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  ECE 1 6 1 A Mid t er m  I I  

Tu esd a y, 8  No v em b e r,  2 0 0 6   

 

Nam e:  ( Last )  _ _ _ _ _ _ _ _ _ _ _  ( Fi r st )  _ _ _ _ _ _ _ _ _ _ _  ( MI ) _ _  
 

Pr ob lem  1 :  _ _ _ _ _ _ _ / 2 0  

Pr ob lem  2 :  _ _ _ _ _ _ _ / 2 0  

Pr ob lem  3 :  _ _ _ _ _ _ _ / 2 0  

Pr ob lem  4 :  _ _ _ _ _ _ _ / 2 0   

Pr ob lem  5 :  _ _ _ _ _ _ _ / 2 0   ( on e o f  t h e t w o)  

 

 

TOTAL:      _ _ _ _ _ _ _ / 1 0 0  

 
 
 

Ru les:   
1. By writ ing your nam e above, you cert ify that  the solut ion is your own work. Cheat ing 

in any form  (copying another studentÕs work, using un-authorized m aterials, etc.)  
results in an im m ediate score of zero for the exam , and further disciplinary act ions by 
the School of Engineering. 

2. The exam t im e is exact ly 75 m inutes. 
3. No calculators or any other elect ronic devices. 
4. Write clearly. That is necessary to ensure that  you receive part ial credit . 
5. Cross out  any work you do NOT want to be graded. Wrong answers cause you to 

loose points.  
6. Part ial credit  is given ONLY to correct  solut ion techniques, not  to correct  answers 

from  wrong procedures. 
7. The exam is 12 pages and 5 Problem s. Problem  5 consists of the two problem s one of 

which you need to choose. I f you choose to solve both, you receive the higher score 
between the two.  
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Pr ob lem  1  
 
The input to a causal linear t im e- invariant  system is  
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The z- t ransform  of the output  of this system  is  
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a)  Determ ine H(z) , the z- t ransform  of the system im pulse response. I ndicate it s ROC. 
 
Answer:  ____________________________ 
 
b)  I s this system  stable? 
 
Answer:  ____________________________ 
 
c)  What  is the region of convergence for Y(z)? 
 
Answer:  ____________________________ 
 
d)  Determ ine y[ n] . 

 
Answer:  ____________________________ 
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Pr ob lem  2  
 
Show that  if for som e 

!  

a, a " 1, 

! 

H(z)
z=a

= B , then the output  of the system  to the input  

!  

x[n] = Aan  is bounded.  
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Pr ob lem  3  ( 2 0  p o in t s)  
 

Consider the following signal:  

!  

x[n] = a|k| n= 2k

0 n is odd

"  
# 
$ 

% $ 
 

 
a)  Find the DTFT of the signal for 0< a< 1. 

 
 
Answer:  ____________________________ 
 

 
b)  Find the DTFT of the signal for a= 1.   

 
 
Answer:  ____________________________ 
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Pr ob lem  4  ( 2 0  p o in t s)  
 

Consider a causal filter whose output - input  relat ion is 
 

!  

k1y[n] + 3y[n" 2] = k2x[n] + k3x[n" 1] " x[n" 2]. 
 

a)  Pick a set  of choices for

!  

k1, k2, k3 to ensure that  the output  to signal 

! 

cos("n) is a 
signal with am plitude 1, for all 

!  

" . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b)  Consider the above filter when 

!  

k1 = " 3, k2 = " 1, k3 = 0 and find it s m agnitude and 
phase response. Furtherm ore, calculate the output  of the system  when the 

input  is 

!  

cos[
" n
4

] + cos[
" n
2

]. 
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Pr ob lem  5  ( 2 0  p o in t s)  choose one of t he following problems:  
 
Pr ob lem  5 .1  
 
Consider a pert iodic sequence x[ n]  with period N= 8. One period of the signal is given by 
 

!  
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Find it s DTFT,

!  

X(" ). 
 
Answer:  ____________________________ 
 
 



Autumn 2006, ECE 161A, Midterm II                                                        Tuesday, November 7, 2006 
    

-  9 -  



Autumn 2006, ECE 161A, Midterm II                                                        Tuesday, November 7, 2006 
    

-  10 -  

Pr ob lem  5 - 2   
 
Suppose we are given the following inform at ion about a periodic signal x[ n]  with period 
N= 8 and Fourier series coefficients ak:  
 
1)  

! 

ak = "ak"4 
 

2)  [ ] ( ) .11n2x n!=+  
 
Find the Fourier series coefficients ak.  
 
Hi n t :  star t  w ith the equat ion for  t he Fourier series representat ion of x[ n] . 

 
 
Answer:  ____________________________ 
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Som e useful Z- t ransform s:          

!  

f [n]= an
u[n] Z"  #  $  F(z) =

z

z%a
,   | z |>| a |

f [n]= %an
u[%n%1] Z"  #  $  F(z) =

z

z%a
,   | z |<| a |

f [n]= an
u[n%1] Z"  #  $  F(z) =

a

z%a
,   | z |>| a |

f [n]= %an
u[%n] Z"  #  $  F(z) =

a

z%a
,   | z |<| a |

f [n]= a n Z"  #  $  F(z) =
az

1%az
+

z

z%a
,   | a |<| z |<|1/a |

    

 
 
 
 
 
 
 
 

Som e useful DTFT- t ransform s:     

!  

f [n] = anu[n] DTFT"  #  $  $  F(%) =
1

1&ae& j%
,   | z |>|a

f [n] = a n ,a <1 DTFT"  #  $  $  F(%) =
aej%
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+
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Energy of a signal                      

! 

"x = x[n]
2
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Som e useful num bers:  
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