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Fourth semestert.L Des;:Iilffi::H""./Jury 2023

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, chobsing ONE full questionfrom ench module.

Module-1
I a. Expiain the time domain and frequency domain analysis 'of AM wave for a single

modulating signalwith neat diagramJand necessary equations. (10 iVlarks)

b. F.xplain the operation of envelqpe detector with neat diagrams and waveforms. AIso mention

the significance of Rc-time constant. (05 Marks)

c. An audio frequency signal tOsinZ(SOO)t is used to amplitude modulate a carricr of
/ -\

50sur2n(10')t. Assume modulation index = 0.2. Determine sideband frequencies,

amplitude of each side band, bandwidth required, Efficiency of AM wave. (05 N{arks)

OR
2 a. With relevant diagrams, explain the operation of the quadrature carricr multiplexing

transmittei'and receivet Schefiles.- '',' (07 Marks)
b. Explain the concept of FDM with neat block diagram. (06 Ntarks)

c. A carrier wave asin(2n*500*103t) volts is amplitude modulated by an audio wavc

[0,Zsin S(Zn*500t)+0.lsin 5(2n 500t)] volts. Determine upper and lowcr sideban<is ancl

sketch the complete spectrum of the modulated wave. Estimate the total power in thc

sideband (R = I Q ). (ttz Nlarks)

Module-2.
3 a. Define the fbllowing :

(D Instantaneousfrequency
(ii) Maximum freqtiency deviation
(iii) , Modulation index. r

b. Explaih the generation of,naitow band FM
equations and phasor diagrams.

(i) The ftequency deviation produced.
(ir) Carrier swing of the wave.
(iii) l,owest frequency reached.

.:
OR

4 a. Explain the demodulation of FM signal using the
neat diagrarns and equations.

(06 Marks)
wave with neat block diagram, 

,ffi?Tf,l

(06 Marks)

nonlinear and linear model of I'I-l- wrth
(10 Marks)

c. When a 50.4 MHz carrier is frequency modulated by a sinusoidal AF modulating sinal, the

highest frequency reaChed is 50.405 MHz. Calculate

b.ErplaintheFMStereomultiplexeranddemultiplexeroperationwithneatdiagrams..^^--
(08 Marks)

c. An FM wave is defined by s(t)=lOcos[2+sin6nt]. Fincl the instantaneous frequency'of

s(t). (02 Marks)
"lof2



5a,
Module-3

Wnte short notes on :

(i) Therrnal noise
(ir) Shot noise.
(iii) White noise.

.i

Derive the noise equivalent bandwidth equation

Show the figure of rnerit for DSBSC system is unity.
Obtain the expression for FOM of AM receivers using envelope detector.

Module-4

}lE C44

(08 N{arks)
(08 Marks)

(04 N{arks)

(06 Marks)
the under
(14 Marks)

(08 Marks)
(08 Marks)

(04 Nlarks)

(10 Marks)
draw the resulting

(10 Marks)

(10 Marks)
of quantizer with

(06 Marks)
(04 Marks)

b.

(06 l\{arks)
1

B = ;j= Hz for low pass filter. (0ll lVlarks)
4CR

c. Three 5 KO resistors are corutected in series. For room temperatur. (ff =4x10 t') ancl an

effective noise bandwidth of I MHz, determine
(i) The noise voltage appearing across each resistor.
(ii) The noise voltage appearing lordss the series combination
(iii) What is the rms noise vOltagd which appears across same three resistors connected in

parallel under the same conditions? (06 Marks)

6a.
Ltr.

c.

7a.
b

An AM receiver operaling with a sinusoidal wave of 80% modulation has an output signal to
noise ratio of 30 dB. Calculate the conesponding channel S,N ratio.

What are the advantages of digitizing the analo! sources?

State and explain the sampling theorem for the band limited signal. Also cxplain
sampling, over sampling and Nyquist rate with neal diagram,

OR
Explain the pulse amplrttrde modulation wrth.neit diagram and equations.
Explain the Time Division Multiplexing (TDM) with neat block diagram.

I
An analog signalislexpressed by the,eqgation, x(t) = -1-s6s14000nt)cos(l000nt) . Calculate

the nyquist rate and nyquist interval.for this signal.

M@',''',
Explain the construction and regeneration of PCM signa[.
Explain the different line codes. To transmit a bit sequence 01101001
waveforms using,

(i) Unipolar NRZ
(ii) Polar NRZ
(iii) Unipolar RZ
(iv) Bipolar RZ
(v) Manchester

11l'',,1,1:ll " OR

10 a. Explain the concept androp€ration of delta modulation in detail.
. b. Explain quantization process with neat diagrams. Also explain the types

neat diagrams.
c. Write a short note on Vocoder.
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