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DESIGN OF ELECTRONIC DEVICES AND CIRCUITS
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) For the amplifier circuit, shown in Fig. 1, R, = 10kQ,
R =100k, ¥,=1V.Aload of 25 k2 is connected to
the output terminal. Calculate (7) i,, (i¥) V., (iii) I, and
total current i into the output pin. 8

R, 100K

i —> R, :— ﬁ"‘ Vo
RL
=, 12 25K
Figi 0

( Turn Over )
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(b) What are the characteristics of ideal operational
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amplifier ? 3 4. (a) Draw the circuit diagram of logarithmic amplifier and
(c) Explain how constant current source circuit improves explain its operation. 8
the CMRR of the op amp. 9 (b) Draw the output waveform for a square wave of 1V
e .. e e peak at 100 Hz applied to the differentiator. 2
{a) Expiain the operation of fuli-wave rectifier with a ’ b
neat diagram and obtain the expression for rectifier " () Design a wide band pass filter having f, =400 Hz,
efficiency 1. 10 J, =2 kHz and pass band gain of 4. Find the value of
(b) A half-wave rectifier is used to supply 24 V-d.c. toa Q for the filter ? 6
res-lstive 10?‘51005 5 g()ln lar:;i dtmhe dmfie has a]for“f(ztlll;d (d) Briefly explain about the applications of comparator. 4
resistance o . Calculate the maximum value of the
a.c. voltage required at the input. 6 Group B
(¢) What is meant by peak inverse voltage in rectifiers ? 5. (a) Explain the operation of non-stable multivibrator using
(d) What is regulated power supply ? op amp, and derive the expression for ON and OFF
. . . state time periods. 12
(a) Explain about the operation of series op amp regulator
with a neat block diagram. 8 (b) Ina voltage controlled oscillator, applied control voltage
b) Describe the characteristics of IC volta lators. 4 is 3'V, timing resistor, R, =5k Q, timing capacitor
(b) Describe the characteristics of IC voltage regulators C,= 10 pF. Find the frequency of oscillation. 3
(c) InFig. 2, let Vi, (, =1V, B=15,V, =5V. Calculate . o
the output current coming from 7805 and / coming (¢) Determine the value of R necessary for the circuit
from transistor 0, for loads 100Q and 5Q. ’ 8 shown in Fig. 3 to operate as an oscillator and find the
" frequency of oscillation. 5
IR, | Vi k,
, M
]
K, 1 Ves C, C, C,
7 ohm <k / P 0-001 pF 0-001 pF 0-001uF
Q' — [ You
10k 210k 210k
l 1. R R R
IN 7805 OUT L B 3
Il‘j‘“’ GND — -—><2 RL
L A 5 Y Load Fig. 3
-0 Fig.2 == 6. (a) Explain how PLL can be used in frequency multiplier
’ and AM detector circuits. 10
S’12:7AN:EC 407 (1482) (2) ( Contirnued) .
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(b) With reference to a PLL, define capture range, lock
range, and pull-in-time. Ix2

(c) Derive an expression for the output voltage in inverting
summer. 4

(a) Calculate the values of LSB, MSB and full-scale
output for an 8 bit DAC, if the applied input is in the
range of 0 to 10 V range. 4

(b) Explain the operation of successive approximation
analog-to-digital converter with a neat diagram. 12

(c) Define the parameter resolution and settling time
of digital-to-analog converter. Obtain the value of
resolution for an 8 bit DAC. 4

(a) In adigital voltmeter, a reference voltage of 2 V is used,

ifboth 3% and 4% digit DVM are used. Calculate the

resolution of DVM in both the cases and show which
one gives better resolution ? 6

(b) Draw the circuit diagram of non-inverting integrator
and explain in detail about its frequency response
characteristics. 10

(c) Briefly explain the operation of sample-and-hold
circuit. 4
Group C
Choose the correct answer for the following : 10x2
(i) A non-stable multivibrator has
(a) both the states as stable states.

(b) makes transition from one state to another when
the trigger applied.

(c) both the states as unstable states.

(d) one stable state and one quasi-stab Ic state

S’12:7AN:EC 407 (1482) (4) (Conlinued )
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(i) IC LF 198 is an example of
(a) sample-and-hold circuit.
(d) logamplifier.
(c) antilogamplifier.
(d) voltage-to-frequency converter.

(iify A non-inverting amplifier has input resistance
R, =100 Q and feedback resistance R =10KkQ.
Its gain value is

(a) 10
(b) 101
(c) -100
(@) -200
(iv) The important feature of instrumentation amplifier is
(@) low CMRR. ‘
(b) high output impedance.
(c) high gain stability.
(d) high d.c. offset.
(v) The output produced by ideal differentiator is
(@) V,=-R.C dV/dt
) V,=(- UR.C)) (dV /dY)
© ¥,=(- R.C)) (dl/dr)
(@) Vy=(- UR.C)) (dI/df)
(vi) The other name of one shot vibrator is
(a) Schmittrigger.
(b) monostable multivibrator.
(¢) bistable multivibrator.
(d) astable multivibrator.

S’12:7AN:EC 407 (1482) (5) ( Turn Over )
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(vii) Which one of the following is true for narrow band
pass filter ?

(@) 2<10
(b) 0> 10
() 9<5

=1

(viii) The time period of IC 555 monostable multivibrator
operation is

(a) 138 RC
(&) I-1RC

(¢) 1-45RC
(d) 13-8 RC

(ix) The number of frequencies produced at the output of
binary FSK modulator is ) ’

(a) two.

(b) infinite.

(e) power of two.
() three.

(x) The basic step of 4 bit DAC is 10 mV. If 0000
represents 0 V, what is the output produced, if the
inputis 1011 ?

(a) 110mV
(&) 11mV
(c) 110mV
(@ 11 mV

S’12: 7TAN:EC 407 (1482) (6) AG-1,600
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W?12: 7AN:EC407 (1482)

DESIGN OF ELECTRONIC DEVICES AND CIRCUITS
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) Why s it that BIFET operational amplifiers have
extremely low input bias current levels ? 3

(b) Describe two methods of offset nulling that might be
used with a 741 op amp. 5

(c) Sketch the circuit of an op amp difference amplifier
and derive an expression for the output in terms of the
input. 6

(d) Design a capacitor-coupled voltage follower using a

741 op amp. The lower cut-off frequency of the
circuit is 70 Hz and load =4 kQ. 6

2. (a) Distinguish between a dual and a dual tracking
regulated power supply. 4
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Why is it desirable for a power supply to have a low
output impedance ?

What is the purpose of a bleeder resistance ? With’

reference to a bleeder resistance, why are carbon
resistors preferable to wire wound resistors ?

A half wave rectifier output is smoothed by a
capacitor C and 20 V is fed to a ioad of 500 ohm.
Maximum ripple amplitude is 10 per cent of the
average output voltage. The input fi requency.is 60 Hz.
Determine the value of C.

Draw the circuit diagram of a simple Zener diode
voltage regulator and explain how the circuit
operates.

Sketch a foldback current limiting cirenit for a valtage |

regulator and explain the operation of the circuit.

How can current boost be ohtt;ined in a three terminal
regulator ?

Using LM 217, design a IC voitagé regulator to
provide a 6 V fixed output. The supply voltage is 15 V.

List the basic differences between Norton’s
amplifier and conventional op amp.

Explain how a multiplier can be built using log
amplificrs.

Draw the circuit diagram of a dual op amp instru-
mentation amplifier. What is its drawback when it is
compared with the triple op amp instrumentation
amplifier ?

2
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(b)

Design a Sallen-Key unity gain low pass active filter
to meet the following requirements : (/) Roll of rate =
-40 dB/decade, (ii) pass band as flat as possible,
(iii) cut-off frequency = 2 kHz, and (iv) gainat DC =5.

Group B

Draw the circuit diagram of a Hartley oscillator and
derive an expression for the frequency of oscillation.

Describe procedures for stabilising the amplitude of
the output of an oscillator.

Why does the frequency stability of a clapp oscillator
increase as g_ increases ?

Design a Wein bridge oscillator whose frequency of
oscillation f; is 625 Hz.

Expiain how a monosiabie muiiivibrator can be used
to detect a missing pulse.

Explain how a triangular wave can be converted into
a sine wave.

State the important features of grounded capacitor
voltage-controlled oscillators and emitter-coupled
voltage-controlled oscillators.

Using a 555 timer, design an astable multivibrator.
Given : frequency f =50 kHz and duty cycle D=75
per cent.

Show that, for tone modulated AM, the maximum
efficiency is 33 per cent.

Explain how a DSB-SC signal can be demodulated by

.carrier re-insertion and envelope detection.
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(¢) Usinga neat block diagram, explain how a PLL can
be used as a FSK demodulator. 5

(d) Select filter components for a PLL whose lowest
frequency from the phase detector is 5 Hz. A 0-5
percent variation in frequency is allowable: 5

(a) Convert the base 3 number 1021121-121 directly into
a base 9 number. Do not convert to base 10 number. 3

(b) Draw and explain the block diagram of a ramp-type

digital voltmeter. 7
(c) Show thatthe NOR gate is a universal building block. 4
(d) Using a neat sketch, explain the working of a parallel
comparator (flash) analog-to-digital converter. 6
Group C
Choose the correct answer for the following : 10x2

(/) Inacascaded differential amplifier,

(a) RC coupling is used.

(b) direct coupling is used.

(¢) AC coupling is used.

(d) AC or DC coupling may be used.

(i) How many op amps does a window comparator
require ?

(@) 1
(d) 2
(© 3
@ 4

(iii) A multiplier, which can accept input voltage of any
polarity and can produce output voltages of any
polarity, is called

(a) universal multiplier.

AMIE(l) Study Circle, Roorkee
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(b) onequadrant multiplier.
(c) two quadrant multiplier.
(d) four quadrant multiplier.

Thermal shutdown in 78 XX will occur at

(@) 70°C
(b) 90°C
(c) 110°C
(d) 135°C
The output vohagé of a switching regulator for an
input ¥, and duty cycle 3 is given by
(a) V, 6
b) Va(1-8)
(c) Vi (1-8)/3

() V,5/(1-3)

i)

ii)

Which one of the following is not a dual timer ?

(a) NES556
(b) MC 3456
(¢) MC1422
(d) XR2556

In order to use PLL in a frequency synthesizer, one
additionally requires

(a) frequency counter.

b) oscillator

(c) analogmultiplier.

(d) high pass filter.

(viii) Second order filters, in which the damping factor

exceeds 0-7, are called
(a) Butterworth filters.
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(b) Chebyshev filters.
(¢) Bessel filters.
(d) Sallen-Key filters.

(ix) Quantisation error in ADC or DAC is
(@) £(1/2) LSB
®) £V,
© +(1/2) Visp
@ (/) ¥,
(x) A positive logic AND gate is same as a
(a) negative logic AND gate.
(b) negative logic NAND gate.
(¢) negative logic NOR gate.
(d) negative logic OR gate.
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W’13: 7TAN:EC407 (1482)

DESIGN OF ELECTRONIC DEVICES AND CIRCUITS
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) Explain, with help of circuit diagrams, tﬁe followings
which are related to op-amp : (i) Virtual ground,
(if) CMRR, (iii) PSRR, (iv) input bias current. 4 x 2

(b) Draw an ipverting op-amp integrator circuit and its
equivalent circuit. Find the expression for output
voltage of the non-inverting integrator. 7

(¢) Describe universal offset voltage balancing technique
for an op-amp. 5

2. (a) Explain the working principle of a regulated power
supply using Zener diode over the range of input
voltage variation V,_;, to V... 7

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



AMIE Study Material & Admission Packages

(b) Draw a full-wave rectifier with a capacitor filter and
derive the expression for ripple power.

(c¢) Explain the principle of UPS operation.

(a) Draw the circuit of a half-wave rectifier using IC 741
op-amp with positive input and find the expression for
output voltage.

(b) Explain the working principle of a feedback limiter
circuit. .

(¢) What is short circuit protected regulaior and dual
tracking regulator ?

(a) Difference mode gain of a DIFF AMP is 4,= 2000.
Calculate the output voltages for (/) CMRR = 100, and
(i) CMRR = 10,000, if the inputs are ¥, = +1-0 mV
and ¥, =+0-9 mV and show the effect of high CMRR.
Assume V; applied at 1 mV input.

() Find the expression for overall output voltage of a
differential amplifier with three op-amps.

(c¢) Find the expression for output voltage of a logarithmic
amplifier and design a two input multiplier.

(d) Draw the zero-crossing detector ? Explain its function.
Group B

(a) Draw the circuit diagram of a RC-phase shift
oscillator using op-amp and obtain the frequency of
oscillation.

(b) Describe the working principle of a function generator
that gives square wave and triangular wave of same
frequency.

AMIE(]) Study Circle, Roorkee
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(¢) Whatis VCO ? How does it get represented, say fc ,in
transfer function form ?

(@) What is a square law detector ? Explain with a block
diagram. How does it work for a selected range of
frequencies ?

(b) What is a DSB-SC system ? Explain how, using
balanced modulator, DSB-SC signal can be generated.
How does it differ in shape from 100 % AM ?

(c) What is synchronous detection ? How is synchronous
detection affected by phase error and frequency
error ? How can you obtain coherent carrier at
receiver for this circuit ?

(a) Describe the principle of working of a R-2R digital-to-

. analog converter. What is the minimum and maximum

values of gain for it ? How can a digital-to-analog
converter be used as current-to-voltage converter ?

(b) Draw the block diagram of an astable multivibrator
using op-amps and explain its working principle.

(¢) What is a digital frequency synthesizer ? How can a
desired frequency be obtained from it ?

Write notes on the following :

(a) Video amplifier
() Digital voltmeter
(c) Frequency multiplier.

Group C

www.amiestudycircle.com

10

5

8+6+6

Choose the correct answer for the following : 10x2

({) Output of an inverting op-amp is 10 sin wz. Slew rate
of the amplifier is
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@)

(@) W

b) 10

) 10w

(d) 10 coswrt.

The range of time, within which a degree of certainty
can be determined between a true value and an
estimated value of communicating signals, is known
as

(a) confidence interval.
(b) delay interval.
(c) hoppingtime.
(d) spreadingtime.

(iif) GMSK is a special care of

(@) QAM
() FSK
(¢) QPSK
(d) PSK

(iv) The circuit used to convert FM signal into its corres-

™

ponding AM siganl, with the help of a frequency
dependent circuit, is known as

(a) encoder.

(b) decoder.

(¢) frequency discriminator.
(d) slope detector.

If input resistance is infinite and feedback resistance
is zero, then a non-inverting op-amp acts as a

(a) integrator.

(b) differential amplifier.

(¢) inverting op-amp.

(d) voltage follower.

AMIE(]) Study Circle, Roorkee

vi)

(vii)

(viii)

(ix)

www.amiestudycircle.com

In a ROM memory of sixteen 8-bit words, 16 memory
elements are arranged in a 4 x 4 array. This topo-
logy is called

(a) coincident selection.
(b) matrix selection.
('c) linear sefection.
(d) parallel selection.

An AM transmitter has carrier power output of
50 W. Total power produced with 80% modulation
is

(a) 66 W
(b) 60 W
(c) 40W
(d) 86 W

For a filter, when the transition band between
passband and stopband is very narrow, it is known
as '

(a) softroll-off.
(b) hard roli-off.
(¢) slow roll-off.
(d) fastroli-off.

The sampler, which uses sampling and hold circuit, is
called

(a) flattop sampling.
(b) natural sampling.
(¢) ideal sampling.

(d) switching sampling.

AMIE(l) STUDY CIRCLE, SECOND FLOOR, SULTAN TOWER, ROORKEE - 247667 (UTTARAKHAND)
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(x) Iftwo different cascaded tuned amplifier circuits are
tuned to slightly different frequencies to obtain
increased bandwidth with a flat passband and steep
sides, the technique is known as

(a) double-tuned.
(b) flat-tuned.

(c) stagger-tuned.
(d) frequency-tuned.
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DESIGN OF ELECTRONIC DEVICES AND CIRCUITS
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) Usingan op amp, explain how you will build a negative
resistance converter. Derive an expression for the
negative resistance that is simulated. 8

(b) Using a T-network and an op amp, draw the circuit
diagram of a high sensitivity I - V converter. Explain
the need for JFET input and MOSFET input op amps
in a high sensitivity I - V converter. 6

(¢) Describe offset nulling for a LM 311 voltage
comparator using a neat sketch. 6

2. (a) Draw the circuit diagram of a precision half wave
rectifier and explain how it works. 6

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

13



AMIE Study Material & Admission Packages

(b) A 10V precision voltage reference has a maximum
thermal coefficient of 1 ppm/°C. Find the variation in
output voltage when the temperature changes from 0°C
to 70°C.

(c) With reference to a regulator, describe short-circuit

protection and current fold-back protection.

(d) How does a switching regulator achieve higher
efficiency ?

(a) Draw the schematic diagram of an analog multiplier
using logarithmic amplifier made of op amps.

(b) Design a two input amplifier with CMRR = 500 using
op-amp with ideal characteristics.

(a) Explain how ground loop interference can be eliminated
using a difference amplifier.

(b) State the relative merits of triple op amp instrumentation
amplifiers and dual op amp instrumentation amplifiers.

{c) Design a low pass first order active filter to meet the
following specifications : (i) - 3 dB frequency of 1 kHz,
(i7) d.c. gain =20 dB and (iii) input resistance = 10 k Qj

Group B

(a) Draw the circuit diagram of an op amp based Wien
bridge oscillator and derive an expression for the
frequency of oscillation.

{b) Explain how a limiter can be used to stabilise amplitude
in a Wien bridge oscillator.

{¢) Using 555 timer, design a free running multivibrator for
a frequency f, = 50 kHz and duty cycle D =75 percent.

(d) State the advantages of emitter-coupled voltage
controlled oscillator.

10

x 4
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(a) Draw and explain the circuit diagram of a CMOS crystal
oscillator. Why does it have high degree of frequency
stability ?

(b) Using neat sketches, describe (i) triangular to sine wave
converter and (ii) sine wave to triangular wave
converter.

(c) Design aICL 8038 waveform generator for a frequency
Jf, =10 kHz. Assume V_ =15 V.

(a) What is the need for pre-emphasis 7 Expiain the
working of pre-emphasis and de-emphasis circuits in
public address system. '

{(b) A carrier signal of 600 V RMS is applied to 2 75 ehm
antenna. What is the carrier power ? Determine the
total sideband power and total radiated power at 75
percent amplitude modulation.

(¢) Using neat sketches, explain how the p-n junction
can be used to design voltage to frequency
converter ?

(d) State and prove Nyquist’s sampling theorem.

(a) Usinga neat sketch, describe the working of a weighted
capacitor D/A converter.

(b) What are the two reasons on account of which
Y — A A/D converters use feedback ?

(c) Show that a positive logic AND gate is the same as a
negative logic OR gate.

(d) Write the truth tables for half subtractor and full
subtractor.
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(1) CMKK 11 @B 1S given by
Group C (a) 101log (A, /A )
(b) 10log (A, /A )
(c) 10log(A,/A)
(d) 20log (A, /A.)

9. Choose the correct answer for the following : 10x2

(/) A 741 inverting amplifier with a gain of -2 is driven by a
+ 10 V peak-to-peak triangular wave as shown in
Fig.1: ) (#HKRC filters are also called

/\ . ) (a) passive filters,

(b) notch fiiters.
\/ (¢) all pass filters:

‘ Fig. | (d) Sallen key filters.

(iv)For a track and hold amplifier, the feed through
rejection ratio = 80 dB. The hold mode voltage changes
@ by 10 V. The change in output voltage equals

v, o /\ " @ 1mV
T \/ (%) 2mv
(¢) 10mV

(d) 20mV

The waveform at the output will be

(v) For a quadrature oscillator, the frequency of oscillator

LA A is given by
t (@) 2TIRC
(3) 1/2 TIRC)

© () 14(,J6 TIRC),
v, /—\ (d) 1/(IIRC)

T
\ (vi) The output voltage of a regulator changes by 3 mV when
+e the input is varied from 7 V to 25 V. Its line regulation
@ is equal to '
v, A ' (@) 0-17 mV/V
(b) 6 VimV
U N\
—>t
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(c) 54 mV/V
(d) 18-003 mV/V

(vii) Consider a DAC based A/D converter. To convert a

full scale input, a 12 bit ADC with a 1 MHz counter
clock will need

(a) 4096 ns

(b) 4-096 us

(c) 4095 ms

(d) 40-95 ms

carrior O

aa

(viii) The maximum carrier frequency change for FM

(ix)

)

broadcast radio is given to be + 75 kHz. An FM broad-
cast carrier is deviated by + 30 kHz. The percentage
of modulation is

(a) 25

(b) 40

(c) 30

@75

The maximum VCO frequency of CMOS PLLs is
typically of the order of

(a) 10kHz

(b) 100kHz

(c) 10 MHz

(d) 20MHz

The outputs of two 2-input NOR gates are cross-
coupled. The resultis a

(a) Dflip-flop

(b) T flip-flop

(¢) JK flip-flop

(d) SR flip-flop

www.amiestudycircle.com
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W’14:7 AN : EC407 (1482)

DESIGN OF ELECTRONIC DEVICES AND CIRCUITS
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 ope 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) Design a 3-op amp high input impedance instrumenta-
tion amplifier and derive an expression for its output
voltage (V) in terms of the i/p voltages ¥, and V.
Briefly explain its operation. §+4

(b) Design a single op-amp logarithmic amplifier and
derive the relation between the o/p and ¥/p voltage
to explain why it is called a logarithmic amplifier.
How can we say that the amplifier design is for
V,=log V7 3

2. (&) Inan op-amp, if the first set of inputs are + 50 pV and
~ 50 pV and the second set of inputs are 950 2V and
1050 pV and if the CMRR =100, calculate the
percentage difference in two output signals for two sets
of inputs. Repeat the calculation, if CMRR = 10.000. 10
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(b) Design a single op amp non-inverting integrator circuit, (¢) What do you mean by Colpitt’s oscillator ? How does it
explain its operation and derive the input-output differ from that of Hartley oscillator 7 4
relation. Does the owtput resemble the output of . .
inverting integrator with polarity inverted ? g§+92 6. ({(a) Describe the operation of a 4-b1.t dual slope AD

converter with a supporting block diagram. How many
3. (&) Forthe diagram shown in Fig. 1, calculate the break clock cycles will be needed for digital conversion of a
points and sketch the transfer characteristics. Assume sample in it ? 14
ideal diodes : 15

() Briefly present the structure of a DA converter using
15K D, p binary weighted resistors and state its disadvantages.
+ Show that for 8-bit A/D converter of this type,

+
10 clock pulses are needed as triggers. 6
/ 0 7. (a) For the ctrcuit shown in Fig, 2, calculate the stable-state
l T 25V T 1oV l currents and voltages. Assume A, | =20 and
- - Vel e = Vx| o = 0 for Si-transistor. 15
Fig.1 1 V. (+12V)

(&) For a 2-diode full-wave rectifier circuit, sketch the ofp
current and derive the expression for d.c. and rms
values of the load current. What will be the value of
d.c. current, if a voltage regulator is used 7 1+2+2

4. Write short notes on the following : 2x10
() Zero cross-over detector

(5) Polyphase rectifier.

Group B
5. (a) State the Barkhausen criterion for frequency of V= 12V)
ascillation and condition of its sustenance. How can a Fig.2
voltage controlted oscillator be designed ? 3+3 . L .
(b) Design the aforesaid circuits by op-amp replacing the
(5) Give the generic form of an oscillator. 1dentify the transistors. 5
amplifier (gain) block and the phase shifting network in
it. Derive an expression forloop gain, AB, for this 8. (a) Explain the operation of a square law demodulator and
oscillator. 10 derive the mathematical expression recovering the
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original unmodulated signal. How can a diode in linear
rectifier region of characteristic demodulate AM
signal 7 12

(b) What is PSK 7 What are its advantages over ASK and
FSK ? Is it necessary to use phase locked loop for

PSK demodulation ? &
Group C
9. Answer the following in brief: 10 x 2

(i} A monostable multivibrator is also called a free-
running multivibrator. (Yes/No}

(i’ A bistable muitivibrator can act as a binary flip-
flop. (Yes/No)

(i) [ ofatransistor working in linear mode is the ratio of
emitter current and collector current. (True/False)

{iv) Give the full form of FSK.

{v} FM transmission is less susceptible to environmental
: noise and interference. (True/False)

{(vf) Estimate the delay in a 555 timer, if R= 100 kQ and
C=10pF.

(vif) Expand SSBSC.

(viif) Ina voltage follower, if 100 mv sinusoid is given at the
i/p, what shall be the o/p voltage ?

(ix) Expand PLL.
(x) Expand ALU.
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DESIGN OF ELECTRONIC DEVICES AND CIRCUITS
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,erc.) should
be answered at one pluce.

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 Sull marks.
Group A

1. (a) Draw a neat sketch showing the P-spice model of an
ideal op amp. 4

(b) Derive the equivalent Circuit of an op-amp by using
Miller’s theorem. 8

(¢) The non-inverting input and the inverting input of
an op-amp are connected to 150 pV and 140 pV,
respectively. The amplifier has a differential gain of
4000 and CMRR = 100. Determine the output voltage
of the op-amp. 8

2. (a) What does an unregulated power supply consist of ?
State three disadvantages of an unregulated power
supply. 4
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(b) Draw the circuit diagram of a semicoaductor regulated (c) Design a first order low pass active filter with a cut-off
power supply and explain its working. 10 - frequency of 6:63 kHz. Uise a capacitance of 0-02 pF.

(¢) The stability factor, s,;and the output resistance, R,, The: voltage gain below the cut-off frequency is
of a regulated power supply are 0-022 and 0-51 Q, constant at 5. 8
respectively. Compute the change AV, in output Group B
voltage due to input voltage changes of + 5V and
for a load currect J, variation from 0 to 1 A. Assume 5. (a) Draw the circuit diagram of a FET phase shift oscillator.
that the temperature is constant. 6 Show that a FET with a u <29 cannot be made to

oscillate in such a circuit. 7

3. (a) Distinguish between positive and negative voltage

regulators. 4 (b) State piezoelectric effect. Draw the electrical
equivalent circuit of a crystal and explain why a crystal
can have two resonant frequencies. Sketch a graph
showing crystal impedance against frequency. 1 +1+2+2

(b) Draw a neat sketch showing a short-circuit overload
protection circuit and explain its working. 8

(¢) Consider the following LM317 adjustable voltage (c) Design a Wien bridge oscillator for operation at

‘regulator: 7= 10 kiz 7
+ (v v n - +
"IN 7 ouT Y . .
T * 6. (a) Show that, in a balanced AM modulator, the carrier is
LM317 I =x y 7
V. \ suppressed.
ADJ REF R
Vin l J Vour (b) State the relative merits of AM, DSB-SC and SSB-SC
> systems. 4
I
_ A % R, Y _ (¢) Why is coherent or synchronous demodulation of AM
77 ~ rarely used in practice ? 3

Given : Vige = 1-25 V and 1,5, = 100 pA. Determine

Determine th tage of the total ied
the regulated voltage when R, =240 Qand R,=2-4kC. * 8 (d) Determine the percentage of the total power carricc

by the sidebauds of an AM wave for tone modulation

4. (a) Using three op-amps, draw the circuit diagram of an when the modulation index p=0-5. 6

instrumentation amplifier and derive an expression for

the output voltage. 8 7. (a) Draw and explain the block diagram of a supe-

rheterodyne receiver. 6
(&) With the help of a circuit diagram, explain how an
op-amp can be used to shift the phase of a sinusoidal
input voltage while at the same time preserving its
amplitude. 4 (¢) With reference to FM, what is ‘capture effect’ ? 3

(b) Why is the intermediate frequency (IF) selected as
455 kHz ? : 4
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(d) The PLL 565 is connected to work as an FM
demodulator. Resistor R, and capacitor ¢,, which
determine the free running frequency f,, are 10 k()
and 220 pF, respectively. Supply voltage is + 6 V.
Determine the frec running frequency f; and the lock
range f,. 7

(a) Show that the NOR gate is a universal building block. 3

(h) Draw the block diagram of a ramp-type digital
voltmeter and explain its working, 8

(¢) Explain why dual slope ADC prdvides noise rejection. 4

{d) What is the output voltage provided by a 4 bit DAC
when the input binary number is 0110. The output

voltage range of the DAC is 0 to 10 V. 5
Group C
Choose the correct answer for the following : 10x2

(i) Anexample of a military grade op-amp with higher
slew rate is
{a) 741
(b) 741 A
(c) 7141C
(d) 7418

(ii) Anon-inverting amplifier, with a gain of 100, is nulled

at 25 °C. What will be the change in the output voltage,
if the temperature rises to 45 °C for an offset voltage
drift of 0-15 mV/°C ?
(@) 375 mV
(&) 300mV
(c) 3-75mV
(d) 3mV

AMIE(]) Study Circle, Roorkee

(iif) The input to an op-amp is a square wave. The output
of the op-amp voltage follower rises from—3V to
+ 3V in 0-25 ps. The slew rate of the op-amp is
(a) 12 V/ps
(b) 2:4 Vius
(¢) 14V/us
(d) 24 V/us
(iv) Considera lossy integrator. The éompornent values are
R, = 10 kQ, Ry= 100 kQ and S = 10 nF. The lower
frequency limit of integration is
(a) 10 Hz
(b) 16 Hz
(c) 159Hz
(d) 1-59 kHz
(v) Anexample of a positive voltage regulator is
(a) LM 217
(b) LM 137
(c) LM 237
(d) LM 337

(vi) Determine the order of a low pass Butterworth filter
that provides 40 dB attenuation at w/w, = 2 is

@5
®) 6
©7
@ 8
(vii) A positive logic AND gate is the same as a negative
logic
(a) AND gate
(b) OR gate
(¢) NAND gate
(d) NOR gate
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(viii) In order to build a MOD-30 counter, the minimuin
number of flip-flops needed is
(a) 30
(b) 15
(c) 10
@5

(ix) A Schmitt trigger converts slowly varying wave-
forms into
(a) square wave.
(b) sine wave.
(c) sawtooth wave.
(d) triangular wave.

(x) The broadcast baud AM radio uses the baud

(a) 55 MHz TO 160 MHz
(b) 5-5 MHz TO 16 MHz
(¢) 550 kHz TO 1600 kHz
(d) 55 kHz TO 160 kHz
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DESIGN OF ELECTRONIC DEVICES AND CIRCUITS
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) Why is R, replaced by a constant current bias circuit
in a differential amplifier ? 5

(b) Why is the cascade configuration used in an
op amp ? 5

(c) State the advantages of MOSFET op amps over BJIT
Oop amps. 4 .

(d) For 741 C, the maximum internal capacitor charging
current is limited to 15 pA. The compensating capacitor
is 30 pF. Determine the slew rate of theopamp 741C. 6

2. (a) State the relative merits of linear power supply and
switched mode power supply. 4
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S.

(b) For a power supply, sketch the short circuit, overload
protection circuit and explain its operation.

(c¢) State three disadvantages of an unregulated supply.

(d) Calculate the value of inductance to be used in an
inductor filter for a full wave rectifier operating at
60 Hz to provide a d... outpat with 4 percent ripple for
a 100 Q load.

(a) For a voltage regulator, define line regulation and load
regulation.

(b) How does a Zener diode maintain constant output
voltage ?

(¢) State the limitations of three terminal regulators.

(d) Design a voltage regulator to give 6 V output for input
fluctuations 10 Vto 15 V.

(a) Distinguish between d.c. and a.c. amplifiers.

(b) Draw the circuit diagram of a voltage to current
converter, if the load is (i) fioating and (ii) grounded. Is
there any limitation on the size of the load when the
load is grounded ?

(c) Using a neat sketch, explain the working of a sample
and hold circuit. What are the applications of sample
and hold circuits ?

(d) Design a wideband pass active filter having the band
pass from f,= 40} Hz to f, = 2 kHz and pass band gain
of 4.
Group B

(a) Why do we need three RC networks in a phase shift
oscillator ? Can it be two or four ?

AMIE(]) Study Circle, Roorkee

(b) Distinguish between a sawtooth wave and a triangular
wave. '

(c) State the relative merits of RC and LC oscillators.

(d) In a Colpitts oscillator, ¢, = 0-2 pF and ¢, = 0-02 pF.
If the frequency of oscillation is 10 kHz, find the value
of the inductance. Find the required gain for
oscillation.

(a) Explain the need for emitter resistor R, in an emitter-
coupled astable multivibrator.

(b) With reference to a Schmitt trigger, what is hysteresis
voltage ?

(c) What are steering diodes ? Why are they needed ?

(d) Design a monostable multivibrator for. a time delay
Tof 110 ms.

(a) Draw the circuit diagram of a typical two stage video
amplifier and explain how it works.

() Explain how an AM signal can be demodulated using a
square law detector.

(c) Draw the block diagram of a superheterodyne AM
receiver.

(d) What is a PLL ? How does it work ?

(a) Draw the circuit diagram of a simple weighted
resistor 3 bit D/A converter and sketch its transfer
characteristics.

(b) How many comparators are needed in a 4 bit flash A/D
converter ?

(¢} How will you use an EX-OR gate as an inverter ?
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(d) Draw the block diagram of « frequency meter (frequency

counter) dnd explain its working. 8
" Group C
Choose the correct answer for the following : 10x2

(i) The pA 747 is a dual 741 and is available in
(a) 10pin canonly.
(b) 14 pin DIP only.
(c) 10 pin can or 14 pin DIP.
(d) flat pack.
(if) The N5741 op amp is manufactured by
(a) national semiconductor.
(b) RCA.
(c) Texas instruments.
(d) Signetics.
(iii) A voltage follower may be used to connect
(a) low impedance source to a low impedance load.
(b) high impedance source to a low impedance load.
(¢) low impedance source to a high impedance load.
(d) high impedance source to a high impedance load.
(iv) A full wave rectifier delivers 50 W to a load of 200 Q.

If the ripple factor is one percent, the a.c ripple
voltage across the load is

(@ 1V
by 2V
3V
(d) 4V

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

(v) Ito V converters are used in
(a) testing of photo devices.
(b) low voltage d.c. voltmeters.
(c) low voltage a.c. voltmeters.
(d) Zener diode testers.

(vi) An example of a negative resistance oscillator is
(a) Clapp oscillator.
(b) tunnel diode; oscillator.
(c) Franklin oscillator.
(d) Armstrong oscillator.
(vii) The hexadecimal equivalent of the decimal number
1195is
(a) 4 ABC
(b)) 4AC
(¢) 4BC
(d) 4AB
(viii) The Gray code corresponding to the binary number
0101 is
(a) 0101
(b) 1010
(c) 1111
(d) o111

(ix) Consider a 3-1/2 digit DVM. The reference voltage
is 2 V. Its resolution is
(e} 3mv

() 2mv
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() 1mv
(d) 0-5mv
(x) Alldigital voltmeters use
(a) successive approximation ADC.
(b) dual slope ADC.
(c) parallel comparator ADC.
(d) tracking ADC.
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$'16 :7 AN:EC 407 (1482)

LESIGN OF ELECTRONIC DEVICES AND CIRCUITS
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
resuit in loss of marks.

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

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

Group A

i. (a) Whatis an integrated circuit ? How does it differ fronmr
a discrete circuit ? Discuss the relative merits and
demerits of ICs over discrete circuits. . 7

(&) Draw the circuit diagram of a full-wave rectifier using
two diodes and calculate (i) I, (ii} Jn; and (iii) PIV
rating of diode. .

(¢) The slew rate of an op-amp is & V/us when closed-loop
gain is unity. The amplified output signal is observed
to be a pure sinusoid, v, = V,,, cos @ provided the
frequency of this signal does not exceed a certain limit.
Find the value of this limiting frequency before the
output signal is distorted by the slew rate limit, if
D Vo =1Vand (i) V=10 V. 3+3

( Turn Over )
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(ay Discuss the limitations of linear voltage regulatoss.
Explain switch-mode power supplies. Discuss ‘s
advantages.

(&) What is UPS ? Why is the UPS system becoming more
and more popular nowadays ? Compare online UPS,
off-line UPS and electronic generator.

(¢) Explain ‘foldback current limiting’ technique. How
does it eliminate the limitation of constant current
limiting circuit. ’

(& Derive the expression for differential mode gain of a
differential amplifier. Describe the advantages of a
differential amplifier as regards to noise immunity and
drift immunity.

(b) Design a voltage regulator to give 6 V output for input
fluctuations from 10 V to 15 V for Zener breakdown
current 5 mA <7< 15mA.

(¢) Explain the working of a basic logarithmic amplifier
using op-amps. Design a voltage multiplier with this
technology.

(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
the hold time be controlled ?

(b) Why is an instrumentation amplifier called so ? Describe
the operation of an instrumentation amplifier.

(¢) A10mV, 2 kHz sinusoidal signal is applied to the
inverting input terminal of an op-amp integrator for
which R = 50 kQ and C =2 pF. Determine the output
voltage. What will happen, if connections at inverting
terminal and non-inverting terminal are interchanged in
the above circuit ?

( Continued)
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Group B

(a) What is a phase shift oscitlator ? How does it differ
from an amplifier 7 Derive an expression for frequency
of gscillation.

() What is & monostable multivibraior 7 Explain the stable
state of this multivibrator. How spikes in ontput get
averaged out ?

(¢) Draw the diagram of triangular-wave generaior using
op-amp and find an expression for the frequency of
oscillation. Can the triangular wave have dual siope
and single siope as per the design ? Explain how ?

(a) What is a cascade amplifier ? Determine the
performance of a cascade amplifier. Hence, find
y-parameter for the same. What is its advantage over
that of cascade amplificr 7

(b) Draw a simplified schematic of balanced modulator and
demodulator. Find the limitation of ernvelope detection
in this case.

(¢} Explain, with a neat diagram, the working of a frequency
multiplier.

(a) Draw the circuit diag}am of a typical digital volt-
meter. How can it be modified -for multiple range of
measurements ?

(b) What is the basic principle of phase locked loop (PLL) ?
Discuss the application of PLL.

(¢} Draw a neat diagram for 4-bit R-2R ladder and weighted
resistor-type D/A converters and compare them. How
can D/A stage help in A/D converier design in some
cases 7

[
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8. (a) Explain the working of a three-digit dual-slope A/D
converter. 7
(b) Draw the block diagram of a frequency meter (frequency
counter) and explain its working. 5
(© Determine the output voltage caused by each bitina
6-bit ladder, if the input levels are 0=0 Vand 1=+ 16 V.
Determine the resolution and full-scale output of this
circuit. Calculate the voltage from the above ladder for
adigital input of 101011. 8
Group C
9. Choose the correct answer for the following : 10x2
(i) Consider the following statements :
(I) Adifferential amplifier is used at the input stage of
an operational amplifier.
(I) Differential amplifiers have very high CMRR.
Of these two statements,
(a) both of these two statements, I and I, are true and
statement II is the correct explanation of L.
(b) both I and II are true but statement I, is not the
only explanation of I.
(¢) listrue but I is false.
(d) 1is false but IT is true.
(i) The op-amp shown below will be
R,
R,
o—AMMN—
e; ——0 &
S$’16:7 AN:EC 407 (1482) (4) ( Continued }
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(a) differentiator.
(b) intcgrator.
{¢) non-inverting amplifier.
(d) integrator and inverting amplifier based on R, and
C values.
(iif) A diac is a semi-conductor device which acts as a
(a) two terminal unidirectional switch. i
(b) two terminal bidirectional switch.
(c) three terminal bidirectional switch.
(d) fourterminal multidirectional switch.
(iv) A bridge rectifier provided with a shunt capacitor is

connected to a 10 kQ load. If the ripple factor is to be
restricted to 0-01, the value of capacitor should be nearly

(a) SpF

(b) 10pF

(¢) 15pF

(d) 30 pF

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

(a) r.m.s values.

(b) peak values.

(¢) mean value.

(d) mean square values.

(vi) Blocking oscillators are used as
(a) abrupt pulse generators.
(b) low impedance switches.
(c) high impedance switches and frequency dividers.
(d) None of the three above.

( Turn Over )
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(vii} A stabie multivibrator produces
(@) pure sine waves.
(b) distorted sine waves.
(c) square waves.
(d)y sawtooth voltages.

(viii) 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 I; just equals /..
(ix) Which one of the following op-amp systems is a
linear system ?
(a) Integrator
(b) Clipper
{c) Sample-and-hold circuit
{dy Logarithmic amplificr.
{x) Whichone of the following hexadecimal numbers
represents an odd decimal number ?
(&) FF
(b) EA
(¢) CC
(d) AA
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DESIGN OF ELECTRONIC DEVICES AND CIRCUITS
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) Explain how isolation between components is obtained
in an IC. Also explain how are the components
interconnected in an IC ? 4+2

(b) What is ion implantation ? Describe with a schematic
diagram an ion-implantation system. What are the
problems involved in an ion-implantation and how it can
be overcome ? 1+4+2+1

(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

(b) Define the terms (7) line regulation and (i7) 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 protection. 3+3

3. (a) Design asecond order low pass Butterworth filter with
a cut-off frequency of 1 KHz and a pass band gain
of 4. Use a capacitor of value 0-01 uF. Also plot its
gain frequency response. 8§+2

(b) 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 two of the following : 2x 10
(a) Instrumentation Amplifiers
(b) Logarithmic Amplifiers.

(c) Polyphase rectifier
(d) Programmable supply.
Group B

5. (@) Write down the condition for oscillation in an oscillator
circuit. How oscillation builds up in any oscillator
circuit ? 2+2

(b) 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
oscillation. 4+8

W’16:7 AN:EC 407 (1482) (2) ( Continued )
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(c) Write down some advantage and disadvantages of a
crystal oscillator. 4

(a) Design an astable multivibrator which has a frequency
of oscillation of 10 kHz and duty cycle of 75%. Derive
the necessary mathematical steps for the design. 8

(b) With a neat schematic explain the operation of a
voltage controlled oscillator. Find out an expression for
its frequency to show its dependency on input control
voltage. Also derive an expression for its voltage to
frequency conversion factor. 5+5+2

(a) Discuss with a neat circuit, the working of a Foster
Seeley discriminator. . 6

(b) The per cent modulation of an AM wave changes from
40% to 60%. Originally the power content at the
carrier frequency was 900 W. Determine the power
content at the carrier frequency and within each of the
sidebands after the present modulation hasrisento 60%. 6

(c) Explain M-ary FSK system with the help of transmitters
and receivers. Determine the bandwidth required for
M-ary FSK system. 8

(a) With a neat schematic explain the operation of a dual
slope type A/D converter. With necessary mathematical
derivation prove that the value of the counter output is
equal to the input analog voltage. 4+4

(b) Design a digital voltmeter using dual slope type A/D
converter. 6

(c) Circuit of a 4 bit D/A converter is shown below. The
input bits 0 and 1 are represented by 0 and 5V
respectively. The op-amp is ideal. All the resistors and
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5V inputs have a tolerance of + 10%. The specification
(rounded to the nearest multiple of 5%) for the circuit.

Calculate the tolerance of the D to 4 converter. 6
— W
R
R
W =
2R |
_W__
4R
.—m—_—.
8R
— W R
Group C
9. Choose the correct answer for the following : 10x2
(i) One of the following is not the characteristics of an

ideal op-amp
(a) infinite voltage gain
(b) zero slew rate
(¢) zero offset voltage
(d) infinite input impedance.

(ii) For a filter, when the transition band between
pass-band and stopband is very narrow is known as
(a) softroll-off
(b) hardroll-off
(c) showroll-off
(d) fastroll-off

(iii) In a series regulated power supply circuit, the voltage
gain A, of the ‘pass’ transistor satisfies the condition
(@ A,>«x
(b) 1A <x
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(c) A,=1,
@) A,<<1

Speed up or commutating capacitor used in a bistable
multivibrator to

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

(¢) obtaintime delay.

(d) Obtain a constant output swing.

()

(v) The schmitt trigger may be used to

(a) change voltage to corresponding frequency.
(b) change frequency to voltage.

(c¢) square a showly varying input.

(d) None of the three above.

The maximum number of comparators required to built
an 8-bit flash ADC is

(a) 8

) 63

(c) 255

() 256

(vii) 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
ratiois :
(a) 23dB
(b) 25dB
(¢) 46dB
(d) 504dB

(viii) In a full wave rectifier using two diodes, V, and V_
are the dc and peak values of the voltage respectively
across a resistive load. If PIV is the peak inverse
voltage then appropriate relationship for this rectifier.

(@ V, =V /x;PIV=2V,

v
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() V, =2V /n;PIV=2V_
(&) V =2V n;PIV=V,
@@ V., =V /n;PIV=V_
The FM signal

10 cos[2n x 10° £ + 5 sin(27 x 1500 ¢)
+7-5 sin(2% x 1000 7))

having carrier freq. of 10° Hz. The modulation index
is

(@) 125

(%) 10

() 715

@ 5

Which of the following analog modulation scheme v

requires the minimum transmitted power and
minimum channel bandwidth ?

(a) VSB

() DSB-SC

(c) SSB

(9 AM
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