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PHYSICS
( Major )

Paper : 5.4
( Electronics )

Full Marks : 60
Time : 3 hours

The figures in the margin indicqt
e
for the questiong Jull marks
1. Answer the following questiong 1
bI‘leﬂy
1)(7'_—.7

(a) In what respect an LED jq different ¢
rom

photodiode?

(b) Which of the three transis
CB, CE and CC confi
1 5
regarded as most stable Oniu.ratlons is
stability factor? » 1N terms of

tor amplifier

(c) Name the diode, manyf, .
a way that its capyg; tan N such
inversely with applied Vol C€ varjeg

tureq ip,

(d) State why input and oyt tPut tei
RC coupled CE translsto n-mnals of
connected with couplip, o Plifierg e
ACitorg (C
c)- )
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(2) (3)

(e) Draw the circuit diagram of an astable

(e) What is the full form of CRO? =0
multivibrator.

(i State what you understand by il

: Define critical freque
Sequentla_l CircuitS_ q ncy Of an

ionospheric layer.

(GRS SE el the®nn Lor of power supplies

required gzt least for operation of an 3. Draw the circuit diagram of g P-n junction

OP-AMP. diode full-wave rectifier. Derive the
expression for its efficiency and ripple factor.
2. Give ve 1+2+2=5
Y short answers to any four of the or
following : ox4=8 -
Derive the expressions for current gt
(a) .Inahalf-Wave rectifier, the input voltage voltage gain and inj?ut impedance of a CE;
1S 20sin 31 4¢ and the load resistance is amplifier using hybrid equivalent circuit,
50(? ohmsg, Considering negligible diode 2424125
resxstance, find peak and r.m.s. value of ‘ ‘
Current, 4. Draw the circuit diagram of 4 T
, phase shift oscillator. Draw the il
(b)  With Teference to 8085 miroprocessor, circuit of the oscillator and fing st
S ANy two functions of its ALU. for the frequency of oscillation 1 +1n +3=5
(¢ What i the yalye of lower cutoff Or
frequency of an Op-AMP? Find the value A feedback amplifier having nor ol vl
of bandWidth if upper cutoff frequency gain 1000, input resistance 10 kQ g§
of the OP-AMp is 10 MHz. output resistance 2 kQ g SUbjectedan
(dITe CR . negative voltage series feedbacy It feedba;c;
What E_tral‘lsistor amplifier, hg, = 200. ratio is 0-001, ’%hen find the modifieq values
Curreri:wu Be the maximum value. of O fal input resetartEl 1(b) OUtput resistance
theoreg; gain it could achieve and (c) closed-loop Voltage g it 11
lcallyp feedback.
2+2+1=5
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T4 )

S. Convert the following circuit into Thevenin’s

zq“}"alﬁnt and  calculate Thevenin’s
quivalent Voltage and unknown impedance

;f if current flowing through the load is
g 1+2+2=5
Slcalier i
} l=2mA
S0V
7, = 6kQ
T Questions from the following :
5x2=10
[a) Dl‘a_
W :
Coupleq € circuit diagram of an RC

amplifier. Derive the
mid-frq ° for voltage gain in the
€qQuivg)e Oy  range from the
elel'ﬂentnt Circuit. Give reasons for

) S p :
Circy; Neglected in the equwal(ﬂ;t+ 15
% 1 + '

(b) What i - :
the need of stabilization 0O
Wﬂte' eOr operation of transxstor?
Curr"3nt' ®Xpression for total collector

and B Deﬁne

STl t
Stabj); Sms of I, I
W facg,, ERE0 0+2+17

20A/27g
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(c)

(@)

(5)

What are the major constituents of
ionosphere? Name the different layers of
ionosphere. What are the factorg which
determine the path of a radip waye in

the ionosphere? g

What are the characteristics of
OP-AMP? Derive an expres
output voltage of a differential
in terms of difference mod
gain (A;) and common mo
gain (A,).

an ideal
sion for
amplifier
€ voltage
de voltage

2+3=5

7. Answer any two questions from
the follow;
Wing :

(a)

(b)

20A/278

: . Sx2=10
(i) Define ‘nible’ ang byte’
(ii) Add the binary nump,
: DRSS 1107
a1:1d 1001 Ol,.and alse fing 1-11
difference using o their

method. Complement
(iij) Convert the decimg]

75875 and 2595 ; MUmberg

equivalent. ©  binary

State De Morgan’s theOrem

you realize NAND anqg NOR - How .
diode, resistance ang U‘ans-gates Usin

truth tables. IStorp Write

5

( Tu.m OUer }
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(6 )

(¢) The AM
Wave given by the equation

Uam =50(1+0.
(1+0-8c0s6280¢ +0-6 cos12560¢)
cos(628 x107)t

Calculate-._.

) e st
ol . ag‘lg]g frequency components
_ & LSB ;
{“ amplity o, and their
W) the /
T4 POWer of each sidebands if load
Stance is 100 Q;

(i) the
Composite modulation index.
2+2+1=5

@ State
the opgrlztifundamental differences Iin
class—¢ on of class-A, class-B and
8faphicay Power  amplifiers. ~ Show
for Whie Y the portion of the input cycle
Tough ththe collector current flows
€ active device. Write which

aboye amplifiers exhibits

Maxj
my
e M theoretical efficiency. 2+2+1=5
: SWer oy,
Y tw
O Questjons from the following :
@ An gy, 5x2=10
“Quatigy, Wave is represented by the
UFM =] :
4 3
Cal Isin(6.98 x 105t +2sin125601)
Cl-ﬂate_\
(f} the

Carrj H
20A/27g frequendel‘slfer and modulating
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(7))

(i) the modulation index and
maximum frequenc iati
y deviation

(iii) the power dissipated in a 1kQ
resistance. 2+2+1=5
+ —_

(b) Find the value of output v
oltage of t
OP-AMP (V,) from the following fircuit }'le S

Rr=6kQ

10kQ

(c) Show the working of S-R i g s
suitabl_e diagram. Give the truthpt with a
the ﬂ1p—t.lop constructeq Withable of
gates. Write the characteristic equalig)R

n

of SRFF.
2+2+1=5

(d) Write a short note on an
following : _ Y Ongof the
(i) Maximum POWEr trangfer (1, ;
gy eore
(ii) SSB transmission o

(i) Wien bridge oscillatgy

* * K
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