
PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI

ENGLISH)

FRICTION

Numerical Examples

1. To set a body mass 5 kg in motion over a

horizontal surface a minimum force of 30 N

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_fvALmw7B80fh


has to be applied. What is the value of the

coe�cient of friction?

Watch Video Solution

2. An iron block of mass 10 kg is kept on a

horizontal �oor. The block is pulled by a rope

at an angle  with the �oor. What should be

the minimum force necessary to set the block

in motion. Given  = 0.5

Watch Video Solution

30∘

μ

https://dl.doubtnut.com/l/_fvALmw7B80fh
https://dl.doubtnut.com/l/_hjT0lpL8LuGg
https://dl.doubtnut.com/l/_Ikfj1vFeq8a0


3. A body moving on the surface of the earth

at 14  comes to rest due to friction after

covering 50 m. Find the coe�cient of friction

between the body and the earth's surface.

Given, acceleration due to gravity = 9.8 .

Watch Video Solution

m.s − 1

m.s − 2

4. A man holds a book vertically between his

two palms so that it does not fall. The mass of

book is 1 kg and the force exerted by each

https://dl.doubtnut.com/l/_Ikfj1vFeq8a0
https://dl.doubtnut.com/l/_ozkGtILfLJFo


palm is . Find the coe�cient of

friction between the book and the palm.

Watch Video Solution

2.5kg × g

5. A block of mass 0.1 kg is kept pressed onto a

wall by applying a horizontal force of 5 N. If

the coe�cient of friction between the block

and the wall is 0.5, �nd the force of friction on

the block.

Watch Video Solution

https://dl.doubtnut.com/l/_ozkGtILfLJFo
https://dl.doubtnut.com/l/_rLb1zTxTMaaP
https://dl.doubtnut.com/l/_oVe2pU9BLjkW


6. Part of a uniform chain of length L is

hanging out of a table. If the coe�cient of

friction between the chain and the table is ,

estimate the maximum length of the chain

that can hang without slipping.

Watch Video Solution

μ

7. A tram is moving with an acceleration of 49

cm  using 50% of its motor power the

remaining 50% is used up to overcome

. s − 2

https://dl.doubtnut.com/l/_oVe2pU9BLjkW
https://dl.doubtnut.com/l/_txzDwttQxdsu


friction. Find the coe�cient of friction

between the wheel and the tram line.

Watch Video Solution

8. A body is kept on a horizontal rough plane.

The plane is then gradually raised to an

inclination of  with the horizontal and the

body starts to slide down. The body descends

12 m along the inclined plane in the next 4 s.

Find the coe�cients of static and kinetic

friction between the surfaces in contact.

30∘

https://dl.doubtnut.com/l/_txzDwttQxdsu
https://dl.doubtnut.com/l/_AUzXAGqVOlh3


Watch Video Solution

9. To initiate an upward motion of a body

along an inclined plane the minimum force

required is twice the force required to keep

the body at rest on the same incline . If the

coe�cient of friction is  prove that the

inclination of the plane is .

Watch Video Solution

μ

θ = tan− 1(3μ)

https://dl.doubtnut.com/l/_AUzXAGqVOlh3
https://dl.doubtnut.com/l/_6YeRmfIeB28i


10. A body of mass  kg is projected

upwards along a plane inclined at an angle of

 with the horizontal. If the time required

by the body to move up the incline is half the

time required for it to slide down �nd the

coe�cient of friction between the surface and

the body.

Watch Video Solution

5 × 10− 3

30∘

https://dl.doubtnut.com/l/_tiEjP0F3i5Zq


11. The upper half of an inclined surface is

perfectly smooth but the lower half is rough .

A body starts sliding down the plane and

stops immediately on reaching the bottom.

The inclination of the plane is  with the

horizontal. Show that the frictional resistance

of the rough part of the surface is equal to the

weight of the body.

Watch Video Solution

30∘

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


12. A book of mass 5 kg is kept on a horizontal

table. It is connected to a weight of mass 2 kg

by a weightless string passing over a smooth

pulley . The part of the string on the table is

horizontal, and the weight is hanging freely

from the pulley. If the coe�cient of kinetic

friction between the table and the block is 0.2,

�nd the acceleration of the block. What will be

the tension in the string ?

Watch Video Solution

https://dl.doubtnut.com/l/_xB6T3MIzzCyd
https://dl.doubtnut.com/l/_Tj33HKf44TkD


13. A block of mass m is sliding down a

stationary inclined plane. The base of the

inclined plane has a length , and the

coe�cient of kinetic friction between the block

and inclined surface is 0.14. What should be

the inclination of the plane so that the block

can slide down to the ground in minimum

time?

View Text Solution

l

https://dl.doubtnut.com/l/_Tj33HKf44TkD


14. A coin slides down an inclined plane of

inclination  at a constant speed. Prove that if

the coin is pushed up with a velocity u on that

plane it can rise up to  .

Watch Video Solution

ϕ

u2

4gsinϕ

15. The velocity of a 2.5 kg block sliding down

an inclined plane (  = 0.2) is found to be 1.5

. One second later it has a velocity of 5 

μ

m.s − 1

https://dl.doubtnut.com/l/_aw3lugla0WYT
https://dl.doubtnut.com/l/_YkgCqS0YKxqM


. What is the angle of the plane with

respect to the horizontal?

Watch Video Solution

m.s − 1

16. A,B and C are the three blocks of masses 3

kg , 4 kg and 8 kg respectively. The blocks are

placed over one another Fig. Coe�cient of

friction between each pair of surfaces in

contact is 0.25. A is connected to the wall by a

massless rigid rod, B and C are connected by

an inextensible thread passing over a rigidly

https://dl.doubtnut.com/l/_YkgCqS0YKxqM
https://dl.doubtnut.com/l/_dkE9Wf1WZTz7


�xed smooth pulley. Find the force F required

to pull C at a constant speed. 

View Text Solution

17. A block of mass M is at rest on a table Fig.

Coe�cient of friction between the block and

the table is . What can be the maximum

weigth of B so that the system remains in

equilibrium ? 

μ

https://dl.doubtnut.com/l/_dkE9Wf1WZTz7
https://dl.doubtnut.com/l/_HwmqCK53eKBO


View Text Solution

18. Calculate the minimum force required to

drag a body of mass m, resting on a horizontal

surface. The coe�cient of friction between the

body and the surface is .

View Text Solution

μ

19. A block of mass 4 kg is kept on a smooth

horizontal table surface Fig. Another body of

mass 1 kg is placed over one end of the block.

https://dl.doubtnut.com/l/_HwmqCK53eKBO
https://dl.doubtnut.com/l/_ROueuJUDcsgZ
https://dl.doubtnut.com/l/_oI9yTKLx2yIQ


Length of the block is 150 cm. Coe�cient of

friction between the block and the body is 0.1.

If a force of  dyn is applied on the block

when does the body fall o� the block? 

View Text Solution

106

20. At what maximum height with respect to

the lowest point of a hollow sphere of radius r

can a particle stay at rest inside it? Given the

https://dl.doubtnut.com/l/_oI9yTKLx2yIQ
https://dl.doubtnut.com/l/_sbzStO7J11qZ


Section Related Questions

coe�cient of friction between the sphere and

the particle is .

View Text Solution

μ

1. What is friction? What is the origin of

friction?

Watch Video Solution

https://dl.doubtnut.com/l/_sbzStO7J11qZ
https://dl.doubtnut.com/l/_VCDFjXHw0lF5


2. Friction is a self adjusting force- explain.

Watch Video Solution

3. What is meant by limiting friction?

Watch Video Solution

4. What is meant by the term coe�cient fo

friction?

Watch Video Solution

https://dl.doubtnut.com/l/_WUDHLtD9JtCe
https://dl.doubtnut.com/l/_HtpzonHfMkAv
https://dl.doubtnut.com/l/_edlDhSil5Ota


5. A block of mass 2kg is placed on the �oor.

The coe�cient of static friction is 0.4. A force F

of 2.5N is applied on the block . Calculate the

force of friction between the block and the

�oor.

Watch Video Solution

6. A force of 98N is just able to move a block of

mass 20kg on a rough horizontal surface.

https://dl.doubtnut.com/l/_edlDhSil5Ota
https://dl.doubtnut.com/l/_7O6jA2riTbAH
https://dl.doubtnut.com/l/_m053jFu0p9iM


Calculate the coe�cient of friction and the

angle of friction.

Watch Video Solution

7. What is meant by angle of friction? How is

this related to the coe�cient of friction?

Watch Video Solution

8. Establish the relationship between angle of

repose and coe�cient of friction

https://dl.doubtnut.com/l/_m053jFu0p9iM
https://dl.doubtnut.com/l/_hdLXYfvoqVP3
https://dl.doubtnut.com/l/_VFxpoOfQaPtG


Higher Order Thinking Skill Hots Questions

Watch Video Solution

9. A body is sliding down an inclined plane

having coe�cient of friction 0.5. If the normal

reaction is twice that of the resultant

downward force along the inclined plane ,

then �nd the angle between the inclined plane

and the horizontal.

Watch Video Solution

https://dl.doubtnut.com/l/_VFxpoOfQaPtG
https://dl.doubtnut.com/l/_Yu4Jz496SlO1


1. Why should one take short footsteps while

walking on ice ( or oily surface ) ?

Watch Video Solution

2. In rainy season sand is sometimes thrown

on railway tracks. Why?

View Text Solution

https://dl.doubtnut.com/l/_ejXMPCKQc1UK
https://dl.doubtnut.com/l/_71nOdx8Rbrkb


3. Show that coe�cient of friction is a

dimensionless quantity.

Watch Video Solution

4. A chair is kept on the �oor. When does

friction act between them? Where does this

force act? Is the magnitude of this force a

constant ?

View Text Solution

https://dl.doubtnut.com/l/_slWuDP9bkyDt
https://dl.doubtnut.com/l/_urdj9A0mkuBy
https://dl.doubtnut.com/l/_zC1YbSSxFiLB


5. Can the value of the coe�cient of friction be

greater than 1?

View Text Solution

6. Explain why it is di�cult to write on a paper

surface that is too smooth or too rough.

Watch Video Solution

https://dl.doubtnut.com/l/_zC1YbSSxFiLB
https://dl.doubtnut.com/l/_ksF5LQDQMkyN


7. A body of mass m is kept over an object of

mass M. The object is at rest on smooth.

Coe�cient of static friction between the two

bodies is  . What is the minimum force that

needs to be applied on the object, so that the

body will be about to slip over it?

Watch Video Solution

μ

8. The e�ectiveness of the brake of a car does

not depend on the area of contact of the

https://dl.doubtnut.com/l/_eujLgm6EcaAF
https://dl.doubtnut.com/l/_zxY7G5F3XOUR


brakeshoe with the rim of the wheel - explain.

View Text Solution

9. While polishing a substance if the polishing

cloth is pressed hard a considerable amount

of heat is developed. Why ?

View Text Solution

10. Will there be any change in the coe�cient

of friction between the surfaces of two

https://dl.doubtnut.com/l/_zxY7G5F3XOUR
https://dl.doubtnut.com/l/_Pmb1gK5Aas7R
https://dl.doubtnut.com/l/_ESNeasyCVyFQ


objects, If they are taken to the moon ?

View Text Solution

11. When the wheels of a car are bogged down

in mud, why cannot the car move forward?

View Text Solution

12. After a rainfall one should not drive very

fast on a wet asphalt road. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_ESNeasyCVyFQ
https://dl.doubtnut.com/l/_Aeu9xi0w5BIH
https://dl.doubtnut.com/l/_KpX9WOGXyZ5a


13. A body of mass m is placed on a platform of

mass M ( ), moving with a velocity v. If

the coe�cient of friction between the

platform and the mass is  then for how long

will the body continue to slide on the platform

and what distance will it cover during that

time?

View Text Solution

m < M

μ

https://dl.doubtnut.com/l/_KpX9WOGXyZ5a
https://dl.doubtnut.com/l/_oshHGO9QB4TY


Exercise Multiple Choice Questions

14. How does the accelerator increase the

speed of a car?

View Text Solution

1. During acceleration of a bicycle the direction

of force of static friction exerted by the

ground on the wheels is

https://dl.doubtnut.com/l/_ZOaD7ScHOoTG
https://dl.doubtnut.com/l/_KHocIUm9ieuQ


A. against the direction of motion of the

front wheel and along the direction of

motion of the rear wheel

B. along the motion of front wheel and

against the motion of rear wheel

C. against the motion of both the wheels

D. along the motion of both the wheels

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_KHocIUm9ieuQ
https://dl.doubtnut.com/l/_lBn9NIJl5kB8


2. A block of mass 0.1 kg is kept pressed

against a wall by applying a force of 5 N

horizontally on the block. Coe�cient of

friction between the block and the wall is 0.5.

Friction acting on the block is.

A. 2.5 N

B. 0.98 N

C. 4.9 N

D. 0.40 N

Answer: B

https://dl.doubtnut.com/l/_lBn9NIJl5kB8


Watch Video Solution

3. A piece of stone of mass 1 kg slides over ice

at 2  and comes to rest in 10 s. In this

case the friction force is

A. 0.2 N

B. 20 N

C. 10 N

D. 1 N

Answer: A

m.s − 1

https://dl.doubtnut.com/l/_lBn9NIJl5kB8
https://dl.doubtnut.com/l/_pHWHgoMciZDr


Watch Video Solution

4. A uniform chain of length  is lying on a

rough table and  th of its length is hanging

from the table's edge. If the chain is about to

slide o� the table the coe�cient of friction

between the chain and the table is

A. 

B. 

C. 

l

1

n

1

n

1

n − 1

1

n + 1

https://dl.doubtnut.com/l/_pHWHgoMciZDr
https://dl.doubtnut.com/l/_wWvFBYmWdR18


D. 

Answer: B

Watch Video Solution

n − 1

n + 1

5. If the coe�cient of friction is  , the

height up to which a particle can rise and stay

inside a hollow sphere of radius r is ( inner

surface of the sphere is rough )

A. 0.5 r

1

√3

https://dl.doubtnut.com/l/_wWvFBYmWdR18
https://dl.doubtnut.com/l/_7BJKMDtbxB1o


B. 0.75 r

C. 0.95 r

D. 0.134 r

Answer: D

View Text Solution

6. A block of mass 5 kg is placed on a rough

horizontal surface, Coe�cient of static and

sliding friction between the body and the

surface are 0.7 and 0.5 respectively. A

https://dl.doubtnut.com/l/_7BJKMDtbxB1o
https://dl.doubtnut.com/l/_0APACZACTk4s


horizontal force is applied on the block so that

the block just starts moving. If the applied

force continues to act even after the block is

set in motion acceleration of the block will be [

g = 10 

A. 1 

B. 2 

C. 3 

D. 4

Answer: B

m.s − 2]

m.s − 2

m.s − 2

m.s − 2

m.s − 2

https://dl.doubtnut.com/l/_0APACZACTk4s


View Text Solution

7. Graphs below show the variation of the

frictional force against the force on a block

applied parallel to the surface of contact of

the block with a rough horizontal plane. Out

of A, B, C,D which one is the correct graph?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_0APACZACTk4s
https://dl.doubtnut.com/l/_oIV91M2AQjOJ


Answer: B

View Text Solution

8. A tram is moving with an acceleration of 49

cm . If 50% of the engine power is used

up to overcome friction and the remaining

50% is spent for increasing velocity, coe�cient

of friction between the wheel and the track

should be

A. 0.3

s. − 2

https://dl.doubtnut.com/l/_oIV91M2AQjOJ
https://dl.doubtnut.com/l/_rmJVsmQVguiK


B. 0.02

C. 0.05

D. 0.1

Answer: C

Watch Video Solution

9. In order to stop a car in shortest distance

on a horizontal road one should

https://dl.doubtnut.com/l/_rmJVsmQVguiK
https://dl.doubtnut.com/l/_OTuh7FGmNZRe


A. apply the brakes very hard so that the

wheels stop rotating

B. apply the brakes hard enough to just

prevent slipping

C. pump the brakes (Press and release)

D. shut the engine o� and not apply brakes

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_OTuh7FGmNZRe


10. A boy of mass M is applying a horizontal

force to slide a box of mass M' on a rough

horizontal surface. The coe�cient of friction

between the shoes of the boy and the �oor is

 and that between the box and the �oor is '.

In which of the following case it is certainly

not possible to slide the box?

A. 

B. 

C. 

μ μ

μ < μ' , M < M'

μ > μ' , M < M'

μ < μ' , M > M'

https://dl.doubtnut.com/l/_IWRlBShkyK2e


Exercise Based On Motion On Inclined Surface

D. 

Answer: A

View Text Solution

μ > μ' , M > M'

1. Angle of an inclined plane with the

horizontal is . First half of the plane is

smooth and the other half is rough. When a

body is released from the top of the plane it

θ

https://dl.doubtnut.com/l/_IWRlBShkyK2e
https://dl.doubtnut.com/l/_YjfNFZzJLo4m


slides down and comes to rest at the bottom.

Coe�cient of friction between the body and

the inclined plane is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

μ = 2 tan θ

μ = tan θ

μ =
2

tan θ

μ =
1

tan θ

https://dl.doubtnut.com/l/_YjfNFZzJLo4m
https://dl.doubtnut.com/l/_34RvjOEaan8l


2. A body slides down an inclined plane of

inclination . While sliding downwards the

coe�cient of friction is directly proportional

to the displacement. The body slides down the

plane with a

A. constant acceleration g sin 

B. constant acceleration (g sin 

)

C. constant retardation (

D. variable acceleration

θ

θ

θ − μg cos θ

μg cos θ − g sin θ)

https://dl.doubtnut.com/l/_34RvjOEaan8l


Answer: D

View Text Solution

3. For an object sliding on a plane the force of

friction is less if the plane is inclined instead

of being horizontal, because,

A. coe�cient of friction decreases

B. normal force decreases

C. e�ective mass decreases

https://dl.doubtnut.com/l/_34RvjOEaan8l
https://dl.doubtnut.com/l/_Vuc7TkoUifYP


D. for an angle of inclination  friction is

inversely proportional to tan 

Answer: B

View Text Solution

θ

θ

4. A body of mass m is pushed up with a

velocity u along a plane of inclination . If

coe�cient of friction between the body and

the inclined plane is  displacement of the

body before coming to rest is

θ

μ

https://dl.doubtnut.com/l/_Vuc7TkoUifYP
https://dl.doubtnut.com/l/_FxsCGjKiiiTB


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

u2μ

2g sin θ

u2μ

2g cos θ

u2

4g sin θ

u2

2g cos θ

5. A mass placed on an inclined plane is just in

equilibrium. If  is the coe�cient of friction ofμ

https://dl.doubtnut.com/l/_FxsCGjKiiiTB
https://dl.doubtnut.com/l/_iwPZCHYBPWQJ


the surface, then maximum inclination of the

plane with the horizontal is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan− 1 μ

tan− 1(μ/2)

sin− 1 μ

cos − 1 μ

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


6. A 13 m ladder is placed against a smooth

vertical wall with its lower end 5 m from the

wall. What should be the minimum coe�cient

of friction between the ladder and the �oor so

that it remains in equilibrium?

A. 0.36

B. 0.72

C. 0.21

D. 0.52

Answer: C

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


View Text Solution

7. A box of mass 8 kg is placed on a rough

inclined plane of inclination . It downward

motion can be prevented by applying an

upward pull F and it can be made to slide

upwards by applying a force 2F. The coe�cient

of friction between the box and the inclined

plane is

A. 

B. 3 tan

θ

tan θ
1

3

θ

https://dl.doubtnut.com/l/_uYsBzcSozIEE
https://dl.doubtnut.com/l/_gUYLJRwyNn1y


Very Short Answer Type Questions Based On

Fundamentals Of Friction

C. 

D. 

Answer: A

Watch Video Solution

tan θ
1

2

2 tan θ

1. Can the value of the coe�cient of friction be

greater than 1?

https://dl.doubtnut.com/l/_gUYLJRwyNn1y
https://dl.doubtnut.com/l/_8nmp5DmFkHCI


Watch Video Solution

2. Does the force of friction depend on the

area of contact ?

Watch Video Solution

3. On what factors does the coe�cient of

static friction depend?

View Text Solution

https://dl.doubtnut.com/l/_8nmp5DmFkHCI
https://dl.doubtnut.com/l/_tgV5K6c4KC90
https://dl.doubtnut.com/l/_CISiK7Bzyy41
https://dl.doubtnut.com/l/_EjT791xiWHDc


4. What is wet friction?

Watch Video Solution

5. Value of the angle of friction _________ on

increasing the smoothness of the plane. [ Fill

in the blanks ]

View Text Solution

6. Rolling friction is ____ than both static

friction and kinetic friction. [ Fill in the blanks ]

https://dl.doubtnut.com/l/_EjT791xiWHDc
https://dl.doubtnut.com/l/_DfY3oguyOHaQ
https://dl.doubtnut.com/l/_RzCH6xwy6hp3


Short Answer Type Question I

Watch Video Solution

1. What is the minimum force required to pull

a mass m over a horizontal surface where

coe�cient of friction between the mass and

the surface is ?

Watch Video Solution

μ

https://dl.doubtnut.com/l/_RzCH6xwy6hp3
https://dl.doubtnut.com/l/_vZ3nkbaQc6FW


2. How lubricants reduce force of friction?

Watch Video Solution

3. It is easier to roll a barrel than to pull it

along the road. Explain.

Watch Video Solution

4. A body is sliding down a plane at an angle

of inclination .  is the coe�cient of friction.θ μ

https://dl.doubtnut.com/l/_TavuNp94gRrl
https://dl.doubtnut.com/l/_5mYdnsRjlTh8
https://dl.doubtnut.com/l/_Qaj6RkbduFLQ


Problem Set I Based On Fundamentals Of

Friction

What is the acceleration of the body?

Watch Video Solution

5. A body of mass m and momentum p is in

motion over a rough surface. It stops after

covering a distance x. What is the coe�cient

of friction between the body and the plane ?

Watch Video Solution

https://dl.doubtnut.com/l/_Qaj6RkbduFLQ
https://dl.doubtnut.com/l/_Ucw7HoTy3jwi


1. What is the minimum force that needs to be

applied on a body of mass 100 g, kept on a

horizontal surface, to set the body in motion?

Given, coe�cient of friction between the

surface and the body is 0.4 and the force acts

parallel to the surface.

Watch Video Solution

2. A piece of stone came to rest after covering

a distance of 20 m over an surface. If the initial

https://dl.doubtnut.com/l/_I9Yu4pFXSUjG
https://dl.doubtnut.com/l/_jQS5oe9Ob1Sr


velocity of the stone was 1 , what was

the coe�cient of friction between the stone

and ice?

Watch Video Solution

m.s − 1

3. A substance of mass 100 kg is to be pulled

over a �oor, Coe�cient of static and sliding

friction are 0.5 and 0.45 respectively. Find the

force required to (i) set the substance in

motion (ii) maintain the motion.

Watch Video Solution

https://dl.doubtnut.com/l/_jQS5oe9Ob1Sr
https://dl.doubtnut.com/l/_vd6HolI6viO2


4. A pot of mass 1 kg is raised vertically at a

constant velocity by holding it �rmly with both

hands. Coe�cient of friction between the

hands and the pot is 0.2, what is the force

applied by each hand?

Watch Video Solution

5. While lifting a 10 kg block vertically with a

constant velocity, it is kept pressed against a

wall by a horizontal force of 49 N. Coe�cient

https://dl.doubtnut.com/l/_vd6HolI6viO2
https://dl.doubtnut.com/l/_x9MdHjHNErMb
https://dl.doubtnut.com/l/_JGipUmKUd47F


of friction between the block and the wall is

0.2. Find the upward force.

Watch Video Solution

6. A man manages to balance a block of mass 2

kg by pushing it in horizontal against an erect

wall. If  between the wall and the

block , and  between the block and

the hand, �nd the force needed to be applied

by the man.

Watch Video Solution

μ = 0.25

μ = 0.15

https://dl.doubtnut.com/l/_JGipUmKUd47F
https://dl.doubtnut.com/l/_lIW7NBcKbcaZ


7. The length of a chain is 1 m. The chain is

lying on a horizontal table. The coe�cient of

friction between the chain and the table is

0.25. What is the maximum length of the chain

that can hang out without slipping ?

Watch Video Solution

8. A 4 kg block A is placed on 8 kg block B

which rests on a smooth table. Block A just

slips on B when a force of 12 N is applied on A.

https://dl.doubtnut.com/l/_lIW7NBcKbcaZ
https://dl.doubtnut.com/l/_yluDhOHW2h6K
https://dl.doubtnut.com/l/_mVzoQ3uSB88a


What is the maximum horizontal force F on B

required to make both A and B move

together?

Watch Video Solution

9. A motor car running at the rate of 

can be stopped by its brakes in 10 m. Prove

that total resistance to the motion when

brakes are on is one fourth of the weight of

the car.

Watch Video Solution

7m.s − 1

https://dl.doubtnut.com/l/_mVzoQ3uSB88a
https://dl.doubtnut.com/l/_Zj90uoalw3rN


10. A car is travelling at the rate of 70 km/hr.

Suddenly the brakes are applied causing all

the tyres to skid. How far will the car travel

before coming to rest ? Given  = 0.2.

Watch Video Solution

μ

11. A body of mass 60 g is kept on an inclined

plane of inclination  . If the downward

resultant force is 0.1764 N, estimate the value

of the coe�cient of friction.

30∘

https://dl.doubtnut.com/l/_Zj90uoalw3rN
https://dl.doubtnut.com/l/_srgHrr0NSlEu
https://dl.doubtnut.com/l/_lwCvEYmGHy7W


View Text Solution

12. The coe�cient of friction between a plane

inclined at  and a body of mass 100 g kept

on that plane is ,. What force should be

applied along the plane so that the body can

move upwards ?

Watch Video Solution

60∘

1

√3

https://dl.doubtnut.com/l/_lwCvEYmGHy7W
https://dl.doubtnut.com/l/_5ZYfFSJGGLae


Problem Set Ii Based On Fundamentals Of

Friction

13. There is an inclined plane with length 13 m,

heght 5 m and . With what initial

velocity a body is to be slided up the plane so

that it just comes to rest at the top of the

inclined plane ?

Watch Video Solution

μ =
1

3

https://dl.doubtnut.com/l/_jqGfRHO5W29S


1. A tuck moving at 36 km.  has to be

brought to rest by applying brakes in such a

way that there is no relative displacement of

the goods in the truck with respect to the

truck �oor. Coe�cient of friction between the

goods and the truck �oor is 0.2. Find the

minimum distance the truck must move before

it comes to rest .

View Text Solution

h − 1

https://dl.doubtnut.com/l/_IiJnHXzNkFl9


2. A 10 g bullet with a horizontal velocity of

300  , hits a wooden block of mass 290

g. After collision, the block and the bullet

move together and come to rest after

travelling 15 m horizontally. What is the

coe�cient of friction between the block and

the horizontal plane on which it is kept?

Watch Video Solution

m.s − 1

https://dl.doubtnut.com/l/_CC0q9iMaBZEc


3. A force of 0.1176 N acts horizontally for 5 s

on a 50 g block kept on a �oor. What is the

velocity attained by the block? Coe�cient of

sliding friction between the block and the

�oor is 0.2.

Watch Video Solution

4. Standing on an icy surface a man of mass 60

kg throws a stone of mass 3 kg horizontally at

a velocity of 8 . How far does he slidem.s − 1

https://dl.doubtnut.com/l/_kmcosz5FRcAh
https://dl.doubtnut.com/l/_vIGAjKRN1PPA


back if the coe�cient of sliding friction

between the man and the icy surface is 0.02?

Watch Video Solution

5. Calculate the power of an engine which can

maintain a speed of 50  for a train of

mass  kg on a rough level track. The

coe�cient of friction is 0.05. Given g = 10

Watch Video Solution

m.s − 1

3 × 106

m.s − 2

https://dl.doubtnut.com/l/_vIGAjKRN1PPA
https://dl.doubtnut.com/l/_dIYzKNUEj3vK


Problem Set Ii Based On Motion On Inclined

Surface

1. A body kept on an inclined plane has an

angle of repose . If the inclination is

increased to , with what acceleration will

the body slide down the plane?

Watch Video Solution

30∘

60∘

2. Inclination of a plane  and the

coe�cient of sliding friction between a body

30∘

https://dl.doubtnut.com/l/_hKDamho4Ue0B
https://dl.doubtnut.com/l/_WwQbYiAZnUk7


and this plane is . If the body starts to move

up along the plane at 91 cm. , how far will it

rise before it stops?

Watch Video Solution

1

3

s − 1

3. A body is pushed up an inclined plane with

an initial velocity of 14.6 cm. . It takes 2 s to

reach its maximum height. How much time will

it take to slide down ? What distance did the

body cover? Find the coe�cient of sliding

friction between the body and the inclined

s − 1

https://dl.doubtnut.com/l/_WwQbYiAZnUk7
https://dl.doubtnut.com/l/_rTpeCmx7RCGs


plane. Given the angle of inclination of the

plane is .

View Text Solution

30∘

4. An object is pushed up along a plane of

inclination . It comes down to the initial

point after some time with half the initial

upward velocity. Find the coe�cient of sliding

friction between the body and the plane.

View Text Solution

30∘

https://dl.doubtnut.com/l/_rTpeCmx7RCGs
https://dl.doubtnut.com/l/_t8PoeV8eYFf4
https://dl.doubtnut.com/l/_We4vkn7S69J6


5. When a body of mass 120 g, resting on a

horizontal plane is pulled by a rope inclined at

an angle  with the horizontal it acquires a

velocity of 9.8  in 10 s. If the tension in

the string is 0.588 N, what is the coe�cient of

sliding friction ? g = 9.8 

View Text Solution

30∘

m.s − 1

m.s − 2

6. A body of mass 10 kg about to slide down a

plane inclined at an angle  with the

horizontal. What force along the plane if

20∘

https://dl.doubtnut.com/l/_We4vkn7S69J6
https://dl.doubtnut.com/l/_gOMQBfMIAqhN


applied upwards will just make the body slide

upwards? [ sin  = 0.3420 ]

View Text Solution

20∘

7. Two blocks of mass  = 3 kg and 

 kg are connected by a light

inextensible string which passes over a

smooth peg. The peg is �xed on the top of the

wedge. The planes of the wedge supporting

 and  are inclined at  and 

m1

m2 =
1

√3

m1 m2 30∘ 60∘

https://dl.doubtnut.com/l/_gOMQBfMIAqhN
https://dl.doubtnut.com/l/_d6yd37unh13L


respectively with the horizontal. Calculate the

acceleration of the masses .

Watch Video Solution

8. A piece of ice slides down a  incline in

twice the time it takes to slide down a

frictionless  incline. What is the coe�cient

of friction between ice and the incline?

View Text Solution

45∘

45∘

https://dl.doubtnut.com/l/_d6yd37unh13L
https://dl.doubtnut.com/l/_VzJKsq6NePLU


Hots Numerical Problems Based On

Fundamentals Of Friction

1. A block of mass M is kept on a frictionless

horizontal table. A body of mass m is kept on

the block. If a force F, Parallel to the table top

is applied on the block, the body on the block

tends to slide backwards. What is the

coe�cient of static friction between the block

and the body?

Watch Video Solution

https://dl.doubtnut.com/l/_3dfaJXD2M4Hb


Hots Numerical Problems Based On Motion On

Inclined Surface

1. Time taken by a body to slide down a rough

surface inclined at an angle  , is n time that

required by the body to slide down the same

distance on a smooth surface inclined at 

also. Find the coe�cient of sliding friction

between the body and the plane.

Watch Video Solution

θ

θ

https://dl.doubtnut.com/l/_FAxTNkbyx3NH


2. Two blocks kept on a surface of inclination

 are connected by a weightless string. Each

block is of mass 1 kg. Coe�cients of friction of

the lower and the upper block with the plane

are  and  respectively. If the two blocks are

released simultaneously, what will be the

common acceleration along the inclined

plane? What will be the tension in the string?

View Text Solution

30∘

1

4

1

2

https://dl.doubtnut.com/l/_TN3QiZiR268a


3. The minimum force needed to move a block

upward along a rough inclined plane is 3 times

the minimum force needed to stop its

downward motion. If the coe�cient of friction

is  �nd the slope of the inclined plane.

Watch Video Solution

1

4

4. A block of mass 2 kg is placed on a plane

inclined at an angle  with the horizontal.

Coe�cient of friction between the block and

30∘

https://dl.doubtnut.com/l/_S6EA0xI0Jdgz
https://dl.doubtnut.com/l/_sAXrZ2yHjA3i


the incline is . (i) Show that the block will

not slide down the plane due to its weight

alone. (ii) What force is needed to make the

block slide down the incline without any

acceleration? (iii) What force will be required

to pull the block up along the incline without

any acceleration?

View Text Solution

√3

2

5. To slide a block up a rough plane of

inclination  with the horizontal the30∘

https://dl.doubtnut.com/l/_sAXrZ2yHjA3i
https://dl.doubtnut.com/l/_MRqivNzUwV7f


minimum force required is �ve times that

required to slide the block down the plane.

Both forces act parallel to the plane. What is

the coe�cient of friction between the block

and the plane?

View Text Solution

6. Blocks A and B are kept on a plane inclined

at an angle  with the horizontal Fig. Masses

of blocks are  and  and coe�cients of

friction with the plane are  and 

θ

m1 m2

μ1

https://dl.doubtnut.com/l/_MRqivNzUwV7f
https://dl.doubtnut.com/l/_gD5hb4Bm4FHt


, respectively. (i) Find the force

between the blocks when they slide down and

(ii) the minimum value of the angle  for which

the two blocks are about to slide down. 

View Text Solution

μ2(μ1 > μ2)

θ

7. Time taken by a body to slide down a

smooth plane of inclination  is two-third

the time taken to slide down a similar but

rough plane. What is the coe�cient of sliding

45∘

https://dl.doubtnut.com/l/_gD5hb4Bm4FHt
https://dl.doubtnut.com/l/_dZLEXUqjnleN


friction between the body and the inclined

plane?

Watch Video Solution

8. Using a weightless inextensible string and a

frictionless pulley the blocks A and B of

masses m and 2 m are kept along the two

arms of a triangular wedge. Coe�cient of

friction between the wedge surfaces and the

masses A and B are  and  respectively.The

system of A and B is released from rest. Find (i)

2

3

1

3

https://dl.doubtnut.com/l/_dZLEXUqjnleN
https://dl.doubtnut.com/l/_PhT0GMOFHkvW


acceleration of block A, (ii) tension in the

string and (iii) magnitude and direction of the

force of friction acting on block A. 

View Text Solution

9. The angle of inclination of a plane is 

with the horizontal. A uniform circular disc of

mass m and radius R is rolling up the plane. If

coe�cients of both static and sliding friction

are  and only frictional and gravitational

30∘

μ

https://dl.doubtnut.com/l/_PhT0GMOFHkvW
https://dl.doubtnut.com/l/_dFadZZucSDDM


forces are e�ective what is the force of friction

acting on the disc and what is its direction

along the inclined plane?

View Text Solution

10. A block of mass 25 kg is kept on a

horizontal plane. The block is pulled in a

direction  to the horizontal, and when the

force is 100 N, the block start its motion. Find

the coe�cient on friction between the block

and the plane.

30∘

https://dl.doubtnut.com/l/_dFadZZucSDDM
https://dl.doubtnut.com/l/_fPjCSuphIy5m


Watch Video Solution

11. On application of brakes, the velocity of a

train decreases from 72 km .  to 36 km.

in 10 s, due to a constant retardation.

Equilibrium of a box kept on a bunk of the

train is about ot be disturbed. What is the

coe�cient of friction between the box and the

bunk?

Watch Video Solution

h − 1 h − 1

https://dl.doubtnut.com/l/_fPjCSuphIy5m
https://dl.doubtnut.com/l/_J20cSs4QWUjS


12. In a hollow sphere the maximum height

with respect to the lowest point at which a

particle remains in equilibrium, is one-tenth of

the radius of the sphere. What is the

coe�cient of friction between the sphere and

the particle?

View Text Solution

13. A bock of mass M is on a horizontal table

and is connected to an inextensible string. The

https://dl.doubtnut.com/l/_wasueHGNb1bX
https://dl.doubtnut.com/l/_9YKDEus5PS6t


string passes over a frictionless pulley �tted at

one edge of the table. At the other end,

another block of mass m hangs vertically.

Coe�cient fo friction between the table and

the block of mass is . Find the acceleration of

the system.

Watch Video Solution

μ

14. An aircraft after covering a distance of 100

m on the ground, acquires a velocity of 80

 Mass of the aircraft is  kg and itskm.h − 1. 104

https://dl.doubtnut.com/l/_9YKDEus5PS6t
https://dl.doubtnut.com/l/_TJUFH8gtxDpL


coe�cient of friction with the ground is 0.2.

What is the maximum force required by the

engine of the plane for take o�?

Watch Video Solution

15. Rear �apdoor of a lorry is open and a box

of mass 40 kg is on the �oor of the lorry, 5 m

away from the open �ap. Coe�cient of friction

between the box and the lorry �oor is 0.15. The

lorry starts from rest with an acceleration of 2

https://dl.doubtnut.com/l/_TJUFH8gtxDpL
https://dl.doubtnut.com/l/_GmDoQB6yg3b0


Entrance Corner Assertion Reason Type

. How far will it go before the box slides

o� its �oor?

View Text Solution

m.s − 2

1. These questions have statement I and

statement II. Of the four choices given below,

choose the one that best describes the two

statements. 

Statement I : If a body tries to slip over a

https://dl.doubtnut.com/l/_GmDoQB6yg3b0
https://dl.doubtnut.com/l/_ZovvqTeDYEeO


surface then friction acting on the body is

necessarily equal to the limiting friction. 

Statement II :Static friction can be less than

the limiting friction.

A. Statement I is true, statement II is true,

statement II is a correct explanation for

statement I.

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

statement II is not a correct explanation

for statement I.

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

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


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

Answer: D

View Text Solution

2. Statement II : Frictional heat generated by

the moving ski is the chief factor which

promotes sliding in skiing and waxing the ski

makes skiing more easy. 

Statement II : Due to friction energy dissipates

https://dl.doubtnut.com/l/_ZovvqTeDYEeO
https://dl.doubtnut.com/l/_0tbWq5NpML9S


in the form of heat. As a result it melts the

snow below it. Wax is water repellent.

A. Statement I is true, statement II is true,

statement II is a correct explanation for

statement I.

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

statement II is not a correct explanation

for statement I.

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

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

https://dl.doubtnut.com/l/_0tbWq5NpML9S


Answer: A

View Text Solution

3. Statement I : Coe�cient of friction can be

greater than unity. 

Statement II : Frictional force depends on

normal reaction and ratio of force of friction

and normal reaction cannot exceed unity.

A. Statement I is true, statement II is true,

statement II is a correct explanation for

https://dl.doubtnut.com/l/_0tbWq5NpML9S
https://dl.doubtnut.com/l/_zxAniGUsUzHl


statement I.

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

statement II is not a correct explanation

for statement I.

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

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

Answer: C

View Text Solution

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


4. Statement I : Static frictional force is always

greater than kinetic frictional force. 

Statement II : Coe�cient of static friction

 coe�cient of kinetic friction .

A. Statement I is true, statement II is true,

statement II is a correct explanation for

statement I.

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

statement II is not a correct explanation

for statement I.

μs > μk

https://dl.doubtnut.com/l/_qsdtZkBW6Rdr


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

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

Answer: D

View Text Solution

5. Statement I : The driver of a moving car sees

a wall in front of him. To avoid collision he

should apply brakes rather than take a turn

away from the wall. 

Statement II : Force of friction is needed to

https://dl.doubtnut.com/l/_qsdtZkBW6Rdr
https://dl.doubtnut.com/l/_C5Pvnynb8rfu


stop the car or take a turn on a horizontal

road.

A. Statement I is true, statement II is true,

statement II is a correct explanation for

statement I.

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

statement II is not a correct explanation

for statement I.

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

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

https://dl.doubtnut.com/l/_C5Pvnynb8rfu


Answer: B

View Text Solution

6. Statement I : Friction opposes motion of a

body. 

Statement II : Static friction is self adjusting

while kinetic friction is constant.

A. Statement I is true, statement II is true,

statement II is a correct explanation for

statement I.

https://dl.doubtnut.com/l/_C5Pvnynb8rfu
https://dl.doubtnut.com/l/_KfE9pw9ZZDJ1


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

statement II is not a correct explanation

for statement I.

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

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

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_KfE9pw9ZZDJ1


7. Statement I : A particle is thrown vertically

upwards. If air resistance is taken into

consideration then retardation in upward

journey is more than the acceleration in

downward journey. 

Statement II : Some mechanical energy is lost

in the form of heat due to air friction.

A. Statement I is true, statement II is true,

statement II is a correct explanation for

statement I.

https://dl.doubtnut.com/l/_rdK6dJyccf53


Entrance Corner Multiple Correct Answers Type

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

statement II is not a correct explanation

for statement I.

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

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

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_rdK6dJyccf53
https://dl.doubtnut.com/l/_kZpeGcowucdj


1. If the force of friction is equal to the force

applied, then friction may be

A. static

B. kinetic

C. limiting

D. no conclusions can be drawn

Answer: A::C

Watch Video Solution

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


2. If the object is at rest, then friction may be

A. static

B. kinetic

C. limiting

D. no conclusions can be drawn

Answer: A::C

Watch Video Solution

https://dl.doubtnut.com/l/_0ZSdFfGIpzzK


3. Mark the correct statements about the

friction between two bodies.

A. Static friction is always greater than the

kinetic friction

B. Coe�cient of static friction is always

greater than the coe�cient of kinetic

friction

C. Limiting static friction is always greater

than the kinetic friction.

https://dl.doubtnut.com/l/_ClNWjpn1NRgv


Entrance Corner Comprehension Type

D. Limiting friction is never less than static

friction

Answer: B::C::D

View Text Solution

1. A lift with a mass 1200 kg is raised from rest

by a cable with a tension 1350kgf. After some

time the tension drops to 1000kgf and the lift

https://dl.doubtnut.com/l/_ClNWjpn1NRgv
https://dl.doubtnut.com/l/_7ySnW2d8KJ8K


comes to rest a height of 25 m above its initial

point . ( 1 kgf=9.8 N). 

What is the height at which the tension

changes ?

A. 10.8 m

B. 12.5 m

C. 14.3 m

D. 16 m

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_7ySnW2d8KJ8K


2. A lift with a mass 1200 kg is raised from rest

by a cable with a tension 1350 g N. After some

time the tension drops to 1000 g N and the lift

comes to rest a height of 25 m above its initial

point . ( 1 g N=9.8 N). 

What is the greatest speed of the lift ?

A. 

B. 

C. 

D. none of these

9.8m.s − 1

7.5m.s − 1

5.92m.s − 1

https://dl.doubtnut.com/l/_7ySnW2d8KJ8K
https://dl.doubtnut.com/l/_wLIWvcR4AcHc


Entrance Corner Integer Answer Type

Answer: C

View Text Solution

1. A horizontal force of 10 N is necessary to

just hold a block stationary against a wall. The

coe�cient of friction between the block and

the wall is 0.2. What is the weight of the block

(in N)?

Watch Video Solution

https://dl.doubtnut.com/l/_wLIWvcR4AcHc
https://dl.doubtnut.com/l/_6oYgVoSNlYo6


Examination Archive With Solutions Wbchse

1. A block of mass M rests on an inclined plane.

If the coe�cient of friction between the block

and the plane is , then the block will slide

down the plane under its own weight when

the angle of inclination is

A. 

B. 

μ

θ > tan− 1(μ)

θ > tan− 1( )
1

μ

https://dl.doubtnut.com/l/_6oYgVoSNlYo6
https://dl.doubtnut.com/l/_FlicontBKMeI


C. 

D. 

Answer: A

Watch Video Solution

θ < tan− 1(μ)

θ < tan− 1( )
1

μ

2. A block of mass 5 kg rests on a table. 8 N

horizontal force is applied to push the block.

Find out the force of friction between the

block and the table. Given =0.2,μs = 0.3andμk

https://dl.doubtnut.com/l/_FlicontBKMeI
https://dl.doubtnut.com/l/_FVBDEC73LDC7


between the block and the table and g = 10

Watch Video Solution

m.s − 2

3. A block is placed on a horizontal surface.

The block is pushed by applying a force F

which acts at an angle of  with the vertical .

How much force will be required to move the

block if friction coe�cient  ? Discuss the fact

it .

View Text Solution

θ

μ

tan θ < μ

https://dl.doubtnut.com/l/_FVBDEC73LDC7
https://dl.doubtnut.com/l/_1Oufs9auUdea


4. Establish the relation angle of friction and

angle of repose.

View Text Solution

5. Explain with reason, whether the coe�cient

of friction between two surfaces can be zero.

Watch Video Solution

https://dl.doubtnut.com/l/_1Oufs9auUdea
https://dl.doubtnut.com/l/_02WYYGT7pzbS
https://dl.doubtnut.com/l/_NXOrvAXfgSqN


6. A coin slides down an inclined plane of

inclination  at a constant speed. Prove that if

the coin is pushed up with a velocity u on that

plane it can rise up to  .

Watch Video Solution

ϕ

u2

4gsinϕ

7. An object of mass  rests on an inclined

plane. The coe�cient of friction between the

object and the plane is . For what value of

the angle of inclination , will the object move

m

μ

θ

https://dl.doubtnut.com/l/_WLiDrkBDLrC8
https://dl.doubtnut.com/l/_gLllGX4Jbbye


downward with uniform speed under its own

weight ?

View Text Solution

8. A system consists of three masses 

and  connected by a string passing over a

pulley P. The mass  hangs freely and 

and  are on a rough horizontal table (the

coe�cient of friction = ). The pulley is

frictionless and of negligible mass. The

downward acceleration of mass  is (Assume

m1, m2

m3

m1 m2

m3

μ

m1

https://dl.doubtnut.com/l/_gLllGX4Jbbye
https://dl.doubtnut.com/l/_Hi4y594UIAB8


=m) 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

m1 = m2 = m3

g(1 − gμ)

9

1gμ

3

g(1 − 2μ)

3

g(1 − 2μ)

2

https://dl.doubtnut.com/l/_Hi4y594UIAB8


9. A block A of mass  rests on a horizontal

table. A light string connected to it passes

over a frictionless pulley at the edge of table

and from its other end another block B of

mass  is suspended. The coe�cient of

kinetic friction between the block and the

table is . When the block A is sliding on the

table the tension in the string is

A. 

B. 

C. 

m1

m2

μk

(m2 + μkm1)g

(m1 + m2)

(m2 − μkm1)g

(m1 + m2)

m1m2(1 + μk)g

(m1 + m2)

https://dl.doubtnut.com/l/_XVKuS3nBkOBW


D. 

Answer: C

View Text Solution

m1m2(1 − μk)g

(m1 + m2)

10. Which one of the following statements is

incorrect?

A. Frictional force opposes the relative

motion

https://dl.doubtnut.com/l/_XVKuS3nBkOBW
https://dl.doubtnut.com/l/_HRhp0DdVJp7E


B. Limiting value of static friction is directly

proportional to normal reaction

C. Rolling friction is smaller than sliding

friction Coe�cient of sliding friction has

dimensions of length

D. Coe�cient of friction is a dimensionless

quantity.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_HRhp0DdVJp7E


Examination Archive With Solutions Wbjee

1. To determine the coe�cient of friction

between a rough surface and a block, the

surface is kept inclined at  and the block is

released from rest. The block takes a time t in

moving a distance d. The rough surface is then

replaced by a smooth surface and the same

experiment is repeated. The block now takes a

time t/2 in moving down the same distance d.

The coe�cient of friction is

A. 

45∘

3

4

https://dl.doubtnut.com/l/_HbQMFN46PoJp


B. 

C. 

D. 

Answer: A

View Text Solution

5

4

1

2

1

√2

2. Block B lying on a table weighs W. The

coe�cient of static friction between the block

and the table is . Assume that the cord

between B and the knot is horizontal. The

μ

https://dl.doubtnut.com/l/_HbQMFN46PoJp
https://dl.doubtnut.com/l/_VEI2MN3E1DyZ


maximum weight of the block A for which the

system will be stationary is 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

W tan θ

μ

μW tan θ

μW√1 + tan2 θ

μW sin θ

https://dl.doubtnut.com/l/_VEI2MN3E1DyZ
https://dl.doubtnut.com/l/_WKnYs3ZewWd2


3. A block of mass  is placed on a horizontal

table and another block of mass  is placed

on top of it. An increasing horizontal force F =

at is exerted on the upper block but the lower

block never moves as a result. If the co-

e�cient of friction between the blocks is 

and that between the lower block and the

table is , then what is the maximum possible

value of ?

A. 

B. 

m2

m1

μ1

μ2

μ1 /μ2

m2

m1

1 +
m2

m1

https://dl.doubtnut.com/l/_WKnYs3ZewWd2


Examination Archive With Solutions Jee Main

C. 

D. 

Answer: B

View Text Solution

m1

m2

1 +
m1

m2

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

weight 20 N and 100 N, respectively. These are

being pressed against a wall by a force F as

https://dl.doubtnut.com/l/_WKnYs3ZewWd2
https://dl.doubtnut.com/l/_yAQLi1HC7HrA


shown. If the coe�cient of friction between

the blocks is 0.1 and between block B and the

wall is 0.15, the frictional force applied by the

wall on block B is 

A. 100 N

B. 80 N

C. 120 N

D. 150 N

Answer: C

https://dl.doubtnut.com/l/_yAQLi1HC7HrA


View Text Solution

2. Two masses  = 5kg and  = 10 kg,

connected by an inextensible string over a

frictionless pulley, are moving as shown in the

�gure. The coe�cient of friction of horizontal

surface is 0.15. The minimum weight m that

should be put on top of  to stop the

motion is 

A. 43.3 kg

m1 m2

m2

https://dl.doubtnut.com/l/_yAQLi1HC7HrA
https://dl.doubtnut.com/l/_O6kI2LmoWXJY


Cbse Scanner

B. 10.3 kg

C. 18.3 kg

D. 27.3 kg

Answer: D

View Text Solution

1. De�ne angle of friction. The inclination  of a

rough plane is increased gradually. The ply on

θ

https://dl.doubtnut.com/l/_O6kI2LmoWXJY
https://dl.doubtnut.com/l/_HqjnY021Kaae


the plane just comes into motion when

inclination  becomes . Find coe�cient of

friction. If the inclination is further increased

to  then �nd acceleration of the body

along the plane. (g = 10 m. )

View Text Solution

θ 30∘

45∘

s − 2

2. Given the magnitude and direction of the

net force acting on a car moving with a

constant velocity of 30 km.  on a rough

road.

h − 1

https://dl.doubtnut.com/l/_HqjnY021Kaae
https://dl.doubtnut.com/l/_Lo2I9LDd5f55


Watch Video Solution

3. Two bodies A,B of masses 5 kg and 10 kg in

contact with each other rest on a table

against a rigid wall. The coe�cient of friction

between the bodies and the table is 0.15. A

force of 200 N is applied horizontally to A. (i)

What is the reaction of the partition? (ii) The

actionreaction forces between A,B? (iii) What

happens when the wall is removed ? Does the

answer to (ii) change when bodies are in

https://dl.doubtnut.com/l/_Lo2I9LDd5f55
https://dl.doubtnut.com/l/_m3PeYQG3iPXX


motion ? [ Ignore the di�erence between 

and ]

View Text Solution

μs

μk

4. De�ne: (i) stopping distance of a vehicle (ii)

reaction time during a free fall.

View Text Solution

5. Explain limiting friction and kinetic friction.

State laws of limiting friction. Give two

https://dl.doubtnut.com/l/_m3PeYQG3iPXX
https://dl.doubtnut.com/l/_eiWZ76fD1Ey7
https://dl.doubtnut.com/l/_fbqMrMfEHdUM


methods of reducing friction. Show that

kinetic friction is less than static friction.

View Text Solution

6. What is the acceleration of the block and

trolley system shown in Fig given below if the

coe�cient of friction between the trolley and

the surface is 0.04 ? What is the tension in the

string ? ( Take g = 10 m. ). Neglect the mass

of the string. 

s − 2

https://dl.doubtnut.com/l/_fbqMrMfEHdUM
https://dl.doubtnut.com/l/_zpSq1oh7NHuv


View Text Solution

7. A block of mass 3 kg slides down an incline

of angle  with acceleration . Complete

the free body diagram and �nd the coe�cient

of kinetic friction. 

View Text Solution

30∘ g

4

https://dl.doubtnut.com/l/_zpSq1oh7NHuv
https://dl.doubtnut.com/l/_t5oAHk6clSd0

