surfaces.

C. by increasing the height.

https://dl.doubtnut.com/l/_7n4bcbw450CE
https://dl.doubtnut.com/l/_zOcth8pYv1f9


D. Both (a) and (b)

Answer: D

Watch Video Solution

21. The rate of change of momentum of a body is pro-portional to ______.

A. directly proportional to the force applied on the body.

B. inversely proportional to the force applied on the body.

C. directly proportional to its surface area.

D. inversely proportional to its surface area.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zOcth8pYv1f9
https://dl.doubtnut.com/l/_B20hYr6SbTdk


22. A constant force of 100 N acts on the body for 8 s for changing its

momentum. The change of momentum of the body is ______ newton

second.

A. 400

B. 800

C. 200

D. 100

Answer: B

Watch Video Solution

23. Action and reaction

A. always act on two different bodies.

B. are equal in magnitude.

https://dl.doubtnut.com/l/_HMgoyvi1p9z0
https://dl.doubtnut.com/l/_gg4bUnsJOsUI


C. are opposite in direction.

D. All the above

Answer: D

Watch Video Solution

24. A block of mass 3 kg which is at rest on a surface is pulled

horizontally by a force. If the displacement of the block is 15 m in the

first 3 s and the surface offers a resistance of 2 N, find the sequence of

steps to calculate the magnitude of applied force. 

(a) Note down the values of s, u, t and frictional force 

(b) The applied force on the block is the sum of frictional force and net

force 

(c ) Substitute the values of s, u and t in the equation of motion nad

solve for 'a' 

(d) Using Newton's second law of motion, calculate the net force acting

on the block.

https://dl.doubtnut.com/l/_gg4bUnsJOsUI
https://dl.doubtnut.com/l/_1XiUdbpk95ZF


A. A D B C

B. A C D B

C. A C B D

D. A B D C

Answer: C

Watch Video Solution

25. An object of mass 500 g moving with a speed of 10 m  collides

with another object of mass 250 g moving with a speed of 2 m  in

the opposite direction. After collision both the objects move in the same

direction with common velocity. Write the proper order of steps to find

out their common velocity after collision. 

(a) Calculate the total momentum of two bodies before collision as

. 

(b) Write down the given values of  and  in SI system 

(c ) Write the expression for their total momentum after collision as

s− 1

s− 1

m1u1 + m2u2

m1 m2

https://dl.doubtnut.com/l/_1XiUdbpk95ZF
https://dl.doubtnut.com/l/_o5lgQAK616YE


 v where v is their common velocity. 


(d) Assign proper signs to the initial velocities  and . 

(e) Using law of conservation of momentum Equate the above two

expressions and determine the value of v as 

A. B D A C E

B. A D B C E

C. B D C E A

D. C D E B A

Answer: A

Watch Video Solution

(m1 + m2)

u1 u2

m1u1 + m2u2

m1 + m2

26. The work done to move an object of mass 2 kg to a height of 50 m

from the ground is ______ J. 

A. 100

B. 500

(g = 10ms− 2)

https://dl.doubtnut.com/l/_o5lgQAK616YE
https://dl.doubtnut.com/l/_3okg1jXkhhSU


C. 1000

D. 5000

Answer: B

Watch Video Solution

27. The centre of gravity of a ring is situated ______.

A. inside the material of the ring

B. outside the material of the ring at the centre

C. outside the material of the ring anywhere away from the centre

D. None of the above

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_3okg1jXkhhSU
https://dl.doubtnut.com/l/_kHpHD0tQvwr1


28. A bottle standing on its base is more stable than when it stands on

its neck. This is so because when it stands on the base its ______.

A. base area is more.

B. centre of gravity is nearer to the base.

C. centre of gravity is at the top.

D. Both (a) and (b).

Answer: D

Watch Video Solution

29. The mechanical advantage of a broomstick is _______ .

A. always equal to one.

B. always less than one.

C. always greater than one.

https://dl.doubtnut.com/l/_vqVzXPTzNZcK
https://dl.doubtnut.com/l/_kSalWEdShurr


D. dependent on where it is held.

Answer: B

View Text Solution

30. We know, , for a given type of lever, the effort arm

is always less than loadarm, then

A. The V.R. is less than one.

B. The M.A is less than one.

C. The given simple machine is a third-order lever.

D. All the above.

Answer: D

Watch Video Solution

L × dL = E × dE

https://dl.doubtnut.com/l/_kSalWEdShurr
https://dl.doubtnut.com/l/_nJJaXF1RPPAg


Concept Application Level 2

31. Raju while drawing water from a well with help of a fixed pulley found

that he applied more force than the weight of bucket and water. Then,

A. M.A is less than 1.

B. efficiency of the pulley is more than 100%.

C. V.R is equal to one.

D. Both (a) and (c).

Answer: A

Watch Video Solution

1. Explain why a person falling from certain height on a hard surface gets

hurt more seriously than when he falls on a soft surface.

Watch Video Solution

https://dl.doubtnut.com/l/_lP5cvxPjIh5V
https://dl.doubtnut.com/l/_pglialunISPc


2. A system of pulleys is used to lift a load of 1000 . If the efficiency

of the pulley system is 80% and velocity ratio is 20, find the effort

required to lift the load.

Watch Video Solution

kgwt

3. Explain why we take short steps while walking on slippery surfaces.

View Text Solution

4. Explain how winnowing allows the grain to get separated from the

husk.

View Text Solution

https://dl.doubtnut.com/l/_pglialunISPc
https://dl.doubtnut.com/l/_KvAWKdZ4Qclv
https://dl.doubtnut.com/l/_SN5QRG3VaPej
https://dl.doubtnut.com/l/_l78VIvq0y1S1


5. A crowbar is of length 3 m. Where should the fulcrum be placed along

the length of the crowbar so that a boulder of 9  be lifted with it by

applying an effort of 10 N? 

Watch Video Solution

kgwt

(g = 10ms− 2)

6. A bullet of mass 50 g is fired from a gun. If the bullet acquires a

velocity of 100 m  in 0.1 second, what is the recoil force on the gun?

Watch Video Solution

s1

7. A person, sitting in a car, tries to move the car by applying force to its

walls. Will the car move? Explain in detail.

Watch Video Solution

https://dl.doubtnut.com/l/_Mh5jkduIlq0w
https://dl.doubtnut.com/l/_eKGRA9nJv1tV
https://dl.doubtnut.com/l/_14BZj4PEbj5m


8. Give an example where low inertia is preferred and an example where

high inertia is recommended.

Watch Video Solution

9. Calculate the density of a cubical ice block of side 50 cm if a force 1125

N applied to it produces an acceleration of 10 m  in it. Neglect the

force of friction. Assume the ice block remains in solid state without

melting.

Watch Video Solution

s− 1

10. Explain why waves on strings are always transverse?

Watch Video Solution

11. An athelete runs a certain distance before taking a long jump . Why ?

https://dl.doubtnut.com/l/_IWBWSzbUDxcU
https://dl.doubtnut.com/l/_TuqHiOHIR1eh
https://dl.doubtnut.com/l/_GPuHsvZ7qyi0
https://dl.doubtnut.com/l/_fiFayJlYVJ2d


Watch Video Solution

12. Find the magnitude of the foce applied to a block of mass 5 kg at rest

it it moves 36 m in the first 6 seconds. Neglect the force of friction.

Watch Video Solution

13. A clean hole is made in a glass window pane when it is struck by a

bullet fired from a gun. Whereas, the same window pane will be broken

to pieces when struck by a stone of a similar size. Explain this

phenomenon quoting the relevant principles.

Watch Video Solution

14. A car of mass 1000 kg is moving with a certain speed when a

constant braking force 1000 N acts on it for 5s and the speed of the car

https://dl.doubtnut.com/l/_fiFayJlYVJ2d
https://dl.doubtnut.com/l/_Yexcn2o19RMF
https://dl.doubtnut.com/l/_rZJ099noKkz5
https://dl.doubtnut.com/l/_cL93ROnTQpDg


reduces to half its original speed. Find the further time required to stop

the car if the same constant force acts.

Watch Video Solution

15. A car changes its speed from 20 km  to 50 km  of mass 3600

kg in 5 s. Determine the net external force applied on the car.

Watch Video Solution

h− 1 h− 1

16. Two forces having magnitudes 3F and 2F, when act in the same

direction simultaneously on a body, the net force is equal to 25 N. Find

the value of F.

Watch Video Solution

17. If a force of 50 N is applied on a body and it is still at rest, then find

the magnitude of static frictional force acting on it.

https://dl.doubtnut.com/l/_cL93ROnTQpDg
https://dl.doubtnut.com/l/_YqFwDeDiA0Tx
https://dl.doubtnut.com/l/_Gwx1z9QObr7e
https://dl.doubtnut.com/l/_b6hnRWkpQztq


Concept Application Level 3

Watch Video Solution

18. Find the energy possessed by a bird of 5 kg moving at a constant

height of 10 m from the ground with a speed of 2 m . (Take 

)

Watch Video Solution

s− 1

g = 10ms− 2

19. A brick measures 12 cm  6 cm  3 cm. Initially, it is kept on the

ground such that the rectangular surface with the smallest area is in

contact with the ground and then it is placed such that the rectangular

surface with the largest area touches the ground. Calculate the height

of the centre of gravity from the ground in the two cases. Out of the two

positions, in which case does the brick have greater stability and why?

Watch Video Solution

× ×

https://dl.doubtnut.com/l/_b6hnRWkpQztq
https://dl.doubtnut.com/l/_spk3kKLz97dw
https://dl.doubtnut.com/l/_9AL8hTbJjkJJ


1. Two spheres of mass 10 g and 100 g each falls on the two pans of a

table balance from a height of 40 cm and 10 cm, respectively. If both are

brought to rest in 0.1 second, determine the force exerted by each

sphere on the pans.

Watch Video Solution

2. Two spring balances 'A' and 'B' are connected to each other and placed

horizontally over a smooth frictionless table. Balance 'A' is attached to a

fixed support and a body is attached to the balance 'B' as shown in

figure (a). Do both the spring balances show equal readings? Explain. 

Watch Video Solution

https://dl.doubtnut.com/l/_dJjOfyaUqpa4
https://dl.doubtnut.com/l/_Dm7vg94FDGCR


3. A hollow spherical ball is completely filled with water. But due to

leakage, water continuously flows out of it and finally no water is left in

the ball. Discuss the variation in the position of the center of gravity as

the water leaks out.

Watch Video Solution

4. Two spheres made of clay of masses  and  moving along a

straight line in the same direction collide with each other. Their

velocities just before collision are  and  respectively. After

collision, they stick together and move with teh same velocity, in the

same direction, along the straight line. Find the velocity with which they

move together.

Watch Video Solution

'm1' 'm2'

' u1' ' u2'

https://dl.doubtnut.com/l/_GVSdtXJ9WH2B
https://dl.doubtnut.com/l/_S0Z4j5mss2E3


5. A force 50 N acts on a block A of mass 3 kg which is in contact with a

block B of mass 2 kg, as shown in the figure. Find the forces acting on A

and B. Will the same forces act on A and B if instead of applying the

force to A, it is applied to B? 

Watch Video Solution

6. A physics student took a solid sphere of density 2 g  and radius

3.5 cm and applied a force on the sphere. If an acceleration fo 1.5 

is produced in it, find the amount of force applied on it.

Watch Video Solution

cm− 3

cms− 2

7. A bullet of mass 50 g is fired from a gun. If the bullet acquires a

velocity of 100 m  in 0.1 second, what is the recoil force on the gun?s1

https://dl.doubtnut.com/l/_HUe4Q1umnLo1
https://dl.doubtnut.com/l/_Naqgv9voZLCy
https://dl.doubtnut.com/l/_QqP8Ujj7z8MO


Watch Video Solution

8. Ramu saw in a NEWS channel that a goods train of mass 200 metric

ton moving with a velocity of 72 km  collides with a passenger train

of mass 300 metric ton with a velocity of 54 km  coming in the

opposite direction on the same track and both the trains move together

after collision. He calculates their common velocity. Find what could be

his answer.

Watch Video Solution

h− 1

h− 1

9. A T.V. stand with wheels is placed on a trolley. What happens if the

trolley starts immediately and also if trolley is suddenly stopped?

Watch Video Solution

https://dl.doubtnut.com/l/_QqP8Ujj7z8MO
https://dl.doubtnut.com/l/_Z8tqlf56rFO3
https://dl.doubtnut.com/l/_OMWaztWE0Gef


10. The physics teacher gave a rod of length 'L' units to Roy and the

teacher asked Roy to find the shift in the centre of gravity when  of

the total length of the rod is removed. What will be the Roy's answer in

terms of L?

Watch Video Solution

1/4

11. A rectangular tank is completely filled with water. But due to leakage,

water continuously flows out of it and finally, the tank is empty. Discuss

the variation in the position of the centre of gravity as the water leaks

out.

Watch Video Solution

12. Find the centre of gravity of a solid right circular cone of height 40

cm from its top (vertex).

Watch Video Solution

https://dl.doubtnut.com/l/_5awY4Jg5gDoi
https://dl.doubtnut.com/l/_wrxFSn48flTd
https://dl.doubtnut.com/l/_2lKTEOR73koN


13. An inclined plane of length 6 cm is used to lift a load of 42 N, by

applying an effort of 7 N. Find the height of the plane.

Watch Video Solution

14. A system of pulleys is used to lift a load of 1000 . If the efficiency

of the pulley system is 80% and velocity ratio is 20, find the effort

required to lift the load.

Watch Video Solution

kgwt

15. A ball of mass 100g moving at a speed of 12 m  strikes another

ball of mass 200 g at rest. After the collision both the balls move with a

common velocity. Find the common velocity.

Watch Video Solution

s− 1

https://dl.doubtnut.com/l/_2lKTEOR73koN
https://dl.doubtnut.com/l/_3RNdNo7D16oI
https://dl.doubtnut.com/l/_Ihkk8p1puBdY
https://dl.doubtnut.com/l/_a4aOTdkGHnW4

