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Time : 3 Hours]

YA :

Seat No. :

LG-110

April-2014
B.Sc., (Sem.-VI)
CC-310 : Physics
[Max. Marks : 70

(1) sl o Wadlel 8L AL 6.

Instructions : All questions carry equal marks.

1.

LG-110

@ el (Wien-bridge) »iRudea-l a9 gl el 2 dll stfuglt axadl.

) Asul du-l waled 2 wrud ©.
Symbols have their usual meaning.

(3) el gl v wedl e euld ©.
Number to right hand side of questions indicates marks.

iBudex-l ugf - wllse dadl, 7

Draw a neat circuit diagram of Wien-bridge oscillator and explain its working.
Obtain an equation for frequency of oscillation.

2§Yd/OR
whryRe Rats (feedback amplifier)tl %331 oells st el uliylel Rigid

orRual A

f= Av ('[2\

oui, Av=dleds A1 ulayle PR

k = $l:6ls 2is (feedback factor)

Avf=uRiyfe wd-l aledy A
Give the general theory of feedback by drawing block diagram of a feedback
amplifier. Derive an equation

Av
AVE=TT  Av

Where  Av = voltage gain without feedback

k = feedback factor

Avf = voltage gain with feedback

1 P.T.O.
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(b)

()

®

AlRAA2R WRua el ¥3Rudl weudl.
State the requirements of an Oscillator Circuit.

AUWOR . .
R ARl el 3 3l 914 e wkwyfe Afasr-l A3l AURL 52

® 2

Explain in your own words how negative feedback can increase the value of
bandwidth of an amplifier. X

As Abanuedl dledy As4 100 A Ay 200 kHz ©. 5% w8
WRYRe (—ve feedback) AWM A dl Slsels oueni aleds A i Alsdllgn
Al $leds wden A ugl Al Al iR Heu Wl 3
If an amplifier has a band width of 200 kHz and a voltage gain of 100. What will
be the new bandwidth and gain if 5% negative feedback is introduced ? What is the
gain bandwidth product before and after adding negative feedback ?

29OR
R-C 32 lg2 elas (R-C phase-shift oscillator) #i R; =R, = Ry = 680 kQ ¥
C,=C,=C;=100PF el1 di elasl 2uqfu-j 3eu il ®

A phase-shift oscillator has the following circuit components R; = R, = R; =
680 kQ and C, =C, = C, =100 PF. Calculate the frequency of oscillation.

(1) i+ -l Op-Amp ulRua elRl. e WG (virtual ground) Rigidl
GuulaL 53 diee ASA4 Yot Haal. 8
Draw the circuit of Non-inverting Op-Amp. Obtain the formula for voltage
gain using virtual ground theory.

(2) Op-Amp-{l 2uedl cnalBisdizil 2uul.

Give the ideal characteristics of Op-Amp.
AYAWOR
JFETL sl AR{ (common source) ABwsiuz uRua €1 x4 ddl sidughy
A drtl W YRUY ElRl 2 aledy S Yot Al

Draw a circuit diagram of JFET common source amplifier and explain its
operation. Draw equivalent circuit and derive the expression for voltage gain.

Jalyss 2-flker  (Conventional transistor) $di FET+{l Y SIULLSIR SdIl
(advantages) %eul.

@

4

What are the advantages of FET over a conventional transistor BIT)?

AYWOR

, qv{,%lel AG8 (virtual ground) [gid-l Guylay £3) Op-Amp-l 35 Al s

- 'LG-110

(summing amplifier) a1} Guulol Ax%mal.

Explain the working of Op-Amp as summing amplifier using virtual ground theory.

2
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(©)

3. ()
(b)
4. (a)
(b)
©)
LG-7110

sy S-adlol 2ABwWsaR (Op-Amp) 4 Ry = 10 kQ 2wl Re = 100 kQ & «l
| dleadtl SY2 dledes e Baye dledys Wl 2
An inverting amplifier (Op-Amp) has R, = 10 kQ and R = 100 kQ. Find the output
voltage for an input voltage of 1 volt.

2YWOR
wlie JFET 2 $lkad 21us~3s2-  (transconductance) 5000 pHA/V A
AMREBIAA 3522 60 6 Al WS 36 (drain) 2iaRly ldl.

For a JFET forward transconductance is 5000 p A/V and amplification factor is 60.
Calculate the drain resistance.

1) Qedldar 2ed 3 2 14116 Qeddar-l augdl 2uul. 10

What is demultiplexer ? Explain 1 to 16 demultiplexer.
(2) Mt (decimal) to olR0LA A5l WM.

Explain decimal to BCD encoder.

v Ua/OR
EX-OR a8z d yel g2 (full adder) -l Gualdl s31 AsR-uxgseR (Adder
Subtrater) U €121 ¥4 AnAdl.
Draw Adder-subtracter circuit using EX-OR gate and full adder and explain it.
2’s complement ~il GUHlaL 531 +125 24 —68< 8 ¢ll2(bit) Hi A 53 4
Do 8 bit addition of decimal number +125 and —68 using 2’s complement.
AUYAWOR

2’s complement 1l Gulal 531 +83 Hiell +16 L cueousl 5.
Subtract +16 from +83 using 2’s complement.

CR Tube Il Sdsa2Rs Jsdsun ddlkdl e wlseL dral. 7
Derive an equation of electrostatic deflection sensitivity of CR Tube.
AYWOR

al-fleer el dledr 30yder uRuaHl [qd wegdl 2uul.
Explain in detail transistor series voltage regulator circuit.
CRO -l Gualal 531 sl (unknown) gt 3l Ad Wl wsid d wendl. 4
Explain how unknown frequency can be measure using CRO.

»UWOR
ey P ved 9 7 IR swls dledy wydal waletl 56 © 2
What is voltage stabilization ? What are the limitations of a zener diode regulator ?
CR 2yl (quad ddledl (deflection sensitivity) 0.01 mm/V 9. [Rido
(vertical) WeA 400V -l (g Ralaruin-l dsiad @2, Wisdl (spot) izl sl
wadl a2 (shift) wal. 3
The deflection sensitivity of CR Tube is 0.01 mm/V. Find the shift produced in the
spot when 400 V are applied to vertical deflection plate.

JYAVOR
C.R.O. -it Guuiad avil.
Write uses of C.R.O.

3 P.T.O.
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5. AL il il st et vl : (635 el aeL 1 6. 14
Give answers of following questions in short (each of 1 marks.)
(1) elas el otb81GA ¥3RUd (criterion) %Ruel.
What is the Barkhausen criterion for oscillation ?
@ ¥ g2 wiRuderdi 2o »ilst 2ar R-C feudl (section) ¥3T © 7
How many minimum number of R-C section require in R-C phase shift oscillator ?
(3) wayle »led g 2
What is feedback ?
(4) at wlayle (positive feedback) uuadi »udd ¢ld IR Fq:ttifs (amplifier) -l
[t s2atls 2uglt 2 Ged s2als vugft w2 ol wu2 wd © ?
What is the effect on lower cutoff and upper cutoff frequency in amplifier when
positive feedback is applied ?

(5) P-A4d FET-{l uRuy isu el
Draw the circuit symbol of P-channel FET.

(6) cuvaL UL : ALY A Sl (FET HI2)
Define transconductance (for FET). .‘

(7) Op-Amp-il WA “S-ye viisAe diedy”{l aval suul.
Define Op-Amp parameter “input offset Voltage”.

(8) vl Yl : CMRR
Define : CMRR

(9) HSsiwlAAAL 33sdd1 g ©9 ?
What is carry flag in a microprocessor ?

(10) Medlwdar ed g ?
What is multiplexer ?

(11) 10011000+ 2’s sixefliive vgual.
What is the 2’s complement of 10011000 ?

(12) 2uesd W ey W2 Gy Aarlug et weudl.
For ideal power supply give the value of output resistance. Q

(13) AnislsR 9 6 7

What is encoder ?

(14) CRO- [Afay euol-L -y wsudl.
Mention the various parts of CRO.

CLG110 4
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Seat No. :

AF-111

April-2015
- B.Sc., Sem.-VI
CC-310 : Physics

(Linear & Non-linear Electronics Circuits)
(New)

Time : 3 Hours] [Max. Marks : 70

. Instructions : (1) All questions carry equal marks. |

(2) Symbols have their usual meanings.

1. (@ (i) Give the requirements of an electronic oscillator and classify them into
different types. » |

(i) Draw the circuit diagram of an R-C phase shift oscillator and explain its

working. Obtain an equation for frequency of oscillation. 10
OR

® (i) Give the general theory of feedback by drawing block diagram of a |
: feedback amplifier. Derive an equation for voltage gain with feedback.

(i) What is effect of negative feedback on bandwidth and input resistance of an o
3 : . |

amplifier ?

(b) In Wienbridge oscillator resistance R, = R, = 220 kQand C, =C, = 250.pF.

‘ Det;amlille the frequency of oscillation. - 4
OR
'- ‘An. ﬁmp]iﬁér hés .a voltage gain of 106 and.a bandwidth of 200 kHz. If 5%
" 11e_gagive' feedbgck is introduced, find the new bandwidth and voltage gain.
‘A._F-l'li'_ v i " o 5 i | P.T.O.

[
=i k! b

J
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2 (a)
(b)
‘3. ()

AR

(1)  Draw the circuit of inverting Op- Amp Obtain the formula for voltage gain
using virtual ground theory. ' 10

.(ii) Explain the working of Op-Amp as summmg, amplifier using virtual ground

theory.

OR
(1) Define the FET pafameters and obtain the relation between them.

(i)  Describe the construction and working of a FET.

Determine the output voltage of an Op-Amp for input voltage of V, = 120 uV, s, )
V, =80 pV. The Op- Amp has a differential mode gain Ad = 10° and CMRR is
(i) 100 (u) 109, | : . 4

OR

- The following reading were obtained experimentally from a JFET.

VDS 7V - 158V 15V \\
; ]D 10 mA 10.25 mA 9.6_5 mA

Determine (1)  ac drain resistance

(ii)‘ transconductance | '

(iii) amplification factor
Draw Adder-subtiactor circuit using EX-OR gate and full adder and explain it. 10
OR

(i)  Explain multiplexer block diagram, 4 to 1 multi

plexer truth table and its
logic circuit,

(i)  Explain decimal to BCD encoder.

6

T

: : } . ]
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(b) Do 8 bit addition of dccin{al number + 37 and — 115 using 2’s complement. 4
OR .
Subtract — 27 from + 68 using 2’s complement'.
4. (a) Derive an equation of electrostatic deflection sensitivity of C.R. Tube. 7
OR
Discuss transistor shunt voltage regulator.
(b) Write limitations of a zener diode regulator. Explain transistor series voltage
regulator. 7
"OR
(i)  Explain how unknown frequency can be measure using CRO.
(i) In a CR Tube a pair of deflecting plates are 4 cm long and are spaced
0.5 cm apart. The distance between screen and deflecting plate is 16 cm.
- The final accelerating anode voltage is 2000 Volt. Calculate
(i) displacement produced by a deflecting voltage of 20 volt; (ii) angle of
beam with tube axis on enierging from the field. '
5. Giveanswers of following questions in short: (Eacﬁ of 1 marks) 14
'(]) What is an oscillator ?
(2) - What kind of circuit elements used in feedback network to obtain feedback factor
“more than 1.2
3) What is effect on lower cut-off and upper cutoff frequency in amplifier when
negative feedback is applied ?
“4) Write the frequén;:y range of AFO.
7 X f P.T.O.
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(6).

(7
(8)
9

Why FET is known as voltage controlled device ?

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

Define CMRR.
Draw the pinout diagram of Op-Amp.

What is the largest decimal number that can be represented with an 8 bit unsigned
binary number ?

(10) A logic circuit with one input and many output is called a

. | =)
(11) What is 2’s complement of 10110000 2 °

A (12) Write the name of main parts of CRO.

(13) Define magnetostatic deflection sensitivity of CR Tube.

(14) For ideal power supply give the value of output resistance.

+ AFIL

o 5 % . ~. : . ) 8'

®
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Seat No. :

AF-101

" April-2016
B.Sc., Sem.-VI
_ CC-310 : Physics
Time : 3 Hours] : | [Max. Marks : 70
Instructions : (1)' All questions carry equal marks.

(2) Symbols have their usual meaning. 7 .
(3) Number to right hand side of questions indicates marks.

L]

1. (a) Draw neat and clean circuit diagram of current series negative feedback and
explain. Derive the expression for k and R, .. 7
OR

Draw a neat circuit dlagram of Colpitt’s oscillator and explain its w orkmo Obtain
_ general equatlon for osmllatlon

(b) - Derive an equation for general theory of feedback in Amplifier. 7
OR

Draw circuit d1agram of Weinbridge osciilator and explam its working. Obtain an
equation for frequency of 050111ator ’

2. (a) Discuss the construction of JFET. Draw output characteristics of FET and explain

SR | ' A 3 7 G

_ OR

(i) Define the FET parameters and obtain the relation between them. 3
(i) ForJFETR;=6.6 kQ, I;n = 40, calculate amplification factor ( p).. 4

(b) List the characteristics of an ideal Op-Amp. Also write applications of ap
- Op-Amp and discuss any two of *hem. 7

OR |

._(i) Draw the circuit of non-inverting Op- Amp Obtain the formula f; for voltage
gain usmg virtual ground theory _ : 4

(i) An inverting Op-Amp has R; = 20 kQ, R, = 100 kQ. Find output voltage
~ foran input voltage for 1 volt. - 3
AE-101 _ o 3 ' P.T.O.

[

a
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3.  (a) Draw a halfadder and full adder circuit and explaiz it. 7
OR '
(i) Show the 8-bit addition of decimal no. {(+45) + (+56) in 2’s compliment
representation, -

(i)  Substract the decimal no. (-27) - (+68) using 2’s compliment.‘

(b) What 1s multiplexcr ? Draw and explain 4 to 1 multiplexer.. Realize Y'= AB + AB
using 4 to | multiplexer. _ 7

OR
- Explain decimal to BCD encoder.
4. (a) Explain in detail transistor series voltage regulatof circuit. . 7
' OR

' Derive an equation of electrostatic deflection sensitivity of CR tube.

(b) List out disadvantages of zener diode regulator. Draw the circuit of transistor
shunt voltage regulator. . 7

OR .
Write the- uses of CRO and explain how unknown frequency can be measure
using CRO.

5. Give the answer in short : 14
(1) In which type of negative feedback 1rnpedance is maximumn ?
(2)7 What w111 be the phase difference is required between input and output oscillator ?
(3) In RF oscillator : Give the name of feedback comnc_ment.
. (4 Write one advantage of FET over BJT.
. (5) What is an input impedance of an ideal Op-Amp ? _ o ‘
(6) Write the fullform of CMRR.
(7) Define slew rate.
(8) Define transconductance for FET.
(9) What s pinch voltage ?
(10) Define load reguI'a'tion. :
(11) What is the hexadecimal equivalent of 1010 ?
(12) What is 2’s compliment of 1010 1010 ?
(13) What is Demultiplexer ?

(14) What is the largest number (decimal) that can be represented with an 8-b1t 51gned
nurnber ?

CAB-L0TI : 4
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Scat No. :

AJ-112

April-2017
B.Sc., Sem.-VI

\ CC : 310 — Physics
(Linear & Non-Linear Electronic Circuits)

Time : 3 Hours]|
Instructions : (1)~ All questions carry equal marks.

(2) ‘Symbols have their usual meaning.
(3) Number to right hand side of question indicates marks.

. (a) (1) With necessary circuit diagram discuss voltage series negative feedback

[Max. Marks : 70

circuit and F]erive n‘;pessary equations. G
(2_) An emitter féﬂower has R, =600 QR =1k Q', h;.c =50and h, =1 k Q.
‘Calculate current gain, input res.istancc with feedback, \';)I.tz.ge ghil] with
feedback a‘nd output resistance yvith feedback. : 4
OR"
443 D,-éw the cirquit diqgmm of Haﬂley oscillator. Descrilﬁ its working. Using
‘ L . e JNG general equqtio.x.] for c;sci'llatorqerive eq‘ulation- fqr freq'uen‘cy of oscillation. 7
| : (2) Inthe H.arlley.os.cillator L= 0.04 mH and C =.0..OO4 LF. If thé frequz:ncy
of oscillation is 120 lez ﬁrjd:\fall!e ot L,. | 3
. (B) Discuss cffect oi; nfzgative fge(ll)aék 9'11 input résistance (f an amplitier., 4
OR
Diéc_uss conditions for oscillations le.]d hence dlscuss Barkhausen criterion.
CAJ-112° . 5 - | . ' P.T.O.

D emmtn—— e

¢ e A
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R
(b)

3.0 (a)

Ad-112

(2)

" R MR . . . : R
2o (a) ) Dehine ideal differential Amplifier, Define difference signal V, aind

common mode signal V. hence discuss common mode. rejection ratio.

(CMRR). 5
N an OP-AMP two sets of input signals are (1) V, = + 100 pV and
Vi== 1000V () Vi = 1100 gV and V, = 900 pV. If CMRR is 100,
calculate % ditference in output voltage. 3

OR |
Draw the circuit diagram of Inverting OP-AMP zm(l. discuss principle of
virtual ground. ' | |
An OP-AMP inverting amplifier has input resistor of 10 kQ and a feerlback’

resistor of 50 kQ. If input voltage is 0.5 V find output voltage and input

current.

With necessary circuit diagram  discuss operation of common source FET

amplifier and derive equation of voltage gain by drawing equivalent circuit. 6
KN OR |
(1) Define FET parameters andboblaiﬂ relation between them. 3
(2) In.a FET wvl.wn Vs changes from -1 Vito —1.5 V keeping V|, constant,
drain current Ip drops from 7 mA to 5 mA. Find tile transconductance of the
FET. If drain resistance is 200 kQ what is amplification factor ? 3
Do as dil‘(%(ﬁ(:d. .y ‘ 8
(1) » Sum |5 and -28 using 23s complement.
(2)  Sum B70D H and FA90 H
(3)  Sum (10111011, and (01000100),
_(4) Subtract (01010101, from (1 1006000),
OR
(1)  Explain Half Adder circuit. 4
(2)  Explaincontrolled Invertor circuit. 4

-6

P52 8 T 4

R TTA D AN

Dot

TR P SR I

IR Porrr D 124 PE

2

LG

SRS

i OSSR R

meroyy

e LGRS

SDELH

T AR S L R

T T
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(b)  Write a note or. Demultiplexcr.

6
OR
Write a note on Decimal to BCD Encoder.
4. (a) Explain in detail zener vol-tagc regulator circuit. 6
OR
Explain in detail transistor series voltage regulator circuit.
(b) Explain dcﬂectilon of electron beam in CRT. Derive cxpréssion for electrostatic
deflection sensitivity. , 8
- OR .
Derive exh‘ressionvofdeﬂection for nuignetic deflection system in CRT.
5. Giveanswers of f;ollowing questions in short. (Each of 1 mark) 14
(n ‘Onx app_licﬁti‘oln of_negative feedback in an amplifier product of voltage gain and
bandwidth remail?s | |
(2) An amplifier has ;1 voltage ‘gain of 100 without feedback. The gain is reduced to
40 with'ne'gativ-é feedback. Fi.nd feedback fraction. |
(3) Dct';'ne osciliétor. | | |
(45 Draw the éii‘CUit éynﬁbof of N-channel FET.
(5) Define input_ qffé;"t c_un.'ent for OP-AMP.
“(6) What will be the voltage gain of an ideal OP-AMP ? )
(7) How .much phase .shift is produced by each RC section in an RC phase shift
_ o's:cillator ? . _
A2 s e e T RS T P.T.O.
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(8) 110101 is signed binary numbe: it is equivalent decimal numbcr.

(9)  Write 2°g complement of - |3,

(10) What is meaning of multiplex 2

(1) Define % voltage regulation,

(12) Write names of methods of focusing,

) : m
(13) Write two uses of CRO, | ' ' |

(14) What is deflection sensitivity 9

9

LREE S B A TR R -

9

AJ-112
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Time : 3 Hours]®

Seat No. : ) A

AE-107

April -2018
B.Sc., Sem.-VI
CC-310 : Physics

; Instructions : (1) All questions carry equal marks.

1. (a) Draw the circuit diagram of Colpitt’s oscillator. Ex

(b)
2 » : ‘."(a)‘

P S}

(2) Symbols have their usual meaning.

plaih its working and obtain
the equation for frequency of oscillation.
OR

Give the general theory of feedback by drawing block
amplifier. Derive an equation for voltage gain with
advantages and disadvantages of negative feedback

diagram of feedback
feedback. Write the

An amplifier’s total harmonic distortion ‘is reduced from 8% to 2% when 5%

negative feedback is used. F ind.

(i) The initial voltage gain of amplifier when the dlstomon was 8%.

(ii) What was the voltage gain with distortion of 2% ?
OR

A Colpitt’s oscillator is used as local oscillator in an AM radio receiver to

produce frequency from 1 MHz to 2 MHzag
(i) - What must be the inductance of coil if the obtainable minimum capacnance
" is43PF? BT '

. (ii) Whatis the maximum value of capacitance ?

(i‘) " Draw a circuit diagram of JFET common source amplitier and explain its
operation. Draw‘equivalent circuit and derive equation for voltage gain.

|[Max. Marks : 70

10

, r(ili}) "“1}’.\711'at are advantages of JFET over a conventional transistor (BJT) ? 10
OR |
5 . | ~ PTO.

3
A

Scanned by CamScanner

{. ‘



(1) . Explain the function of differential amplifier. Show that
V,=A,V, |1 +'—]-X£
o V4 p Vd .

(i)  Explain the application of op-Amp as summing amplifier.

(b) Whatis output voltage ot an op-Amp summing amphf' ier for the following sets Of

input voltages and resistor Ry=IMQ. 3
Vi=Iv -y, =av V=3V and
R=S00KQ R,=1000kQ  R,=1IMQ
| OR
T.he following readihg ’\‘vere obtained experimentally from a JFET. -
Vs oV 0 02V
Vst e, TH- 15V 15V
I I0mA ~ 1025mA  9.65mA
Determine :
(1) ac draiﬁ reﬁistance
(if)  trans conductance”
(iii)- amplification factor - ,
3 ‘Draw' adder—subtféctor circuit using EX-OR gate and full adder and- explain how it
perform the function of addition and subtraction. : 10
: i { M ) OR : ' '
_ r(_a) : (-i)A Draw ha]f adder and full adder circuit and explam it
‘_ (11) What is demultiplexer ? Explain 1 to 8 demultiplexer.
: _(b) | Explam declmal to BCD encoder. e Lo 4"
Do 8 bit addition of decimal number ( + 87) and (~37) using 2's complemnen

R R A S R R Scanned by CamScanner



4. (a) Draw neat schematic diagram of CR Tube and clearly label each parts. Explain its
construction and function in short,

OR

Define magnetostatic deflection sensitivity of CR Tube, obtain mathematical

expression for magnetostatic deflection sensitivity of CR Tube. -

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

(i) Ina CR Tube having electric deflection system. The deflection plates are 2 cm
) long and have 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 acceleratmg anode is
(1) 1000 V, (2) 2000 V. ' 7

OR

Write limitations of a zener diode regulator. Explain in detail transistor series
voltage regulator. ’

5. Give the answer in short (each of 1 mark) | 14

(1) What effect on lower cutoff and upper cutoff frequency in amplifier when

positive feedback is applied ?

) (2) What is maximum value of feedback factor can be obtain when passive circuit

element used in feedback network ?
(3) Whatis an oscillator ?

(4) What is the minimum voltage gain of amplifier requires in .R-C phase shift
. oscillator? : : :
(5) _:What is effect on saturation drain current when reverse bias voltage on gate is
2 increase ? | T ]
' (6) | What do the term unipolar a and bipolar refet to ?

it (7) b Deﬁne Gate source cutoff voltage V Gsoff
() \_Whatls the full form ofCMRR‘? _
AR-107 2 e s ik Sl : = ' P.T.O.

- > 4
; ) . \ ‘
. % \
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(9) Fora given circuit

- Q- R

A \ y
0.1V "
b A Sl e

What is the value of output voltage ? =

Vo "

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

(11) What is carry flag in a microprocessor ?
(12) What is 2’s complement of 10110000 ?
(13) What is the output resistance of ideal power supply ?

(14) Write the name of main parts of C.R.O. - :
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