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S’11:4 AN: AN 208 (1408)

ELECTRONICS AND INSTRUMENTATION
Time : Three hours
Maximum Marks : 100

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

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

Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
- result in loss of marks.

Any missing or wrong data may be assumed suitably giving
proper justification.

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

1. (a) Distinguish between majority and minority carriers
in a semiconductor. Also, define and explain mobility
of charge carriers. . 8

(b) Theintrinsicresistivity at 27°Cis 2-8 x 10° Q- m. The
electron and hole mobilities are 0-38m2/V-s and
0-18 m*/V-s, respectively. Obtain intrinsic carrier
density at the given temperature. 6

(c) What is Zener breakdown ? How is it different for
Avalanche breakdown ? Explain. 6
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2. (a) Explain thermal runaway of BJT.
Group B
(b) Distinguish between a.c. and d.c load lines. Obtain , ) . e
the load line equation of BIT in CE configuration. §. (a) What are essential requirements In an mdlcatfng
. instruments? Why are controlling and damping
{¢) Explain the emitter follower with a suitable circuit essential ? Also, discuss methods used for producing
diagram. controlling torque and damping torque in above
instruments. . ‘ 8
3. (a) Define h-parameters. What are advantages of
adopting hA-parameters in design of amplifier () Describe the construction and: working of an
— ¢laboréte. Derive expression for (i) voltage gain, attractive-type moving iron instrument. 6
(#) current gain, (i) input resistance, and {¢) A movingiron voltmeter has resistance of 1000 ohms
(iv) output resistance of common emitter amplifiers and inductance of 0-10 Henry between its terminals.
using A -parameters. 4x3 - The meter indicates comect voltage at
b Wh: I ' . e o . 50Hz-frequency. If it is used at 100Hz, obtain the
() . s r?eam b?’ depletion x;egl'onl'nJFET ? Explain, percentage correction required to be applied to get
with a suitable diagram, the basic difference between correct voltages. : ' 6
BJT and JFET.
L 6. (2) Give a block diagram representation of CRO and
4. (a) What are the requirements of an ideal operational " describe functioning of its major blocks. 8
amplifier ? Explain the terms : CMRR, slew rate, )
input off set and output offset voltage in an operational (&) Calculate for the velocity of electrons that hav? been
amplifier. - accelerated through a potential of 2500 V. Derive the
relation used. 6
(b) A differential amplifier has inputs V;, = 10mV and . . . L
) pier P s (c) How are the following measured using a CRO?
V, =9mV. It has a differential mode gain of 60 db YVE ¢ form (i) Ph gle of th
hase e
and CMRR of 80db. Obtain the percentage error in (1) Frequency o 'a‘l'wave orm {11} Fhase angie
waveform, and (77 ) Delay measurement. 3x2
output voltage and the error voltage. ;
. . 7. {a) Give technical specifications of a digital voltmeter
(c) What are the differences between a transistor and including all essential and optional features. Also,
a thyristor ? Discuss operation of a thyristor with help suggest classification of these meters. 8
of its characteristics. Also, mention at least three
applications of thyristors. (b} Discuss functioning of any type of digital voltmeter
with the help of a block diagram. 6
S'11:4AN: AN 208 (1408) (2) (Continued )
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. {viif) Give diagrams showing basic construction and
(c) Why are digital display devices used in an characteristics of the TRIAC.

instrumentation system ? Discuss the basic system of ) hr lications/ £
a digital display device. 6 (ix) Enumerate ~fhroe  applications/areas o
data acquisition system (DAS).
8. Write technical notes on the following : 8+6+6 e L
: (x) List important elements of a digital data acquisition
(1) Analog and digital data acquisition system system.

(i#) Q-meter aﬁd its applications
(&) LVDT transducer for displacement measurement.
Group C
9. Answer the following in brief : 10x2
» (7} Give three applications of A/D converters.

(i) Differentiate between ‘resolution’ and ‘accuracy’
with reference to an A/D converter.

(i) Name types of MOSFETs in which they are
available. Show characteristics of enhancement-type
MOSFET.

(iv) Briefly describe accuracy and conversion type of a
D/A converter.

(v) Define slew rate (SR) of an op-amp. Obtain
maximum closed loop voltage gain that can be used
when the input signal varies by 0-5 Vin 10 us. Assume
SR of op-amp as 2V /us.

(vi) Show a functional block diagram of a CRO.
(vii) Define a transducer and distinguish between a
sensor and a transducer.
S§'11:4 AN: AN 208 (1408) (S) AG-—2000
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ELECTRONICS AND INSTRUMENTATION
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 a question (a, b, etc.) should
be answered at one place.

result in loss of marks.

proper justification.

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

Group A

(a) Draw and explain the circuit of a bridge rectifier.
Derive expressions for average and rms output

currents for a 10 ohm load.

(b) Differentiate between intrinsic and extrinsic
semiconductors and find relation between dopants

concentrations.

(¢) Draw and explain v- i characteristics of Zener diode.

(a)

signal equivalent circuit. Derive expressions for input

impedance, output impedance, voltage gain, and

current gain.

sistor ? How does it differ from negative feedback ?

Draw the circuit of a CE amplifier. Also, draw its small

What is meant by self-bias CE circuit of BJT tran-

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

Any missing or wrong data may be assumed suitabiy giving

10

3
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(a)

What are the advantages of FET over BJT ? Give
reasons in support of your answer.

Draw and explain operating point and characteristics
of n-p-n transistor.

An n-channel JFET has ¥V, =-4V, I .= 0-45 mA.

If ¥ is changed to -3V, I, becomes 1-8 mA. Find

s °DS
I s and pinch-off voltage.

Explain the term ‘negative feedback’ and state its
advantages.

Draw and explain two transistor model of thyristor.
How do the parameters of two transistors jointly
affect the performance.

Draw an op-amp circuit to obtain
v, =3v, — 4y,
where v, and v, are the input voltages and v, the

output voltage. Give typical values of resistance used
in the circuit.

What is the necessity of analog-to-digital conversion ?
Describe its function with the help of a diagram.

Group B

Draw a neat diagram of a permanent magnet moving
coil instrument and explain its working.

Write the advantages and disadvantages of moving iron
instruments.

Compare induction and dynamometer-type wattmeters.

Explain the working of peak reading electronic
voltmeter.

AMIE(l) Study Circle, Roorkee www.amiestudycircle.com
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10

(b) How can a signal be displayed on the CRO screen? 6

(c) What are the different settings of a time base of
cathode ray tube ? Explain their working. 8

7. (a) Explain the principle of resistance thermometer. 6

(b) Draw asimple diagram of potentiometric position

transducer and explain its working. 8
(¢) Explain the working of phase shift oscillator. 6
8.  Write short notes on the following : T+6+7

(a) Spectrum analyser
(b) Q-meter
(¢) Measurement of energy.

Group C

9. Givereasons for the following in brief : 10x2

(i) p-n-p and n-p-n transistors are known as bipolar
junction transistors.

(i}) In a transistor, the collector and emitter currents are
nearly equal where the CE current gain is very high.

(iif) Bridge rectifier is not suitable for low voltage circuits
as compared to other full wave rectifier.

(iv) CE amplifier is a commonly used circuit.
(v) Op amp has very high input impedance cir;uits.

(vi) Wheatstone bridge cannot be used to measure low
resistances.

(vii) A moving iron instrument has non-linear scale.

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)
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(viii) A true rms voltmeter can be formed by using
thermocouples.

(ix) Time base generator in a CRO needs five
adjustments for stable pattern.

(x) Some transducers are classified as active
transducers.
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ELECTRONICS AND INSTRUMENTATION
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 a question (a, b, etc.) should
- be answered at one place.

Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answers may
result in loss of marks.

Any missing or wrong data may be assumed suitably giving
proper justification.

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

1. (a) Describe the operation of successive approximation
A/D converter. ' 10

(b) Calculate the conversion time of 8-bit successive
approximation A/D converter having clock frequency
640 kHz. 4

(c) Explain the operation of weighted resistance D/A
converter. Indicate the limitations. 6

2. (a) Give the design of one CE mode transistor amplifier
with a self-bias. 6

(b) A silicon. n-p-n transistor is with V. =225V,
RC=5:6kQ; R =1kQ, R,=10kQ, R =9%kQ.

( Turn Over)
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B =55 (Fig. 1). Find the operating point of the

transistor. 6
V., (22:5V)
R, (90 K) R (56K)
R (10K
" ) R (1K)
‘B=55
Fig. 1
(¢} Define bias stabilization factors. How does it depend

upon operating point ? 3

{d) Describe full wave rectifiers with capacitive filters.
How do you find its ripple factor ¥ 5

3. () Describe static V-I characteristics of a thyristor for
different gate currents. Explain reverse blocking and
forward blocking conditions in it. 2+6

{5y Explain gate triggering of thyristor. Describe R and
RC firing methods. 6

(¢) Using op-amp, draw and explain operation for
() differentiator, and (if) non-inverting integrator. 3 -+3

4. Write short notes on any two of the following : 10+ 10

(i) C-MOSFET switch

(i) Feedback gain of ~ve and +ve feedback systems and
condition for oscillation

(iiiy Fermi levels in intrinsic and extrinsic semiconductors

(iv) Input and output impedances of amplifier.

$’12:6AN:AN208 (1408) (2) ( Continued)

Group B

5. (a) Describe the working principle of permanent magnet
moving coil (PMMC) meter. 5

(b) A PMMC having 100 turns, 20 mm width, 30 mm
depth placed in the gap with 0-1 Wb/m? flux density
carries a current of 10 mA. Calculate the deflecting
torque and the deflection of the coil, its spring
constant being 2 x 10-¢ Nm/degree. 5

(¢) Describe electrodynamometer-type voltmeter and
ammeter. Mention advantage and disadvantage of this
type of meter. : ! 8+2

6. (a) Describe rectifier, peak responding and rms-type
voltmeter. 12

(b) Describe the principle of Q-meter working by
susceptance method. 8

7. (a) Describe swept frequency spectrum analyzer using a

block diagram. 6
{5} Describe harmonic distortion analvzer usino bridoed T
(&) Describe harmonic distortion analyzer using bridged T
network. 4
(¢) Describe integrating-type digital voltmeter. 10
8.  Write short notes on any two of the following : 10+ 10

() Wheatctone bridoe

(a) Wheatstone bridge
(b) Seven segment display

(¢) RC phase shift oscillators

(d) Bellow and Bourdon-type pressure gauges.

Group C
9. Answer the following in brief : 10x2

(/) What is latching current of thyristor ?

S'12:6AN :AN208 (1408) (3) ( Turn Over )
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(vii)

(viii)

(ix)
=)
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How can the resolution of A/D converter be
increased ?

What is cut in voltage of semiconductor diode ?

What is the offset voltage of an op-amp and why
does it occur ?

What is the common case of Zener diode, and in
what mode of biasing this is used ?

What is the resolution of a three-and-half digit
display DVM ?

What is the basic functional difference between
CRO and spectrum analyser ?

What are the advantage and disadvantage of
thyristor-based temperature sensor ?

What is the rise time for a rectangular pulse ?

What is CMRR and how does it affect amplifier
quality ?
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ELECTRONICS AND INSTRUMENTATION

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 a question (a,b,etc.) should
be answered at one place.

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

result in loss of marks.

Any missing or wrong data may be assumed suitably giving

Figures

1. (a)

(®)

(®)

proper justification.
on the right-hand side margin indicate full marks.
Group A

Give the simple circuit diagram for half wave and full
wave rectifiers using semiconductor diode. Find the
expressions for efficiency of these rectifiers. 4+6

What are the values of ripple factors for these recti-
fiers. Comment on the improvement of ripple factor
on the type of rectification. Describe the operation of
capacitive filter in this context on further improvement
of ripple factor. 2+2+6

Give two transistor models of thyristor. Mention ways
of increasing anode current for thyristor turn on.
Describe the simple circuit for protection against high
rate of change of current. 2+3+3

Describe (i) phase control thyristor, (if) fast switching
thyristor, and (iii) gate turn off (GTO) thyristor.

( Turn Over)
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Mention advantages of GTO in low power appli-
cation. Describe V-1 characteristic of thyristor for
different gate currents. 242+2+2+4

(a) Explain the operations of A/D converter of
(i) successive approximation-type, and (ii) dual slope-
type. 6+6

(b) Draw and explain basic sample and hold (S/H)
circuit. Mention the necessity of S/H circuit and
criterion of sampling rate in the context of A/D
converter. 4+2+2

Write short notes on any two of the following : 10+10

(i) Op amp application for (a) low pass and high pass
filters, adder and subtractor, attenuator.

(i) Comparative study of BJT, FET and MOSFET.

(iif) Feedback amplifier, regenerative feedback and
condition of oscillation.

(iv) Diode breakdown and Zener diode.
Group B

(a) Draw and explain, with a block diagram, one general
purpose cathode ray oscilloscope (CRO). Explain the
function of delay line in deflection system. 8§+2

Dynla th o hisal dingwnme tha dial s

) Ld\Pldlll, Wilii & G10CK Giagraim, the dual trace afrrainge-
ment of CRO. Mention the difference between dual
trace and dual beam CRO. 4+2

(¢) Describe the use of CRO for measurement of
frequency, period, phase, amplitude of a signal. 4

(a) Usingacircuit diagram, explain the operation of single-
phase wattmeter. Describe compensated wattmeter.
8§+2

( Continued )
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(b) Foraseries L-C-R circuit operated by an a.c. source,
mention the Q-value. Describe one practical Q-meter
circuit. 3+7

(a) Describe measurement of temperature using
variation in resistance with positive and negative
temperature coefficients. Mention superiority in
sensitivity in temperature measurement with concerned
type of resistance. 4+4+2

(b) Explain and describe working of the strain gauge for
force measurement. Mention the principle of piezo
sensor in this context and compare the measurements
in these types. 6+2+2

Write short notes on any two of the following : 10+ 10

(@) LVDT and its use for pressure measurement.
(b) Data acquisition system and its application.
(¢) Audio and RF signal generators

(d) Distortion meter.

Group C
Explain the following in brief: 10x2

(i) Using opamp in inverting mode, give the circuit
arrangement of one basic low-pass filter. Mention

f‘lmhnoﬂv i, olp. m\mrnno and non-inverting noints
........... 'p,o/p,t and n. verting points

in the circuit.

(if) Using opamp in inverting node, give the circuit
arrangement of one basic differentiator. Mention
distinctly i/p, ofp, inverting and non-inverting points in
circuit.

(iii) Give, with justification, the efficiency of full wave
rectifier for zero forward resistance of diode.

( Turn Over)
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(iv) State, with justification, the type of d.c. power
supply filter— low pass, high pass, band pass, band
rejection.

(v)  What is the power supply needed for TTL (digital)
IC devices ? Name some such IC devices.

(vi) What are the advantages and disadvantages of TTL,
MOS devices in terms of power handling and noise
immunity ?

(viiy What is the type of ADC suitable for higher
accuracy ?

(viii) What is the principle of operation of platinum
resistance thermometer ?

(ix) What is the specific advantage of using differential
transformer in LVDT ?

(x)  What is the working principle of Q-meter ?

7’12:6AN:AN208(1408) (4) AG~-2000
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S§°13 : 6 AN : AN 208(1408)
ELECTRONICS AND INSTRUMENTATION
Time : Three hours
Maximum Marks : 100

Answ er FIVE questions, taking ANY TWO from Group A,
ANY TWO from Group B and ALL from Group C.

All parts of a question ( a, b, etc. ) should be
answered at one place.

Answer should be brief and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer may
result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

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

1. (a) Explain clearly the differences in the band structurz
of a conductor, an insulator, and a semiconduc-
tor. 4

(b) Explain the operation of a bridge rectifier circuit
with a neat sketch. Calculate its efficiency. 4+4

(c) How Zener breakdown differs from avalanche
breakdown ? Also, explain, with a circuit, that how
a Zener diode can work as a reference voltage
source. 4+4

2. (@) Ann-p-ntransistor is used as a CE amplifier and
has the collector to base bias arrangement with
B=99,V,. =07V, V. =12V, R =2k0q,
R, =100k . Find the Q-point analytically and the
stability factors s, s’and 5" .
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Prove that the efficiency of a ‘class A’ power am-
plifieris 25%. 6

Explain the operation of an n-channel enhance-
ment-type MOSFET and make a comparison
between a MOSFET and a JFET. 4+72

A transistor amplifier in CE configuration couples a
source of internal resistance 1 kQ to a load of
20k . Find the input and output resistances, if
=1kQ, h =2.5x10%h,=150and 1/h,,=40 ¢
ko.

Explain how a negative feedback to an amplifier
increases the stability and input resistance of an
amplifier. 3+3

‘With two transistor analogy, explain the operation
ofan SCR. Also, explain different methods for tum-
offan SCR. 4+4

Draw the equivalent circuit of an op-amp and write
the characteristics of an ideal op-amp. 2+3

Find an expression for feedback gain of an op-
amp when operating in non-inverting mode. How is
this concept used to design an adder circuit which
can add three voltages 3V, 5Vand 7 V. 4+4

Explain the operation of a weighted resistor-type
D/A converter with a neat circuit. Write drawbacks
ofthis circuit. 5+2

GroupB

Draw the block diagram of a general purpose
CRO and indicate the basic components. Why is
delay line used in the vertical deflection system of
a CRO ? Whether current can be measured by
using a CRO ? If yes, then how ? 6+2+2

{ Continued)
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b)

(0)
(a)

&

{b)

)

7. {a)
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Explain the operation of a three-phase wattmeter with
aneatcircuit. 6
What is integrating meter ? 4
With a neat circuit, explain the operation of a

Q-meter. 6

Draw a.c. voltmeter section of a multimeter and
explain its operation. How an analog voltmeter can
be converted to a digital voltmeter ? 4+4

Write a technical note on different types of digital
displays.

What is a transducer ? How a transducer differs
from a sensor ? Also, write the differences between
an active and a passive transducer. Write the char-
acternistics of a transducer. 1+2+2+3

{6) Explain, with schematics, how can the level of
water in a tank of a multistoried building be mea-
sure using an LVDT ? 6
(¢) How is platinum resistance thermometer used to
measure very high temperature. Mention some
of its advantages and disadvantages. 6
8. Write short notes on any two of the following : 2x10
(a) Spectrum analyzer
(b) Digital data aquisition and transmission system
(¢) Straingauge
(d) Dual shape-typc A/D converter. "
S$713:6 AN : AN 208 (1408) (3) ( Turn Over)
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Group C
(b) Slewrate is a.
9. Choose the correct answer for the following : 10x2
Offset voltage is a.
() Inap-njunction diode, with the increase of re- © . voltage:
verse bias, the reverse saturation current (d) Bandwidthis o

(@) increases. (v) One ofthe following is not the feature of a FET :

(b) decreases. (a) Very high input impedance

(c) remains constant. (b) Less temperature-sensitive

(d) may increase or decrease. (¢) Low noise

(@) Ripple factor of a full waverectifieris (d) Very high gain as an amplifier.

(@) 024 (vi) A measure of the reproducibility of measurement is
(b) 0.48 known as
(©) 0.96 (@) resolution
@121 (b) fidelity.

(iii) For atransistor, B isrelated to o as (c) precision.
(@) B=a/(1+a) (d) accuracy.
®) B=a/(1-a) (vii) Strain gauge is used to
© B=(1+a)la (a) convert sound energy into electrical energy.
@ B=(1-0a)/a : (b) sense temperature.

(iv) One of the following is not the characteristic of an © ;;)rxllsvdel;t:;lectrical current into a mechanical
ideal op-amp : ' :

. (d) convert mechanical displacement into a
(@) CMRRis @ change in resistance.
$’13: 6 AN : AN 208 (1408) (4) ( Continued )
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(viiiy Which one of the following methods is used for
measurement of high resistances :

(a) Loss of charge method
(b) Wheatstone bridge
(¢) Potentiometer method
(d) Kelvinbridge method
(ix) Meggeris an instrument for
(a) measuring current.
(b) measuring voltage.
(c) testing insulation.
(d) measuring power.
(x) A galvanometer cannot be used for
(a) determining the equality of two currents.

(b) measuring currents and voltages of small
magnitudes.

(c) measuring the voltage impulse.

(d) measuring the quantity of electricity or current
impulse.
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W13 : 6 AN : AN 208 (1408)
ELECTRONICS AND INSTRUMENTATION
Time : Three hours
Maximum Marks : 100

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

All parts of a question ( a, b, etc. ) should be
answered at one place.

Answer should be brief and to-the-point and be supplemented
with neat sketches. Unnecessary long answer may result in
loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

Figures on the right-hand side margin indicate full marks.
Group A
1. (a) Explain, with a simple circuit diagram and output
waveform, the working of one half wave rectifier for
one sinusoidal input. 5
(b) For half wave rectifier, find expression for (i) effi-
ciency, and (ii) ripple factor. Define PIV and state its
significance. Mention the value of PIV for half wave
rectifier. 5+43+2
(¢) Whatis capacitive filter and how doesitwork? 2 +3

2. (a) Explainactive region, saturation region and cut-off
region of transistor operation.

(b) Find the transistor current for circuit shown in Fig.1 for
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transistorwith B =100, /., =20 nA. Consider the

silicontransistor. - 7

Fig.1

(¢) Repeatpart b, ifa2 K emitter resistor is added to the
circuit of Fig. 1 :

. (@) Find an expression for the closed loop gain of one
regenerative feedback system. Hence, find the
condition of oscillation in terms of open loop gain and
feedback gain. 5+2

(b) With V-I characteristics, describe the operation of
thyristor for different gate currents. How can triac be

realized using thyristor ? 5+2

(¢) For op amp, define and explain (i) offset voltage,
(i) CMRR, and (iii) slew rate. 3x2
. Write short notes on ahy two of the following : 10+10

() Use of op ainp as (a) phase inifefter, (b) attenuator,
(c) differentiator, (d) integrator, and (e) adder. All in

inverting mode.
(if) Successive approximation A/D converter
(iii) Enhancement mode vs. depletion mode MOSFET.

(iv) Intrinsic and extrinsic semiconductors

AMIE(]) Study Circle, Roorkee

5. (a)

®
6. (a)

®
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Group B

Explain the operation of PMMC-type voltmeter.
Establish the working formula. A moving coil instru-
ment has the following data : Number of turns = 100,
width of coil = 20 mm, depth of coil = 30 mm,
flux density in the gap = 0.1 Wb/m?. Calculate the
deflecting torque when carrying a current of 10 mA.
Also, calculate the deflection, ifthe control string con-
stantis 2 x 10~ Nm /degree. Ignore friction inVOIZid“; 4

‘Describe dynamometer-type power meter. 6

Define sensitivity of voltmeter. Explain loading of a
voltmeter and its significance in sensitivity. 3+5

It is desired to measure the voltage across the
50kQ resistor in the circuit of Fig. 2. Two voltmeters
are available for this measurement (Fig. 2) : Volt-
meter T with sensitivity of 1000 Q/V, and voltmeter
2 with sensitivity of 20,000 Q/V. Both meters
are used on their 50 V range. Calculate the (7) reading
of each meter, and (i7) error in each reading expressed
as a percentage of true value. Comment on the sensi-

- tivity effect in the reading. : 8+4

7. (@)

®)

100 kO
AWN————

150V

Describe rectifier-type PMMC meter for measure-
ment of rms voltage. 6

Give the measure of total harmonic distortion. Explain,
with a neat circuit diagram, the operation of tuned
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circuit harmonic analyser. Name the instrument for
~measurement of spectral parity of a signal and

explain.

3+8+3

8. Write short notes on any two of the following : 10+10

(a) Q meterand its application
(b) Digital voltmeter

(¢) Straingauge

(d) RF signal generator

Group C

9. Answer the following in brief :
(i) WhatisFermilevel ?
(i/) Whatis varicap ?

10x2

(iif) What is the speciality of Zener diode and how is it

biased ?

(iv) What are advantages and disadvantages ¢f TTL and
MOS devices in terms of power handling capacity

and noise immunity ?

(v) Whatis the type of ADC suitable for higher accuracy ?
(vi) What is the working principle of Q meter ?

(vif) What is the principle of thermocouple-type tempera-

ture sensor 7

(viii)What is the ideal value of CMRR of op amp ?

(ix) What is the ideal value of offset voltage of op amp
and why it differs from practical value ?

(x) What is the main difference between CRO and
spectrum analyser in terms of domain of operation ?

www.amiestudycircle.com
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§’14 : 6 AN : AN 208 (1408)
ELECTRONICS AND INSTRUMENTATION

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 a question ( a, b, etc. ) should be
answered at one place.

Answer should be briif and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer may

result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

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

GroupA

1. (@) Explainhow, for one time varying signal, ADC yields

digital output.
(b) Describe the operation of one ramp-type ADC.

(¢) Explainthe operation of weighted resistance DAC. 6
2. (a) Whatis thyristor ? What are the gates available for

control of anode-to-cathode break over voltage ?
Describe thyristor characteristics for different gate

currents. 2+2+6

(b) Describe half-wave power control circuit using
thyristor. Also, describe full wave rectification power
control using thyristor. In each case, show the out-

put waveform for one sinusoidal input. 6+4

www.amiestudycircle.com
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3. (a) Describe op amp used for non-inverting mode
amplifier. Using op amp, describe comparator. What
is virtual ground of op amp ? For op amp, what are
the ideal values of (i) input resistance, (ii) output
resistance, (iii) voltage gain (open loop), (iv) band-
width, (v) balance in output for same voltages at
differential inputs and (vi) drift of output with
temperature. 3+4+2+3

(b) Describe operation and application of Zener diode.
Explain its use as reference voltage using the circuit
diagram. 8

4. (a) Describe basic structure of FET. Explain its V-I
" characteristics with different gate voltages. In refer-
ence to bipolar transistor, compare the input and

output impedances of FET and MOSFET. Ix4

(b) For FET with small signal, establish the relation
w=g,r,, where p =amplification factor, g, =

transconductance and 7, = drain resistance. 4
(¢) Following readings were obtained expérimentally

foraFET: :

Vst OV ov 02V

Vie: 7V 15V 15V

I, : 10mA 10.25mA 9.65mA

Determine the valuesof p, g,, and 7,. 4

Group B

5. (a) For CRO, describe the focussing and deflection
systems with graded potential using aneat diagram. 8

(b) Describe, with blocks, the circuit arrangement for
horizontal and vertical deflection systems.

AMIE(]) Study Circle, Roorkee www.amiestudycircle.com

(¢) Distinguish between dual trace and dual beam CRO.

Give and explain the circuit for dual trace CR(%.+ 6

. (a) What is meant by spectral purity of a signal ? What

is the function of spectrum analyser ? Describe, with
blocks, the operation of spectrum analyser. 2 + 2 + 10

(b) Explain various applications of spectrum analyser. 6

. (a) Explain, with a neat diagram, the operation of true

RMS meter. 5
FEY TMacamtls dle cen sl e £ AT o daen Asan amn vavn admee wursd e
{0) LIESCTIDE Ui€ Operation 01 CieCudaynamomaeic wiui
aneat diagram. )

(¢) Explain the operation of moving iron instrument. 5

(d) What is voltmeter sensitivity ? What is loading
effect ? Explain the importance of sensitivity in
connection with loading effect. 5

. Write short notes on any two of the following: 10+ 10

(a) Audio oscillator
(b) Digital voltmeter and digital display
(¢) Digital data acquisition and transmission system

(d) Thermistor and platinum resistance thermometers,
their construction, range, linearity and measurement

Group C

. Answer the following in brief: 10x 2

() What is the drawback of successive approxima-
tion-type DVM and how can this be improved ?
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(iiy What is the unit of mobility of charge carrier ?

(7ii) 'What are the active region and saturation region of
transistor ?

(iv) 'What are the types of feedback in amplifier and
oscillator ?

(v) Whatare the signals used to horizontal and vertical
deflection plates of CRO ?

(vi) How can temperature compensation be done for
strain gauge ?

(vii) What are the advantages and disadvantages of
thermistor-type temperature sensor ?

(viii) What is the advantage of LVDT ?
(ix) Whatis slewrate of opamp ?

(x) What are the values of d.c. load current for half-
wave and full-wave rectifiers ?
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W"14: 6 AN: AN 208 {1408}
ELECTRONICS AND INSTRUMENTATION
Time : Three hours
Meximum Marks : 100

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

Al parts of g question (a, b, etc. ) should be
answered at one place.

Answer should be brizf and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer may
result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

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

1. - (a) Explain the term “fermi level’. Discuss why it lies
closer to conduction band in n-type semiconductor. 6

(k) Bring out the role of valence electrons in deter-
mining electrical properties of solids. 6

{c) Discussthe operation of a p-n diode in forward bias
and reverse bias conditions. 8

2. (a) Why isa filter needed in a rectifier circuit ? How
does a simple capacitor serve this purpose in such
acase ? 6

(5) A bridge rectifier circuit has an output d.c. current of

20 mA and filter capacitance of470 pF. Find peak-

to-peak ripple voltage for 50 Hz input signal and
50 chm load. 6
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(e)

(@)

(6)

{c}

{a)

()

(@

(5

()

(h)
()

Discuss the biasings of n-p-nand p-n-p Bl Ts asa 7. (o) What should be the output impedance of RF signal
switch. 8 . generator ? Where is RF signal generatorused ? 4
What are the diffusion and drift currents in a transis- (6) What is a counter in digital instruments ? Draw its
tor ? Define emitter efficiency, transport factor and circuit and describe its operation.
transistorg. 10 )
{¢) Whatis adistortion meter ? Show its consiruction. 4
Draw a self-bias circuit and discuss why it is needed. ' ‘
How does it differ from negative feedback circuit ? ¢ (&) For what purposes is temperature sensor used and
how ?

How is MOSFET different from a JFET ? 4 : 7

) 8. Write short notes on the following : T+7+6
Explain the working of thyrister. How does it '
resemble with interconnected p-n-p and n-p-n {a) Regulated power supply
BITs ? How do the = 'sof p-n-p and n-p-n play .
the role in control of thyristor ? 6 (3} Q-meter
What is an ‘op amp’ ? Discuss its use as a non- (€) Telemetry
inverting integrator. 6 Group C
What is a feedback amplifier ? Where is it used ? 9. Answerthe following inbrief:
What are the advantages of negative feedback given criheloto inbrief: 10x2
to an emplifier ? 8 (/) How are transducers classified ?

Group B ‘ (i} Whatis apiezoelectric material ?

Discuss the construction, working advantages and (i) Whatis Lissajous figure ?
disadvantages of a Cathode Ray Oscilloscope ) . .
(CRQO) instrument. 10 (iv) Whatisavolt ratio box ?
What is a pressure sensing instrument ? Show the (v)  Whatare accuracy classes of indieating instruments
connections of a sensor-to-digital acquisition as per BIS 7
systerm. 10 (viy 'Why should op amp has high input resistance ?
Draw the circuit of a.c. rms electronic voltmeter. (vii) WhatisaGTO?
Discuss its working. 8

) o (viiiy What is a constant current source ?
What is a sweep signal ? Where isit generated? 8

{ix} Whatisripple factor 7
How can phase angle be measuredusing CRO? 4 o y
(x) Whatisimpedance maiching ?
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S§’15: 6 AN: AN 208(1408)
ELECTRONICS AND INSTRUMENTATION
Time : Three hours
Maximum Marks : 100

Answer FIVE questions, taking ANY TWO from Group A,
ANYTWO f?om Group B and ALL from Group C.

All parts of a question ( a, b, etc. ) should be
answered at one place

Answer should be brti/;and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer may
result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper jstification.

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

1. (a) With the help of energy-band diagram, explain the
difference between semiconductor, conductor and
insulator. State and prove the law of mass action for
semiconductors. 4+2

(b) How azener breakdown differs from an avalanche
breakdown ? Mention difference of some junction
properties of zener diode as compared to that of
tunnel diode. ) 3+1

(¢) Withaneatcircuit, explain the operation of a bridge
rectifier and calculate its efficiency. Compare with
the efficiency of two-diode full rectifier. 4+6

2. (@) A Ge-transistor with B =49 is in self-biasing
arrangement where V=10V, R, =1kQ,
=5V, I, =49mA and Ve =03 V. The
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®

®

©

®

©

stability factor, s, is derived to be 10. Obtain the
value of R, R, and R,, where R, and R, are for
base bias and' R, is for emitter grounding. ° 8

With a neat circuit, explain the operation of a class-
B push-pull amplifier. Mention some of its draw-
back. Calculate the efficiency of class-B push-pull
amplifier. How does’the requirement served by
power amplifier not get served by small signal
amplifier? — . - 44246

Draw the structure of enhancement mode MOSFET
and explain its biasing and operation. Also, explain
how does it differ from a depletion mode of
MOSFET ? Why is input impedance of a MOSFET
higherthanthat of aJFET ingeneral? 2+2+2+2

A CE amplifier uses a transistor with #, = 1kQ,

h, =100, and 4, =25x10°Q"". The load resis-
tanceis 5 k€. Find the current amplification, over-

alf} vci(lzlage and power gains for.a source resistance p
of 1 .

Explain how negative feedback to an amplifier
redlt)xces the gain and improves its stability. With the
help of a circuit, describe a transistor amplifier with
negative feedback. , 6

Design a circuit, using op-amp, which can make an
average of three voltages 2 V,4 V and 6 V in phase
with the input. 4

With a neat schematic, explain the operation of
‘successive approximation register’-type A/D
converter. Mention its advantage over that of ramp-
type one. - 642

Explain, with a neat circuit, the operation of an
R-2R ladder type D/A converter. How is it better
than a binary weighted register type D/A conver-
ter ? How do you ensure that aload of 1/2 watt ean
get connected to its output ? 8

AMIE(]) Study Circle, Roorkee www.amiestudycircle.com

Group B

5. (@) Howamoving coil-type galvanometer differs from
amoving iron-type ? Write their relative merits and
demerits. 3+2

(b) With a neat schematic, explain the (;pe;ation of
electrodynamometer-type single-phase power meter. 5

(¢) Explain the operation of a shunt-type ohmmeter.
How does it differ from a series-type ohmmeter ?4 +1

(d) Explain the operation of an average reading elec-
tronic voltmeters. 5

6. (a) Whatisatransducer ? Write the characteristics ofa
transducer for temperature sensing. Explain, witha
neat schematic, the operation of a Linear Variable
Differential Transducer (LVDT). Suggest a mecha-
nism by which the level of a fluid can be measured

. byusing LVDT. 1+1+2+4+4

(b) What do you mean by a Bourden tube ? Describe
its operation in brief.
(¢) Explain the operation of a ‘capacitive pressure
transducer’.
7. (a)‘ Describe working of phase shift oscillator. 2+8

(b) Withaneatschematic, explain the role of time base
synchronization operation of a dual trace CRO.
‘What do youmean by ‘ALT’ and ‘CHOP’ mode of
operation ? How can current be measured by using
a CRO ? How can the same display be used for
varying ranges of voltages to measure. 4+4+2

8. Write short notes on any fwo of the following : 2 x10

(a) Digital data acquisition system
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(b) Distortion meter
(© Voltage-tg—ﬁequencyconvgrter
Group C
9. Choose the correct answer for the following : 10x2
@ The ﬁpple faétor in a half wave rectifier is
@ 406 (®)812 (121 (d)0.48

(ii) One of the following is not a characteristics of an
ideal opamp:

(@) Inﬁnitcvoltage gain (b) Infinite slew rate

(¢) Infinite offset voltage (@) Infinite CMRR
(iii) If B=99 for a transistor, then the value of o for

that transistor is

(@ 099 (b) 098 (c)097 () 0.96

{(iv) One ofthe following characteristics of the amplifier
is not due to negative feedback :

(a) Reduction of non-linear distortion.

(b) Reduction of bandwidth of the amplifier.
(¢) Reduction of efficiency of the amplifier.

(d) Reduction of noise present in the amplifier.

(v) The following method of biasing is the most stable
method for a transistor :

(a) Baseresistor method

i)

www.amiestudycircle.com

(by Collector-to-base feedback method
(¢) Voltage dividermethod or self-bias
(d) Allofthe above.

Gauge factor (k) of a strain gauge relates with
Poisson’sratio (i) as

(@ k=2p (B k=1+2p
© k=Y(1+p) (@ k=p

(vii) Barkhausen criteria for sinusoidal oscillation is

(@) ‘—:A[}=1 () AB=0
© 4p=t (@ 4=1/\B

(viii) Emitter resistance without capac1tor bypass isa

(ix)

negative feedback amplifier using

{(a) voltage series feedback.

(b) current series feedback.

(¢) current shunt feedback.

(d) voltage shunt feedback.

Anideal op-amp is an ideal

(@ vol,tage-cohtrolled current source.
(b) voltage-controlled \(oltage source.
(¢) current-controlled current source.

(d) current-controlled voltage source.
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(x) ClassB push-pull amplifier suffers from
(a) cross-over distortion.
(b) intermodulation distortion.
(c) excessive harmonic distortion.

(d) phasedistortion.

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)  EMAIL: pcourses@hotmail.com  Ph: (01332) 266328 Web: www.amiestudycircle.com

75



AMIE Study Material & Admission Packages

AMIE(l) Study Circle, Roorkee

$’16: 6 AN: AN 208 (1408)
ELECTRONICS AND INSTRUMENTATION
Time : Three hours
Maximum Marks : 100

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

All parts of a question ( a, b, etc. ) should be
answered at one place.

Answer should be bri;z'/ and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer may
result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

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

1. (@) Whatis aZener diode. Explain Zener equivalent
circuit with its reverse VI characteristics. Also, list
important applications of this diode. 6

(b) Explain operational features of full-wave centre-
tap rectifier circuit and derive an expression for its
rectification efficiency. 6

(¢) Determine the germanium p-n junction diode
current for the forward bias value 0of 0.22 V atroom
temperature 25 °C with reverse saturation current
equal to 1 mA. Given the value of (0, ) a constant
equal to one for the germanium diode. 8

2. (a) What are different ways of biasing a BJT (bipolar
junction transistor) in general. Explain with the help
of respective circuit diagram. 6

{ Turn Over )
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{8) Describe output characteristics of a transistor (BJT)

©

(b)

(e}

4. (o)

b)

(e}

§'16: 6 AN : AN 208 (1408) (2

in common-base configuration with the helpofa

Pproper circuit arrangement. 4

A germanium transistor used in a complementry
Symmetry amplifier has a collector cut-off current
Ieno =10 pA atatemperature of 27 °C and value
of B=50.(i) Find collector current, when base
cutrent is 0.25 mA and (ii) if the value of B does
not increase with temperature, what would be the
value of new collector curreit, ifthe temperature of

this transistor rises to 50 °C, 10

Explain the working of a thyristor with the Lielp of
its two transistor (analogv) equivalent circuit

Discuss furward and reverse characteristics of a
silicon-controlled rectifier {SCR). Suppori your

answer with the help of neat chatacteristic plots. 6

Explain the working of a TRIAC withthe help of
its V-1 characteristics. Flaborate the difference

between SCR and TRIAC. . 6

Draw the pin diagram of an IC 741 used as an
operational amplifier. Explain the function of

different pin connections, 4

Explain the following terms in connection with an
operational amplifier: (/) Common-mode rejection
ratio {CMRR), (if) slew rate, (iif) virtual ground,

(#v) input resistance and (v) output resistance. * 5 x 2

For the operational amplifier circuit shown in Fig. 1,
find the closed-loop gain, input impedance,
common-mode rejection ratio and maximum

operating frequency. 6

(Continued )

. 8

7

$'16: 6 AN : AN 208 (1408) (3)

pr— -_
- B3

: -mode gain =
Op amp parameters are : Comm9n mo
0.001, differential gain= 180,000, input impedance
=1 MQ; output impedances = 80  and slew
rate = 0.5 V/us.

Group B

5. (a) Describe the constructional details and operational

principle of an electrodynamometer-type instrument.
Also, gevelop torque equation of the electrodynamic

type instrument.

(b) Explain why electrodynamometer-type ofinstrument

can be used bothona.c. and d.c.

(¢) The inductance of 25 A electrodynamic-type of

ammeter changes uniformly. at the rtatet (?f
0.0035 pH/degree. The spring constant is
107°N-m/degree. Find the angular deflection at full
scale. ‘

6. (a) Describe the constructional details and operational

features of an electrostatic mstruments Derive force
" and torque equations for electrostatic instrument for
alinear motion. .

( Turn Over)
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Q)

©

7. (a)

)

©

)

©

S'16: 6 AN : AN 208 (1408) (4)

Why cannot electrostatic instruments be used for
measurement of low voltages while electromagnetic
instruments can be used ?

An electrostatic voltmeter reading 2000 V,
maximum is controlled by a spring witha torsion
constant of 5x107° N-m/rad, has a full-scale
deflection o£90°. The value of capacitance at zero
voltage is 15 picofarad. Calculate the value of the
capacitance at 2000 V pointer deflection.

Describe the circuit details and working principle
of a Q meter. Also, describe its applications.

Discuss how Q factor of a coil ¢an be measured
using a bridge T network. Derive the corresponding
expression for Q. ’

How the following parameters may be measured

using Q meter : () Q factor and (i) bandwidth. 3

Describe the construction and working priuciple
of thermocouples. What are various specifications
used for thermocouples ?

Discuss various types of compensation used and
alsc the methods of mesurement of output voltage
of the thermocouplies.

Calculate the thermoelcctric sensitivity of a bridge
using bismuth and tellurium as two dissimilar
metals. Estimate the maximum output voltagc fora
100°C temperature difference at room tempcerature
using one junction. The sensitivity of bismuth is
(-)72 pV/°C and the sensitivity of tellurium is
500 pv/°C.
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9. Answerthe following in brief:

@

(7)

(i)

{iv)

{v)

(vi)

{vif)

(viir)

© resnoved. The current in the 4

(ix)

816 6 AN @ AN 208 (1408) 5

Group (¢

An intrinsic semicouductor at absoluie zerc
temperature behaves like an insulator — why 7

Justify that energy gap ina semiconductor decreases
with temperature.

Why is the depletion withina p-njunction redused
when the junction is forward-biased ?

Why an Zener diode does have a shaip break-
down at low reverse voltage 7

Justify that ina p-n-p tmnsistor the clections tlow
within the trunsistor at collector and base leads.

Why is « lransistor, in general, said to be in satra-
tion region when baoth collector and emitter junc-
tions are forward-biased.

For the operation of depletion-type MOSFET,
the gate voltage has tobe "high negative” - why ?

Adfter triggering a thyristor, the gate cument /£ is
stor rises iminie-
diately a little and afterwards it falls down —justify.

Why high torque-to-weight ratio in an analog
indicating instrument indicates low frictional loss ?

Justify that in a semiconducior strain gages when
tensile strain is applied, the resistance increases in
p-type materials.

10%x2
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Time : Three hours
Maximum Marks : 100

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

All parts of a question ( a, b, etc. ) should be
answered at one place.

Answer should be brii};and to-the-point and be supple-
mented with neat sketches. Unnecessary long answer may
result in loss of marks.

Any missing or wrong data may be assumed suitably
giving proper justification.

Figures on the right-hand side margin indicate full marks.
Group A
1. (@) Define doping. Why doping is done ? Write down
different material used for doping. Explain the
process of doping. 10

(b) With suitable diagram explain the operation of p-n
junction diode. Draw the characteristics curve. 10

2. (a) Cémpare between Avalenche breakdown and
’ Zener breakdown. 10

(b) Explain how Zener diode is used as a voltage regu-
lator. 5

(c) With suitable diagram explain the operation of
common-emitter amplifier. S

( Turn Over)
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Write down the advantages and limitations of nega-
tive feedback.

Draw the hybrid parameter equivalent circuits for
common emitter configuration. Derive all the hybrid
parameters.

Define regenerative feedback. Write down the
condition of oscillation.

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

Explain the operation of successive approximation
type ADC and compare it with flash type ADC.

Group B

Differentiate between permanent magnet moving
coil and moving iron meter. Draw proper diagram
to support your answer.

Explain the construction and working of integrating
meters.

Describe the operation of rms reading type volt-
meter and compare it with average reading type
voltmeter.

With suitable diagram explain the operation of

Cathode Ray Oscilloscope (CRO).

Explain how the liquid level can be measured using
(i) resistive transducer, (ii) capacitive transducer.
Give suitable diagram.

Draw the basic block diagram ofa Data Acquisition
System and explain each block.

10

10

10

10

10

10

10

10

( Continued)
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8. Writeshortnoteson :
(a) Spectrum Analyser
(b) Digital Voltmeter
(¢) Digital Display Devices
(d) Q-Meter

17 T S VY
\

Group C
9. Choose the correct answer for the following : "

(i) Which ofthe following diode is designed t
in the breakdown regiogn ? esigneciooperate

(a) Signaldiode

(b) Zenerdiode

(¢) Powerdiode

(d) All of'the three above.

(i) A semi-conductor that is electrically neutral :

(a) has no majority carriers

(bh) has no minority carriers
(¢) hasno free charge carriers
(d) has equal amount of positive and negative charg&e »

(iii) In a transistor o is related to 3 by the relation :

o+
(@) B=
o
W’16 : 6 AN : AN 208 (1408) (3)
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a-1
e
© B=_ot—l

o
@ ﬁ—m

(iv) Theripple factor for a half-wave rectifieris:
© (a)2 ®121 (007 (d) 0.45

(v) Anideal voltage simplifier should have :

@ R,=0,R,=0
() R =, R,=0
© R=0,R,=c
(@R =00,R =00

(vi) A phase shift oscillator consists of anumber of :

(a) RCcircuits
(b) RLcircuits

(o) LCcircuits
(d) RLC circuits

» (vii) Which of the following ADC is the fastest ADC ?

(a) Dual slope type
(b) Ramp type

W’16 : 6 AN : AN 208 (1408) (4) ( Continued )
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(¢) SAR type
(d) Flash type
(viii)Differentiate between accuracy and precision.

(ix) The gauge factor is defined as :
AL/L
AR/R
AR/R
ALL
AR/R
© oD
AR/R
@D Apip
Where L, D, p and R are length, diameter, resisti-
vity and resistance of strain gauge.

(@

®)

(x) InaCRT the focusing anode is located :

(a) between pre-accelerating and accelerating
anode

(b) alteraccelerating anode
(c) between preaccelerating anode

(d) None of the three above.

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