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SMOOTH FIXED PULLEYS  (© Tony Kelly & Kieran Mills)

WORKED EXAMPLES

EXAMPLE 1
The pulley is smooth. Find the acceleration of each particle and the
tension in the string.

EXAMPLE 2
The pulley is smooth. Find the acceleration of each particle and the
tension in the string. If the system is released from rest find the velocity
of each (i) after 3 s, (ii) after travelling 1 m.

SOLUTION: Page 3

EXAMPLE 4
The pulley is smooth. The system is released
from rest with the 1.5 kg mass 3 m above the
ground. Find the acceleration of each particle
as the 1.5 kg mass is moving towards the
ground. Find the time for which the 1.5 kg
particle is on the ground.

SOLUTION: Page 2

EXAMPLE 3
The pulley is smooth. The 1 kg mass is on the
ground and the system is released from rest. Find
the maximum height reached by the 1 kg mass.

SOLUTION: Page 4

SOLUTION: Page 7



2

SMOOTH FIXED PULLEYS  (© Tony Kelly & Kieran Mills)

EXAMPLE 1: The pulley is smooth. Find the acceleration of each
particle and the tension in the string.
SOLUTION

F maNet =

W T a
g T a
1 5

5 5
− =
− = .......( )1

T W a
T g a
− =
− =

2 2
2 2 .......( )2

5 5
2 2

3 7 3
7

2

g T a
T g a

g a a g

− =
− =

= ⇒ = −

.......( )
.......( )

1
2

ms

T g a
T a g

g g
g g
g

− =
= +
= +

= +

=

2 2
2 2
2 2

2

3
7

6
7

20
7

...( )

( )

2

N

F maNet =

MATHEMATICAL CALCULATIONS
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SMOOTH FIXED PULLEYS  (© Tony Kelly & Kieran Mills)

EXAMPLE 2: The pulley is smooth. Find the acceleration of each
particle and the tension in the string. If the system is released from
rest find the velocity of each (i) after 3 s, (ii) after travelling 1 m.
SOLUTION
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MATHEMATICAL CALCULATIONS
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Both particles have the
same velocity at all
times in their motion.

(i)

(ii)
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SMOOTH FIXED PULLEYS  (© Tony Kelly & Kieran Mills)

EXAMPLE 3: The pulley is smooth. The 1 kg mass is on the
ground and the system is released from rest. Find the maximum
height reached by the 1 kg mass.
SOLUTION

F maNet = F maNet =

MATHEMATICAL CALCULATIONS
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SMOOTH FIXED PULLEYS  (© Tony Kelly & Kieran Mills)

EXAMPLE 3: The pulley is smooth. The 1 kg mass is on the
ground and the system is released from rest. Find the maximum
height reached by the 1 kg mass.
SOLUTION

MATHEMATICAL CALCULATIONS
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CONT.....

When the 2 kg mass hits the
ground the string is no longer
taut. Therefore, the 1 kg mass
is momentarily in free fall.
Calculate the velocity of the
1 kg mass at this instant.
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SMOOTH FIXED PULLEYS  (© Tony Kelly & Kieran Mills)

EXAMPLE 3: The pulley is smooth. The 1 kg mass is on the
ground and the system is released from rest. Find the maximum
height reached by the 1 kg mass.
SOLUTION

MATHEMATICAL CALCULATIONS
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The velocity of the 1 kg
mass is zero at its
maximum height.



7

SMOOTH FIXED PULLEYS  (© Tony Kelly & Kieran Mills)

EXAMPLE 4: The pulley is smooth. The system is released from rest
with the 1.5 kg mass 3 m above the ground. Find the acceleration of
each particle as the 1.5 kg mass is moving towards the ground. Find
the time for which the 1.5 kg particle is on the ground.
SOLUTION

MATHEMATICAL CALCULATIONS
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SMOOTH FIXED PULLEYS  (© Tony Kelly & Kieran Mills)

EXAMPLE 4: The pulley is smooth. The system is released from rest
with the 1.5 kg mass 3 m above the ground. Find the acceleration
of each particle as the 1.5 kg mass is moving towards the ground.
Find the time for which the 1.5 kg particle is on the ground.
SOLUTION

MATHEMATICAL CALCULATIONS
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When the 1.5 kg mass hits the
ground the string is no longer
taut. Therefore, the 0.5 kg mass
is momentarily in free fall.
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SMOOTH FIXED PULLEYS  (© Tony Kelly & Kieran Mills)

EXAMPLE 4: The pulley is smooth. The system is released from rest
with the 1.5 kg mass 3 m above the ground. Find the acceleration
of each particle as the 1.5 kg mass is moving towards the ground.
Find the time for which the 1.5 kg particle is on the ground.
SOLUTION
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MATHEMATICAL CALCULATIONS
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1.5 kg mass hits the ground
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The velocity of the 0.5 kg
mass is zero at its
maximum height.

The 0.5 kg mass rises up to its
maximum height and then falls
back down where the string
becomes temporarily taut again
which temporarily lifts the
1.5 kg mass off the ground.
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