(b)

The discre_té Hilbert Transform is a process By which a signal’s negative-

frequencies are phase-advanced by 90 degrees and the positive

- frequencies are phase-delayed by 90 degrees. Shifting the results of the
'Hilbert Transform (+j) and addmg it to the original signal creates a

complex signal as mentioned+in the equation: If m,/n] is the Hilbert

- transform.of s [n],.then.i. m[n]=m[n]+jm;[n]. Apply- the -eoncept-of - -
- Hilbert transform to genelate and detect SSB-SC 31gnal (1h)
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PART A — (10 x 2 = 20'marks) .

1.  ‘Suggesta modulation scheme for the broad cast video transmission and justify.

2. What are the. advantages of conveltmg low frequency 31gnal in to high

frequency signal?

3. . A carrier signal is frequency modulated by a smusmdal signal of 5 Vpp and
10 kHz. If the frequency deviation constant is ‘1 k Hz/V,: determine the
maximum frequency deviation and state whether the scheme is narrow band

'FM o6r wide band FM.

. . 2011

4. Draw the 'SChé'lhatic of FM signal generation using phase modulatm o

5. . Relate independence and correlation between two random processes.

6.  State Wiene_r Khintchine theorem,
7. What is preemphasis? Why it is needed?
8. Define threshold effect in AM systems.

. 9.-  .State source coding theorem.

L

10. 'Staté Shanon law.



15,

(a) A DMS has six symbols x,, %, %, &5, &, ¥ with probability of emission
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PART B — (5 x 13 = 65 marks)
0.2, 0.3, 0.11, 0.16, 0.18, 0.05 encode thé source with Huffman and
11. (a) (i) " Derive an expression for output voltage of a balanced modulator to Shannon — fano codes compare its efficiency. - : | (13)
generate DSB-5C and explain its wo_rking_pl_'inciple. o (5) Or
(i) " Discuss ‘the detection process of DSB-SC and SSB-SC using = by @ | Derive the mutual information I(xy) for a“binary syminetric
coherent detector. Analyze the drawback of the suggested channel, when the prohability of source is equally likely and the
methodology. o ' . _ (8) probability of channel p = 0.5. : (©)
| | Or - | (i) For a source emitting three symbols with probabilities
, - p(X)={1/8,1/4,5/8} and p(Y/X) as given in the table, where X
(b) (@@ Comment the cholce of II‘ selectxon and image frequency and Y represent the set of transmitted and received symbols
S ehmmatmn o o R (5) respectively. H(X), HE/Y) and HY/X). _ c (M
: _‘(ii) 'Llumdate the wokag prmmple of supe}, hetemdyne receiver with S M yz Ys
G the neat block dlaglam T I R (8 _ xl'._.2/.5 _j2f5. 1/5 s
12, (@ _Denve the exp133310n for flequency spectlum of ™ modulated s1gnal_ P(Y/X) Y2 __-1/'5_ 2/5 . _2/5 e
e -"_:and comment on the tlansmlssmn bandw1dth ' : ' e ey 2/51/5 o5
S - R ’ PARTCm(lx15-—15ma1ks)
~(b) -Wlth 1elevant dlaglams explaln how - the frequency dlSCl‘lIIIHl&tOl and : - ' o )
. PLL are used as flequennv demodulators? 16. . (a) : (i) The AM signal s(t)=A[1+k,m(t)]lcos(2x f, t) is apphed to _the
: L ' ' ) system shown in Fig.3. Assuming that |k m(i)]<1 for all ¢ and the
1.3. (@. @ Two random processes X(f)=A cos (aJt+9). _and 'Y(f.)=A sm (ff’t”l'e) message signal m(t) is limited to the interval ~-W<f<W and that
N : _where A ‘az.ld @ are const§nts and & is unlfqrmly dl:?‘trlbuted the carrier frequency £, >2W show that m(t) can be. obtamed from
- random variable in (0, 27). Find the cross correlation function. (5) .
A : . _ _ the square-rdoter output v, () . - : R
(i) ‘Explain in detail about the transmission of a random process - - -
R oo . . A N . " ° : V'I(t]
through a linear time invariant filter. E : (8) s - v
e e ik - o . Square 3
] Or T Squarer i LPF Rooter | - . :
L ® © ) ‘When is a random process said to be strict sense stationary (SSS), va(t}-
' ' Wide sense stationary (WSS) and Ergodic process. . (6)
' _ S Flg 3
(ii) ) Givé a random process, X(t)—Acos(wz‘ -i-'ﬂ) where- Aand-w are: - - g e B, e et e
- constants and 4 1s a uniform random variable, Show that X() is Consider a squale Iaw detector, .using a non linear devme whose_
. . elgodxc in both mean and auto C()l relation, . (D transfer characteristics is defined by v,(f)=a,v (t)-i-ﬂ'zvl (t) where
Co " a, and a, are constants, v,(f) is the input and v,(f) is the output.
14. (a) (1). Define noise and wnte notes on Shot noise, Thermal noise and The input consists of the AM wave v;(t)= A, [1+ k,m(6)] cos (27 £.£) .
Whlte noise. _ (5) ' _ .
(ii) Derive the figure of merit for AM system Assume envelope - (i) Evaluate the.ou_tput“vz(t). - (4)
detection. : _ _ ' (8 g _ . :
B (iii) Find the conditions for which the message signal m(t) may be
| Or recovered from v,(f). _ 3)
| (b) Explain the noise in FM .recei\?er_ and calculate the figure of merit for a . | Or
FM system. ' ' |
| 3 ) 52911



