Time : 2 Hours]

Al : (1)
2)
€)
(4)
()

Seat No. :

AE-113

August-2021
B.Sc., Sem.-VI
310 : Physics

[Max. Marks : 50

(AL~ TAL £35 UALAL IR U VAL 8.
(GleuaL-T HiRll sl el WAL Gk el
(GLEWIL-TIAL WA . 9 s:0yd ©.

A3l WA 242 HRId €.

oyl GUoyBL WAL Bl 6.

[dewr—1

1. (A) Uy [@ads (feedback amplifier) Al 0€ls SR BRI Uy Bl Rigid avoudl

4 5LS61s AR dleeoy e Yot ARl 7
(B) (i) =R UAY (negative feedback) Al SIRAEIRAL A AREIUE 1AL €VAL. 7
(i) 215 AR EsRRAL A2y A 50 24 ol=sels 100 kHz 6. %l 1% =#0l

~

WY (—ve feedback) 2AMAML 2Ud dl 5lsols GlEHL dlceoy A 4
Olesefl g2l AL, £LS01s WSl A Ul S Glesell g2 RUS IR HEH 2Lk

2. (A) % 2ls gl (oscillator)l <lloy URUA €11, def SR AHMAL 24 £l Ui Yol
ARl 7

B) )

(i)
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slebdlz €las (Colpitts oscillator) <Al it dlayuRu k1, el g Hied,
@il 7

AM (30 RA{l9R (AM radio receiver) i 1 MHz 2l 2 MHz 24[xl Gcut
53l HI2 slepdl2 AURIEARR A £las R[S AR 2 6.

(2)  SUUleRAAL AYrAdH HEA 43 PF Qi RA0LAL Srsszeie Hed 52e] $1d ?
(b) HUlle~u HeTH Hed b2 e ?
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3. (A) JFET Al s 0 (common source) MAGRagiR uRua ER1 244 d-l sil ugld

UHAAL drll UM R ERL A A2y A, At diRdl.
(B) (i) FETL WA AR 531 2t el d2RlAL A 0tdl Hodl,
(i) JFET Hi2 WL Hedt Al Horol WAL 6
Ves OV 0V 03V

Vps SV 10V 10V

I 8 mA 8.2 mA 7.6 mA

D
JFET -l ac % 2A<R1IM (drain resistance), 2le4sws52-4 - AFalF321 5523

L.

4. (A) Ul OP-Amp-l altza@sdil orRudl dHey OP-Ampl GuAblL el siful o

oAl

(B) [gr-allu 2Fasiur sl Aadl, drll M4 4 V) = AV, (1 + é%j ARel.
d

5. (A) EX-OR 3z a4 yul sl Gualbdl 531 316R A0izs2Rr (adder-sub-tractor) R4

EIRL. AL URUA URALOW 24 GLECUEL 512 Bl XL 5% € o Aol
(B) (i) dMehaar sedal? 124 dHeil-aatz-Al Auoydl 241l
() se{lMet &l BCD 2514 A+l
6.  (A) €18 SR (Half adder) 24 el 2ASR (full adder) WRUA EIRL 2 AHML.

(B) (i) 2's stz (2's complement)-l UL 531 (+ 72) w2l (-21) -l clisousl

531
(i) 2's complement-—ﬁ GulaL 531 (+37) | (- 115) -iS—O{'IZHi ARV SRL.
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7. (A) CR Tube HI2 W-2iR2Rs Slsasud AUdlEdliAl uvaul 24l WH2R2Rs Slsasu
Al Hie duBicla ulsreL HOl. 7
(B) (i) CRO-UGualdL s3] 2Asild 2t ell Rld Wl s d A+Henl. 7

(i) [Agasla 2uddd uriddl 32 Brol 4ol 2dd @2l dows 2 ecm 244

el 423 iR 4 mm 8. AlddA 2L g2l URERVL USEL 25 cmL AR

¢l 8. ol 2AldH UAILs LS UR AN dle2ar-, HE& (a) 1000 V, (b) 2000 V

S dl, 2AleddA YAl mm/v L 2L

8. (A) CR Tuberll 2l Al 2UL 24 2269 Agilds 25l ER1 d-l URS 611
(HE (21 531 2541 CR Tube 5121 @il AL qHAAL. 7
(B) 2l~otl22R Al (series) dlceoy 2@zl [drad Aoyl AL 7

[Qewr - 11

9. 25l BR ML : (51U 2U8) 8

(1

(2)
3)
4
()
(6)
(7)
(8)
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52 21ig ¥ WAYR (positive feedback) AMAML A S1A AR (Aelsel (3 52
2l 219t 24 B 52 215 YRR UL 2R AL S 2

B3{|2R lAlRAR (emitter follower) URMAHL 326l 251 §l301s QIUIE S € 2

g ARG (damped oscillation) 22dl QL?

30 2llgz 2ARIA2RHI AL 251 B2el R-C [ewdt vzl 6 2

AFO, 2410 A @Al 24 del 2419l 2707 @udl.

P-Ael FET-{l ukveL sl €11

31ef2 URAL AU U AeliRel (increase) Ul Fri Ul UR 2L 2R 2L 2

CMRR o A0 AlH Qv
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)
(10)

(11)
(12)
(13)

(14)

(15)

(16)
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AL AL : A1z AR 52 2418 A€oy, Vg, off
e uRuA HE2
A
10 kQ
1kQ
s MWV -
+ I
Y v
(6]
' !
1 1 1

2{B2Y2 diceoy- He b2 ¢al ?
8 oilz (8 bit) cl-AR] AvALAL BuRlL 531 5AL unsigned e £2US 2is glell AsYL 2
1000 0000, 2's s13&{l#2 oyiudl.

~

%L 1010 1011 AU (unsigned) CUA-ARL AvAL S dl del AHGEA B2ULS AL

vl
UEL ULER ANEUAL ALB2Y2 AR, HEA vl
Qls ¥l (load regulation) L V4L AL

CROAL HVA AL AH & Qchl\l.
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Instructions : (1) All questions in Section — I carry equal marks.
(2) Attempt any Three questions in Section — 1.
(3) Question 9 in Section — IT is COMPULSORY.
(4) Symbols have their usual meaning.
(5) Number to right side of question indicate marks.

Section — 1

1.  (A) Give the general theory of feedback by drawing block diagram of feedback

amplifier. Derive an equation for voltage gain with feedback. 7
(B) (1)  Write the advantages and disadvantages of negative feedback. 7
(i) If an amplifier has a bandwidth of 100 kHz and a voltage gain of 50. What

will be the new bandwidth and gain if 1% negative feedback is introduced ?
What is the gain bandwidth product before and after adding negative
feedback ?

2. (A) Draw the circuit diagram of phase shift oscillator. Explain its working and obtain

the equation for frequency. 7

(B) (i) Draw only the circuit diagram of Colpitts oscillator. Write the equation for

the frequency of oscillation. 7

(i1)) A Colpitts oscillator is used as local oscillator in an AM radio receiver to
produce frequency from 1 MHz to 2 MHz.

(@) What must be the inductance of coil if the obtainable minimum

capacitance is 43 PF ?

(b)  What is the maximum value of capacitance ?
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3. (A) Draw the circuit diagram of JFET common source amplifier and explain its

operation. Draw an equivalent circuit and derive an equation for voltage gain.
(B) (i) Define the FET parameters and obtain the relation between them.
(i1)) The following reading were obtained experimentally from a JFET :

Vs ov ov 03V
Vs 5V 10V 10V
I 8 mA 8.2 mA 7.6 mA

Determine ac drain resistance, transconductance and amplification factor of

JFET.

4. (A) List the characteristics of an ideal OP-Amp. Also write applications of an

OP-Amp and discuss any two of them.

(B) Explain the function of differential amplifier. Derive the equation.

Vo =A4V4 (1+1%J
P Vd

5. (A) Draw adder-subtractor circuit using EX-OR gate and full adder and explain how it

perform the function of addition and subtraction.
(B) (1) Whatis demultiplexer ? Explain 1 to 4 demultiplexer.

(i1)) Explain decimal to BCD encoder.

6. (A) Draw half adder and full adder circuit and explain it.
(B) (1) Subtract (-21) from (+ 72) using 2's complement.
(i) Do 8 bit addition of decimal number (+ 37) and (— 115) using 2's

complement.
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7.  (A) Define magnetostatic deflection sensitivity of CR Tube. Obtain mathematical

expression for magnetostatic deflection sensitivity of CR Tube. 7

(B) (1) Explain how unknown frequency can be measure using CRO. 7

(1)) In a CR Tube having deflection system, the deflection plates are 2 cm long
having a uniform spacing of 4 mm between them. The fluorescent screen is
25 cm away from the centre of deflection plates. Calculate deflection
sensitivity mm/v if the potential of a final accelerating anode is (a) 1000 V

(b) 2000 V.

8. (A) Draw neat Schematic diagram of CR Tube and clearly label each parts. Explain

its construction and function in short. 7

(B) Explain in detail transistor series voltage regulator circuit. 7
Section — 11

9.  Answer in short : (Any Eight) 8

(1)

2)
)
(4)
)
(6)
(7)

(8)
)

AE-113

What is the effect on lower cutoff and upper cutoff frequency in amplifier when

positive feedback is applied ?

What is percentage of feedback used in emitter follower circuit ?

What is mean by damped oscillation ?

How many minimum number of R-C section require in R-C phase shift oscillator ?
Write the full form and frequency range of AFO.

Draw the circuit symbol of P-channel FET.

What is effect on saturation drain current when reverse bias voltage on gate is

increased ?
What is the full form of CMRR ?

Define : Gate source cutoff voltage V g, off
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(10) For a given circuit

10 kQ

]
i

i L

What is the value of output voltage ?

(11) What is the largest decimal number that can be represented with an 8 bit unsigned

binary number ?
(12) What is 2's complement of 1000 0000 ?
(13) If 1010 1011 is unsigned binary number, write its equivalent decimal number.
(14) What is the output resistance of ideal power supply ?
(15) Define load regulation.

(16) Write the name of main parts of CRO.
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