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thy Draw ahe block digmnanm o1 o superberereds e receiver and oxplane the
funciion of cach Block

fct Fora broadeast superheterndsne AN recever having no RF amphifier the
foaded quatity fsci € of 1he antenna couphing circun s . Now of the
miermediate frequencs v 455 KHz, then deterinine the image froguena
and it repeetion ratio ok an aveming frequency of | MHz

9 (u) Compare AM and NBFM
tby An angle modulated signal is described by the equation
s = 1 2sin {6 ~10% + 5sin 1250¢]
(i) carrier frequency
(i) modulating frequency
i) modutation index
(iv}) frequency deviation
(c} Explain with suitable block diagram the gencration of FM signal using
Armsirong methad.
(d What is Carson’s rule” Explain it

Caleulaie:

i0.(a) What do vou mean by thermal and white noise?
(b} An amplifier aperating over the frequency range from |8 MIz 1 20 MHz has
a 10 ki mput resisior. What is the r.ms. noise voltage at the inpwt to this
amplifier if the ambient temperature is 27° 7
(¢) Define SNR and Noise Figure. Why s the noise performance of the first

stage of a cascade receiver so importam? If each stage of a two-stage
cascade amplifier has a gain of 10 dB and noise figure of 10 dB, calculate

the totai noise figure in dB.
(d) Calculate the SNR at the output of a synchronous $SB-SC demodulator

114a) Considering a message signal . = £.cos ans and a carricr signal by
€. = E.sin{as + 0), find the expression of the resultant FM wave.
{b) Explain FM sterco Tr/Rx system with block schematic diagrams.

12 Write short notes on any three of the Tollowing:
(#) Foster-Secley Detector
(h) Envelope detector
(c) VSB modulation
(d} Pre-emphasis and De-cmphasis
(e} TDM
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F'ime Allotted: 3 Hours

EC-501

ANALOG COMMUNICATION

The questions are of equal value
The figures in the margin indicate full marks.

Full Marks 74

Candidates are required 1o give their answers in their own words as far as practicable.

GROUP A
{Multiple Choice Type Questions)

Answer any fes questions,

(i) When modulating frequency is doubled. the modulation index BMM
and the modulating voltage remains constant. The modulation system s

(A) AM (B)FM
(C)PM (D3 all of these
(i) A 10 kW wansmitier is modulated 10 80%. The average sideband power
will be
(A)1.8kW (B) 8 kW
(C)3.2kW (D) 4.6 kW
(iii) For video transmission of television, which of the following is used?
(A) AM (B) DSB-5C
{€yvss (D) $SB-SC
{iv) The length of the antenna to transmit a signal must be at least
{A) 173 wavelength {B) 2/3 wavelength
(C) 174 wavelength (1)) 3/4 wavelength
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tob Twao sinusordal signals are omultaneousiv - modualating o carner. th
rodulanion ndives hemg 0 3 and 0.4 The overall modulation index i

TAYGS iByo1
Tt thyoi2

iy The mrermediate treguency used for a superheterodyne AM receiver is
{A}455 kHz (H) 755 kHz
(C) 545 kliz (D) none of these

(vil) Zero crossing detectors are used to detect
(A) SSB-SC
(CyFM

{B) DSB-SC

(I2) none of these

tvin) If the radiated power of AM transmitter is 10 kW, the power i carrier
for modulation index of 0.6 is nearly ) e
(A E24 kW
(C)y9.26 kW

(B) 547 kW
(D) 9.6 kW

{ix) Thermal noise power in a resistor R is proportional to

(AT BT
(Cy T oy
(x) A balance modulator circuit is used to reject

{A) Carmier (B)LSB
(CYUSB (D) LSB and USB

{x1) White nose is specified by
(A) Gaussian distribution
(B) Rictan distribution
(') Binomial distribution
(1) Maxwell-Boltzmann distribution

(xii) Bandwidih required for PM is
{A)samce as FM signal {B) greater than FM signal
{C) kess than FM signal (D)) less than SSB-SC signal
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GROUP B
(Short Answer Type Questionsi

Answer any fhree guestions,

A modulating signal given by va = cos {2n - 1000 amplitude moculaies
a carrier given by v, = 1$¢os (21 = 10%). Determine

{i) Modulation index

(i) Frequencies present in the modulated signal

(iii) Total transmitter power

3 Explain with block diagram the indirect method of WBFM generation.

4. Derive the relationship between modulation index and modulated signal

amplitude for a sinusoidally modutated DSB-TC signal.

3. Find the carrier and modulaling frequency, the modulation index and the

maximum deviation of the FM wave represented by the voltage equation
v = Ssin (6 * 10% + Ssin 10007). What power will this FM wave dissipate
across a 20 £} resistor?

6. Draw and explain the square-law diode modulator,

GROUPC
(Long Answer Type Questions)

Answer any fhree guestions.

7. (a) WhndoywmbyDSB-SCmduhﬁon? Explain the function of ring

modulator in DSB-SC generation.

(b} Prove that the ¢lficiency for a single tone AM is 33.33% for perfect modulation.
What will be the efficiency if the value of modulation index is 0.57

{c) An AM transmitter has an unmodulated carrier power of 10 kW, It can be
modulated by a sinusvidal modulating voltage to a maximum depth of
40%. without overloading 1f the maximum modulation index is reduced to
30%, what istheextetuuptowhichltwummdulucdamicrpowcrmhe
increased without overloading?

8 (a) Explain the terms - ‘selectivity”, "senmuvity’, and *fidely” of a receiver.
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