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Name: SOL{JT ((}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. 
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1. 25 pts. A periodic discrete-time sinusoidal signal x[n] is given by x[n] = A cos (w0n + ef>). 

The figure below shows a graph of exactly one period: 
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Notice that the graph starts at n = 0 and ends at n = 24. This is exactly one period. 

Find the amplitude A, frequency w0 , and initial phase ¢. 

Hint: according to the formula sheet, if a discrete-time sinusoidal signal x[n] is periodic, then 
Wo m h dN . 
27r = N w ere m an are mtegers. 

➔ T"'e l'VV<X occ.vv-5 a.+ vr=:o A=3 
p- S""o ¢ ~ o. cf=- 0 

N= 2.5 (-i-ie, ler11j~ Ok' t'~e. ~~~r ii) 61t 
{;,)b := ~ 

rn= 3 ··hwies an;v~t{ (.f~ j r!frp~) 
luo _ rt\ '3 2 

rJ - - e>- W0 :::. b1'f -- - .as 21( 
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2. 25 pts. A continuous-time signal x(t) is given by 

x( t) = 120 cos ( 60t + 
3
;) + 240 cos ( 60t + 

2
;) . 

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

x(t) = A cos (60t + ¢). 

f~so r ~or \7.0cos ( ,ol + ~): A~ 1'2.G>J ¢ =- 3; : 

~,- ~ 240cos (~ot + f): f¾;Z40; ¢= 71- : 

X, ::: /2.(J COS ( ~) t-j 120 Stt-1 ( '3¾) ::. -5+. 8 528 + j 81-. 85"28 

'tz:: 24Q (IJS(~) + j 24() SIii\ ( ~) :: - 120 + j 2o7,84(, 

fha~r- .+tr rx,l.-1;) =- X -=- ><t + ~2. :: -204 .. 85'3 -r j 29211 C;;9 9 
'a\ 

A= lx.1 = \rl-W4.tti3)1.. + (292.,99) == 35', .. 2b4-

-i> Si ~c.e. </; is ,~ ~e 2 'iltJ./ 1 vetthu "'-lj a.¼ II\ w ,t \ X J :r:""1 

j ,ve -t~ Wi'&A'tj av.~ le.; a.~" w, 1 t ~ ive.. 
-r~ a~j fe. ft .$~~ et+ V-!j~-r. F"a- </J, 
~ lMu }\-' ttJJ or ~v \,-\-r'l l+ -;t -\o ~ e.+ 'f -:. & '!. 1t " 

Q= ~4-~~[2CJ2.6~91 = ~it..~ [-/,429S'3J,:,. -0.,9f>Ol5"4 raJ 
l~204.0s~ 
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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 

1 1 
h[n) = 8[n] + 28[n -1] - 28[n - 2]. 

The system input is given by 

x[n] = 48[n + 1] - 68(n] + 28[n - 2). 

Find the system output y(n]. 

jU\) = Un1 * ~C""'-1 

= 't.L~) + [ o'C""l + ~el'f .. -"'.~ - ½JT .. -aJ 1 
- -U-f\l*el'[(l + ½1Cett1..)t o'C~-l) -½ 1<.C-~1 * J'[n-1.l 

= "X.rf\1 + ½-xc~-() -½. 1<.r~-~1. 

:. 4E- c~-t, ,1 - G, J'(V\; +i;r~--z...-:1 4:--- ~c-11\ '1 

+ 2iCriJ -3tr~-r} + J'flll-.3) ~½-x.rn-tJ 
- :zd' UH) -t- 3r)' V\-2-1 - Br 11-<t-11 

:: 48[~rl) -ffft\) - 5 ttrti-t') + t o'[~-?]+Q'[~-11-ff~+J •t~ .. f) 
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3. 25 pts. A discrete-time LTI system H has impulse response h(n] given by 

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

The system input is given by 

x[n] = 4o[n + 1] - M[n] + 2o[n - 2). 

Find the system output y[n]. \\ 07'~1'. WAY l{ 

j C'"-1 = ~C"~l ~ kc~1 

= ! 4tr~t tj -~t[nj .,_ '2/rtit-z.J S .Jr- ~:CtA-1 

= 4kr~+ ,1 - , kr""', +- ~ ~ r\l\ -d.a 'J 
= ~~ r!A't l ""\ t -a o' r~"1 -211:11\- () 

- ,tr~1 - 1e:tr~-tl -ta ! btlll--1.1 

+2tr~¢002J ~tr~-,1- tS~-,1 
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4. 25 pts. A discrete-time LTI system H has impulse response h[n] given by 

h[n] = (¼) • (u[n] -u[n-41) = { (r' 

The system input is given by 

x[n] = (~) n u[n]. 

Find the system output y[n]. 

Hint: here are the steps for performing convolution: 
00 

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

0 :s; n ::; 3, 

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 graph of h[n - k] and add up 
the product graph to get y[n]. 

~ r-l(-&~)J ~ [Ac~-"-7 

l-10~-\< 

___ af)__..._________,)\( 
r, 



More Workspace for Problem 4 ... 

case. m.) ~-3 .,,/ o 
I\...,., 3 

;;:- ( ++ )" 211-3 ;_ ;"+I -= ( ¼f 2•14 2~~ -i,'2."' 

= ltY' [ 1.2" - i-3 2"J -: CAY" 211\ ( -i.- r"'! 1 

-=- l \'f [ 2 - ½ 1 = Ct.)~ L lb;\ J ,= i l½.)~ 
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hrl'-> 
~)'(.. 

__ _.lir-i-~ ..... _.__-~,, l~ 
o 3 

~r~J 

~ -()----------...:a~ ~ 

Ctl sa. .:c.) n <- t> 
l)O 

jr~1-= Lo = o 
~.,.~ 

o II\ ~o 
2(1)" - l¾)" \ 0 ~VI< 3 

½(~)" J U\,,3 


