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

1. Attempt any five parts : 5x2=10
(a) State the process causing the transport of
charge carriers in a semiconductor.

(b) Draw the energy band diagram showing
emission of light in an LED (Light
Emitting Diode).

P.T.O.
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(¢) Give the pin out diagram of IC-741C.
(d) Solve (15)10 — (6)10 using 2’s complement
method.

(e) What is meant by transistor biasing ?
Which biasing is most commonly used and
why ?

() Why 1s negative feedback in amplifier
circuits preferred over positive feedback ?

(g) What is the difference between Avalanche
breakdown and Zener breakdown in a p-n
junction diode ?

(h) An RC network of a Wien Bridge Oscillator
consists of resistances and capacitances of

values R, =Ry =220 kQ and
C,; = C, =250 pF. Calculate the frequency
of Oscillations of the Wien Bridge
Oscillator.

2. Attempt any two parts : 2x5=10

(a) Explain rectifier action of a p-n junction
diode on the basis of its IV characteristic

curve. 5
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(b) What is photovoltaic effect ? With the help
of an appropriate diagram explain the

working principle of a solar cell. 1+4

(¢) For the universal bias circuit shown in the

figure calculate the wvalue of collector

current and VcE. 5
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Given that R; =40kQ, R, =10kQ,
Rczle, RE = ZkQ, VCC=3OV’

Vpg = 0.7V, B = 100.

3. Attempt any two parts : 2x5=10

(a) Simplify the given Boolean expression: 5

F=X+YZ) (P+QR)

P.T.O.
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For F=ABC+ABC + ABC, write the
truth table. Simplify it taking Karnaugh
map and realise the function using logic

gates. 1+2+2

Draw a circuit for a 4 bit 2’s complement
binary adder-subtractor for the subtraction
of binary equivalent of 9 from binary

equivalent of 15. 5

Attempt any two parts : 2x5=10

(a)

(b)

(©

What is output offset voltage ? Draw a
circuit of inverting amplifier using

Op-Amp. and determine the expression for

its closed loop gain (Aci). 1+2+2

Describe the horizontal deflection system
in a CRO. Why is a saw tooth wave used as
a time base voltage in CRO ? 3+2

Calculate the ON time, OFF time, total
time period, duty cycle and frequency of
the output generated by an astable multi-

vibrator using IC 555 with resistors

R, =5kQ, R, =5kQ and capacitance

C, =10 pF. 5
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5. Attempt any two parts : 2x5=10

(a) What is Barkhausen criteria ? Draw and
explain the working of RC phase shift

oscillator using transistor. 1+2+2

(b) Draw a circuit of a centre tap full wave
rectifier. Obtain an expression for its ripple

factor. 243

(¢) Find the value of h parameter hg21 for the

given 2-port network. 5
I R R I
to—=> <— +
Vi R Vo
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feem @ f# R, =40kQ, R,=10kQ,
Re=1kQ, Rp=2kQ, Vg =30V,
Vg = 0.7V, B =100

3. f&=l ar 9r &l gd ®ifSQ . 2x5=10
(31) frefafed o =S 1 Sl
TS : 5

F=X+YZ)- (P +QR)

() F=ABC+ABC + ABC ! HIHM HRO
faf@u| AR AFfEA 1 GeIdl 9 U
AR HITT X HeAT i deh el 9
YT ity 1+2+2




4.

(%)

[9] BPHET-143

YA G 9 & Wd fg-sMuil §@& &l
WA & 15 &% 9 fg-smud 9@
¥ A & fau w4 foef o & w1 [T
fg-smumt A Fgwess w1 Uiy o
Gifem) 5

fr=l a9 &1 ' HiNY 2x5=10
(1) frfm sffpde dicear & =l © 2

()

(H)

AT-TH hT SUANT Hlh HldAHl o
F1 ufimy foa @ifau @& ggad 9w
Al (Aci) BT SR Fd— hITU| 1+2+2

CRO ¥ &fqw fagqor o 1 oem
FIYI CRO & THT 3R dieedl & &Y
d SIREd T & ST i fRAr S
g2 3+2

gieliusds R, =5kQ, R,=5kQ, 3R
il €, = 10 uF § a1 IC 555 T=ferd
Tgehaa &1 FHH a1 &1 3H w1, AF
HTcl, Toh =% DI ol Ay (STEdha),

~

STl ofqud @R emgfa  ufiehferd

IS 5

P.T.O.




[10] BPHET-143

5. fogl & 9mn ® 'S HIC 2x5=10
(31) arehErSSH Ufdse @1 e € 2 iRt @

(<)

(%)

SN Hh o9 RC el faeamm <ifes
w1 oM@ Wifaw iR THRT  HEOTCd
HUART 1+2+2
HS-SAUMSREA U @ e @
uftgy oo @ifaw) sae Sffer ques @
Sleh YT Shifsu| 2+3
fu U 2-f 9t Aeasw & fau p-g=a
ho1 T HH 9T hifS(T| 5

(]
[\

Iy R R
+ o2 MWW ——

|

\'%%)

<
S
AAAAAAA
YVVVYVVY
=

BPHET-143



