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NRT/KS/19/2170

Bachelor of Science (B.Sc.) Semester—VI Examination
ELECTRONICS, FIBER OPTICS, COMMUNICATION AND DIGITAL ELECTRONICS
Optional Paper—2
(Physics)

Time: Three Hours) [Maximum Marks : 50
Note :— (1) All questions are compulsory.
(2) Draw neat and labelled diagrams wherever necessary.

EITHER
1. (A) Whatdoyouunderstand by transistor oscillator ? Draw thecircuit diagram and explain theworking of
Colpitt’s oscillator. Writetheexpressionfor frequency of oscillation. 5
(B) () Drawthecircuitdiagram of atransstor RC phase shift oscillator and explainitsworking. 3
(i) Inaphaseshift oscillator R, =R,=R,=500kWand C =C,=C, = 100 pF. Find the operating
frequency. 2

OR

(C) Explainclassficationof amplifiersonthebasisof podtion of operating point. 2>
(D) Explaintheworking of OP-Amp asadifferentiator. 2>
(E) What arethedifferent parametersof OP-Amp ? Explain. 2>

(F) Anoperationa amplifierisused asaninvertingamplifier. Itisrequired that the closed loop gain of the
inverting amplifier should be-50. Evaluatethe vauesof theresistor, R, required inthecircuit if

R, =20kW. 2%,

EITHER
2. (A) Whatisoptica fibre?Explainfunction of coreand cladding of thefibre. Explain how light propagated
through optical fibre. 5
(B) () DefineNumerical Aperture. Derivean expressionfor Numerica Aperture. 3
(i) Caculatetherefractiveindicesof the coreand cladding material of aFibrefromthefollowing
data: N.A. =0.22, D=0.012. 2

OR

(C) DefineAcceptanceAngle. Obtain anexpressonfor it. 2>
(D) For anoptical fibre, therefractiveindex differenceis2%. Cal culate the numerical aperture and the
critical angleif n = 1.58. 2Y>

(BE) Statedifferent typesof opticd fibrebased onrefractiveindex profile. Explain Graded index fibre. 2%
(F) What aretheadvantagesof optica fibre communication over other modesof communication? 2%
EITHER

3. (A) What arethedifferent typesof Modulation ? Givethe anaysisof frequency modulation and givethe

frequency spectrum of FM waves. 5

(B) () Deriveanexpressonfor powerinAM wave. 3
(i) A carrier wave of frequency 670 kHz and peak value 10 V isamplitude modulated by 5 kHz
sgnd. Themaximum changeinamplitudeis5V; determinethemodulationindex and rangeof Sde
frequencies. 2

CLS—854 1 (Contd.)


http://www.rtmnuonline.com

http://www.rtmnuonline.com http://www.rtmnuonline.com

OR

(C) Comparetheamplitude modulationwith frequency modulation. 2>
(D) Discussthefrequency spectrum of A.M.wave. 2%
(E) Definethetermmodulationindex and deviationratio. 2>

(F) A bandwidthof 15MHzisavailablefor AM transmission. If the maximum audio signal frequency used
for modulating the carrier isnot be exceed 15 kHz, how many stations can broadcast within thisband

smultaneoudy without interfering with each other ? 2>

EITHER
4. (A) Explainworkingof full subtractor withlogic diagram. Draw its Truth Tableand write expression for
borrow and difference. 5
(B) () Explanmethodof conversonof decima number into equiva ent binary number. Convert decimal
number (15.625) into binary number. 3
(i) Convertocta number (15.21) intoitsbinary equivaent. 2

OR

(C) Explainwithsuitablelogic diagram, how NOR gatesonly can be used to construct AND, OR, NOT
and NAND gate. 2>
(D) What isHexadecimal number system ? Convert (9F2.1A), into binary equivaent. 2>
(E) Stateand prove De Morgan' stheorems. 2>
(F) ReducetheexpressionY =ABCD +ABCD and draw logic diagram for reduced equation. 2%

5. Attempt any ten of thefollowing :—

() Stateany two characteristicsof ideal OPAMP.

(i) GivethePindiagramof IC741.

(i) DefineSlew rate.

(iv) Compute the acceptance angle of an optical fibre from the following data n, (core) = 1.55 and
n,=(cladding) = 1.50.

(v) DefineAcceptance Cone.

(vi) Definebandwidth length product.

(vii) State any two drawback of amplitude modulation.

(viii) DefinePhaseModulation.

(iX) A modulated carrier wave has maximum and minimum amplitudes of 750 mV and 250 mV, caculate
theva ue of percentage modulation.

(xX) Draw logicdiagram of X-NOR gateanditssymbol.

(xi) Definenibbleand Byte of adata

(i) 1f (110.11),= (X),, find X. 1x10=10
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