
MAE/MSE 502, Fall 2021 HW3 Solution 

 

Problem 1 

 

𝑢(𝑥, 𝑡) =  ∑ 𝑎𝑛 sin (
𝑛𝜋𝑥

10
) cos (

𝑛𝜋𝑡

10
) 

∞

𝑛=1

 

where 

 

𝑎𝑛 =
1

5
∫ 𝑃(𝑥) sin (

𝑛𝜋𝑥

10
) 𝑑𝑥

10

0

 

 

[Note the factor of 1/5 (instead of 2) in front of the integral for an.] 

 

 

Plot for (a) 

 

 
 

 

 

 



Plot for (b) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Problem 2 

𝑢(𝑥, 𝑡) =  ∑ 𝐶𝑛(0)𝑒(𝑖𝑛𝑈−𝑛2𝐾−𝑖𝑛3𝐵)𝑡+𝑖𝑛𝑥

∞

𝑛=−∞

 

where 

𝐶𝑛(0) =
1

2𝜋
∫ 𝑢(𝑥, 0)𝑒−𝑖𝑛𝑥𝑑𝑥

2𝜋

0

 

 

Plot: 

 
 

 

Problem 3 

 

𝑢(𝑥, 𝑡) =  𝑒2𝑡2
+ 𝑒1.5𝑡2

sin(𝑥) + cos(2𝑥 + 24𝑡) 
 

Problem 4 

 

𝑢(𝑥, 𝑡) =
1

5
𝑒𝑡 −

1

5
𝑒−4𝑡 + cos(2𝑥) 

 


