
MAE/MSE 502, Spring 2021  HW2 Solution 

 

Problem 1 

 

𝑢(𝑥, 𝑦) =  ∑ 𝑎𝑛 sin(𝑛𝜋𝑦) sinh(𝑛𝜋𝑥) +  𝑏𝑛 sin(𝑛𝜋𝑥) sinh(𝑛𝜋𝑦)  

∞

𝑛=1

 

where 

 

𝑎𝑛 =
2

sinh (𝑛𝜋)
∫ sin(𝜋√𝑦) sin(𝑛𝜋𝑦) 𝑑𝑦
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0

 

 

𝑏𝑛 =
2

sinh (𝑛𝜋)
∫ 4 (𝑥3 − 𝑥6)sin(𝑛𝜋𝑥)𝑑𝑥
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Plot: 

 

 
 



Problem 2 

 

(a) There are infinitely many solutions 

 

(b) 

 

𝑢(𝑥, 𝑦) = 𝐶 + 100𝑦 +
cosh(100𝜋𝑦) cos(100𝜋𝑥)

100𝜋 sinh(100𝜋)
 

 

where C is an arbitrary constant (which corroborates the conclusion from Part (a)). 

 

 

Problem 3 

 

𝑢(𝑥, 𝑦) = cos(4𝑦) − cot(4) sin(4𝑦) + (1 − 𝑦) cos(4𝑥) +
sinh(3𝑦) cos (5𝑥)

sinh (3)
 

 

Problem 4 

 

𝑢(𝑥, 𝑦) =  (16 𝑒−𝑥 − 𝑒3𝑥)sin(2𝑦) 

 

 

Problem 5 

 

A = –16   

 

 

 


