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QUESTIO

APER SPECIFIC INSTRUCTEONS

Please read cach of the following instructions carefully
befora attempting questnons '

There are EIGHT questions divided in TWO Sections.
Candidate has to attempt FIVE questions in all. ‘

Question Nos. 1 and 5 are r‘on“pulsory and out of the remaining, THREE are to be
attempted - choosing at least ONE guestion from each Section.

The number of marks carried by a question/part is indicated against it,

Wherever any assumptions zre made for answering a questiort, they must be clearly
indicated. I '

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

Unless otherwise mentioned, symbols and notations carry their usual standard
meanings.

~ Attempts of questions shall be counied i in sequential order. Unless struck off attembt of

question shall be counted even if attempted partly.

Any page or portion of the page left blank in the Question-cum-Answer BQQ;dét Thust be’
clearly struck off. |
Answers must be written. in ENQLISH only.

Values of coructants which may be required Al

Electron charge = -1-6x107'% coulomb

4n x1077 henry/m
(1/36m)x107° farad/m "
3x108 m/s s
1-38x1072%g/K
6-626x1073% J g

~ Free space perme ability

Free space permit Hivity

Velocity of light in free space

I

Boltzmann constont

Planck consiant
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@ (@) © (i) Calculate the temperature at which silicon (Si) semiconductbjf:t:‘enc"i_sA to

SECTION—A

behave like a metal.

(i) Prove that reverse s

atma‘uon current approximately doubles for every,
10

°C rise in temperature in a semiconductor diode.

‘y/ (i) Prove that when two resistors are connected in parallel, the equ1valent- -

resistance of the combination is always smaller than that of smaller
resistor, '

,a ) f % ] ' 6
(i) A conductor has resistance 5.4 O at 20 °C and 7 Q at 100 °C, Deterrriine : s
the resistance of the conductor at 0 °C. 6
(¢) What is ‘line imperfection defect’ in a crystal? How does it affect the 'propert‘i'es,'
of a metal? : h 12
& ]
(@) () Enumerate the different performance indices based on which an;f%_e'ngi;ﬁeet
selects an instrument. ' S
(i) What is the SI system of units? Mention some (at least four) well deﬁned ,
units maintained by the International System of Units. 7

P
R PEUMVLE

fe) In the circuit shown in the figure below, I =1mA is a DC current and ¢ 27

in ( ) iIsa
sinusoidal voltage with small amplitude :

=10 nF IR o

Representing the diode by its small signal resistance rg, Which is a functlon of

I, sketch the circuit for deter mining v, (f) and thus find out cutoff frequency S

(Assume V, =25mV at room temperature) 12

<
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() Find the equilibrium hole concentration p, at 300 K of Si sample

(@)

(%)

XZH-F-ELXE/64 3

with phosphorus impurity if Fermi level energy (Eg)
more than intrinsic level energy (E;). Given n; =1.5

KT =0-0259 eV,

A filter capacitor C is used to smooth out the pu
rectifier as shown in the figure below :

220V
50 Hz

3l R/ L

7

Find the value of C so that the steady current supply to load Ry; eanbe

maintained.

What is the principle of nanomagnetism? Based on the specific proberties

10

of nanomagnetism, write its applications in engineeringifield. ": Lo 12

Classify insulating materials according to their temperature stablhty limit

and give few examples of each grade.

What are the signal conditioning requirements for measurements with
strain gauges? How can you compensate errors due to temperature in

strain gauge measurements?

“10

A piezoelectric transducer is subjected to a force of 6 N. The dimension off;;};_.

the transducer is given as 6 mm x 6 mm x 1:3 mm

The charge sen31t1v1ty :

and the dielectric constant of the transducer are glven as 160 pC/N and
1250 x107 1 F/m respectively. Calculate the voltage generated-and the

deflection caused to the surface. The Young’s modulus of elastlcxty of the

material is given as 12x10° N/m?.

Calculate the range of base resistance (Rg) so that transistor T1 never '

operates in saturation region :

10 kQ

10

S
;

10

- [PT.O.
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(i) An amplifier hag a bandwidth of 500 kH,
" should pe the amount of negative feedbac if the
Cxtended to 5 MHz ? what will be the new
introduced? . -

(b) () What are HTSC? Write the Important applicationg of super¢ Iiductléﬁ:
Materials ang HTSC, '

(@) «aA Ceramist can alter the Properties of Ceramic,” Justify the's’t‘atemé}itff; TlO

. Explain, with Decessary diagrams, how yoy can detect the proximity'pf an
object, S

(before the mass hits the Stops), Calculate (1) the maximum méésﬁréble- ‘
acceleration in g and (2) the natura] frequency. , C 8

@-(a} i) Consider 4 differentiag amplifier ag shown in the figure

Amplifier Youtput

Z ——

where the first set of signals ig Y1 =50y, V2 =-50uV and the%et
of signals ig Ui =1050 nv, Y2 =950 uv. If the Common-mode rejec_t;'ﬂorllv 'fraltio.

the two Sets of input Signals
(i (1) Repeat part @), if the Common-mode rejection ratio is 1.0°, . - 3
(2) Draw the conclusion by Comparing part (a)fi) and part (a}(iz'}(;l)."';': 2
(i) Explain pPhotovoltaje botential jn short, . N .5
(b) / What ig Polarization mechanism in dielectric materijal? Explain active and
bassive dielectricg With suitable €xXample 10
(i) Explain Cermets. Hoyw are they different from fibre reinforced cor_npo_sites?_l
Wn:te four applications of each. o 10
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br1eﬂy explain its working.

(i) Explain, with a diagram, the operation o
telemetering system.

SECTION—B

12V and ammeter reads 0100 A :
R

g ANW———(A)—o

()
\J
[€V= IOkQ

(i) Repeat part (a)fi) for the circuit arrangement

Ry=20Q

¢0
l

(i) Find the value of resistance R in the figure below if the voltmeter reads

R
o (R
W —o——(A)
Ry=20Q
)
Y,
Ry = 10 k@
s 3

(b) Copper has an atomic radius of 0-1278 nm. Calculate the atomic density

(number of atoms per unit) in (1 0 0) plane of ¢

’

—

-

Eoppef (FCC).

() How can you convert a galvanometer into an ammeter and a voltmeter? A

PMMC galvanometer cf 6 Q resistance reads up to
of the resistance (i) when connected in parallel to e

60 mA. Determine the value

up to 120 A and (ii) when connected in series to enable it to geé_d 12 V.

|
. !
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given in the ﬁg‘d‘re belbw .

nable the instrurxient to read .
12

6

12

[P.T.O.




([d) In the circuit given below, ve{07)

switch that is inj tiall
value. Find R {

= Uy, while the inductor is not ch?rged. The
Y open is closed at ¢ =0, Algo L=C ingfer‘r;ns cﬁif_nLimeric"éJ
positive value) so that the circuit is critica,'lvlyivda"mfp_e’d Lo

-+

Up C

(¢) In the feedbaci circuit shown j » hpe is very large, Identify the o
type of feedback, ang { or B and overall tran_sresi’stance A

(@) () A voltage source deliver

the load is 20 L. Whatr

S 4 A when the load con

is the maxi
power transfer effi-jenc

nected is S5Q and 2 A when
Imum power it can deliver? Also calculate

Y With R, =5Q and power transfer efficiency when
it delivers 50 w. : 10.
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(b) (i For the circuit shown in the figure below, it is known th;itﬁthe voltage

across the capacitor is v (t) =20 sin(Qt +%) V for t > 0. Compufe'ahd plot

-_—

the instantaneous power absorbed by the capacitor and energy stored by
the capacitor over [C, {] : ' : 8

N e (®

N | 5mF l]\ e () o

i

(i) The op-amp in the figure assumed to be ideal R; =20 kQ, R, =40 kQ and
C=10puF :

XZH-F-ELXE/64

1€
1 '
VAN
Ry
AGUYAYA —
) —o0 +

Uin () m[—— + " Vot (B

Use nodal to construct a first-order differential equation describing
the input-output relationship of the voltage.

Laplace transform your equation of (1) and solve vy, (s} in terms of
Vin () and v (07 '

If vy, (1) =2€”2t1f,{z‘.) V and ve(0) =0, find vy (D). 12

7 , | [P.T.0.



. 12V
Antennajv
RANT=3OO_Q-§ e
‘ Ry =10 k.Q _
L\—{Cl ir ~

i/p resistance
.of TV

C3-—)°°

l

The transistor has high frequency capacitances* with Cpe =4 pF, Cpe =2 pF,
Cee =1pF and B=100. Calculate low-pass dominant pole frequency and
determine whether thig amplifier PMM@LCIL (Assume Vr =26 mV at
room temperature;

-12v

2
@ (@) 1a the circuit shown in the figure below, V=

el power absorbed by the circ

200V, V, =200 £0° V and

H|=12 A. The tot uit is 1-8 kW. Find R, X,

and X2 :.
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(b) (i) Determine the voltage across the resistor in |the circuit of;

! } o
he figure -

i

shown below using phasor concept for ql(t)=20cos(mi§h|53}13°)v,'

vy (f) =19-68sin(wt +152-8°) V-and v, (f) =4-215¢os(mt+71-61°)';v"" .
| R

vy (1) v3 (1) \
R ) :
NI N\ |
+i
vt (9 QB % e (0
| 1

i

(i) Find the Laplace transform of the sawtooth sketqhed in the figure below :

£

o

(iij) The figure below shows a simplified model of an|audio amplifier containing
an ideal transformer. The input voltage is at 2 kHz with a magnitude 1 \Y

r.m.s. The load is a }gwitispeaker! r_ci;.)_rﬁefinted

(1)

(2)

XZH-F-ELXE/64

by 4 Q resistance :

[
. |

900Q g:1
200 Vi, S40
Model of an amplifier Loudspeaker

Find the average power delivered to the

connected to the amplifier (i.e., with the ;transformer' removed).

With the transformer connected and witl'i turns ratio a =5, find the

" average power delivered to the load.

[P.T.O.

4Q load if it is directly



= ZBE,‘+ABC+ZBC
( ([ A certain counting type 12-pjt ADC o

clock frequency Sele =1MHz Deter
Converter, i

converter,

(b) () The linear re

sources. Thyree of them have fixed valy

sistive circuit shown in the figure belo‘}v thas fofu
€ only one,. lsy is adjustable .

t

I independe:

» %

Linear resistive
network with
dependent
Sources

The table

showsg ¢

Complt;te the last two TOWs of the table. For the data 1n Tow 3, find the ':
power delivereq by the Current source Is3. ' 1
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Y
" (i) Consider the three-zanvee circuit of the figure below :
ﬁi\ is’.Z
"Compute I, using superposition theorem. AR 8
(c) (i) For the circuit shown in the figure below, determine the output voltage if
the input vy, (f) = 100si(27 x10° ) mV. Assume that the op-amp is ap ideal
in P !
r R rirsa s 2 "
op-amp and MOSFTT parameters are p,cox =100pA/V~,. Vi, =1V,
W=10pum and L =2-5um ' 15
20 kR
- MI VAW
r— I -
Lo S0 Uy (%)
(~ { ’b/ &
Ui | ) - )
’Z W"Y
2 Sl
(F)av
T
/7/']/7 VZZisd
(i) Draw a block diagram of a 4 to 2 encoder. Label all inputs and cutputs.
How is the 4 to 2 snocoder different from 4 to 1 multiplexer? o
Hodk K
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