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Q1. Choose the correct answer. —_

1. A signal with infinite energy has a finite power if:

a) The signal amplitudes approaches zero as @ The signal is periodic or has a statistical
the time goes to infinity regularity
¢) The signal is aperiodic d) None of the above

2. The power value of the sinusoidal signal g(¢) = C sin (wt + 8) depends on:

(2) C only b) Cand @
¢) Cand @ d) w and 8
2 Given the signal x(r) = C) cos wit + C> cos wnyt + C; cos wst. The power of x(¢) is calculated as:
@ % [C + P+ G b) % [Ci + G+ 3]
) % [C) + Ca+ G5 d) [CF+ G2+ G5

4, If g2(2) = k g1(?), the energy of the signal g.(f) equals:

a) The energy of gi(t) b) The energy of gi(t) multiplied by 2k
(© The energy of gi(f) multiplied by ¥* d) The energy of g1(f) multiplied by &
5. . . . .
A signal is a power signal if:
a) 0 < [ |g(t)|2dt < oo b) 0 < limy_q - f_TT{jzlg(t)lzdt < o
. T/2 ) T
c) IlmT_m% f,;/2|9(t)]2df < @o< llmf_,w% f_T/leg(t)Izdt < o
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Q2. Choose the correct answer. M—

1.

If a signal is time-shifted, scaled and inverted, which order can be followed?

a) Scaling > shifting - inversion. () Shifting - inversion - scaling,
c) Inversion - shifting = scaling. d) All the above.
2. If g2(f) = — g1 (- t + 3), the energy of the signal g2(¢) equals:
@ The energy of g\(¢) b) The energy of g(¢) plus 3
¢} The energy of g\(f) multiplied by —1 d) The energy of g(f) multiplied by 3
3: Which relation is correct?
o0 _ du(t) _
a) J__8(D)dt = u(d) ® — = 6(1)
c) % = u(t) d) a) and b)
4, The continuous-time unit step function is classified as:
a) Energy signal b) Neither energy nor power signal
Power signal d) Cannot decide
5. Which relation is correct?
a) u[n] = §[n] + é[n - 1] b) 8[n] = u[n] + u[n — 1]
¢} u[n] = 6[n] —6[n — 1] @6[n]=u[n]—u[n—1]
6. Which one of the following signals is complex?
a) |7e~75000m | b) j Gt +jt2)
@ _E[e jsomt 4 g jsom:] d) % [e jsomt 4 o jsom]
7. If the complex exponential signals x(¢) (with the frequency @) and x»(f) (with the frequency w,)
are harmonically related, which relationship is correct for w, and w»;
a) )= an b) w2 =5/2 @
@w2=6/2 an d) w2 = 2/3 oy
8.

The signal sin wqt can be expressed in terms of complex exponential signal as:

. . 1 . _:
a) %[elﬁ-‘ot — giwot] ® % [e/@ot — g=jwot]

. a 1 . i
c) %[e»’“’ot + g~/ wot] d) 5 [e/@ot 4 g=iwol]
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Q3. Choose the correct answer, —_—

3

1. The inner product of the two real signals g(¢) and x(¢) is defined as:

a) [x(t)dt [ x(t)dt b) () x(1)

¢) The area under the curve g{r) + x(¥) @) The area under the curve g(f) x(¢)
2. The signals g(f) and x(f) are said to be orthogonal over the period [#: #7] if:

t2 — tz -

a) [’ x(g(t)dt =0 b) ;2 g(Ox(t)dt =0

¢) Their inner product equals to zero. @ All the above
3. Which two signals are not orthogonal?

@ sin ¢ and cos ¢ over the interval [0, %2 x] b) sin ¢ and cos ¢ over the interval [0, ]
¢) sin ¢t and cos ¢ over the interval [0, 27] d) sin ¢ and cos ¢ over the interval [- #/2, 37/2]
CLO#: | CLO: Mark:

Q4. Choose the correct answer. N

6
L In the parallel interconnection of systems:
a) The total output is the output of the last @ The input is processed by all systems
system only simultaneously
c) The output of the second system is fed
back and added to external input d) a) and b)
2. Which one of the following systems is nonlinear?
(@D y)=2x1)+3 b) y[n] = n x[r]
)y =@-1)x() d) y(0) = 2 x(z)
3. Thesystem y[n + 1]=x[1—n] is:
a) Linear and time-invariant b) Linear and time-variant
¢) Nonlinear and time-invariant Nonlinear and time-variant
4, The system given in the previous question is:

a) Memoryless and causal b) Memoryless and non-causal
¢) Non-memoryless and causal @ Non-memoryless and non-causal
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5. Which one of the following systems is causal?

a) W) =x(—t+2) b) y(1) = x(-26)
0 -1
¢) x(t)= D x(n) @ x0)= D x(m
n=t-1 n=—m
6. In memoryless systems, the output at any instant # depends on input samples at:
a) The same and / or past time b) The same and / or future time
@ The same time only d) The past time only

Q5. Show mathematically that the system y(f) = £ x(¢) is time-variant (i.e. not time-invariant).

@ X () — > 3,40 = vt)('(t)
X, (8) = ¥, (£-D
= Y, () = & x, &) = &£ X (£-%e) .o (V)

@ 3 (-t =(t-t) %, (k-ke) (V)
S oy, (D # 3 U-k) S The

sd:\rgm i s time—vaviant

Q6. Show mathematically that the system y(f) = x*(f) is nonlinear.
B4

3
Lt X, C6)—> 3, (x@ 4 X2 ) —3 3, =X, ®
x 3 (£) = ax (+) + bx, (k)
2 - i A
= 53(t): Xz = qx\(t)+ba<,_ﬂ')}: a:(,(lc)+£a>(z(t)+ld \
(V)

ay (6) + by, (&) 2 au(‘:(!c)_‘_ bx, (&) _ .- (v

(\) :{:Kl) —_-; T he S‘&'J\::\M '35 nonlineav.

) X_L(lr)
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Q7. In Fourier series theory:

a) The exponential Fourier series is expressed as: AT
od Jkat J k( ) ¥

x(H) =

et
—

K=-ot k-_0

b) The constant coefficient of the Fourier series is calculated as:

= "'? f x (&) 4k

T
c) The other Fourier series coefficients are calculated as:

~) kit
. j x (+) e dt
"7
d) For real signal x(r) and real coefficients ay, the Fourier series is simplified to:

-]
= &, + 2 > a, cos kw t
K=

o
Zake av Zake , k=

Q8. Given the impulse train signal §7,(¢) where T, = 2 sec:

a) Find the Fourier series constant coefficient ay. 1 Mark
b) Find the Fourier series coefficients a;. 2 Mark

¢) Write the Fourier series using complex exponential form. |1 Mark

e
%) %::‘ij(’c)dt:t«j Sr®aes L ()=
e A

T A , _
ket o ) ket
L) a . —‘—f*(")e A(»:—';J fi_g“ e
k r‘r T -—L

d

Y -y kw, (o) -
= g j STCU e At 5 (k) g (¥) - g(s) §O)
= 7 - 3

T

I//
et ak = () = &
== -J-j 4T, = 2 Tz
= E 2,
o J‘[(b-lot o4 J"LCJ-I-‘_“:-)k |
9 wtt)= L 3 e = -3 e = e
2 K=.o0 K=o k

M

jk(®kb
&

-0

1
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Q9. Choose the correct answer. —

6
1 Which diagram is correct to convert a periodic signal x(t) from time-domain to frequency-
domain?
F £S . F
2) 2(t) = X(j) (® (1) STE_a el S X(jw)
F : F FS§ :
0) x(t) = TP ayeikent d) x(t) S X(jw) > Tp o agelFot
2. For the signal x(#) = 4 cos wyt, the Fourier series coefficients are:
a=0,a=2,a_;=2 blay=0,a=2/j,a_,=-2/j
)ap=0,a=4,a- =4 Da=0,a1=2,a-,=-2
3. Which one of the following periodic signals is absolutely integrable?
a) x()=1/20),0<r<1 b x=t2,0<1<1
@x(t)=lnt,%a5t51 dx@)=Inr,0<r<1
4. . o . > a., .
Fourier series is expressed using the formula x(t) =4, + ZZ;" sin kw,t , when:
k=1
a) x(f) is real but {a;} are complex b) x(#) is complex but {a,} are imaginary
c) x(f) is complex but {a;} are real x(f) is real but {g;} are imaginary
3. Given the signal x(£) = cos® 3az . If the fundamental frequency in radian per second is 37:
a)a0=1/2,a1=0,02='/2 b)ao=‘/2,a1=%,a2=0
)ar=0,a=Y%,a=0 Da="%,a1=0,a="Y%
6. If a, are the Fourier series coefficients of a signal g(#), the Fourier series coefficients of the signal
dx(t)/dt are:
a) (1/jkeoo) a ke ay
) (—1/jkwo) ax d) —jkwo ai
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Q10. The continuous-time Fourier transform and inverse Fourier transform equations are:

od

-jut
B ol wt
Ba= —= J X (jw) e dw

Q11. Choose the correct answer.

L. The Fourier transform of the signal x(t) = e~**u(t) equals to:
a) F{e~atl—eaty(—t)} (® Fle @t} — Fle®u(—1)}
c) Fle®u(—t)} — F{e~dl} d) F{e=@4} + F{e%u(—t)}
2. Which Fourier transform pair is correct?
@ i 2 218 (w) b) sin 207t S ? [6(w — 207) + 6(w + 20m)]
¢) 6(¢) & o d) cos 20nt é%[a(m —20m) + 6(w + 207)]

3. The signum function sgn(¢) can be defined as:

a) sgn(f) = u(f) + u(— 1) b) sgn(?) = 2u(f) — 1
c) sgn(f) = u(t) — u(- 1) @ b) and ¢)
4. The Fourier transform of the function sgn(f) is:
a) 1/jw b)2/jw+2xdw)-1
2/jw d) 2/ jow — x d(w)
O e Fantier transform of the signal x(t) = e3* u(—t) is:
D XG) = 50 O xGw) = o
9 X(jw) = == ) XGo) = 5=




Q12.Given the signal: x(r) = rect [%)

a} Sketch x(7). 1 Mark -
b) Find the Fourier transform X{jw) in terms of sinc function.
¢) Sketch the Fourier transform X{jew).

0N Yect (-JC'.L)

(%)

1 —

(
v —:)“t- "J‘Ak_ -Jutt
(b) X(jw) = Jx(k)e i o= J e A _ .- Lle
Jln.l

Ll

i el
" j RN ~ v ,
\ ( e)h\ . ) o\ ( S e m ) 2 sin(w)
- )u a Jw - - W

08 [ X (G =2 sine®) |
G

2 Siwne e

kc) To sketch X(jw) 5 1’9 w=o D 3(()“) =20 = 2
25 X () :}.,.w\#f;(i s{nu):]: fim 2 Cosw _ 2 _ g
U*AOL%_ KUD) W= o { '

/(\
Fov & 4 b . L— Hof:h\LS rule

)((J,A) - 2 Sw\c&b'-\)

] S‘W\c.(lr\) o =D 3SinW=o 2
v 6.
o - + 7 +aAw, ——-. - -
s AN N\ A .
———Qv—p“\/__“_ T 2“,\/ o
Recalt that b w=o 5 X(GWaaT, (=12 xGuw-=
£ X)) =0 akt W=k /T, HARJT L S wst T, AW,

GOOD LUCK
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