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BACHELOR OF SCIENCE
(GENERAL) (BSCG)
Term-End Examination
June, 2025

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 : 5x2=10

(a) Draw the labelled I-V characteristics of

a Zener diode. 2
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(b) Draw the circuit symbols of an LED and

a photodiode. 1+1

(¢) Convert the octal number (516)s into its

equivalent binary number. 2

(d) Draw the circuit symbol and write the

truth table for a 2-input NAND gate.
1+1
(e) Classify  amplifiers according to

frequency. 2

() In a Wien bridge oscillator, 10 kQ

resistors and 5.0 nF capacitors are
used. What 1is its frequency of

oscillations ? 2

(g) Define CMRR and slew rate for an Op-

Amp. 1+1
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(h) What will be the effect on the frequency

of an astable multivibrator, if the

supply voltage to IC 555 is increased by

5V ? Explain why. 1+1
2. Attempt any two parts : 2x5=10
(a) Draw a labelled schematic diagram
showing the construction of a solar cell.
Explain its working. 2+3
(b) Draw a p-n-p transistor biased for
amplifier operation and label the
currents that flow in it. Explain its
working. 2+3
(¢) The h-parameters for a transistor in CB
configuration are :
hy, =20Q, h, =2x107, h, =—0.99,
h, =0.3ps.
Calculate Ai; and A,. Take the load
resistance to be 1 kQ. 2+3
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3. Attempt any two parts : 2x5=10

(a)

(b)

(©

Explain with the help of a circuit
diagram how a NOT gate is realised
using BJT. What is the combination of
NOT and OR gate called ? Write the
truth table of the resulting gate for
2 inputs. 3+1+1
Obtain the MSP expression for the
following Boolean equation and draw its
simplified logic circuit : 3+2

Y=AC+(A+C)B

Draw the circuit of a 2’s complement

binary adder and explain its working. 5

4. Attempt any two parts : 2x5=10

(a)

Draw the circuit of a class A power
amplifier. The quiescent operating

collector current of a class A power
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amplifier is 20 mA. If Vcee is 10 V,
calculate the input d.c. power to the
circuit. Calculate output a.c. power if

the efficiency of the amplifier is 10%.

3+1+1

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

frequency of oscillation. 4+1

(¢) Draw the circuit diagram of a half-wave
rectifier wusing a transformer, a
diode and a load resistor and explain
its  working. Draw the output
waveform if the input waveform 1is

sinusoidal. 4+1
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5. Attempt any two parts : 2x5=10

(a)

(b)

(©

Draw the circuit diagram of an
inverting amplifier using an Op-Amp.

Obtain the expression for its gain. 2+3

Explain the functions of five subsystems

of a general purpose CRO. 5

Design and draw the astable
multivibrator circuit to produce 40%

duty cycle at 10 kHz frequency. 5
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BPHET-143
for wraeh (W) (Si Ta.-H. Si)
AT uLTer
S, 2025
.U U321, 143 : 3t TF &Y uRuY 3T
SAFTUTITTE

g ;2 gu2 SIfeHaH 37%F : 50

T : G g7 AT &, e SaRe faeeq 7T 7T &1

3T HeHIR T YA FX G & | Fdlwl & 3777

= 3¢ &1
1. RIS Ura AN HITT 5%2=10
(%) SR e @1 w@fed [V eIfvenefes o
Hifau | 2
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(@) TH YHN S SES (LED) AR
THISTAS & R4y Ydteh Sifad | 141

(TT) STER & (516), I TAGed fgeneard

T ¥ qfiEfdd it 2

(9) S-f1ash st NAND gate @1 URU9 Wik
e 3iR SUt TemE areht fafaw) 1+1

(T) 3T & YR T GALh! I ShLT HiTed |

2

(7) a1 Ig Afer ¥, 10kQ & Ffagshi iR
5.0nF & Guifei =1 Swam fean S 2
ITH!T Sl i G FANE 2 2

(¥) T wfhards yagss (3u-tH) & fag
Efs faer foetor s (CMRR) @R
gd U T T R S| 1+1
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(3) T Earferd dagehfasl i g T =1 G916
B, AfE 39 IC 555 | JS! USH deed! &l
5V & =g fen S 2 sy, =i 1+1

1S & 9N HIIT : 2x5=10
(F) IR I &I AT <A T TH odred
FEae R@ ©ifau iR g wrEifaty
HHAET | 2+3
(@) gae |ishan & forq arafed p-n-p T
fost 913U iR 399 arfed et i <9Isy |
IGh! Tl THLET | 2+3

(1) IYAFTSS ER (CB) fa=mg § us 2o &
h-9T9d €
h, =20Q, h, =2x10"*, h, =-0.99,
h,=0.3ps |
A 3R A, "Rwfaa =ifwl e gfay
1k Q =fifST) 2+3
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. IS @ YN SIS ; 9x5=10

() IRTY 3@ i GeIdl ¥ guesy & BJT &1
ST F NOT e & gra fohan S 2
NOT 72 @R OR 712 & HdSH i 1 Hhed
T 2 30 e U T w2 fewi & fau
FIHM FROi ferfera | 3+1+1

(@) Frfafed sefta g 1 MSP =St o<
HIFT 3R TR TEARd T TRUY ST
3+2
Y=AC+(A+C)B
(1) T % e Tgeert dreren 1 9y Sitan 3R
IHeh! HEfa THLAET | 5

. IS & 9N HIfT ¢ 2x5=10

(%) =t A Wi Yadfer o1 aRgy Eifew | e o
A v gadfe i I TEOH TUEN AN
20 mA ®1 3¢ Voo 191 10 V &1, @ 99
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4 o9 de v ufsfaad wifsw) afe

Jageh i &Il 10% =, @ 9 a.c. ¥

TS o

qiehieTd Shifald | 3+1+1

(@) when foreamos Sifers & 9uy 3T it Heg 9

IGhT HRTGTY THSAET | 3T I i ST
1 el fafea | 4+1
(1) 9RonfEs  (transformer), RS 3R @i
Fiages &1 ST Heh 9T TT AG-q4T
feperrl o1 ufitge oM@ wifaw 3R SHH!
FrEifafy wEEEYl g SERl fHew
T @k B, @ G FH ey
eiticidl 4+1

5. hig @& YN HIfST ; 2x5=10
() Gimaras gads (MI-T) 1 TN Hieh
ST T Yfgerdt  yade s qRuy
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AT TIfGW| THh! A 1 Foleh <
hITSTT | 2+3

(@) 9™ CRO & ufa 3SUdsi & Ul

HHLARU | 5

(1) 40% IYAMTET U & 9 10 kHz gt

S A aTen WElfad Sgehiad  fesied

HifT 3R 39T gy foe Eifeu | 5

X X X X X
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