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1. Use separation of variables to solve: (061F3) 

𝑢𝑡𝑡 = 𝑢𝑥𝑥, 0 < 𝑥 < 2, 𝑡 > 0, 

𝑢(0, 𝑡) = 𝑢(2, 𝑡) = 0, 

𝑢(𝑥, 0) = 0, 𝑢𝑡(𝑥, 0) = 1. 

 

2. Use Laplace transform to solve: (071F3) 

𝑢𝑥𝑥 + 𝑢𝑦𝑦 = 0, 0 < 𝑥 < ∞, 0 < 𝑦 < 2, 

𝑢(0, 𝑦) = 1, 𝑢(𝑥, 0) = 𝑢(𝑥, 2) = 0. 

3. Use Fourier transform to solve: (071F4) 

𝑢𝑡 = 𝑢𝑥𝑥, −∞ < 𝑥 < ∞, 𝑡 > 0, 

𝑢(𝑥, 0) = {
3, |𝑥| < 5,

0, otherwise.
 

 

4. Solve: (061F5, Ex 12.3.3, Bessel Series) 

(𝑟𝑢𝑟)𝑟 + 𝑟𝑢𝑧𝑧 = 0, 0 < 𝑟 < 1, 0 < 𝑧 < 2, 

𝑢(1, 𝑧) = 0, 𝑢(𝑟, 0) = 0, 𝑢(𝑟, 2) = 4. 
 

5. Use d’Alembert formula to solve: (071E2, Q3) 

𝑢𝑡𝑡 = 𝑢𝑥𝑥, −∞ < 𝑥 < ∞, 𝑡 > 0, 

𝑢(𝑥, 0) = {
1 − |𝑥|, |𝑥| ≤ 1,

0, |x| > 1,
 

𝑢𝑡(𝑥, 0) = 0, −∞ < 𝑥 < ∞. 

Sketch 𝑢(𝑥, 3). 
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