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& UNIT-I .3

Explain the shot noise. |71
Two resistor, 22 k2 and 47 k) are
at room temperature (300 K).
Calculate for a bandwidth of 100
KHz, the thermal noise voltage
tor each resistor

for the two resistor in series and

(iii) for the two resistor in parallel. 9]

(b)

Explain effective noise
temperature. [6]
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]
£ UNIT-II 73

The signal m (1) = 3 cos (200xt) +
sin (600xt) is used to modulate the
carrier ¢(t) = cos (2x10° t). The
modulation index is a = 0.85.
Determine the power in the carrier
component and in the sideband
components of the modulated
signal. (8]
Suppose that the modulating signal
is a sinusoid of the form

m(t)=cos2nf, t. fm<<f

Determine the two possible SSB-
AM signals. [8]

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

18]
Show that an AM signal with large
catrier can be demodulated by
squaring it and then passing the
resulting signal through a low pass
filter. as shown in fig. This type of
detector is known as a Square- Law

detector. 18]
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£. UN IT-III‘,_M
An angle-modutated signal is
described by -
xe(t) = 10 cos[2n(10")t + 0.1 sin
(10%)t]
(i) Considering xc (t) as a PM
signal with Kp = 10, find m(t)
[4
(i) Considering xc (t) as an FM
stgnal with Kf = 107, find m
(1) 14
At low carrier 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(t)

K
; — m{t)| == 1
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A 20 MHz Carrier is frequency
modulated by a sinusoidal signal
such that the maximum frequency
deviation of 100 KHz. Determine
the modulation index and the
appropriate band width of the FM
signal if the frequency of the
modulating signal is- [9]
(i) 1 Kllz, (ii) 100 KHz, and
(iii) 500 KHz
Determine the in-phasc and
quadrature components as well as
the envelope and the phase of FM
and PM modulated signals.  |7]

L UNIT-1V 3
Assuming sinusoidal modulation,
show that in an AM system with
envelop detection the out put SNR is
given by

(S\ B “2 , 8
NJH 2+“:' I I

Where p is the modulation index
Find the SNR in a baseband system
with a bandwidth of 5 KHz and with
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No

i 10" W /Hz. The transmir

power is onc Kilowatt and chani
attenuation is 1012, i
Show that narrowband FM offe
no improvement in SNR over AN

14
Design an FM system that achieve
an SNR at the receiver equal to 4
dB and requires the minimen
amount of transmitter power. The
bandwidth of the channel is 120
KHz, the message bandwidth is 10
KHz; the average to peak powen
ratio for the message

12
(mdx m(t)[)" -
and the (one- sided) noise powe:
spectral density is N, = 10-% W/Hzj
What is the required transmitted]
power if the signal is attenuated by
40 dB in ransmission through the
channet? [8]

£ UNIT-V .3
Assume x(t) has a bandwidth of 4IJ
KHz

my

minimeng

(i) What is the
sampling rate for this signal’]
(i) What is the minimum

sampling rate if a guard band
of 10 KHz is required?

(iii) What (s the maximun
sampling interval for the signal§
X, {(t) ™ x(t) cos(80,000m t) [

A TDM system is to be designedt

multiplex four signals.

em,(t) = cos(2afor), em,(t) =,

cos(2xrfot).

emy(t) = 2cos(2r2fot), and em¢(l)

— 2 cos(2ndfot),

(i) Ifeachsignalis Sampled atthy
same rate, calculate the
minimum sampling rate f.[{]

(ii) What is the commutator sp i
in revolutions per second? |3[

Describe the PPM modulation af

demodulation. L

Draw the circuits and waveform fuf§

natural and flat-top sampling. (8




