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BACHELOR OF SCIENCE (GENERAL)
(BSCG)
Term-End Examination
June, 2023
BPHET-143 : DIGITAL AND ANALOG CIRCUITS
AND INSTRUMENTATION

Time : 2 Hours Maximum Marks : 50

Note : All questions are compulsory, however
internal choices are given. Use of calculator
is allowed. Symbols have their usual

meanings.

1. Attempt any five parts : 2x5=10

(a) Draw the labelled I-V characteristics of an

intrinsic semiconductor.

(b) Draw the circuit symbols of an LED and a

solar cell.

(¢) Convert the octal number 3453 into its

equivalent binary number.

P.T.O.
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(d)

(e)
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Draw the circuit symbol and write the

truth table of 2-input XOR gate.

Explain why class A amplifier is preferred

in the audio circuits.

In a voltage regulator, the no-load voltage
i1s 15 V and full-load voltage is 14.5 V.
Calculate the percentage voltage

regulation.

Calculate the gain of the circuit shown in
the figure given below :
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(h) What is a monostable multi-vibrator ?

(a)

Attempt any two parts :

Explain the construction and working of a
Zener diode and draw its labelled I-V

characteristics. 4+1



3.

(b)
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Draw the labelled drain characteristics of
an n-channel JFET for zero gate-source

(Vas = 0) voltage and explain them. 5

Draw the load line and show the quiescent
operating point on the output
characteristics of a BJT in CE
configuration. Explain their function in the

operation of a transistor amplifier. 2+3

Attempt any two parts :

(a)

(b)

(©

Explain how a 2-input OR gate is realised
using p-n junction diodes. Write the truth
table of OR gate and draw its circuit
symbol. 3+1+1
Obtain the MSP expression for the
following Boolean equation and draw its
corresponding simplified logic circuit : 5
Y=BC+B+0C)A
Draw the truth table and symbol of a full
adder for adding two 3-bits binary
numbers. Obtain the MSP for its sum and

carry from the truth table using SOP
method. 5

P.T.O.
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4. Attempt any two parts :

(a) For a CE amplifier biased using universal

biasing of an n-p-n transistor, with
Vce = 16 V, R1 = 30 kQ, Rz = 10 kQ,
collector current = 10 mA, Vce =7V, VBg =
0.6 V and B = 50, calculate the values of
collector resistor Rc and emitter resistor

REe. Also find the output voltage, at the

collector of the transistor. 5

(b) Draw the circuit of Colpitts oscillator and
explain its working. Write the expression

for its frequency of oscillation. 4+1

(¢ What 1s the function of a filter used in
regulated power supply ? Explain the
action of capacitance filter  with

appropriate waveforms. 1+4

5. Attempt any two parts :

(a) Draw the circuit of basic differentiator
using an op-amp. Obtain the expression for

its output voltage. 2+3
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(b) Explain with appropriate waveforms, how

(©

a trace 1s obtained on the CRT screen. 5

Draw the pin out diagram of IC 555.
Explain the working of a monostable multi-
vibrator using IC 555 with the help of a

circuit diagram. 1+4

P.T.O.
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(1) STU W 3453 I IR A

fg-smurt e o wuraia e
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P.T.O.
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2. g T 91 HIfST :

3.

(F)IR SEE HI @A AN wEfary @l

AR 3R IS oEfed 1.V sfgenafren
difau| 4+1

(@) ¥ -9 dieedl (Vs = 0) & fau

()

na9d  JFET @ o&fed e
sfyatenfoier @ifgu 3k STt =rE
TS| 5

CE fo=m o BJT & fwim stfyeneifori
W g o e &R < yeer fag
@MzE| e gads & yaem d 39

JehTd HHSSU| 243
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(%) guasy 6 p-n GfY SIS &1 STEM

#h & few o1 OR T &l %4 ww
fean S B OR Te &1 GoHH gHuf
fafey 3R SHe Uiy wdie  wifeu)

3+1+1
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(@) fefafEd eflm et w1 MSP sl

T SIS AR SUHh G Fleiihd aoh

aftuy gifag : 5
Y=BC+(B+C) A

(M dF foi @l O fg-snead demstt

Sired o fou qul iseh sl SomE grof

fafge &R St wdte @ifeu orTe
F1 ANMHRA (SOP) fafyr &1 I9am & 39
FIHE GO 9 TEh AnThe SR 'ifEe

1 MSP 9T« shifsiu| 5

4. I3 J 9N HIfST .
(F) n-p-n AT H AEHE G@EG HT ST

Flh dFEd CE  Yade & fau
Vee = 16 V, Ri = 30 kQ, Re = 10 kQ, TU=Y
I ZIOmA,VCE=7V,VBE=0.6V3ﬂ_{

P.T.O.
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B =50 1 HUEl Wfal¥eh Rc 3N Scasish

yfqeeh Rg & HH URehfedd ifsal @rer

g, 2oy & 9t W 39! frie areea

(@) wlafueq dAfes &1 uRkoy difgr iR
3Uh! HEfafy TH=msUl SH% A i
A 1 A faf@u) 4+1

(1) fafa oeR gwE d ygea feEsE @

N Yhd B © 2 WfEd @ w9 wiEd

giRal F=iee &1 J=eq 9usEst| 1+4

5. hig T 9N HIfST .

(%) dfharHs Jad® &1 ST & FHae]

gkl 1 URUY Wifgu| 3Uh! W

dieedl hl HSieh YT ahifIy| 2+3
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(@) IWgF T €4 & FEEd d gHSET R

heofie fHT0 Tga (CRT) & T W @

LN o
chd HIW Tehdl Sl %| 5

(7)) IC 555 @1 TA-fo3 smw@ difgul 9Ruy
3@ & GeEal 9 IC 555 1 SYANT i
Teh fefden creaiE B0 B DI G )

HHEARRU| 1+4
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