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Dear Student,

Please read the section on assignments in the Programme Guide for M.Sc. (Physics). A
weightage of 30 per cent, as you are aware, has been earmarked for continuous evaluation,
which would consist of one tutor-marked assignment for this course. The assignment is in
this booklet. The total marks for this assignment is 100, of which 40 marks are needed to pass

it.

Instructions for Formatting Your Assignments

Before attempting the assignment please read the following instructions carefully:

1) On top of the first page of your answer sheet, please write the details exactly in the following
format:
ENROLMENT NO.: ..o
NAME: ... e
ADDRESS: ..ot
COURSE CODE:............ccovvviiiinannnnn
COURSETITLE: .........ooiiiiiiiinns
ASSIGNMENT CODE: .......................
STUDY CENTRE: ..............ccoeviinenne DATE: ...

PLEASE FOLLOW THE ABOVE FORMAT STRICTLY TO FACILITATE EVALUATION
AND TO AVOID DELAY.
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Use only foolscap size writing paper (but not of very thin variety) for writing your answers.
Leave 4 cm margin on the left, top and bottom of your answer sheet.
Your answers should be precise.

Submit the complete assignment answer sheets containing Part A and Part B, within
the due date.

The assignment answer sheets are to be submitted to your Study Centre as per the
schedule. Answer sheets received after the due date shall not be accepted. We
strongly suggest that you retain a copy of your answer sheets.

This assignment is valid from 1 January 2024 to 31°%' December 2024. If you have failed
in this assignment or fail to submit it by December 31, 2024, then you need to get the
assignment for the year 2025, and submit it as per the instructions given in the Programme
Guide.

You cannot fill the examination form for this course until you have submitted this
assignment. For any queries, please contact: sgokhale@ignou.ac.in  or
mbnewmai@ignou.ac.in. Please note that we do not provide answers to the questions in this
Assignment.

We wish you good luck.



Tutor Marked Assignment

ELECTRONICS

Course Code: MPH-005
Assignment Code: MPH-005/TMA/2024
Max. Marks: 100

Note: Attempt all questions. The marks for each question are indicated against it.

b)

PART A

What are the assumption made while deriving the ideal diode equation? Explain
the effect of temperature on the breakdown voltage of the diode. (2+3)

Define the External Quantum Efficiency (EQE) of an LED. Calculate its value for a
semiconductor material with refractive index no =3.6; assuming the refractive

index of the air = 1. (2+3)
Draw the symbols of following diodes:
i) Varactor diode, ii) Schottky diode, iii) p-i-n diode, iv) Tunnel diode

Explain the origin of negative resistance in Gunn diode with the help of appropriate
E-k diagram. What are the applications of Gunn diode? (2+2+1)

Explain with the help of appropriate diagram, how extremely high current gain can
be obtained using the Darlington pair configuration of BJT. (5)

Explain with the help of a circuit diagram and appropriate waveforms, how an SRC
can be used for motor speed control. Suggest the modification in the circuit to turn
it ON beyond 90° phase of the input ac cycle. (4+1)

Discuss the effect of various circuit parameters governing the low frequency and
high frequency responses of a transistor amplifier. Prove that the high frequency
response of an amplifier decreases by 6 dB per octave unit. (3+2)

In single ended input — single ended output configuration of a differential amplifier,

the input voltage is 5 mV. If the collector resistors R¢c1= Reg= 51kQ, emitter resistor

Re= 47 kQ and supply voltage is £ 10V, calculate the differential gain and output
voltage of the circuit. (5)

a) Using frequency domain analysis obtain the expressions for the oscillation

frequency and the required amplifier gain for a phase shift oscillator circuit. (5)

b) Draw and explain the equivalent LCR resonant circuit of an oscillating crystal. Write

the expression for its series resonant frequency and quality factor. What is the
effect of the crystal thickness on its frequency? (2+2+1)

Describe the five processes involved in the generation of microwaves in a vacuum
tube device with the help of an example of a reflex klystron oscillator. (5)



PART B

Draw the four possible negative feedback configurations of an op amp. Comment
on the input and output impedances of these four circuits. (5)

Design and draw the circuit using op amps to solve the following simultaneous
equations:

2x +3y =12
-x+3y=3 (9)

Describe the factors giving rise to the output offset voltage of an op amp. Explain
the method for measuring the output resistance of an op amp. (3+2)

Explain the working of a Schmitt trigger using an op amp with the help of
appropriate circuit diagram. Design a Schmitt trigger circuit with hysteresis of 20%
OfiV%Ar (3+2)

With the help of a circuit diagram explain the working of an active full wave
rectifier. What are the advantages of using an op amp in rectifier and filter circuits?
What is the limitation of using an op amp in a high pass filter circuit? (3+1+1)

Explain the constant current limiting circuit implemented in a series voltage
regulator. How is this circuit modified to achieve a fold-back configuration? (3+2)

What are the advantages of switch mode dc-dc convertor over linear voltage
regulator? Explain the working of buck convertor. (1+4)

. a) Explain the working of a PLL using a block diagram. Why is the capture range of a

PLL always smaller than its lock range? (4+1)

b) Explain the working of a tracking type ADC. Compare its performance with flash

c)

type ADC. (4+1)

List the general purpose registers available in 8085 microprocessor. What is a data

pointer? Describe the roles of accumulator and flag register in 8085. (2+1+2)
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