
Spring 2022 

Dr. Havlicek 

ECE 2713 
Test 1 

Thursday, March 24, 2022 
12:00 PM - 1:15 PM 

Name:----'=S'---'O'-L_U_T....:.'_D....:.N-'--__ _ 

Student Num: _________ _ 

Directions: This test is closed book and closed notes. Calculators are allowed. You may also use 
the formula sheet provided with the test. All work must be your own. You have 75 minutes to 
complete 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 my honor, I affirm that I have neither given nor received inappropriate aid in the completion of this test. 

Name: ___________ _ Date: ___________ _ 
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1. 25 pts. Consider the discrete-time signal 

. x[n] = 4 cos Ggn) . 

(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 graph that shows one period of x[n]: 
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2. 25 pts. A continuous·tirne signal x(t) is given by 

x(t) = cos (1, 000ll"t + ~) + 4 cos (1, 000ll"t + 9;) . 
Use phasor addition to express x(t) in the form 

x(t) = A cos (1, 0007rt+ ¢). 

Hint: make sure your calculator is set for radians, not degrees! 

'P ha. 50,.. .pot" Co S (I,OM"lTt + 1T"/4-): X,:: e J "11"/ f 

?h~!or ~Of" 4CCl~(\I04~1it+~1i"(e): )<.'2.. = te.J· 'TI/S 
P~Ct"()1"" ~r 'X: (t) ~ X = X I -+ X t 

:: e.~ 11"/+ + ~ej ' 7f/a 

-::. [(.os("II",4) + j SIVlL ~d] -\- [fcos( 'Js) -t- j 4 SIVl ( '"%)] 
: [cos Vr4) + 4 CoS ( 91Va) 1 + j r $1;'1 L '11"4) +- 4-5111) t'lf/e.) 1 
~ [o.7Q, I01- S,"5"5"2];- j [0.707101- \.S"3013] 
:: -'2.,?~B"'\ -jo.a'23~'2( 

A: \Xl::: J(-2.'S84-IYZ+"t-O'81.'34"Z.-')'l.~ :: "'-9-.0-{J-g-~€,""1 = 3,09'63 
~~ O("~ x.:. Oorc.t Q.V\(-O.B'2'3b"21 l ' 

-'l:;~atl e 
~ sin~ 4 \\ ct 3rJ/ ~"""Ar(,,'\-r Q"'~le.) o..4~", wil\ 

jilte. ~e.. \\)('()I\j etl/\~weV"'; 0-..+0 V\ IN ~\ \ .9 ive. e \-- .., 
-7 Tt--e.V\ 4 ::: 9- ! Tt 

g:::. CI.+t;f\ r -t)·~'2.3b'2." 1 = D.1 bS ~3 0 
l-2.'82>ft J 

3 A.\052 ( 9-7t = -2/6726b) ~::. 9+1C = o.U8930 +1I -::. • .,.. e>r 

. "'- . ,p.4l0 5'2-X::. Ae·J!i';:;: '3 ~O~<J83 e 
---------.-----------------------, 

\ 'X(tj; 3. 0 ~~ 83 CoS (1/1l/)O1l t + 3.41052) 

3 



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] = o[n]- 2o[n - 1] + o[n - 2]. 

The system input is given by 

x[n] = 3o[n + 2] + 2o[n + 11 - 3o[n]. 

Find the system output yIn]. 

'jtl\)::: 'X(n"J-lf ~~J:: 'j( (V\l ~ (o[VI] -28[~-' J -rd'["-zJ) 
::. 'X.[YI]·ldTVI") - 2j(,"CtiI")~J'(lI\-\J + J(.[n.) Jf8 (tiI-'-) 

- '"Xlvn - '2."XC"I-f') -to 1t (VI-'l.J 

-= 3&'(\1\-1"2] -t- 2 c\'(VI-t I) - 380() 
- ~ cr Cfl;-i) -1.\ Q ("J + b cS'[n-I J 

-\- '3ol llJ + 2. dert-I] - 3J'[rt-z-"3 

= 3 f (f\.{,1.] - trcl\+(~ - torVI-) -r e, dLIIl-\) - ~ ,rclll-2 ) 

Off.fG1<- wA '(: ':t!v\1:; -xtl'l-'l *~rI\1.:: (3tttfl.-It)t2t5'(v\,+I; -~J'tl(J) -l(-krv..') 
• 

= 36',1\-+4) * ~!I\) + '2dr~'I-I) 4t-kl\") - '3d't\\j~ ~(V\.J 

: 3~tv\.(o-a."J -\- "2. "'[Vlt'l,) - '3 htv\) 
-:::. 30\1\-t2] - foo\:fI-tl) -\"~ft'C'\l 

~2orl\+O -4 d'fn) ~'2otr.-I) 
- ~ or~) + ~ t[V\- I) - 30'(11-"21 

: 3Q\i\+t1-48CilT\) - ~orV\) -t-8o(~-\1 - 38(~-1) 
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4. 25 pts. A discrete-time LTI system H has impulse response h[n] given by 

h[n] = G) n urn]. 

The system input is given by 

( l)n { (-If x[n] = -6 (u[n]- urn - 5]) = o~' 

Find the system output y[n]. 

Hint: you should follow these steps: 

~ 

1. write y[n] = x[n] * h[n] = L x[k]h[n - k]. 
k=-oo 

o :S n:S 4, 

otherwise. 

2. Use the definition of x[n] given above to draw the graph 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 right 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 ~ph of h[n - k] and add up 

\ the product graph to get y[n]. ~ <'I j C "\ I. ~ ~ •• "" .... i Ie' ~ 1<0: ... ,; J d\ ::: "I. ~ J ~ fAl.l\j ::' t- 1\ I". "" .IVI VI, - ~ J 
C (-t) \( \t":~oa (-it 

Co.se.J:.) n: 0 (tt/j t:1 '? ~ 
~(v\1= ~ =-0 - V'I 0 4-

tc.::o-.o 
r 
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More Workspace for Problem 4 ... 
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00 

j [II):: 'X.DO¥ ~r~) = L hn.) -xc't-t::J 
K=-f1O 

db "-4 n d .,. t 

• 
More Workspace tor Problem 4 . .. 
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