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1. Solve the following system of differential equations using Laplace Transforms 

 

𝑥 ′ − 6𝑥 + 3𝑦 = 8𝑒𝑡  

−2𝑥 + 𝑦′ − 𝑦 = 4𝑒𝑡  

 

𝑥 0 = 1 

𝑦 0 = 0 
 

 

 

2. Given 

𝑓 𝑥 =  
𝜋         − 𝜋 ≤ 𝑥 ≤ 0
𝑥             0 ≤ 𝑥 ≤ 𝜋

  

 

a) Find the Fourier Series 

b) Sketch the graph from -7π,7π 

c) Evaluate the sum  

 
 −1 𝑛 − 1

𝜋𝑛2

∞

𝑛=1

 

 

 

 

3. Solve the following wave equation 

𝜕2𝑈

𝜕𝑡2
=

𝜕2𝑈

𝜕𝑥2
 

With the conditions  

𝑈 0, 𝑡 = 𝑈 1, 𝑡 = 0 

𝑈 𝑥, 0 = 0 
𝜕𝑈

𝜕𝑥
 𝑥, 0 = 2 sin  

3𝜋

4
𝑥 −

1

4
sin 2𝜋𝑥  

 

 

  



4. a) Solve the following Heat equation 

𝜕𝑈

𝜕𝑡
=

𝜕2𝑈

𝜕𝑥2
− 3𝑈 

 

With the conditions 
𝜕𝑈

𝜕𝑥
 0, 𝑡 =

𝜕𝑈

𝜕𝑥
 1, 𝑡 = 0 

𝑈 𝑥, 0 = 𝑥 1 − 𝑥  

 

b) What is the steady-state temperature? 

 

 

 

5. Solve the following Laplace Equation  

𝜕2𝑈

𝜕𝑥2
+

𝜕2𝑈

𝜕𝑦2
= 0 

 

With the conditions 

𝑈 0, 𝑦 = 𝐹 𝑦  𝑎𝑛𝑑  𝑈 𝑏, 𝑦 = 𝐺 𝑦  
𝑈 𝑥, 0 = 𝑈 𝑥, 𝑎 = 0 

 


