Electrical Engineering Department
Signal Analysis (802321) - G1

Dr. Mouaaz Nahas

First Term (1436-1437), Second Exam
Thursday 30/01/1437 H
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Choose the correct answer: otal 26 Marks

Part A— CLO 2: Apply some time operations to signals and analyze the unit impulse, unit step, exponential cnd

Stnusoidal functions.

1. Which statement is correct? 1 Mark
@ :;:nilgsn aiobseryed in real iife ré enstgy b) Both energy and power signals exist in real life.
c) All signals observed in real life are power signals 4 Ap ower signal must necessarily have finite
duration.
2 In communication systems, message signal and noise signals are classified as: 1 Mark
a) Message is random but noise is deterministic &) Hoise 'S Far}dom bpSmes it iliornando or
deterministic.
¢) Noise is random but message is deterministic @ Both message and noise are probabilistic
3. If g2(t) = — gi(= ¥ £ + 3), the energy of the signal g(¢) equals: 7 1 Mark
a) The energy of g,(¢) multiplied by — 2 b) The energy of g;(¢) divided by 2
@ The energy of g,(r) multiplied by 2 d) The energy of g,(r) multiplied by - %
E xpawsion by 2
4. The signal g(~21+3)is: = §[-2Ct— 3/2)] . 1 Mark
a) g(t) delayed by 2, then time-inverted, then b) g(¥) left-shifted by 3, then time-inverted, then
compressed by 3 expanded by 2
@ £(?) time-inverted, then compressed by 2, then d) g(#) time-inverted, then compressed by 2, then
right-shifted by 3/2 left-shifted by 3
3 If a signal is time-shifted, scaled and inverted, which order can be followed? 1 Mark
a) Scaling > inversion = shifting b) Shifting - inversion = scaling
c) Inversion > scaling - shifting (@ All the above Cas 1-9"“3 as s )...H_-.,La 1
net in the middie).
6. Given the signal g(¢) shown in the figure. Sketch the signal —g(1 - 2#). 2 Marks
Methed (2): @ Lefbt_shift by V.
g & TInveyt.
; @ Compress by 2. .
‘;fr\auj , invert the 333“\'& around the (-::‘i‘)
0 T AR @ (gIC-tn) @ g9
2 o 3 3
Loy T i \ ¢ &
T
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Which definition is correct for the unit impulse function §(t)? 1 Mark
o
a) §(t) = 1att =0 ® sty =gatt 40 §(Bzo , to
&(t) isundefinedatt = 0 f_":o s()dt =1 -
c) 6(t) =latt=0 d) () =1fort >0 j § (k) dr =1
=0att+#0 =0fort<0 - ub
8. The definition of the unit step function u(1 — ¢t) is: - W (e 1 Mark
@u(l—t)=1fort51 Du(l-t)=0fort<1 \ril—““ .
=0fort>1 =1fort=1 -y b ¢ t;
u(l—-t)=1fort < —1 du(l—-t)=0fort < —1 o w -
=0fort>-1 =1fort = -1 ‘—‘j_-\( 5 &
1
9. Simplify the following expression: [M] St+l) = Cos®(-1-2) S(t+) 1 Mark
t*+4t V¢ &) "
a) — 1/3 b) —(1/3) 8(z + 1) _ Ces(-3M 5 (kw)
4
1/3) 8+ 1 d) o d =
© (13)d(+1) ) - Cos(2m) s(ew)a &
e - =% § G
10.  Which relation is correct? 1 Mark
& Showld be ¢
a) [ 8(t)dt = u(t) 10
) 2=y d) a) and b)
11.  The unit step signal is classified as- 1 Mark
a) Energy signal ' b) Neither energy nor power signal
(© Power signal d) Cannot decide '
8 (k)
12. The energy and power of the signal g(z) =7 equal to: 1 Mark
- - —t 2z
a) E;=49,P,=0 ® E.=w,P,=49 Eaca  Poz 7249
Q) Eg=7,P,=0 d) E;=c0, P, =7 J r 197
13. The period-energy and power of the periodic complex exponential signal g(t) = e/%ot are: 1 Mark
2 Tty *ar = To
a) Egperiod= o, Pg =l J Peried = Y 3 b) Egperiod= G, Pg“_‘ T
Ee,.m=T,P=1 dEe,-;' =(D,P=1
@ #period "k Pa: EaPeriod/Tn ) Rpem noE
14, Which formula is correct? 1 Mark
a) fo =2nT, b) Tp = 2mjwy| SN |
- _ We Caw be +ve ar e,
¢) lwy| = 27T, @ T, = 2n/|w,| To canonly be positive.
15. The frequencies of a set of harmonically-related complex exponential signals, with the | Mark
fundamental frequency w,= 1007 (rad/s), can be: (in L-eDev- multiple of (oo n') e
a) 100z, 150z, 350, and 5507 b) 100z, 1507, 2007, and 2507
(© 100z, 3007, 5007, and 700% d) 100z, 50z, 2007, and 3007
16.  Which formula is correct? 1 Mark
a) e/®of = coswyt + sinwyt b) e/“f = sinwyt + j cos wyt
(@ 7@t = coswyt — j sin wyt d) e™/®o! = sinwyt — j cos wyt
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The signal sin wyt can be expressed in terms of complex exponential signal as: 1 Mark
a) %[ejwot — g~jwat) ® jiz[eiwor — e~wot]
c) %[_ejwot + e—jwot] d) ;.J'E[efwot + e—fﬂlof]
18.  Given an exponential signal x(f). If the exponent equals 720007z, the fundamental frequency
and period-energy equal to: w, = LsoeT (nu\[s) D foz 2022 _ 400 Ha 1 Mark
S E = Taz = | ™. i
8) o= 1000 He, Eypergg=c0 27470 " Fo ) £2 20007 Hy, B, pipg = o
@ Jo=1000 Hz, E, porips=1m d) £ =20007 Hz, E, perioy= 1 m
9. For the exponential signal e ~/59°7¢_the fundamental frequency and period equal to: 1 Mark

N°:—$-°°“' 6‘"‘”5)

a) wo=500x, T =4 ms. b) @y =500z, Ty =— 4 ms.
© wo=— 500z, T, =4 ms. d) oy=~500m, T=—dms. Toz 2= 28>
20.  Which one of the following signals is complex? 1 Mark
. i ,3 - B R L e
a) [7e~1%000nt| = T (reat) @ 2(Ge+jt?) = jE+) € = jtojtojlet)
¢) jiz[ejsom —eSS0m] _ i gent (veas) d) %[ejsom +eisont] L 4% L Creat)
21. Forthe complex variable z = 5_—1;_3 , the magnitude of z is calculated as: y 1 Mark
zl =
a) [(1/5)2 + (—1/3)2]~V/2 | (® (25 +9)~1/2 | (saes
c) (5% —3%)71/2 ' d) (5% 4 3%)12 ‘
22 Ifthe polar form of a complex number is v2e/s , its Cartesian form is: ji«i-[ 1 Mark
s VZ e o gifees(tn) 4 sin(3))
VETIGE 2id~J (_s_w L4 Y= 1)
i , 1 . = |z +3 =
VE-ig @1+j V= T

Part B - CLO 3: demonstrate the understanding of the orthogonal signals.

23, The signals g(f) and x(f) and are said to be orthogonal over the period [£: #,] ift 1 Mark
a) ffj x(H)g(t)dt = 0 b) fj: g(Ox(t)dt = 0
¢} Their inner product equals to zero. (D All the above
24, Which two signals are not orthogonal? ((See Note 2) . 1 Mark
(@ sin £ and cos ¢ over the interval [0, ¥ ] b) sin £ and cos £ over the interval [0, z]
c) sin ¢ and cos ¢ over the interval [0, 27] d) sin f and cos f over the interval [ 7/2, 37/2]
25.  The inner product of the two real signals £(1) and x(7) is defined as: 1 Mark
a) [x(t)dt [ x(t)dt b) g(8) x(0)
¢) The area under the curve g(r) + x(¢) @ The area under the curve g(z) x(1)
GOOD LUCK
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