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Question 1                                                                                                         (8+7 points) 

a. Use the definition of the Laplace transforms to find  ℒ{𝑓(𝑡)}, where 𝑓(𝑡) is 

given in the adjacent figure 

 

b. Use the method of partial fractions to find  ℒ−1 {
1

𝑠3+5𝑠
}. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



points) 5+5(                                                                                                          Question 2 

a) Use translation theorems to find ℒ−1 {
5𝑠

(𝑠−2)2}. 

b) Write 𝑓(𝑡) = {
1            ,   0 ≤ 𝑡 < 1
−1               ,    𝑡 ≥ 1

   in the compact form and find ℒ{𝑓(𝑡)} .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



points) +1010(                                                                                                       Question 3 

a) Use the method of convolution to find ℒ−1 {
3

𝑠3−2𝑠2−9𝑠+18
}.   

b) Solve the following integrodifferential equation 

𝑦′ = 1 − sin 𝑡 − ∫ 𝑦(𝑠)𝑑𝑠,       𝑦(0) = 0.
𝑡

0

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



points) 51(                                                                                                         Question 4 

Use the Laplace transform to solve the following IVP 

𝑦′′ − 𝑦′ − 2𝑦 = 𝛿(𝑡 − 𝜋),            𝑦(0) = 1, 𝑦′(0) = 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



points) 5+5(                                                                                                          Question 5 

a) Show that the set {1, 2𝑥}  is an orthogonal set with respect to the weight  

        𝒲(𝑥) = 𝑒−𝑥2
 over (−∞, ∞) . 

b) Let {∅𝑛} be a set of orthogonal functions over [𝑎, 𝑏]. Show that 

‖∅𝑚 + ∅𝑛‖2 = ‖∅𝑚‖2 + ‖∅𝑛‖2,        𝑚 ≠ 𝑛  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



points) 10(                                                                                                          Question 6 

If the Fourier series of     𝑓(𝑥) = {
0              ,   − 𝜋 < 𝑥 < 0
sin 𝑥            , 0 ≤ 𝑥 < 𝜋

        is given by 

𝑓(𝑥) =
1

𝜋
+

1

2
sin 𝑥 + ∑

1 + (−1)𝑛

𝜋(1 − 𝑛2)
cos 𝑛𝑥 .

∞

𝑛=2

 

Show that    
𝜋

4
=

1

2
+

1

1∙3
−

1

3∙5
+

1

5∙7
−

1

7∙9
+  ⋯   . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



points) 14+3+3(                                                                                                    7Question 

  Consider the function  𝑓(𝑥) = {
1            ,   0 < 𝑥 < 1
2 − 𝑥    ,   1 ≤ 𝑥 < 2

 . 

   .𝑓(𝑥) expansions of sinerange -a) Find the half 

b) Sketch the graph of the periodic extension of 𝑓(𝑥) on (−6,6). 

c) Find to what value this series converges when 𝑥 = 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


