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Q 1. Choose the correct answer: | Meiks, 1Each

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

a) The signal amplitudes approaches zero &) The signal is periodic or has a statistical
the time goes to infinity regularity
c) The signal is aperiodic done of the above

2. The unit step function is classified as:

a) Energy signal bNeither energy nor power signal
c) Power signal dCannot decide

3. The power value of the sinusoidal siggé) = C sin (@t + §) depends on:

a) The maximum amplitude only Ahe maximum amplitude and phase angle
¢) The maximum amplitude and frequency  Tdile maximum phase angle and frequency

4. If g2(t) =k gu(t), the energy of the signgi(t) equals:

a) The energy ofu(t) b) The energy of(t) multiplied by X
c) The energy ofi(t) multiplied byk? d) The energy 06:(t) multiplied byk

5. If g2(t) = — gu(—t + 3), the energy of the signgd(t) equals:

a) The energy of(t) b) The energy ofu(t) plus 3
c) The energy 06:(t) multiplied by -1 d)The energy 06.(t) multiplied by 3

6. The signag(— 2t + 5) is:

a) g(t) advanced by 5, then time-inverted, b) g(t) inverted in time, then compressed by 2,
then compressed by 2. then delayed by 5/2.

c) g(t) inverted in time, then compressed byd) a) and b)
2, then advanced by 5.

7. If the complex exponential signatgt) (with the frequency1) andx(t) (with the frequency.)
are harmonically related, which relationship isreot forw: andwo:

a) w1 = w2 b) w1 =5/2w2
C) w1=6/2w2 d) w1 = 2/6 w2

8. The complex number (13-/ (1 +j) equals:

C) e—j7l'/4 d) e—jﬂ.’/z
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9. Which one of the following systems is nonlinear:
a) y(t) = 2x(t) + 3 b)y[n] = nx[n]
c) y(t) = (t - 1)x(t) d) y(t) = 2x(t)
10. The systeny[n+ 1] =x3[1 - n] is:
a) Linear and time-invariant R)inear and time-variant
¢) Nonlinear and time-invariant d) Nonlinear and time-variant
11. The system givenin Q.10 is:
a) Memoryless and causal M)emoryless and non-causal
¢) Non-memoryless and causal d) Non-memoryless and non-causal

12. In the parallel interconnection of systems:

a) The total output is the output of the last b) The input is processed by all systems
system simultaneously

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

13. For the signak(t) = 4 cowot, the Fourier series coefficients are:
a)a=0,a=2,a-1=2 b)ao=0,a1=2/j,a-1=-21]
c)a=0,ai=4,a-1 =4 da=0,a1=2,2a-1=-2

14.  Which one of the following periodic signals is alely integrable:

a)x(t) =1/(2),0<t<1 b)x(t) =t=2,0<t<1
c) X(t) =Int, <t<1 d)x@) =Int,0<t<1

15. . . o , : t
Given a periodic square wave which is defined @ver period asx(t) = rect 5 —2<t<?2
The Fourier series coefficierdg are:

a) ap = ¥2 ,a = (1kr) sin kx/2) fork#0 b)ao = ¥2 ,ak = (1kx) sin ) fork#0
C) a =1 ,a = (1kn) sin kz/2) fork#0 d)ap =1 ,a = (1kn) sin krz) fork£0
16. . . . > a, .
Fourier series is expressed using the formta=a, + ZZ—_ksm kgt , when:
k=1
a) X(t) is real but &} are complex bXx(t) is complex but &} are imaginary
c) x(t) is complex but &} are real d) x(t) is real but &} are imaginary

17. Given the impulse train signal.(t) whereTo = Y2 sec, the Fourier series coefficientsft) are:
a) ak = 1/2 for all values ok b)ao=2 ,ak =4 fork#0
C) ak = 2 for all values ok d) J7o(t) does not have Fourier series

18. Inverse Fourier transform is calculated as:

a) x(t) = TX(f)ejz’“df b) x(t) =%TTX(f)ejz’ﬁdf
C) x(t) =217TTX(jw)e'j“dw d) x(t) =%TTX(ja))e"“dt
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19. The signum function sgt)(is shown on the right. This function cat 1 sen®

be defined as: 1
a) sgnf) = u(t) + u(-1) b) sgnf) = 2u(t) — 1 o -
c) sgnf) = u(t) —u(-t) d) b) and c)

20. The Fourier transform of the function spné:

a)1/jo b) 2 /jew + 2z d(w) — 1
0) 2 /jw d) 2 /jw — 7 5(w)

21. For the linear time-invariant system, the input antput are related as:

a) Y(iw) = H(je) * X(jo) b) y(t) =x(t) * h(t)
c) x(t) = h(t) * y(t) d) Y(jw) = H(jw) / X(jw)
Q 2. Find the Fourier series coefficiergisof the following two periodic signals: 10 Marksg
a) yit) =t -1<t<1

b) yo(t) =%t 0<t<2
Hint: you can use Fourier seriesintegral only or Fourier seriesintegral and Fourier series properties.

Solution:
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a) See Note “Fourier Series of Triangular & Sawtodtaves (Examples)” — Pages 6, 7.
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b) See Note “Fourier Series of Triangular & Sawhodfaves (Examples)” — Pages 4, 5.
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OR Page 8.
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Q 3. Eind and sketch the Fourier transfoXfjw) of the following signals:

a) Xl(t):feCt(%] b) x(t)=e= a>0

1
Please simplify your answer as much as you can.

Solution:
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a) See Note 12 — Pages 8, 9, 10.
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b) See Note 12 — Pages 6, 7.
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we  sketcl. X (jw) as;

— S L
for wzo > Y(ju)yo 24 _ 2
C\L a
be N =0 =D X()u): Eath —_ O
o
F"V W= e D X()N) = =2 = O
o0
for w:«é)(()'w): L= 2 4 - 4
at+ at 2 at a

2 using “duality property”.

Q 4. Find the Fourier transfori@(jw) of the signalg(t) = 0

Solution:
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See Note “Properties of Fourier Transform (More fagkes)” — Pages 2, 3.
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Q 5. For an LTI system, if the input signalés® u(t) (wherea > 0) and the impulse response of the

system iu(t), find: 8/arks

a) X(jw). b) H(jw). C) Y(jw). d) y(t).
Solution:
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See Note 13 — Pages 4, 5
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OR Pages 1, 2 fort).
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