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Time: 2 Hours Max.Marks: 75
Answer any FIVE questions from Section A and B choosing atleast Two questions from each section.

Ezch Question carries 10 marks
S SECTION-A 5x10=50Marks

1. Derive the equation for motion of a rocket.

12

- Derive the Euler’s equations and write its applications.

)
h

Define Central force. Show that Central force is conservative force.

A

Derive Kepler's first law of planetary motion.

h

Describe Michelson-Morley experiment with a neat sketch.
SECTION-B

6. Derive Lorentz transformation equations.

-\
.

Derive differential equation for the damped harmonic oscillator and write its
Solution. Discuss Under damped condition.

8. Define Coupled oscillations and Discuss about two coupled oscillators.
9. Derive an expression for velocity of transverse wave along a stretched string.
10. Describe how to produce Ultrasonic waves by using Magnetostriction method.

SECTION-C

Answer any FIVE Questions. 5x5=25 Marks
11.Write a short note on precession of the equinoxes.
12. State and explain Kepler’s Third law.

13. Write a short note on length contraction.

14. Write a short note on logarithmic decrement.

15. Write any five applications of Ultrasonics.



16. An empty rocket weighs 6000 kg and contains 44000 kg of fuel. [f the exhaust
velocity of gases is 1 km/s. Find the maximum velocity attained by the rocket.

17. If the earth be one-half of its present distance from the sun, What will be the
number of days in a year?

18. Calculate the fundamental frequency of a quartz crystal of thickness 0.001m.
Y=7.9x10"" N/m? and p= 2650 kg/m>.
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S.V.K.P. & Dr. K.S RAJU ARTS & SCIENCE COLLEGE (A), PENUGONDA
SECOND SEMESTER
I B.Sc. PHYSICS (20P11Y?2)

WAVE OPTICS
(w.e.f. 2020-21 Admitted Batch)

Time: 3 Hours MODEL QUESTION PAPER Max. Marks: 75
PART -1
Answer any five questions choosing at least two from each scction.
Each question carries 10 marks. 5x10=50 marks
SECTION - A

1.Explain the occurrence of interference fringes in Lloyd’s mirror arrangement.

2. Describe with theory of Newton’s rings Experiment to determine wavelength of
monochromatic source of radiation.

3. Describe Fraunhoffer diffraction due to single slit.
4 What is a Zone plate? Explain the construction and working ol'a Zone plate.

5. Explain the construction and working of Nicol’s Prism.
SECTION-B

6. Give construction and working of Laurent’s half shade polarimeter. How would
you use it to find the specific rotation?

7. What is chromatic aberration? Derive the condition for achromatism when the two
lenses are in Contact.

8.Explain spherical aberration with neat diagram. Describe the elimination of
spherical aberration using two plano convex lenses separated by a distance.

9. Explain the construction and working of He-Ne gas laser with ncat diagram.

10.Explain the principle of holography and write its applications.



PART -2
Answer any five questions. Each question carries 5 marks. 5x5=25 marks
[1. Explain the formation of colours in thin films.

12. In Newton's rings experiment the diameter of 10" dark ring is 0.433cm. Find the
wavelength of incident light, if the radius of curvature is 70cm.

I3. Compare Fresnel and Fraunhoffer classes of diffraction.

I4. State and explain Malus law.

[5. Calculate thickness of quarter wave plate given u=1.533:4.=1.544 and A=5000A.
16. Calculate the focal length of lens of dispersive power 0.01 which should be placed
In contact with convex lens of focal length 84cm and dispersive power 0.021 to make

achromatic combination.

17. Write the advantages of Fiber Optic communications.

18. Write the applications of lasers.

Txx
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Time: 3 Hours Max.Marks: 75

Answer any FIVE questions from Section A and B choosing atleast Two questions from each section.
Each Question carries 10 marks.

DES 8350 D 0B EDH50 Bocks (59 €0 J0DE T 0 BT 00
19¥) 50 DS 550 (TP O50 5.
10 2,87 1% 50 10 Sy e.
SECTION-A 5x10=50Marks

1. Derive an expression for coefficient of thermal conductivity on the basis of
Kinetic theory of gases.
SO0 N BOS VTOBO0 STBOMT TN Ty &R TETEE I DaLESE0
o0&,

2. Derive an expression for Maxwell’s law of distribution of molecular velocities.
2.8 TFANIHSR @R SEEN O VB0 Vebden TOO GotrBy BOD Sr6) IS S
05580 AT (&), G IA0TNIN?

3. Describe the working of Carnot’s engine and derive an expression for it’s
efficiency.

S8 &R0NO(H0 TNEY DB DHB0T) 9 530 DANEBENR0 TP,

4. Explain change of entropy in reversible & irreversible processes.

E5055 58050 DE K DIEADNS’ QOUTDETR S DSBOTHS.

5. Derive Maxwell’s thermodynamic relations by using thermodynamic potentials.
SAHDE FOACHS) & SETEOT BNF SrE) NS &GAIBE DDESeTO&
GE) 0T,

SECTION-B

6 . Derive Joule - Kelvin coefficient for a perfect gas.

HOIE 7080y ANEY TS BO N HEIEN G )BOTHSW.

7. Define Joule Thomson effect. Describe porous plug experiment of Joule
Thomson effect.

TS 7008 HOSHN ITR? TR 2 (HTrHS0 5o TS TodS
DO SPoTHW.

8. Define adiabatic demagnetization. Explain how low temperatures are obtained
using this effect?

DENE DS 0B850 ITREA? DERE DECHRY0BESe DS o g0
9e55¢) ) Ee((1e5e0 ey F 08t DIBOTHRW.

9. Explain Quantum theory of radiation and derive Planck’s radiation law.
5°$0€0 DZBEI RFTOBND DHB0D), 08 ) DEGE M550 ST YBOHE.

10. Describe the construction & working of Angstrom’s pyroheliometer.

e300 ("0 DT TOTIC B U716 B0 HATAD oS0
DIBO0THAW.




SECTION-C

Answer any FIVE Questions. 5x5=25 Marks
DT 8¢5 [DFOH DS S0en |T*oH0b.

1. Explain about Transport phenomenon.
@250 [COASAASTED K8 ) DSBS,

2. State and prove Carnot’s theorem.
S8 DFT0SE0D (3°, DETFDOS0&.

3. Deduce Clausius — Clapeyron’s equation.
TR THT°S DAMEBE25080 &0

4. Write applications of substances at low temperatures.
OB ) GBS 5 DT> TWE) NSET B)obk.

5. Define solar constant. How do you estimate temperature of Sun?
D0 DT OEIN 0 DB DO, D385 TInEy GEFHSS D VeSS0 LTSS E
SOD0EG.

6. Calculate the efficiency of reversible engine working between two
temperatures limits 72° C and 127°C.
72°C 0BT 127°C ROLBHG) GRS @536 5255 HATASNTDS)
&) &R OO0 T3y, S5 5k SELELOAB.

7. Calculate the temperature of inversion in case of hydrogen, T for hydrogen is
-239.9°C?
TIEBS SobH SEPFHS 239.9°C oS oD DS &35 DOes?

8. Determine the temperature of the Sun with help of Wein’s constant, given
b=2.92x10*m-K, maximum wavelength is 4900A°.

DS FIBI0F QOIS SHTFAOD 8O SIS0 SETSOmTP S3Sygd B0E),
S By EQ0S.
Am= 4900A° , b=2.92x10m-K.
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Time: 3 Hours Max.Marks: 75

Answer any FIVE questions from Section A and B choosing atleast Two questions from each section.
Each Question carries 10 marks.

ES O 508050 D o0& EIDSH Bodh DFren JonE SH0E0 08 BT
¥ % ddsrrreed S |T°O820050.
D& 28y 1DF ¥ 10 Sredoy en.

SECTION-A

5x10=50Marks

1. State & Prove Gauss’s Law.
TR APEQ), (570 AET0TV.

2. What is Capacitor ? Derive the relation for capacitance of parallel plate capacitor
with dielectric medium.
T22655 eITHA? FEED HOES DaroSd HOTO Tread T e3s
SHEEBEIIN D & )OO0,

3. State & Explain Biot-Savart’s Law. Derive an expression for the magic
induction at a point on the axis of a current carrying solenoid.
2 TITET-058 DOHNINDF SO, D5BOHRM. DS (ITCRDY SForond
e0Z 50 S @aHRL0S (DEEI BHNEBX50 T>EP.

4. Define and explain Mutual induction. Derive the expression for coefficient of
Mutual induction of two coils.
95558 [DBE B DO, DHOO0E. Bodk 8 & s He eS8 DO
HoeasrdE HNEBETR), T-22EPW.

5. Describe the behaviour of series LCR circuit when an alternating voltage is
applied to it. Explain the condition for resonance.
2,& LCR (383 S00H300F0 I570S0 STE 305005 TBRSY ) TR 1HIGSD
3BTV, TR DT 28500 DSOOTIW.

SECTION-B

¢ Describe the equation of electromagnetic wave & hence determine the velocity
of Propagation of electromagnetic wave in free space.

255508088 SOl HAESEFD) GEIO0D, BT ST° A0S SEONBHIS0IZ
BHIHESET), T YOOTD.

2 What is transistor ? Explain the working of PNP and NPN Transistor.
1E7INE eSTRBW? PNP 0030 NPN 1E7R)mE €0 DATAIN DEFOBND
DSBOTHW.

8. Explain the CE characteristics of a Transistor.
167N CE @DOE TN 5007 DIB0Yd.

9. State & Prove Demorgan’s laws. Realize AND,OR and NOT gates from
NAND logic gates.

EBrTS DF 0SS0 DEY, AETD0D0. NAND 7236 S0 AND, OR 00080
NOT &° 580 T72)EP.



10. Explain the functioning, of a Half Adder and a Full Adder along with respective
truth tables
€9Q0OSHA) OGN K" PO0ZDOR e BT o5 DErdan 637¢35 250206000 Dby
DK D38 DSOODE

O ) u)ux)()()u\)):_um.

SECTION-C

Answer any FIVE Questions. 5x5=25 Marks

QTR 0 (HF) OB DAL Snen (370008,

L. Derive the relation among D, IF & P.
D, E OGN P ) 60858 022008 €& )E0Tea0.
12. What is Hall Effeet ? Write the applications of Hall Effect.
S (D20 WIMPFTN? IS D2raR8 @S5GN (7050
13. Explain Lenz’s law.
S028 QT DO,
14, Write the integral and differential forms of Maxwell’s equations.
36 Y S HESET TEy HSTEDD DO @SFOS BT (57705030
5. Calculate the resonance frequency of a LCR series circuit with a resistance 10€2,

inductance 20ml, capacitance of 0.02uF.
10Q © DE0, 20mH © QOKES), 0.02pF TVDS) e LR (363 Her08rerdd edT

RN TSP MENCUIIRSENVIRIVIN Y
16. Explain how zener diode acls as a voltage regulator.

SoB ST ST AOHOBFOT Jer HATANS SOOI,
17. For a transistor o= 0.95 and its emitter current is 1mA. Find its base and collector

currents.
18RO o 7o 0.95 8050 D (HTI0 TMA. & ET)nE 23D B0 §§d
|DTIFOD & 000 -

13 Convert following Binary to Decimal.
1808 HOPIOD & §0875 5390 00 BF0FITS0SE X780 5m.

(i) (10100)2 (i) (11001):
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Answer any FIVE questions from Section A and B choosing at least Two questions from each section.
Each Question carries 10 marks.

RES D 830 ) 500B EQHS0 Bodh (D e0 JoDE Fhoooear VT 0
1098 @30 DSTTIees S0 (TS50,
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SECTION-A

5x10=50Marks

1. Describe Stern-Gerlach experiment with a neat sketch.
V0L -TTS (DTI130080 38263 HeE) DSBFAR0S 5000 A.

2.What is Raman Effect? How it is experimentally studied.
T DR DO ONMTRTN? TR DT J°S S8 DdO0H0E.

3.Explain Davisson and Germer experiment for the detection of matter waves.
(30355 B00RNOR THOTLEZ BA2S B0 TS5 (DT, DSBOL)S.

4 .Explain Heisenberg’s uncertainity principle for position and momentum and
write its extension to energy and time.

TS 08 @) Q@) 790 SDOAW (D35 B8 ee)D0B0R. SIS
20805 ¥8§ JrErR), Hrat G )B0W0k.

5.Derive Schrodinger’s Time Independent wave equation.
|SFA0HE 5702030 SEPINGHR DWESETR), G YA0N0E.

SECTION-B

6.0btain eigen values and eigen functions for a particle enclosed in one
dimensional potential box of infinite height.
3508 ) > DENBTD F8330S” GOHVAS Eesind TWE), DAS DeSen SO
20S (DadAsren Tr2¢)od.

7.Explain shell model and write its merits and demerits.
EB)6 50570 DaIBOTNSN. 83°¢3 SHTTTO DOGM S'Frerd) BOrHOA.

8.Explain the construction and working of GM counter.
065 S0 MHeEa¥ain GIE) AT°2Esine% S0B050 HATTAEN D508 DSBOIIED.

9.Explain the classification of Nano materials.
TS TP IQESD DBSB00E.



10.What is Meissner effect in super conductivity. Explain Type-I and Type-II

superconductors.
B8 550 BIISE HOSS0 @SrIn,? Type-I 06080 Type-II
OBTTES §50e K8 ) (o0,
SECTION-C
Answer any FIVE Questions. 5x5=25 Marks
QB ¢ (HF K ASrrSSmen (F*cahod,

I'1.Explain L-S coupling and J-J coupling.
L-S 08050 J-J Hocrdsners ANIeTeInlote

12.Mention the properties of matter waves,
(&5 SSorred BTm3ered S)0A.

13.Explain the physical interpretation of wave function,
SE01 SHB0ADEN TBE), 2T AE FEES S DSB0B0A,

14.Write a short note on liquid drop model.
1695 D0 SR K8 @M T°5S (°ON0A..

15.Write any five applications of superconductors.
BBTTTO PO AT A0 (T0H0 .

16.The exciting line in an experiment is 5460 A and the stokes line is at 5520 A.
Find the wavelength of anti-stokes line. :

28 (DBrriesweS” esBeses Bap ToE) SEORBGsw 5460 A S08ass 5, B By,
SBOME5:5% 5520 A oo Do) £F5) B> Iy SEONBEG51% & orbgs

17.Calculate the debroglie wavelength associated with a
velocity of 2200 m/sec.

2200 m/sec BHS0S’ 5O (¢S Togy, ST SSOMBE55085 B ocsHrisn,

proton moving with a

18. A neutron breaks into a proton and an electron, C
in this reaction in Mev?
(Mc=9.1x 107" kg, M,=1.6725x10%"kg, M,= 1.6747 x 10-27 ke,
» C=3x 108 m/sec).
2.8 o[58 w985 2.8 &
S'H508) BELOHSW.

(Mc=9.1x 102" ke, My=1.6725x 10%7kg, M,= 1.6747x]02" ke,
» C=3x 108 m/sec).

alculate the energy produced

SLETS (0TS O DTS 17 NatvieWetay (&eS5Tr
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Time: 3 Hrs, Max. Marks: 75M

?(wcf 2020-2] admified Batd\)

Answer any FIVE ‘questions from sections A and Bchoosing atleast TWO questions from each section.
Each question carries 10 marks. 5x10=50M
SECTION - A

<3 - -~
»

1. Describe the production mechanism involved in the production of liquid Hydrogen.

@53&@5&»3’9&@5@?,60@:&@@335Goéo&’m.

- What is adiabatic demagnetisation? Give it’s theory and working.

PTREIS AV 0BEBLSTFA 25D TAMISBIDSB0Z.

- Explain about Constant volume gas thermometer with a neat diagram.

S OSNEEEF (557D E SN D BN AD N AT NS ENSE 0T 5.

- Explain about resistance thermometer with their advantages and drawbacks.

386,5&’9)&Kgéﬁ’ﬁmmbé@oaL&’)&J‘&W@&@O&D@?@&@&gm.

5.Explain about the vapour compression refrigeration system.

273 )0 SIS DL BEITH O S0 DT AN DETS S0 BED 1o,
SECTION --B

6.Explain about the classification of refrigerants.

2SOESSS 50360 .

7. Explain refrigerator and it’s working with block diagram.
FSOEBEAHO(SSN( 8DOBTEE DTSS0S ESar Do
ESPOOV AN IWINPAINTo T TR NNV
.8Explain about various types of compressors.
DABESTOD0NETEND (F0DBIBY) DeSBOTHAW.
9.Explain the applications of low temperatures in 1) Preservation of biological materials
2) Food freezing.

200 )es (S B0E 0 DIET e 1) BIDTTOH0EE £
RN JeTolofal M a Tl N Ts To RO INWY
10.Explain the working of water cooler.

TEEFL OB DIB0DDITAMETISN DB e Y.

2

L5 ]

4



SECTION - C

Answer any FIVE questions.

I'l.Discuss properties of materials at low temperatures.
BOYEL (S IS DT oF ererd 9810504,
12. Explain superconductivity.
OSITES (I DS05883¢5) I8,
13. Explain thermocouple thermometer.
G52l O BEG D S SFHEADDHD SOOI,
14. Explain the stages of Refrigeration.

2SOES 235058r6S* DA B3 DIB0I0A.

15.Write a short note on Eco-friendly refrigerants.
DTS5 @HETS FSDESBNATS ) OINEED STAH0S.
16. Explain about refrigerant leakage.
FSOZBe3DTEMr6 ) STAHod.
17. Write a short note on Cryogenic rocket propulsion system.
B350 BE5" )N £330 YO AN EE S ST oA,

18. Explain about the role of refrigeration in Desalination of water.

Q& ATOTAS (D500’ P8 ESe0 Try, PO INPANTS oA
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SECTION - A

Answer any FI.VE questions fr"om sections B and C choosing atleast TWO questions
from each section. Each question carries 10 marks. 5x10=50M

1.

10.

Eesc;ibe how the solar constant is measured by using pyrheliometer?
RET OV DB GITBTAODFERS05D) DDBEOTFEeNT S5 0cDS?
Describe how the Pyranometer is used to measure Global and diffuse radiation.

DTS DES) SHTFAODBNS050B BNIDSEIDEESNDTO S 08 ) ST A%

Explain the Liquid heating type Flat plate collector.
1I857Q) SETBE0 FPC 5528 1S T 050830

Explain Solar water heating systems involving natural and forced circulation types.

D323 B O ETH) | DTT BSOS GG NGB BE3I §9 DN Y T AW
INWY)

Explain homo, hetero and Schottky interfaces.

DT, 2T 080390588 ereni0 Ja)aI O 0TI

SECTION -B

What is Photovoltic effect. Explain about Solar cell output parameters.
S SeronE ) O S0ITRN 2SN TNE QG E SDST A0S

Explain the configuration structure, advantages and limitations of CdTe/ Cds thin film solar cell.

CdTe/Cdsg)@éggaéeavé@eaof{)wgea@éa@é,@b&rﬁm@éaam
HOBED T°ONOE

Write the steps involved in the fabrication of Solar PV module.

S35 0SFBS L) DAGHEOAHONTOIDH00I0¢

Describe the working phenomenon of Lead acid battery.

Lead -acid w&é&n§&é@é@@3&5@oﬁoé

Explain about the following Energy storage mechanisms

1.Fly wheel 2. Super Capacitor.
éa§60&%§3@5§3@e‘§3@d5“@33355960150&
(1) BBJrerESE0 (2) Db Irded




SECTION-C

Answer any FIVE questions. 5x5=25M

[1. Explain about types of solar radiation.

B EQEBEI0B 5B

12. At the inclination angle 30°, what will be the Zeneith angle and air mass.

:ao;’g)gseamO“mééaés&ea:mé)@mwé’)Léég@%)@é)éé)ﬁ"éoé

13. The Collector aperture area is thousand times larger than the receiver area, then find out the
concentration ratio

%ééﬁ@?@géx@%é@s%mgéxéoﬁo 1000
OEDDE0YSEs55) @35 £85I BDE S50
14. Explain about solar desalinator

OO HEIALEZDIAHO|HOHTE JST O3

15. Write the equivalent circuit of solar cell.

G0N AINEY e 550N HTE NS T O

16. Calculate the Fill Factor for a solar cell which has the following parameters.
Voc=0.21V; Isc=-5.5Ma; V;=0.125V; Ina= -3Ma.
&580ADTWSENE DB 0EIS0DERIEE (FF ) &0
VOC=O.21V; ISC: —5.5Ma; Vnm=0.125V; Imaxz -3Ma.

17. Explain about Solar PV modules in series and Parallel.

D EAT TS0 B D308 AW D00(HS0AEDSB0B0E

18. Write about the comparisons between Capacitors and batteries.

SR80 052580 s ORI ETFI 55O NP O 1STCHOG



