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1) Find the transfer functions, impulse response, and step response for 𝑦′′ − 𝑦′ − 6𝑦 = 𝑓(𝑡). Assume 

that all of the necessary initial conditions are zero. 

2) Find the Fourier series for 

𝑓(𝑥) = {
2, 0 < 𝑥 < 1,
0, 1 < 𝑥 < 4.

 

To what value does this series converge to at 𝑥 = −3? 

3) Use the definition to find the convolution 𝑒−𝑡𝐻(𝑡) ∗ 𝑒−𝑡𝐻(𝑡) related to the Fourier transform. 

4) Derive the Fourier transform for 𝑓(𝑡) = 𝑒−|𝑡|. 

5) Find a particular solution for 𝑦′′ − 4𝑦 = 𝛿(𝑡). 

6) Find ℒ{𝑓(𝑡)} of  

𝑓(𝑡) = {
1, 0 ≤ 𝑡 ≤ 2,
−1, 𝑡 > 2.

 

7) Show that {cos 𝑛𝑥}𝑛=0
∞  is an orthogonal set on [0, 𝜋].  Find the norm of each function. 

8) Find the first three non-vanishing coefficients in the Legendre polynomial expansion of 

𝑓(𝑥) = {
𝑥, −1 < 𝑥 < 0,
0, 0 < 𝑥 < 1.

 

 

 

Q 1 2 3 4 5 6 7 8 Total 

Max 12 14 12 12 12 12 12 14 100 
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1. The Fourier transform of )()sin()( tHttf  is )]1()1([
21

1
)(

2



 






i
F .  Find the 

Fourier transform of 

)1()1sin()(  tHttf . 

2. Find 












12

2
1

s

s
L . 

3. Use the Laplace transform to solve: tyy  2 , .2)0( y  

4. Let 1)(  ttf  and 
tetg )( .  Find the convolution related to the Laplace transform. 

 


