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Note: Answer any FIVE full questions, selecri'ng at least TWO questiansﬂom each part.

PART — A
Show that Fourier transform of a-uniformly sampled signal is a periodic spectrum in
frequency domain with a period equal to sampling rate. Assume that signal is a finite energy,
which is strictly band limited, ; (07 Marks)
A signal g(t) consists of two frequency components fi= 3.9 K and f; = 4.1 K in such a way
that they cancel each other when signal is sampled .t b= 0, T, 2T..... where T = 125 ps.
Signal is given by g(t)=cos(2nfit+m/2) + A cos(2nf;t+¢). Find the values of A and ¢ of
second component,~ & (06 Marks)
Three message sources of bandwidths 1 kHz, 1 kHz and 2 kHz respectively are to be
transmitted using'TDM. Determine commutator arrangement, speed of commutator with

each signal sampled at Nyquist rate and also the transmission bandwidth. (07 Marks)
What is aperture effect? How is it eljmitléfed? (04 Marks)
If E.denotes the energy of .a ‘strictly band limited ‘signal g(t) then prove that
’ 2 & 3§ . ‘ 
E=—L 3 |o 2| where ‘w} is the highest frequericy/of g(t). (06 Marks)
2w =\ 2w ‘ '

What is non uniform quantizer? Mention the features of non uniform' quantizer. Explain
A law and p law compounding. Plot the input variance versus SNR of uniform and non
uniform quantizer indicating the processing'gain: Vo W (10 Marks)

Show that sigral fo quantization noise ﬁdwer ratio of uniform "quantizer is 12 =( 32P )22“
. Vo T q max
where ‘Pis signal power and gpax is overload amplitude of the signal. (07 Marks)
With the block diagram, explain adaptive delta modulation and receiver. (07 Marks)
A delta modulator is designed. to operate at 3 times the Nyquist rate for a signal with 3 kHz
bandwidth. Step size of quantizer is 250 mV, Determine maximum amplitude of 1 kHz input

sinusoid for which delta 'modulator doesn’t'show slope overload error. Determine post

filtered output SNR{ ) (06 Marks)
With an example ofbinary data, explain how ISI can be utilized to increase signaling rate in
duobinary sighaling scheme. Explain with relevant equations and waveforms. (09 Marks)
State and prove Nyquist criterion for distortionless baseband binary transmission. (06 Marks)
Derive the power spectral density of polar type line code format. (05 Marks)
% PART-B
Explain with neat block ‘diagram, the coherent QPSK transmitter and receiver system with
constellation diagram. ¢ (08 Marks)

Derive an expression.for probability of error in coherent detection of binary PSK. (08 Marks)

Binary data is tfansmitted over a microwave link at the rate of 10° Mbps and PSD of noise at

receiver is 107%°W/Hz. Find the average carrier power required to maintain an average

probability of error < 10 for coherent detection of FSK.

Given data™u = 2 erf(2) = 0.9953,u = 2.5, erf(2.5) = 0.9995, u =3, erf(3) = 0.99998.
£ 4° (04 Marks)
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a. What is optimum receiver with respect to digital modi
correlation receivers.

b. Explain the encoding and decodmg process ‘off 1 PSK modulation scheme. What is its
(08 Marks)
C. (06 Marks)
a. Using Gram Schmidt orthogonalization
to represent the signals s;(t), s2(t) and%;
AR
Qb
7t
Fig. Q7€ (09 Marks)

b. Determine the i impulse response of matohed_ filter and also plot the output of matched filter.

ig.C e (05 Marks)
c. Show that energy of a signal is equal to sqgar flength of COrLes onding vector s;.
@ (06 Marks)
fﬁ‘%%m i
- a. With examplesye xi:lam the propertig s?tgzPN sequence. . (06 Marks)
b, What is dlrect sequence spread sPectrum‘? Draw the b}@ diagram and waveforms. on Ty
. : 4_ \%% L st (06 Marks) -

quency hop spread Sp ctrum'? leferentla _bctween slow hop an& fast hop spread =
: : I (08Marks) o




