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3'16: 6 AN: AN 2O8 (14081

ELECTROMCS AFID INSTRT]MEI{TAIION

Time : Three hours

Mmimum Marks: 100

Answcr rwe questions, taking ANYTwoJ?om Group A,
ANYTwoy'om Group B and N.t from Group C.

All parts af a questign (a, b, etc. ) shauld be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat skatches- Unnecessary long cnswer muy

result in loss of marks.

Any missing olyrong data may be assumed suitably
gN tng proper J uslu rcalrcn.

Figures on the right-handside maryinindicatefull tnarks.

Gnoup A

1. (a) What is aZener diode. Explain Zenerequivalent
circuit with its reverse V[ characteristics. AIso, list
important applications ofthis diode.

(b) Explain operational features offirll-wave centre-
tap rectifier circuit and derive an expression for its
rectifi cation effi ciency.

(c) Determine the germanium p-n junction diode
current for the forward bias value of 0.22 V at room
temperature 25 "C with reverse saturation current
equal to I mA. Given the value of(q, ) a constant
equal to one forthegerrnanium diode"

2. (a) What are different ways ofbiasing a BJT (bipolar
junction transistor) in general. Explain with the help

6

lTurn Over I

of res;rective circuit diagram.
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r%, RL

10 kr,

Op amp parameters are : Common-mode gain:
0.00 I , diflercntial gain: 1 80,000, input impedance
= I MO; output impedances: 80 O and slew
rate: 0.5 V/ps.

Group B

5. (a) Describe ths constnrctional details and operational
pinciple ofan elecEodynamom€ter-type insfument.
AI^so, develop torque equation ofthe electodynamic
type instr,rment.

(b) Explain why electrodynamometer-type ofinsn'ument
can be used both on a.c. and d.c.

(r) The inductance of 25 A electrodynamic-type of
arnmeter chaqges uniformly at the rate of
0.0035 p[I/degree. The spring cgnstant is
I 0-5 N-m/degree. Find the angulardeflection at fi.rIl
scale-

6. (a) Describe the constructional details and operational
fixtures of an electrostatic instnrments. Derive force
and torque equations for ele&ostatic instnrment for
alinearmotion. 6

ic) A germanium transistor used in a complemcntry
s).mrnetry- amplilier has a collector cut_off ctrreni
,quo = r u irA at a teirnperature of27,,C ancl valueof p -:01(0 Find co[lect.,. o.rrrent, when basecurent is 0.25 yA and (ii) if rhe value of B <tc,csnot inc.rrease with ternpeiaiur". whaiolould tre th*value of new coilecaricunerrt, iftne temperahrre ofthis transistorrises to 50 "C. I0

(6) 
Pescribe ouqput characterisrics o,I,a {ransistor (BJ.f)
rn common-base configuration witb ti;L;l;;;i;praper eircuit arrangement.

(s) i3xplain th* working of a rh3,ristor urith the help c[its trv* transi sti:r (anal*iij"u)-i.qri u,,l.rn t c i rr: u i t.

(e) l)isc*ss flrrrvarii aild re.r,ersc' ciurr*cter.istics ,r'it
"silican-cqrnrr*l k-d rec ri {ier f Si:ii f . Supp.r rt 1., *r:stnswer with the help "-,11;**ictraructerirtIu pi,,f -r.

(c) Iixplain rlte rvc,rking uf a l"R IAL. rvilh llir-: lrcl;i t,l.its V..I char.a.creristics. Iiiai^,r;i* ;;* r!i fll.rc,ce
betr.+ren SCR. a:ld'I'RIAC.

t#) []r0\.r,1he pin el;aglanr of mr i{j T4i usr.ci as nu*prrutl'cri*I an:piifier. irxiliain r.ire li:r;ciir:n <lidifferent pi n cc-r*n*t tion:;.

{},) Explain fire {iilto-*i'g ten,s incorutecLirxr wi{h iur

:fl'IT*Tlpl i t-i 1 i ) ( Jommon-,,,n.r* i*3 *,,i1 *
Ii:{:j:-ymt)., (ii) siervrare, (iii) virrual ground,
(r,'J 

'nput 
resrslance zurcr {v) .utprt resistanie. " 5 *

.i
"11.

/+

L

kj Forthe operation;r.l-arnplilier.circuit shor,m in Ijig. I ,find the closed-loop..gain, in1* l*p*a"rT.*,
somrnon_mode rejection ratio ana niaxini-umoperatingfrequency. 

5

5'16 : 6 AN: AN 20s (r40S) ( 2. , (Continuetl 
)

5'16: 6 AN : AN 208 (t408) ( 3 ) (TurnOver)
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4

(e) Why cannot electrostatic instrunnents be uscd ftrr
me.asurrement of low voltages while elechromagnetic
instruments canbeused ? 6

(e) An electrostatic voltmeter reading 2000 V,
maximum is controlled by a spring with a torsion
constant of 5x10-6 N-m/rad, has a full-scale
deflection of 90o. fhe value of capacitanceatrsta
voltage is tr5 picofarad. Calculatettrevalue ofthe
capacitance at 2000 V pointer deflection. 8

(s) f)escribe the circuit details and unrking principle
ofa Q meter. Also, deqcribe its applicatiorrs. 7

(&) Discuss hou, Q factor of a coil can be measrued
using a hridge T netunrk" Deive the canesponcling
expressir:nf,:rQ. 7

(ci How thr: tbllowing paratneters may be rneasured
using Q meter : (r) Q t'irctor and (ir) bandwidth. 3 t- -t

(*) Dercribe tite oonstructiort and worl'ing lrriirt iple
of thermr:ecuples. What are vari o t t s; :il.cc i [i catiou s

used ftrr thermocouples ? 6

(b) Discuss varicr,.ts typ*s of r:ompensttiou used anci

alsc tlie rnethods of mesur cnrcrnt of output voltage
ofthethermocouples. 6

(c) Calcul*te the thermoelcctri* sensitivity ofa britlgc
using bismlrth and telluripm as two dissimilirr
metals. Estimate the maximum output volurgc litr;t
i 00 'C temperature differencc at rootn tctnpcrittttt c
using one junction. The sensitivity of bisrnuth is

(-)72 pV/'C and the sensitivity of telluriurn is
500 pV/"C. I

Group o

9" Answerthefollowinginbrie{': l0 x ?

0l An intrinsic semicuuduotr,.rr at atrsolute zero
ten:perature behaves lik-e an"insrrlator - why ?

( ii) .lustifi, that energy gap in a sunriccnductor tleereases
with temperature.

(r0 \\,hy isthe depletion rvithin a p*r.iuni;tiun reduced
w'hen the junction is flnru,arcl.-biased ?

ti',1) Why an Zcner diotlc does ha,,'e a shalp break.
dorur at low rcversc vult;lge li

( rr) Jrr:;lily llial. in a p-n-p tlrrnsislcrfhe ;lectlrns lltrw
vl,itliin thc tllnsislornt rullcckrr;uid bas;s lea(ls,

{. r'i) \\/hy is; rr transistor, iu gerit:iui" saiqi t, , he ir1 saruul
titn rcgion when both i:,tilector and emitterjr"::rc-
ti on"x u'e fo rw'ard*b ias*ri"

{uii} For the opcmtion c{'rfi:pl*ticil.iyp* ,\{ilfilli f.
tlte g;rte vciiage iras to'h* 'hig,h rrcgative ' r,yh'r' ',:

{rr,i;:i Ai'tertriggering dih}i'i-\t{.u. thc gaf u i;ulr( rri ,t,- r:
re:inoved. T'lre current in tlrc tlr./rishrdses ilnine-
d iateiy a little rui<i a{lerwrrti ^s i t I al ls do*n -i usti fi/.

(i.r) Wlry lrigh torque*to*weig,lrt rtrtio in an analog
intliurtin6l instninrent in<Jir:zrtr:r; low ftie.tiorral los:r ?

(r) Justily that in a scrniconducinr sfain gages wlren
tensile strain is.rpplicd, lhe rr..sistance increases iri
ptypematcrials.

8.

5'16: 6 AN: AN 208 (1408) (4) ({.ontinued I S'l(; : 6 AN: AN 208 (1408) { 5 ) AG-ll,J()
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W'16 : 6 Ail{ : AIU 2O8 (14081

ELECTROMCS A}tD INSTRTTMEI\TTHflON

Time : Three lnws

Mmimum Mwfu: 100

l.

Att parts {:*:;,1:;nL?;o;,1}f;.) shoutd be

Answer should be brief and to+he-point and be supple-
mented with neat slcetcfres. (Jnnecessary long answer msy

result in loss of marks.

Any missing or.w.rong data yqpe assumed suitably
giv i ng pro p e r j us tifi c at i on.

Figures on the right-hand side margin indicatefull marks.

Grcup A

(a) Define doping. Why dopiog is done ? Write doyrn
different material used for doping. Explain *re
process ofdoprrg.

(b) With suitable diagram explainthe operationofpn
junction diode. Draw the characteristis curve.

(a) Compare between Avalenche breakdown and
Zr,nerbreakdoum.

(r) Explain howZenerdiode is usd as avoltage regu-
lator,

(c) With suitable diagram explain the operation of
oommoncmitter mplifier.

Answer FIVE suestions - takinp AI{y rwo fiom Groun A.
Al.Iyrw'o lromGroip B a;d ew fukGroup C.

(Turn Over)

l0

t0

l0
2:
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3. (a) Write downthe advantages and limitations of nega-

tive feedback.

(b) Draw the hybrid parameter eqqivalent-circuits for
common erniuer ionfiguration. Derive all the hybrid
parameters.

(c) Define regenerative feedback. Write down the
condition of oscillation.

(a) Draw a differential amplifier. using Operational
Amplifier (OPAMP). Find out its output.

(b) Explain the operation ofsuccessive approximation\ / 
typeanC and compare it with flash typeADC'

Group B

(a) Differentiate between pennanent magnet moving'.a / 
coil and moving iron meter. Draw proper diagranr

to supportYouranswer-

(b) Explain the construction a1d workitrg o I i ntcgratipgl

meters.

(a) Describe the operation of rms rcading tyPe volt-
lneter ancl compare it with avcrage reading type

volbneter.

(b) With suitable diagram explail the operatiol ol'

Cathode RaY OscilloscoPe (CRO)'

fu\ Explain how the liquid level can be measured usirtg\--l' 
Giiesistive transducer, (ii) capacitive transdttccr.

Give suitable diagram-

(b) Draw the basic block diagrarn ofa DataAcquisition
System and exPlain each block.

l0

4.
10

l0

5.

l0

10

6.

l0

l0

l0

l0

7.

W'16 : 6AN : AN 208 (1408) (2) ( Continued)
W't6 : 6AN : AN 208 (1408) (3) (Turn Over)

8. Write short notes on :

(a) SpectnrmAnalyser

(b) DigitalVolfrneter

(c) Digital Display Devices

Group C

Choose the correct answer for the following : - . _

(r) P|ri.b of+9 following diode is designed to operate
in the breakdown region ?

(.a) Signal diode

(b) Zenerdiode

(c) Power diode

@ All ofthe three above.

(rr) A semi-conductor that is electrically neufial :

(a) has no majority carriers ,

(b) has no minority carriers

(c) has no free charge carriers

@ has equal amount ofpositive andnegative charges

(iifiln a transistor cr is related to B by the relation :

(0) P-
o+l

5

5

5

5

9.
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(b) P = 
o-l
i

(c) F=-#
-0,(A B = o*,

. (rv) The ripple factor for a half-wave rectifier is :

(a) 2 (b) t.ZL (c) 0.7 @ 0.4s

(v) An ideal voltage simplifier should have :

(a)R,:0,ft':0

(b) R,- cc, fio: 0

(c) ft,:0,.R0:o

(A R,- oo, fto: *
(ui) A phase shift oscillator consists ofanumber of :

(a) RC circuits

(b) RL circuits

(c) LC circuits

(d) RLC circuits

(vii) Which ofthe followingADc is the fastestADc ?

(a) Dual slope type

(b) Ramptype

W'16:6AN:AN208(1408) (4) (Continued')

(c) SARtype

(d) Flashqpe

(vlll)Ditrerentiate between accuracy and precision.

(lx) The gauge factor is defined as :

ALI L
(o) o*t*

M/R
(b) MtL

AR/R
@ ton

ANR
@ Ap/p

Where L, D, p and ,R are length, diameter, resisti-
vity and resistancc of strain gauge.

(x) In a CRT the focusing anode is located :

(a) between prc-accelerating and accelerating
anode

(D) alter accelcrating anode

(c) between preaccelerating anode

(@ None of the three above.

W'16:6AN:AN 208(1408) (5 ) AG-900
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