
 

 

Answer on Question #51957, Physics, Other 

Question:  

A block of mass 2 kg is connected to a freely hanging block of mass 4 kg by a light 

and inextensible string which passes over pulley at the edge of a table. The 2 kg 

mass is on the surface of the table assumed to be smooth. Calculate the 

acceleration of the system and the tension in the string 

Answer: 

Newton’s second law for first block: 

𝑇 − 𝑚1𝑔 = 𝑚1𝑎    =>     𝑇 = 𝑚1(𝑎 + 𝑔) 

Newton’s second law for second block: 

𝑚2𝑔 − 𝑇 = 𝑚2𝑎 

𝑚2𝑔 − 𝑚1(𝑎 + 𝑔) = 𝑚2𝑎 

𝑎 =
(𝑚2 − 𝑚1)

(𝑚2 + 𝑚1)
𝑔 =

4 − 2

4 + 2
 10 = 3.3

𝑚

𝑠2
 

Tension in the string equals: 

𝑇 = 𝑚1(𝑎 + 𝑔) = 𝑚1𝑔 (
(𝑚2 − 𝑚1)

(𝑚2 + 𝑚1)
+ 1) =

2𝑚1𝑚2𝑔

(𝑚2 + 𝑚1)
=

16

6
10 = 26.7 𝑁 
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