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S| B.Tech. V Sem.(Main/Back) Exam. Dec. 2012
e Applied Electronics & Instrumentation
% SAI4 Analog Communicafion
Common with SEX4 & SEC4
Time : 3 Hours Maximum Marks : 80

Min. Passing Marks : 24
Instructions to Candidates:
Attempt any five question selecting one question from each unit. All
Quesﬁons‘ carry equal marks. Schematic diagrams must be shown
wherever necessary. Any data you feel missing suitably be assumed
and stated clearly. Units of quantities used / calculated must be
stated clearly.
Use of following supporting material is permitted during examination.
(Mentioned in form No. 205)

1. Nil 2. Nil
UNIT-1

Q.1 (a) Explainthe shotnoise. 7

(b) Tworesistors, 22 kQ) and 47 kQ) are at room temperature (300 K). Calcu-
-late for a bandwidth of 100 Khz, the thermal noise voltage

(1) for each resistor

(11) for the two resistor in series and

(111) for the two resistor in parallel. (3X3=)9
OR
Q.1 (a) Explaineffective noise temperature. 6

(b) A mixer stage has a noise figure of 9 dB and an available power gain of
15 dB. Calculate the overall noise figure referred to the in put. 10
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UNIT- 11

The signal m (t) = 3 cos (200nt) + sin (600t) is used to modulate the
carrier ¢ (t) = cos (2x10° t). The modulation index is a = 0.85. Deter-
-mine the power in the carrier component and in the sideband compo-
-nents of the modulated signal. 8

Suppose that the modulating signal is r sinuoid of the form
m(t) = cos 2nfpb fm <<f¢

Determine the two possible SSB-AM signals. 8

OR

Show that in 2 DSB - modulated signal, the envelope of the resulting
band pass siganl is proportional to the absolute value of the message sig
nal. This means that an envelope detector can be employed as a DSB
demodulator if we know that the message signal is always positive. &

Show that an AM signal with large carrier can be demodulated by squar-

ing it and then passing the resulting signal through a low pass filter, as

shown in fig. This type of detector is know as a Square - Law detector.
8

x2,_(t) o y(t)

Square Law
device

A 4

UNIT-11I

Q.3 (a) An angle- modulated signal is described by -

)
(1)
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xe(t) = 10 cos[ 2n(106)t + 0.1 sin (103) xt]

Considering xc (t) as a PM signal with Kp=10, findm () = 4
Considering xc(t) as an FM signal with Kf = 10, find m (t) 4
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At low carmier frequencies it may be possible to generate an FM signal
by varying the capacitance of a parallel resonant circuit. Show that the
out put x_(t) of the tuned circuit shown in fig is an FM signal if the

capacitance has a time dependence of the form 8
C(t)=Co-Km (1)
K
and | — m(@)|<<lI
Co
tuned 0
circuit L ;g C{t X
odoillatir o
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OR

A 20 MHz Carrier is freqnency modulated by a sinusoidal signal such
that the maximum frequency deviation of 100 KHz. Determine the modula
-tion index and the appropriate band width of the FM signal if the freqnency
of the modulating signal is - (3X3=)9

(i) 1KHz, (i) 100KHz,and (iii) SOOKHz

Determine the in-phase and quadrature components as well as the enve-
-lope and the phase of FM and PM modulated signals. 7

UNIT- 1V

A ssuming sinusoidal modulation, show that in an AM system with en
velop detcction the out put SNR is given by

r
(S/N)o =
2 +u2
Where p is the modulation index 8

Find the SNR in a baseband system with a bandwidth of 5§ KHz and with

...;.‘_9_.: 10" W/Hz. The transmitter power is one Kilowatt and channel

attenuation is 10 8
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Show that narrowband FM offers no improvment in SNR over AM. 8

Design an FM system that achieves an SNR at the receiver equal to 40 dB
and requires the minimum amount of transmitter power. The bandwidth
of the channel is 120 KHz; the message bandwidth is 10 KHz; the aver-
-age to peak power ratio for the message
Pm
Pm_= 1s 1/2
(max| m(t) )2

and the (one-sided) noise power spectral densify is No = 10 * W/Hz.

What 1s the required transmitted power if the signal is attennated by

40 dB in transmussion through the channel? 8

UNIT-V
Assume x (t) has a bandwidth of 40 KHz
(1) Whatis the minimum sampling rate for this signal?

(11) What is the minimum sampling rate if a guard band of 10 KHz is -
required 7

(111) What is the maximum sampling interval for the signal x (t) = x(t)
cos (80,0007 t) (3X3=)9

A TDM system is tobe designed to multiplex four signals.

em (t) = cos (2nfot), em_(t) = 0.5 cos (2nfot),

em. (1) = 2cos (2n2fot), and em (t) = 2 cos (2n4fot),
(1 ( ) )

if each signal is Sampled at the same rate, calculate the minimum sam-

pling rate f5. 4

What 1s the commutalor speed in revolutions per second ? 3
OR

Describe the PPM modulation and demodulation. 8

Draw the ciruits and waveform for natural and flat-top sampling. 8
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