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(2) Answers to the two sections must be written in separate answer
books.
(3) Figures to right hand side of each question indicate full marks.
4) Use the following data if required.
Kp=1.38 x 10723 J/ °k h=6.626 x 103 J.sec
e=1.602 x 10719 C m=9.11 x 103! kg.

SECTION - 1

1 (@) Discuss the advantages and disadvantages of a 3
digital communication system.
(b) Explain PLL as an FM and PM demodulator.
(© A random experiment consists of drawing two cards 3
from a deck in succession (without replacing the first
card drawn). Assign a value to the probability of
obtaining two red aces in two draws.
2 (@ @ Explain the concept of ergodic process.
@) Define mean, correlation and covariance functions 3
of a stationary random process.
(b) Evaluate the convolution integral for the signals. 4

w(t)=e"ult),  w()=ult)-ulr-1)

where u(t) is the unit step function.
OR
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In a multistage amplifier, derive the expression for 5
the net equivalent noise resistance in terms of noise resistance
R, Ry, R4 etc. at the input of first, second, third etc. stages
respectively and the voltage gains of the individual stages.

Determine the PSD and rms value of the signal 4
oo _1 (n-1)/2
v(t):l+% D (1) cosnt
2n 5 n
Explain how adaptive delta modulation improves the 5
system’s tolerance to slope overload.
A 20 MHz, 6 V carrier is modulated by a 500 Hz 4

sinewave. The maximum frequency deviation is 15 kHz

and the same modulation index is obtained for both PM

and FM. Write the expression for this modulated wave for

@ FM and

@) PM Next if the modulating frequency is increased
to 6 kHz, other things remaining the same, write
new expressions for FM and PM.

OR

Explain pulse code modulation scheme with suitable 4

example.

What are the advantages of VSB over DSB and SSB?

In a single - integration DM system, the voice 4

signal is sampled at a rate of 64 kHz and Amax=1

@) Determine the minimum value of step size to avoid
slope overload

@) Determine the quantization noise power if the voice
signal bandwidth is 3.5 kHz

(1) Assuming that the voice signal is sinusoidal,
determine the signal power and signal to
quantization noise ratio.

Ju—

SECTION - II

Differentiate between p.n. junction and metal 2
semiconductor junction diode.

Describe briefly the phenomenon known as 3
‘Early Effect’ in biopolar transistor.

For abrupt junction, show mathematically that the 3
maximum electric field is ®m and is located at x =0
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Describe various modes of operation of Gunn diode.
For a linearly graded junction, show mathematically

5
4

that the Built-in-Potential Vbi of the junction is proportional

to the impurity gradient ‘a’.
OR

Explain the construction and working of a triac.

Explain its current - voltage characteristics.

@) Calculate the upper cut-off wavelength in photo
diode if the band gap is 3.2 e V

@) Calculate the efficiency of the photodetector using
the following data :
A = 800 nm, Ip=10 pA Po= 0.5 uW

Draw the current-voltage characteristics of shockley
diode and explain it. Explain current triggering method
of switching a three terminal thyristor.

Find out the tunneling probability in case of
parabolic potential barrier for tunnel diode.

OR

Write one dimensional electron current density (Jn)
equation and hole current density (Jp) equation and
explain their applications in device operation.

Derive the spectral response and current voltage
characteristics of a solar cell and derive the expression
for conversion efficiency.
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