50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

2. )ﬁ%;evealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: Answer FIVE full questions, selecting
at least TWO questions from each part. ng)

PART - A

1 j»"‘“ Explain the quadrature sampling of band pass signal with related block dlagra ctra and

ations. (06 Marks)
ass signal has the spectrum given by, b‘

<1 N
G“% i1 Q>

Assume tha s sampled at 1.5 Hz and then applied to a Q/pass reconstruction filter
with cut off ﬁ%ncy at 1 Hz. Plot the spectrum of the res g mgnal (06 Marks)
What is flat top sa%ng? Derive an expression for the fi Yop sampled signal.
C’Q &
A PCM system uses a unﬂ%‘n quantizer followgy hy n-bit encoder. Show that rms signal to
quantization noise ratio is ap imately gi&eﬁgSNR = 1.8 + 6n dB. Assume that input to
PCM system is a sinusoidal sig hS (06 Marks)
The output signal to noise ratio of € $Qbit'PCM was found to be 30 dB, the desired SNR is
42 dB. To increase the SNR to d 9 by increasing the number of quantization
levels. Find the fractional incre ArApsmission band width required for this increase in
SNR. (06 Marks)
What 1s the necessity of non @m’m quantlzatlg{gnd explain companding? (08 Marks)

(08 Marks)

Explain differential pu ode modulation transn‘iji)er d receiver with relevant equations
and show that the tized version of the signal i4{gim of original sample value and
quantization err & (06 Marks)

With refereng elta modulation system shown in Fig. Q{ @ show that the optimum step
(. /f )

2

"%

NS am(t)
& E§ Rl

size Kop '

DT
‘ L fema— @

Fi ig. Q3 (b)
where A is amplitude of sine wave m(t), f; is sampling frequency and f;, is the frequenc@' ﬁ
sine wave.

For K =4 mV and K = 60 mV, does the slope overload occurs? If so in which case? leen
m(t) =0. lsin(211: x10* t) (08 Marks)
For a given binary sequence 0 10 1 1 1 0 0 1 0 1 1, draw the digital format waveform
corresponding to ,

1) Spht phase manchester coding waveform.

11) Bipolar NRZ waveform and

i11) 8- ary signalling waveform. (06 Marks)
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a. What is ISI? Derive an expression for Nyquist pulse shaping criterion for distortionless base
band binary transmission. (06 Marks)

b. What is correlative coding? Explain duobinary coding with and without precoding.
(06 Marks)

¢. Thebinarydata0 11100101 are applied to the input of a modified duo binary system.
1) Construct the modified duo binary coder output without precoder.
i) Suppose that due to error in transmission, the level produced by the third digit is rew
to zero. Construct a new receiver output. (

PART - B cgo

a. L Yth neat block diagram, explain the DPSK transmitter and receiver. Q (10 Marks)

b. - binary sequence 0 1 1 0 10 0 0 explain the signal space diagram @;‘coherent QPSK
Syslep.... {04 Marks)

c. Deriveé-d xpressmn for probability of error for coherent binary PS&lg;tcm. (06 Marks)

g
a. With block 1@3 explain the principle of detection and esti!ne%n. (06 Marks)
b. Suppose S,(t)7 ,é“’

1& and S,(t) are represented with @rence to two basis functions

¢,(t)and 9,(t). %ordmates of'these signals are

8, =(5,,8,)=3,0) @

S, =(8,.8,)=(-2,3) ,?,)w Qf

3y =(5,,.85,)=(-3,-3) (}} %‘

Draw the constellation diagram aﬁx> ;@pres‘s S 1(t), Sa(t) and S;(t) as linear combination of the

basis functions. (06 Marks)
c. Consider the signal S;(t), Sx(t), S3Lﬁ &.lt) as given below:
) L8
FEnc St o 4"&"
1
Th & 211y T, Tt Tt

Fig. Q6 (c) ’0

Find at@ormal basis function for these set of si‘g}l using Gram-Schmidt

orthogo ion procedure. (08 Marks)

a. Esg@ he function of correlation receiver. Q:)C? (06 Marks)

b. that the probability of bit error of a matched filter receife%?is given by

fi%e =—;-erfc Eb . 0 8 Marks)

o) A binary data is transmitted using ASK over a AWGN channe! at a rate of 2.4 Mﬁé\)'The

carrier amplitude at the receiver is ImV. The noise power spectral density ,

N .
—2 =10"" watt/Hz. Find the average probability of error if the detection is coherent. Tak%’

erfc(5) =3x1075, (06 Marks)

a. Explain the working of direct sequence spread spectrum transmitter and receiver. (08 Marks)

b. Explain properties of PN sequence. (06 Marks)

¢. Distinguish between slow frequency hopping and fast frequency hopping. (06 Marks)
* %k F %k
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