PHYSICS MODEL QUESTION PAPERS
FOR 2020-21, 2021-22 & 2022-23 ADMITTED BATCHES

2.8 ADIEKAVI NANNAYA UNIVERSITY:: RAJAHMAHENDRAVARAM
%@ B.5c Physics Syllabus (w.e.f:2020-21 A.Y)

MODEL QUESTION PAPER | Sem - End)
B.5¢ DEGREE EXAMINATION
Semester — 1
Paper 1: MECHANICS, WAVES AND OSCILLATIONS

Time: 3 hirs Maximum Marks : 75

Section A
Answer Any Five Questions SX5=15M
Impact Parameters
IR 0
Write a short note on Gyroscope
BoBTr) D &0 Ddboipodw
Show the conservative nature of central forces
Sofaiy ererer cloog) DeE O ArEnan

Give brief idea about GPS
GPS rbfed Sxborr Sroiudu

OB hobh e b e

[f a Rod travels with a speed with V=(L6c along its length | calculate the percentage of contraction
. 0.6 Sridund ordoixind) S dlug) HoHOer(a i ding), Tadndnd S e

,_,_
L |

. What is the fundamental frequency of piezo-electric crystal if y=8%10° pa, p=2.5*10° m k g /m’ and
vibrating length is 3 x10° .
. Aol Ry dlog), SrdEpiajmoay ST dudw

et b

. Find the fundamental frequency of longitudinal wave in rod of 1m length fixed at the mid point with both
the ends being free _given the velocity of the sound in the bar V=3000m/'s and the density of the material of
the bar p=86Mkg/ m.

4. Sociid DAodesdsd oeb E25°D edvBd, ddod Falng Frd: e sdofiddn $26° 6gd
Srich V=3000m's S& &' Jroged p=8600kg/ =

5. Write five applications of Ultrasonic
16, edch Ao dlnd), Baoddaren D0 groina

Section B
Answer ALL The Questions. SX10 = 50M
17. a) Explain the principle of motion of a rocket and derive for its velocily at any instant when it is
moving under constant gravitational field
18. o285 Adnd Dobduandy Ddfecban . PO hoorsin S8 ddbdsdy i BT s

fadnaiiedt oD SrddnsD TREID
19. (OR)

20. b) Derive Euler equations
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21, cdwred argdnds Tradodn

22. a) Define Central forces and show that they are conservative in nature.
23. Sofholy perusn Dadod) oG Ddgdcod DdFDocnd

24. (OR)

25. b) State and prove Kepler's laws of planetary motion.

26. 805 ryird Doliaredy S i

27. a) Describe Michelsons- morleys experiment. Explain negative result.
28. arg%e‘i - ardhdirtdnd Ddbodd | dom Hiddwdn Ddrnododn

29, (OR)

30. b) Explain Einsteins mass energy relation.

3l ﬂ‘ﬂ'ﬂ'& dlug) Gaoed - #8 Dobary Ddbodnan

32. a) Solve the differential equation of damped Harmonic Oscillator and discuss the critical damping.
33. 2084 " Desg Euvmre uafod dinddmrusi rdonan

34, (OR)

35. b) Discuss about two coupled oscillator and derive expression for normal modes.

36. G0 oo Eoro Do FSoipdw

37.a) Denve an equation for the propagation of transvers waves along string. Discuss the case of string

clamped at both ends.
38 radoeds Ond' a0l oo RdStnand TeLoL Bhpiprr Dlcdedd dnd'D

goarerara Daboinan
19, (OR)
40. b) Explain the production of Ultrsonics using Piezo electric method.
41. pE Dl HOD orDr edoe e GAan DBoindw
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MODEL QUESTION PAPER { Sem - End)
B.S¢ DEGREE EXAMINATION

Semester — 11
Paper 2: Wave Optics
Time: 3 hrs Maximum Marks : 75
Section A
Answer Any Five Questions 5X5=15M

L.

Explain the defects coma and astigmatism in a lens. How are they minimized?
Doty DRyt doin Sogd wDcn DDHBoipaw. TR eEEANT Fufadddn

2. Distinguish between Fresnel and Fraunhoffer diffractions
2785 20Boin 00 DS DOdhdwe Dordndy DD8Iwepan
3. What are quarter and half wave plates?
ugadunﬁ avboi E’EE“‘F::J ddort DeE DSBoinaa
4. What is holography? Mention its uses.
e iy eSTAIL o edrTre grobed
3. A double convex lens has mdi of 40 cm and 10 em. If the refractive indices for violet and red colours
are 1.52 and 1.5] respectively, what is the longitudinal chromatic aberration for an object at infinity?
L‘bsm:‘:‘:- S0arE"d SSo clwg) TRITED 40 cm & 10 cm JHE) SoBCin &ddotold Mo S80S
foessdien 152 Sudodo 1.31 S8 eSodaT o ﬁ.ﬁlmc‘.:r EJKJJES«QJJ%S{' =] Dardadan
50 Andu
6. A lens of thickness of 2em and refractive index 1.5 placed in air has radii of curvature 8 cm and 8 em.
Find the system matrix and focal length.
2em Svocdn 1.5 HEB5 Rgdwen o Sbdo DS’ ad)ndd ol Sgdv TRrgaw Bom
raijoddan Suboin Ardgsa E0f dodoo
7. A 15 cm tube contaning cane sugar solution shows optical rotation To. Calculate the strength of the
solution.
. o
z tﬁﬂ&_ﬁ raaan 15cm F?ééutﬁ“ Eyp 7 CUFANT & P Mﬁ ﬂnmgaénm Eééuﬁ:.:ﬁu
8. In Newton’s rings arrangement the radius of curvature of the curved surfaces is 50 em. The radii of the
9" and 16thdark rings are 0.18 cm and 0.2235 cm. Calculate the wave length of the source of light.
TAPEPS doaire Hdirted” 9 Mbain 165 D88 dvaire rge 0.18cm&).2235cm Sgde
;J’Eﬂ“gu S0cm 220058 s70d g, ddort E;!u.ugs A0 9% ccbawn
Section B
Answer ALL The Questions. SX10 = 500
9. a) What is chromatic aberration? Obtain an expression for the chromatic aberration of a lens.
S DHOSHS0 EaTFaaD 7 ag ShEn CEJJE;L ::g:}::-::a:mm clos), o agﬁan DSBoinan
(OR)
b) Explain spherical aberration. Describe minimization techniques
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Avah DDadan el . orOR) QD .:}ﬂ“ﬁutﬁ:]tﬁ.}&m

a) How are Newton's rings formed? Describe Newton’s rings experiment o determing the wave length
of a monochromatic light with necessary theory.
Ares Svdires Jo HhCoaw. JEadsod ﬂ-ﬁ-unﬁm:g‘aﬂl Ares SediFe T U

ol otinh

{OR)
b) Explain how to determine thickness of given thin wire by forming wedge shaped film.
D& Dordaw kool Ry Of Soocana der g0 ochan

.a) What 15 a zone plate? Describe 15 action. Explamn how a zone plate acts like a convergent lens

having multiple foci.
anodie Dedsy edmradd 7 ol fobdy Dd0od) doodle Dedshn et Ferjeddiny So

oersed St ST DS el drdpawn
(OR)

b) Explain diffraction of light due to single slit.

D68 OB Dy Do DDHGH10M DdBophw

.a) Describe the construction and working of a MNicol prism. Give any method of producing plane

polarized light.
A5 Dikd IT7RADAD Sain Dibcin ArAsni DBeipdn 2860 rdd 5r0dd Toch w8

DEFESsE DSdoindan
{OR)
b) Define optical activity. Describe how the specific rotation of given optically active substance using

laurant’s half schade polarimeter.
Troer der Ziundn edrdd e edordir MORIFDEID DT REE S0 Je

d8f ot

.a) Explain construction and working of He-Ne laser.

rBoiio -DoirD dab dog), Jomran Subakn HIB0ID DEFdsn DdBoIpaw

(OR)
b} A double convex lens has radii of 40 cm and 10 em. If the refractive indices for violet and red colours are
1.32 and 1.51 respectively, what is the longitudinal chromatic aberration for an object at infinity?

dsnf:‘l- gywersrd StadEo cﬂuﬂ& aragren 40 em & 10 cm Sy Sofoiny eddoton: e HEBDD

fomsiwen 152 20Boin 151 S50 odedErded’ &) wBond; 9 AF )

HaiofT Anaiao
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MODEL QUESTION PAPER { Sem - End)
B.5¢ DEGREE EXAMINATION

Semester — 111
Paper 3: Heat & Thermodynamic

Time: 3 hrs Maximum Marks : 75
Section A
Answer Any Five Questions 5X5=25M

9.

B Sc

Derive an expression for the coefficient of viscosity of a gas on the basis of kinetic theory of gases.
mmhﬂmmmm 29020 heh i':gﬂnd::m oo DSBainsan

What are pyrometers? Describe disappearing filament optical pyrometer.

Srafolfeh 8 g DEE Dot DIBpIw

What are pyrometers? Describe disappeaning filament optical pyrometer

0y & DEroddnis g Ddfodadw

Obtain clansius- clapeyron equation from Maxwell’s equations

argy & adusdee oryE Fhabh -Phod Adeded aomBodiin

Discuss the effects of Chloro and fleore carbons on ozone layer

LE8'5 Todna 8 - IF =60 o dlug) a6 Dbopan

What is Entropy. And explain how it changes in a reversible process

Jotf'DD  DBodpan. edludair Hiabds’ ol SR a8 Dioipam

The efficiency of a Comot’s engine is 60%. Calculate the increase in temperature of the source so that
the efficiency becomes T0%.

=8) oadn dug) Faogoblt. d Iauge 0% wand ord adyce &' e ooy Jes
Calculate the surface temperature of the Sun, given the radius of the Sun = 7.04 x 10° Km, distance of
the Sun from the earth = 14.72 x 10" Km, solar constant = 1400 W/m’ and Stefan’s constant = 5.7 x 10.*
lurrm-: K—L

At ebbde sfcd G99 ohantl. ArdyD ;:I“ﬁ.ﬂ"gu 704 x 10° Km &rlosood

ArEE e drdo 14.72x 107 Km 2rd Sorodie 1400 Wim® S0dain HarS horoso
(= (<3 (<3

Section B

Answer ALL The Questions. SX10 = 50M

a) Denve Maxwell's distribution law of velocities.
m@%ﬁ ST Do ArgEy 'D‘H%]-u-a'. -
b} Define coefficient of viscosity and thermal conductivity and derive the relation between them
using Kinetie theory of gasses.

) fierrbean ddoin e Trarsdiucin Adtarod) o8 S0df Hobodidni groin e
RS i:gnﬁ;ﬁn EPLOR TR0
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a) Derive Plank’s law of radiation. Derive an expression for energy distribution?
arof Didm ArEE) TratnaAw . #2 Dade AT DD80paw
(OR)
b} Explain the construction and working of PyroHelio meter.
DErBalr oed ding) Joryrein Subain Db JTrabudn
) Describe the working of Cornot’s engine and denve the expression for iis efficiency
E“E:l @oAr Dedde dudoin orr) :}:ngam SOy Gotuain
(OR)
b} Explain T-5 diagram and derive expression for effiency
T-5 Hns Jedd ol Fdnd Sans &y Bodinin
@) What are thermodynamic pmaongljnls‘? Derive Maxwell™s thermodynamic relations.

sLGs I Do, SoPgDe :n:ﬂ ?Eagmg :).:]:nﬁtﬁrr:}l a0l

b} Drefine Joule Thomson effect and denve and expression for cooling

S - granD DHddwn DB  B'S - Triuyd F6DErDE 2lugdnd DoBoipdw
a) Descnibe how low temperaiures are produced by adiabatic demagnetization. Give the theory

of the experiment.

-;QEQ Ndaibr) oo oo vey E%fﬂwg.; D Detorr FodscnS DoBoinsn
b} Explain the hquification of air by Linde’s I'I':I:E'Thl.':df'.

8o DES DPLEE FrokugIDEsni DdBeiHan
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MODEL QUESTION PAPER { Sem - End)
B.S¢c DEGREE EXAMINATION

Semester — [V
Paper 4: Electricity, Magnetism &Electronics

Time: 3 hrs Maximum Marks : 75
Section A
Answer Any Five Questions 5X5=25M

1. Derive expression for the potential due to a point charge.
Doth ewD¥in Sed $8A TEDS edyBocdn
2. What is Hall Effect? Write the applications of Hall Effect.
S Q0 Dddw el ol sdnadoruds grabod
3. Write the integral and differential forms of Maxwell’s equations.
;‘.\J‘E%ﬁ Nobdre Dedid ooy Dofed draroed groindn
4. Derive the relation among D, E and P.
D.Eand P 06 ey Mokiodhons grodisaus
5. Calculate the resonance frequency of a LCR series circuit with a resistance 10&!, inductance 20mH and
a capacitance of (L.02pF
LCR decido dlus), @0ord ﬁMEa;l_;‘uEﬁJ g0 faw 8 gan S 10 &! M%ﬁh sndoin

8FHiaSy 20mH, 0.02uF.

6. For a transistor a =095 and its emitter current is 1mA. Find 1ts base and collector currents.
erRb diwg) a =095 Jufow sord DayS ImA eond werd Suboiw gogh Ddogd Dend

Jodh.

7. Convert the following binary numbers into equivalent decimal number
i 101000101 i 1111001

s 308 & Rogr) HrH0eS D DoawA ST DOLLNT Froindw

i. 101010101 . 1111001
8. Perform the following subtraction using 2°s compliment method
L 101100 —001110 s FI110011 — 00001 100
gy
da Sob SO RSueAD 2" srownoeh :)QG ==y #2508 S

L 101100 01111056 11110011 < 00001 100

Section B
Answer ALL The Questions. SX10 = 50M
9. a) State and prove Gauss’s law.
T mcbaands gor dFoochain
(OR)
b) Derive expression for the capacitance of parallel plate capacitor with dielectric slab
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REFSG Dot Hdy HFE5080 eoddiny BN D eoryBocan

10). a) State and explain Biot - Savart’s law. Derive an expression for the magic induction at a point

on the axis of a current carrying solenoid.
pdirs - Q":}g Dobanandy Dafodnan T Fborons & :}ffﬂl&rﬁ Qﬂb@é@_ﬂ? orr
wiio Hog E.ﬁl Dociogn .‘5%5 m&bnﬂ ﬂgam DSBoInan.

(OR)
b) Explain Faraday's laws of electromagnetic induction. Derive expression for coelficient of
coupling.
ua ﬂﬁ&%ﬁ i‘_'s-n‘iH‘)“EIDd oy groduoda 7 do0Boh :jf;i“ij“.t}l &B"Jﬂmﬁ.}an

. @) Describe the behavior of senies LCR circuit when an alternating voltage is applied to it. Explain

the condition for resonance.

LCR Dexirmd 2. & 5&3&- *a‘.'}&am_-}m Ore) s grodudy doboiv esdoord
Sodddn DSdaiysn

(OR)
b} Derive the equation of electromagnetic wave and hence determine the velocity of propagation
of eleciromagnetic wave in free space.

Doy mb%nﬁud dhtfodt ibE0manA eory Dot T ddort Do Hiidw Tradnaw

. @) What is transistor? Explain the working of PNP and NPN Transistor.

PNP soboduw NPM Q".ﬂ:}.‘é}ﬁ- M@; Sibaio Ad8oinaduo.
(OR)

b) Deduce relation between alpha, beta and gamma.

erery, 6F Snfain TRAF & dud] e Doklodan gralndn

.a) Explain the functioning of a Half Adder and a Full Adder along with respective truth

tables.
Rogwd 00 (2D cirerd ) fudoiw S arad © dwg), Ja wdu oo D
aos), Drdado Doboipain
(OR)
b) State and prove Demorgan’s laws. Realize AND, OR and NOT gates from NAND logic.
& - ArgD boretaw Do docaw ? ol HAND]EEJG;&JJUS?E::E (AND ) , esb
(OR ) S08cin =S (NO” SO0 TN,
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MODEL QUESTION PAPER ( Sem - End)
B.Sc DEGREE EXAMINATION

Semester = [V
Paper 5: MODERN PHYSICS

Time: 3 hrs Maximum Marks : 75
Section A
Answer Any Five Questions 5X5=215M

1. Explain L-8 and J-J coupling schemes.
L -5 sobain J -Jsi}nﬁﬁgﬂmm DSBociod .

2. State and explain Zeeman effect.
2dom oy DdHdodod.

3. How inter nuclear distance in a molecule can be determined
m;jgcmﬁ mdﬁd Gt oer Aol Addhvi,

4. Define Binding energy of nucleus. Calculate binding energy of nucleus
Soge podd #20 DBoipaw . PR DDderr JE) Adord Senipaw.

5. What are properties of nuclear forces.
Sogid perw dw*&um SENENA0.

6. Write about Geiger-Nuttal law.
06 . A9d  Dabardy Ddbodod .

7. Briefly explain the principle of solid state detector.
Aol 2 2826 22 dolw oy Dsbodod.

8. The mass of wCP*is 34.98 a.m.u. Find the binding energy per nucleon. Mass of neutron is
1.00B66S a.m.u and mass of proton is 1.007665 am.au.

nC1™ g, @35oeD 34.98 amu. B0rSy @3oD 1.008663 a.m.u 2uain SFerdy gD
LOOT665 a.mu. Lodd ¥ 20 Arjdaira A S8 dodw.

Section B
Answer ALL The Questions. SX10 = 50M
9. a) Describe the Stern Gerlach experiment and indicate the importance of the results
obtained.
?-gﬁ-l Ags Dairrdun Dobodd é‘ﬂ‘ﬁ‘)ﬁdm audod
(OR)

b) Explain Raman effect. Describe experimental arrangement to observe Raman effect.
Teon adrd Doy Halrd Grdiger oraiod

10). a) Describe Davision and Germer Experiment.
E0%0 Sobain &bﬁéﬁ Eale Sy ﬂﬂ'uﬁl Sendod
(OR)
b) Describe Heisenbergs Uncertanity relation. Derive Energy - time uncertainty.
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Fam 06 ) I a Argedy D58ed) 25, Toudve By Ihd Aarge) ddrdodol

a) Derive an expression for energy levels of particle in box which is 3-D motion.
03¢5 3-D dwde SDHAS Smo clng), 83 Argrl) &0 Ga dabod.
i ~ (OR)
b) Derive Schodinger time dependent wave equation.
¥ ofad To ALY &7 Soded

.a) Explain Liquid drop model of nuclus.

£ Dodho SHdorre fbodd DdbBodod

(R
b) Explain the construction and working of GM counter.
otab :Jc:“é'm:m 8w s b ) ttn‘;!':':ll Selnd

a) Explain about type -1 and type -2 superconductors and write brief about BCS theory.
I - & dgo 2 - S déo eof) Tmard DFgee (bbod) Ddbed BCS Agroddusy graiod
(OR) & =] =]

b) Explain the distinct properties of nano materials.

=3 bogre dog), doudy Ddbodoed
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MODEL QUESTION PAPER { Sem - End)
B.S¢ DEGREE EXAMINATION

Semester — ¥ (Skill Enhancement Course -Elective)
PAPER-6B - Low Temperature physics and Refrigeration

Time: 3 hrs Maximum Marks : 75
SECTION - A
Answer any FIVE Questions SXS5M = 25M

Explain about various properties of materials at low temperatures

Give a short note on different methods of liquefaction of gases

Give a brief note on Vapour pressure thermometers

Explain the Concepts of Correction and Calibration in Gas thermometer
Explain the terms : Natural refrigeration and Artificial refrigeration
Explain various properties of refrigerant.

Give a short note on Refrigerant leakage and detection

Explain about the role of refrigeration in Desalination of Water.

GE SO0 TN e L e

SECTION-B
Answer ALL the Questions AX10M = 50
9. {a) Describe the production mechanism involved in the production of
(i) Liquid Hydrogen and (ii) Liquid Nitrogen
(OR)
{b) What is Adiabatic Demagnetization 7 Give it's theory and Working.

1i}. (a) Write a note on (1) ‘Resistance Thermometers and
(1) Magnetic Thermometers with their advantages and drawbacks.
(OR)
{b) Explain about the types of Refrigeration Systems
(1) Vapour compression and (i) Vapour Absorption

11. {a) Explain Refrigeration Cycle along with its Block diagram
(OR)
{b)Explain about the Classification of refrigerants

12. {a) What is a Refrigeration ? Explain about it's working with the help of a Block diagram
(OR)
{b) Explain about Various types of : (i) Compressors (i1) Evaporators
{i11) Condensers in Refrigerators

13. (a) Explain about Cryogenic rocket propulsion system
(OR)
ib) Explain the applications of refrigeration in :
(i) Food preservation methods
(i1} Chemical and process Industries
(i11) Cold reatment of metals
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MODEL QUESTION PAPER ( Sem - End)

B.S¢ DEGREE EXAMINATION
Semester = ¥ (5kill Enhancement Course -Elective)
Paper-TB - Solar Energy And Applications

Time: 3 hrs Maximum Marks : 75
SECTION - A
Answer any FIVE Questions SX5M =25M

Explain about the Spectral distribution of Solar radiation

Explain the terms : (a) direct (b) diffuse and (c) total

Give a short note on thermal collectors radiations

Write a short note on Solar desalinators

Explain about : {a) homo junction and (b) hetero junction Concepts in
semiconductor interfaces.

Give a short note on various types of Solar cells

Explain about the advantages and limitations of Thin film solar cells.
Explain about energy storage modes in PV Systems

Explain about the semiconductor interfaces.

by =

Bl B, B

SECTION - B
Answer ALL the Questions SX10= 50M

9. (a) Explain the principle of Working and direct radiation measurement in Pyrheliometer
(OR)
{b) What is Pyrometer ? Explain the Working principle and direct radiation measurement involved
in it.
10. {a) Explain about a Flat plate collector of liquid heating type and obtain Energy balance Equation and
Efficiency
(OR)
{b) Explain the Solar Water heating system involving natural and forced circulation types

11. {a) What is a photovoltaic call ? Draw it"s equivalent circuit and Explain
about : (1) output parameters (ii) Conversion Efficiency and (iii) Quantum Efficiency
(OR)
(b) Explain the following Effects of (i) Series and shunt resistance (ii) light intensity
{iii) inclination and (iv) temperature on the Efficiency of solar cells.

12. (a) Explain the configuration, structure, advantages and limitations of CdTe / Cds Thin film solar
cell
(OR)
{b) Explain the concepts of (i) Solar module fabrication steps anD (ii) modules in series and Paralle

13. (a) Explain about Various primary storage Batteries
(OR)
{b) Explain about Various Secondary storage mechanisms
(i) Fly wheel and (ii) Supercapacitor
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