Electrical Engineering Department

Signal Analysis (802321) - G1

Dr. Mouaaz Nahas
First Term (1435-1436), 2" Exam, Tuesday 10/02/1436 H
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1. Choose the correct answer:

To approximate a vector g by a vector x, we use:

1. g~cX

a) ¢ =g| x| cos 6/ |gf*

b) ¢ =|g| x| cos &

c)c=g.x/|xP

dyc=|xP?/g.x

To approximate a real signal g(t) by a real signal x(t)
over the period [ts, t2], we use:

g(H = c x(t)

2) c= Ei Ja@x@at

X t1

b) ¢ = Eitfg(t)x(t)dt

gtl

N

e j g(t)x(t)dt

C) C=

1

d c= T tjl g(t)x(t)dt

The inner product of the two complex signals g(t) and
x(t) is:

a) [g(t)| [x(t)| cos &

b) j g(t) x(t)dt

c) j g(t) x* (t)dt

é [a®x ®adt

X—gtl

d)

For the two signals g(t) and x(t), if the correlation
coefficient c, lies between —1 and 0, then:

a) g(t) and x(t) are similar

b) g(t) and x(t) are dissimilar

) g(t) and x(t) have maximum similarity

d) g(t) and x(t) have maximum dissimilarity

equals:
5. x(1) -
sin L ®|!

1
5
ol t— 5 0‘
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Given the two signals below. The correlation coefficient

a)l

b) 0.628

c) 0.961

d) Zero (the two signals are orthogonal)
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Simplify the following expression:
. T
sin—(t-2
i (t-2)

—4c |6t +1
t> +4 (t+1)

a) (-1/5) o(t + 1)

b) (1/5) o(t + 1)

c) -1/5

d) 1/5

In the cascade interconnection of systems:

a) The total output is the output of the last
system

b) The total output is the sum of the outputs of
all systems

¢) The output of the second system is fed back
and added to external input

d) The input is processed by all systems
simultaneously

In memoryless systems, the output at any instant n
depends on input samples at:

a) The same and / or past time

b) The same time only

¢) The same and / or future time

d) The past time only

The system y(t) = x(4 —1t) is:

a) Causal and memoryless

b) Causal and nonememoryless

¢) Noncausal and memoryless

d) Noncausal and nonememoryless

10.

The system y(t) = x(4 —1t) is:

a) Linear and time-invariant

b) Linear and time-variant

¢) Nonlinear and time-invariant

d) Nonlinear and time-variant

11.

Which one of the following systems is linear?

a) y[n] = cos (x[n])

b) y[n] = x*[n]

¢) y[n] = log (x[n])

d) y[n] = (n—1) x[n]

12.

Which one of the following systems is causal?

a) y() =x(=t+2)

b) y(®) = x(=2t)

0 x(t)= Y x(n)

n=t-1

d) x(t)= tZ_l:x(n)

13.

For the periodic signal x(t) with the Fourier series
representation:

x(t)= > ae™
K=—0

The fundamental period equals:

a) 1sec

b) 2 sec

C) msec

d) None of the above

14.

Fourier series is expressed in terms of sine waves only if:

a) x(t) and {ax} are real

b) x(t) is real but {ax}are complex

c) X(t) is real but {ax}are imaginary

d) x(t) and {ax} are complex




Given the impulse train signal Jro(t) where To = 3 sec, the
Fourier series coefficients of dro(t) are:

a) ax = 1/3 for all values of k

b) ao=1/3,ax=2/3fork#0

15 ¢) ax = 3 for all values of k
d) Jro(t) does not have Fourier series
Given the signal x(t) = cos? 3xt Q) ao=%,a1=0, =%
If the fundamental frequency in radian per second is 3x: b) ag=0,a1=%,a =0
16. — — —
C) a=%,a1=%%,a=0
d a=%,a1=0,a=%
Which one of the following periodic signals is absolutely | a) x(f) =Int,0<t<1
17 integrable: b) x(t) =Int,»<t<1
' c) x()=t2,0<t<1
d x()=1/2t),0<t<1
Fourier series is expressed using the following formula a) X(t) and {ax} are real
18 if: b) x(t) is real but {ax}are complex
' _ N i lex but {a}are real
x(t)=a, +2 coskayt +¢,) ¢) X(t) is comp
% ;Ak o+ d) x(t) and {ax} are complex
Given a square wave with the following characteristics: Q) T1=1,T=2
19 b) T:=1,T=4
Clx®= 1.t<1 ) Thi=%,T=2
0,1<f<2 dTi=%,T=4
For the signal x(t) given in Q.19: a) ao =%, a = (Lkn) sin (kx/2) for k #0
20 b) ap =%, ax = (L/kx) sin (kx) for k£ 0
' c) ap=1, ax = (L/kn) sin (kz/2) for k #0
d) ap =1, ax = (1/kn) sin (kz) for k #0
If the signal x(t) given in Q.19 is shifted down by ¥, a) by = ax— ¥, for all values of k
’1 then the new Fourier series coefficients by will be: b) be=a— Y, forK#0
' c) bk=ax—Y%,fork=0
d) bk = a
If the signal x(t) given in Q.19 is time-reversed, then the a) Co=ap,Ck=a = ak
oy | NEW Fourier series coefficients cx will be: b) Co=ap, Ck = @k = —a
' C) Co=—ao, Ck=a«k= &
d) Co=—ao, Ck = &k # —&
If the signal x(t) given in Q.19 is time-compressed by 2, a) dx = ax, but wo is doubled
then the new Fourier series coefficients dx will be: b) dk = ax/ 2 , and wo is doubled
23. ’ ——
C) dk = ax, and wo is divided by 2
d) d« = ax/ 2, but wo remains the same
If the signal x(t) given in Q.19 is shifted to the left by %2, a) € =ao, & = a e k%) for k £ 0
” then the new Fourier series coefficients ex will be: b) eo= a0, ex=ax e " fork#0
C) eo=0,e=ae ’"_((”/4) fork#0
d) eo=ap, ex=ax e ™ fork #0
If {ax} are the Fourier series coefficients of a signal g(t), | a) jkwo ax
o5 the Fourier series coefficients of the signal dx(t)/dt are: b) —jkwo ax

¢) (Ljkwo) ax

d) (=1/jkewo) ax




