
PH1140 D09  Homework 2 Solution 

1.  [20] Y&F Exercise 13.25. 

 
 

2.  [20] For Y&F Exercise 13.56, let the oscillator be at maximum amplitude 𝐴0 = 1.44 𝑐𝑚 at time 𝑡 = 0. 

a)  Find the energy 𝐸(𝑡) of the damped oscillator. 

The initial energy is determined by the initial amplitude 

𝐸0 =
𝑘

2
𝐴0

2 =
250 𝑁 𝑚 

2
 1.44 × 10−2 𝑚 2 = 0.0259 𝐽. 

The energy 𝐸(𝑡) is given by (from lecture) 

𝐸 𝑡 = 𝐸0𝑒
−𝛾𝑡/2  

where 

𝛾 =
𝑏

𝑚
=

13.3 𝑘𝑔 𝑠 

2.2 𝑘𝑔
= 6.05

𝑟𝑎𝑑

𝑠
 . 

b)  At what point in time does 𝐸 fall to half its initial value? 

We have 

𝐸 𝑡 = 𝐸0𝑒
−𝛾𝑡/2 =

𝐸0

2
            →           𝑒−𝛾𝑡/2 =

1

2
. 

Taking the natural log and solving for 𝑡 gives 

𝑡 = −
2

𝛾
ln  

1

2
 = 0.229 𝑠 . 

3.  [20] Y&F Exercise 13.60. 

 
 

  



4.  [30] Y&F Exercise 13.61. 

 
 

5.  [30] Y&F Exercise 13.34. 

 
 

6.  [20] Y&F Exercise 13.36. 

 
 

  



7. [30] Y&F Exercise 30.38. 

 
 

8. [20] Y&F Exercise 30.41. 

 


