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Name:_S----"'O_L_Gt~:T__'__"'{)::::_..!1J~ __ 

Student Num: _________ _ 

Directions: This test is closed book and closed notes. Calculators are allowed. All work must be 
your own. You have 75 minutes to complete the test. You may use the formula sheet provided with 
the test. 

SHOW ALL OF YOUR WORK for maxImum partial credit! 

GOOD LUCK! 

SCORE: 

1. (25) 

2. (25) 

3. (25) 

4. (25) 

TOTAL (100): 

On m.y honor, I affirm. tha.t I have ne?ther given nor received ina.ppropria.te a.id in the com.pletion of this test. 

Name: ____________ _ Date: ____________ _ 

1 



1. 25 pts. A discrete-tIme.1.J.l sys em • T rJ"'r t H has impulse response 

h[n] = ( _~) n urn] 

and input 

x[n1 = 2 ( _~) n u[n1. 

Use the dIscrete-time Founer trans orm . £ (DTFT) to find the output signal y[n1. 
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2. 25 pts. A discrete-time LTI system H is formed by connecting three dIscrete-tIme LTI systems 
HI, H2 , and Ha as shown in the figure below: 

x[n] 

--------------------- -- -------- ----- ----- --------------, , , 
H 

I--~y[n] 

, 
~ _ ____ _ ____ __ ___ ______________________________________ J 

The impulse responses of the individual systems HI, H2 , and Ha are given by 

T~h~-e'l 
U \ le~W) -: ~ I'i., . 

\-1e"~'""" 

3 (l)n - 2 2 u[n], 

1 (l)n - -2 3 u[n], 

_ (~) n u[n]. 

\ 
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Problem 2, cont .. 

(b) 13 pts. Find the overall system impulse response h[n] 
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3. 25 pts. Consider the causal discrete-time LTI system H shown below. 

H 
x[n]-I-4~ I--....,-~~ Y [n] 

-rQ..~\e.. 
(Cd 

F and G are both causal discrete-time LTI systems. \ l ~ 
(l)n ~ (1.)::: \ _ ~-:l""\ ) l~ ~ The impulse response of F is given by f[n] = 4: urn]. "\ 1;.. 

The impulse response of G is given by g[n] = -~8[n]. G (1:) = _ ~ 
(a) 9 pts. Fmd the overall system transfer function H(z). e 
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Problem 3, cont. . 

(b) 8 pts. Give a pole-zero plot and specify the ROC of H(z). 

let) \ ~e-re. ~ Ot fo\e ~! = Z/3 . 

~ --t"'e..r~ IS. ti. ~e.rr, (2 e-::: D 

~M\)H- ~ e't.-+~,e,.,r 
-

~e.c.~ V ,Q. .\-\ \5 ~ ~ VeY'I 

tb be CUu S-'l.-l ~ 
(c) 8 pts. Find the impulse response h[n]. 
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4. 25 pts The mput x[n] and output y[n] of a causal, stable discrete-time LTI system Hare 
related by the difference equation . 

131 
y[n] - -y[n - 1] - -y[n - 2] = x[n] - -2x[n - 1]. 

2 16 

(a) 10 pts. Find the transfer function H(z). Be sure to specify the ROC. 

ll~) - h-' I'L:C) - ~ z-~ '(£=2:)::= X C.:c) - -t:e I XL~) 

YL:e) [1- ~~- fr:t--z.J.=:: Xf:t) [1-. ~Z-I ] 
'((,:t:) \ - ~-z:.-' I-ir' l-t L~) == - "3 =. _ 2-_ 

XUJ l~.ir'-Tb-l-""L (1+ t?I)(I-#"I) 
Ii \ S j'Vev-. -to ~e.. CIALt 5....\ -4 [<.Dc.. Vl-l.U~ be. e)(-te...r,w -to 

\ -1:C-\ ~ T~~ I a~J.eJ-t- f" 1~ .... 

-U~) ~ 6-t\L'Xl-t~\) ) R\)t WlU1+ ~ l=t:-I ') { 

(b) 5 pts. Give a pole-zero plot for H (z) 

f"YWI l-t{,t) 'I", -e"'M &-) t"'e..v-t. Me.. fDles @ ~:::: -t) ~ 
cevvs @, t.: I;.'l. 
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Problem 4, cont ... 

(c) 10 pts. Find the impulse response h[n]. 
t - tt.-\ - IA {S 

Ht~) -= CI-\-~r')(\ _ ~~I) - : -- +-l.-t-~\ t-~~I 

\ -t e l.,..'2. 3 A~ 
( - ~e 1~':;;-4 - .... -- -- f l+ 3 

l-tB- \ _ l-, 4 'a t 13:= (+~e (8-= 1: 
- 7. "3 \ - 3 

1-- - -\- -
4-/3 = 4-1+ t --\ + L 4 '4-J 4 3" 

'1l~) 
3/4 

+ 
1/4-

It I '> * --
(~*~l l-~~\ ) 

4-
L-v----J ~ 

'~(71 ~ l'2:17~ 

let ~le: 
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