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WEST BENGAL STATE UNIVERSITY
B.Sc. Programme 5th Semester Examination, 2020, held in 2021

PHSGDSE01T-PHysics (DSE1)

DIGITAL, ANALOG CIRCUITS AND INSTRUMENTATION

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

I. Answer any ten questions from the following: 2x10 =20
feaferfae @-coiel 7ife elves Teg wies

(a) Simplify the Boolean expression: AB+ A + AB
Fferae AifizwCoR A F@I AB+ A + AB

(b) Convert the decimal number (225.225),, to binary.
CORTSIIET AR AT (225.225),,-(F AR FRA Foiiee Tl

(c) Write the Boolean expression for a 3-input NOR gate. Draw the logic symbol for a
3-input NOR gate.

3-39%6 NOR (9163 e Iy @3 @1l 3-2399% NOR (9067 &ifers e
|

(d) Using NAND and NOT gates, draw a logic diagram that will perform as a 2-input
OR gate (use De Morgan theorem).

NAND @ NOT (57 AR (6 e1iers TRials Sifcp! Al 2-272F OR (51063 P&t T
(G- Tty =1 ) |

(e) What are the fundamental differences between class A and class C amplifiers?

A-@f @ C-@fie [Reda T G ANdmeFm R e

(f) What do you mean by static resistance and dynamic resistance of a p-n junction
diode?

p-n IR TITATG-93 %7 @iy @R o9 @ie Fo700 F QI 9

(g) Design an OPAMP based inverting amplifier having a gain of —10 and input
resistance of 1k Q.

1k Q 3% @iy @k —10 g [Kf¥f2 @b OPAMP -fofes Tmeiftt ads tofd s
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(h) Determine which of the diodes in the Figure 1 are forward biased and which ones
are reverse biased.

Figure 1-9% SIRATCRETR T4y (@0 7gL IH-9 @R (@I [oidhs aRH-9 e o
feyeffael e

+ 10V

1zv
-6V Q0 -l0V
TR (b}

(a)

+5V gV
(c) (d)

Figure 1

(1) State the Barkhausen criterion for oscillators.
P &) JFRIZET-G3 ¥ Ko Al |
(j) What is the utility of calculating CMRR of an OPAMP?
OPAMP -@3 CMRR 91l F219 &GSl F 9
(k) What is early effect?
Early -f&1 %10 1 @RI 9
(1) Explain the idea of ‘Virtual ground’ in connection with an OPAMP.
OPAMP J¥9¥ “Virtual ground’-«3 &Fel i<y S|
(m) Draw the volt-ampere characteristics of a photo diode.

(FICO! TIG-G3 (SB-Siaa @12ba o5« S

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

GFYIFITF (rectifier) TOANCS FHAOI-AF IR I 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 2-05 2wf*s (e q9ad &y e aifeifs @eal Figure 2-(9 emf*fe #fes
TS Tl ‘G BRI (@A

ZD' —
)

=

ot L

Figure 2
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(b) Find the binary sums of (1101), and (111),. Draw the logic diagram of a full adder 2+3

using AND, XOR, and OR gates.

(1101), @R (111),-4F 2N @arret e S AND, XOR @< OR (96 I7217 I

93 T SCR’-4F F (G B oF IR |

3. For the circuit given in Figure 3, the voltage at the emitter was measured and found 2+2+2+2

to be —0.7 V. If =50 for the transistor, find /g, I, Ic, Vc and V.

+2

Figure 3-9 &we I8qi7 e, f¥oiEd Sicow wfimie a1 2z @R @b —0.7 v

BWfer59-93 S 3 50 WS I, Ip, Ic, Ve GR Vg 6 S

+10V

10 k2

—10V
Figure 3

4. (a) Write down the characteristics of an ideal OPAMP.
wvsf OPAMP -3 (BT St Il

(b) For the circuit given in Figure 4, find the values of i;, vi, i1, i2, vo and ij.

Figure 4-9 &8 ARG G iy, vy, iy, i, vo IR i, ~a7 Mefet fef s

<2 9k

Figure 4
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5. (a) In the circuit of Figure 5, the supply voltage ¥, =12V. The 9.6 V, 0.40 W Zener 4

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

Figure 5-9 TA-(Io@ V, =121 1 9.6 V, 0.40 W (&7 CIRNG-T Jeosl 5 mA
2RI Trel) P AT | @S TR @Y R —9F Wl @ GS-G@Y R, -7 “fResem
A el et

J;S R.";

+ 8

1/ g ”‘l
i _71- 'x—yz 5 vy,

Figure 5
(b) In Figure 6, applied voltage signal v, =v sinw¢ and the diode is ideal. Calculate 3+3

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

Figure 6-9 &J& (SIC0G PO v, = v sinor G TIRCH S| SE65[F (SIToe
RoRIET v, @3 91G AW 90 IR | -0 GFYIFIRT (rectifier)- 97 (SITHG @SET
foefa

R Ip D

‘ P
+ Y g

v "

Vg Ry g vy,

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.

5279



