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[20 Q. x 7:20 marks]

Choose the most appropriate answer.

1) Discrete Time signals are those signals .. ... . .a) which have non zero varues only at a discrete set of points in timeb) whose varue.is h9* only at a discrete ,"tLrfoirts in time.c) which cT t.ke only a discrete set of values at any time.d) for which all of above are true.

The.discrete time system ylnl = Zxfn] .a) is causal but not memoryless
c) is causal and also memoryless

b) is neither causal not memoryless
d) is memoryless but not causal

2)

3)

4)

5) The radian frequency of the DT signal shown is.........

a)

c)

Xffiojjte 
following is Nor a correct property of continuous time unit impurse signal

a) I!*ad?)ar = au(t) b) d(ar) = d(r)
c) 6(at) = 1a(r) 

d) d(a) = s

For a periodic continuous time signar with fundamentar period T, which is true?a) T must be a positive constant
b) T must be a constant either positive or negative
:] T must be a positive integei
d) T must be an integer eitGr positive or negative
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If a DT signals is defined
as.....

6)
as, x[n] = tl, Z, 3, 4, S, 5], the signal y[n] = xfn _2] is given

a) y[n) = {0, 0, 1,2,3,4,5,6} b) yln] = tL,2,2,4,5,5, 0, 0}

cJ y[n] = tL,2,3,0,0,4,5,6] d) yln) = t3,4,5,6,L,2]
The Fourier transform of continuous time sinc signal isa) a rectangular pulse b) constantc) a triangular pulse d) A sinc signal

7)

I
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8) If x3 [n] represents the convolution of two signals x{nl = {1,1} and x2[n] = {1,0}, x3 [0] is
equal to,
a) 3 b)2 c)l d)4

9) If h1(t), hz(t), and h3(t) are impulse responses of the individual sub systems, the net impulse
response of the system shown below is.....
a) h(t) - hr(t)hr(t) + hr(t)hr(t)
b) h(t) - hr(t) + hzt) + hr(r)
c) h(t) - hz3) + [hr(t) * hz(t)l
d) h(t) = hr(t) * hr(t) + hs(t) * hz(t)

10) Fourier Series of a periodic signal x(t) with period T will not converge if,
a) x(t) has more than one maxima within one period
b) lx(c)l is not finite at all values of t
c) x(t) has more than one discontinuities within one period
d) x(t) is not bandlimited signal

1t) Gibb's phenomenon is related to convergence at discontinuity of....
a) Continuous Time Fourier Transform b) Discrete Time Fouriei Transform
c) Continuous Time Fourier Series d) Discrete Time Fourier Series

12) i1, the Fourier transform of a signal x(t) is X(jot), then X(i (ar - aro)) is the Fourier transform of

I

a

l3)

a) ei'tx(t - olo) b) eiutx(t)

c) s-iaottclsl d) ei@otx(t)

The Fourier Transform of the signal x(t) -- eotu(-t) is... .......
a) x(id)=* t,xul.,)=*,

c) x(ia)=h $xQa)=-,_,

14) The spectrum of discrete time periodic signals, given as DTFS is ... ......
a) continuous in frequency and is periodic.
b) discrete in frequency and is periodic.
c) discrete in frequency and is non periodic.
d) continuous in frequency and is non periodic.

15) If X@i9 represents the Discrete Time Fourier Transform of a DT signal x[n], then x[n] is given

as.....

il *l!ox1ri'1ei'nda b)*[:*x(riulei,nd,r,

c) Z2*X1d')eiand0) d) Xi.X(e ials-ian

l6) A bandlimited signal is sampled at twice its Nyquist rate. If the sampling frequency was 2000 Hz,

the bandwidth of the signal is.. . . ....
a) 4000H2 b) 2000 Hz
c) 1000 Hz d) 500 Hz

J
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I 17) The impulse response of a zero-order hold circuit is
a) a sinc function b) an impulse
c) a triangular pulse d) a rectangular pulse

l8) Which of following is NOT CORRECT regarding Butterworth filter?
a) It has higher roll off in transition band than same order Chebyshev filter
b) Has monotonic decay in both pass band and stop band.

c) Its normalized form has half power frequency at a = l.
d) Its normalized magnitude square response is lTr(,;ar)l' = #

l9) Total energy of a power signal is
a) zero
c) infinite

b) finite
d) a constant between 0 and 1

20) Which of the following variation of amplitude modulation requires least bandwidth and power?

a) DSB b)DSB-SC c) SSB-SC d) SSB-full carrier
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Attempt ANY FIVE questions.

Explain following system properties with suitable examples:

i) Linearity
ii) Time Invariance

t3l

-o

1. a.

3. a.

2. a.

b.

c.

b. For the CT signal x(t) shown below, find and sketch:

i) y{t) = *frLr- n)

ii) yz?) - 3x(-2t + 4)
iii) Ys(t) = 3x(-Zt + 4)u(t)
iv) ya(t) = 3x(-2t + 4)d(r - 1)

x(t)

0.5

-1

t4l

t4l

t4l

15 24

c Using graphical shift and fold method, find the convolution of following signals. t4l
h(t) x(t)

1 1

tt
1 L

State commutative, distributive and associative property of convolution. What are the t3]
consequences of these properties in parallel and series connection of LTI systems?

A discrete time LTI system with impulse response \nl is supplied with the input t4l
signal r[n]. Compute and sketch the output of the system by evaluating the

convolution sum expression if,

o xlnl - ['' T'2] ,na htnl = [
1,7,1,2
t )

Using the definition for exponential Fourier series, evaluate the exponential Fourier

Series Coefficients of the following continuous time periodic signal.

One period of the signal is defined as :

x(t) = s-t' 0 < f < 1'

Also find the values of coefficients for k:*1.

State and prove time shifting property of the CT Fourier Series.

If aL denote the Fourier Series coeffrcients of signal x(t) shown below, using

properties of FS, write how the FS coefficient of the signal y(t) arc related to ap .

x(t)
2

2 tl

v(t)

t



b.

c

Find Fourier transform of the following signal. Also obtain the expressions for [4]magnitude and phase spectrum.
x(t) - e-altl where, a>0

Derive the conditions that its impulse response should satisfi for the LTI system to be t3Icausal and stable.

It X(iiuo) represent the Fourier transform of the signal r(f), what does lX(7ar)lz t3lrepresent in relation to x(t)? prove your answer.

Find the signal r(t) if its Fourier transform is given as XQa) = #. t4l

A DT rectangular pulse is defined as: xlnl t4l

4. a.

5. a.

c.

6. a.

c.

b.

c.

x[n] = {0,

Find the DTFT of the pulse.

t, 2<nA2
otherwtse

1

-2 -L 1
n I

b.

Derive the expressions for synthesis and analysis equations of Discrete Time Fourier
Series (DTFS).

What do you mean by an ideal low passfilter? Obtain the impulse response of the
ideal low pass filter from its frequency response. Hence, show that it is a noncausal
system.

Consider the sinusoidal signal x(t) = tot (fft * A).Show that if the signal is
sampled at the sampling frequency ro, (exactly twice the frequency of sinusoid), the
reconstructed signal is given by xr(t) - (cos g) cos (? 4 Also prove that exact
reconstruction is possible only when Q = 0.

Explain impulse train sampling and ideal reconstruction using suitable mathematical
expressions and figures.

Explain Double Side Band Suppressed canier (DSB-sc) AM with related time
domain and frequency domain spectrums.

0sr<1
elsewhere

Obtain the Fourier Transform of re(f). AIso find the Fourier Transform of the signal
provided below using the properties of Fourier Transform.

xr(t t' 1)
x3(t)

l4l

t4l

t3l

b

I4l

t41

o

Provided is

,r(o = {'-'
t3l
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