
Answer Question #60862 Physics – Mechanics – Relativity 
 
 
A frictionless pulley system is released from rest and moves 18.3 cm in 1.80351s. The acceleration 
of gravity is 9.8 m/s2. The image depicts a pulley system with two blocks connected together by 
wire, Block 1 weighing 3kg, is on frictionless table, while Block 2, connected to the 3kg block (Block 
1), is hanging off the table. The pulley being in the middle of Block 1 and Block 2. 
What is the value of the mass of Block 2? Assume all surfaces are frictionless. Answer in units of kg. 
 
Solution. According to the statement of the problem  
𝑀 = 3kg – Block 1; 𝑚 – Block 2; 𝑆 = 0.183m path; 𝑡 = 1.80351s – time motion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A frictionless pulley system is accelerated from rest. Using formula for path acceleration motion 

𝑆 = 𝑢𝑡 +
𝑎𝑡2

2
, 

where 𝑢 – initial velocity (in our case 𝑢 = 0m/s), 𝑎 – acceleration, t – time taken. Hence 

𝑆 =
𝑎𝑡2

2
 → 𝑎 =

2𝑆

𝑡2. 

Get acceleration 𝑎 =
2∙0.183

1.80351 2
≈ 0.11252

𝑚

𝑠2. Both blocks move with this acceleration. 

Using Newton’s second law: 
The acceleration of an object as produced by a net force is directly proportional to the magnitude 
of the net force, in the same direction as the net force, and inversely proportional to the mass of 
the object. 
Consider the forces acting on the blocks and using second Newton’s law write equation (given the 
lack of friction): 
𝑚𝑎 = 𝑚𝑔 − 𝑇 (for Block 1), where 𝑇 – tension force; 
𝑀𝑎 = 𝑇 (for Block 2), where 𝑇 – tension force. 
Write system equation  

{
𝑚𝑎 = 𝑚𝑔 − 𝑇

𝑀𝑎 = 𝑇
  

Add the first and second equation get 𝑎(𝑚 + 𝑀) = 𝑚𝑔 → 𝑎𝑀 = 𝑚(𝑔 − 𝑎) → 𝑚 =
𝑎𝑀

𝑔−𝑎
. 

𝑚 =
3∙0.11252

9.8−0.11252
≈ 0.035kg=35g. 

 
Answer: 0.035kg=35g. 
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