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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
June, 2023
(Physics)

PHE-10 : ELECTRICAL CIRCUITS AND
ELECTRONICS

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory. However,

internal choices are given.
(it) Use of calculator is allowed.

(iti) Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10

(a) For RL circuit given below, write the
expressions for complex 1impedance z

and |z| :

()
NG _
V=V_,e/®

P.T.O.
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Draw a labelled symbol of a vacuum
tetrode.

Gain of an amplifier without feedback is
1000. If gain with negative feedback

reduces to 100, calculate the feedback ratio
(B)-

Fill in the blanks :

IC 7805 voltage regulator IC is used for
getting fixed .............. regulated voltage
while IC 7912 is used getting for fixed

.......... regulated voltage.

Convert octal number 15673 to binary

number.
Simplify the expression :
Y = BCD + BCD.
On a CRO screen, one cycle of a waveform
covers 2 divisions on the x-(time) axis. If

time base 1s 1 ms/div; what 1s the

frequency of the signal ?

Attempt any two parts :

State and prove Reciprocity theorem. 1+4

In the circuit shown below having Q of 15,

the inductance of 0.2 H is in parallel with a



(©
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capacitor. Determine the value of
capacitance and coil resistance at resonant
frequency of 500 Hz. 3+2

o

o

Define the following terms with reference
to a rectifier : 1+1+3

(1) Raipple factor (y)

(i1) Form factor (F)
Show that :

y =vF2 -1

3. Attempt any two parts :

(a)

(b)

Draw the universal bias circuit for common
emitter amplifier using n-p-n transistor.
Explain haw Q-point stability is achieved
in this circuit against variations in  value

of the transistor. 2+3

Draw the circuit of a phase-shift oscillator
using an n-p-n  transistor. Write the
expression for its frequency. If there are three
1dentical RC sections in feedback network

with R = 150 kQ and C = 0.01
uF, calculate the frequency of the
oscillator. 2+1+2

P.T.O.



4.

5.

(©

[4] PHE-10

Draw the circuit diagram of a Zener
voltage regulator and explain its working.

2+3

Attempt any fwo parts :

(a)

(b)

(©

Draw an equivalent circuit of an op-amp.
Also plot its ideal voltage transfer curve.

3+2
Draw the circuit diagram of basic

differentiator using an op-amp. Obtain the
expression for its output. 2+3

Using IC LM 317, design an adjustable
voltage regulator for an output voltage of
5to 10 V. 5

Attempt any fwo parts :

(a)

(b)

(©

Draw the circuit for half adder using logic
gates. Write the expressions for its sum
and carry outputs. Draw its truth table.

2+2+1
With the help of a diagram, explain the

working of a 4-bit asynchronous (ripple)
counter. 5

A 5-bit DAC produces 5 mV output for a
digital input of 10100. Calculate the £k
factor of the DAC [smallest variation in
voltage]. What will be the output voltage
for 11110 input ? 3+2
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(@) f1ata 2gie &1 fafgd (labelled) Udie o=t
Eifeu)

(1) TH gades & Ewiedd & oA a9 1000
gl SR RUMHE higs® Hed o9 100
g, d Hied® = (B) Tiehferd ehifsl

(=) fem wom uf e
IC 7805 dicedl fAaas &1 SUAM
vV fer fEfa deea w9 & fag, qen
IC 7912 dieedl faad &1 SUAM %
frer frafa atcear v= = foau foen <
2l

(T) 1567, =R Hea o1 Jod fgenud
TE H ®UAid Shifsa

() &S Y = BCD+ BCD &l T hife)|

(¥) CRO & &M W TH AUTEY hl Th dh
fast (Tma) 3181 W 2 9T SRAl €1 TR
IO/ FEA0 B 1 ms/div R &,
Al T Gehd 1 Mg Tt © 2

(%) URERERAl Y9 @1 wUd 3R W fug
EIIEL 1+4
(@) f=fafea faa 9 k@ 1@ Q=15 am
gfgy § 0.2H &1 W, Th GUA &
g W Wl €1 500 Hz w1 ST
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g W e 3R wsell Wiy &1 7=
WE'“:?N: 3+2

R

L

feet & wed W fefafed o i
IR hifew 1+1+3

3. fw=l € 9 &l g wifaT .
(%) np-n ZGET & IFAMS IS (CE)

(@)

Yo & WEE Sd &1 uiwy fum
gifeu) i & B & WM H URadd
gH @ feafg # 3@ ufwy = Q-fag =1
TR &Y Bl ®, THAEY 2+3
npn NI & IWA FH
Fen-farema Sifas &1 uiuy fod Sifem)
hH! gfa w1 e fafaul afk o
Fledeh e H WHH YER & dF
RC 9M &1 w&m fwa @ & &R
R =150kQ 3R C = 0.01uF i, d Sod

Agfd giekferd sifsu) 2+1+2

P.T.O.
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(1) SR dieear fEFw &1 9igy fa d@ifaw
3R YhT YR I THART| 243

(%) OP-amp. 1 I URUY EifGUl IHHI
Y] aicedl TGO ag ot Eifaa) 3+2
(@) OP-amp. & ST &  FHARI
gkl 1 gy fox difaw) s fm
&1 A U hifld| 2+3
(7)) ICLM 317 &1 SUAT & 5 ¥ 10V
#1 g dicedt ¥ TH GHHE dAleedl

BREERESIERRCAISL 5

forgl S 9T 1 BA HIfST :

(F) I T H I Fd  AY-TSH  HT
iy fos Eifau) sue awe @R Bifae
frfm = fou = fafeu) gl goam
qroft fafem) 2+2+1

(@) T M@ & Gemar d  4-fae
SAgIdIas (HHw1) T w1 HEgoTe
F THART| 5

(M) Wk 5-fee aem DAC 10100 & fewn
% fau smv frfE S= & 21 =W
DAC & k TN (dicedt ® —Aad
qfadd) uRefad wifsTl 11110 3T

frawr & foau fm aieear feat g 2
3+2
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