
Spring 2023 

. Dr. Havlicek 

EOE 2713 
Test 1 

Thursday, March 9, 2023 
12:00 PM - 1:15 PM 

Name· Sot .. UT l O t\J 
Student Num.: _________ _ 

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

SHOW ALL OF YOUR WORK for maximum pairtial credit! 

GOOD LUCK! 

SCORE: 

1. (25) 

2. (25) 

3. (25) 

4. (25) 

TOTAL (100): 

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

Name-· ___________ _ Date: ____________ _ 

1 



1. 25 pts. Consider the discrete-time signal 

x[n] = 5sin (~;n). 
(a) 13 pts. Is x[n] periodic? If you say no, then explain why not. If you say yes, then find 

the fundamental period. 
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(b) 12 pts. Circle the gi:aph that shows one period of x[n]: 
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2. 25 pts. A continuous-time signal x(t) is given by 

(7r 21r) (7r 37r) x(t) = 4cos 7t+ 3 + 2cos 7t+ 4 . 

Use phasor addition to express x(t) in the form 

pha.sc,r::: Aejfl x(t)=Acos(~t+¢). 

ph<l~or- ft:.111"" 4cos ( ~ t + 7=f-) ~ A= 4 J rp ~ ?iff ~ X, : 4e. j '2.rt/3 

phtt.sor ~"' 2 Cos ( 'tt" ~) ... A ::: 2J ,{,~ l ~- X.2. :: 2 ej 
31t./4-

r hM<>,... for 'Xlt.) ~ X" X1 + Xa ::. 4eJ 2T[,13 + 2eJ 31T/t 

X = [ 4-cos (
2
¾)+ j 4 S II'> (2¾ )1 -t ['2,os ( 31y-'t) -t-J 2 ~u•, ( 33/4-) l 

:: [ 4(-~) + j 4Hd3)] + [2t-½P)-t j2(Hi)l 

= [-1. -1- 12 fl] + [ - i12 +..in 1 = l-2 - "2-) -1- J (2. "3 +ra) 
X: - 3.i\-\42l + j4 .. B7832 

A=- IX I :=. JC:- 3,4-\4-2\ )2. -1- (. 4.'2,7'i,:,L )2.. I -::. J3 5, 4 54-81 
"" ~-9 St3 '9 

J:r.~ 
➔ G'1nce.. ~ i5 ir, the. 2~<V jvac/r1,111-f~ '~+.-.111'1 ...,;, I ~ t._ , 

~ Ive:. t "1e "" """"'j ei 11 _1 le, , . • a-t-e. ,I\ w ;I J :j ,'ve.. -~ "'( 
-t ~ e. "'-")!) le & s l,,,w" ..._ 1- nj I, t; T lien 1,ve. ""'Ll.5-/- \ -• j 
aJd lo~ ,ub~f"ttt-t} 7t +o Jet- cf= et. 7C., ....... e 

... -=> f}.:: t:tt~"' (4· 31832. ) : d..tcu'\. (- { 4 2BS 3) .. - 0, 9~015 tf ' -3.+l4?.. I ' -

~ </; ~ I, t "IC, : -o, 960 I !>4 +- Tu = 2 ,IS 144 .j 2.10 i4'\-

pha.sor -f-or '"X t~) = X-: Aej </, = 5/15~3 ~ e 
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More Workspace for Problem 2 . . . 
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3. 25 pts. A discrete-time LTI system H has impulse response h[n] given by 

h[n] = a[n] + 28[n - 1) + 38[n - 2]. 

The system input is given by 

x[n] = 2o[n + 1] - 48[n] + 28[n - 1]. 

Find the system output y[n]. 

'j i:." J ::: '}CC" j .JI- h t:A "1 "' 1C C11 j ~ ( 0 t" 1 + '2 cl' t•H 1 + ld'tr. -·21) 
-:. 1lt:A"")f'ttc~J ...- ,2.-~c~1~1r~-1J ... 3'ittl11 ~ tr~-1-J 
= "t~ :l -r '2-l: c~ - rJ + '3 ,c. c~ --z. J 
-= 2ct~~~1 -4JCW\1 ~ ,d'c~-t1 t '"'tt"°1 

-\- ·tot") - ~ ttV\- \1 ~ 4ttVi-1l ~ -a 't-C-~ -('J 
+ ~ !It~-'\ 1 - \2d't11-·l.)-. hcl''C"-~ 

-= 2ocV\""' ,') ~ o ac"') -+ o ot~- \") -eat"'-"2-) -t' '-, ar~-1) 
3"r"-~ 

:. 2 at f\ ~ fj - 8 ot~ .... -i,.) Jc- ' C.t°( IA"' 3j 

~~J -==- 2.rt .. +!J - aat:. vt-'-J ~ t.ot"'-"'1 J 
-' 
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~ II ll 
lJ 071-fE:~ WA'( 

~~V\"') = htV\)-x--x.rrx; 

-= h fV\ l * 2a'fn-i- lJ -ft/tl'l1 ..,.. 2.d'r i'\-1) 

~ 2 ~ t\i11~ df~t fJ - trtAr~(.\.}f et[nJ-r 2. hrvi1;t Jf111-f) 

: 'l\..-tv1+1J - 4hr"'-:> -r"2.lrir111+1J 

::: 2 ( ,I' ( M f) -1- 2 cl' (lll"J + '3 ,l'[:111- l"J ") 
-4c1r ... , + "2cl'('1-J) + u '(11-,J) 

-+ 2 (,I'\ 'I\ - 11 "" w 1 'l -2 J -\- u r t1-1 J J 
:: 2f'\V\+ \") + 4d',vf) ~ (of'("'-fJ 

- 4/[V\J - 8 f[Vl ·tJ - l2tPCvt-1.J 
+ 2d'(~-l) -+. 4tl'[~·iJ-r &/{Vi•l) 



4. 25 pts. A discrete-time LTI system H has impulse response h[n] given by 

The system input is given by 

x[n/= (ff (u[n+ l]-u[n-4]) = { (r' 
Find the system output y[n]. 

Hint: you should follow these steps: 

00 

1. write y[n] == x[n] * h[n] = L x[k]h[n - k]. 
k:=-a, 

-1::; n::; 3, 

otherwise. 

2. Use the definition of x[n) given above to draw the g-raph of x[k]. 

3. Use the definition of h[n} given above to draw the graph of h[k]. 

4. Slide the graph of h[k] to the Tight by -n to get the graph of h[k - (-n)] = h[n + k]. 

5. Flip the graph of h[n + k] with respect to k to get the graph of h[-k- (-n)] = h[n - k]. 

6. For the n's in each region, multiply the graph of x[k] with the graph of h[n - k] and add up 
the product graph to get y[n]. ,,,,,,, 

_ 'L ,C[klV\C'V\-k-1 
~;;-~ 

c.o..s-e :t) t'l < - I 
~ ti\1 -=- f..o .:: o 

t~=-«) 
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More Workspace for Problem 4 .. . 

c o..se Ill.) n ..,., '3 
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· i<-::: ,_ L (<=-l 

~ (t)" f_ ('t)" =- ( t)"' i 2 k -:::: ltt 1 ·
1 ~ ! 4 

tt=-l L<:~-r · I 2. 

~ (lg)" ½=:/, :: (t)" [lb- ~ J "" U;)" [ ~ - fJ 
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''oT(-+erz WAY ,, 
More Workspace for Problem 4.,. 

00 

~ tnl ~ ~ r~1 * ~ r~) ::: L h (l<-) "x:[n-k.J 
~=-co 


