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SECTION "A''
[20Q x l=20 marks]

The CT complex exponential signal x(t) = eizt is .......
a) a non periodic signal.
b) aperiodic signal with fundamental period of 2n seconds

c) a periodic signal with fundamental period of n seconds.
d) aperiodic signal with fundamental period of 2 seconds.

The DT exponential signal xln) = /*"
,8c) ; ull

is periodic with fundamental period.

c) 8 d) the signal is not periodic-o

-C

3 Colour image is an example of ..
c) L b)2

....dimensional signal
c)3 d)4

If d(t) and u(t) represent CT unit impulse and unit step signals, which of following
relationship is NOT CORRECT?

a) d(t) = I:*u(r)dr b) f* k6(r)dt = ku(t)
b) l]-u(r)d(r - L)dt - 1 d) u(t)d(t - 1) = d(r - 1)

5. The DT system ylnl = Zxlnl * 3 is
a) a non linear system as it does not satisff homogeneity property.
b) a non linear system as it does not satisff additivity property.
c) a non linear system as it does not satisfy both homogeneity and additivity

property.
d) a linear system

The impulse response of a LTI system is h(t) = e-tu(t). The system is....
a) causal and memoryless. b) non causal and has memory
c) non causal and memoryless. d) causal and has memory.

7. The FS coefficient ao of the signal shown in figure below is:
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b)
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8 For a LTI system, if the impulse response is absolutely integrable, it guarantees that
the system is..
a) stable b) causal c) invertible d) memoryless
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16.

t7.
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Fourier transform of d(t - 1) is
a) 1 b) e-ita d) sia

The FT of the signal e-atu(t) tr;fo. The FT of the signal e"tu(-t) is thus,...

a) + b)* c)+ il#
-a-ja 'a-j@ ' -a+Ja)

Which is NOT TRUE about DTFS?
a) It is an infinite series

c) It provides discrete spectrum

What is the FT of unit step signal u(t)?
a) n6(a)
.1

c)'l@

Energy signals have.....
a) 0 total energy
c) Infinite total energy

Noises are examples of ...
a) Periodic signals

c) Energy signals

b) coefficients are periodic
d) It does not have convergence issues

c) s-ia

b) r6(ar) + fr
d) Its FT does not exist

b) infinite average power
d) 0 average power

b) Deterministic signals

d) Random signals

For a signal r(t), XUa) = 0 f or lorl > 5000r. The signal should be sampled with

sampling time T
a) less than 0.2 ms b) greater than 0.2 ms

c) equal to 0.2 ms d) greater than 0.1 ms

The highest frequency present in the DSB-SC signal is . .. . ...

a) twice the largest frequency present in message signal.

b) twice the sampling frequency.

c) sum of sampling frequency and the largest frequency in message signal

d-) difference of sampling frequency and the largest frequency in message signal.

If r[n] has DTFT X(eial,which is not TRUE?

{ X(ei{a+zn)) = X@io1
b) r-[n] <-> X*(rin)
c) x['n] <+ X(e-io1

d) nxln)*i#

f,

(p

Envelope detector is suitable to demodulate

a) All amplitude modulated signals b) SSB modulated signals only

c) DSB-SC modulated signals only d) Full AM only

The Nyquist rate for sampling the signal x(t) = 1 * cos(2000nf) + sin(4000nt) is

a) 8000 n b) 4000 z c) 2000 n d) 1000 r

If a frlter provides a constant delay to all frequencies, its

a) phase is constant for all frequencies

b) phase is zero
c) phase varies linearly with frequency

d) phase response of a filter is not related to the delay
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SECTION ''B''

a. Write short notes on CT and DT real and complex exponential signals. Include

suitable figures in your explanation.
b. Determine whether following systems are linear, time invariant and causal or not:

i) y(t) - x(t - 2) + x(t + z)
ii) Y[nl = xl-n) + |

c. Impulse response of a LTI zero order hold system is h(t) as defined below. Find the

output of the system when the input is a rectangular pulse r(C) also defined below.

Use graphical invert and shift method to evaluate the convolution. Show all relevant

figures.

h(t1 =
otherwise

t3l

t4I

t4l

.C L, for0<t,<T
0, otherwise

for-i.t.i*o rfO = {}

2. a.

c.

b.

Sketch the final output signal.

Define commutative, distributive and associative properties of the convolution t3]
integral. Explain how these properties can be used to simpliff the analysis of cascade

and parallel connection of LTI systems.

Consider the LTI system described by the linear constant coefficient difference t4)
equation ylnl =iyl" - Ll + xln). Suppose that the input to the system is r[n] =

(})" rtrt. Find the output of the system by solving the difference equation, if the

system is initially at rest, (y[0] = 0 for this case).

A periodic rectangular wave is shown below. Find the Exponential Fourier series t4]
coefficients of the signal. Also find the values of first three coefficients.

Show that complex exponential signals are the eigen functions of both CT and DT LTI t3l
systems. Also identify the corresponding eigen values.

A linear combination of harmonically related sinusoidal signals is given as: t3]

x(t) - 1 * sin(ars t) + zcos(arsc) * cos lZuot +l)
Find the exponential Fourier series coefficients and hence the magnitude and phase

spectrum of the signal.
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Find the DTFS coefficients of the periodic DT signal shown below: i-rr

a
tJ

t+l

t{I
fr

*[n]

4

n
a

'2Nu -l/o 0 ilo n

d' Explain what you understand by Gibb's phenomena in context of Fourier series.

a. using the definition, find the Fourier transform of the signar given berow:

f (t) = t'-"'^' o,< t < r
( 0, else whereb' State and prole the frequency shifting pirp.iy 

"r 
ro*i., transform. Using thisproperty, obtain the Fourier transform of the amplitude modulated signal of a

rectangular pulse defined below:
x(t) - /(r) cos ar6r

Where, f (t) -
c. Derive the inverse and forward Fourier transform equations.

a' Using definition of inverse Fourier transform, find the time domain representation of
the signal whose DTFT is given as: x(eio) = {!;,, _: : 3 : Ib' using the definition of DTFT, calculate the DTFT oitt. signal:

xrnt =(;)'"-''

c. State and prove differentiation infreq_uency property of DTFT. pTd' Explain various types of CT and DT filters based on their frequency responses. t3

a' with suitable spectrums of CT signal and its sampled version, demonstrate the f3l-condition for samples to exactly represent the cT.signal. Thus, define Nyquist
. sampling theorem and Nyquist rate.
b' obtain the minimum order required for a normalized Butterworth filter to meet Ctbllowing specifi cations:

ds = 20 dB,a, = 2 dB,a, = 20,@p = l0c' Explain DSB-SC AM with relevant time domain and frequency domain expressions . t41Find and plot the DSB-SC spectrum when the message signal is a single tone signalm(t)=Acosa^t. e a -------'o
d. What do you understand by pSD and ESD of a signal? p)

L,

0,
for-1<t<1
otherwise
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