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 FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)
EXAMINATION, NOVEMBER 2024

(CBCSS)

Physics

PHY1C04—ELECTRONICS

(2019 Admission onwards)

Time : Three Hours Maximum :   30 Weightage

Section A

Answer all questions.
Each answerable in 7½ minutes.

Each question carries weightage 1.

1. Briefly explain the pinch off voltage.

2. Briefly explain biasing of FETs.

3. Define Population inversion.

4. Briefly explain different types of photodiodes.

5. Explain Open loop gain.

6. Write a short note on dominant pole.

7. Briefly explain the shift register using JK flipflop.

8. Differentiate between static and dynamic RAM

(8 × 1 = 8 weightage)

Section B

Answer any two questions.
Each question carries weightage 5.

9. Outline the construction and operation of semiconductor laser.

10. Explore closed-loop inverting op-amp configuration, deriving expressions for voltage gain, input
impedance, output impedance, and bandwidth.

11. Describe the construction and working of a high-pass first order Butterworth filter. Study the
frequency response. How is it converted to a second order Butterworth filter.

12. Explore the use of shift registers as counters. Discuss the concept of a ring counter and its
advantages in specific applications.

(2 × 5 = 10 weightage)

580722

580722

1105

1105

1105
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Section C

Answer any four questions.
Each question carries weightage 3.

13. With diagram and voltage truth table explain MOSFET (negative) NAND gate.

14. What is a photoconductor ? Obtain the expression for photocurrent.

15. Design a differentiator to differentiate an output signal that varies in frequency from 10 Hz to

about lKHz.

16. Design a second-order low-pass filter at a high cutoff frequency of 1 kHz.

17. With the help of timing diagram and truth table explain the working of JK Master Slave flip-flop.

18. Describe the characteristic equations of D flip-flop and T flip-flop.

19. Using Karnaugh Map solve the given equation to reduce the number of gates used.

Y = ABCD + ABCD + ABCD + ABCD + ABCD .

(4 × 3 =12 weightage)

580722

580722
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1105



Turn over

D 52840 (Pages : 3) Name.........................................

Reg. No.....................................

FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2023

(CBCSS)

Physics

PHY IC 04—ELECTRONICS

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Section A

8 Short questions answerable within 7.5 minutes.

Answer all questions, each question carries weightage 1.

1. Write a note on the frequency response of FET common source amplifier.

2. Explain quantum efficiency of an LED.

3. Draw the basic building blocks of an op-amp ?

4. List the main characteristics of an ideal Op-amp.

5. What is a flip-flop ? Give two uses.

6. Define (a) Common mode signal ; and (b) CMRR ?

7. What is Microprocessor ? List few applications of microprocessor-based system ?

8. Define slew rate.

(8 × 1 = 8 weightage)

Section B

4 essay questions answerable within 30 minutes.

Answer any two questions, each question carries weightage 5.

9. Explain the first order low and high pass filter using an op-amp and its frequency response.

10. Discuss the principle and working of a p-n junction solar cell. Deduce the expressions for short

circuit and efficiency.

453448

453448

1105

1105

1105
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11. Draw op-amp as a Schmidt trigger circuit and explain how a square wave generator in this circuit.

What is the advantage of Schmidt trigger over zero crossing detectors ?

12. With the help of a logic diagram explain the working of a 4 bit right shift register.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes.

Answer any four questions, each question carries weightage 3.

13. The energy gap in a certain LED is 1.98 eV. Calculate the wavelength of the light given out. Are

these radiations visible radiations ? Take h = 6.6 × 10–34Js.

14. How long will it take to shift an 8-bit number into a 54164 shift register if the clock is set at

10 MHz ?

15. Design a high pass filter at a cut off frequency 1 KHz (C = 0.01 µF) with pass band gain 2 and plot

the frequency response.

16. For the JFET amplifier circuit shown in Figure , calculate the voltage gain with (i) RS bypassed by

a capacitor ; and (ii) RS unbypassed.

vin

V  = + 9 VDD

1.5 kΩRD

RG 750 Ω
RS CS

C2

voutC1

JFET DATA

I  = 10 mA

V  = – 3.5 V
DSS

GS (off)

453448

453448
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1105
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17. When VGS of a JFET changes from – 3.1 V to – 3 V, the drain current changes from 1 mA to

1.3 mA. What is the value of transconductance ?

18. For an op-amp used as an inverting amplifier, determine the maximum output offset voltage VIio,

caused by the input off set current Iio. Given RF = 100 kΩ, R1 = 1 kΩ, Iio = 200 µA.

19. Explain Ripple counter using logic diagram, truth table and waveform.

(4 × 3 = 12 weightage)

453448

453448

1105

1105

1105



Turn over

D 32733 (Pages : 3) Name.........................................

Reg. No.....................................

FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2022

(CBCSS)

Physics

PHY IC 04—ELECTRONICS

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Section A

Answer all questions.

Each question carries weightage 1.

1. What is unity-gain bandwidth of an operational amplifier ?

2. How can you change the frequency of emission in a LED ? Give any two examples for different

colours.

3. Briefly explain radiative transition in a tunnel diode.

4. Write any two differences between common source and common drain operations of FET.

5. Briefly explain the advantages of Karnaugh map in logic circuit design.

6. Distinguish between microprocessor and Microcomputer.

7. Write a short note on population inversion.

8. How can you convert an SR Flip-flop to a JK Flip-flop ?

(8 × 1 = 8 weightage)

Section B

Answer any two questions.

Each question carries weightage 5.

9. With the help of a logic diagram explain the working of a ring counter.

10. How can you construct an active low pass filter using operational amplifier ? Explain its working.

349946

349946

1105

1105

1105
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11. Explain the different biasing techniques used in JFET and also explain the working of a common

Source amplifier.

12. With the help of an R - 2R network circuit explain the conversion of a 4 bit digital signal to analog

signal.

(2 × 5 = 10 weightage)

Section C

Answer any four questions.

Each question carries weightage 3.

13. Show how an asynchronous counter can be implemented having a modulus of 12 with a straight

binary sequence from 0000 through 1011.

14. For the JFET in the given figure, VGS (off) is – 3 V and IDSS is 10 mA. Determine the minimum

value of VDD required to put the device in constant current area of operation.

15. Design a practical differentiator that will differentiate signals with frequencies up to 400 Hz. The

gain at 10 Hz should be 0.12. If the op amp used in the design has a unity gain frequency of

2 MHz, what is the upper cutoff frequency of the differentiator ?

349946

349946

1105

1105

1105
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16. In the circuit shown below, the op-amp is ideal and Zener voltage of the diode is 2.5 volts. At the

input, unit step voltage is applied, i.e. vIN (t) = u (t) volts. Also, at t = 0, the voltage across each of

the capacitors is zero. Find the time ‘t’ in milliseconds, at which the output voltage vOUT crosses the

Zener break down.

17. Using Karnaugh Map solve the given equation to reduce the number of gates used.

Y ABCD ABCD ABCD ABCD.−

18. In the figure given below assume the ideal op amp is used. Find the output voltage if an input

signal Vs = 10 cos(100t) is applied.

19. Draw the logical circuit of an synchronous decade counter.

(4 × 3 = 12 weightage)

349946

349946

1105

1105

1105
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FIRST SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, NOVEMBER 2021

(CBCSS)

Physics

PHY 1C 04—ELECTRONICS

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

General Instructions

1. In cases where choices are provided, students can attend all questions in each section.

2. The minimum number of questions to be attended from the Section/Part shall remain the same.

3. The instruction if any, to attend a minimum number of questions from each sub section/sub part/

sub division may be ignored.

4. There will be an overall ceiling for each Section/Part that is equivalent to the maximum weightage

of the Section/Part.

Section A

8 Short questions answerable within 7½ minutes.

Answer all questions, each carry weightage 1.

1. How is digital switching done using MOSFET ?

2. Give the basic principle of the working of Light dependent resistor (LDR). Mention its application.

3. Define the term CMRR and explain what will be the condition for CMMR to infinite.

4. Differentiate between wide band reject filter and narrow band reject filter.

5. What are ripple counters ? Give its advantages.

6. Give the principle of working of an IR emitter. Mention two uses.

7. What are the functions of an accumulator ?

8. Give two characteristics of a non-inverting amplifier.

(8 × 1 = 8 weightage)

Turn over
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159273
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Section B

4 essay questions answerable within 30 minutes.

Answer any two questions, each carry weightage 5.

9. Explain the working of MOSFET under depletion mode. Also explain the working of enhancement

type MOSFET.

10. Explain the construction and operation of semiconductor lasers.

11. What are Butterworth filters ? Explain the design and working of a first order low-pass and high

pass filters using op-amp.

12. Explain the internal architecture of 8085 microprocessor.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes.

Answer any four questions, each carry weightage 3.

13. For a light emitting diode made of GaAsP, the energy gap is 1.90 eV. What is the wavelength of

radiations emitted ? Are these radiations visible radiations ? Take h = 6.6 × 10–34 Js.

14. Explain narrow band-pass filter. Design a narrow band-pass filter so that

F1 kHz, Q 3, A 10.cf = = =

15. A power amplifier has a power gain of 40 db. If an input power of 3 mW is applied, then calculate

the output power.

16. Design a second order low-pass filter for a cut-off frequency 1 kHz (C = 0.01 µF).

159273

159273

1105

1105

1105
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17. JFET in given Figure has values of VGS (off) = – 8V and IDSS = 16 mA. Determine the values of

VGS, ID and VDS for the circuit :

+ 10 V

2.2 kΩ RD

RG 1 MΩ

– 5V

18. For the noninverting amplifier circuit shown in Figure, find (i) Closed loop voltage gain ; and

(ii) Maximum operating frequency. The slew rate is 0.5 V/µs.

–

+

+18V

1Vpp

R1

10 kΩ

RL

–18V

Ri

~

100 kΩ

10 kΩ

19. Describe master slave JK flip-flop.

(4 × 3 = 12 weightage)

159273

159273
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FIRST SEMESTER M.Sc. DEGREE (REGIII"ARISUPPLEMEMARY)
EXAMINATION, NOVEMBER 2O2O

(CBCSS)

Physics

PHY IC O4-ELECTR,ONICS

(2019 Admissions)

Time: Three Hours Maximum : 30 Weightage

General Instructions

L. In cases where choices are prouided, stud,ents can attend all questions in each section.

2. The minimum number af questions to be attend.ed. from, the Sectf.anlPart shall rernain the samc.

3. There wilt be an ouerall eeiling for each Section I Part that is equiualent to the maximum weightage

of the Seetion I Part.

Section A

Answer aUquestions, each carries weightage 1-

1. Briefly explain any two ideal parameters of an operational amplifier.

2. How can you change the colours of emission in a LED ? Give any two examples for different
colours.

3. Briefly explain IilI factor and efficiency.

4. Distinguish between BJT and FET.

5. Briefly explain the advantages of Karnaugh map in logic circuit design..

6. Describe the working of a PN junction diode as a solar cell.

7. Write a short note on switching action of a MOSFET.

8. How can you convert an SR Flip-flop to a D Flip-flop ?

(8x1=Sweightage)

Section B

Answer any two questions, each camies weightage 5.

9. .With the help of a logic circuit briefly explain the working of a decade counter.

10. How can you construct an active high pass filter using operational amplifier ? Explain its
working.

Turn over
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2087

D 93435
''\ihat 

is the use of positive feedback ? With the help of a circuit explain the working of a Wien

bridge oscillator.

With the help of a circuit explain the conversion of an analog signal to digital signal.

(2x5= l0weightage)

Section C

Answer any four questions, each question carries weightage 3.

Design an Integrator that integrates signais with frequeneies down to 200 Hz and produces a

peak output of 0.5 V when the input used is a 25 Y peak sine wave having frequenc y 20 k}lz.

For the JFET in the given figure, Vcs (or0 is -4V and Ior* is I"0 mA. Determine the minimum
value ofV6 required to put the device in constant current area ofoperation :

Rn= 800 o
+

YDD

Design a first order Butterworth low pass frlter circuit using operational amplifier with a cutoff
frequency 15.9 kHz. C = 0.001 p F and A*"* = 1.5

In the circuit shown below, the op-amp is ideal and Zener voltage of the diode is 2.5 volts. At the

input, unit step voltage is applied, i-e. uin (t) = u (r) volts. Also, at f = 0, the voltage across each of
the capacitors is zero. F ind the time 'l' in milliseconds, at whieh the output voltage \o, crosses the

Zener break down.

13.

t4.

15.

16.

,:-
T_I
-

1V t,0V-

1pF

uou* = (f)f=0
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FIRST SEMESTER trrlSc. DEGR,EE EXAIVIINATION, DECEMBER 2019

(cucss)

PhYsics

]. PHY 1CO4-ELECTtsONTCS

. ,t-

fime : Three Houm Maximum : SG Weightage

Section A

'4nswer at! qucstions.

: Eath qwstion earriee ttreightage L

" 1. Give a shst noteoa.Comple,mertary *fOSfnf {C[[OS) arrangement.

2. ExplaintkoperatiroaofsET as a Yoltage-varisble Besistor (V\IB) ?

S. -Explah the working of a Tunnel diode with its static current-voltage characteristics.

4. What ane intriusioand extrinsic transitions in a seudconductor ? Derivef&r' ression for photon

flux.

S. What is a photodiode ? Give a short note on different types of photodiodes.

6. Explain slew rate-

7. What do you mean by freguency scaling ? {
.1

8. - Define irPut :offset'cume_nt-

9. Differentiate JI( and RS flipflops.

10. write any two data transfer insti,uctions and exptrain it.

11. Explain the function of 6f,tl i{t 8085'

(12xL=12weightage)

Sectiori B

Arawer an;t two questiorc'
Eash qte"sti,on eartiea. :we@htage 6.

1g: :,Explain Metal exide€emieonductor fET (MOSF.ED. Differentiate Enhancement and Depletion

lbyer'MOSFETs.

14. ,Exryitr*iirhour.an.oparlp,ezul be trsed as differentiator with neardiryram and deahl€e the expression

' , foroutPut,voltage.

N

Turn over



2 D 12798

18. Explain the first order low and high-pass filter using an op-amp and its frequency respoDse'

Section C

,,ffiii{#Y*9,ff":ff#ff ;"r-,
L7. calculate the confinement factor for a GaAs laserwith an active regton thickness 1[tm, refractive

index 8.6, and critical angle at the active-to-nonactive boundary of 84'. Assume the C constant

.-1tobeBxl0Tur

1g. A MOSFE*1. has a drain-circuit resistance B, of 100 K and operates at 20 kIIz. Oalculate the 
'

in acaseaded amPlifrer

mo identical stages. Theltfosr:T parameters are 8m= 1.6 mA/V, 16= 4{ Kn 
I

19. Deduce thc common mode and difrerential gain equations of an eTitter coupled differential

amplifier.

Zl, Desrgri a high pass filter at a eutoff frequency of 1 ICIz with a pass band gaiu- of 2 an-d plot the

frequence resPoose.

22. Explain the wide and narrow band pass fiIters'
(4' x'3'= 12 cir€iShtagp)
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FIRST SEMESTER M-AJlt[.Se./M.Com" DEGREE
DECEMBER 2019

(CBCSS)

PIIY lC 
'Tff"TRONICS(2019 Admissions)

fime: Three llours Maximum :30 Weightage

Section A

Answer al! questions,
Each qucstian carrics weightage L

What is Multi-vibrator ? Classifr them.

Write all the four different tlryes of filters ?

Briefly explain ?r:laer and avalanche breakdowns.

Explain 3 dB cutofffrequency ? Why is it 3 dB, not 1dB ?

What is Positive logii:andNeeatindldtst ?

Obtain ttre expression for loop gain of an inverting amplifier using Op-amp.

Write a short note on LDR.

How can you convert a JK Flip-flop to a Register ?

(8 x 1= Sweightage)

Section B

Answer any two questi.ons.
Eath questian carrics weightage 5.

With the help of a logic diagram explain the working of a 4 bit right shift register.

Explain the working of a second order low pass and high pass Butterworth filter with the help of

circuit diagram.

Explain the different biasing techniques used in JFET and also expiain the working of a corrmon

drain amplifier.

Give the structqre and operation of depletion MOSFET. How is depletion MOSFET different from

enhancement MOSFET ? With the help of a circuit explain the working of a NOT Gate.

(Zx5=l0weightage)

1.

2r

8.

4.

5.

6.

7.

8.

9.

10.

11.

t2.

l. \.Eer-.'=.-. .. ,,*'-*
Hllr*+ +!,.+r.,.. irt,'. ! ".,.

EXAMINAIIION

Turn over
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Section C

Answer any fout qr*stinns-
Eath qw.stion carries weightage 8-

1g. Show how an asynchronous,counter can be implemented having a modulus of 9 with a straight

binary sequenoe from 0000 through 1000.

L4. For the Jrfnf in the given fiqqre, Vcs<om ii - OV and !ru" is 15 mA. Determine ffus rniniqum

value of Vr, rcquired to put the device in constant curhntarea of operation.

R, :5oooM

Design a practical differentiator that will differentiate sieuals with un tof00 Hz Th9-

gain 4t 10 $z_ s-hould be 0.12. If the op-anp used in the,desi8n has a dtl gain freggency of

Zlfrlz,what is the upper cutoffftequency of the differentiator ?

In the eircuit shown below, the op-amp is ideal and Zener voltage of the diode is 2.5 volts- At the

input, unit step voltage is applied, i.*. V,N (t) = u (f) volts. Also, at I = 0, the voltage across each of

the capacitors is zero. Find the time 'f in milliseconds, at which the output voltage V9* crosses the

7,enet break down.

v;Jr)

17. Using Karnaugh Map solve the given equation to reduce the number of gates used.

In the figure given below assume the ideal op amp is used. Find

signal \/s = 15 cos (50t) is aPPlied.

the output voltage if an inPut

(4x3=12weightage)

D 79981

15.

16.

18.

19. Draw the logical circuit of an synchronous decade counter.
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M.Sc. DEGREE EXAMINATION, NO\IEI/IBER 2018

(CUCSS_PG)

' Physics

PHY 1C OGELECTRONICS

(20L7 Syllabus Year)

Section A

Answer all qucstians.

Each question u.rries wei$htage L.

Maximum : 36 Weightage

(L2 x 1= 12 weightage)

. Section B

Answer any two questians.

Each question carcies weightage.6.

and working of N-channel JFET. Discuss the sbatic and transfer
the expressions for drain resistance, amplification factor and

N
'tf
*(r
e

fime : Three Hours

1.

2.

3.

4.

b.

6.

7.

8.

9.

10.

Define the threshold voltage of MOSFET.

Draw the circuit diagram of CMOS inverter, and explain its operation.

Explain the working of a tunnel diode.

Differentiate berturen visible and IR LEDS.

Explain the working of p-n junction solar ell.

What are the characteristics of an ideal operational amplifrer ?

What is CMBR? What is its importance ?

Explain the action of a voltage follower.

What are the advantages of active filters over passive filters ?

Distinguish between dynamic and static RAM.

Explain the operation of JK flipflop. I

Briefly explain the working of a ring counter.

11.

L2.

13. Explain the construction

characteristics. Obtain
transconductance. Turn over
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' 14. Explain the construction and operation of semiconductor laser.

15. Discuss thqworking of an emitter coupled differential empli6er and hence obtain the expressions
for common mode and differential gain.

l
16. With the help of a block diagram explain the architecture of 8088 microprocessort

(2 x 6= 12 weightage)

Section C

Answerony four qucsti.ons.

. Eqch questian corrics weightage B.

17. Sketch the cross section of an n-channel enhanceuent MOSFET.DTaw the drain characteristics
and the transfer cunre.

18. what is a photoco4ductor ? obtain the expression 
{or 

photocureot.

19. For an op amp used sF a*.in,vertihg amplifier, detemine ttre qaxipun output oftet voltage vlio,
caused by the input offset current Iio . Given Br = 1O0,I(I Rr = 1I(e,Iio = 200nA.

20: Ttre input ts the differentiator circuit is a,sinusoidalv{gqge.of.peak.v,al-ue5mVaad frequency i

IIGIZ. Find the output if R = 100 KO and C = 1FF.

21. Desrgn a low pass filter ata cut offfrgquency of lkHz with a pass band,gain:of,2.

22. F =AC + AB + eBC + BC is a lqgrc equation. Make truth table and"Simpli& using K *.p.

(+x B = l2.werghtage)
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FIRST SEMESTER M.So. DEGREE EXAMINAIION,
(cucss)

Physics
. PHY lC O4-ELECTRONICS

(20t7 Admissions) \
Maximum , \w"igt tug"Time : 

-Three 
Hours

Section A
'

Answer all questinns.

Each carcir, *"ighrog" of 1.

1. Define the pinch offvoltage.

2. Explain the operation of.FET as WR.

3. Draw the V-I characteristics of a tunnel diode and explain each region.

5. What are the three methods of compensations ?

6. Explain why open loop op amp configurations are not used in linear applicatioirs. '

7. Define slew rate and unity gain bandwidth.

8. Elxplain the working of summing cireuit using inverting op amp configuration.

9. What is a Schrnidt trigger ?

lnd asynchronous c6unters.

12. Discuss the register organization of 8085 microprocessor.

(12x1=L2weightage)

Ihrn over
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Section B

Answer any two questinns.

Each caries weightage 6.

13. Discuss the principle and working of a pn junction solar cell. Deduce the expressions for short
circuit current and efficiency.

L4. Discuss the elosed loop inverting op amp configuration and get the expressions for voltage gain,
input impedahce, output impedance and bandwidth.

15' What are Butterworth frlters ? Explain the design and working of a first order low pass and high
pass filters using op amp.

16. What is meant by D/A converter ? Discuss the R-2R ladder D/A converter.
' -'-- -:-- 

(2 x 6= 12 weightage)

Section C

Answer four questians.

Each carri.es weightage B.

L7. Obtain the expressions for the voltage gah of common source and common drain FET amplifiers
at high frequencies.

18' 4xplain with the help of a diagram, any two biasing techniques used in FET amplifier circuits.

19. If the photon output of a laser diode is equal to the band gap energT, find the wavelength separation
between adjacent resonant modes in GaAs laser with L = Z5lrm.

20. Consider a non-inverting amplifier with Rl = 1&Cr, RF = 10 &O and R; = 2 MO, Ro = ZE O,

fo =5H2. Determine Atr, R,p, \p andf" of the amplifier.

21. Design a differentiator to differentiate an input signal that varies in frequency from l0 Hz to
about 1 kllz.

22. Sirnplifr the Boolean expressiorr F = AB + ABe + ane using Karnaugh map.

(4x3=12weightage)
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PHY 1C O4-ELECTRONICS
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Time : Three Hours Maximurn : 36 Weightage

Seetion A

Atlsu)er all questions

Each question camies a weightage of L.
i

1. What is drain resistance ? Give the relation o*etween drain resistance and drain current.

2. Draw the volt-ampere drain characteristics of a P-channel E-MOSFET.

3. What is the basic principle of the working of LDR ? Mention.its application:-

4**Writc.the.@ frrtensity,in *'*ntmao*u" aud a,bsorytioa coefEcieph What is

5. What are the charatteristics of an ideal op amp ?

6 
I|;;Hff :ril::::.{anop 

amp ? write the relation between maximum toequencv orthe signal

7. Why Schmitt trigger is preferred to zero crossing detector ?

8. Explain the functions of ALE and lOlfrsignals of the 8085 microprocessor.
1.,'

9. Write the clescription of the following instructions : INR C, JM 3000H, JMP 2085II, OUT 0m:
t..

10. Compare C MOS with TTL.

11. The FF is essentially a l-bit memory. Why ?

L2. In analogue computers, integrators are preferred to differentiators. Why ?

(12x1=12weightage)

Turn over



2 C82348

Section B

Answer' any tvto questians.

Eath question caties a u:eightage of 6.

13. Explain the working of MOSFET under depletion mode. Also explain the working of enhancement
type MOSFET

14. What is a tunnel diode ? Explain the principle ofworking of a tunnel diode, giving its characteristics.

15. Explain how a square wave is generated in an op amp based square wave generator.

16. What is h ripple counter ? Why is it called so ? How many FF s would be needed to count the
number 7 ? Explain its workingyrsrrr reD wur^IrE,.

, ex6=l2weightage)

#:::,r":wxtr,.
L7. When V* of a FET changes from -3.1 V to 3 V, the drain currerrt changes from lmA to 1.8mA ?

Find the value of transconductance. 
.:_. rl. {\.+-- : .- , .-

18. A photodiode has a quantum efficiency of 65?o when photons of energy 1.5 x 10-1e J are incident
upon it. At what wavelength is the photodiode operating ?rrE, !

19. What is the error in' the differential output, if the inputs Vr = l0E0 pV,'VZ = g50p Vand
CMRR = 1000 ?

20. Design a high pass filter for a cut-offfrequency of 2\*Llzand pass band gain 2.

2L. Ttre inverting and non-inverting terminals of an opamp are grounded. If the op amp has an input
offset voltage of 5mV and an open loop voltage gain of 10,000, then what wilt be the output

22. Write an assembly language prograrnme for adding the contents of the memory location 8000H
and 8050H. Store the result in 8100H.

, (4x g=L|weightage)



;6N-
D.*3196

FIRST

Time: firree Hours

1.

2.

3.

4.

(Pages:2)
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Physics

PHY 1C O4_ELECTRONICS

(20L2 Admissiorls) '

Maximum : 36 Weightage

Answer all questions.
Each question carries a weightage of L.

What is draln conductance ? Give the relation betrveen drain conductance and drain cunent.

Why are the MOSFET circuits slower than the corresponding bipolar circuits ?.

Draw the Schematic diagram of a simplified pn junction photodiode.

what is the basic principle of worlins of I.DR ? Mention its application.

are the advantages ofintegrators over differentiators in practical applications ?

Which are the externally' initiated intermpt signals of 8085 .microprocessor ? Write its priority
order.

The FF is essentially a l-bit memory or storage q4it. Why ?

What ig propa8ation delay time ? How it is related with the solution of racing problem in
flip-flops ?

How does the voltage follo-wer prevent the loading effect in a circuit ? .

JMP 3000H and JM 4000H are branch group of instructibns. What is the difference between the
twq ?

Qomnare CMOSwithTTL.

Explain the instructions of 8085 microprocessor:

(a) IJ(I B 6000H.

G) LDA 65OOH.

(12x1=12weightage)

5.

6.

7.

8.

9.

10.

11.

L2.

Tum over
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Section B

Answer any two questions.
Each question carries a weightage of 6.

Sketch the circuit of a common source amplifier : Derive the expression for the voltage gain at low
frequencies. What is the maximum value of .\ ? Compare the common source, stage with the
'common 

drain configuration.

With the help of Schematic diagram of a typical solar cell, explain its working principle.

Draw a Schmitt trigger circuit and explain how a square wave generator in this circuit. What is
the advantage of Schmitt trigger over zero crossing detectors?

Explain the workin g of a3-bit ripple counter using JK FF. Also draw its timing diagram?

(2x6=12weightage)

Section C

. Answer any four questions.
Each question carries a weightage of 3.

Keeping the gate-voltage constant, the drain to source voltage of a FET is changed from

15 V to 5 V. the drain current then changes by 100pmd. Calculate the drain resistance of the

FET.

The band gap of GaAs LED at 300k is L.42 eY, which cha4ges (decreasgq),;p.ith,tesperature as

*- = - 4.4 x10 - 4 eYlK.What is the change in the emitted wavelength, ifthe temperature change
dT

is 10'C ?

A schimit trigger is found to switch on due to the application of 2.65V as the input, but it is formed
to switch of only at 1.9 V :

(a) What is the hysteresis voltage of the schimit trigger ?

(b) What is the minimum amplitude of the input signal that will produce an output ?

Design a low-pass filter for a cut-off frequency of 2 L<Tlz dnd pass band gain 2.

Explain the working of an opamp as scale changer.

Write an assembly language prograrnme for adding the contents of memory location 8000H and
8050H. Store the result in 8100 H.

(4x3=,12weightage)

D lP=

13.

L4.

IO.

16.

L7.

18.

19.

20.

21.

22.
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part A
Answer all questions.

Each question carries t weightage.

1. What is transconductance ? Give the relation between transeonductance and gate source
cut-off voltage.

2. Briefly explain the working of E-MOSFET.

3. Explain how the negative resistanee region of a tunnel diode is used in.the design of trinnel
diodes.

4. Give the basic principle of the working of LDR. Mention its application.

5. What is an IR emitter ? How does it work ?

6. Define : (a) Common mode signal ; (b) Difference mode signal ; (c) CMRR ; (d) What is the value of
CMRR for an ideal op-amp ?

7 . Give two characteristics of a non-inverting amplifier.

8, Draw the circuit of an op-amp as a scale changer.

9. What is a clocked flip-flop ? Name tu.ro inputs of a clocked flip-flop.

10. What are ripple counters ? GiVe its disadvantages.

11. Compare CMOS with TTL.

L2. What is a zero crossing detector ?
. 
crossrng oef,ecEor

(L2xL= 12weightage)

Part B

Ansu)er any ttvo questions.
Each question canies 6 weightagei

1. Draw the circuit of a common source amplifier with load resistor Ru in the drain circuit and an
additional resistor R, in the source to ground circuit. Draw the Thevenin's equivalent circuit looking
into the drain. Derive the expressions for voltage gain and output resistance.

i

T\rrn over
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2' Explain the principle of working of a semiconductor laser. How is population inversion achieved ;n
a semiconductor ? Describe the construction and working of a PN Junction Laser.

Discuss the Dominant Pole Compensation method. What are the merits and demerits ofthis method?

Explain the operation of a JK flip-flop. Give its uruth table. What is a race around cond.ition of a
JI( flip-flop ? How is it eliminated in master slave Jr( flip-flop ?

Part C

Answer any fottt questinns.
Eoch question carrics 3 weightage.

(2xG = 12weightage)

1' A solar cell is realized in a simiconductor having bandgap of 1.3 V. Estimate the maximum possible
short circuit current of the cell for A[,t 1.8 ,p"Ch,r-. 

- -

2' Determine the enerry in eV associated'with photons of green light of wavelength EO00 A.
3. Design a low-pass filter for a cut-ofrfreErency of 2 kIIz and pass band gain of 2.

4. Explain the working of an op-amp as a summing amplifier.

5. Expand A (B + A) B to manterms and min terus.
6. Draw the circuit diagram equivalent circuits and truth table of the NMOS gate.

(4x3=l2'weightage)
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,., 4 Give the basic principle of the working of LDR. Mention its application.

- B. Give the principle of working of an IR emitter. Mention'hvo uses.

6. List the main characteristics of an ideal opamp.

7. Give two charagteristics bf a ntin'inverting amplifier.

8. Draw the circuit of an op-amp as an adder'

9. What is a flip-floP ? Give two uses.
i::ll

10. What are ripple counters ? Give its disadvantages.

11, What are the merits of CMOS ? Where are they used ?

12. Distingpish betw€en active filters and'Passive filters. r

Part A

. Artswer all questions.
Each questi,on carries L weightage

1. What is transconductance ? Give the relation between transconductance and gate sourse cutoff

voltage.

2. How is Digital switching done using MOSFET ? 
,

3. What are the essential differences between a tunnel diode and a semiconductor junction diode?

Part B

Answer any two questions.
Each questian carries 6 weightage.

(12x 1=12weightage)

1. With the help of a circuit describe the working og a JFET common source amplifrer. Derive

expressions for the DC drain current I, and DC dqain voltage Vp. . ..:

istructipn and working of an emittei coupled differential amplifier. What are its

limitations ? Explain why CMMR -+ o for a symmetrical circuit. :

Turn over

i
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Describe the operation of a Schmitt trigger. Draw its transfer characteristic. How is a slow varying -
input voltage converted into an output vottbge having abruptly varying wave forms using a Schmitt
Trigger. i

Explain CMOS Logic. Discuss the working of (a) CMOS Inverter ; (b) CMOS NAND Gate.

. (Z x 6 =L2 weightage)

. Part C

Answer any folur questions.
Each question carrics 3 y:eightage.

(..-.*v.

If IDss = 8mA, Vp = - 8V Determine Irq and V"r, and V, (Q is operating point)

A solar cell is realized in a material with the band gap of 1.3eV.What will happen to its ef6ciency
if its temperature is increased by 40 7o ?

Determine the output voltage'of an op-amp integrator when a 5mV, lKHz sinusoidal signal is
applied (R = 100K, C = 1pF).

Draw the circuit of a square wave generator using op-amp. Obtain the equation for frequency
oscillation.

5. Explain how an active resonant band pass filter is constructed using op-amp. What is its
characteristics ?' ''

6. Explain the working of a static RAM. Where are they used ?

(4x3=12weightage)

1.

I

I

I
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Part A

1. Vlhat is transconductance ? Give the relation between transconductance and gate source cutoff
voltage.

2. Briefly explain the working of D-MOSFET.

3. Explain how the negative resistance region of a tunnel diode is used in the design of tunnel
diodes.

4. Give the basic principle of the workingof LDB. Mention itsapplication. -

5. Explain the term'Dark Current'in relation to a Photodiode.

6. Define:

(a) Common mode signal.

(b) Difference mode signal.

(c) CMRR.

(d) What is the value of CMRR for an ideal op-a-p ?

T7. Give two characteristics of a non-inverting amplifier.

8. Draw the circuit of an op-amp as a sign changer.

9. What is a clocked flip-flop ? Name two inputs of a clocked flip-flop.

10. What are ripple counters ? Give its disadvantages.

L2. What is a zero-crossing detector ?

(LZxI= 12weightage)

Turn over
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PartB ' v

1. Draw the circuit of a common drain amplifier with a load resistor \ in the chain to ground circuit
and an additional resistor Ru in the drain circuit. Draw the lhevenin's equivalent circuit looking
into the drain. D6rive expressions for the voltage gain and output resistance.

2. Describe the basic requirements for solar cell design. What are the different losses in solar cells ?

Enlist them.

3. Describe the construction and working of a high-pass first order Butterworth fiiter. Study the
frequency response. How is it converted to a second order Buttennrorth filter.

4. What are the procedures followed in the Design of Synchmnous counters. Design a Synchronous
3 bit updown counter using J-K FFS.

(Zx6=12weightage)

Answer any four questions.

-E_ac\ Auegtioy, cgrries 3 rygi,g_htage.

1. Given IDSg = 6 mA and Vo = 4.5 V, Determine Ip at VcS = -2 V and -8.6 V and determine VGS
at I, = 3 mA and 5.5 mA.

2. A solar cell has an open circuit voltage of 630 mV. What worrld be its FF ? What is the approximate- value of FF for a good solar cell ?

3. Explain the principle ofworking of a Photodigde. Draw the Photodiode characteristics and explain.

4. Design a seqond order low-pass filter for a cut-offfrequency of lkHz (C = 0.01-Hr) .

5. Explain the working of an op-amp as a V to I converter.

6. Expand A (A + B) (A + B + C) to max terms and min terms.

(4x3=12weightage)


