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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme Sth Semester Examination. 2020. held 1n 2021
PHSGDSEO01T-PHYSICS (DSE1)

DIGITAL, ANALOG CIRCUITS AND INSTRUMENTATION

Time Allotted: 2 Hours

The figures in the margin indicate full marks

Candidates should ansvwer 10 therr on words and adhere to the word Limit s prach

U1 svmbols are of usual T ange

Question No. 1 iy compulsory and answer any o from the rest

I Answer any ten questions from the tollowing
ferferfere it waf e Tae wa:

GO Sunphty the Boolean expression: A8« A+ 4B

gforans arferatera sedfiamae @rai: 15+ 1+ 45
() Convert the decimal number (225 225).. to binary
CePmIE M (225.225) - AR I Forwie &

N
2,
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KN

Full Marks: 40
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Cudig

(v) Write the Boolean expression for a 3-input NOR gate Draw the logic symbol tor i

3-mput NOR gate.

3-296 NOR (0% &= 3feua qsemm @ 3-Z97% NOR =752 =

G
(Gl

(A Usmg NAND and NO1 gates, draw a logic diagram that w || pertorm as g
OR gate (use De Morgan theorem)

=
e

2-input

NAND € NOT o wziey «3f #foe smers wite o 2-%3%% OR 752 @15 @ara

(Fo-3amm Tviome ez @can)
(¢) What are the fundamental dittferences between class A and class C amplific
-2t gax (- gafeora frerars s e ool & & 9

(0 What do you mean by static resistance and dyvnamuc resistance of 3 pen
diode?

p-n P TIATE- 99 P e 93¢ ofedm e wwvre & e »

s’
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(2) Design an OPAMP based myerting amplitier having a gain of 10 and mnput

resistance of 1h

Pk Q Zn9G ety gq0 () faara oy aal OPAMP -Tele® Zae: fqada 7,

{
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(h) Determine which of the diodes in the Figure | are forward biased and which oneg
are reverse biased.

Figure 1-93 Bitoefia s @@l 792 Amm-a @& @G [e@re amm-q ez o
faefiae Ftm
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6N O—pp— ) RN
Q. sy M

Figure |

(1) State the Barkhausen criterion for oscillators.
IS T AR 16 g et

(J) What is the utility of calculating CMRR of an OPAMP?
OPAMP -a3 CMRR ¥4l FaR eirareraige! 9 9

(k) What is early effect?
Early -f&1 3570s § @R ?

(1) Explain the idea of ‘Virtual ground” in connection with an OPAMP.
OPAMP F5&1T *Virtual ground’ -9 417N J7TAN Hal |

(m) Draw the volt-ampere characteristics of a photo diode.
(FITH! TICAC-99 (SI5-Siria (125 rEw S|

(n) What is the use ot a filter in a rectifier circuit?

GFYIFITS (rectifier) IS FeIF-97 37 ) 9

2. (a) Write the Boolean expression for the logic circuit shown in Figure 2. Construct the
truth table for the logic circuit shown in Figure 2.

Figure 2-(9 &f*s oifere a9 wwy fomme Aiféireoll Tl Figure 2-o emie wim
IS T B G (e

- O

B

— >
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Figure 2
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(b) l:ilild the binary sums of (1101), and (111),. Draw the logic diagram of a full adder 2+3
using AND, XOR, and OR gates.

(1101), @& (111),-97 A2 @ereet [efy St AND, XOR @3 OR (575 219 ¢
G T Wil -93 wfes b s Fat

3. For the circuit given in Figure 3. the voltage at the emitter was measured and found 2+2+2+2
0 be ~0.7 V. If £ =50 for the transistor, find 7., [y, [¢, Vi and V. +2
Figure 3-9 &g I8ad &, afiGed (oo sifawiel @4l 2z @@ afo —0.7 Vi
INED-93 [ AW 50 O g, Iy, Lo, Ve SR Ve Nefa e
410V
5 k2
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= :, i T — oV,
§ 10 k€2
—-10V
Figure 3
4. (a) Write down the characteristics of an ideal OPAMP. 2
< OPAMP -3 GF¥EPTZ Srae I |
(b) For the circuit given in Figure 4, find the values of i, v, i), i», vo and /. 1+1+1+2
Figure 4-9 @we AECHA @) 1, v, i), 2, vy 9K i, 93 Tef ey s S
Ir Q1
<2 9k
<1 kO
U
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|
Figure 4
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5. (a) In the circuit of Figure §, the supply voltage 1, =1217, The 9.6 V, 0.40 W Zener

diode operates at a minimum diode current of 5 mA. Culculutg the series resistance
R and the range over which the load resistance R; can be varied.

Fioure 5-9 BH-(SIHS 1, =12V 1 9.6 V, 0.40 W (&4 Sare- gaes 5 mA
WWWWI @ AR @M R -97 el @R FIC-@H R, 97 ~RRSaa
A fefr 3N

Figure 5

(b) In Figure 6, applied voltage signal v, =v, sin@¢ and the diode is ideal. Calculate

5279

the average value of output voltage signal v,. Find the voltage regulation of the
half-wave rectifier.

Figure 6-9 &S (OICH@ PO v, = v, sinor 9% SIEAEH S| ATH6 SIHs

FReIe v, @3 91C T Sl Il | S0 GFYIAFESE (rectifier)-9F (SO @BTE
Rt s

R,

i, D

Figure 6

N.B. : Students have to complete submission of their Answer Scripts through E-
mail / Whatsapp to their own respective colleges on the same day / date of
examination within 1 hour after end of exam. University / College
authorities will not be held responsible for wrong submission (at in proper

address). Students are strongly advised not to submit multiple copies of the
same answer script.
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