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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

Od=o 5 December, 2019

PHYSICS
PHE-10 : ELECTRICAL CIRCUITS AND ELECTRONICS

Time : 2 hours | Maximum Marks : 50

Note : All questions are compulsory, however internal
choices are given. Use of calculators is allowed.

Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10
(a) In the circuit given below, find the voltage
across 8 Q resistance,
—AMW
2Q
10V : 80

(b) Plot the frequency response curve of series
RLC circuit.
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(c)

(d)

(e)

(H
(g}

2.  Attempt any fwo parts :

(a)

(b)

(c)

PHE-10

Why is operating point in a transistor
amplifier selected on the linear portion of

the characteristics ?

Draw diagram of a centre-tap full wave
rectifier.

What are the self-protection circuits in a

voltage regulator IC ?
Convert 26E,; into binary.

Draw the output waveforms of a typical

signal generator.

State and prove the Reciprocity Theorem.

For which networks is it true ? 24241

A sine wave generator supplies a 500 Hz,
10 V., signal to a 1 kQ resistor in series
with a 0-2 puF capacitor. Determine the total
impedance Z, current I, capacitive voltage

Vc and resistive voltage Vg.

Draw energy band diagrams for (i) n-type,
and (ii) p-type extrinsic semiconductors. Also

explain the origin of depletion layer in a

p-n junction. 1+1+43
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3. Attempt any two parts : 2x5=10

(a) Explain the classifications of amplifiers
according to frequency and bandwidth. 3+2

(b) State the conditions for sustained
oscillations in an LC circuit. Draw the eircuit

diagram of Hartley oscillator. 2+3
(c) For a half-wave rectifier described by
=l sinotforO<ot<n

=0 for m < ot < 27,

show that (i) Iy, = I ,/r, and (i) Vg4, = V_/n.

3+2
4. Attempt any fwo parts : 2x5=10
(a) (i) Draw circuit symbol for an op-amp. 2

(i) What is CMRR ? Explain its significance. 3

~(b) Draw circuit diagram of non-inverting
amplifier using an op-amp. Obtain the
expression for its gain. 243

() What is IC LM380 ? List any four of its

' characteristics. 1+4
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5. Attempt any fwo parts : 2x5=10

(a)

(b)

(c)

PHE-10

(i) What is an ASCII code ? How many
bits are used to code any alphabet in
this code ? 1+1

(il) Name three basic logic gates.. Draw
their symbols and write their truth
tables. : 3

Find Minimum Sum of Product (MSP)

expression and hence draw the digital circuit

using NAND gates for
Y=(A + B)C + AB. 3+2

Design a 3-bit Asynchronous Ripple Counter
using JK flip-flops. Explain its counting. 5
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(M givet yads 3§ woed fag &1 W
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2. ﬁs%’fa}wﬁﬁ‘saﬁﬁq 2x5=10

(%) wrceafiEar T8 o1 o i Iugfy fafae | T8
0T e 9N & Yeawl & fow @ o
Tl 8 ? 2+42+1

(@) T ST (Wr$d) a1 99T uw 0.2 uF g9iE &
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3. fodl g st 9 v 2x5=10
(%) snafr o dvs dred ¥ omER vadel @

FH TR | 3+2
(@) LC ufmy § wfawfea @ew & gfdey saisu |
e Ao =% iy o @ifa | 243

(1) weh aredain ezt 1 fyao Feafefea 2
=l sinotfor0<ot<n

=0 for t<ot<2m

femmgn 6 ) I, = Iy/r, 3 (i) Ve = Vig/n.

3+2

4. Todl g W A g il 2x5=10

(%) () -y = efwy gt difem | 2
(i) IMAEE fae FrOsw s (CMRR) &0

Bl & 7 3Eh! wreishaT AT | 3

(@) AQUY &1 T FE et yadw #
gy Ry dike | wh a1 sEas TW

$Him 243
(M) IC LM380 ¥ ®al # OMWW
rfiraeront <t g sgu | 144
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5. fTendi g wmn = gt fifu . 2x5=10

() () TEHR (ASCID) Hie =1 gl B ? 36 e
# fft 18R *1 FieT F * fog fFam

et moEm R IR 2 . 141
() @9 9@ @ e F AW ARG | T
g Fm dikw s F=H wemw
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(@) Fr=afates vey =1 e oA Jmea (MSP)
eI E
Y=(A +B)C + AB |
T =ik 1 h g9y hawd NAND Te &
mm@f&m 3+2

(M) JR fROeed = W o= sfe W
FgeaIfes Sk e fewre fifsww | s
T T9E T | 5
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