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B.Sc. (Fifth Semester) Examination, 2021
PHYSICS
Paper Third
(Basic Electronics)
Time : 2 Hours | [ Maximum Marks : 60

MNote : This questiﬁn paper consists of two seclions.
Section A consists of ten (10) questions bearing
ten (10) marks each. Attempt any four (04)
questions from this section, Section B consists of
four (04) questions bearing twenty (20) marks each.
Attempt any one (01) question from this section.

Uniess and otherwise stated, the symbols have
their usual meanings.
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Section-A / GUg—g
State and prove reciprocity and thevenin theorems,
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The following circuit is excited by two voltage
sources of zero internal resistances. Use
sUperposition principle to find current flowing

through the commaon resistance H, and voltage

drop across it.
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Explain the funetioning and characteristics of Zener

diode. How Is the Zener diode used for voltage

regulation ?
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What do you mean by low pass and high pass filters 7
Explain the fuctioning of L and filters in detail.
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Draw the ﬂhare:cteristl'cs curves of transistor in

comman base and common emittar configuration

by making the circuit diagrams for them.
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What Is the field effect transistor (FET) 2 Explain

the working of JFET and draw its characterisfieg
Plee THae FINHR 7  ? JFET &1 1R
wasEd v Aot am iR

Write short note on photo diede and light emitting
diode.
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What are the cut-off and saturation points of

the transistor 2 Draw a DC load line for the

transistor. Explain active region, Q-point and

maximum undistorted output on the basis of this
load line.
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Discuss the need of biasing of the transistor.
Calculate the emitter bias current for the transistor

amplifier circuit shown below.
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10. The circuitin following figure is exciteg by a voltage

source and a current source. Using Nortan's
theorem, calculate current through the 6 resistar,
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Section-B / @ve—q

What are hybrid (h) parameters for a transistor ?
Derive the expressions of h parameters and make
an h-parameter equivalent circuit. Make the
h-parameter equivalent circuits for CB, CE and CC
configurations.
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Make circuil diagrams of full wave and bridge
rectifiers and explain their working by showing the
outputs for both rectifiers. Discuss the advantages

and disadvantages of these reclifiers,
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class-C and class-AB
amplifiers, Make a neat circuit diagram of class-B

Describe Class-A Class-B,

push-pul| amplifier and explain its circuit operation,
Discuss its advantages over other classes of
amplifiers.
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Note: This q.uest'ion paper consists of two Section A and B.
Attempt any five dﬁestio_ns frofn SectiohA of Which each
question carries '06‘ marks and any three questions from
B of which each quéétion cérries 15 marks.
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(IYSY 0 SECTION—A
wue—a
(Short Answer Type Questlons) |
(o S ) | ‘
Note : Attémpt any five q_uestions. .Each question carriglsi j
06 marks. | e
il e et @ TR DRI AT T 06 3
FEl | |
1. . Whatdoyou mean by constant voltage source and constam

current source? How you can convert a voltage ‘source

into current source?
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2. - State and explain maximum powertransfer_ theorem. .

3. Distinguish between intrinsic and extrinsic semiconductors.

How p-type and n-type semiconductors are formed?
ﬁﬁwmmﬁwaﬁﬁm p-aTSY Ug n-crsy
arfarer® P W Ry oy #2
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4. Explaih, how the brocess of avélanché break d.oﬁmv

c;ccurs in a p-n jﬁnction? How it is different from a iener

breakdown'? .
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5.  Whatis afilter circuit? EXplaiﬁ, how a shunt capaéitdr acts

as a.flter?’ : | |
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6. Exp!ain in brief how zener diode works as a voltage

-'regulato'r | '— |
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7 Define the current gain (a) and pUrr'ent. gain (B) of a
transistor. Establish é relation between a and B.
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8. Explain the meaning of class-A, class-B and class-C

amplifiers.
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(Long Answer Tybe Questions)
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Note : Attempt any three queétiohs. Each questicn carries
. i5marks. . -  3x15=45
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1. State Thev,e%nin's fheorem and write the proce_dure.for the
:a'pblica'tion of Thevenin’s theorem. A circuit for an
equipment is giverj in the figure below.
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Determine :
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(@) Thevenin's equivalent circuit and
(b) Current through the resistance R if its value is

250 Q.

(a),ﬁ'&ﬁ??ﬁﬂqﬁqﬂ
(b) gfeer Ry '@fqarf%ﬁﬁgaam(aﬁqﬁmala B

mzsoQ%)~ ; .

lain the construction of a P-N junction diode with a

2 Exp
f P-N

mention of a depletion layer. Write down the action 0

junction diode under forward bias and reverse bias. Give

the V-I-characteristics. | 1 |
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3 Whatis a rectifier? With a neat circuit diagram, explain
the wdfking of a full-wave rectifier. Obtain exbressibn fer

its efficiency and ripble factor. . s
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4. Write notés on |v|ght_ 'emitting dfiode, photoc'-ijicf;',e a-.‘zd,ﬁ:la:f

.cell | | |
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What do you mean by a transistor? Describe its construction.
Write down the operation of a NPN transistor. |
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Drawing a ‘circuit for voltage divider bias, exp\éin how it

- works? Obtaln an expressnon for its stability factor.
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B.Sc. (Fifth Semester)
NEP-Examination, 2025-26

PHYSICS
Paper — II (Major)
Y [Basic Electronics]
'ﬂ.._.L. 3‘32._1.5] [Maximum Marks : 75

Hﬂi’ : This question paper has rwo sections, It is compulsory
to attempt each section. Give attention to the note of
each section before answering.
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SECTION-A
7 (@EUs-37)
.~ (Short Answer Type Questions)

pt an e questions. All question carry equal
(Sx6=30)
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For the circuit shown below, find the values of VDRQ and
Vg ssuming centrally located Q-point and zero gate
current.

At e T ofira & fo, w4 fem Q-fay @i ¥
& MRT AR W, Vg, R Vg ® WA @ I

Ly

Write a note on P-N junction photodiode and PIN
photodiode.
P-N junction photodiode W PIN photodiode 9% fzouil

fefaEn|

Write a note on L and m-filters.
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State maximum power FEANster thearem, In the tollowing
circuit, find the resistnce R|, o be connected neross
terminals A and B which would abstruct power from the
circuit. Also tind the value of this maximum power,

sifiran ifa = Ha fefEe feefafas ufoe o,
efif A S B % a9 HAlfw Wi wfy R, @ A
A Fifaw o aftgyw F sivsey wfem ura w0 g sy
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4.
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What is field effect transistor? Explain the working of
JFET.
Gics geae foe 701 22 JFET &1 %H-Togm guge|

6. What is superposition theorem? Using superposition
theorem, calculate current in each branch of the following

circuit
SR T #) ST Wi W S w0,
Frefeafan wfty i g wren § yro Ft T 6w
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7. With the help of a neat eircuit diagram, explain how Zener
diode is used to regulate the voltage?
w e iy st # germ 4 waee R 9 EEE
g YR deds 5 fafatm 6§ TIE A 82

8. What 1s the basic biasing rule of a transistor? Describe
leakage current in a transistor Explain the condition of
thermal runaway in a transistor.
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SECTION-B
(@UE-9)
(Long Answer Type Questions)
(e 3w wwe )
Note : Attempt any three questions. All question carry equal
marks. (3x15=45)
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Sate NORTON'S theorem, Using Norton's theorem
W Ll L Y i :
aleulate the current lOWINg through 12 £2 resistor 1n the
caleula

following eireuil :

mmmrqmréﬂuﬁvmmmmﬂﬁ‘lﬁ“‘m“
qﬁquﬁwnuﬁmﬁﬁwﬂﬁmﬁmm"m

302
36 Vs gcan
Ry [

10. Explain the ‘construction and working of N-channel
SMOSFET with its circuit diagram. Draw the static
characteristics of the DE MOSFET.

N-=4¢ DE MOSFET &1 ®{571 U4 Sl &1 3595
Wﬁtm i@ Wieg §EWEUl DE MOSFET % wfae

ll; 18 the tunneling effect? Explain in detail. How this
* prineiple is used to make a tunnel diode? Explain it with
- the working of a tunnel diode and its V/1 characteristics.
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‘doe rectifier and

12, Make a circuit dingram of lull wave hr.idlgﬂ “‘"’wm[ By,
explain circuit operation with nming d‘“gmml'm e’n £ this
the ripple factor, efficiency and peak 1NVETSE o g oy
rectifier as compared to half wave and full wave reciiiein:
o W B Rewh o oE AR AT
stE wiwd 9Rue wamm gl s A ol A
Rt 31 o F 7 faswrdt o, <4 S
frat =gy seear = 2

I3. Make a test circuit using NPN transistor to draw the

static characteristics of the transistor in common base
configuration. Show the different voltages and directions of
the different currents utilized in the circuit and then draw
the input and output characteristics of the transistor in this
configuration. Determine saturation and cut-off points also
in the charactenistic curve.
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