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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
December, 2024

(PHYSICS)
PHE-16 : COMMUNICATION PHYSICS

Time : 2 Hours Maximum Marks : 50

Note : All questions are compulsory. However
internal choices are provided. Use of
calculator is allowed. Symbols have their

usual meanings.

1. Attempt any five parts : 5%x2=10

(a) Define the noise ratio (NR) of an amplifier.
If the S/N power ratio at input of an
amplifier is 100 and at the output is 50,
calculate the noise ratio of this amplifier.

(b) Draw the diagram depicting the structure
of a coaxial cable.

(¢c) What is Amplitude Shift Keying ? Draw
the input and output waveforms of an ASK
system.
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If pulses of 5 ms duration are used for
sampling each channel in a TDM system
and 5 ms spacing is left between two
consecutive  channels, what 1s the
maximum number of channels handled by

a system with 10 Hz sampling rate ?

What is a Bayer mask used with colour

CDD camera ?

() What is meant by the critical angle of an
optical fibre ? Define it in terms of the
refractive indices of core and cladding.

(g) How are the devices connected in Personal
Area Network (PAN) used in bluetooth ?

Attempt any fwo parts : 2x5=10

(a) Explain in short any five types of signal

classifications.

(b) An electromagnetic wave has electric field :

. (O] ®
—j(0t-32x-4°
E = A e ](0‘) Cx C y)

Obtain the propagation vector, wavelength

and velocity of the wave.
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(¢) Using the lumped equivalent circuit of a
finite line section, obtain the expression for

the characteristic 1mpedance of a

transmission line.

3. Attempt any two parts : 2x5=10

(a) Explain with the help of a circuit diagram
the working of ring modulator used for
amplitude modulation. Why is it necessary
to have large amplitude of carrier wave
signal with respect to the modulating

signal ? 4+1

(b) With the help of appropriate waveforms,
explain the method of generating PWM
and PPM signals from a pulse amplitude

modulated (PAM) signal. 5

(c) Explain the time division switching used to
handle the speech traffic in telephony by

computers. 5
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4. Attempt any two parts : 2x5=10

(a) Draw the block diagram of a
superheterodyne  receiver. State its

advantages over a TRF receiver. 3+2

(b) With the help of band diagram, explain the
action of quantum mechanical tunneling in
the tunnel diode. Draw its IV
characteristics depicting Negative

Differential Resistance (NDR) region. 4+1

(c) State any five advantages of using optical
fibre as a communication medium. 5

5. Attempt any two parts : 2x5=10

(a) Describe the two types of network

securities.
(b) Explain the four network topologies.
(¢) Compare the OSI and TCP/IP reference

models.
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