
 

 

Answer on Question #68090 – Physics – Mechanics | Relativity 

 

If an oscillator makes 100 vibrations per minute and its velocity at the mean position is 15 ft/sec. find 

the amplitude of vibration. What is its velocity half way between its mean position and extreme 

position? 

 

Solution. 
 
Angular frequency of oscillations: 
 

𝜔0 = 2𝜋𝜈 =
2𝜋𝑁

𝑡
= 2𝜋

100

60
=

10𝜋

3
 𝑟𝑎𝑑 𝑠−1; 

 
At the mean position  𝑣 = 𝑣𝑚 , therefore 𝑣𝑚 = 15 ft/sec  
 
We find the amplitude of vibration: 
 

𝑣𝑚 =  𝜔0𝐴;   𝐴 =
𝑣𝑚

𝜔0
=

15×3

10𝜋
≈ 1.43 ft; 

 

We find velocity at the position  𝑥 =
1

2
𝐴 : 

1

2
𝐴 = 𝐴 sin 𝜑;  sin 𝜑 =

1

2
;   𝑣 = 𝑣𝑚 cos 𝜑 = 15√1 − (1/2)2 =

15√3

2
≈ 13 ft 𝑠−1; 

 

Answer: 
 
𝐴 ≈ 1.43 ft 
𝑣 ≈ 13 ft 𝑠−1 
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