
 

 

Answer on Question 60979, Physics, Other 

Question: 

A spring of negligible mass has force constant 𝑘 = 1600 𝑁 𝑚⁄ . 

a) How far must the spring be compressed for 3.2 𝐽 of potential energy to be stored in 

it? 

b) You place the spring vertically with one end on the floor. You then drop a 1.2 𝑘𝑔 

book onto it from a height of 0.8 𝑚 above the top of the spring. Find the maximum 

distance the spring will be compressed. 

Solution: 

a) We can find the compression of the spring from the formula for the potential energy 

stored in the spring: 

𝑃𝐸𝑠𝑝𝑟𝑖𝑛𝑔 =
1

2
𝑘(∆𝑥)2, 

here, 𝑘 is the force constant, ∆𝑥 is the compression of the spring. 

From this formula we can find the compression of the spring, ∆𝑥: 

∆𝑥 = √
2𝑃𝐸𝑠𝑝𝑟𝑖𝑛𝑔

𝑘
= √

2 ∙ 3.2 𝐽

1600 
𝑁
𝑚

= 0.063 𝑚 = 6.3 𝑐𝑚. 

b) Let’s use the Law of Conservation of  Energy (the energy of the book that transfers 

to the spring is the change in the gravitational potential energy of the book): 

𝑃𝐸𝑠𝑝𝑟𝑖𝑛𝑔 (𝑖𝑛𝑖𝑡𝑖𝑎𝑙) + 𝑃𝐸𝑔𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 (𝑖𝑛𝑖𝑡𝑖𝑎𝑙) =

= 𝑃𝐸𝑠𝑝𝑟𝑖𝑛𝑔 (𝑓𝑖𝑛𝑎𝑙) + 𝑃𝐸𝑔𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 (𝑓𝑖𝑛𝑎𝑙). 

Initially, the spring is uncompressed, so 𝑃𝐸𝑠𝑝𝑟𝑖𝑛𝑔 (𝑖𝑛𝑖𝑡𝑖𝑎𝑙) = 0 𝐽. Thus, we get: 

𝑃𝐸𝑠𝑝𝑟𝑖𝑛𝑔 (𝑓𝑖𝑛𝑎𝑙) = 𝑃𝐸𝑔𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 (𝑖𝑛𝑖𝑡𝑖𝑎𝑙) − 𝑃𝐸𝑔𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 (𝑓𝑖𝑛𝑎𝑙), 

here, 𝑃𝐸𝑠𝑝𝑟𝑖𝑛𝑔 (𝑓𝑖𝑛𝑎𝑙) is the final potential energy that is stored in the spring when the 

book was fall onto it, 𝑃𝐸𝑔𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 (𝑖𝑛𝑖𝑡𝑖𝑎𝑙) is the initial gravitational energy of the 



 

 

book at the height ℎ, 𝑃𝐸𝑔𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 (𝑓𝑖𝑛𝑎𝑙) is the final gravitational energy of the book 

when the spring is compressed by the maximum distance ∆𝑥. 

Then, we can write: 

1

2
𝑘(∆𝑥)2 = 𝑚𝑔ℎ − 𝑚𝑔(−∆𝑥), 

1

2
𝑘(∆𝑥)2 − 𝑚𝑔∆𝑥 − 𝑚𝑔ℎ = 0. 

As we can see, we obtain the quadratic equation. Let’s substitute the numbers: 

800(∆𝑥)2 − 11.76∆𝑥 − 9.408 = 0. 

This quadratic equation has two roots: 

∆𝑥1 =
−𝑏 + √𝑏2 − 4𝑎𝑐

2𝑎
=

11.76 + √(−11.76)2 − 4 ∙ 800 ∙ (−9.408)

2 ∙ 800
= 0.116.  

∆𝑥2 =
−𝑏 − √𝑏2 − 4𝑎𝑐

2𝑎
=

11.76 − √(−11.76)2 − 4 ∙ 800 ∙ (−9.408)

2 ∙ 800
= −0.101. 

The maximum distance can’t be negative, so the correct answer will be: 

∆𝑥 = 0.116 𝑚 ≈ 0.12 𝑚 = 12 𝑐𝑚. 

Answer: 

a) ∆𝑥 = 6.3 𝑐𝑚. 

b) ∆𝑥 = 12 𝑐𝑚. 
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