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faarea DETACHABLE

ELECTRICAL ENGINEERING
Paper I

Time Alloweq - Three Hours Maximum Marks : 300
77 “hree Hours

QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.
There are EIGHT questions divided in TWO Sections.

Candidate has to attempt FIVE questions in all.

Questions No. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks catried by a question/part is indicated against it.

Wherever any assumptions are made for answering a question, they must be clearly indicated.

Diagrams/Figures, wherever required, shall be drawn in the space provided for answering the
question itself.

Unless otherwise mentioned, symbols and notations have their usual standard meanj
ngs.

Attempts of questions shall be counted in sequential order. Unle
shall be counted even if attempted partly, 8 struck off, attempt of 4 question

Answers must be written in ENGLISH only.



SECTION ‘A’

2.(b)
fthe matrix | =1 3 2
, nding eigenvectors of the matrix | -1 3 )
1.(a)  Find the eigenvalues and the corresponding €12 22 ¢l
Is this matrix diagonalizable ? Justify your answer. 12
- _ _ 2.(c
()  Classify the ways in which materials respond to magnetic fields and also specify
their value of susceptibility. 12
1.(c)  The material parameters of a certain food item are given by =22 s/m, € =48¢,
and pu = y, at the operating frequency, = 2-54 GHz of a microwave oven. Determine
-9
a, B, 4, v, and 7). Take eo=13—(;— and yy =47 %107 12
/4
3.(
1.(d) The following equations refer to a two-port network
V, =51, +21,
A load resistance of 3 ohms is connected across port-2 terminals as shown in figure.
Calculate the input Impedance. 12
. —» 1 L = 5L 4
Vi 3Q
- & 1 2o +
il W 3.
(€ Tite a program in any programming lan
in a cumulative fixed deposit of a barglk fo%utigee tlfi) C(')mll)ute o, money accumulated
interest is 7 percent per yoar Biponnied annln)l l1;c1pa P after n years. The rate of
values of P, 7 and n. It shoyl d display ally. The program should read the
Y e accumulated money as F 12
2.(a) (i) Use th
) € residue theorem to evaluate the integra] e —1 N
) o5 ——dz, where
Cis the circle | z| =3, c 2(z=1)*(z-)
10
(i) Find the volume of the sof; 3
olid boundeq by the Sphere x?4,2, 2
paraboloid x°+ %= Y +2°=20 and the
10
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(1)

(ii)

)

(i)

®

(i1)

@)

(ii)

Explain the variation of transition temperature of a superconductor with 1ts
1sotopic mass M. 8

The transition temperature of Mercury with an average atomic mass of 200-6

i o 204
1s 42 K. Evaluate the transition temperature of one of its isotopes, soHg -12

A 10 HP induction motor runs from a 3-phase 400 volts supply on no-load. The
motor takes a line current of 4 A at a power factor of 0-208 (lag). On full load
it operates at power factor of 0-88 (lag) and with an efficiency of 89%.
Determine the readings on each of the two watt-meters connected to read total
power (1) on no-load and (2) on full-load. 10

What is a filter ? State the ideal characteristics of a filter. 10

Obtain the equations of regression lines and the correlation coefficient for the
following data. Justify the sign of correlation coefficient.

x| 1 2 3 4 5 :
y | 2 B 10

The probability density function of a random variable x is

_Jax(2—x), 0sx<2
fx)= {0 ,-otherwise,
for some real number a. Find the value of a and the variance of x. 10

Evaluate value of frequency at which conduction current density and
displacement current density are equal

(a) distilled water, where, o= 2:0x10% s/m and e, =81

(b) sea water where 0 =4:0 s/m and €,=1 10

In spherical co-ordinates ¥'=-35V on a conductor at » =3 ¢cm and V' = | 50V

at r =40 cm. The space between conductors is a dielectric for which e = 3-12
Evaluate surface charge densities on the conductors. ’ 16

Distinguish between a power transformer and current

: transf

discuss the effect of secondary CT open circuit, while 5 SECICE (_CT.) and
energized. Primary winding is

10

GVP-U-ELT




nd a resistive burden of 12:5 VA at

rimary a : '
A 1000/5 A, 50 Hz CT has 2 b_afd?ng has a leakage inductance of 0-96 ?}112 The
(i) A The secondary Wil of 16 AT and 2 loss component of 12 AT, s.(a)

h
rted cutet isi 1 ndary turns at
] ate the secondary
core requles ® he secondary. Calc -
when rated Cu .y

which the ratio error 18

for the figure shown. What

inals a, b _
st tho (30717 a load resistance ? 20

Obtain the Thevenin’s equivalent

. circuit to
- will be the maximum power supplied by the v
I
10 o 1 a
5)
1
O ol - D wwm—N 5.
4 —WWW— 4 ’
1Q
20 2Q
i~ l..
10V ; N,y ’50_ b 5.(
— = a T
4.(b) (i) Compare the phenomenon of Piezoelectricity and Ferroelectricity. 8 }J
4) " (i) gompu;e the packing efficiency and density of diamond. Consider diamond as
1amond cubic (DC) structure and lattice paramet =3.
atom m = 1-66x10 kg, pamametet; @ =3-5ASAn mass 10 2f (—s.

deriving the balance e uency for which the bridge can be balanced by first
. quations connectip th . w
phasor diagram and & the branch impedance, and dr2

(i) Calculate value of the resistance in arm 4p to produce bal
roduce balance.
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5.(a)

5.b)

5.(c)

SECTION ‘B’ o

150
Two terminals shown in figure coming out of a netw_ork_show 2 vc-ﬂ:afeo? f1() Qs
on open circuit and give a current of 3A on short-circuit. If a res61§ c;\ Ehedegiting
connected as a load between the two terminals the current falls to 2 .

o ircuit i itive of
the equivalent voltage generator circuit and find whether the circuit is capacl 12

inductive. Zen A

(R+jx)

174 Load

O

Zinc has HCP structure. The height of the unit fell is 0-494A. The nearest neighbour
distance is 0-27 nm. The atomic weight of zinc is 65-37. Evaluate,
(i) The volume of the unit cell
(ii) The density of zinc
Take NA = 6-0238x10%6 Molecules/Kg Mole. 12

Distinguish between
(i) High level language and low level language
(i) Machine cycle and instruction cycle
(iii) Memory mapped Input/Output and Input/Output mapped Input/Output

: 4x3=12
A coil of 300V Moving Iron Voltmeter has a resistance of 500 ohms and an
inductance of 0-8 H{ The instrument reads correctly at 50 Hz AC supply and takes
100 mA at full scale deflection..What is the percentage error in the instrument

reading, when it is connected to 200 V DC supply ? 12
Find the currents through diodes D; and D, and the voltage across resistor R, in the
figure shown. Assume forward voltage drop of 0-7 V for each diode : 12
§ 20V '
10kQ = R, R1$ 20kQ
D 1
122
N
20kQ SR, R, 10kQ
-
S



.+ and the total width of the depletion region
silicon p-N junction at 300°K. The intrinsic
3 and its relative permittivity

6.(2) Calculate the value of contact P
brupt
22 atoms/m3 on P-side and

under unbiased condition of an 2 L1016 atoms /m
carrier concentration of silicon 18 .7d ity Ny= 10
is 11-8. The junction has acceptor3 ens t}s'i eA
donor density of Np = 102 atoms/m® O A5
n used for calculations.

Derive the Equatio e
Boltzmann’s constant = 1.381x1072J/°K ,
Electron charge = 1.602x1071°C 0

6.(b)  Draw the circuit diagram and exp rite
its applications. 20
(i) Minimize the combinational logic shown in figure. , 10

lain the operation of a practical Q-meter and w

6.(c)

A—

D w
B A

TI

wl >

L] |

o Al

Ol O] w >

operand in addit;
: 1ti0
unsigned intege ffl_ to two Iegister ¢
> 1ind the Mmaximy berands. If the
m value of th
e
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7.2)

1.b)

(i) Find the circulating current i

. the circuit shown below operated at a room
temperature of 27°C, if the source voltage Vg = 1-2+0-5 sin 500 t volts. Assume
NVt =50 mV and Von = 0-7 volts. Neglect

contact resistance. 8

+ ; ‘
Vs <v> o RLg 2000

(i) Find Vgg, I, Vpg and the AC output voltage of the E-MOSFET Amplifier
shown in the figure for an input of 25 m Volts. The device parameters are
Ip =18 mA at VGS =10 Volts, VGS(th) =2-5 Volts and 8m =23 mS. 12

ON

Ré 18kQ

7 Vop=+20V

Cy
i
F .
10F ¢ 2 68K

() A Standard Cell of 1-0186 volts used with a conventional slide ‘wire
potentiometer balances at/45 cm. Calculate

(a) the emf of the cell which balances at 65 cm and

(b) the percentage error in voltmeter which balances at 57 cm when readirll(g)
1-27 volts.

i i ' ding of 30 mA and
i i il i designed to give a full scale rea : :
. Q;T:%g:fpco?ll:liﬁlgszl;;ezzrl;s is g;; mV. Calculate the shunt rgsxstange I'CQI;IIE)(:
for full scale deflection corresponding to 10 Amps and the series resistanc y
full scale reading with 400 V.

() What are the functions of Data link layer and Network layer accorglrggz S
I80-0s1-7 layer Network Architecture.

(i) If the signal speed in the cable is 2x105 km/sec find the maximum length of
cable required to transmit the data at a rate of 600 Mbps in an Ethernet LAN
With frame size of 12000 bits. 8
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: .+ the mid frequency range.
ure 1S operatmg m 5
e output, input,

ircuit shown in the fig

of feedback. s
indicating output,
Odcell block diagram indicating the

8.(a) The JFET ¢
Identify the type

small signal m
4 losed loop feedba

(i) Write the equatio g with a0 wi
(i) Calculate the Amplifier gam ™ me FET gm= .5 mS.
. R, = 5 k. Assu m
R,=20kQ, Ry 25k and Rp I3
+
Ro
+
VS

s wire carrying current L

adius a consists of NV turn
Also find expression for
10

8.(b) (i) A solenoid of length /and T
Derive an expression for H at point P along its axis.
H if I>>a.
(ii) Show that the capacitor of Figure (a) has capacitance

€oEnd | €oENRA ; ;
_€nd  ©€nh 404 capacitor of Figure (b) has reciprocal

Ceq =
€q d d
: 1 1 1 1 1
capacitance —— = .
Ceq €0€r1A * EOGrZA Cl * C2 ’ 10
d, d,

"
4, /) 4 d s
B

/
-V
€€n | €N ¢ o

8.0) _ ’ Figure (a)
(i) F13nd the general solution of the partial dj Figure (b
¥ N 2, ) partial differential equation ®
ERCCaE
1) Find
Raphst(})lr(: ;?e()t;oocif xte"—l =0 correct to four deci 19
start _ ec

Ing with x; = 0.6. mal places by the Newton-
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