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Case-1 (force on lower block)

Case-2 (force on upper block)

DOUBLE BLOCK SYSTEM

Contents
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DOUBLE BLOCK SYSTEM
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Block over block / Double Block System?

Why & and HOW?
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Application ?
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Case-1 (force on lower block)

DOUBLE BLOCK SYSTEM

Contents
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DOUBLE BLOCK SYSTEM
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𝒎𝟐
𝜇2

𝒎𝟏𝜇1
𝐹

CASE-1: What is the maximum force applied on the block 𝑚1, so that both the 
blocks move with same acceleration?

DOUBLE BLOCK SYSTEM
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𝒎𝟐

𝑓 = μ2𝑚2𝑔

𝑚2𝑔

𝑁

𝑎𝑠

𝑎𝑠DOUBLE BLOCK SYSTEM

For mass 𝑚2 ,
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SYSTEM

𝑎𝑠

𝒎𝟐
𝜇2

𝒎𝟏 𝐹𝑚𝑎𝑥
𝜇1

DOUBLE BLOCK SYSTEM

𝐹𝑚𝑎𝑥 = (𝑚1 +𝑚2 )(𝜇1 + 𝜇2)𝑔

For systemm1 +m2 ,

𝑎𝑠 = 𝜇2𝑔
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𝐹𝑚𝑎𝑥 = (𝑚1 +𝑚2 )(𝜇1 + 𝜇2)𝑔

𝐹 > 𝐹max ⇒ relative motion between the blocks

𝒎𝟐

𝒎𝟏

𝐹 > 𝐹𝑚𝑎𝑥

𝜇2

𝜇1

DOUBLE BLOCK SYSTEM
What is the maximum force applied on the block 𝑚1, so that both the blocks 
move with same acceleration?
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𝐹𝑚𝑎𝑥 = 𝑚1 +𝑚2 𝜇𝑠𝑔

𝒎𝟐

𝒎𝟏

𝐹 > 𝐹𝑚𝑎𝑥

𝜇𝑠

Smooth

DOUBLE BLOCK SYSTEM
What is the maximum force applied on the block 𝑚1, so that both the blocks 
move with same acceleration?
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example
For the double block system given below, what must be the maximum
value of 𝐹 so that the blocks move with same acceleration?

𝟖 𝒌𝒈𝜇𝑠 = 0.6

𝟏𝟎 𝒌𝒈
F

Smooth

a. 108 𝑁

b. 48 𝑁

c. 180 𝑁

d. 100𝑁
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SOLUTION

108 𝑁

𝟖 𝒌𝒈𝜇𝑠 = 0.6

𝟏𝟎 𝒌𝒈
F

𝐹𝑚𝑎𝑥 = 𝑚1 +𝑚2 𝜇𝑠𝑔

For the double block system given below, what must be the maximum value of 𝐹 so that
the blocks move with same acceleration?
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answer
For the double block system given below, what must be the maximum
value of 𝐹 so that the blocks move with same acceleration?

𝟖 𝒌𝒈𝜇𝑠 = 0.6

𝟏𝟎 𝒌𝒈
F

Smooth

a. 108 N

b. 48 𝑁

c. 180 𝑁

d. 100𝑁
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Case-1 (force on lower block)

Case-2 (force on upper block)

DOUBLE BLOCK SYSTEM

Contents

1

2

3
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𝒎𝟐
𝜇2

𝒎𝟏𝜇1

𝐹

CASE-2: What is the maximum force applied on the block 𝑚2, so that both the 
blocks move with same acceleration?

DOUBLE BLOCK SYSTEM
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DOUBLE BLOCK SYSTEM
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𝑎𝑠

𝒎𝟏

𝒎𝟐

DOUBLE BLOCK SYSTEM
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𝑎𝑠

𝜇1 𝑚1 +𝑚2 𝑔

𝜇2𝑚2𝑔

𝒎𝟏

DOUBLE BLOCK SYSTEM
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SYSTEM

𝑎𝑠

𝒎𝟐
𝜇2

𝒎𝟏

𝐹𝑚𝑎𝑥

𝜇1

DOUBLE BLOCK SYSTEM
𝑎𝑠 =

𝜇2 − 𝜇1 𝑚2

𝑚1
𝑔 − 𝜇1𝑔

𝐹𝑚𝑎𝑥 = (𝜇2 − 𝜇1)
𝑚2

𝑚1
𝑚1 +𝑚2 𝑔
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𝐹𝑚𝑎𝑥 = (𝜇2 − 𝜇1)
𝑚2

𝑚1
𝑚1 +𝑚2 𝑔

𝐹 > 𝐹max ⇒ relative motion between the blocks

𝒎𝟐 𝐹 > 𝐹𝑚𝑎𝑥
𝜇2

𝒎𝟏𝜇1

DOUBLE BLOCK SYSTEM
What is the maximum force applied on the block 𝑚2, so that both the blocks 
move with same acceleration?
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𝐹𝑚𝑎𝑥 = 𝜇𝑠
𝑚2

𝑚1
𝑚1 +𝑚2 𝑔

𝒎𝟐 𝐹 > 𝐹𝑚𝑎𝑥
𝜇𝑠

𝒎𝟏𝑠𝑚𝑜𝑜𝑡ℎ

DOUBLE BLOCK SYSTEM
What is the maximum force applied on the block 𝑚2, so that both the blocks 
move with same acceleration?
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example

a. 3 𝑁

b. 4.5 𝑁

c. 6 𝑁

d. 3.5 𝑁

For the double block system given below, what must be the maximum
value of 𝐹 so that the blocks move with same acceleration?

𝟏 𝒌𝒈𝜇1 = 0.4

𝟐 𝒌𝒈
F

𝜇2 = 0.1
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SOLUTION

4.5 𝑁

𝟏 𝒌𝒈𝜇2 = 0.4

𝟐 𝒌𝒈

F

𝜇1 = 0.1

𝐹𝑚𝑎𝑥 = (𝜇2 − 𝜇1)
𝑚2

𝑚1
𝑚1 +𝑚2 𝑔

𝒎𝟏

𝒎𝟐

For the double block system given below, what must be the maximum value of 𝐹 so that the
blocks move with same acceleration?
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answer

a. 3 𝑁

b. 4.5 𝑁

c. 6 𝑁

d. 3.5 𝑁

For the double block system given below, what must be the maximum
value of 𝐹 so that the blocks move with same acceleration?

𝟏 𝒌𝒈𝜇1 = 0.4

𝟐 𝒌𝒈
F

𝜇2 = 0.1
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answer

For the given system, evaluate the acceleration of the system.

𝑎. 
𝑔

3
(1 − 2𝜇)

𝑏. 𝑔(1 − 𝜇)

𝑐. 
𝑔

2
(1 − 3𝜇)

𝑑. 𝑔(1 − 2𝜇)

Homework question



8/26/2022 35

example

a. 3 𝑁

b. 4.5 𝑁

c. 6 𝑁

d. 3.5 𝑁

For the double block system given below, what must be the maximum

value of 𝐹 so that the blocks move with same acceleration?

𝟏 𝒌𝒈𝜇𝑠 = 0.4

𝟐 𝒌𝒈
F

Smooth

Homework question
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