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Q.1(a)

Relub

Section A : Basic Electronics Engg. + Analog Electronics + Electrical Materials

In the figure shown below
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0.1 (b)

g ;fuﬁ

(i) Explain the “Mass action law”.

(ii) Explain the "Law of electrical neutrality of a semiconductor”.

{iii) A small number of readily ionized donors with a concentration of Ny, are added to
an intrinsic semiconductor, such that N, < n;, where n_is the intrinsic carrier
concentration. Using the concepts involved in part (i) and (ii), find the thermal
equilibrium concentrations of free electrons and holes in the semiconductor!

[12 marks]
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Q.1 (d)] Write a short note on the ferromagnetic domains:
[12 marks]
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Q.1 (e)

0
5

Explain in detail the Josephson effect in superconductors.
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.4 (a)| The transistor of the circuit shown in the figure below has I = 99. | £ = 0.5 mA and
Vi =95 V. Assume that I, 1s negligible, V. =0.7 Vand V,, =25 mV.
+15V

ﬂrjfu HC:\‘.'

-15V
If v, is a small sine-wave with zero average value, then

(1) Find the values of R.and R,..

(ii) For R, = 10 kQ and r, = 200 k€, draw the small-signal equivalent circuit of the
amplifier and determine its overall veltage gain.
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Q4 (b)

o)

(i) Consider the circuit shown in the figure below:

—m—

Here Y, Y, Y and Y, represents admittances of the respective elements, If the op-amp

: o
in the circuit is ideal, then determine the transfer function, T(s) - M of the circuit.

i(s)

f@m_ [10 marks]
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Q4 (b)
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(iiy The PMOS transistor shown in the figure below has 'lﬁp = -1V, k=0 and
C
K, = MP;I [%] =1 mgvl. Determine I,, V- and V., of the transistor.

+10V

[10 marks]
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Q.4 (o)

Aehun

Electron drift mobility in Indium () has been measured to be 6 cm? V=157, The room
temperature (27° C) resistivity of In is 8.37 x 10-® Qm, and its atomic mass and density
are 114.82 gmol-! and 7.31 gem respectively.

(i) Based on the resistivity value, determine how many free electrons are donated by

each [n atom in the crystal.
(ii) If the mean speed of conduction electrons in I is 1.74 x 10° cms™, what is the mean
free path?
(iii) Calculate the thermal conductivity of In at room temperature.
[20 marks]
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Q.5 (a)

_thfuir

Section B: Electrical Machines-1 + Power Systems-2

Twa 3-phase transformers, rated at 500 kVA and 450 kVA respectively are connected in
parallel to supply a load of 1000 kVA at 0.8 pf lagging. The per phase resistance and per
phase leakage reactance of the first transformer is 2.5% and 6% respectively and of the
second transformer is 1.6% and 7% respectively. Calculate the kVA load shared and

power factor at which each transformer operates.
[12 marks]
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Q.5 (b)| A de two line distributor AB, 600 meters long is fed at 440 V from substation A and at
430 V from substation B, the loads are:

100 A at C, 150 meters from A

200 A at D, 150 meters from C

250 A al E, 50 meters fram D

300 A at F, 100 meters from E
If each line conductor has a resistance of 0.01 € per 100 meters, calculate the currents

supplied from substations A and B and the voltage at points C, D, E, and F.
[12 marks]
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Q.5 ()

Qﬂ'{"ﬁf_ﬂﬂ

Explain principle of operation and working of variable reluctance stepper motor.
[12 marks]
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Q5 (d)

What are the Merits and Demerits of Nuclear power plants? Explain in brief:
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Q5 (e)| A universal series motor has a resistance of 30 £ and an inductance of 0.5 H. When
connected to a 250 V de supply and loaded to take 0.8 A it runs at 2000 rpm. Calculate
the speed, torque and power factor, when connected to a 250 V, 50 Hz ac supply and
loaded to take the same current.
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Q.6 (a)

Selubor

Three identical single phase transformers have their rated voltages of 200, 150 and 100 V
respectively for the primary, secondary and tertiary windings. 1 he primary is connected
in star to a 3-phase sinusoidal supply of 433 volts. The secondary is also connected in
star. The voltmeter when connected across the open circuited delta of the tertiary winding
gave a reading of 120V,
Determine the line and phase voltages on the secondary if the tertiary delta is
(i) open circuited and
(ii) closed circuited.
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Q.6 (b)| For the network shown in figure below, obtain the complex bus bar voltage at bus 2 at
the end of the first iteration using the Gauss seidel method. Line impedances shown in
figure are in p.u.
Given:

Bus 1 is slack bus with V,=1.020° p.u.

P+ jQ, = (-5.96 + j1.46) p.u.
V5] = 102 pu.
Assume:
V" = 1.02£0° pu.

and V.20 = 1.020F p.u
Take acceleration factor o = 1.4

] 0.04 =70.06 | 0,02 +0.03

1 3 X
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Q.6 (c)

Ef{hhff

synchronous speed is 1000 rpm.
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The resistance and reactance (equivalent) values of a double-cage induction motor for
stator, outer and inner cageare 0.25, 1.0 and 0.15 chm resistance and 3.5, zero and 3.0 chim
reactance respectively. Find the starting torque if the phase voltage is 250 V and the

{20 marks]
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Q.7 (a)| A11/0.4kV star-delta transformer is connected to a 3-phase balanced load of 300 kVA
at unity pf and also to a single phase load of 60 KV A at unity pf. Calculate the values of
the currents on the primary side. The no load current and the internal leakage impedance

drops are neglected.
{20 marks]
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Q.7 (b)

Solodacy

The single line diagram of a three-phase power system is given below. The generator is
delivering 1.0 per unit power to the infinite bus. The pre-fault power angle equation is
P =210 sin 6. Calculate the critical clearing angle and critical clearing time when the
system is subjected to a 3-phase fault at point P. The fault is cleared by opening the
circuit breaker 5. (Given: Inerlia constanl H =5 MJ/MVA)

| 2

on | o

5 p
e
OPEN
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Q.7 (¢)| The standstill impedance of the outer cage of a double-cage induction motar is
(0.3 + j(1.4)€ and that of the inner eage 15 (0.1 + j1.5)Q. Caleunlate the ratios of currents
and torques of the two cages (i) at standstill, (ii) ata slip of 5%. Neglect stator impedance,
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