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You may or may not need the following formulas and attached Table: 
 

cos θ = 1
2
e jθ + e− jθ( ) sin θ = 1

2 j
e jθ − e− jθ( ) 

 
cos2θ = 1

2 1+ cos2θ( )  
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Summary of Fourier Relations 
 
Time Frequency Formulae 
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PROBLEM 1: (40 Points) 
 
1. 
 
Find Fourier Transform of the following signals: 
 

a. 
||

2
1)

5
sin()

3
cos(][

n

nnnx ⎟
⎠

⎞
⎜
⎝

⎛=
ππ                    (8 Points) 

 

b. ∑
∞

−∞=

−=
n

nttx )3()( δ       (8 Points) 

  
2. 
Find inverse Fourier Transform of the following: 
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∞
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k
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b.  )(wX  is the following               (8 Points) 
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PROBLEM 2: (30 Points) 
 
When the input to an LTI system is given by: 
 

]1[]2[
6
1]1[

6
5][

6
6

−=−+−− nxnynyny  

 
 
a. What is the output of this system if the input is )2/5sin(][ ππ −= nnx ?   (5 Points) 
b. What is the frequency response, )(ΩH , of this system?   (5 Points) 
c. What is the output of this system if the input is nnx )1(][ −= ? (5 Points) 
d. What is the impulse response h[n] of this system?                     (15 Points) 
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PROBLEM 3: (30 Points) 
 

 
1. Let tetx 10)( −=  
 

a. Find the corresponding continuous time Fourier Transform of x(t)? (7 Points) 
 
b. If we desire to sample this signal with π200=sw ,  how should we process x(t) 

before sampling to avoid aliasing? (8 Points)  
 
2. 
 
      

a) Write the impulse response h[n] of the following bandpass digital filter, given between 
],[ ππ− : (7 Points) 

 
              

 
 
    b)  What is the output of this system if )4/cos()cos(][ nnnx ππ += ? (8 Points) 
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