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S'[6 : 7 AN: EC 407 (1482)

Ulfi;SIcN Or ULECTR.ONIC IIEVICES AI\[D CIRCIJIfS

ffime : Three hours

Maximum Mlurks : 100

ylr+.rwer FIVE q'ue.slions, taking ANY TWO from Group L,
ANY Two from Gwvp B and ALL lrom Group C"

All parts of a qaesrion (a,b,etc.) should
" be unswered. at one place.

liqsw'er shoultl be brief and to-the-point ond be supplemented
tr*ith neat sketches. {Jnnecessury long answers may

result in Ioss al nrarks.

,,{ml, rprissrhs ar wra$g tlota may be assumed suitably giving
proper justiJication.

Figares on the right-hand side margin indicate full marks.

Grcup A

t- (a) What is an integrated circuit ? How does it differ fronrr
a discrete circuit ? Discuss lhe relative merits and

demerits of ICs over discrete circuits. 7

(6) Draw the circuit diagram of a full-wave rectifier using
two diodes and calculate (i) Iu (r0 I," and (iii) PIV
ratingofdiode 7

(c) The slew rate ofan ofamp is 6 V/p wtren closed-loop
gain is unity. The ainplified ougut signat is observed
to be a pure sinusoid,uor= Z*cosolr provided the
ftequency of this signal does not exceed a certain limit.
Findthevalue of this timiting freryrency before the
output signal is distorted by the stew.rate limit,if

3+3

(Turn Oler )

(i) Y*: I V and (r0 r'* = l0 V.
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3" {n} Discuss the liinitations of linear vr"rltcgio regulatots'

Explain switch-mode power supplies" Discuss 'ts
advantages. 7

(&) What is UPS ? Why is the UFS systern becon'ring more

and more popular nowadays ? Compare online UPS,

off-line UPS anri electronic generator' "l

(c) Explain 'foldback curent lirniting'technique' Hu'w

does it eliminate the lirnitation of constant current

limitingcircuit 6

3" (41 Derive the expression for clifferential mode gain of a
differential amplifier. Describe the advantagos of a

differential arnplifier as regards to noise imrnunity and

driftimmturity. 7

(,b) Design a voltage regulator to give 6 V output for input

fluctuations from l0 V to l5 V for Zener breakdown

current 5 mA < /< t5 mA. 7

(c) Explaintheworkingof a basic logarithmic amplifier
using op-amps. Design a voltage rnultiplierwiththis
technolory. 6

4. (a) Where are sample and hold circuits used ? Sketch the

circuit arrangement along with output waveform and

discuss briefly the operation of the circuit. How can
7the holdtime be controlled ?

(&) Why is an instrumentation amplifier called so ? Describe

the operationofan instumentation amplifier- 5

(c) Al0 mY,2lcLlz sinusoidal signal is applied to the

inverting input terminal of an op-amp integrator for
which R = 50 k(l and C:2 ttE. DeGrmine the output

voltage. Whatwill happen, ifconnections at inverting
terminal and non-invertingterminal are interchanged in
the above circuit r 8 cases ?

li'16:?,'\N:li('4{}7(l4ti?} t 3 }

#nuup .ffi

(a) Wrat is a pttnse shift *.,;ci{lutur ? L*.'rw d*t:s it di$Ter

frnnr ffit armp{ifier ? f,}sriuul nn *xprc:rsiom f*r frwquetrq,'

ol''crs*illiatiom. 'I

(6) What is e monostahls ffrultivibretor ? Exptrnin tlrc *t',ahl*

state of this multivibrator. Fk:w spikms in oufiiut get

averaged out ? X

(c) Draw the diagram of triangpla;r*wnve gonenat*r using

opamp and find an expression f,or tlm frequency of
oscillation" Can the triangular wave heve dual slope

and single slope as perthe design ? Hxplain how ? 6

(a) What is a cascade arnplifier'l tr)etermine the
performance of a nascade arnplifier. Hence, find

)r-paftLoret€r for the same" Wtrra!. is its advantage ot'er
tlrat of cascade anrpl!fier ? V

(D) Draw a simplified schernatic of balnn*t;d modulator and

demodularon F'ind the limitatiun of,cnvelope detection

in this case. 7

(,r:) E:rpl*ig ruith a nca* diagram, the wodcfurg ofa frequency

rnultiplien'. 6

(.1) Draw ttie circuit diagrarn r:l n typi**l digikl volt-
metcn. How caru it tls modified ,fr:n wnlltigrle range of
measuremenG ? 7

(ll) Wliat is the hasic principle ofphase locked loop (PLL) ?

. Discuss tlle application of PI-,L. 7

(r) Draw a neat diagram for +bit R-.?.I{ ladcler and v"e ighted

resistor-ty'pe D/A ctlsrrcrters amd cormparfl thexn" F{ow

cam DIA stage help im&/D qo$vertsr d*sipr in s*me
s

{ ?iurr t?ver }

5.

ni'l6r?-i"'t{:8C407(1482) (2 ) (Continued'1

6.
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8. (rz) Explaintheworkingof a threedigit dual-slope A/D
converter. 7

(6) Drawthe block diagram ofa frequency meter (frequenry
counter) and explain its working. 5

(c) Determine the output voltage caused by each bit in a
6{itladder, ifthe inputlevels are0:0V and I =+ 16V.
Determine the resolution and full-scale output ofthis
circuit. Calcula& thevoltage fromthe above ladderfor
adigitatinputof l0l0ll. I

Group C

9. Choose the conect answer for the following : l0 x 2

(l) Comiderthe following staternenb :

(I) A diffcnential amplifrer is usd at the input stage of
an operational ampl ifi er.

(tr) Dilferential amplifiers have very high CMRR

Of these two st&ternents,

(a) both of these two statements, I and II, are tnre and

statement tr is the corr€ct explanation of I.

(D) both I and II are tue but statement II, is not the
only explanation ofl.

(c) I is tnre but tr is false.

(d) I is false but tr'is true.

(ii) The opamp shown below will be

.R2

(a) diftrbrentiafon

(D) intcgrator.

(c) non-invertingamplifier.

(d) integrator and inverting amplifrer based on Rr and

Cvalues.

(rr,) A diac is a semi-conductor device which acts as a

(a) two terminal unidirectional switch. 
,

(D) trvo terminal bidirectional swirch.

(c) three terminal bidirectional swirch.

(d) four terminal multidirectional switch.

(iv) Abridg,erectifierprovidedwith a shunt capacitor is

connected to a l0 kf) load. Ifthe ripple factor is to be

restrict€d to 0.01, the value ofcapacitor shortld be near$

(a) s pF

(D) l0pF
(c\ 15 pF

(d) 30 pF

(v) In a.c. circuits, the a.c. meter measures

(a) r.m.s values.

(6) peakvalues.

(c) mean value.

(d) *ean square values.

(vi) Blocking oscillators are used as

(a) abrupt pulse generators.

(D) low impedance switches.

(c) high impedance swirches and frequency dividem.

(d) None of the three ahr:ve"

S' 15 : 7 AN:E(.1 407 (l 482) (4) (Continued)
S'16:7AN:8C407(1482) (5) (fi*n Aver'1
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(vii) A stable multivihrator prcduces

(a) pure sine waves.

(e) distortod sine waves.

(c) square waves.

(d) sawtooth voltages.

(vri) A class B amplifier is biased

(a) at cut-off.

(b) at nearly twice the cut-off bias"

(c) atmid-point of load line.

(d) such that /, just equals /..

(rn) Which one of the fotlowing op-ernp systems is a

linear system ?

(a) Integrator

(6) Clip,per

(c) Sample-and-hold cirpuit
(d) t ogaritlunic ampliftm.

(,x) Which one of tlre following hexadccimal nurnbers
ropresents an onJd de*irnal nurnber ?

(a) FF

(,) EA
(c) CC

(d) AA

S'16: ?Al.{:EC 407 (1482) ( 6 ) AG-r704")
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W'l627 AN: EC 407 (1482)

DESIGN OF ELECTROMC DE\rTCES AND CIRCUTTS

Time : Three hours

Maximum Marks : 100

Answer FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C,

All parts of o question ( a,b,etc.) sh*uld
be answered at one place.

Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessory long answers may

result in loss of marks.

Any missing or wrong data 
.may 

be assunted suitably giving
proper justification.

Figures on the right-hand side margin indicate full marks.

Group A

l. (a) Explain how isolation between components is obtained
in an IC. Also explain how are the components
interconnected in an IC ? 4+2

(6) What is ion implantation ? Describe with a schematic
diagram an ion-implantation system. What are the
problems involved in an ion-implantation and how itcan
be overcome ? l+4+2+l

(c) Using an op-amp, explain how you will build a
negative resistance converter. Derive an expression
for the negative resistance that is simulated. 6

2. (a) Draw the functional block diagram of an op-amp and

(Turn Over )
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explain the operation of each block. Also write down

the characteristics of an ideal op-amp. 4+2

(D) Define the terms (r) line regulation and (ir) load regulation

related to a power supply. With a neat circuit explain

how a regulated power supply can be designed using

an op-amp and explain its operation. 2+6

(c) With reference to a regulator, describe short circuit
protection and current fold back protcction. 3+3

3. (a) Design a second order low pass Butterworth filter with
a cut-off frequency of I KHz and a pass band gain

of 4. Use a capacitor of value 0'01 pF. Also plot its
gain frequency response. 8+2

(6) With a neat schematic explain the operation of a

switching mode power supply(SMPs). Mention its
advantage over a simple regulated dc supply. 8+2

4. Write notes on any n+to of the following : 2 x l0
(a) Instrumentation Amplifiers

(D) tngarithmic Amplifiers.

(c) Polphase rectifier

(d) Programmable supply.

Group B

5. (a) Write down the condition for oscillation in an oscillator

circuit. How oscillation builds up in any oscillator
circuit ? 2+2

(D) With a neat schematic explain the operation of an R-C
phase shift oscillator. Also derive expressions for its
frequency of operation and condition for sustaining

(c) Write down some advantage and disadvantages of a
crystal oscillator.

6. (a) Design an astable multivibratorwhich has a frequency
of oscillation of 10 kHz and duty cycle of T|Yo.Derive
the necessary mathematical steps for the design.

(D) With a neat schematic explain the operation of a

voltage controlled oscillator. Find out an expression for
its frequencyto show its dependencyon input control
voltage.Alsoderivean expression for its voltage to
frequency conversion factor. 5 + 5 +2

7. (a) Discuss with a neat circuit, the working of a Foster
Seeleydiscriminator.

(D) The per cent modulation of anAM wave changes from
40%to 60Yo. Originally the power content at the
carrier frequency was 900 rW. Determine the power
content at the carrier frequency and within each of the
sidebands after the present modulation has risen ta 6V/o.

(c) Exptain M-ary FSK system with the help oftransmitters
and receivers. f)etermine the bandwidth required for
M-ary FSK system.

8. (a) With a neat schematic explain the operation of a dual

slope tyry ND converter. With necessary mathematical

derivation prove that the value ofthe counter output is
equal to the input analog voltage. 4+4

(D) Design a digital voltmeter using dual slope Upe AID
converter. 6

(c) Circuit of a 4 bit DlAconverter is shown below. The
input bits 0 and 1 are represented by 0 and 5 V
respectively. The op-amp is ideal.All the resistors and

oscillation.

W'16:7 AN :EC 407 (1482) ( 2 )

4+8

(Continued)
W'16:7 AN:8C407 (1482) ( 3 ) (Turn Over\
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Group C

9. Choose the conec, answer for the following :

5V inputs have a tolerance oft l0%. The specification
(rounded to the nearest multiple of 5%) for the circuit.
Calculate the tolerance of the D to I converter. 6

(c) Au: 1

@ 4..i
(rv) Speed up orcommutatingcapacitorused in abistable

multivibratorto

(a) make the multivibrator state more stable.
(b) improve the resolution time.
(c) obtain time delay.

@ Obtain a constant output swing.

(v) The schmitt trigger may be used to

(a) change voltage to corresponding frequency.
(D) change frequency to voltage.
(c) square a showlyvarying input.
(r/) None of the three above.

(vr) The marimum number of comparators required to built
an 8-bit flash ADC is

(a) 8

(b) 63

(c) zss

@ 2s6

(vir) If the differential voltage gain and common mode
voltage gain of a differential amplifier are 48 dB and
2 dB respectively, then its common mode rejection
ratio is:

(a) 23 dB
(b) 2s dB
(c) 46 dB

@ s0dB

(viii) In a full wave rectifier using two diodes, V* and V-
are the dc and peak values ofthe voltage respectively
across a resistive load. If PIV is the peak inverse
voltage then appnrpriate relationship fq this rectifier.

(a) V* : Y Jn; PIV = 2V.

10x2
(r) One ofthe following is not the characteristics of an

ideal opamp

(a) infinite voltage gain

(D) zero slew rate

(c) zero offset voltage

@ infinite input impedance

(ir) For a filter, when the transition band between
pass-band and stopband is very Raxrow is known as

(a'l softroll-off
(D) hard roll-off
(c) show rolloff
@ fastroll-off

(rrr) In a series regulated power supply circuit, the voltage

gain 4, of the 'pass'transistor satisfies the condition

(a) {, -+ *
(b) I <4,. *

W'16:7 AN: EC 407 (1482) ( 4 ) (Continued)
W' 16: 7 AN :EC 407 ( 1482) ( 5 ) (Turn Owr)

8R

2R

4R

f^
/77tn
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(D) V* : 2Y J*; PfV = 2Y 
^(c) V* = 2Y Jn; PtV : V.

(d) V*:YJn;Pw:V-
(ix) The FM signal

l0 cos[2r x 105 r+ 5 sin(2zr x 1500 /)
+ 7.5 sin(2zr x 1000 r )l

having carrier freq. of 105 Hz. The modulation index
is

(a) tz.s

(D) l0
(c) 7.s

@5
(r) Which of the following analog modulation scheme

requires the minimum transmitted power and
minimum channel bandwidth ?

(a) vsB
(b) DSB-SC

(c) SSB

@AM

W'16:7 AN:EC 407 (1482) ( 6 ) AG- 1,300
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