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example
Which one of the following statements is incorrect ?

a. Rolling friction is smaller than sliding friction.
b. Limiting value of static friction is directly proportional to normal

reaction.
c. Frictional force opposes the relative motion.
d. Coefficient of sliding friction has dimensions of length. NEET-2018
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SOLUTION

Coefficient of sliding friction has no dimension. 
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Which one of the following statements is incorrect ?

a. Rolling friction is smaller than sliding friction.
b. Limiting value of static friction is directly proportional to normal 

reaction. 
c. Frictional force opposes the relative motion.
d. Coefficient of sliding friction has dimensions of length.

answer
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A plank with a box on it at one end is gradually raised about the other end.
As the angle of inclination with the horizontal reaches 300, the box starts to
slip and slides 4 𝑚 down the plank in 4 𝑠. The coefficients of static and
kinetic friction between the box and the plank will be, respectively

a. 

b. 

c. 

d.

0.4 and 0.3

0.5 and 0.6

0.6 and 0.5

0.6 and 0.6

𝜽 = 𝟑𝟎°
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Given: 𝑡 = 4 𝑠, 𝜃 = 30o, 𝑙 = 4 𝑚

Coefficient of static friction, 𝜇𝑠 = tan300

Coefficient of kinetic friction, 𝑚𝑎 = 𝑚𝑔sin300 − 𝑓

SOLUTION
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Given: 𝑡 = 4 𝑠, 𝜃 = 30o, 𝑙 = 4 𝑚

Coefficient of static friction is,
𝜇𝑠 = tan300 = 0.577 ≈ 0.6

For coefficient of kinetic friction, 
𝑚𝑎 = 𝑚𝑔sin300 − 𝑓

= 𝑚𝑔sin300 − 𝜇𝑘𝑚𝑔cos30
0. . . . 1

and also using, 𝑆 = 𝑢𝑡 +
1

2
𝑎𝑡2

⇒ 4 = 0 +
1

2
𝑎 4 2 or 𝑎 = 0.5 𝑚/𝑠2

Now from (1) 

, 0.5 = 10 ×
1

2
− 𝜇𝑘 10

3

2

or 𝜇𝑘 =
4.5

5 3
= 0.5

SOLUTION
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A plank with a box on it at one end is gradually raised about the other end.
As the angle of inclination with the horizontal reaches 300, the box starts to
slip and slides 4 𝑚 down the plank in 4 𝑠. The coefficients of static and
kinetic friction between the box and the plank will be, respectively

a. 

b. 

c. 

d.

0.4 and 0.3

0.5 and 0.6

0.6 and 0.5

0.6 and 0.6

𝜽 = 𝟑𝟎°

answer
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A system consists of three identical masses 𝑚1, 𝑚2 and 𝑚3 connected by
a string passing over a pulley 𝑃 . The mass 𝑚1 hangs freely
and 𝑚2 and 𝑚3 are on a rough horizontal table (the coefficient of
friction=μ). The pulley is frictionless and of negligible mass. The downward
acceleration of mass 𝑚1 is

a. 𝑔 1 − 2𝜇

𝑔

𝑔 1 − 2𝜇

3

2𝑔𝜇

3

𝑔 1 − 2𝜇

2

b. 

c. d. 

𝑚2

𝑚1

𝑚3
𝑃
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𝑚2

𝑚1

𝑚3
𝑃

SOLUTION
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Tension in the string attached to mass 𝑚1 is 𝑇1 Tension in the string attached to mass 
𝑚3 is 𝑇2

Apply newtons Second law, for each mass 
𝑚1𝑔 − 𝑇1 = 𝑚1𝑎. . . 1

𝑇1 − 𝑓2 − 𝑇2 = 𝑚2𝑎. . . 2

𝑇3 − 𝑓3 = 𝑚3𝑎. . . 3

Adding above equations, 

𝑚1𝑔 − 𝑓2 − 𝑓3 = 𝑚1 +𝑚2 +𝑚3 𝑎

As 𝑚1 = 𝑚2 = 𝑚3 = 𝑚 and 𝑓2 = 𝑓3 = 𝜇𝑚𝑔

𝑚𝑔 − 2𝜇𝑚𝑔 = 3𝑚𝑎

𝑎 =
𝑔 1−2𝜇

3

SOLUTION
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A system consists of three identical masses 𝑚1, 𝑚2 and 𝑚3 connected by
a string passing over a pulley 𝑃 . The mass 𝑚1 hangs freely
and 𝑚2 and 𝑚3 are on a rough horizontal table (the coefficient of
friction=μ). The pulley is frictionless and of negligible mass. The downward
acceleration of mass 𝑚1 is

a. 𝑔 1 − 2𝜇

𝑔

𝑔 1 − 2𝜇

3

2𝑔𝜇

3

𝑔 1 − 2𝜇

2

𝑚2

𝑚1

𝑚3b. 

c. d. 

answer
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The upper half of an inclined plane of inclination 𝜃 is perfectly smooth, while
the lower half is rough. A block, starting from rest at the top of the plane,
again comes to rest at the bottom. The coefficient of friction between the
block and lower half of the plane is -

𝜇 = tan 𝜃

𝜇 = 2tan𝜃

𝜇 =
2

tan𝜃

𝜇 =
1

tan𝜃

a. 

b. 

c. 

d. 

𝑳

𝟐

𝑳

𝟐
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𝑳

𝟐

𝑳

𝟐

SOLUTION
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𝑳

𝟐

𝑳

𝟐

From work energy theorem 𝑊 = 𝛥𝐾𝐸

As the block starts from rest and finally comes to rest, 

so 𝛥𝐾𝐸 = 0, so that we can write, 
Work done by friction +work done gravity = 0

𝑚𝑔 sin𝜃 2𝑠 − 𝜇 𝑚𝑔cos𝜃 𝑠 = 0

2𝑚𝑔sin𝜃 𝑠 = 𝜇𝑚𝑔cos𝜃 𝑠

⇒ 𝜇 = 2tan 𝜃

SOLUTION



9/21/2022 23

The upper half of an inclined plane of inclination 𝜃 is perfectly smooth, while
the lower half is rough. A block, starting from rest at the top of the plane,
again comes to rest at the bottom. The coefficient of friction between the
block and lower half of the plane is -

𝜇 = tan 𝜃

𝜇 = 2tan𝜃

𝜇 =
2

tan𝜃

𝜇 =
1

tan𝜃

a. 

b. 

c. 

d. 

𝑳

𝟐

𝑳

𝟐

answer
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A block of mass 10 𝑘𝑔 is placed on a rough horizontal surface whose
coefficient of friction is 0.5. If a horizontal force of magnitude 100 𝑁 is
applied on the block, then acceleration of the block will be
[Take 𝑔 = 10 𝑚/𝑠2]

10 𝑚/𝑠2

0.5 𝑚/𝑠2

15 𝑚/𝑠2

5 𝑚/𝑠2

a. 

b. 

c. 

d. 
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𝑭

𝒎𝒈

𝒎

SOLUTION
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𝑭

𝒎𝒈

𝒎
Given: 𝑚 = 10 𝑘𝑔, 𝑔 = 10 𝑚𝑠−2, 𝜇 = 0.5 and 𝐹 = 100 𝑁

∴ Force of friction, 𝑓 = 𝜇 𝑁 = 𝜇 𝑚𝑔

⇒ 𝑓 = 0.5 × 10 × 10 = 50 𝑁

Force that produces acceleration,

𝐹′ = 𝐹 − 𝑓 = 100 𝑁 − 50 𝑁 = 50 𝑁

Thus, acceleration of the block, 

𝑎 =
𝐹′

𝑚
=

50

10
= 5 𝑚𝑠−2

SOLUTION
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A block of mass 10 𝑘𝑔 is placed on a rough horizontal surface whose
coefficient of friction is 0.5. If a horizontal force of magnitude 100 𝑁 is
applied on the block, then acceleration of the block will be
[Take 𝑔 = 10 𝑚/𝑠2]

10 𝑚/𝑠2

0.5 𝑚/𝑠2

15 𝑚/𝑠2

5 𝑚/𝑠2

a. 

b. 

c. 

d. 

answer
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Find the minimum value of 𝐹 for which the system is in equilibrium?
[ Take 𝑔 = 10 𝑚/𝑠2]

5 𝑁

20 𝑁

15 𝑁

10 𝑁

a. 

b. 

c. 

d. 
𝒎𝟐

𝟏𝟎 𝒌𝒈

𝟔 𝒌𝒈

𝝁 = 𝟎. 𝟒

𝑭 𝑷
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𝑇

6𝑔

𝟔 𝒌𝒈

10𝑔

𝑁

𝑓
𝑇𝟏𝟎 𝒌𝒈

𝐹

SOLUTION
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𝑇

6𝑔

𝟔 𝒌𝒈

10𝑔

𝑁

𝑓

𝑇
𝟏𝟎 𝒌𝒈

𝐹
By FBD of the blocks

As the system is in equilibrium and the 10 kg

block will have the frictional force 𝑓 in the

backward direction as the block has the tendency to 

move forward

𝑇 = 6𝑔, 𝑓 = 𝜇𝑚𝑔

𝐹 + 𝑓 = 𝑇

⇒ 6𝑔 = 𝐹 + 0.4 10 𝑔

∴ 𝐹 = 2𝑔 = 2 × 10 = 20 N

SOLUTION
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Find the value of 𝐹 for which the system is in equilibrium?
[ Take 𝑔 = 10 𝑚/𝑠2]

5 𝑁

20 𝑁

15 𝑁

10 𝑁

a. 

b. 

c. 

d. 
𝒎𝟐

𝟏𝟎 𝒌𝒈

𝟔 𝒌𝒈

𝝁 = 𝟎. 𝟒

𝑭 𝑷

answer
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A cubical block rests on a plane of μ= 3. The angle through which the plane 
be inclined to the horizontal so that the block just slides down will be

30o

75o

60o

45o

a. 

b. 

c. 

d. 
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SOLUTION
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The block will have force 𝑚𝑔sin𝜃 along the incline plane and the frictional 
force will have

𝑓𝑠 = 𝜇𝑁

where, 𝑁 = 𝑚𝑔cos𝜃

𝑓𝑠 = 𝑚𝑔sin𝜃

For equilibrium, 𝜇 𝑚𝑔cos𝜃 = 𝑚𝑔sin𝜃

tan𝜃 = 𝜇 = 3

⇒ 𝜃 = 60∘

SOLUTION
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A cubical block rests on a plane of μ= 3. The angle through which the plane 
be inclined to the horizontal so that the block just slides down will be

30o

75o

60o

45o

a. 

b. 

c. 

d. 

answer
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A marble block of mass 2 𝑘𝑔 lying on ice when given a velocity of 6 𝑚/𝑠 is 
stopped by friction in 10 𝑠. Then the coefficient of friction is

0.01

0.06

0.03

0.02

a. 

b. 

c. 

d. 
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SOLUTION



9/21/2022 39

As we know that, 𝑣 = 𝑢 + 𝑎𝑡
⇒ 𝑢 − 𝑎𝑡 = 0

𝑎 =
6

10
⇒ 𝑎 = −0.6 𝑚/𝑠2(−𝑖𝑣𝑒 means retardation) 

As block is stopped due to friction so,

𝐹𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛 = 𝑚𝑎

𝜇 =
0.6

10
= 0.06

SOLUTION
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A marble block of mass 2 𝑘𝑔 lying on ice when given a velocity of 6 𝑚/𝑠 is 
stopped by friction in 10 𝑠. Then the coefficient of friction is

0.01

0.06

0.03

0.02

a. 

b. 

c. 

d. 

answer
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Find the maximum force that should act on the 1 𝑘𝑔 body for the system to 
accelerate together with 2 𝑚/𝑠2. [Take 𝑔 = 10 𝑚/𝑠2].

4 𝑁

9 𝑁

7 𝑁

5 𝑁

a. 

b. 

c. 

d. 

𝟐 𝒌𝒈
𝜇𝑠 = 0.3

𝟏 𝒌𝒈 𝐹
𝜇𝑠 = 0.1
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𝟐 𝒌𝒈
𝜇𝑠 = 0.3

𝟏 𝒌𝒈 𝐹
𝜇𝑠 = 0.1

SOLUTION
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𝟐 𝒌𝒈𝜇𝑠 = 0.3

𝟏 𝒌𝒈 𝐹

𝜇𝑠
= 0.1

From FBD of the system of blocks,

𝐹 − 𝑓 = 𝑚1 +𝑚2 𝑎𝑠

where 𝑎𝑠 is the acceleration of the system.

For 𝐹 = 𝐹𝑚𝑎𝑥, 

friction will have limiting value,

𝑓 = 𝜇1𝑁 = 𝜇1 𝑚1 +𝑚2 𝑔

Then, 𝐹max = 𝑚1 +𝑚2 𝜇1𝑔 + 𝑎𝑠

Given: 𝑚1 = 1 kg; 𝑚2 = 2 kg; 𝜇1 = 0.1; 𝑎𝑠 = 2m/s2

Hence, 
𝐹max = 2 + 1 0.1 × 10 + 2 = 3 × 3 = 9 N

SOLUTION
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Find the maximum force that should act on the 1 𝑘𝑔 body for the system to 
accelerate together with 2 𝑚/𝑠2. [Take 𝑔 = 10 𝑚/𝑠2].

4 𝑁

9 𝑁

7 𝑁

5 𝑁

a. 

b. 

c. 

d. 

𝟐 𝒌𝒈
𝜇𝑠 = 0.3

𝟏 𝒌𝒈 𝐹
𝜇𝑠 = 0.1

answer
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A block rests on a rough inclined plane making an angle of 30o with the
horizontal. The coefficient of static friction between the block and the plane
is 0.8. If the frictional force on the block is 10 𝑁, the mass of the block
(in 𝑘𝑔) is (take 𝑔 = 10 𝑚/𝑠2)

2.5 𝑘𝑔

2 𝑘𝑔

1.5 𝑘𝑔

4 𝑘𝑔

a. 

b. 

c. 

d. 𝜽 = 𝟑𝟎°
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𝟑𝟎°

10 𝑁

𝑚𝑔

𝑚𝑔 cos 30o

𝑚𝑔 sin 30o

SOLUTION
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By the FBD, It is given that the body is in rest and so the frictional force 
10 N will be acting on the block opposite to the direction of component 
of 𝑚𝑔 along the incline plane.

∴ 𝑓 = 𝑚𝑔sin30 = 10 N

⇒
𝑚 × 10

2
= 10

⇒ 𝑚 = 2 kg
𝟑𝟎°

10 𝑁

𝑚𝑔

𝑚𝑔 cos 30o

𝑚𝑔 sin 30o

SOLUTION
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A block rests on a rough inclined plane making an angle of 30o with the
horizontal. The coefficient of static friction between the block and the plane
is 0.8. If the frictional force on the block is 10 𝑁, the mass of the block
(in 𝑘𝑔) is (take 𝑔 = 10 𝑚/𝑠2)

2.5 𝑘𝑔

2 𝑘𝑔

1.5 𝑘𝑔

4 𝑘𝑔

a. 

b. 

c. 

d. 𝜽 = 𝟑𝟎°

answer
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A block rests on a rough plane whose inclination 𝜃 to the horizontal can be
varied. Which of the following graphs indicates how the frictional force 𝐹
between the block and plane varies as 𝜃 is increased?

a. b. 

c. d. 

𝜃

𝐹

90°

𝜃

𝐹

90°

𝜃

𝐹

90°

𝜃

𝐹

90°
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SOLUTION
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When the plane is horizontal there will be no frictional force acting as there will be no driving 
force. The maximum angle for the which the block remains stationary is called the angle of 
repose

Let 𝛼 = angle of repose
For 𝜃 ≤ 𝛼, block is stationary and force of friction,

𝑓 = 𝑚𝑔 sin 𝜃
Or 𝑓 ∝ sin 𝜃

i.e, now it is sine graph
For 𝜃 ≥ 𝛼 Block slides downwards

∴ 𝑓 = 𝜇𝑚𝑔 cos 𝜃
Or, 𝑓 ∝ cos 𝜃

i.e, now it is cosine graph.

SOLUTION
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A block rests on a rough plane whose inclination 𝜃 to the horizontal can be
varied. Which of the following graphs indicates how the frictional force 𝐹
between the block and plane varies as 𝜃 is increased?

a. b. 

c. d. 

𝜃

𝐹

90°

𝜃

𝐹

90°

𝜃

𝐹

90°

𝜃

𝐹

90°

answer
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