
MAE/MSE 502, Spring 2022 HW3 Solution 

 

Problem 1 

 

𝑢(𝑥, 𝑡) =  ∑ 𝑎𝑛 sin(𝑛𝜋𝑥) cos(𝑛𝜋𝑡) 

∞

𝑛=1

 

where 

 

𝑎𝑛 = 2 ∫ 𝑃(𝑥) sin(𝑛𝜋𝑥) 𝑑𝑥

1

0

 

 

 

Plot for (a) 

 

 
 

 

 

 

 

 



Plot for (b) 

 

Top to bottom: t = 0, 0.5, 1, 1.5 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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) =  𝑒𝑡 + sin (𝑥 −
3𝑡2

2
) + 𝑒−3𝑡 cos(2𝑥) 

Problem 4 

 

𝑢(𝑥, 𝑡) = sinh(𝑡) + cos(𝑥) + 𝑡 sin(𝑥) 

 

Problem 5 

𝑢(𝑥, 𝑡) = cos(𝑥) +
1

4
(𝑒3𝑡 − 𝑒−𝑡) sin(2𝑥) 

 

 


