
 

 

Answer on Question #59386-Physics – Mechanics | Relativity  

The 100 gram puck moves at constant speed on a frictionless air table. It is tied to a central post, which 

causes it to move in a perfect circle. A student with a stopwatch determines that the puck takes 2.5 

seconds to complete 5 revolutions. 

A. What is the puck's period, T? 

B. If the string is 15 cm long, how fast is the puck moving? 

C. Determine the acceleration of the puck. In what direction is it accelerating? 

D. Determine the net force on the puck. 

E. Assume the string can only withstand 5 N of force. If the puck was moving twice the speed would the 

string break? Justify your answer. 

Solution 

A.  

𝜔 =
5 𝑟𝑒𝑣

2.5 s
= 2

𝑟𝑒𝑣

𝑠
= 2𝜋(2)

𝑟𝑎𝑑

𝑠
. 

𝑓 =
𝜔

2𝜋
=

2𝜋(2)

2𝜋
= 2 𝐻𝑧. 

𝑇 =
1

𝑓
=

1

2
= 0.5 𝑠. 

B.  

𝑣 = 𝜔𝑅 = 2𝜋(2)
𝑟𝑎𝑑

𝑠
∙ 0.15𝑚 = 0.6𝜋

𝑚

𝑠
≈ 1.9

𝑚

𝑠
. 

C.  

𝑎 = 𝜔2𝑅 = (2𝜋(2)
𝑟𝑎𝑑

𝑠
)

2

∙ 0.15𝑚 ≈ 24
𝑚

𝑠2
 

The direction of acceleration is towards to the center of circle. 

D.  

𝐹𝑛𝑒𝑡 = 𝑚𝑎 = 0.1 𝑘𝑔 ∙ 24
𝑚

𝑠2
= 2.4 𝑁. 

E.  

𝐹𝑛𝑒𝑡 =
𝑚𝑣2

𝑅
~𝑣2. 

𝐹𝑛𝑒𝑡
′ = 𝐹𝑛𝑒𝑡  (

𝑣′

𝑣
)

2

= 2.4 𝑁 (2)2 = 9.6 𝑁. 

Thus, the net force exceeds 5N and the string would break. 
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