
Fall 2015 

Dr. Havlicek 

ECE 4213/5213 
Test 1 

Wednesday, October 21, 2015 
4:30 PM - 5:45 PM 

Name:---=S,---O_L_U_T_l_6_f\l __ _ 

Student Num:_· ________ _ 

Directions: This test is open book. You may also use a calculator, a clean copy of the course 

notes, and a clean copy of the formula sheet from the course web site. Other materials are 

not allowed. You have 75 minutes to complete the test. All work must be your own. 

Students enrolled for undergraduate credit: work any four problems. Each problem 

counts 25 points. Below, circle the numbers of the four problems you wish to have graded. 

Students enrolled for graduate credit: work all five problems. Each problem counts 20 

points. 

SHOW ALL OF YOUR WORK for maximum partial credit! 

GOOD LUCK! 

SCORE: 

l. (25/20) 

2. (25/20) 

3. (25/20) 

4. (25/20) 

5. (25/20) 

TOTAL (100): 

On my honor, ~ affirm that I have neither given nor received inappropriate aid in the completion of this test. 

Signed: ____________ _ Date: _____________ _ 
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1. 25/20 pts. A stable discrete-time LTI system H has input x[n] and output y[n] 

related by 
3 

y[n] - y[n - 1] - 4y [n - 2] = x[n] - 2x[n - 1]. 

(a) 6/5 pts. Find the transfer function H(z). 

~ " \( (~) - -a- t Yet) - ~ i-"i-Yl~) -= X[if:) - 2 t-I X (.:(;.) 
Y(1:) [ 1- i- I - 3/t~-'l.l - X (~) [ I - 2 ~-l J -

H (~J :; 
YCe) \-2r~ 1-2~-1 ::. ::::. 
X(t) -\ - :t-I

- ~ 1-'2. (It~ t:-I)(t-~r-I) II ... 

~ (:--2) 
(r -+ liz.) (c - ;{.) 

(b) 5/4 pts. Give a pole-zero plot for H(z) and specify the ROC. 

F 'f'0VtI'\ Of;) tl ~o'lle -: 

Fo\e S', -1..= -1/2.) :t:= 3/""1-

~UttS " l:. = (/ j t:. '-
Bec&\us€ t-t 's ~t&.b'ej fu 
R-oL Vv\ \)1-+ \II,C 11IJ..t t~ ~ 
IA VI'I1- C; r'~ Ie, . 

Ro C ~ i < (~I < *"2.. 

(c) 2/2 pts. Is the system H causal? Justify your answer. 

13ec~VJ~ t~ RoC IS $.11 ~~YllJltJ{) na ~wtpvlJe feJyMJe 

IJ..A\)~-+ ~~ +wo-s\"J~J 7 C411\ t-t leJ .e"uf&.t.I, 
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2. 25/20 pts. The continuous-time LTI system Ha(rl) shown in the figure below is 

implemented using an ideal A/D converter, a discrete-time LTI system Hd(ejW ) , and 

an ideal D / A converter. 

,------------------------------

T - ~06 :: 0,0002 sec i Ha(Q) : 
I 
I 
I 

I 
I 

I I 

~------------------------ ______ I 

Yit) 

The sampling frequency of the A/D and D / A converters is FT = 5 kHz, so DT = 
10,000n rad/sec. All input signals xa(t) are bandlimited to IDI < DT/2 (this simply 

ensures that the overall structure shown in the figure will be an LTI system). 

The impulse response of the continuous-time filter Ha is given by act) ~ 1-

W= 'ZOOOlT ha(t) = 5(t) - sin2~~Ont. .2.Y\W-\-_ ;!; It!. 
--rr t -:.. w 0 IA/ 

(a) 8/6 pts. Find the continuous-time frequency response Ha(D). 

-rtAbb~ W,,-Cn.) =- i - 1 tJi.~A- = ~ . { C:ni 
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(JU < 2DDD1f 

(b) 8/7 pts. Find the discrete-time frequency response Hd(ejW ) . 
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Problem 2, cont ... 

(c) 9/7 pts. Find the discrete-time impulse response hd[n]. 

I 1 r} 11. • .,.., Uc\ le~~) =: 1~~ , 
\ 

0 t 
--n If -11 -m 0 21t' ..". - -

T.~le.. J ~ s 
.~ 1. Ue. 

t[ftJ ~ tf\ ~ ~ -
1'\.V\ 

--------------------------------

-
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3. 25/20 pts. A discrete-time LTI system H has impulse response 

h[n] = 3nu[n] + ( _~) n urn]. 

The input is given by x[n] = (~) n urn]. 

(a) 3/2 pts. Is the system H causal? Justify your answer. 

The. Sv ste....... .. c \ L I 
lor, , :;) CCt.v5~ De caVJ~ V\[~1 = 0 V V\ <. 0 . 

(b) 8/7 pts. Find the transfer function H(z) and give a pole-zero plot. Don't forget 

to specify the ROC. 
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(c) 3/2 pts. I the system H BIBO stable? Justify your answer. 

-r~e. sYS+eM l~ t\o1" $"+A~ Ie be.~"uJe ~-e. l(oC -do e 5 t\b+ iV\ ~( \.tJ-e tl.te. IA III 'tt C! vt:Je . 
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4. 25/20 pts. A discrete-time LTI system H has impulse response 

h[n] = (~) n sin [~(n -1)] urn - 1]. 

(a) 11/9 pts. Find the transfer function H(z). Don't forget to specify the ROC. 
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Problem 4, cout ... 

(b) 3/2 pts. Find the frequency response H(ejW ). 

-- 1/ 
(c) 11/9 pts. The system input is given by x[n] = cos ~n. Find the output y[n]. 
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5. 25/20 pts. Let x[n] and h[n] be 4-point discrete-time signals given by 

x[n] - [3 1 4 1] 

= 30[n] + O[n - 1] + 40[n - 2] + o[n - 3], 0:::; n :::; 3, 

and 

h[n] - [5 - 9 2 - 6] 

- 58[n]- 98[n - 1] + 28[n - 2] - 68[n - 3], 0 :::; n :::; 3. 

(a) 13/10 pts. Use the DFT to find the 4-point circular convolution yc[n] = x[n]®h[n]. 
J 

XC1<-1 ::: L '"XC,,1 "'4 >'Ik : 3 W4t>~ '* Wt(." + f W/
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( k 2.' 3\ ) I I. ,t< I ,2 i< I- W '3 ~ '\ 
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