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BACHELOR OF SCIENCE
(GENERAL)
(BSCG)
Term-End Examination

December, 2024

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.
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1. Attempt any five parts : 5x2=10

(a) Draw the labelled energy band diagram of

an intrinsic semiconductor for T>0 K. 2

(b) Draw the circuit symbols of a Zener diode

and a photodiode. 1+1

(¢) Convert the binary number 11000111 into

a decimal number. 2

(d) Draw the circuit symbol of a 2-input NOR
gate and write its truth table. 1+1
(e) Distinguish between the biasing of Class A
and Class B amplifiers. 2
() A transistor phase shift oscillator uses
three identical RC sections in the feedback
network. The values of the components are

R =50kQ and C=0.02 uF. Calculate the

frequency of oscillation. 2
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(g) Calculate the gain of the amplifier shown

below : 2
90 kQ
MWW\
15 k€2
_g’WWW .
= o—t + 0

1

(h) What is an astable multivibrator ? 2

2. Attempt any two parts : 2x5=10

(a) Draw a labelled schematic diagram
showing the construction of an LED.
Explain its working. 243

(b) Draw the labelled drain characteristics of

an n-channel JFET for gate-source voltage

Vgg <0 and explain them. 3+2

(¢) Draw the labelled output characteristics of
a BJT in CE configuration indicating the
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active, saturation and cut-off regions. How
1s the biasing of the base-emitter and
collector-emitter junctions done in these

three regions ? 3+2

3. Attempt any two parts : 2x5=10

(a)

(b)

(©

Explain how a 2-input AND gate 1is

realized using p-n junction diodes. Write

the truth table of 2-input AND gate. 4+1

Obtain the MSP expression for the
following Boolean equation and draw its

corresponding simplified logic circuit : 3+2
Y=CA+BCB+A)

Draw the schematic diagram of a 4-bit
binary adder used for adding 1011 and
1011. What i1s the sum in binary and

decimal systems ? 4+1
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4. Attempt any two parts : 2x5=10
(a) An n-p-n transistor i1s biased wusing

universal biasing for a CE amplifier. If

Voo =156V,R; =20kQ,R, =10kQ, collector

current = 10 mA, Vce =6 V, Vg = 0.6 V

and B=60, calculate the values of the

collector resistance Rc¢ and emitter
resistance Rg. Also determine the output

voltage at the collector of the transistor. 5

(b) Explain the working of the Hartley
oscillator with the help of its circuit
diagram. Write the expression for its

frequency of oscillation. 4+1

(c) State the function of a filter used 1in
regulated power supply. Explain the action
of inductance filter with a full wave

rectifier using appropriate waveforms. 1+4
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5. Attempt any two parts : 2x5=10

(a) Explain the working of a non-inverting op-
amp comparator as a voltage level detector
giving its circuit diagram. For an applied
reference voltage of +2 V, draw the output
waveform if a sine wave of 5 V amplitude is

given at the input. 3+2

(b) Write the basic functions of any five
controllers on the front panel of a CRO.

1x5=5

(c) Design an astable multivibrator with

1 kHz frequency and 70% duty cycle. 5
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(9) SR TEE MR ®REES & IRuY Yds
Hifau) 1+1

(W) fg-ema@ W& 11000111 hi <

e ¥ gfiEfdd shifem) 2
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fafea 1+1
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(@) = fu T fox ¥ yad®w &t afsr &t
UM HINT 2

90 kQ
MWW

15 kQ

_g’WWW. — .

o— 0

Vin _l_

() Torferd Sgeh asl o il § 2

2. f&=l < 9 =1 g wifST 2x5=10

(31) T YHRI Scsish ™€ (LED) &1 &l

fREd TQ e i@ Eifaul o]

STt S GHEAEY| 2+3

(9) T2 &R Wid & o= HT dicedl Vo <0

falt tw n-<99d JFET & oefad femm
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(9) S S@ss (CE) o= & BJT &

Saferd R aifiemafoe o difae ok 37
W Wiy, Gt IR fdeh anl i feEEy
T A W eTUR-Sh W SR
GOE-Scqsioh Gy hd SEfdd W © 2

3+2

3. fw=l 2t 9 &l g *ifew . 2x5=10

(31) "z & pn WY SEE w1 IWEM

(<)

Fh 5 fEel aen AND e %9 9w
foran st 21 Q) fasi st AND W2 WY
TgEE gront fafad 4+1

o o

FeferiEd it FHiRLor i1 MSP  <&sieh

W ST 3R S WA Sleliehd o
IRy Eifey : 3+2

Y =CA+BC(B+A)
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(9) =R faai o fgemum =i &1, fogeRn

ST 1011 3R 1011 1 Sed & fow

fen T ®, wewer oM@ w@ifEy

fg-amurd IR vmeE Tgfaa o 9 an

HFN A ® ? 4+1

4. f&=l < 9 =1 g HIfST 2x5=10

(1) TH IWAMS IS (CE) Jads & fau

(<)

T&H  np-n FOE FHT IFEA TER
aEE gW TR T ®1 A Vee = 15V,

R, =20kQ, R,=10kQ, TIEl N =
10 mA, Veg = 6 V, Ve = 0.6 V 3R B =60
B, d SUEl 9faiy Re 3R ScEsier giau
Rp UR&fad wifsel g g, el &
TuEl R 1w aeear wfwfaa wmifsa 5

TR fed & uRuy M@ i Wsg W®
IR HEAfGY H GHARUI TR o

i A 1 A forfed| 4+1
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