
Question #37220 

A 0.75-kg metal sphere oscillates at the end of a vertical spring. As the spring stretches from 0.12 m to 

0.23 m (relative to its unstrained length), the speed of the sphere decreases from 6.7 to 3.2 m/s. What is 

the spring constant of the spring? 

Solution 

Let 

 𝑚 = 0.75 𝑘𝑔 

 𝑆1 = 0.12 𝑚 

 𝑆2 = 0.23 𝑚 

 𝑣1 = 6.7 𝑚 𝑠⁄  

 𝑣2 = 3.2 𝑚 𝑠⁄  

 𝑘 =? 

According to the law of conservation energy 

The change of the kinetic energy of sphere is equal to the change of potential energy of the spring 

 ∆𝐸𝑘 = ∆𝐸𝑝 

 ∆𝐸𝑘 =
1

2
𝑚(𝑣1 − 𝑣2)2 

 ∆𝐸𝑝 =
1

2
𝑘(𝑆2 − 𝑆1)2 

Following this 

 𝒌 = 𝒎
(𝒗𝟏−𝒗𝟐)𝟐

(𝑺𝟐−𝑺𝟏)𝟐 

 𝒌 = 𝟎. 𝟕𝟓
(𝟔.𝟕−𝟑.𝟐)𝟐

(𝟎.𝟐𝟑−𝟎.𝟏𝟐)𝟐 = 𝟕𝟔𝟎 𝑵/𝒎 

Answer 760 N/m. 
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