Reg. No.:

Code No. : 20555 B Sub. Code : SMPH 11

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Physics — Core
MECHANICS AND RELATIVITY
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Vxr-er wdliy

The value of Vxr =
(@ O b 1
(© 3 (d) none



WHESD 6 UMEEWF FTTHSHI.

(=) QeudLir
(=) evGasevmm
(@) QeusLit bHmbd avCaevmifler

(FF)  ergldlebenad

Acceleration is a quantity.
(a) Vector
(b) Scalar

(¢) Mixed vector and scalar

(d) none

@wm olews F eerug wrprs  elens
=0.

(@) V- F (<) VXF

@) VF () ggidlédeame

If a force F'is to be conservative, then
=0.

(a) V-F (b) VxF
(o VF (d) None

HLGM 6L

GTEOTD ML
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Qauerfler s NSy, Carerger @flwener
urenguie &M emdlermer.

(1) eulLib (<) Bareur b
(@) ureuemeTwid (FF)  ggibldene

According to Kepler’s first law, the planets are

revolving around the sun in orbits.
(a) circular (b) elliptical
(c) parabola (d) none

Qoo  s50H qerdler gearsdnE CohiEGssrer

oI FSF 6ot QeuefCGu Blenav g S (Ll SS meir
(@) I=Ix+1y (<) I=Ix—1Iy
@) I=1Ix.Iy () gguilome

The moment of inertia (I) of a plane lamina about
an axis perpendicular to its plane is

(a I=Ix+ly (b) I=Ix-1Iy

(¢ I=1Ix.Iy (d) None

S sCamerid et e QzrHeufCuw
Hleawgdnriugdper

(=) %MR2 (<) %MR2

@) %MR2 ()  ggilédeme
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The moment of inertia of a solid sphere about a

tangent is

2 2

~ MR* b) —MR?
(a) 5 (b) 0

T 2 rp2
(c) EMR (d) None
Qeuar(hfrafluler s5gie6ubd

(@) QurQereredl g&gieub
(<) umuied e

@) Bl Lafer eparpmd el
(FF)  ggidlebenad

The venturimeter works on the principle of

(a) Bernoulli’s theorem

(b) Boyle’s Law

(¢) Newton’s Third Law

(d) None

&6iTlq I lg FLOGTLIT(h)

() aU; = a0, (=) Uy = Qo
@) a /v, =ay,lv, (FF)  ggllldeame
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10.

The equation of continuity is
@  au =am, (b)  a, =a

© a /v, =aylv, (d) none

gaflldler HasCousgdler LwalsEGh @ Cummarter

Berrid
(@) pyafldansg () Lheglud
(@) 100m (FF)  ggibldene

The length of an object along the direction of

motion travelling with velocity of light will be
(a) infinity (b) zero
(¢) 100 meter (d) none

gy Qusssded Qme@h @ gisaiar BarsdHnarar

Foerum(

2 2
(<) 1—U—2 (<) 1+v—2
C C
CZ
@) I 1—U—2 (F) O
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11.

12.

The relation for length (J) of a particle moving
with relativistic velocity v, is

2 2
@ Ly1- ® 1+
C C
2
© I 1—2—2 @ 0

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Answer should not exceed 250 words.

(@) Blmeys : curlgradg=0. ¢ -g@m evCae.
Prove that curlgrad¢=0. Where ¢ is a

scalar point function.
Or
(<) V-r-en wluemu sensslhs. (r=xi+yj+2zk)

Find the value V-r. (Where r=xi+ yj+zk).

(=) ooed wrpr Carium’eLé gl eflersEHs.

State and explain law of conservation of
energy.

Or
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13.

14.

(<)

Blenew HME® eUEPTULID GTETLg WME? SISET
garhlenr Cgweour® ubHdl A SHD SS6UD
wimg) ?

What 1is potential energy curve? What
significant information does it give about the
behavior of the particle?

@dpassailan Cepnsms amdl Hlepd.

State and prove the perpendicular axes
theorem.

Or

srawnar sarssler &perm elpd  Gummafer
Yh&sSIDasTan FLTUTL LS S(Hel.

Obtain an expression for the acceleration of a
body rolling down on an inclined plane.
W&Carant algeleorar Gadadlu S&Hiqe6r el
SWsss5HDarear Careanalamuis Smeil.

Derive the expression for the centre of
pressure on a triangular lamina.

Or
QurrQererell g&gicusmss Fadl 6SlaTsEHs.

State and explain Bernoulli’s theorem.
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15.

16.

17.

(=)

(<)

gy @usssgsTe Crrb smosbrsame afleu.
Explain Time dilation due to relativistic
effect.

Or
senevieafler  Hlanp-YHmed  FoTUTL LG
S(medl.
Obtain Einstein’s Mass-energy relation.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

(=)

(1)

Answer should not exceed 600 words.

Gauss Divergence Cspnsanss gl Hlepdl.

State and prove Gauss Divergence theorem.
Or

Green Cgpnsanss g bHleplal.

State and prove Green’s theorem.

Blepm  enwWd  GTETLg  WTG?  SISETEHET

Sewwlilear  Hleop ewbwsmst  CuUTBHSS
QorSs 2 HSD STETs.

What is centre of mass? Find the total linear
momentum of a system of particles about the
centre of mass.

Or

Lo AB&E Trs6s g Cewour el e,

Explain the working of a multistage rocket.
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18.

19.

(S)

(=)

Quoelu  GCsmarsan(®  gerhler ol L sSler
auPICu flewevng SpLriys Hmerr smetrs.

Calculate the moment of inertia of a thin

spherical shell about its diameter.

Or

Gyrostat-er ~ Qewéur e odeufl. @

LIWIGT&ET &(Hs.

Explain the working of a Gyrostat. Give any

two applications of it.

sliLed  @eardler Gl LrOger 4d 2 wirb

SaTESE (h&.

Explain the determination of metacentric

height of a ship.

Or

Qeuer_aMwrelufer Qewcum enL edleuifl.

Explain the working of Venturimeter.
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20. (@) ewsGsdhgar — wrred Cargamarenw efleufl.

Describe the Michelson Morley Experiment.

Or

() G0rEs WHod, A Hlow DD, 2 Hib
@eupmisdlen Cuwimear QgTLrenLs Smedl.

Describe the relation between total energy,

rest mass energy and momentum.
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Code No. : 20556 B Sub. Code : SMPH 12

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Physics — Main
PROPERTIES OF MATTER AND ACOUSTICS
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. BL & Gamasdlen e d
(=) Nm? (<) Nm™
(&) Nm? ()  ggbldame
The unit for elastic modulus is
(a) Nm?2 (b) Nm'!
(0 Nm? (d) None



umws  Garsb  (K)  oyerg &@LD
&@b @ Cuwrer H&gb.

(@) BLéls smse), BUAs Hily

(=) LUBLEFE®SE], LHLSSMY

(@) CarhCar pssmsal, WHEGSAMY
(FF)  ergldlebenad

Bulk modulus (K) is the ratio between

and

(a) linear stress and linear strain

(b) volume stress and volume strain

(c) tangential stress and shearing strain
(d) none

&yrer euemerelled, 2 wirFs (y) wHmbd wi Gewrsn ()

@an_Cu 2 érer GgmLiL

1
(=) Yoo q (=) yoe—

q
@) ye<q’ (FF)  ggibldene
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In uniform bending the elevation (y) is related to

young’s modulus (g) by the relation

@ yeq B yet
q
© y=q (d) none

RUEsHD eumerald, smpFs (IEGL  SigET
(d)s@n @aLCuwrer eldsb

1
(&) Oocd (<) O o< —
d
1 .
@) Joc? () ggidldeame

In non-uniform bending the depression () is
related to thickness (d) of the beam by

@ OSed b) Se %
© O % d None

UL @WellensssTar 216 s,
(=) Nm?2 (<) Nm!

(&) Nm? (7))  Faidldame
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The unit for surface tension is
(a) Nm?2 (b) Nm?!
(¢ Nm? (d) None

Gemi  afiGu  wearGarmd  Semeouier (sl
(=) CrrGsm( (<)) LFeueeTwLd

(@) eyeulLid ()  ggilome

The profile of advancing liquid through a tube is

(a) straight line (b) parabola

(¢c) semicircle (d) none

Eleng  Qusssded, WHESD @LUCQUUITESSES

DENGEIGTE
(=) Cpir eldlgbd (=) erdli efflsid
(@) errhSl(mésng) (FF)  ggibldeane

In simple harmonic motion, the acceleration 1is
to displacement from the central
position.

(a) directly proportional
(b) inversely proportional
(¢c) 1independent of

(d) none
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GSNI&&E e st e PSD eMgliiLg,
2 TQeuamans@n sbiGuiear Barsdh@n e Cu
o arer GgmirLy

(=) Cpireildlgid (<) erdieldsid

(@) &b (FF)  ggibldane

The first law of transverse vibrations of strings
state that, the frequency is to length
of the string (when 7 and m are constants).

(a) directly proportional
(b) 1inversely proportional
(¢) equal

(d) none

adlit  appss  Cerd  wHOD 2 U saTSna@isE
@an_Cui 2 érer GgmLi

(@) Cpreildlgd (<) erdlielldlsid
(@) &b () ggildme
The reverberation time 1s to

absorption coefficient.

(a) directly proportional
(b) 1inversely proportional
(¢) equal

(d) none
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10. Qgelle_enrit gaflufler fliTCleusr LG
(@) 20 Hzé@ S
(<)) 20000 Hzé@ Cued
(@) 20 Hz apse 20000 Hz
(FF)  ergldlebenad

The frequency range of audible sound waves is

(a) below 20 Hz
(b) above 20000 Hz
(¢) 20 Hzto 20000 Hz

(d) none
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Answer should not exceed 250 words.

11. () epeumssd GHETEBIGEET GUETUID.

Define the three elastic modulii.

Or
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12.

13.

(=)

o (pemer  gerdler  SHm@E @ries  srenr
Carencuerws g(med.

Derive the expression for twisting couple on

a cylinder.

FULID @arhler cuamerdmansstar GCamaneuamuis
S(medl.

Derive the expression for the bending

moment of beam.
Or
FWFET LHMHID FLEFETHD cumeTa|S®eT @UIAMS.
Compare uniform and non-uniform bending.
Sle&emmaviqd OHMID Y6TqS6TT6VIGd LIFLIL ST
WITEnE ?
What are synclastic and anticlastic surfaces?
Or
o weylibummarser uHH GHILIL cuamTs.

Write short note on lubricants.
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14.

15.

(=)

(=)

Eleawe Quissd ecuequn. Flas Qusssder

SApubweyser wreed ?

Define simple harmonic motion. What are
the characteristics of simple harmonic

motion?

Or

soler  Gnissdieyser updlu  aldsamens
gafl allensEs.

State and explain the laws of transverse

vibrations of strings.

15.6p60 Djenavsailen LG SET wrene ?
What are the properties of ultrasonic waves?

Or

sligl @alullwueal uTdé@h gbg srraflaer

wImene ?

Give any five factors which are affecting the

acoustics of buildings.
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16.

17.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

Answer should not exceed 600 words.

PSS (&GN & el & 6T @eLGuwrer

Qarimldenens smetl.

Derive the relation between three elastic

modulii.

Or

Swirrer wpeppuliled WkIGamsd STamib (LPenmenl
clleurl.

Explain the determination of Young’s

modulus by Searle’s method.

FEETHH GUEETE | (PO FLLID ETHle Wi
GaED  sramd oasl-FHeamCartsdl  (panmenu
cfleul.

Describe the pin and microscope experiment
for the determination of Young’s modulus of
a beam by non-uniform bending method.

Or
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18.

19.

(<)

(S)

(=)

(=)

Caeirig dlourm eremig wimgl? Caemigadleum eemler
MmO ERsasTar Careanelamuis el

What is a cantilever? Derive the expression
for the oscillations of a cantilever.
mar e Cuphm  wevpuied uglil @ peilans
sTamib (pevperw el
Explain the determination of surface tension
by capillary rise method.

Or
umrghlene GT6HT 6wt (D &5 T ot Poiseuille
&S TE®SS BB
Derive the Poiseuille’s formula for coefficient
of viscosity.
CandGanmaLev 5586 - reflufler

Qeweum e aleuf.
Explain the working of Helmholtz resonator.

Or

syorafleowt vwau@sd A.C. ofiCeuer
sasSl(hsame el

Explain the determination of A.C. frequency
using sonometer.
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20.

(1)

CusarGLmevig Méger pepudled @60

SMOEET 2 (HeUTEHGSamed claufl.

Explain the production of ultrasonic waves

by magnetosriction method.

Or
o ' saudlmer eranLig wWmg? 2 U seuidnanerd
sasSHD (Wpevpenwt afleur.
Define absorption coefficient. Explain the

determination of absorption coefficient.
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Code No. : 20557 B Sub. Code : SMPH21

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Physics — Core

THERMAL PHYSICS AND STATISTICAL
MECHANICS

(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.
1. Qeauin wrpfLpp smhs B&SD  epod @b
Gophs ULg Heuliublena
(=) 1K (=) 10°K
(@) 104K (F) 105K

The minimum temperature produced using
adiabatic demagnetization is

(@ 1K ®) 103K
() 10*K (d 105K



aumy gerder soadlp Geuriuiflae (a,

b auresTLim eumebeiv mdludler, R -eumuyy wrmled)
(=) a/Rb (<) 2a/Rb
(@) 3a/Rb () Rb/2a

The temperature of inversion (7)) of a gas is (a, b

14

are Vander Waals constants and R is Gas

constant)

(@) a/Rb (b) 2a/Rb

(¢ 3a/Rb (d) Rb/2a

eumuy el un@blene &

@LuGuwieumd 2 (Heurdlermg.
() 2psb (<) OO
(@) olens (FF)  ggibldeane

Viscosity of a gas 1s due to transport of

(a) momentum (b) energy
(c) force (d) none
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QUITEHITL_IT QUTEO6L FLoGITLIM(H)

@) P+V—j(V+b) RT

T P——|(V+b)=RT
(FF) Vj( )=

Van der Waals equation of state for a gas is

(a) P+V—)(V b)=RT
(b) P—V—)(V b)=RT

(© P+V—j(V+b) RT

(a |P- V—j(V +b)=RT

Qautiu Qusseluaiern (psd o9
(1) RQ=dV+ow (<) 0Q=dV -dw
(@) oQ=2dV +dw (%) ggdldame
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According to first law of thermodynamics
(a) oQ=dV+dw (b) 0Q=dV-dw

(c) RQ=2dV +dw (d) none

Qautiu wrHBLHn Hepede

(=) PV" = rled (<) PV = prdled

@) PV = prdled () PV = omhled

In an adiabatic process

(@) PV’'=Constant (b) PV =Constant
(¢ PV'!' =Constant (d) PV = Constant
Guseav@eucaller GeuriL Quisselwed GQsmiysafle,
Eg/E, =

(=) 2 (<) 1/4

@ 4 (FF)  egldldeane

From Maxwell’'s thermodynamic relations,
E/E, =

(a) 2 M) 1/4

c 4 (d) none
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10.

QeuliL Y HDEMD HHETSSLI LIWETLI(HLD A6)S,

(=) g9 (=) euml
(@) Blu e () Qaevedler
The heat energy is measured in
(a) Joule (b) Watt
(¢) Newton (d) Kelvin
SGuTLLmafler ghapmsl
(=) ugedlub (<b) %h

3
@) *h (FF) 5 h
The spin of photon is
(8) zero ®) é h
© @ S
SoGUITL_L_ & 6T Yerefludlaé &
2 L e (hb.
(@) M-B (=) F-D
(@) B-E ()  ggbldame
Photons obey the Statistics.
(a) M-B by F-D
(¢ B-E (d) None
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PART B — (5 X 5 = 25 marks)

Answer ALL questions, by choosing either (a) or (b).

Answer should not exceed 250 words.

(@) g9e-Cadaier allenareilen (g6 HET WTana. ?

What are the results of Joule-Kelvin Effect?
Or
@ Ceuliu fleneudler LWETSET wrane ?

What are the practical applications of low

temperature?
GUITEHTL_TEUTE) FLOGITLIML Iq enert 6u(hed.
Derive Van der Waals equation for gases.

Or

(@) oy, uwumfed womb oy CQeuliuflene

S fueapdnEe Qe Cuuyder  GQsrLfrenL
Qumis.
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13.

14.

(=)

Obtain the relation between temperature of
inversion, Boyle’s temperature and Critical

temperature.

goQeutiu  wHmbd  QeutiuwrHHLHD  WwIHOD
@Plgg efleul.

Explain about isothermal and adiabatic

changes.

Or
sriemm spHSlulenar sméswns afleu.
Briefly explain about Carnot’s Cycle.
fordlwev o arEpan GeuliLE FOGTLITL I e
S(medl.

Derive the Clausius latent heat equation.

Or
Cusevbeucader epermmd GeuriLielugidsmer

FoeTUm(h eu(hell.

Obtain Maxwell’s third thermodynamic

relation.
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15. (&)

Curgrenasdr  wmemeu?  Seupdlelr  LETLS6T

WITenel ?
What are besons? What are their properties?

Or

Gumev-gerevie s aflyeidd allSlulien er(HCameraer

wImene ?

What are the postulates of Bose-Einstein

distribution law?

PART C — (5 x 8 = 40 marks)

Answer ALL questions, by choosing either (a) or (b).

16. (=)

Answer should not exceed 600 words.

afedlwd Hreunrd@Egse LHMu ety (pamenw
clleurl.

Discuss the Onne’s method for the

liquefaction of Helium.

Or
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17.

18.

(<)

(=)

Qeutiu wrHBLHD SMHS BEED euaTLIm. DFe
gpeold  @Geom  Ceuiu  Blevewenws  SjenLwb

weperw eflau.

Define adiabatic demagnetization. Explain in
detail the production of low temperature

using it.

QUMY QeTlen (PSSSSHSTET FETLTL Iq Hers
S(medl.

Derive the expression for the pressure of a
gas.

Or

eumy [OREEEL GLodeiv 6l euededl e
HeangGeus allreudd afllenwis sme.

Derive Maxwell’s distribution law of
velocities for gas molecules.

W Qe Qusseiwe epod Cp—-C, =R
ereu 1blemial.

Using first law of thermodynamics show that

Or
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19.

20.

(=)

leged  @uBSTD  @erhler  enolienLiLLd
QewdureLub aleur.

Discuss with necessary theory, the
construction and working of Diesel engine.

Slemmdlwev-Flemliymen FoeTUTL el eu(hedl.

Derive the Clausius-Clapeyron’s equation.
Or

Cusev6leucader Qeutiu Qusseilud

QarLiysemer Hlmieys.

Deduce the Maxwell’'s Thermodynamical

relations.

Cusevleuc-Gume_av@wer elyeudd aldlanu

fpiays.

Derive Maxwell Boltzmann Distribution

Law.
Or
SQUTLSl-1q.7ms eflreued elldlenws Hlmies.

Derive Fermi Dirac Distribution Law.
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(6 pages) Reg. No. :

Code No. : 20557 E Sub. Code : SMPH 21

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Physics — Core

THERMAL PHYSICS AND STATISTICAL
MECHANICS

(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The minimum temperature produced using
adiabatic demagnetization is
a 1K (b) 103K
() 10K (d 105K

2. The temperature of inversion (7)) of a gas is (a, b
are Vander Waals constants and R is Gas
constant)
(a) a/Rb (b) 2a/Rb

(c) 3a/Rb (d) Rb/2a



Viscosity of a gas i1s due to transport

(a) momentum (b) energy

(c) force (d) none

Van der Waals equation of state for a gas is

@ |P +%j(V—b)= RT
® |P —%)(V—b): RT

© |P +%j(V+b)= RT

@ |P —%)(Vﬂ)): RT

According to first law of thermodynamics
(a) Q=dV+dw (b) Q=dV-dw
(c) RQ=2dV +dw (d) none

In an adiabatic process

(@) PV’'=Constant (b) PV'" =Constant

(¢ PV'!' =Constant (d) PV = Constant

of
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10.

11.

From Maxwell's thermodynamic
Ej/E, =

(a) 2 (b) 1/4
0 4 (d) none
The heat energy is measured in
(a) Joule (b) Watt
(¢) Newton (d) Kelvin
The spin of photon is
(a) zero (b) é h
3

h d —n
(©) (d) 5
Photons obey the Statistics.
(@ M-B ) F-D
(¢ B-E (d) None

PART B — (5 x 5 = 25 marks)

Answer should not exceed 250 words.

relations,

Answer ALL questions, by choosing either (a) or (b).

(a) What are the results of Joule-Kelvin Effect?

Or

(b) What are the practical applications of low

temperature?
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

()

(b)

(a)

(b)

Derive Van der Waals equation for gases.

Or

Obtain the relation between temperature of
inversion, Boyle’s temperature and Critical

temperature.

Explain about isothermal and adiabatic

changes.

Or

Briefly explain about Carnot’s Cycle.

Derive the Clausius latent heat equation.

Or
Obtain Maxwell’s third thermodynamic

relation.

What are besons? What are their properties?

Or

What are the postulates of Bose-Einstein

distribution law?
Page 4 Code No.: 20557 E
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PART C — (5 x 8 = 40 marks)
Answer ALL questions, by choosing either (a) or (b).

Answer should not exceed 600 words.

16. (a) Discuss the Onne’s method for the
liquefaction of Helium.

Or

(b) Define adiabatic demagnetization. Explain in
detail the production of low temperature
using it.

17. (a) Derive the expression for the pressure of a
gas.

Or

(b) Derive Maxwell’s distribution law of
velocities for gas molecules.

18. (a) Using first law of thermodynamics show that

Or

(b) Discuss with necessary theory, the
construction and working of Diesel engine.
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19.

20.

()

(b)

()

(b)

Derive the Clausius-Clapeyron’s equation.

Or

Deduce the Maxwell’'s Thermodynamical

relations.

Derive Maxwell Boltzmann Distribution
Law.

Or

Derive Fermi Dirac Distribution Law.

Page 6 Code No.: 20557 E



Reg. No.:

Code No. : 20558 B Sub. Code : SMPH 22

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Physics — Core
OPTICS
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1.  @ranlh eoaaseEpsdaCu oder  gmb  (a)
TG ITED S®DHS Camanr  ACUCrsaysHTaT
sUHum(

(@) a=f+f (@) a=fi~f

L _hth

(@) 9

(FF)  erglayld @leenen



The condition for minimum spherical aberration

for two lenses separated by a distance (a) is

(@ a=fit+f, b)) a=fi-f
© a=f1%f2 (d) none

QR saTen(h& eldame Wbusms

2 (HEUTEH@GLD.

(@) @Ml el (<) gelileors gyb
(@) srigered Larerfl (FF)  erglayld @evena
An eye-piece forms the final image at

(a) focal point (b) infinity

(¢) cardinal point (d) none
QuaCapsafler cuamamriisedr Camamns &TyerTd
() @riel alewsd (<) GSNSELDH llenarey
(@) efefliby eflevera; () e efleveray
Colours of thin films is due to

(a) Double refraction (b) Interference

(¢) Diffraction (d) Polarization
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@ sthn U Cergeanuie o (peurar euflsarter

LU ahl &L (B)

(<) wmg) () QLGB &0 G
(@) euelblpbg sadb (F) eTgie|b @dame
In an air-wedge, fringe width () is

(a) constant

(b) increasing from left

(¢) increasing from right

(d) none

@@ waned sslgpe _ @eud
SN (&6T) Q(HSSLD.

(=) @aGp ey (<) Qe

(@) Hleopw () egleyb @dame
A zone plate has focal length (s)
(a) only one (b) two

(¢) several (d) none
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Enmenfl epeld ererLg)

") (a+b)

(@ a ) b

1
a+b)

© ( ) (a+b)

e smeilufler MNSHpaisstar Carana

(<) ar (<4) A
) 2 IR
A .
@) (FF)  ggibldane

da
The expression for the resolving power of an

Instrument is

dA A
(a) 7 () d_/12
(© % (d) None
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(BTDENQET Lilg&LD 6(Ih

(@) serellenarelmsdl L (HLd

(=) u@LUmer WL (Hb

(@) serelleneareumsdl OHMID LIGLILITET

(FF)  @rlerl eflese LigsHh

Tourmaline crystal is a

(a) polarizer alone

(b) analyser alone

(c) polarizer and analyser

(d) doubly refracting crystal

N, N, @weopCu smp wbOHmb 2 wi YdHHeD
o Lmgefler  oder epassamsaier eramantsams
erammmed, T pp&EFmms tgrensuler Curg

(=) N; =N, (<) Ny,>N,

@) N;>N, (FF) N, —N,=0

If N, and N, are the number of molecules in

lower and wupper levels respectively, the for
population inversion

(@& N =N, (b) N,>N,
() N;>N, (d N -N,=0
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10.

11.

aam Spoy (NA)-s@0  gpysCseamd (i, ) -&@0
@aen_ Cuuwirer Ggmiry

(@) NA =cosec(i,) (<) NA=cos(i,)

(@) NA=sin(i,) (%) NA=tan(i,)

The relation between numerical aperture (INA)
and the angle of acceptance (i, ) is

(a) NA=cos ec(im) (b) NA= cos(im)
(0 NA-=sin(i,,) (d) NA=tan(i,)

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(@) wuulLssdar WNdpansarer Csraeuamwis
S(medl.

Derive the expression for the dispersive
power of a prism.

Or
(<) Garetall  Gppssleows GoODPEGSD FTHTUS
@reT(H (pemSMET 6llaTE .

Discuss any two methods of reducing
spherical aberration.
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12.

13.

14.

(=)

(=)

ugliyseflen  swgearsans Camde@bd  (Wpappmeniw
clleul.

Explain the testing of planeness of surface.

Or

owsCashsar  GnEEL[H  ellenareyomeluder

LIWGIT&HET WTeneu ?

Give the application of Michaelson

Interferometer.

Wfsddsissmear g Camium el gmedl.
Derive the Rayleigh Criterion for resolution.

Or

SlAQrQeared  wHmID  SgmeranmuT  eflertlibyy
ellenereysener elibHs.

Compare Fresnel and Fraunhofer
diffractions.
&M DmeS555H LHH HAni@GHlliL eimys.

Write short note on quarter wave plates.

Or
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15.

(<)

(=)

(=)

QuL_L gl cllenaray Qupm aflerws
swurilsseme afleu.

Explain the production of circularly polarised
light.

THT SIS TNSMU UMTUIM. Gl CTEIEUT)
QupLiLBSlermg) ?

Define population inversion. How it is
achieved?

Or
GdD&sL 55 Cogfer Gewudur el allerd@s.

Explain the working of a semiconductor
laser.

PART C — (5 X 8 = 40 marks)

Answer ALL the questions, choosing either (a) or (b).

16.

Each answer should not exceed 500 words.

(=)

ovenasaiier gCsed @reanr® Wmpsslsaer
ofleurl. Sjemeu ereueumm BasriuiHlemme 2

Explain any two aberration in lenses. How
they are removed?

Or
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17.

18.

(<)

Byl fenswbm SengomHmLd clleTé@s.
AnGaranr  (pUULLsRGHmeTsS Csmarh @g

ereueumn GupliLBEermg) ?

Explain deviation without dispersion. How
can it be achieved wusing small angled

prisms?

oL@ yevesed @l e L QuL L sSamsL
vweatu(ss semeBerd sreamb Carsamereanu
afeurl.

Explain the experimental determination of

wavelength by Fresnel’s biprism.

Or

QuaGapsaile edHarraiivilermd @Gnass(H
ellenerailenar alleufl.

Explain interference in thin films due to
reflected light.

wergd  SLBH T  WMGE? DG
QaTeTansHmWLS H(Hs.
What is a zone plate? Give its theory.

Or
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19.

(<)

QUL LS glemeruldled SLITGIHE efleflibyy
Meverafparer Qamerensamw efleuil.

Describe the theory of Fresnel diffraction due

to a circular aperture.

(1) HTd AMOESE[H), LHMID

(1) oenry SDD555 () <48 wieuh e
sULanwliy wHmib OsraTamsamsd S(Hs.

Give the construction and theory of
(1) Quarter wave plate, and (ii) Half wave
plate.

Or
(1) swger
(i) eulL, Hmid
(i) Sereul L g sear efewereyhm el eTeMTED
GTGOTEHT ?

SIBEUGKET  eTeUGUMN 2 (heUTES  LHIILD
sarhenyliLhSng 2

What is meant by
(i) Plane
(i1) Circularly and

(i11) Elliptically polarized light. How are
they produced and detected?
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20.

(1)

srueT-evL -gsma( Goafler emwlieuuhb

QewdureLub aleur.

Explain the construction and working of

carbon dioxide laser.

Or
CanrCerdlymd  eped  ereucurm  GbLBIGET
udley Qeiwtiu@FID, LH 2 (HEUTSSUPLD
BanL_GlLmidlemmen ?

Explain how images are recorded and

reproduced using Holography.
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Second Semester
Physics — Core
OPTICS
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. The condition for minimum spherical aberration

for two lenses separated by a distance (a) is
(@ a=f+f b) a=fi-1

) a= % (d) none



An eye-piece forms the final image at
(a) focal point (b) infinity

(¢) cardinal point (d) none

Colours of thin films is due to
(a) Double refraction (b) Interference

(c) Diffraction (d) Polarization

In an air-wedge, fringe width () is
(a) constant
(b) increasing from left

(¢c) 1increasing from right

(d) none

A zone plate has focal length (s)
(a) only one (b) two

(¢) several (d) none

Grating element is

(@ a (b) b
1

vy ) (a+b)

(©) (
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10.

The expression for the resolving power of an

instrument 1s

dA A
(a) - (b) aE
(© d_};, (d) None

Tourmaline crystal is a

(a) polarizer alone

(b) analyser alone

(c) polarizer and analyser
(d) doubly refracting crystal

If N, and N, are the number of molecules in

lower and wupper levels respectively, the for

population inversion

(a) N, =N, (b) N,>N,

(¢ N;>N, d N, -N,=0

The relation between numerical aperture (NA)
and the angle of acceptance (i,,) is

(@) NA=cosec(i,) (b) NA=cos(i,)

(0 NA-=sin(i,,) (d) NA=tan(i,)
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a)

(b)
12. (a)
(b)
13. (a)
(b)

Derive the expression for the dispersive

power of a prism.

Or
Discuss any two methods of reducing

spherical aberration.

Explain the testing of planeness of surface.

Or
Give the application of Michaelson

Interferometer.

Derive the Rayleigh Criterion for resolution.

Or

Compare Fresnel and Fraunhofer

diffractions.

Page4 Code No.: 20558 E
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14. (a)

(b)

15. (a)

(b)

Write short note on quarter wave plates.

Or

Explain the production of circularly polarised
light.

Define population inversion. How it 1is

achieved?

Or

Explain the working of a semiconductor

laser.

PART C — (5 x 8 = 40 marks)

Answer ALL the questions, choosing either (a) or (b).

Each answer should not exceed 500 words.

16. (a)

(b)

Explain any two aberration in lenses. How

they are removed?

Or

Explain deviation without dispersion. How
can it be achieved wusing small angled

prisms?
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17.

18.

19.

()

(b)

(a)

(b)

(a)

(b)

Explain the experimental determination of

wavelength by Fresnel’s biprism.

Or
Explain interference in thin films due to

reflected light.

What is a zone plate? Give its theory.

Or
Describe the theory of Fresnel diffraction due

to a circular aperture.

Give the construction and theory of
(1) Quarter wave plate, and (ii) Half wave

plate.

Or
What is meant by
(i) Plane
(i1) Circularly and

(i11) Elliptically polarized light. How are
they produced and detected?
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20.

(a)

(b)

Explain the construction and working of

carbon dioxide laser.

Or

Explain how images are recorded and

reproduced using Holography.

Page7 Code No.: 20558 E



(8 Pages) Reg. No.:

Code No. : 20559 B Sub. Code : SMPH 31

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Third Semester
Physics — Core
ELECTRICITY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Warapr Lggledlmbg Wetumwib GeuelCuneigheter

eurum(h
(=) q/g, (<) O/ &€,
@) ¢ (m)  gg,

The electric flux emanating from an electric
charge for is

(@ d/g, () q/gE,
© q @ gg,



Qeupdlsnamer QUM iqedliquller Sl

(=) 9Ix10° (<) 1

@) 8.85x107" () 0

The permittivity of free space has the value
(@) 9x10° b) 1

(c) 8.85x107" (d) zero

Qeutiu e <y Hmeder W LIL

(=) dE/dT (<) dT/dE

d’E de

H T—

@ a7 T
Thermo electric power is

(a) dE/dT (b) dT/dE

d’E dE

d T—

© @ T

SMDEVET (&ETEHD TS (& LLeILLDmELD
(SM) smIsD (<)) Q&b
(@) Wevws (FF)  FFWLD
The Thomson coefficient is zero for
(a) gold (b) copper
(¢) bismuth (d) lead

Page2 Code No
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Ni-Fe @5@ullGol L fer Wearalwss elas

(=) 2.0V
(@) 1.08V

(<) 1.2V

(rF) 1.44V

The emf of Ni-Fe accumulator is

(a 20V (b) 1.2V

() 1.08V (d 144V
@rarLmb Have sosder ar(saISST ()

(=) Qoseomend sHelb (<) GCreflwed

(@) ru-9fle s (rF)  GaslBlwib seobd
An example of secondary cell is

(a) Lechlanche cell (b) Daniel cell

(¢) Lead-acid cell (d) Cadmium cell

Re-wier wiflwmewrid

(1) eflarmg (<) 1/eSermiy
(@) umyl /e (FF)  ellesrmig/LimyL
Rc has the dimension of

(a) second (b) 1/second

(¢) farad/second (d) second/farad
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10.

EpssarTcubhmieT s @ sre Lflbraridldene

(@ CR (<) L/R
@ +LC (m LC
Which of the following has no time dimension
(@ CR (b) LR
© ~LC d LC

A.C. sdm euduied I o iy

(1) Ipeak (%) Ipeak /2
(@) Ipeak /\/g (IT) Ipeak /\/5
I, in A.C. circuit is

(@ L (b)  L../2
(C) Ipeak /\/E (d) Ipeak /\/5
g BenGasdludlen <pmmed smiyenf]

(o 1 (<) 0

@) 0.5 () 0.707
Power factor of a pure capacitor

@ 1 b)) 0

(¢ 0.5 (d 0.707
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11.

12.

13.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(1)

(<)

(=)

srev aNFuledlmbg Fmabl efldlenws Qumis.
Derive Coloumb’s law from Gauss law.

Or
gosdHped  aflsdr wHMD uFLyEmeT  LDHD
T(PSIS.

Write about equipotential lines and surfaces.
ECus alenarey LHMH eNeTdH@Hs.
Explain Seebeck effect.
Or
Qeutindler edlenarallen LILIGTSEMET &(hs.

Write the applications of thermoelectric
effect.

Werermpu@Llidnasrer  urpClev  clgemer
ollaTsGs.
Explain faraday’s laws of electrolysis.

Or
wpsaflane s wHHID @GreamLmbd Hlae s
Ul 6T PSS

Write about primary and secondary cells.
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14.

15.

16.

(=)

@m  sroerGarmm  WBULey DS LITS
OTOHMICUG eTeleITm]?

How will you convert galvanometer into
ammeter?

Or
Wergrewr_g — smefled  Wer  euariddl  Lb
ollaTsGs.

Explain growth of current in an inductance
coil.

() ] —Qusdl pepaw alerd@s.

(=)

Explain j-operator method in detail.

Or

Qsrir wHmD Qe @sdams S&HH U
RuUbOs.

Compare series and parallel resonant circuit.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(=)

e Werar L i Camer @eaTiqarmed 6(hLd
Wemempss Camencuenw aumedl.

Derive an expression to find potential due to
a charged spherical shell.

Or
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17.

18.

(=)

(=)

I el cllaTs@s. (T Ljeimerf]
Werenr L gdlemmed GU(MRLD e v Sl e
Carencuenw &(ms.

Define Gauss law and derive an expression
to find electric field due to point charge using
Gauss law.

Qeutidler ephmed LIL g elleréddl Liwcmsamer
& (.

Explain thermo electric power diagram and
its application.

Or

Qeutin Weraflwgs ellansarw Werear(pssomefl
eped Sfemell(Hib (pevpenw 6llaTsEs.

Explain the measurement of thermo emf of a
thermo couple with potentiometer.

Cammeogms  wpevpuller  Wlemuigefludier  Wler
sLsg Sper Qupieuens lleTéEs.

Explain Kohlrausch’s method to find specific
conductivity of an electrolyte.

Or

sradefuey Carrum el efleurd).

Discuss Arrhenius theory in detail.
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19.

20.

(=)

(=)

(=)

(<)

Wer  oLisHudler  Camencuerw  cuqmedl.
sreeurGarm B Leny  eumedl WBU Lpre
THDHIeUG eTliLig ?

Find expression for current density and how
will you convert a galvanometer to a
voltmeter.

Or

LCR shm eufllufed Wlemenm L eueri&l wmhmid
sariellenar elleTs@s.

Explain growth and decay of charge in LCR
circuit.

Qsri gsdlens spmeuluder Camiumigeamer
55, @sFlans FlTtleuer oils.

Give the theory of series resonant circuit and
deduce resonance frequency.

Or

AC sppeuuier R, L, C @LbQumb@urps
Sigharer noealer Caracuamw aumedl.

Derive an expression for power in an AC
circuit having R, L and C
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Physics — Core
ELECTROMAGNETISM
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.
1. gm sbQismeler Hdagiam e ems QUIHSS
SIELOWLD ?
(1) smeflern eramentisans (<) Camilen cuams
@) Qe Geuaf (FF)  eréeurid
The inductance of coil depends upon

(@) Number of turns (b) Type of core
(c) Space (d Al



=——(Z GTGITLIG)
(<)) Geverren el (<) oeumrGL 6lilg)
(@) gmaud o4 ()  ggilédme
=—% is
(a) Lenslaw (b) Faraday’s law
(¢) Coloumb law (d) None

SMHS SHIERTL Ol6 D46e0(@& Wg)?

(@) Qeuurr/ B (<) Qeuurr

(@) smaud () erglayblebeped
The unit of magnetic induction is

(@ w/m? b)) w

(¢) Coloumb (d) None

{w — weber }

&MHS GITL 60, 2 L LG e Hmibd &Ths L 2 eTar
AF

(=) B=uH (<) H=uB

(@) HB=u () gguilome
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The relation between induction permeability and

field is

(@) B=uH b) H=uB
(o HB=u (d) None
V.- D én wdliiy

(=) o0 (<) O

@) 1 (FF)  ergldldaned

The value of V-D is

(@ o ) O

© 1 (d) none
Lmweirg s Cahpib eTeLig

(1) J.(ExH)-aA:—aa—[Z
(=) [(ExH)-0A=9’
@ 0

() 1
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Poynting’s theorem is

oU
(@ [(ExH)-2A =-=

(b) j(Ex}LI)-aA:q)2

0 O
@ 1

Herasmhs Dama ehs CeusL i Hagufler Lpeybd ?

(=) E (<) H

@) %(SXB) (F)  g&Ibldame

The direction of EM Wave propagation is along
vector.

(a E by H

© L(exB) (d) none

y7i

M -ar LY wrg)?

sini, o .
(< o5 (<)) sini, -cosi,
p
Ccosi, ]
@) — () ggifldeme
sini,

Page 4 Code No.: 20560 B



10.

The value of u is

sini o .
(@) - (b)  sini, -cosi,
cosi
P
cosi
(© —* (d) none
sini,

Helld SreTiquieh Liwieh

(@) yellule amhsll Lever <imluw
(<) WerGerrmiL b <omlwl

(@) g Sidlu

(FF)  ggidlebenad

Earth inductor is used to measure
(a) Change field

(b) Earth’s magnetic field

(¢) Distance

(d) None

Helludler srbsll LegSlem L

(=) 0.25-0.65 smev (<) 1 smev
@ 0 () 10 smev
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11.

The magnitude of Earth’s Magnetic Field at its

surface

()
(©

0.25-0.65 gauss (b) 1 gauss

0 (d) 10 gauss

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(1)

urgen_uwller Wensnbs grawri e aldews sam
ellaTsGs.

Explain Faraday’s law of Electromagnetic

induction.

Or
uflbrhm  OETETETL D ST <60 ()8 (EThHL6T
ollemd @ s.
Explain Mutual Inductance with its units.
STHSLILITWLD, SITL6® omb eryered elans
ubdl elerd@s.
Explain flux, induction and Lorentz' force.

Or
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13.

14.

(<)

e efiFamellayer o der srhsl  Lesdler

Carencueni &(ms.

Derive an expression to find magnetic field is
solenoid.

2 L L@dlpar wpgid sTHs  gHUSSper b
clarsdl, Csmenu s(mHs.

Define permeability and susceptibility and

relate them.

Or
Quuredl WerGarmLib ubml eflerd@Hs.
Explain displacement current in detail.
&THSL Hogdharar  Blaramhs e
FOGTUTL 16T H(Hs.

Derive an expression for EM wave equation

for magnetic field.

Or

“rdluelitfer eped eefl pevareunssd LHM
cllemd @ s.

Explain polarization of reflection.
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15. (=) BG-ér @emeys Hmssd LHd ellersEs.
Explain in detail, the caliberation of BG.
Or
(=) grerLp smaflen Lwersaear cllaufl.
Write down the uses of Induction Coils.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (©) Yeewriy eratpmed ereer? @ S(hefler

GevenriiLy GemasSpamar Careeuan Qums.

What is meant by coupling? Obtain an
expression for coefficient of coupling between

two coils.

Or

(=) @ smersaten Lfliomhmn eI O  eTaRT
STEmIb (pevperwt afleuifl.

Explain the method of finding mutual

inductance between two coils.
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17.

18.

19.

(=)

(=)

Q@Mm el LF gmefled, em Learafluley o (Heum@Ld
&MHhsS grawrLedlen Camancuenw aumedl.

Explain an expression for magnetic induction
at a point on axis of a circular coil.

Or

B.G.ler  oenwiiy,  Gewedur®  wHmibd
LIWGTEHEMET 6l6Td E)s%.

Explain construction, working and uses of

B.G.
Quuirsdl WenGarm_ b, B.H.-cuewerey wpmid
HuEgald <pbod Gy upbl eflerésEs.

Explain displacement current, B.H. Curve
and energy loss in Hysteresis.

Or

Wershs NG ETHSSTe Canr_&ler
Cergananenw alemd@s.

Explain Hertz experiment on E.M. waves.
Wered Wwomb  &1hs Hosdhasrear e
FLOETUML I & 6U(hed.

Derive an expression for wave equation for
Electric and Magnetic field.

Or
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20.

(<)

EM woesaier Wrduadiiy whmib oar@ hed
ubdl edlerd@s.

Explain in detail reflection and transmission
of EM Waves.

ers@s @ (1) yelggrenmg (1) yeluler smbs
Haogdler SlevL ol L& gam (111) QFm@Gsgisemm.

Explain (1) Earth inductor (11) Horizontal
component (ii1) Vertical component of Earths
Magnetic Field.

Or

@M  grawLe  &meflar  Cewdumiganer

elaTsGs.

Explain the working of an Induction Coil.
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Code No. : 20560 E Sub. Code : SMPH41

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Physics — Core
ELECTROMAGNETISM
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. The inductance of coil depends upon

(@) Number of turns (b) Type of core

(¢) Space (d Al
2 =—@ 18
dt
(a) Lenslaw (b) Faraday’s law

(¢) Coloumb law (d) None



The unit of magnetic induction is
@ w/m’ ®) w
(¢) Coloumb (d) None

{w — weber }

The relation between induction permeability and
field is

() B=pH (b) H=uB

(o HB=u (d) None

The value of V- D is
(@ o b 0
) 1 (d) none

Poynting’s theorem is

U
(a) j(ExH)-aA =—=

(b) j(Ex}LI)-aA:q)2

c O

d 1
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10.

The direction of EM Wave propagation is along

vector.
@ E ® H
© %(exB) (d) none

The value of u is

sini .. .
(a) L (b)  sini, -cosi,
cosi
p
cosi
(c) < (d) none
sini,

Earth inductor is used to measure
(a) Change field
(b) Earth’s magnetic field
(¢) Distance
(d) None
The magnitude of Earth’s Magnetic Field at its
surface
(a) 0.25-0.65gauss (b) 1 gauss
) O (d) 10 gauss
Page3 Code No.: 20560 E



11.

12.

13.

14.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)
(a)

(b)

()

(b)
(@)

(b)

Explain Faraday’s law of Electromagnetic
induction.

Or

Explain Mutual Inductance with its units.

Explain flux, induction and Lorentz' force.

Or

Derive an expression to find magnetic field is
solenoid.

Define permeability and susceptibility and
relate them.

Or

Explain displacement current in detail.

Derive an expression for EM wave equation
for magnetic field.

Or
Explain polarization of reflection.

Page 4 Code No.: 20560 E
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15.

16.

17.

18.

(@)

(b)

Explain in detail, the caliberation of BG.
Or

Write down the uses of Induction Coils.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(a)

(b)

(a)

(b)

(a)

(b)

What is meant by coupling? Obtain an
expression for coefficient of coupling between
two coils.

Or

Explain the method of finding mutual
inductance between two coils.

Explain an expression for magnetic induction
at a point on axis of a circular coil.

Or

Explain construction, working and uses of
B.G.

Explain displacement current, B.H. Curve
and energy loss in Hysteresis.

Or

Explain Hertz experiment on E.M. waves.
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19.

20.

(a)

(b)

(a)

(b)

Derive an expression for wave equation for
Electric and Magnetic field.

Or

Explain in detail reflection and transmission
of EM Waves.

Explain (i) Earth inductor (ii) Horizontal
component (ii1) Vertical component of Earths
Magnetic Field.

Or

Explain the working of an Induction Coil.

Page 6 Code No.: 20560 E



Reg. No. :

Code No. : 20561 B Sub. Code : SMPH 52

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Physics — Main
COMPUTER PROGRAMMING IN C++
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)

Answer ALL questions.

Choose the best answer :

1.  C++ Qupm @mLriug QawhH@H 2ELD.
(@) WGy (<) Adw
(@) Gufw () @Dy
C++ hasa set of operator.
(@ Rich (b) Small

(¢ High (d) Poor



@@ Blyeder 2 crer B&Am sallss i
(=) seawfle (<) eflébanev
@)  iewfl (FF)  emLIl e

The smallest individual units in a program are

known as
(a) System (b) Token
(¢) Array (d) Bytes

werafluey Ty HESET  Wsa|b  LILGTLL &dnlg

FLPOTETG] D 6TL|(HEHSHET DFILIL [AIGEIGT
Curg uweru@Ib.

(1) &b () fblug

(@) Qufilug (FF)  FwLdleTenld

Default arguments are useful in situation when
some argument always have value.

(a) same (b) smaller

(¢) higher (d) different

C++éb main ( ) <y erg LI Gener

Hm @igyiciib.
(=) Istream (<) Ostream
(@) int (7))  ggldema
Page2 Code No.:20561 B



In C++ the main ( ) returns a value of type

to the operating system.
(a) Istream (b) Ostream
() int (d) none
Qummefler aeuflwumearg 6rbhg UMD  EPELD
wrHoriLbhEng ?
(=1) Reference-by Pass
(<=1,) Pass-By Reference
(@) Pass-By Pass

() Reference-By Reference

Only address of the object is transferred in

method.
(a) Reference-by Pass
(b) Pass-By Reference
(c) Pass-By Pass

(d) Reference-By Reference
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OGN Qewupampreang GrliLig OLIEAGIY
Qewhanded euflgsriLGEmg 2

(=) Qumkis,
(<) m(baed
(@) poLYP@DLLESHISD
()  &®DSD

Class function describe how the class function are

(a) Activated (b) Increase

(¢) Implemented (d) Decrease

@Cr @ smelsslulL  grellernd

wryflob.

(1) ueblena (<)) @ srellard

(@) uaflow () @uamhd Qeasss

A derived class with only one base class is called
Inheritance.

(a) Multiple (b) Single

(¢c) Multi Level (d) Hierarchy
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10.

Unary minus Qewumh@m Qumpefled
vweTUGSHLCUTE B  HEHeUED

LDTMILD.

(<) &b (<) Bamd

(@) evuLl e (FF)  eT(LpSS

The unary minus when applied to an object should
change the of each of its data item.

(a) Sign (b) Length

(c) Bytes (d) Character

MHWMEHMSE eTeTLg @ Spliurar Gswhsmm @g
LIHOEHIGL AT HESMaTE — Qarerr 6oL fib

(=) @opUY (<=p) WwIHDI
(@) bz (FF)  ggibldene

Manipulator are special function that to
the format parameter of a stream.

(a) Reduce (b) Alter

(¢) Increase (d) None
GVl eraLig CgmLredwimes
(=) wefll (<) sentlef

(@) evulev (FF)  ellevemev
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A stream is a sequence of
(a) Unit (b) System
(c) Bytes (d) Token
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
11, (&) vuwerm euerums@h gsrelatgder &l (Hm
LHOID @eard@y UMl edlerds@s.

Describe the various user defined data types,

such as structure and classes.
Or
(<)) LIHPUULSE Fnigw rHEeer LubHMH elleul.
Discuss the modifying variables.
12. (@) amb ool Qeiperm  eredeurn  QFTL&S
wdlueaissd Cguiw CeauamhHib ?
Describe the initialization and string arrays.

Or
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13.

14.

15.

C++ hlpeligyerer Main () Gswpsamsatien

vwerurhser LUl allers@s.

Describe the usage of main () function in a

C++ program.

C++ flyeled @ans@p uHd efleur.

Discuss how a class is specified in a C++

program.
Or
@and@pefgyerar enfl LHH elfeurs er(pgis.
Explain arrays within a class.
Qewup@di uewtl WEUYLL ubhdl 6T EHs.
Explain the term operator overloading.
Or
veblene wryfob cllarss,.
Describe about abstract class.
C++ flyellguerer Stream Lpd allerds@s.
Explain the overview of stream in C++.

Or
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16.

17.

(<)

aswmEpamsuied uLwer wHHID  Geuefluiiiged
<iger Qewe uHd eSlarsEs.

Illustrate the wuse of manipulators for

managing output.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

()

(<)

()

C++ flredler 2 emer L@Caum GQeuafllim@aener
F(H&S Fmmis.

Outline the various types of expression used
in a C++ Program.

Or
C++ flyeflerr emwrianu elleufl.

Explain the structure of simple C++

program.
Qewbhammiseien enpLiL|gEeT @ Hmbdl
e wlsmerts updl ellfleurs eT(pgis.

Briefly explain the function with no
argument but return value.

Or
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18.

19.

()

(=)

CH++éd o @TeT uGaum sentls HIe0S

Qewpammisemer euflevsliLhSgis.

List the wvarious math library functions
available in C++.

@ang@pedler janfl wHmID emfludied Gummer
ubhd elfleurs er(pgis.

Explain the term array within the class and

array of object.

Or

udblene p&flsem  ereueurm  @arsEpeiley
LwetUhEmg eraruens el

Interpret the usage of multiple constructors

in a class.

Qewup@i uemfll WBlglyssrear &S upamaer

wreney ?

Identify the rules for overloading operators.
Or

@meuldl wryfbbd allersEs.

Explain the single inheritance.
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20.

(1)

Gl EIMDGSLILILTE WOOHMID  6llgele&ESLIILIL L
o draf(h  wHpd  Geuafllh) QeweurHsemar
cleuMés.

Describe unformatted an formatted I1/0

operations.

Or
Camiiy &L IgSSM g LHMILD S| SeT
@SWITEHESHE L 2 & T 6T I & (@ L 60T @S]Grré;@as.

Illustrate the use of file pointers and their

manipulators.
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021

FIFTH SEMESTER
PHYSICS-MAIN

ATOMIC PHYSICS

(For those who joined in July 2017 onwards)

Time : Three hours Maximum: 75 marks
Part - A (10X 1 =10 marks)
Answer all questions, choose the correct answer

1.The Hall angle is

a)p=-H; b)jg=-u C@=-uH; dje=H
amieden GoTemid SIS
o) 6=-H, @)o=-u @)o=-uHF) o=H;

2. The product of drift velocity of free electrons and collision time is called @s -

a) Average velocity b) mean free path c) relaxation time d) velocity

BULBD 0L FTeramesn DTEIRee &mEGabiD wHpd St GoTHels B0

o) gyraf FHangGaubld o). Hens WeanirL 1D @) Bewln ) HengGausbld

3. The speed of the electron in the circular path is v = -----m--——-—-

a)Be/m b) Ber / m c)Bm/e d) Bmr/e

@@ s L LTenguisd sieudL graian Geusd V=

21)Be/m =) Ber/ m @)Bm/e #) Bmr/e

4. The velocity of the positive rays ranges from ------------—-

a) 10* - 10° ms™ b) 10°-10° ms'c)10*-10° ms' d)10°-10 ‘ms?

sdielsanaiean CEIHHmIFCain Siame

5)10°-10° mslgy)10°-10° ms® @) 107 - 10° ms’%)10°-10 *ms”

5.Rydberg constant is given as ----------------—-

a) 1.097x10’ m™ b) 1.096x10" m” ¢) 1.097x 10 7m?  d)1.096x10° m"
(=g yg |

@ﬂtﬂ;‘\ wifelereiLg

o) 1.097x10" m? &) 1.096x10° m" @) 1.097x 10 7 m'w) 1.096x10° m™”




6. The electrons jumping from outer orbits to the second orbit is called --—-—-. series.
a) Pfund series b) Brackett series c) paschen series d) balmer serieg
mascil;urresrassn'Qﬁ}j\mﬂsnﬂl_%frmtlgaﬂ@m@ e_gitou’ i nguk, b [sT751] [ — Gl
~ J&m‘, LY 91 m'g,,
=) ma:aim o) UIMeEL suflens @) LnFaa UNanTF) Ursowon suflons
7. The stern and gerlach experiment is based on the behaviour of - =
a) electric dipole b) magnetic dipole c)bothaandb d) none of the above
STOGILfTel ohmd Gggireords B g emen asalsi it amLo H6it SIHMAF  FHHHI.
i) Weiieflmpenaney o) s1hsallhpeaney @) BrewiGn #) Gubssmi_suimed agiedsosmen
8. The frequency of the\larmor precession is given by w = —--eeeee_____
a) e/2m b) B/ 2m c) B/ 2me d) Be/2m
A
soninofsl SITCeuss sty f{’}y" %ﬁJ
=) e/2m 21) B/ 2m : J@) B/ 2me #) Be/2m

9. According to Moseley’s law the frequency of a spectral line in X- ray spectrum is directly proportional to ----

a)z b) 2 ¢z d)z*

Gmnm@m%ﬁuﬂmumx-&gﬂft Bimsoplyeufseian  oigiGeausmr IBBSCHMOTBIS_siang.
!

)2 o) 7 bV

10. The decrease in the intensity of the X- rayisgivenas dl = -

a) - pul dx v b) pldx c) lpe ™ dx d) lpe ™ dx

¥f -9 &1

.X-&@J@@maﬂsﬁr Sellgib [ ersirigidi=
'A
31) - ul dx ) pldx ) lpe ¥ dx ) lpe ™ dx
“ARY £

Part B (5 x 5 = 25 Marks)
_ Answer all Questions, Choosing either (a) or (b, Each answer should not exceed 250 words
11.a) State and Explain Wiedman - Franz’s law.
Si) MEILOET WMPID LIgTeier Ga3enm  eflsnd @ .
(or)

b) Explain about the construction and working of an electron microscope.

2) BIewIGamdalule SLLeMIOLI| (DB@ih CousmevBmedt Libnf efleu.




12.a) Explain the Thomson’s method for positive ray analysis.
) CHTwesms sdlirmams srnFa ol aflaflss
{or)
b) Describe the principle, construction and working of Bainbridge’s mass spectrograph.

o) Guuianif ey  Benmuler BIDs0  BrsusnrLIL Salsi HHHIOD, SLLMOUL  ohb
umpfefeud.

13. a) Give the drawbacks of the Bohr atom model.
Sl Buti sigmioTE)fufer GEPBUTEH) 7 );‘\//Dw"g? '
(or) /
b)Explain the different quantum numbers associated with the vector atom model.
) CloubL T igmiorgdiuer Caumiul L. GeuteEi_1b sismismsT silaufl?

14. a) State and explain about Larmor’s theorem with the diagram.

Si) ool CHBmEMS nff) SIBHWEU  SUHTLIL I 66T efleui).
(or)
b) Explain the fine structure of sodium D- line.
-21) Gamguib D-eufluflssr U eUsHIOCIL] LUBN efleuf?
15. a) State and explain Mosley’s law. What is its importance.
91).CwreroBsu silglenut gl oime (phBlushziansms aflsufl.
(or)

b) Explain about the production of X- rays.

) X-sdirsshss 2_heUThsGEmE allsulfl.

PartC(5x8=40 Marks)

GawsbuG  Hme

__A{rsy\iei all g_gislmlﬁpoosing either (a) or (b), Each answer should not exceed 600 words

16.a) Describe Millikan’s method for the determination of electronic charge.
T Tl G i S Bismubens 1lsoeddassi (psomenit afeuflbs.

(or)
b) Classify the solids based on band theory of solids.

) HLUGUTHL Befsr BLiswn GBI LITL 19T jip S LGLITHL Hensn SUSHBLILIBHSHIS.




17. a) Describe the construction, working and theory of a Dempster mass spectrograph.

S) GLibadLit Flysd Bemmpiorensoude SLLawLL whmbd BevensuBmsmer sfloui.
(or)

b) Explain how Thomson’s parabola method is helpful to determine the mass of the positive ions

=1) Gpiosnm  ouilefiseafsn Bleomenwl semipfur smibea e e UM GUITEOT(Penm  eTlsuTH 2_SHe|anG LS
el ?

18.a)Describe the Sommerfeld’s relativistic atom model.

3) CamorGustigar * Frir s SiamiorHflsnws sflsud.
(or)

b) Describe vector atom model.

o) Feosulsr signordfeow sflsufl.
19.a) Describe Stern Gerlach experiment for the existence of space quantisation.
3) 8oy B sisnelsnar ofleusBETen sobLitaT Gggiraurds Gammeneanen weflsuf,
(or)

b) Calculate the magnetic dipole moment of an electron due to orbital and spin motion.
&) HHOIUTDS HpID &IP60 QuIbED STremToTS steusLJTaflsl Shs Bhwms  seni s 6001 &) (BB
20.a) Discuss about the absorption of X- rays through experimental study
3) X-slirsefen” 2_Mlehasensn Camsmemean piellstr eufuirs slleuT b,

(or)
b) Explain the principle, construction and operation of a scintillation detector.

@) G sHmed &6 (BLIlg L T et HSHSHIUD. S L enioliL SpFlWweumens efleu.
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Sixth Semester
Physics — Core
QUANTUM MECHANICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. Bewr Sjamearid Qs mesrL sdlireigaaaia,
@rGe-feir clldl @FHMUABHD @reE Qamdrareraled
@LbQumbd <y nowed U,dA

(<21) dA (<)

(rr)

dA dA
@ 8TkT 8t kT



In longer wavelength region, Rayleigh-Jean’s law
describes the energy per unit volume U,dA is

87 kT 87 kT

@ = da 0 “Tidi
A »
d d

©  SrwT @D ST
ST L PHMED 676
(=) 13.6 MeV (=) 16.3 eV
(@) —-13.6eV () —-13.6 MeV
Ground state energy value is
(a) 13.6 MeV (b) 16.3eV
(¢ -13.6eV (d -13.6 MeV
@ Sjemeuler werGearm wmhled k

b b
(1) A (<4) "

h h
@ = (FF)  —

D D

Propagation constant of a wave k is

(a) (b)

(© (d)

STRRS I b T
ST L T
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@t Syemaufler S fwm wrhob SmSlearm Sameeiss

o

(@) = [yle, t)e s
T

—oo

() = [wle, e ax
7[ —00

1 T i(kx+wt)
@ 5- _jwv/(x,t)e dt

oo

1 —i(kx—wt)
(m) 5 Jwle e Vdx

—oo

Fourier transform of a wave function gives the
amplitude as

(a) 1 J-l//(x, t)el gy
7[ —00

(b) l J-I//(X, t)e(kxﬂut)dx
ﬂ. —00

1 T i(kx+wt)
© o _j:xr(m)e dt

oo

1 —i(kx—wt)
@ 5 [l 1)

—oo
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gloedlw GapUT(HsEEsEE Qe Cuwmear gL
(=) Ap-At<h (<) Ap-At=h

(@) AL-Ap>h (F) AL-A@<h

The uncertainty relation is

(a) Ap-At<h (b) Ap-At=h

(¢ AL-A¢p>h (d) AL-A¢p<h

W& sarys 2 (& EhsEE CUTBESSeT FoeTUm(h

(@) L=0 () Z=0
m fi

@ L= m =i
m m

@ -0 b Z-o
m h

© L-o @ -1
m
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Errésliul L semedsiansmer sl Hirium)

@) L v ewear=o
(=) Tl//*(x)y/(x)dle
(@) %T'//*(x)l/f(x)olw1

(0 [v eW)de==

The condition for normalized wave function is
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|l//(x, tleiyr uflwresr eumium@

(@) [L]” (=) [L]?

Carant olTlleuenr @ e L

m A
(=) " (<) \/%
k

k
@) - (rF) \/;

Angular frequency w is

m A
(@) n (b) -
k k
(© E (d) z
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10.

11.

@wm  Beoowurppd  sOuurmile,  erlCumps
Blevoowmhme &Plwbns @ méEm ?

(o) L<x<0 (<) x=0
(@) x<L (F) L>x>0

When does the Potential energy be zero in a

potential barrier?
(a) L<x<O0 b)) x=0

(© x<L (d L>x>0

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(=) Wermmidlen @GeumeanTL D &(HGCHETENET &(H&HELOMS
T(PSIS.
Brief the Planck’s quantum hypothesis.
Or
(<) smblLen eflenarey LHH Smi@GOILIL eT(HFIs.

Write a short note on Compton Effect.
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12.

(=)

smas FHamsGousd erem &MHSHedl(HHg &L

wrhledl k _2z @D FeTUML iganar OlLimis.

A

. . 2
Obtain the equation, phase constant k& :7”

from the concept of wave velocity.

Or

afluillenr fansCoussgiLen @55 HamsGougsdld
vwellE@gnd m Bleop Qarar gsberrerdler &
h

\/Zmok(1+ k 2}
2m,c

Prove that the deBroglie’s wavelength of a

ugrsed  sjemeofarb A=

crariens Hlemliss.

particle of mass m, moving with the velocity

comparable to the wvelocity of light, as
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13.

14.

(=)

(=)

SGUMT &Hm eul L LiLmengudled, erdlimidlnbg)set e
syl L Hne wklmer samss(Hs.

Calculate the value of ground state energy of
an electron in Bohr orbit.

Or
ol Wer  gesCearmendler CGeusd  0.01%
SOOI WS 6T 300 m/s T
Sjerell Ul LT, sl QUL soms
CTEUGLATE| GO WSHIL 6T 6TellL(Lplgu|ib ?

If the speed of an electron is measured as
300 m/s accurate to 0.01%, with what
accuracy can you measure the position of the
electron?

@hem ufrenrgdla, &TeuLD &Miihs
@ &Crmg@Epaier ojamed FETUTL Iqaner cu(hed.

Derive the one dimensional  time
independent Schrodinger wave equation.

Or
ehep uflwrar  Bleowrboaler  (preier

LSS eierT, x=0, x=a eT@ILd
@aeGCeafluiler Quirigh gisefler amedamiyy

Y, =Asin—, oiger STESLLLL  AMDEF
a

gnmenar Sioreidss.
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15.

A particle is moving inside an 1-D infinite
potential well between x =0 and x =a with

zero potential energy. Its wave function is

v, =Asin——. Determine its normalized
a

wave function.

parm&Cateam Oeb@ssrar SamagsTmianamer

BlubseaTenll SreTs.

Find the condition for mutually orthogonal

wave function.

Or

1000 A usserey Oarewr. ephedm Lflwremr
Blevaowrhpd CulLssdadar @umkign 1.67 X
1027 Kg flenm Qarer mOlened giseflen mio

<2Hm wHINmars srams.

Find the lowest energy of a neutron of mass
1.67 x 1027 Kg confined to move in 1-D
potential box of length 1000 A.
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PART C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.
16. (=) oeflbler  elevetency LDHHL  SUleTEleailem
Marsasamg afleulss.

Explore the Einstein’s explanation about

Photoelectric effect.

Or

(<)) efweflen sHMwEs FLDGITLITL Iq DG LD
@ rrGev-&eir el dlenuwiuid S|B6iT

QU TGN DS @HL6T 6SlaTeE)s.
Explain Wein’s radiation formula and
Rayleigh-Jean law with their limitations.

17. (@) gisQermarhler @QuisssSlanar Samea&sl () eLpeLd

. ) do . | o,
GOLAHs. Cogib vg:E HmILD vp:k—

o

ereTm 16lemL4 5.
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18.

Represent the motion of a particle by wave

packet. And also prove that v, =% and

Or
NN o s &S HeangGeusid )
smHemars undl $@Ebs ULBSEHLET sails
. . . . dw )
wepulled u@lumis. Gogib Vg ="y T
1Bl e L9 5.
Analyze the concept of Group velocity with

appropriate pictures and mathematical

methods. And also prove that v, = ao .

dk
Blepl9ss : Ax-Ap, 27 . Goaibd 9ig GOUEHD
@Qup@Qur e aleTésSms S(Hs.

Prove : Ax-Ap,>2h. And also give its
physical significance.

Or
Qereller erdlr Wengiseragaflan aflafliby alleneray
ubhHlw Sbgen e Serailéd 2 @Tar

ufCGergemarenw efleui&s.

Explain the diffraction of electrons at a slit
thought experiment.
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19.

20.

(=)

Blevowrhnd, @Quss dHmD LOHMID 2 HSD
S flweupdlen  erdiumidsiiul L wdlysemer
STESE (h 5.

Calculate the expectation values of Potential

energy, Kinetic energy and Momentum.

Or
2 helb, Guiss wHOD WHYD GITES WHOD
<, dlwieuh e (&EUTEHTL LD Cewelgemer
w9 [Hs.

Evaluate the quantum operators for
Momentum, Kinetic energy and Total

energy.

em QulLssdaid gisCermerdler wpriufvmeamr
Qusssns cleuiss. Cogbd
n’n’

cube — 2

(nﬁ + ni + ng) eramiens HlemLliss.
2ma

E

Explain a particle’s three dimensional

motion in a box and hence prove that
n'r 2 2 2
E... = P (nx +n, + nz).

Or

Page 13 Code No.: 20563 B



(S)) &HImIS cllenereney cAlemd 5. Cogubd
adArmaiiliyg @emasd LOHMID  26r{H(HESD
Gavrshd yHweupern Sioreilss.

Describe the tunnel effect and hence
determine the reflection coefficient and

transmission coefficient.
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Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. In longer wavelength region, Rayleigh-Jean’s law
describes the energy per unit volume U,d1 is
8t kT 8 kT
dA b —dA
(@ 7 (b) 7
4 5
© 2 _di @ -2
8t kT 8 kT
2. Ground state energy value is
(a) 13.6 MeV (b) 16.3eV

(¢ -13.6eV (d) -13.6 MeV



Propagation constant of a wave is

(a) (b)

= |

(© (d)

TS I L T
R

Fourier transform of a wave function gives the

amplitude as

(a) L J‘l//(x, t)el gy
7[ —00

(b) l jl//(x, t)e(kx+wt)dx
T

17 i(kx+wt)
© o jm wlx, t)e’=dy

=)

1 —i(kx—wt)
@ 5 [l e

—oo

The uncertainty relation is
(a) Ap-At<h (b) Ap-At=h

(© AL-Ag>h d) AL-Ap<h

Page 2 Code No.: 20563 E



The suitable equation for very heavy bodies is

@ -0 o M=o
m i

(©

3 [

The condition for normalized wave function is

@ [y wlx)dr=0
7[—00

(b) Tv/*(x)w(x)dx =1

oo

v e =1

)

© =+
V3

@ Tz/‘ (w)yr(ac) de = o

The dimension of |l//(x, tX is
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10.

11.

12.

Angular frequency w is

(@)

(©

m A
5 ® Ak
k k
o @ |

When does the Potential energy be zero in a
potential barrier?

(a)
(©

L<x<0 (b) x=0
x<L d L>x>0

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

()

(b)
(a)

(b)

Brief the Planck’s quantum hypothesis.
Or
Write a short note on Compton Effect.

. . 2
Obtain the equation, phase constant k& :7”

from the concept of wave velocity.
Or

Prove that the deBroglie’s wavelength of a
particle of mass m, moving with the velocity
comparable to the wvelocity of light, as

A= L

\/2mok{1+ k ZJ
2mc

Page 4 Code No.: 20563 E
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13.

14.

15.

(a)

(b)

()

(b)

(a)

(b)

Calculate the value of ground state energy of
an electron in Bohr orbit.

Or

If the speed of an electron is measured as
300 m/s accurate to 0.01%, with what
accuracy can you measure the position of the
electron?

Derive  the one dimensional  time
independent Schrodinger wave equation.

Or

A particle is moving inside an 1-D infinite

potential well between x =0 and x =a with

zero potential energy. Its wave function is

v, =Asin™™ .| Determine its normalized
a

wave function.

Find the condition for mutually orthogonal
wave function.

Or

Find the lowest energy of a neutron of mass
1.67 x 1027 Kg confined to move in 1-D
potential box of length 1000 A.
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16.

17.

18.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

()

(b)

()

(b)

(a)

(b)

Explore the Einstein’s explanation about
Photoelectric effect.

Or
Explain Wein’s radiation formula and
Rayleigh-Jean law with their limitations.
Represent the motion of a particle by wave

packet. And also prove that vg=% and

Or

Analyze the concept of Group velocity with
appropriate pictures and mathematical

methods. And also prove that v, = o .

dk

Prove : Ax-Ap,2>h. And also give its
physical significance.
Or

Explain the diffraction of electrons at a slit
thought experiment.
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19.

20.

(@)

(b)

()

(b)

Calculate the expectation values of Potential
energy, Kinetic energy and Momentum.

Or

Evaluate the quantum operators for
Momentum, Kinetic energy and Total
energy.

Explain a particle’s three dimensional
motion in a box and hence prove that

E. .= —2ma2 (nx +n, +n; )

Or

Describe the tunnel effect and hence
determine the reflection coefficient and
transmission coefficient.
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Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. @rearh yCprlLners@nsa@ Qe ulorear 55

(<) Blene Wlenailwe 555

(<) WenaEThs &

(@) dleveowner &g

(FF)  slembll 55



The force between two protons is
(a) Electrostatic force

(b) Electromagnetic force

(¢) Static force

(d) Coulomb force

g teflugder B.E/A wdiiy

(=) 1.1 MeV (<) 1.1eV
(@) 8.8 MeV (rr) 8.8eV
The B.E./A of deuterium is

(a) 1.1 MeV (b) 1.1eV
(c) 8.8MeV (d 8.8eV

SIS 2a1(h(Housdnlgl ol 6rg) ?

(&) Your sdliser (<) SLim sdliser
(@) sror sdiser (FF) (<) omID (<)
Which one has highest penetrating power?

(a) Alpha Rays (b) Beta Rays

(¢c) Gamma Rays (d) (a)and (b)
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et Hlewe wHmd LCarwisaiien ey Heneuded

Coumiuh&lerper.
(=) Camenr 2 hsld (=) Sia@m eTesr
(@) & bl (FF) (<) wohmibd (@)

The excited state and the ground state of isomers
differ in their

(a) Angular momentum
(b) Atomic number

(¢) Spin value

(d) Both (a) and (c)

goartUTL el Hlenme| Galiwuieb.

,Be” +, He' —»
(o) 5C%+ H (<) C¥+ e
(@) 4C”+,n' () ggLleeme
Complete the equation
,Be’ +, He' —
(@ LCZ+ H ®) ,C?%+ e

(© (CZ+yn' (d) none
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D@ oM Hmedle eLpeLmEHLD
(1) AT DD () PpR&EIMD AHOED
@) @usrwer Y omed ()  ler <yhmed

A nuclear reactor is a source of

(a) atomic energy

(b) molecular energy

(¢) chemical energy

(d) electrical energy

Sl gmer  ererLg) seer  gflsliL(HSS
vweTu(Hib @uibSTid.

(=) yGrmi_Lmesr

(<) Blurrremev

(@) eresL e

(FF)  CuCe 2 drer amarsgib

Betatron is a machine used to accelerate

(a) protons (b) neutrons

(¢) electrons (d) all the above
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SersGrmi_grefled

(=) B-yeow wrpyuBhdng

(<) FTCeueT IMLLTD O OIMILIL MO
[AIGEE)

(@) =dirCeuam w(HLb LIMULETD

(FF) (1) OHMID (=)

In synchrotron

(a) B-field is varied

(b) Frequency may or may not be varied

(¢)  Only frequency is varied

(d) Both (a) and (b)

GMDLIT @ LILIFTLD AUME®WF FMTHS|.
(=) QevliLmerser (<) lFmeger
@) Cullwreraedr () GumlLresraerT

Lamda hyperon belongs to
(a) leptons (b) mesons
(¢) Dbaryons (d) photons
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10. smevlé sFTHamens &Ll WPS60led

LWETLRSSILL L &@Hed
(<) G.M. eresrentl
(=) G e
@) shs @ame sl CrmevCsaL
() CRO
The instrument first used to discover cosmic rays
is
(a) G.M. Counter
(b) Bubble chamber
(¢) Gold leaf electroscope
(d CRO
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (o) oamssdlsaier Qwser Carum el afleul.
Describe the meson theory of nuclear forces.

Or
Page 6 Code No.: 20564 B



12.

13.

(<)

smeller  Geentiiy Y HOMO UM TUNISS,
BE/A-dflenr psdlwuggieusans Qsm@.

Define binding energy of the nucleus and
give the significance of BE/A curve.
sfflusss Csmiey cuedTuUDISS  BT6NS
sdflusss QerLrsamen clleTéE.

Define radioactive series. Explain the four

radioactive series.

Or
CrgCur  gGesrCGLmiyser eratpmedd  ereme ?

SjeubHmler Liwersemer LIt iguwied (.

What are radioisotopes? List out their

applications.

- Y00] SeTeneu U TWMISS) Yerey
Qewduriige Geueflum@d Hmene eTeueumm)

SETHESIL (Plg LD eTaLiang aNlemdd,.

Define nuclear fission. Explain how energy

released in fission process can be calculated.

Or
Page 7 Code No.: 20564 B



14.

15.

(<)

@Qa@arey 2 eulld) FHULEImIGL lameradr
wreeu?  LHMID  @eee|  levarssmen

Blevvenwiud aflemds;.

What are the possible reactions in a fusion
reactor? Also explain the conditions for

fusion reactor.
SlermgGovagern eramanfludlen Gamerens WHMID
QEwur’ el er(pg|.

Write the principle and working of

scintillation counter.

Or

faaCrr engsCarmi_graflen s (Horard wHmw

Qewduri e afleurd).

Discuss the construction and working of a

synchrocyclotron.

cumelr  <peverr  Cudlsaflean 2 (HeuTEESMS
cfleré (.

Explain the formation of Van Allen belts.

Or
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16.

17.

(<)

Sl s — gsasailean  F0FET  HMID
<Plureno eldlsefler GsrirenL aflerss,.
Explain the connection between symmetry

and conservation laws in elementary
particles.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(=)

()

Sami&smHedlen Gunglaimear LaLsamer afleuil.
Describe the general properties of nucleus.

Or
Qeuldlev smssTen Seueu BHlevm eumiium (b
soerurl el afleurl.

Derive Weizsacker’s semi-empirical mass
formula.

gpeour, YLLr  woHmbd  smor  sdiseier
uaLgsener afleums).

Discuss the properties of alpha, beta and

gamma rays.

Or
Page9 Code No.: 20564 B



18.

19.

()

Gremr  Sengeller Byl ACearm  Gamiumen
cflemd ).

Explain the neutrino theory of beta decay.
Sian @eena| LHMID GleuliLl AHeMISSH(H cllaner
< Hweaipen eleul.

Describe nuclear fusion and thermonuclear
reaction.

Or

DAIGE@T(H  LOHMID  WADLJERGT  (&ETiq 6T
Qametens HMID CFLme 6SlaTsE.

Explain the principle and action of atom
bomb and hydrogen bomb.

GILH <janmuller &L_(HLomemid HMILD
Qeweurie efleufl. ogen SpLily jbFhIGET

GTGOTGUT ?

Describe the working of bubble chamber.
What are its special features?

Or
S grefer sfluu@sgin Hlevevenwits Gum.

Obtain the tuning condition for the betatron.

Page 10 Code No. : 20564 B



20.

(1)

gL S  HISETE®ET  SHET  (HEUTETL_LD

GTEHTS (@ L6t LiL1q W6l (h).
List out the elementary particles and their
quantum numbers.

Or
srevlls  SHTEeT  eTepTe® eTenar?  &HTevLils
sglisefler sem®Gig i ubHdl erpgl.

What are cosmic rays? Write about the

discovery of cosmic rays.
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Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.
1. The force between two protons is
(a) Electrostatic force
(b) Electromagnetic force

(¢) Static force

(d) Coulomb force



The B.E./A of deuterium is
(a) 1.1 MeV (b) 1.1eV

(c) 8.8MeV (d) 8.8eV

Which one has highest penetrating power?

(a) Alpha Rays (b) Beta Rays

(c) Gamma Rays (d) (a) and (b)

The excited state and the ground state of isomers
differ in their

(a) Angular momentum

(b) Atomic number

(¢) Spin value

(d) Both (a) and (c¢)

Complete the equation
,Be’ +, He' —»
(@ C*+H b)) LCP+ e

(© C®+,n' (d) none
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10.

A nuclear reactor is a source of
(a) atomic energy (b) molecular energy

(¢) chemical energy (d) electrical energy

Betatron is a machine used to accelerate
(a) protons (b) neutrons

(¢) electrons (d) all the above

In synchrotron

(a) B-field is varied

(b) Frequency may or may not be varied
(¢)  Only frequency is varied

(d) Both (a) and (b)

Lamda hyperon belongs to

(a) leptons (b) mesons

(¢) baryons (d) photons

The instrument first used to discover cosmic rays
is

(a) G.M. Counter

(b) Bubble chamber

(¢) Gold leaf electroscope

(d CRO
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11.

12.

13.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)

(a)

(b)

(a)

(b)

Describe the meson theory of nuclear forces.

Or
Define binding energy of the nucleus and

give the significance of BE/A curve.

Define radioactive series. Explain the four

radioactive series.

Or
What are radioisotopes? List out their

applications.

Define nuclear fission. Explain how energy

released in fission process can be calculated.

Or

What are the possible reactions in a fusion
reactor? Also explain the conditions for

fusion reactor.

Page4 Code No.:20564 E
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14. (a) Write the principle and working of

scintillation counter.

Or

(b) Discuss the construction and working of a

synchrocyclotron.

15. (a) Explain the formation of Van Allen belts.

Or

(b) Explain the connection between symmetry
and conservation laws in elementary

particles.
PART C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) Describe the general properties of nucleus.

Or

(b) Derive Weizsacker’s semi-empirical mass

formula.
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17.

18.

19.

20.

(a)

(b)
(a)

(b)

(a)

(b)
(a)

(b)

Discuss the properties of alpha, beta and
gamma rays.

Or

Explain the neutrino theory of beta decay.

Describe nuclear fusion and thermonuclear
reaction.

Or

Explain the principle and action of atom
bomb and hydrogen bomb.

Describe the working of bubble chamber.
What are its special features?

Or

Obtain the tuning condition for the betatron.

List out the elementary particles and their
quantum numbers.

Or

What are cosmic rays? Write about the
discovery of cosmic rays.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. FCC@err Qundlio smyen]

(=) 75% () 74%
(@) 76% (FF)  70%
Packing factor of FCC is

(@ 75% (b) 74%

(c) 76% (d) 70%



HCP st Lawiibparer emhdaenriiL| eregr

(=) 14 (<) 11

@) 12 (FF) 10

The coordination number for HCP structure is

(a) 14 () 11

(© 12 (d 10

Wergry  yagdler eusdlann Flsflg@gn  Cumg
graprLLiuc L @mpenaruiler euadlento

(=) G@DSDg| (=) Aglsll&sng

@) o (FF)  pigelledl

If the strength of the electric field is increased, the
strength of the induced dipole is

(a) decreases (b) increases

(¢) zero (d) infinity

LW &M Sementd LML [AIGEIGT]
(=) Cmirwenm (<) erdlioenm

@) o (FF)  Qumpener QumHSE
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The diamagnetic susceptibility is always
(a) positive
(b) negative
(¢) =zero
(d) depending on the material
EIEHEHEE GerLCuuwiner YeneanrTiiLy
Sevgenw Qb (H&ELD.
(=) ss9enanriiL (<) 2 Cars
@) Swefl (FF)  GUTGHITL6D GUTEHG
Which of the interatomic bonds are directional?
(a) Covalent (b) Metallic
(¢) Ionic (d) Vander Waals
EpsaercupmieT  eThgs  Hewrod LGS
saranwew GubHm(he @ ?
(=) o Cors (<) Swel
(@) FsGamentiiy (FF)  ep@mL_[Feger Limesr(h

Which of the following solids show a tendency to
polymerise?

(a) Ionic (b) Covalent
(¢) Metallic (d) Hydrogen bond
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Bé&sLgdsafler HQuTS @hned Hlane ererLig
(<) sor HlavewsaE &G

(<) sy Hlewe wOHmb WP o Herreybm Hlarawdsd
@enLulléd

@) s derredm HlanesE CoGe

(F) s Serraybm Hlene

In superconductors, the Fermi energy level is
(a) Dbelow the ground state

(b) midway between the ground state and first

excited state
(¢) above first excited state
(d) at first excited state

@m slium Comgamw 2 oL ss Csameiwnear < hmed

BésLgHullen <phmed @ enGeuafuded

ShGLD.
(=) @ undl (<) &G
(@) @@ wLkE (FF)  e&ITMmI DL BI(&
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10.

The energy required to break a cooper pair is
of the energy gap of superconductor.

(a) one half (b) equalto

() twice (d) thrice

Qs megienm cllen e, &l serfl e Gubuigiy
@ &8s Couar(hLbd.

(=) <iglsules (<) G®DHSULEF

(@) Wigwmar () yRglubd

Industrial catalysts should have
surface area.

(a) maximum (b) minimum

(¢) moderate (d) zero

BrCarm gaer <erey @aeunMnhdlen Cu ojenwub
(=) 10-100 mm (<) 1-100 nm
(@) 1-1000 cm ()  10-50 mm

The size of the nanoparticle range is between

(a) 10-100 mm (b) 1-100 nm
(¢) 1-1000 cm (d) 10-50 mm
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11.

12.

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

(o) ugsmseaier BCC w<ewuy upd  @olliy
UMD,
Write a note on BCC structure.

Or

(<) Wprs ellderw erpd ofleTsEs.
State and explain Bragg’s law.

(@) QuGhm &S el wadl eor QLTenLoesr
Camium’eL efleré@s.

Explain the domain theory of

ferromagnetism.

Or

(<) WersL_gsm QTS (ETh & & TET

Werpenaraimssealer Caracuamw aumeilss.

Derive an  expression for electronic

polarizability in dielectric materials.
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13.

14.

(1)

()

ugsmsaied wefll wHmb & Gementiiy
&Iss fnEHiy awsis.
Write a short note on ionic and covalent

bonding in crystals.

Or

NaCl epassadler  Gevewrii <y Hmepa
cMlemd@s.

Explain the Dbonding energy of NaCl

molecule.
BésLsdsafler Comhpsans s Guilevert
cllenarencu elemd@s.

Describe the occurrence of superconductors

and explain Meissner Effect.
Or
BésLsdsefler Larysemer uHd elleur.

Discuss the  general  properties  of

superconductors.
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15.

16.

()

smeme  wenpuller wrGerm  QuTmETSET 6T
2 (HeumssD UM allers@s.

Explain sol gel method in synthesis of
nanomaterials.

Or
sriuer préerm @wmisear ubHdl GO eT(pgis.

Write a note on carbon nanotubes.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(1)

g Ugs enwiiber Aymelilev emigevsaer
5&bs euaTULSFIL 6 afleuil.

Describe the Bravais lattices of seven Crystal
system with a neat sketch.

Or
UIg &SSETEIS@h&aTar WOdoT @GDlar igsar Lbb
Merd@s.  Goaib W  GDESTL g Hener
QumnieugHaETET QewepenmEHamaT 5&hs
ThSsISST_(HLem aNlerd@s.

Explain the Miller indices in crystal planes
and the procedure for finding the miller
indices with suitable examples.
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17.

18.

umyr srhselugissrear Geuulley Camiumen

cllené&s.

Explain Weiss theory of paramagnetism.

Or

uoCaum  eueswTar  (pevareurssed  LUH
cfleurs  elerg@s. Caid  (pavareursEh

Snayssrer Carancuamwl GlLmis.

Discuss different types of polarization in
detail and obtain the expression for total

polarizability.
QUITERTL ) GUTeLE LSlanemTiiL] LHMILD EPeuDL e
GenemriiLy upml eSlfleurs er(ps)s.

Explain about Vander Waals bonding and
Hydrogen bonding in detail.

Or
Camquid GGarmeny(h LigssDHaETear Glw{H e
wrHedlenw cllené&s HmID S| SeT
LI 6Dl 6T(LPGI%.

Explain Madelung constant for sodium
chloride crystal and its applications.
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19.

20.

()

(=)

BsaLsdsepsarar AC whmib DC Gegreiiser
cenerencu ellifleuns eflerd@s.

Explain in detail both AC and DC Josephson
effect in Superconductors.

Or
BésLsdsefler  Geutiu  wHmd  sTHselwD
LT Senar LiL"iq w6l (hs.
List the thermal and magnetic properties of
superconductors.
BrGerm  Cummerseer  serLdw 2 5ab

(PDdDSEET 66T E)s5.

Explain the characterization methods to
analyse the nano materials.

Or
umelevadas  penpudled mrGerm  ClLimmeTaefler
2 (heuT&sLd LDM 6r(pgis.

Explain the ball milling method in

synthesize of nano materials.
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. Packing factor of FCC is

(a) 75% b) 74%
() 76% (d) 70%

2. The coordination number for HCP structure is
(a) 14 b)) 11

(0 12 (d 10



If the strength of the electric field is increased, the
strength of the induced dipole is

(a) decreases (b) increases

(¢) zero (d) infinity

The diamagnetic susceptibility is always
(a) positive

(b) negative

(¢) =zero

(d) depending on the material

Which of the interatomic bonds are directional?
(a) Covalent (b) Metallic

(¢) Ionic (d) Vander Waals

Which of the following solids show a tendency to

polymerise?
(a) Ionic (b) Covalent
(¢) Metallic (d) Hydrogen bond
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10.

In superconductors, the Fermi energy level is

(a)
(b)

(©
(d)

The

(a)
(©

below the ground state

midway between the ground state and first

excited state

above first excited state

at first excited state

energy required to break a cooper pair is
of the energy gap of superconductor.

one half (b) equal to

twice (d) thrice

Industrial catalysts should have

surface area.

(a)
(©

The

(a)
(©

maximum (b) minimum
moderate (d) =zero
size of the nanoparticle range is between

10-100 mm (b) 1-100 nm

1-1000 cm (d) 10-50 mm
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a)

(b)

12. (a)

(b)

13. (a)

(b)

Write a note on BCC structure.
Or
State and explain Bragg’s law.

Explain the domain theory of

ferromagnetism.

Or

Derive an  expression for electronic

polarizability in dielectric materials.

Write a short note on ionic and covalent

bonding in crystals.

Or

Explain the bonding energy of NaCl

molecule.

Page 4 Code No.: 20565 E
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14. (a)

(b)

15. (a)

(b)

Describe the occurrence of superconductors

and explain Meissner Effect.

Or

Discuss the  general properties  of

superconductors.

Explain sol gel method in synthesis of

nanomaterials.

Or

Write a note on carbon nanotubes.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)

(b)

Describe the Bravais lattices of seven Crystal
system with a neat sketch.

Or

Explain the Miller indices in crystal planes
and the procedure for finding the miller

indices with suitable examples.
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17.

18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Explain Weiss theory of paramagnetism.

Or

Discuss different types of polarization in
detail and obtain the expression for total
polarizability.

Explain about Vander Waals bonding and
Hydrogen bonding in detail.

Or

Explain Madelung constant for sodium
chloride crystal and its applications.

Explain in detail both AC and DC Josephson
effect in Superconductors.

Or

List the thermal and magnetic properties of
superconductors.

Explain the characterization methods to
analyse the nano materials.

Or

Explain the ball milling method in
synthesize of nano materials.
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Reg. No.:

Code No. : 20567 B Sub. Code : SEPH5B

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Physics
Major Elective — SPECTROSCOPY
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. g spnd finoreneuie pen_GQumid @ent Guw
(=) UV wpgo IR
(<) IR wpmib Leoriu@ib
(@) mameamened wHmibd IR
(/) IR wpmip UV



Pure-rotational spectrum takes place between
(@) UVandIR

(b) IR and Visible

(¢) Microwave and for IR

(d IR and UV

SIENED GTERTEHTET <D46)(&; GTEITLIZ

(<) metre (<) km

(@) cm'! () mm

The unit of Wave number is

(a) metre () km

(¢ cm? (d) mm

UGHEG ume Sleuliy (pear eueny 400 [ eTem)
Si®PULg

(=) UV fiporee

(<) IR flmwrene

@) @flu finoreane
()  NMR flmwrene
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Region beyond red end upto 400 u is called

(a) UV Spectrum (b) IR Spectrum

(¢c) Solar Spectrum (d) NMR Spectrum

IR sdlisafler geanaantn Gesr(H g LT
() QzrCurenuid

(<) CurGeor B L

@) CrgCum enw&Gymbi i

(FF)  SieneardgiLd

Chief detectors of IR rays are

(a) Thermopiles

(b) Polometer

(¢) Radio micrometers

(d Al

S&FS el 2 MEhEseD 19 6br6v (T eU GaTeU H I 6T
Crrasiiubeug

(<) Na (<) O2

(@) HCI ()  Ce
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Infrared absorption can be observed in which of
following molecule?

(@& N (b) Og
(¢ HCI d C2

@nmwer Hlmwrene LwerTU (Hleugl
(S) eposamn Semwlieni Gem b g ss
(<) 2 CnshsEr LI &er
(@) Ceaudulwed @uremwier <iie] Cwisd
(FF)  SAemarggid
Raman spectrum is used to
(a) find the molecular structure
(b) properties of metals
(¢) analyse the chemical constitution
(d all
@moer WIHmD FTTHE @ (HSSTE
() eefluller aiFe
(<) uBsT gafludier =8 iT6leuesr
(@) Qrarhb (1), (<)
) o flessse
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Raman shift does not depend upon
(a) Amplitude of light

(b) Frequency of incident light
(¢) Both (a) and (b)

(d) Absorption

Brpsr  Slar  Qouea  Houysdper  Aupp
LPOESDISET S(HAIG!

(<) glreflwed Hlmwrane

(@) s9pd Fporeme

(@) <idia)-apné Hipwrame

(FF) e ellenereilerena

Molecules possessing permanent electric dipole

movement gives

(a) Vibrational spectra

(b) Rotational spectra

(¢) Vibration-rotation spectra
(d) No effect
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10.

TOSL_TTET -5 T6] Quuireféd R-190Gaur@
Qariiryenw A wdliiy

(=) -1 (<) +1
@) 2 (FF) -2

AJ value corresponding to R-branch in electronic

vibration transition is

(@ -1 (b) +1

() 2 d -2
Sssflauiy  Hipwrevewrailuid Gpreaevl. @
QupdlBuLg)

() Qidy

(<)) smlFd

(@) LmiidevLer

(FF)  Sfyied Ljell <péanen (b ser

Nernst filament in IR spectrometer contain
(@) Iron (b) Copper

(¢) Tungsten (d) Rare
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PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (©) flowree euflsalear oLisdlamer adlefl.
Describe the Intensities of Spectral Lines.
Or
(<) MmiaTamana Hlpwraeaeaul LiL S 6 6l6TsEs.
Explain the microwave spectrometer with a

diagram.

12, (=) myawy  epesaadler Fyrer Seeoulwubdl  ubb
cllaTsGs.

Explain diatomic molecule as a harmonic

oscillator.

Or

(<) IR flpwreneouder smiuer Corarmses® wbm
cfleul.

Discuss IR spectrum of Carbon Monoxide.
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13.

14.

15.

(=)

(=)

@umwer aflenerelileh o drer FlTey eleneTanal

upHOl 6T(PSIS.

Write the effect of vibration in Raman effect.

Or

ugevLy eflews@ elldaw sadl edlers@s.

State and explain Rule of mutual exclusion.

FrEm  (pSambhlen  Wleeran WTHoL L
aufl.

Describe the Electronic transition in a
diatomic molecule.

Or

Wememram — Blpwreveuler oiHire]  @promer
Sienwlienu uhd eleTéEs.

Explain vibrational coarse structure of

electronic spectra.

IR fdlpwrevewler @55 Blpwrsdaw LD
efleurfl.

Describe the Monochromators in IR
Spectrometer.

Or

@85 Wby osEflesny  Hiporeeuldier
GS@ODOUTHSEMET UED UM

Outline the disadvantages of single beam
Infrared Spectrometer.
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16.

17.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(=)

(=)

(=)

el epedsader Srer spdHflaws  LH
ollaTsGs.

Explain the Diatomic molecule as a Rigid
rotator.

Or

&M wHmd F0EETHY CE®  PPO&IMSET
ubdl edlerd@s.

Explain symmetric and asymmetric top
molecules.

S&H&FSleuliLy 2 HlEp&FSD Blmwrenevuller
Camium® upb ellarsEs.

Explain the theory of Infrared Absorption
Spectroscopy.

Or

U g  ppeosammiseiear  odlrenes  Lbm
elleumd).

Discuss the wvibration of polyatomic
molecules.
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18.

19.

(=)

(=)

@Qumoer  Blpwreweuler  gosfgmar G

epe&ammiseT LUHMl 6dlerd@Hs.

Explain Raman Spectrum of symmetric top

molecules.

Or

SSlauigurer grwed woHmib Csrasamus 2 el

Sflra|ser LpH elarsEGs.

Explain the overtone and combinational

vibrations.

Born-Oppenheimer sfluner senfliiy o drer

Wemerem Hlmwrened LHH 6SlarsEe.

Explain Born-Oppenheimer approximation

in electronic spectroscopy.

Or
e gL NG flens Camiunk udHml aleurs).

Discuss the theory of predissociation.
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20.

(1)

IR fpwrevew oarer wrdlfl Gadser wHOHID

sar(HUlig liLsar upd alerd@s.

Explain the sample cells and detectors in IR

spectrometer.

Or

@@Ly s&Heuli Hipwreveew UL GgiL 6
oMlaTsGs.

With a diagram explain Double Beam

Infrared Spectrometer.
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Reg. No. :

Code No. : 20568 B Sub. Code : SSPH 4 A

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Physics

Skill Based Subject - MAINTENANCE OF
ELECTRONIC APPLIANCES

(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. @ WeangenLufen Hmd 1Greybd, smifiL, <4,TEhs LOHMILD
Gamreol_ @Mui( Qeiwiul (Hererg). <ibs WlergeL ufler
EILIL| eTeTLIg),

(@) (1K +5%)Q (<) (10K £5%)Q
(@) (1K +10%)Q (r) (10K £10%)Q



A resistor is colour coded brown, black, orange,

gold. The value of the resistance is

(a) (1K £5%)Q () (10K +5%)Q

© (1K+10%)Q (@ (10K +10%)Q

(1 Beved @erlufler seame TG SLPGSHEMTL. HOEN6.
BGED-

(=1) 60% srifwibd, 40% &b

(<) 50% srfwibd, 50% g&rid

(@) 40% srfuib, 60% s&ribd

(/F)  90% smfwid, 10% sa&rid

A good solder’s composition is an alloy of

(a) 60% lead, 40% tin (b) 50% lead, 50% tin
(¢) 40% lead, 60% tin (d) 90% lead, 10% tin
M oSl 2 dallméEn Cul LN mbs 568
B&Te] QFuieg) eTens SleT&ELGLTE Henl ClLmib?

(1) lesenL (<) Qsmerdlmerr

(@) A.C. Werarpssd () D.C. Neranipssd
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A multimeter consumes power from battery inside
during measurement of

(a) Resistance (b) Capacitance

(¢) A.Cvoltage (d) D.C. voltage

AF. oimeulwunilse 2 sryenrd
(1) anriiged Sjeneoudwbml
(<) sreoldll Sjemeufwml
@) Powwnpp sw@aoubd
() Cnsear oimearsg)n
Example of A.F. oscillator is
(a) Hartley oscillator

(b) Colpitt’s oscillator

(¢) Phase shift oscillator
(d) All the above

PVC-sdir wmhmeus
(=) Wlanenpsdlaimibg) Blearen L sHH@
(=) e’ L gdladlmpbg Wenanpsdne
(&) galladmbg Baerysdne
() Wlengmrsdlelphal gefléd
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PVCs convert

(a) Voltage into current

(b) Current into voltage

(c) Light into electricity

(d) Electricity into light

LVDT oepg Qararensulergliienuded
Qeidlmg)?

(=) Qeweur’ (H Qumsd (Op-amp)
(=) swgnambse

(@) orreen ellena

() Blurer S-cug) oflf)

LVDT works on the principle of

(a) Op-amp

(b) Self induction

(c) Lorentz force

(d) Newton’s third law

Geuenev
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469 bl emméser CumbLUrDd eedluriy] Gl

LwesTU(heugl,

(1) 2ds simapear Crig Cuim Siaevgar

(=) HICHTERTENDSHET

(@) ‘bz dAmeber CryCwm emeser

(F)  6edl jemevaer

Dish antennas are mostly used for transmission of
(a) long wavelength radio waves

(b) microwaves

(¢) short wavelength radio waves

(d) sound waves

—3dB  eramug g&Hllenr  erHS  mE  wdlienu
2SI MESELD?

(o) 1 (=) 05

(@) 0.1 () 1073

Which absolute value does —3dB correspond to

interms of power?
(@ 1 (b) 0.5

(© 0.1 (d 103
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10.

gl L e sseime CallusHE ehs Llenaramy)
ldermey  Hlewameus  sre|  Celllus  FTsEDd
vweru(H&E mg?

(=) gepGum (<) ooldleTmeiy Smir(h
(@) Heareus s () cuSerrey Guéd

Electronic flash memory data storage device used

for storing digital information
(a) Tripod (b) Flash card
(¢c) Memory card (d) Flash drive

Aeverrav  euplwrs  sigls  serelleorar  gafl  6THg

Sjareflevmen genaTudlen cudlwims Claaeyn?

f f
(=) ‘e (=) 14
f f
(@) 11 (FF) E@ﬂﬁmﬂr

Which of the following apertures will allow the
most light through the lens?

f f
(a) % (b) ﬂ
(c) % (d) g second

Page 6 Code No.: 20568 B



11.

12.

SECTION B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(<)

Wemer(pds Gfluurer  ghureL.  efleuf&@s.

Cuogibd iU mmlewr gCaamid @ rewr(h
LWIeTUT(H&SENET S(Hs.

Describe potential divider arrangement and

give any two of its applications.

Or

Qlerdl erempmed ereven? B eriiLig BHedew @ardleni

Seneurl erameng edleufl&@s.

What is soldering? Describe how you would

achieve good soldering.

F6UDTEn WBlarCgédl e i3 ereueummy)

sewt(hGig Linmi eremuens efleuflEEs.

Describe how you would detect a faulty

capacitor.
Or

Page 7 Code No.: 20568 B



13.

14.

LCD sriflewwyd, LED s fawwd guill 6
20 EHILELWYSIS.

Write a note on comparison of LCD displays
with LED displays.

<D0  LIENEE Comeuwimar  SjgliLien
LIGTOTL|SENET &(HS.
Give the basic requirements of a transducer.

Or

QelflgamCLgLr 1.C. Qgergreny  wpbdluybd
Sjaumler GaweoumhgEemarud afleuls@s.

Describe a semiconductor I.C. sensor and its

functioning.

Spsramitb LishisamaT aflard@s.

1) yeCammeller Sens <, rwibd
(i)  ApHuEssIsD LHDID

(111) el T,

Explain antenna direction gain, directivity

and antenna gain.

Or
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15.

16.

(<)

ISDN erenpréd erevmenr? ISDN-eir cuenevGesmened
FHUTHSEET 6leTdEHs.

What is ISDN? Explain the network
arrangements in ISDN.

gevsliuL b eruusn@ uweru®in  LGeum
QUENSWITET GlqFHL g 6T 6laTEEs5.

What are the various types of filters used in
Photography?

Or

Qeuefliur@®  p&Caramgden  elleurmigaer
cfleuf&@s.

Describe in detail the ‘exposure triangle’.

SECTION C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(=)

WersenL_seflen LievGoum euengsemeT|h jelmmle
ueTLSemerLd cflleufld@s.

Describe various types of resistors and give
their characteristics.

Or
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17.

18.

EFF LUl FTSWpL Gumr(y GreueUmm)
swurflgsliuGSng  TeTUmLD  Sjeubdler
pwerurenLu|b eleufl&@s.

Describe how printed circuit board 1is
prepared and used.

CR.O.-dfler  Qared euaruLdsns  S(Hs.
Sjaupdler  eelblourm  Sjedler  CFweum an
cflemd@s.

Give the block diagram of a C.R.O. and
explain the function of each unit in it.
Or

RF. ooolupdter &bm cueruLsons
Qzefleurs  euenyhgl Seupmlen Geweum enL
cllemd@s.

Giving neat circuit diagram, explain the
functioning of an R.F. oscillator.

orpd  stHn @l Geuell WaCass < pHmed
wroPlufler  euerULSmg Cseafleurs euenrbH
cfleufa@s.

Describe, with neat sketch, capacitive
transducer of variable air gap type.

Or
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19.

20.

RTD epaod Qeautiuflevoven ieriiug GHss
cNlemd:@s.

Explain measurement of temperature with
RTD.

Gt eremmmed eremer? GsT@d euanruL_SgIL 6
sgen  CQewouriea  olefls@s.  Sjeubdler

w6t (N &EIT GT6oT60T ?

What is a modem? Describe its working with

a block diagram. What are its applications?

Or

&L ullesr LTS MBI &HEn 6T Gsatleumer
cUENTLIL SGIL 60T cleufé@s. Seum e

QawuBIb QETeTangsmar 6llaTéEs.

Describe the parts of mobile phone with neat

sketch. Explain the principle of its operation.

Ggatleuren cuenrULSgIL6m Caoprefen LicGoum

urskisamer alleufls@s.

Describe the various parts of a camera giving

neat sketch.

Or
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(=) Gsefleurear cuenruLGgiL6m gl L e Gawrmeslen
LIT&BIGEET cleuf&@s. Sigl Greuemm)

Qe pg cramuens alleaTsEs.

Describe with a sketch, the parts of a digital

camera. Explain its working.
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(6 pages) Reg. No.:

Code No. : 20568 E Sub. Code : SSPH 4 A

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Physics

Skill Based Subject - MAINTENANCE OF
ELECTRONIC APPLIANCES

(For those who joined in July 2017 onwards)
Time : Three hours

Maximum : 75 marks

SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. A resistor is colour coded brown, black, orange,

gold. The value of the resistance is
(a) (IK+5%)Q (b) (10K £5%)Q

© (1K+10%)Q (d (10K £10%)Q



A good solder’s composition is an alloy of

(a) 60% lead, 40% tin (b) 50% lead, 50% tin
(¢) 40% lead, 60% tin (d) 90% lead, 10% tin
A multimeter consumes power from battery inside
during measurement of

(a) Resistance (b) Capacitance

(¢) A.Cvoltage (d) D.C. voltage

Example of A.F. oscillator is
(a) Hartley oscillator

(b) Colpitt’s oscillator

(c) Phase shift oscillator

(d) All the above

PVCs convert

(a) Voltage into current
(b) Current into voltage
(¢) Light into electricity
(d) Electricity into light
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LVDT works on the principle of
(a) Op-amp

(b) Self induction

(c) Lorentz force

(d) Newton’s third law

Dish antennas are mostly used for transmission of
(a) long wavelength radio waves

(b) microwaves

(¢) short wavelength radio waves

(d) sound waves

Which absolute value does —3dB correspond to

interms of power?

(@) 1 (b) 0.5

© 01 (d 103

Electronic flash memory data storage device used
for storing digital information

(a) Tripod (b) Flash card

(¢c) Memory card (d) Flash drive
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10.

11.

12.

Which of the following apertures will allow the
most light through the lens?

(a)

(c)

f f
5.6 ® 1
% (d) g second

SECTION B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)

(a)

(b)

Describe potential divider arrangement and

give any two of its applications.

Or

What is soldering? Describe how you would

achieve good soldering.

Describe how you would detect a faulty

capacitor.

Or

Write a note on comparison of LCD displays
with LED displays.

Page 4 Code No.: 20568 E
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13. (a) Give the basic requirements of a transducer.

Or

(b) Describe a semiconductor I.C. sensor and its
functioning.

14. (a) Explain antenna direction gain, directivity
and antenna gain.

Or

(b) What 1s ISDN? Explain the network
arrangements in ISDN.

15. (a) What are the various types of filters used in
Photography?

Or

(b) Describe in detail the ‘exposure triangle’.
SECTION C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a) Describe various types of resistors and give
their characteristics.

Or

(b) Describe how printed circuit board is
prepared and used.
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17.

18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Give the block diagram of a C.R.O. and
explain the function of each unit in it.

Or
Giving neat circuit diagram, explain the

functioning of an R.F. oscillator.

Describe, with neat sketch, capacitive
transducer of variable air gap type.

Or

Explain measurement of temperature with
RTD.

What is a modem? Describe its working with
a block diagram. What are its applications?

Or

Describe the parts of mobile phone with neat
sketch. Explain the principle of its operation.

Describe the various parts of a camera giving
neat sketch.

Or

Describe with a sketch, the parts of a digital
camera. Explain its working.
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Code No. : 20570 B Sub. Code : SNPH 4 A

U.G. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Physics
Non-Major Elective — BASIC PHYSICS — 11
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. B- gisdrser eramume .
(S) TS JT6ITSH6T
(<) yCrmiLmenger
(@) afedlub Siamussm
(IF) @Dl TmeT igmI&Hs(h



B-particles are

(a) electrons (b) protons

(¢) helium nuclei (d) hydrogen nuclei
swetUT L Lisd Qs @ Uy’ +ng ?
() Ug’ (=) U

@ Us' ™ Ug’

Complete the equation Uz’ +n,

(@ Uz’ b)) Ug’
© Uy! @ U’
LWT-&THSEE 6T, ¥, Ly

(=) @opey, Crrwery () &b, Crinenm
(@) erdifoen () erglab @dama

In a diamagnetic material, the magnetic

susceptibility y,, is
(a) small positive (b) large positive

(c) negative (d) none
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SERTETITlY 6(Th Qum(mer.

(S31) UigsID (=) Ulg&HD

(@) sMhab () gy Qdame
Glassis a material.

(a) crystalline (b) amorphous

(c) magnetic (d) none

LASER 2 Apejssrear s HLium(

(1) 2 L s6lMged

(<) seanaflFaswnear 2 e

(@) edir-amsbsrans

(FF)  eTgla|b @eena

The condition to achieve LASER action is
(a) absorption

(b) spontaneous emission

(c) population inversion

(d) none
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He — Ne laser-e&»o He wpmib Ne-er seveneu ez

(=) 1:10 (@) 10:1
@) 1:1 (FF) 10 : 10

In a He — Ne laser, He and Ne are mixed in the

ratio .
(@ 1:10 ) 10:1
(o 1:1 (d 10:10

I, Berqperer  @m  gisdr  U-HansCeussdd
@ m&@wéurg Lsw Barb, [ =

l v?
(@) —= () Loy 1=~
v ‘
T2
c
b A
(@) - () agleyb Qdame
1-Y
2
c

If a body of length I, moving with a velocity v, the

new length is, [ =

2
() —n ® 1 1-2
1 v? ¢
CZ
A
(c) 5 (d) none
U
1-=
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m leppujerer giser v-FavsCoussdled @uini@nbCumg
@iger le-197r&el SiemeBerd A =

muv h

(S) — (<) —
h muv
m

@)

— (FF)  erglajlb @eene
hv

The De-Broglie wavelength for a particle of mass

m and moving with velocity v is, A =

muv h
@ ®
m
(c) o (d) none

(10),, erémp WD cTamseleT @ iqoTaT  eraiT

(<) (1000), (<) (1010),

@) (1001), (/) (1100),

The binary equivalent for the decimal number
(10),,, is

(@ (1000), (b)  (1010),
(©  (1001), @  (1100),
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10.

11.

(101101,) wpmp  (100111), erémp  era@msaflen

Fal (HS0sTans
(=) 010100 (<) 1010100
(@) 111110 (FF)  erglaLlbenad

The result of the addition of two binary numbers
(101101,) and (100111), is

(a) 010100 () 1010100

(¢) 111110 (d) none

PART B — (5 x 5 = 25 marks)

Answer ALL questions by choosing either (a) or (b).

Answer should not exceed 250 words.

(&) oamdasm  censsdt  wrewel?  eubblen
JCHEILD CPETM LIGHTLSET F(Mhs.

What are nuclear forces? Give any three

properties of nuclear forces.

Or
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12.

13.

(<)

Ol-gasaTs6T Wirenel ? Seauhdler GCaaid epearm

LIGRTL|&ET S(Hd.
What are alpha particles? Give any three
properties of alpha particles.
sLSgIl1  Cummerger  wrewel?  Sjeubmler
JCHEILD ePETm LIGITLSET S(Hs.
What are conducting materials? Give any
three properties.

Or
UGSBISET  Wrepel?  Ligshigeflen LT S6T
TCH@ID AP (55
What are crystalline materials? Give any
three properties of crystalline materials.
3] ey I o 15lpe)] — cUENTUIMI.
e Ul L 2 I0peSl6 LIGRTLSET epeimm &(hs.
Define stimulated emission. Give any three
properties of stimulated emission.

Or
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14.

15.

Qurgieurer Geam eerhlenr PSHW  LITESBEISET

wmene ?

Explain the various parts in a general laser
system.
Spuy emy  Oemdtenswles  er(hComarser
WITEneU ?
What are the postulates of special theory of
relativity?

Or
&y @Qussssred Barb &mhiGaams ellafl.

Explain length contraction due to relativistic
motion.

1101100101110010,, TG (OGN =)
GTeTEmT 6T LISIG@TTDIq LOmEnT GTesm wimg) ?

Convert the binary number
1101100101110010,, into  hexadecimal

number.

Or
s 0&s : 101101, S(mbg100111,.
Subtract 101101, from 100111,
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16.

PART C — (5 X 8 = 40 marks)

Answer ALL questions by choosing either (a) or (b).

(1)

Answer should not exceed 600 words.

S| @I &S (LI eTeneu euenuwIml : S| eI
smubarallenGurg  <hpéd  GQeuafluiien
2 FTTETSHGIL 6T 65l6TEHEs.

Define nuclear fission. Explain with an
example, how energy is released during

nuclear fission.
Or
S|ami&aHedlen Senlienul edleurl.

Explain the structure of nucleus.

umyT  &Thsl  QUTHETEHET Wrenel ?  jeumiler

LIGBTL| S6T WTeneu ?

What are paramagnetic materials? Give

their properties.
Or
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18.

19.

(<)

()

(=)

(<)

B&sLgdHaser wremel? WBésL sdHsafllen gCseybd
@ uaTysemer afleurl.

What are superconductors? Explain any two
properties of superconductors.

He-Ne QGasfler <iewwriemuun, Ceueme
Qewiuyb gsamgub elleufl.

Explain the construction and working of
He-Ne laser.

Or
GavefMer Lwensener eflifleaurs efleu.
Explain in detail the applications of Lasers.
S WwHmb sHreisflear @rlenl 1 LT
aSleul.

Explain in detail about the dual nature of
wave and radiation.

Or
V-enan(pssssmed pO&ESILOID erevdsLyreflem
smaparsdhsrar Caramemus sms.

Derive the expression for the wavelength of
an electron accelerated by a potential V.
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20.

(1)

SFLD GT GBOT 60 GuoT @ (LI LDTETLOT&HE LD,
@ BUIGIOTET  CTERTENET  SHFLD  GTERTERTTEHE LD
LIHNICUNS 2 STTETSSIL 6T N6 @s.

Explain, with an example, the methods of

conversion of decimal into binary and binary

into decimal.

Or
OR, AND owpmpid NOT Csl(@sefer

QUEMTLIL S$EMSU|LD, 2 EBITEHLD i L_ 6N EI&HEn 6T |LD
&(HS.

Give the block diagrams and the truth tables
of OR, AND and NOT gates.
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Code No. : 20570 E Sub. Code : SNPH 4 A

U.G. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fourth Semester
Physics
Non-Major Elective
BASIC PHYSICS —II
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1.  PB-particles are

(a) electrons (b) protons

(¢) helium nuclei (d) hydrogen nuclei
2. Complete the equation Ujy® +ng

@ Ug' ) Uy’

© U @ Uy



In a diamagnetic material, the magnetic

susceptibility y,, is

(a) small positive (b) large positive
(c) negative (d) none

Glassis a material.

(a) crystalline (b) amorphous
(c) magnetic (d) none

The condition to achieve LASER action is
(a) absorption

(b) spontaneous emission

(¢) population inversion

(d) none

In a He — Ne laser, He and Ne are mixed in the

ratio
(@ 1:10 ) 10:1
¢ 1:1 (d 10:10

Page 2 Code No.: 20570 E



10.

If a body of length I, moving with a velocity v, the
new length is, [ =

2
@ 2 b 1%
Y ¢
CZ
ly
(c) (d) none
v2
]._C72

The De-Broglie wavelength for a particle of mass
m and moving with velocity v is, A =

muv h
@ ®
m
(c) o (d) none

The binary equivalent for the decimal number
(10),, , is

(@  (1000), ()  (1010),
(©  (1001), (@ (1100),

The result of the addition of two binary numbers
(101101,) and (100111), is

(a) 010100 (b) 1010100
() 111110 (d) none
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PART B — (5 x 5 = 25 marks)
Answer ALL questions by choosing either (a) or (b).

Answer should not exceed 250 words.

11. (a) What are nuclear forces? Give any three

properties of nuclear forces.

Or

(b) What are alpha particles? Give any three

properties of alpha particles.

12. (a) What are conducting materials? Give any

three properties.

Or

(b) What are crystalline materials? Give any

three properties of crystalline materials.

13. (a) Define stimulated emission. Give any three

properties of stimulated emission.

Or
(b) Explain the various parts in a general laser
system.
Page 4 Code No.: 20570 E
[P.T.O]



14. (a)

(b)

15. (a)

(b)

What are the postulates of special theory of

relativity?
Or
Explain length contraction due to relativistic
motion.
Convert the binary number

1101100101110010,, into  hexadecimal

number.

Or
Subtract 101101, from 100111,.

PART C — (5 x 8 = 40 marks)

Answer ALL questions by choosing either (a) or (b).

16. (a)

(b)

Answer should not exceed 600 words.

Define nuclear fission. Explain with an
example, how energy is released during

nuclear fission.

Or

Explain the structure of nucleus.

Page5 Code No.: 20570 E



17.

18.

19.

20.

(a)

(b)

(a)

(b)
(a)

(b)

(a)

(b)

What are paramagnetic materials? Give
their properties.

Or
What are superconductors? Explain any two

properties of superconductors.

Explain the construction and working of He-
Ne laser.

Or

Explain in detail the applications of Lasers.

Explain in detail about the dual nature of
wave and radiation.

Or
Derive the expression for the wavelength of

an electron accelerated by a potential V.

Explain, with an example, the methods of
conversion of decimal into binary and binary
into decimal.

Or

Give the block diagrams and the truth tables
of OR, AND and NOT gates.

Page 6 Code No.: 20570 E



Reg. No.:

Code No.: 20712 B Sub. Code : AMPH 11

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
First Semester
Physics — Main
PROPERTIES OF MATTER AND MECHANICS
(For those who joined in July 2020 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.
1. BL A& GaasSharear i@
(<) Nm? (=) Nm?!
(@) Nm? (%) Nm
The unit of elastic modulus is
(a) Nm=2 (b) Nm'!
(¢) Nm? (d) Nm



Wn&E — cagdlar e CrID
QUTHSS OTHTS.

() Aser Hleop

(@)) en&EL QUUTESS Geamsbd
(@) yellFriy wph&sb

(FF)  eTgla|b @eena

The period of oscillation of a torsion pendulum is
independent of

(a) its mass

(b) rigidity modulus

(¢c) acceleration due to gravity
(d) none of these

e cuenareiley 2 wirES (y) womb wk Gensb ()
@e Cuwirer Ggmiry

1
(S yeq () Yo —
q
@ ye<q’ () ergleyblebana

The uniform bending, the elevation (y) is related to
Young’s modulus (g) by the relation

1
(@ ye=gq (b)  yo—
q
© y<q’ (d) none of these
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em slLgdar aumare) SmLiysSper
FMTHSG!.

(1)

(<)

@)

(FF)

Wil (&L
Bevaog Smiydper
@QudL FSler auamere] <y

@emeu amansgiLb

The bending moments produced in a beam

depends upon

(a) Young’s modulus of the beam

(b) Moment of inertia of the beam

(¢) Radius of curvature of the neutral axis

(d) All the above

ugliy @elensuler S.I. @&

(<) Nm (=) Nm?
(@) Nmt (%) Nim?
The S.I. Unit of surface tension is
(@) Nm (b) Nm?2

(© Nml (d Nlm?2
Page3 Code No.:20712 B



Gamuy @ulpseier of L eldlgd 2 : 1 eremmme,
Sjeupdlen 2 6TGer 2 aTer HEILIGLITERT (PSSO

(S) 1:4 (<) 2:1
@) 1:2 (FF) 4:1

The excess of pressure inside two soap bubbles of
diameters in the ratio 2 : 1 is

(@ 1:4 b) 2:1
(© 1:2 @ 4:1

Qauerfler @parrLmbd el Cameraer &Muamiss

S @) (HEEGLEUTE B3 (THLD.
(<) Qugleirs (<) Geuslons
(@) Heveowns () eTgeyflerane

According to Kepler’s second law, when the planet

1s nearer to the Sun, it moves
(a) slower (b) faster

(¢) rest (d) none of these

Couaneuldlen 260

(<) g9 (<) Blupl L er
(@) eum_ () erglablerape
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10.

The unit of work is
(a) Joule (b) Newton
(c) Watt (d) None of

these

Qurrermuells CasHmid eTEEaTE FTTHgIeTeng) ?

(<) 2ps lflefleranio

(<) <HPD Sifleldranio

@) BHep ielemenio

() Hlevm-ymmed Fwblane
Bernoulli’s theorem is basis on
(a) Conservation of momentum
(b) Conservation of energy

(¢) Conservation of mass

(d) Mass-energy equivalence
QaTLIT FOGTUTL 196, U, =

(1) Ay, (<) asv,
@ au —
The continuity equation, a,v; =

(@)  am, () aiv,

(c) azvg d ay/v,

Page5 Code No
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(1)

WYn&E — oagdlen e  CrrsHbsmen
Carencuenw cu(med,

Derive an expression for the period of
oscillations of a Torsion Pendulum.

Or

gL gdlen UETaS SmriLsSnensarer
Careneuenw eu(mell.

Derive an expression for the bending
moment of a bar.

(@) sasa-Ffly eueguL updl Sy GOy

(=)

QUG JS.

Write a short note on Stress-Strain diagram.

Or
Caangaleufler  srpsdl  ogenr  Bersden
wpbwsE Crraldssde @Qmé@L  erars

ST (h&.

Show that the depression of cantilever is
proportional to the cube of its length.
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13.

14.

15.

(=)

QeutiblenerenuiLs QuTmSs) Sreug e
un@slene erar IML(HeumS elleuifl.

Explain the variation of viscosity of a liquid
with temperature.

Or
o we s Qummerger LHM @GNy eueys.
Write a short note on lubricants.
s Gummailer Bleaawearing FmLLsHmaner
AITUIMI. &N TID TGN WMl ?

Define moment of inertia of a rotating body.
What is radius of gyration?

Or
Cauaner-2,mmed Casmatansamws g elarsEs.
State and explain work-energy theorem.
Qamifl sweruriqamers sadl 6dlerd@s.
State and explain equation of continuity.
Or
Qurrermyed ssgieusamss daml 6fleTs@Hs.
State and explain Bernoulli’s theorem.
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16.

17.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

(1)

Brfls Gavsmsdr apolt umigea ol safler

Careneuenw eu(mell.

Derive an expression for Poisson’s ratio

interms of elastic constants.

Or
PNI&EE 2a18560  epeld  eHlenpliLs  (Gesd
sTamiseame afleu.

Explain the determination of rigidity

modulus using torsion pendulum.

&rop  eueere]  (pedpuied  oardl  wHMID
BaTCanTadl Carambh Wk @Ga@rsHh STamisane
cfleul.

Describe the pin and microscope experiment
for the determination of Young’s modulus of
a beam by non-uniform bending method.

Or
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18.

19.

(=)

Coamgedlaum  eremmug wrg? Caerigadloufer
M5 @ERssTar Cameneiamil cuhed.

What is cantilever? Derive an expression for
the oscillations of a cantilever.

BIGRTL 6L THmD epedd Slyeud eemdler LIFLiL
@ paiens sramid (penpenul elleurs.

Discuss the experimental determination of
surface tension of a liquid by capillary rise
method.

Or

Sreud  gearhler  UM@Gblane  cTETENSSTET
umuGs®el Gsdrsams almed.

Derive the Poiseuille’s formula for the
coefficient of viscosity of a liquid.

&b Cummpefler @Quids Y HOQISSTET
Qar_ireps F(madl.

Obtain an expression for the kinetic energy
of a rotating body.

Or
Qalierfler @rewr_mb ellenwis gnml HlemLdl.

State and prove Kepler’s IT law.
Page9 Code No.:20712 B



20.

(=)

(=)

gema clHepwis TN G. L1606t
QL LT-w 2 WJD STEmsame 6ll6md@s.

State law of floatation. Explain the
determination of meta-centric height of a
ship.

Or
Qeuanafliorefl ewdupbd algsams etleul.

Explain the working of venturimeter.
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B.Sc., (CBCS) DEGREE EXAMINATION, APRIL 2021
SECOND SEMESTER
PHYSICS - CORE
OPTICS AND THERMAL PHYSICS

(For those who joined in July 2020 onwards)

Time : Three hours Maximum: 75 marks

1.

Part - A (10 X 1 = 10 marks)

Answer all questions, choose the correct answer

Dispersive power is dependent on
(a) Material of prism (b) angle of prism (c) length of prism (d) Angle of emergence of the
ray of light.

Apmed Fh5 as Fnihaisiisng)?
3l) dflenggen Guimei &) Uflerosdlein Caremin @) dflervgdanr Bemb

®) gefulsl sflsr Carhpsaisn Gmnemid

- In Huygens eyepiece

(a) The cross wire are outside the eye piece (b) condition for achromatism is satisfied

(¢) Condition for minimum spherical aberration is not satisfied (d) the image formed by

the objective is a virtual image.

MAMEREIeTD  goinfandsd

S) wiimipsg Caedtu Gude il

) Puisspdhater Howo Snig sefsbpg

8) cophsus Bsisi OTBUTCBasTal Hlubsamean Hmid s wsilsoanso

B) LULID UpBlensowinsd o gmeurdpa SIILIG! @@ GLOUWIBaT UL tb

- The shape of the fringes observed in interference is

(a) Straight (b) circular (c) hyperbolic (d) elliptical
GUIGDBLIgs0 BTSN | eflenib mefel augsmp

ET T S 36 L B)emanurCursSsa ) BeTTauL L



4. Which is the not the type of fringes in Michelson’s intetferometer

(a) Straight (b) yellow light (c) circular (d) white light

61l nommsbasd @en_TOLGTTIAL 1 fsd susilibymeliell quanauisd Bevemso?
2)Cpynas o) DEhFIT el Blau’ L #) Geusitmen ol

5. The condition for diffraction is

(a) Bending of light waves around corners (b) Bending of light waves around centers
(c) Both (a) and (b) (d) None of the above

SIEVENMEVEIBSTSN  [BlLibhSHemen
Spmeossmens Hinl el siemsusenst BUETHFHED 1 )eMLDULIRIGBENETI&F &hB e simeusanen

BUBIETI 5560 &) @ueaBn  #) Il Tshem6n

6. Nicol prism can be used as
(a) polarizer (b) analyzer (c) both (a) and (b) (d) none of the above
Blébassd 19fleoib SSBE ULSTLGSHSUILIL 60mh?
DI)SIMbeUPeLIL) WUBLUTe) G)BIIBL #)eieyfeamsy

7. Joule kelvin effect is related to

(a) Adiabatic compression (b) adiabatic expansion (c) isothermal expansion
(d) Isothermal compression
g0 Glscellsir eilmeney SISHEDIL 681 QOBHILTLOL 111gy?
SNOQWITUL 196 el flsurdsain W)IIQUITLILI9S  Gipdssid D)FwauBes aliflaurdssin
F) BIQUTLILIYE Fmdstd
8. The coefficient of performance of a domestic refrigerator is --—--as compared to a
domestic air-conditioner.

(a) Same (b) less (¢) more (d) none of the above

2 6MBTLEB @efitarsem Guigulsi LFusH DS Gemmid DB Geflepligemiw UL Beug|
3Bl) o L) BHONEY B)oifsip F) eIBieyfsvemen

9. Second law of thermodynamics defines




(2)Heat (b) work (c) interng energy (d) entropy

Glsut'ni Suissaluies ar @gaﬁﬂ,rrsngj aflg)
SN)Gleut b 21)Cauanay B2 st ayhmed F)stea @]
10. Carnot cycle is

(a) Reversible (b) irreversible (¢) unalterable (d) perpetual
SITGITL.  &prizd

i) WBensaa i VOB WuIss  §) wipp Suwsnss F)IBTbSTIOTE

PART -B (5X5=25 MARKS)

Answer all Questions, Choosing either (a) or (b) Each answer should not exceed 250

words.

eTeL6LIT CameallsEma b LB oeaflas

QYb, LHADTETY (21) Sicveu s (=)
CBTyQFUIZ0 PuQeure LS guih

250 suITT S 605 & emer Bp&EsaLms

11. (a) Define the “dispersive power”, Explain it. or

(b) Discuss the importance of an eyepiece in an optical instrument.
) “Fpped FEHenis” INTLIBIGBAID. efleuTions GQarsd.
LTV
Q) gofluiwed smafluisd @@ gotnierfer (PEHBWLIGGHIUSHMSL] uB efleurddseayb.
12. (a) Describe the theory of interference. or
What are Newton’s rings? How are they formed?
3) GUSEE CHT LT spL alleufl amayb.

SiELsVG

) Bt Lellsit ffussit wWireney? SID6N  CISUONTI ©_(heunasiipen?

13. (a) Distinguish between Fraunhofer and Fresnel class of diffraction. or
(b) Distinguish between the spectra obtained with a grating and prism.

S . yreCamr. . WwBEh . .OGTsroamed sugnien Geumiim et CoupiB s airsimsir.




iUV
&) 90 Syrlyd whgn UfevSGILE GUBLLLL ebGUbL Freme Boup@GHsikissi

14. (a) Define Lambda point. or
(@ Explain the working theory of refrigerators

Sl) SOMDLULT Usiteismu SUGD LIl BRYLD.

BIGVEVGI
) Geiljangen QUL pselialn QFwLUT. Bd Bam um s aMl6TT b @ mibsai.

15. (a) Derive the work done during adiabatic and isothermal process. or
(B Describe theory of Carnot’s engine.

S)  omuungs B  PEFTHTW CewsoumCigsn  Gurg Geutu@  CousnsvenuLs

GCuEImIESsT

Sis0E0G '
) &nGamigsit BuibdTsasi Gsm LT enL efleufldmayip

PART —C (5X8=40 MARKS)
Answer all Questions, Choosing cither (a) or (b) Each answer should not exceed 600
words.

eTeLEL IT B &5 6iTelll & @5 & (& Lh uBlevefl&seayib, wHAmmerm (1) SyLeu s (=)
G5 QF LIS R uSlguib 600 eurrisenssener Bp&aaL g

16. (a) Define the term “dispersive power”. Explain how two narrow angled prisms of
different dispersive powers may be combined to produce dispersion without deviation
and deviation without dispersion. or

@) ;é) Describe with theory the construction of Ramsden and Huygen eypieces. What are
their relative merits and demerits?
o) “Famed sa8” s AUTTHMSBEOU UMD UIDISBEYLD. CousiiGoum  HApmsd  FbHsefen
Gren® ooy Gsrem Liflerossi sielauTn @enemt eI eomip OTSOILIENG  aflaTT b Midbei.
SIELEVG
QL) JTMDEOL T oBmD amuyOegsir  sotnTenlesn SLEBOTHSMS  Carium B s aileufl e,
oiupfisl 2 melen) SH@Hsen whpbd SOBUTHBET s1656017 !



17. (a) Explain the formation of interference fringes by an Air-wedge. Derive an expression
for the fringes width, or |
(b) Describe Michelson’s interferometer with the help of line diagram. How are circular
fringes formed in it? How is the wavelength of monochromatic light measured with
their help?
B SIBO-SIIY b GuESE elefibLsamen 2_meuts@Gaens ellonderiss. ol efibyssis
BIBNSHBG @6 Geuefium e i1 Gupkissh. 3
DIFVEVG) ‘
a1) afl sumrLL GAsh o Sefluj &t wElasaaiar By CUCTME Leny afleufldbmeyb. 2IF60
L aflefibymsit  esusumm) 2 _(heutdemen? @heom  Bip gailulsll  Siemevpenid  SisuBTei
2 gellu & elsieuTn Siensil (LGS B’ 1
18. (a) Explain the formation of spectra by a plane diffraction grating. What are its chief
characteristics? What do you understand by overlapping and absent spectra? or
(b)Discuss the theory of Fraunhofer diffraction by a slit. |
S)  aflorend wrmUTE HLBoubeN  apevid  eOGUSLTT 2_HOUTEINSG  elleTh@Hmis6. D6
WPHBW UGS  oTeben? Gl YHID  OBOID SVEUSLIT  BsveomHBHTED BhIBSIT  sI6iTe
ufibaICsTeTsmyasi?
SIELEVGHI
o) CdgrenGan. .y Q. LY LyEagen Gasmum’ snL @® Usiey apeud eflsunglsbasayb
19. (a) What is adiabatic process and derive gas equation during adiabatic process. or
LL/ (&1 Define super fluidity. What are the applications of super fluidity?
S SigLuNs GFwsHpam SISNBTEY  s6Hed WBEID  DUgLILITIQE GlFwsbuTCigsi  Guirg) AU
FLOLITE emL 11 Quimisissir. :
SIVEVGI
&) OsI0EhdAW Seiisnio ST IIBISED. BH0ehFUI Seiieniouls LILISHLIT(REB6IT WiTensu?
20. (a) Explain the Zeroth and first law of thermodynamics. or

(b) Explain working principle of Otto engine.

) Gy Buissaliied s Ugguib oBEID (e silFamu allendb@misseir.

SIGVEVHI
Q) PLCLT Bwibgysae GFwsoum’ Bs OsrehamsaniL alleT b mimsir.




Code No: 20569B

U.G. (CBCS) DEGREE EXAMINATION, APRIL 2021

THIRD SEMESTER
PHYSICS
NON MAJOR ELECTIVE-APPLIED PHYSICS

(For those who joined in July 2017 onwards)

Time : Three hours

Part - A (10 X 1 = 10 marks)
——Answer all questions, choose the correct answer

1) @fw efirarsadsss SLEML abs s clssssmen OstemiBsheman

S)omsdally sfisst ) engnd sgliest  B)@reaBL #)CunssmL agiajb Esbenss

Solar radiations consist of

a)Infra-red region b)ultraviolet region c)Both (A)and(B) d)None of these.
2) EpaaiL ayiped apsoriiseisi 65 Ualsssss ubmed apsib... ... .
SUsngLigey  eflGLTmsi e Beons sraissst B)s Gsors STH LTSS F)BTHS6T

The natural resource, among the following which is a renewable resource is

a) Fossil fuel b) metallic minerals ¢) non-metallic minerals d) forests

3) gelsCsmbmass o saw eumu egh?

Sl bFleRett ey S8 BB IEgel F)STTUSH anL D BF[H
e / 3 g~ -9 3

o f’/m /a/w/a,synm ¢ 4

a)Oxygen b)methane c)ﬁitrogen d)carbon dioxide

4) grgzwersd uTAliusnL W STTEONLOTERT GUTU. .. ...,

S)FOUT DL GEMFEH )&Bamiien &)emamnc regei F )y bl

TajMahal at Agra may be damaged by

a) Sulphur dioxide b) Chlorine ¢) Hydrogen d) Oxygen

5) yel Geulis syimsd 9@......

SNGBNL Y hmed ETBITE (20057 o) B)embpIBDed F)Efw SUBmed

Geothermal energy isa ... ..

a) Heat energy b)current energy c)wind energy d)solar energy

6) uge Bsoev sflsmeTauTsed 2_GHILMGUGI. .. ....

Bog - Ne. .. .0
Sub. Code: SNPH3B

Maximum: 75 marks



SDUFGID ghimsit o Haurge o)ual Glaulinounormsd @) soGeush WEHIL S0LD FIBTB  LsHIDWIEnNL #sh
Greenhouse effect is related to

a) Green trees on house  b) global warming ©) grass lands d) greenery in country

7) umgLugen  s1flGLTwssi oy Guwi.....

e aflGummen =)o erflGLTmeT @) aifloun@msit &) SHrg el GILimmsiT

Fossil fuel is also known as

a) Lubricating fuel b) liquid fuel ¢) solid fuel d) mineral fuel

8)& oL sundbsafsn 6T&I UMD B6D60 sum] Sis06v. .. .. ..

1) CO, o)CH; @)CFC wH,

Which of the following is not a green house...... 2

a) CO, b)CH; ¢)CFC d)H,

9) BlpseWIL yBBeL sueHBHATIS0 613 Upilds SUIeoTs ubmed psotd

DNBTBH UDBBL )G UBWsd )2 uiflus euruy F)BLOBHSMIL DI HBHILD

Which of the following is non-conventional source of energy?

a) Wind energy b) solar energy c)bio gas d) all of the above

10)s~pmaii. ubBed epsorimssisi 1B UBIbssHbs ubmed epsul... ... ..

2umspLigal aflGuTmst o) Couras H1HiBoHN B2 _Gots HTz SDIVTHSHI F)SITHHB61
The natural resource among the following which is a renewable resource is

a) Fossil fuel b) metallic minerals ¢) nonmetallic minerals d) forests

Part B (5 x 5 = 25 Marks)
Answer all Questions, Choosing either (a) or (b), Each answer should not exceed 250 words
- — T = _—ﬂ,__‘_i______i__

°11) a) @pHwrelilsd o_siren UBW uhmed apsoiisenen efcufl?
a) Explain new energy resources in India?

(or)
b) submed apsvrissit umnl efleufl?

b) Discuss in details about the energy resources?



12) umaiger sfGurgelisr syhme euemamsenon ofouifl?
4) What are the types of power in Fossil fuele?
(or)
b) umsLigey erfl@LiTmesir yeireriwsd eflauprisenen umnf efleuf?
b) Write briefly statistical details in Fossil fuels?
13) 2 ulifw sypmed Lpy GOy susnys?
a) Write a short notes on Biomass energy?
(or)
b) 2 ulflu eymmeden BEeNDESsT Franlossit gCsgud 5 slpHIS?
b) Write any five advantages and disadvantages of biomass energy?
14) & @ongden Lwsisamst afef?
ﬁ()ﬂﬂ
a) What are the main applications of a solar R
(or)
b) &fw Wersenssean Bsriur@esst LB S1p&HIB?T
b) What are the principles for a solar cell?
15)uell Geulil sybmedle meiawsmen ub sipsis?
a) Explain the advantages of Geothermal energy?
(or)

b) el Geuti epsorissit umyl efleuf?

b) Explain the Geothermal sources?

Part C (5 x 8 = 40 Marks)

Answer all Questions, Choosing either (a) or (b), Each answer should not exceed 600 words
T)“QE’?”"“ -@_'W;‘-‘ﬂ“’ @ipede Gpemausemenib,sisubnis 2 BuSHEE ghuBn BoLwupsmenuh sisufl?
a) Explain the energy needs of future India and the problems in energy requirements for that is brief?
(or)

(b) syimed apevrimeien sunssamen ump efleuf?

b) Explain in categories and classification of energy resources?

17)(a) syubmed apsorisensn GupisusphaTar LGam susmawLITEN sulfsenen umpd elleuf?



a) Discuss about the availability of energy resources?
(or)
(b) ymg uger aRGUIMENs L siEsH FOANEDD  Foies?
b) Write briefly applications of Fossi] fuels?
18)(a) 2_ulir ey siemisiieL 2 GAUTEGUBHSTR dlov L (pepmeen up® samis?
a) What are the selections of site for a biogas plant?
(or)
(b) 2 _uifl sumy swrfilugherss afpapsamer U efeuf?
b) Explain methods for maintaining Biogas production?
19)(a) &fw symmedair BT UBl GOy amrs?
a) Write briefly notes for applications of solar energy?
(or)
(b) @i @osfear BSIEDIDSSTUD LoBEth SIS surbLsameTyd Lbe sfeufl?
b) Explain in merits and limitations for a solar cooker?
20)(a) s1Hm submed UMD STHD wbmedst LSmeT Fnmis?
a) Define Wind energy. What are the applications of wind energy?
(or)
(b) simevsaiadmie 2 MaTGLD suhmeme ube efleufl?

b) Explain the energy and power from waves?



