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1. Attempt u!mufﬁhm [5%5=25]

[a) A dieh:lrin'mﬁﬁ- of &
carrigs a po .' Tzati ’
Find the bound charges densiti

uniform distribution of charge on o
at r=a for which the total charge is -Q. F
fux ¥ crossing spherical surfaces at r <a and &=

{d} A curreni shecl, K==10a A/m. hesin the x-
1o

plane and a second sheet, K=- 10 a. A/m. |

=5 m Find H at all pomnts.

{#}. Obtain the Norion cquivalent of the ",..
gireuit:



: j. (a) A uniform surface charge density o exists over
the entire x--y plan¢ except for a circular hole of
radius R centered at the origin. Find the electric
ficld along the z-axis. Plot the electric potential as
“a function of z in the range —= <z<co, indicating

all the limitimg values on the plot. {4+2] 1

4 |
" " -0 h I

 (b) State Gauss's law of Electrostatics. A point charge |

@ is placed on the apex of a cone of semi vertex
“angle 0. Show that the electric flux through the

b

base of the cone is q (I-cos 8) / 2 g, [2+4.5]

siric field intensity due to o |
distribution given by
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w=plleR) <R
=0 t_':é'in

Find the value of © Ii
PR TLLITL

1S

17

L

(b} Find the potential due toa D —rt
sphere a1 a point lying o side
" sphere. Compute the ratio ﬁﬁmu
e of vh sphere and the poknti 3
of sphere. Plot the potential.

4. (a) A certain co-axial cable consists of a capp
of radius 'a' surrounded by a com >
ube of inner radius b & puter radius e, Lhe
between them is partially filled 1n'il-l!ll.t E
dielestric constant k. Find the capacitance pe
jength of this cable?

(b) A spherical shell of radius a carry 2 surface o
density o. The shell rolstes around
an sngular velooity W in an external m
B=B,a,. Calculate the maghetic dipole R
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m of the Fotating Spherical shell Find the forque

N exerred on the zhej)

{2) Suppose current density in g w;
varies: as j= -
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(i} Potential in ibe region ail an arbitrary point

(i1} Induced charge densities and total induced)

chigrges on the two planes.

{iti) Total electrostatics encrgy of the syitem.
[3+3+2.5]

6. fa) A senes LCR cireuit has R=502, L=1.0 H and
=100 cosar. Find the value of € for resonance,

Also deiermine the voltage acyoss & [3543]

(b} The region between fwh -concenirc r[ﬁhl circular
cylinders contains a uniform charge density p. Use

Poisson’s equition 10 find potential Vi) 1]

7. (a} A coaxial capacitor with inner radius 3 mm. outer
rodius & mum. and length 00 mm has 2 ﬁi:l:c{ri-:
{or which = 6.7 and an applied volisge 250 =in
3771 (V). Deterrmne the displacement curren! ip

and compare with the conduction current 1. [4+2]
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{b) An emf &= 100 sin 314y i5 applied across & pure
capacitor of 637 uF. Fipd

(i} The instamtaneous current i

(i) The instantaneous power P

i} Maximum Sherzy stored an the capacitor

[24242 5]
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Your Roll No.......o..o.is

Sr. Mo, of Question Paper : 1560 A

Unigue Paper Code 1 422721201

MName of the Paper : Electricity, Magnetism and
EMT

Name of the Course ; BSe. (Prog) — CBCS

Semester 2 b

Duration : 3 Hours Maximum Marks | 75

Instructions for Candidates

I. Write your Roll No. on the top immediately on receipt
of this question paper.

2:  Aftempt Five guestions in all.

Question Mo, 1 13 compulsary.

4,  All questions carry equal marks.

1. Answer any five of the following :

fa) Determine the constanl @ so0 that the veclor is

Vo= (x + 30 *{y=2x)] + (x + ax)k is
sotenoadal.

(h] Prove thet electrostatic field 13 conservative in
nature
L B
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!“\-J

{c} Assuming the earth be a spherical conductor of
radius 6400 km. Calculate its capacitance.

(d) Explain the physical significance of vB=0-
Define vector potential,

(e) Explain the difference between the properties of
diamagnetic, paramagnetic and ferromagnetic
materinls.

{f) A current of 2 A flowing through a coil is cut-ofl
completely in 0.2 sec, Calculate the e.m.t, induced
in the coil if it has a self-induction of 0.06 H.

{g) What is displacement current? Give 1s physical
significance. (5=3=13)

by . 5u &
{a) Show that the vector field 3= (% +.xv)i *

(y! + x}v)j is conservative and find the scalar

potential ¢ such that the feld V=4 (o)

{b) Find the unit vector aormal to the surface
x2 — §y? + 27 = 0 ot the point (8.1.4) (6]

(a) What is dipole moment? Show that the electric
field due to & dipole at a point on s nxis is twice
as strong as that at a point al the same distdnce

along the perpendicular axis. (8]
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{b} Show that the capacitance of 3 paralle]l plate
capacitor increases when the dielectric is Inserted ,
between the plates. A capacitor consists of two
metallic discs, each of | m in diameter, placed
parallel to each other ar a distance & mm
apart, The potential difference between the plares
is 8000 V. Calculate the energy stored by the
capacitor, [T

(a) Using Ampere’s ¢ircuftal law, find the magnetic
field due 1o a current, | carrying long cylindrical
wire of radius R ar g point distant r from the axis
of the cylindrical wire for r> R and re B (B

b} A wire shaped into a regular hexagon of side 2 cm
carrics a current of 2 A. Find the magnetic field
al the centre of the hexagon, (4]

{€) Define the term (i) Magnetic Intensity (ij) Magnetic
susceptibility and (iii) Hysteresis lozs, {3}

(2) Explain the phenomencn of self-inductance. Obtain
the expression for self -inductance of a long straight
solenoid having N turns per unit length and volume
A (8]

{b) A salenaid having an air eore and 12 em long has
120 turns and its area of eross-section is 6 cml,
Find the sr]i'-indu;rancr of the solenoid. {4)

P.T.0.
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fe) A transformer of cross-sectional area 30 cm? has
GO turns per e in the primary c¢oil and 200 turns
per em in the secondery coil, Caleulate the mutual
inductance hetween the two coils. (3

6. {a) Derive wave equations involving cleciromagnetic

fields E and H in free space, Show that in free

space, the electromagnetic waves travel with the
speed of light. {8}

(b) Show that electromagnetic waves age iransverse
in mature and also establizh the relationship between
electric and magnetic field of the electromagnetic
wave. (T

7. (a) Write the Maxwell's -:i:i'uat'mns. Explain the
physical significance of every sguation. (3}

(b) The magoetic field B in a material has value
0.013 T and the suxiliary magnetic ficld ﬁ has
value 10* A/m. What are the magnetic permeability
and susceptibility of the medium? (7)

Physical Constants:
g, = 8.854 x 10°VCHYNm?

W, =4n * 107 WhiAm
e=1.6x 100"
gw 3w [DF mis

(100)
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{g) A ball maving 2t b speed of 2.2 m /'y drikes mn Weniwgl stationary ball, Afer coltision
gne ball moves at 1.1 my'a 00607 anghe with e original line of mition, Find the veloity
of e otier bell.

(%3 =15
104 Sotver cos [z + ¥} dy = dr.
© [WSuive e equaticn 5}- 12416y =0
7 (A =T In(e? + 1)+ 0Pk ond i = 24 ] — ok, fod (£ 4 By 2 (A - ),

(5,5.%)
¥ mwhtmm_mmHWahnmﬂrﬂlm o pataniial
EETEY:

b Find the enire of wss of o unkform salid hemlsphens of radius "'
(£} An wimpty rocket weighs SO00 kg snd containg 40,000 kg foel. 1f exhmm veloelny of
the fiel 150 fom s, caleulate the suximum velocity galned by e rogker

(53,5)

4. ) Derlve an exprassion [ov the accelemticn ol u righl body relling down an inclined
plans without slipping.

{i) Ckeubaiz (ha moemsnt of mertia 6f 8 hallow sghere ¥bout n mxls irough & centre,

(] A solil sabere.of mass 0.5 kg and dismeter 3 m solls without slipgéng wih 8 constant
weleeity of 3 m/3 along o smocth seraight Gee. Calculats it otal energy.
(5. 5.5)

& (k) Whnt 7 the ceasral farce? Give an example of costral foree, Prove thal the under the
inMuence af 4 ceseml foree the motion of's punics i3 shways conlised ina plane

(1s] Shows i snergy of's ssielllie of mass s moving round the ssrh Iz o eicular orbit of
i 1 is given by & w =, where, | i he angubi messesnim. \
(1) A sateltite neveives arrand planel of mean demsity 107 I:,p,l‘ﬂr‘.[‘fumldiuwl':ur’ult

iz only alightiy grester thin the radias of planet, find the tine of mvplutiyp of the
iehe. € mgBB7 % 107H mAky=iyT]

. [5.5.5)

I835 3

& {a) Deduee the diMeremial squations of e dampeil humminic cacillabor and i he oot
ofsitical dgmping '
() What is meant by the igrm (i) logarithenic deerement ang (i) qualiny foctar (1) of 8
duitiped harmonli Gaeilsige Clbraln the geaysion for them,

) Prdve that s e avirage of tesal ensrgy for simple harmonic tectica is Ind
ol teme / =
(7,53
7. {a) Suie the postulates of Einstein's special tbeury ol mlslvisy. Derive the Loeeniz
transformation fin spece-thme cocedinaler, d
{o} Dervve the mintivisiee foemls ﬂa!ldqllhquIhUH

) What & proper interod of SmeT Hew' (st shauld @ rockel ship mire relislve o en
abszrvar in geder thin oo year on |t mey comespond 1o two yearsun the eanh? |

(753

{100}
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Yaur Roll Moo e

Er. Mo. of Question Fn|lm': 1835 A
Unigue Paper Code T L 33228200 4 iﬁ
Mame of the Paper e Physies—1 Mechanics
Mame of the Course -" B.5c. (Hons.) - CBCS - GE
Semestes |
Durdtion © 3 Hours i ; Maximuom Marks | 73
T for Candidntes

1. Write your Roll Mo..on the top immediately an receipt af
this guestion pamet: .

2. Attempt any five questions in all, including Q. Mo, 1 which
is compulsory. _

|, Atz any fTre of the following quesiiens

(5] What s he s5ead of & paticle whss relacvistic mass s twice s rest e

(b} Cafeulate period of revalution of an arificial sstellite at & height A from surface of fae
aarth, assureing that e satellile tikes & ciscalee orblt aroand santh

(o Lt # = 1 3 + 2k and @ = JalP. Find the wvalue oI 7. (8F).

[ Whatane poar ahd sxlal yocuor? {ilwe one mampls of each,

(6} Find the tassoe st the peim {1, 2.3) of » foree repreasaced by 20+ J + Ak acting
thrtugh the paint (=2, 2.1,

(1) Shve that |~ the ahsenck of extermal fbecs, the velacity of the cenfrs of mags remainy
sEniant.

P-T-i' ﬂ
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Your Roll No.............

Sr. No. of Question Paper : 1344 A

Unigue Paper Code 121202

Name of the Paper : Wave and Optics I
Name of the Course B.S¢. (Homs) Physics ‘
Semester e 1 |

Duration : 3 Hours Maximum Marks : 75
Instructions for Candidates .

1. Write your Rall No. on the top immediately on receipt of |
thiz guestion paper.
2. O No. L iz compulsory

3. Aftempt any four guestions of the remaining six.

) | Attampt sy Five questions. Each questoos carries } marks

5} A progressive wave of fraquency 300 Yz i mavelling with m veloeity of 363 ms ~, How
far apart are two paints 80" out of prose™ L

b} The initial displecement of & particle of & mavelling winve propagating in the negative
directon of x-ais with & velocity 0_5mw' & = Bsin { Zx 730 ). Fiod the expression for the

displacement at & Tinse £ = 45, £l |
¢] DMstinguish betwesn kongitudiral and mnsverse waves. 1
) What sre scheromatic fringes? How can they be obiained i prncaple?
& Find ous the numher af onders visisle if the wavelenpth of incidens ight o 3 & 10 cm and

ihe puenber of limes on grating (s 100 per cm.
P.T.O. |
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0 Explain Rayleigh's criterion fior resnlution

] Mmﬁrﬂﬂ-wnhmmﬂthuﬂﬁmnﬂ

] wm—nWMﬂMunthhg&m
a8 tube with bosh s ends open, What changes, if any, would oceur in the exisence of
norens| modes if one end of the fube & clased and alto when btk the mds are closed
mn'ﬁmmmmluluﬂp-mm [5+3]




-ﬁqﬂhmﬂhnmummumm:ummm
{2 both ends) are sounded fogther, The frequency of the secood vestane in the closed
pipe o 300 Mz higher tus g of the Firsl oversone of the opes pips. Calowlsis the

'jh%wdmmmmﬁuwﬂmmtm
'_ﬁﬁhﬁhlﬂnnwhummm 1%

et anmmuuum“.whu'hm
of & soirce? (fvmin an expretsion for difference i treo wawalengthe, 7

of these rings, m
Bl I a Newioa's rings axperiment, the diametar of 15 ring was fosnd 1 b .59 cm wnd that
af the 5" ring ws 0.336 cm, If the raius of plaso-convex b 100 em, culculate the
wavelength of (4]

2] Newion's rings are viewsd with the e and aptacs! M first empty and then
a liquid, Show B i o e i abserved for a pamticutar crdsr ringe s

very nestly the square root of e index. (4

* Histrate the significance: of Comu's sl Explain the fommation of diffrsction. peners
due ta 8 vingle 315 with the help 1's 3pira ' |

b) What i mcant by hab.perbod clements s why hey ao calld so? 0

&l ﬂ-ﬁh:ﬁnhmﬂhrm ilzinared by & plane wave in case of
Fresne! diffraction. The most insense point on tve uxi is at & distence of 200 <o from the
mﬂiﬂuﬂuumﬁ-ﬁ = 'Il“]{.‘l
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o7
3] Derive the expeesssond of Fresns! bmagrals and explain the significance. 3|

by Dheriwe an expresaion for miensity dissrbution in Fraunhofer diffraction due (o0 single Wit
Fimdl the parsivions of Mucirse and Miniea snd the relative mensty of successihe Meama

1 chiscuss the iniessiny pattern, (8]

(100)
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1. Write your Roll Mo, on the top immediately of receipt of
this guestion paper.

2, 0 No 1lis compulsory.

3,  Answer ARy four questions af the remaining $iX,

Q4
mwmwmwuﬁum 15
iy Th:mhrﬂ-_ﬁﬂﬂtm wiwe huve ampiitude, frequency i ety s
maummmmr'mﬂw.mmuqﬂimufgﬂmm

1] Anﬂﬁﬂ’mﬁrhﬂmﬂ#ﬂ-rﬂ.ﬁﬁum-ﬂ'ﬂﬂnmthwh
Fmﬂkuﬂ:hmmhﬂﬂwluhﬂwwﬂﬂ:ﬂﬁim

-l
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1] Whhdﬁm#mmmﬂwwmmwumpuﬂ

g ammmpﬁummmmﬁmm.mrwmm
wmm?w.mmnmw. ;

Q.2

L mmwmhMﬂdeﬁmmﬂﬂmmﬂmﬂh

=)= A Sl

Hﬂ-—dmﬂ

mhhnﬂqhnﬂunuihwﬁh&'ﬁ-m mmmmm

pﬂhﬁﬂnﬂuhw-ﬂwmr. (1]

B mmmwwnnﬂhhw

wm—mn-m—-m

_ yaicy= § (a3t # co83C)

mluhmhurwpqhu- Bl
[ mmummwwmu-mﬂwﬁum
ey = 0.0 eos(1we]

mu-u:m{m::-un :nﬂ.umlnmmnd tmin -wﬂ.t}hihmquﬁm of
the resahant vibratian nhmﬂ_hr-i#lih mu:m-}m-.r-lhnul!hnhhm

b, Cfbeain an ERpEEEsion hhwuthm_iﬂdﬂ af & trassvessaly yibraiing string
uhﬂhﬂ;l-wﬂ.ldnmﬂﬂl-ﬂnﬂ:nu-ﬂﬁ flewt tweo modes. ek
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¢ Toen sirigs A med 15 doe made of seme mabeial, Th crosi-sesnons s of A (s bl fiar of
i whille the temsian on A i fice that o B, Determing the retio of the velocRis of wengvens
waves propagating along the two sirags. : [}

4

a) Derive s expression for the resultast intenshy when two coburemt beams of fight we
superposed. Defins Viibiliey of freges and show i ity wilos ey betwees O and 1. Wi
is the physical significance of these extreme vabees ol Visibitity of fringesT m

by Tn 0 1w s mserferencn experiment devermina the sialkilty of finges whim the two slis
of eqeal intersities. How woeld the visibility of fringss change il tbe intenalry of o slis
ws timm the other? Whas will be e resultans intesaity snd the viskdity of frisges when
the moures #ie incolarentT 19

¢l Whan o thin [im of wuspsrem ssieinl of tickeess §.35 00 om i inrdeced in et
_dp:mmhmﬂIMﬁhmqmmﬁh
fringe. 1f w=5a0 A, Mo the refracsive imde of tae shoet i}

Qs
5} Explain the pringighe ol i Fubry Perot Inerferometes, Prove thit i case of 2 Fabry Ters
[nsrlzromeser the ntensiy of Bue ranamited light =
T a1+ Fuan{f) ) i
wiire symbals have their usual meanlng. "

) Plols gt of 1 aguingt 8 for F = 10, F=30 nad P40, Derive an espresion for kalf widih
af Eringes. :41
I

] mmmmmmﬂ-mm%ﬂm
are 05 and 0.5, Deduss tha relathve widih of the macima o two cises. i

F.T.0.

-
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]

ety Tike n convepent b

.}mumawrm Horw does & TonE plate
il

unqumhlﬁamlll'urmm i

by Caleulate the mdii of e first hvee tranepanend eones of @ pare plu-:wbmlrnm

hwﬂuhqufnupmmlumlwuimmwma. | )

¢y Dhstinguigh betwezn Fraunhaber wesd Fresnel diffrsction.
| phancarnon i case f difmction by sl d i e

Compare the diffraction
)

parnlied identical
|

maxims

t Li mmmmmﬂmkmmmmmﬁ#
1)

hlpﬂum‘ﬂﬂ*ﬂ'ﬂ!mmﬂm’wm

padizs .07 e s been Muminesed By an inizident Hight af
iniensity be ohserved

n}l.ﬁ. — e T
B}

waelengih fix1 07 o Ehorw fiar alomg the mxia will ihe firs mazimurm
while considering the incident wanefrong a plane wavefmet!

-

LT T b
L '
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Applications 1
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Duration ; 3 Hoprs Maximum Marks . 75

1] s for di

. Write your Roll No. on the top immediately on FecEipi
of this question paper,

2. Question Mo, T is compulaony,

3, Attempt any four Questions from the remaming five
questions.

4 Non-programmuhie caleulators are allowed,

I Attempt any flve of the following : (3x5=15)

() Find the cnnduleﬁ_ﬂ:}; of an intrinsic silicon ar J00K.
Muohility' of electrans = 1350 em*V-¢ and tha
Ofholes y_= 480 em?/Ves, Iniringic concentrations
of electrons and holes h=1.5x 10Mem-1.

P.T.0,



(2) The transistor of the figure given belaw 15 87
1o have A in the range 100 10 100, Find tl!'ll‘
ﬂmt restilty {n saturation with an overdrive

'I'HE'EII.{!F at least 10. Ansume V iy, = 0.2V and

v .l' = ﬂ.l'-lnlr s




I ———

(&) I:Inw*'t-‘i? Mﬂ# Tunnel diode.

r,t 1

. (a1 A and B are two semiconductar materials, They
have a band gap of 1.1 M"&#ﬁ"mﬂ&ﬂﬂb
Which of these can be used for LED production?
Support yuwmiw Iw;rﬂﬂuﬂni Mwnﬂwm
:ﬂuﬂmmmﬂdmw electrons
and holes in thie two cases. Planck's ﬂilfﬁﬂlltl

'ﬁ’“"ﬁtﬁ}ﬁ M .1;.‘: y

| 'meuﬂmn;rw below determine the voliage
across r.hvw and the current flowing through
it m&m diode.
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K ot sesianse R for A1t AT

. 4B and 248 vespeatively. Calé

‘as Tollows:

AL Aggnis Ry=10 k82 Ry=1ke
A A RS 101 R2000
© What is the overall voltage goin?.

yoltage gain of an operstional

Wiy b detirabl 1o bave BiER
amp? :

= {‘iﬂ’n,“' the frequency ‘:'!‘.F'?M?{ﬂ"ﬁ Prai

© cireuit given below wien:
-

(i) 2, Is 4 capaeitor and 7, 188

iy & s o resistor and 2, s WEAN
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+[IV.& =12V and the slew rajc
12¥/ps,
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Your Rall Nt e reere

Sr. No. of Question Paper : 1085 A

Unique Paper Code v 3223002

Nome of the Paper

Name of the Course

+ Computational Physics Skills

B.Sc. Hons, + Prog.- CBCS-
SEC

Semiester r IVl

Durstion - 3 Hours Maximum Marks - 50

LE

structions for Candi [

Write your Roll No. on the top immediately on receipt
of this question paper.

Altempl any four questions in total, Al fuestions
cony equal marks.

{a) Define algorithm and flow chart. Discuss
importance of algorithm snd flow chart in a
programming language,

(k) Write all the #leps of algorithm and draw Aowchart
fora programme to find maximum number RMOng
tiven three numbers, (6.5+6)

P.T.OD.
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2. (a) Write o fortean program to find the sum of a sine

series for 15 terms of the series.

{b) Write a fortran program to find addition and
subtraction of two 3x3 matrices, {6.5+6)

3. {a) Write LaTeX code to input titie in a document
file. Write output of following LaTeX code.
S\Peifn)=uqrt {\Mrac{2} {a}}sin(\rac{\pix} {a) )%

50=x=<al

{b) Write LaTeX code to insert figure in o document
file. Write the output of the following LaTex code.

' beginftable}[ ]
\ begin {tabular) {lo|e|c])
Mumber of candidates & Height{cm) & Weight (kg) ' \ hline
07 & 167 & 65 W\ hlipe
g5 &175 & B5.6 W\ hiine
n £1735 & 835 WA hine
‘end {tabular)
‘end {table}

[6.546)

4. (a) Write LaTeX codes for following equations :

M) LXiwtz=0

1085 3

i) F:.ﬂr!.iﬁ.

' i} y=h¥msu'*l)ﬂh{x'h}’ '

{b) Describe any method of bibliography and citation
in a LaTeX document. Also describe any method
to include index in the LaTeX document.

(6.5+56)

5. (&) Explain with an example how to fit a curve to
given dn_ta in gnuplot.

(b} Given the functions f,(x} = sinnx; fi{x) = cosax;
fi{x) = &% Write a gnuplot seript ta plo
fi(x) *+ £(x) + f,{x} as & function of x.

(6.5+6)

6. (a) Write the gnuplot statements ta plot fizx) = x* and
f{x) = x* on a same plot for the range 0 = x = 10,
with proper title of graph, title of axis, also show

the legends. Save the plat with “.pdl” extension;

(b) Describe the use of any three of the following
grnuplot statements
(i) “save™ and “load” &
P.T.0.
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(ii)

{iii}

fiv)

(v}

4

sel parametric
pel pmid
sel samples 3000

unset key {6.548)

(400}
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Inst ructions for Condgi dates

I, Write your Roll No. on the top im.m:diate]:.-' On receipt
of this question paper.

[ 2]
=

Question na, 1 is compulsory.
Attempt five Questions. in al].
All questions carry equal marks.

e by

Symbols have their usug] meanings,

I Attempt any five parts

(@) If f= %" chow that £ ig an eigen function of the

d
operator Ell:d-;] Also find the cigenvalue,
/

P.T.G,
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{2} Explain why it is plausible to define probability
current density in quantum mechanics by the
following expression

I= (-iW2m) (w* grad w -y grad p*)

The symbaols have usual meaning.

(b} Name and cxplain an electron diffraciian
experiment. Give the physical significance of this
experiment In relation to the wave particle duality.

(10+5)

{a} Explain nuclear hinding energy and packing
fraction. Discuss graphically the wvariation of
average binding eneérgy per nucleon with mass
number, A and hence explain nuelear stability and
phenomena of fusion and fission.

b} Caleulate the binding energy per nucleon of g
in MeV uging semi-empirical mass formula. Given
g = 140 MeV, a8, = 13.0 MeV, a, = (.595 MeV,
, = 19,0 MeV, a, =335 MeV, (10+5)

A particle of muss mi s confined in a field free region
between impenetrable walls at x=0 and x=L.

3

1379 5

T

() Obtain an expression for energy of the particle.

() Obtain and driw the first three normalized wave
funetiohs,

(e} Find the mimmum energy of the particle with mass
9.1 = 10" kg for L=1 A, {5+5+5)

() Given the half life of *%Po is 138 days, find
(i) the decay constant of Po.
ﬁ.ﬁ'.thl activity of 1 g of Po.

{iii} how many decays per second ceeur when
the sample is one week old.

(B} What are the main differences among alpha, beta
and gamma decay?

{e) Mame and explain which conservation laws seemed
to be vielnted in betn decay, How did Pauli resalve
these discrepancies? (5+5+5)

{#) What are the assumptions made in liquid drop
model of stomic nucleus? How do asymmetry and
patring of the nucleons affect the nuclear slahilitﬁ?

P.T.O.
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(b} How are decay constant, half-life and averags
life time of a radioactve auclide related with one
another? Derive the equations connecting them.

(10+3)

Some Physical Constants
Planck constant, h = 6626 = L07%)s
h= 1055 10 M]s
Boltzmann constant, Ky = {38 x 10 K
Mass of clectron, m, = 5.1 = 10" ke
Charge of clectron, €= 16% 10 C
Speed of light vacuum, ¢ =3 % | 0* s
Stefan-Bolizmann constant, & = 5 &7 % 10°% WK

Rest migs energy of alectron = 512 KeV
Velocity of electron in free space = 3 = 10F ms

(1700)
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nstructions for Candidate

I.  Write your Roll No. on the top immedintely on receipl
of this question paper.

I,  Attempt five questions in all.

3. Question No. 1 is compulsory.

L. Attempt any five parts ; (523=15)

(a) Find the cube root of 2 = 1 + 1§ and locate them in
the plane

(b) Show that u(x. ¥} = % - ¥ is a harmonic functian
in the whole complex plane, find its harmonic

conjupate, vix, ¥,

e



Imi"
-

ok r 1) )
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(e) I a continuous fonction 1) s an even function,
then show that its Fourler Transform Flm) will

alsa be oo even function |

B. {a) Find the Fourier Transform of the fonction
f{x) = g-taml a >

and hence show that

i l:l_'h " d
e — = aaE
/,.Ix_llu?+ﬁ:“] ik nrc (7)

{b} For a function

sy e 0

show that F{h{t)} = L{g{t)} [E}

(¢} For the equntion z* — 32" + | = 0, lind the sum of

1is ook, (5

{1700)
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Muximam Marks i

{ Write: your Rull Na. on the top immediatedy on receipt of this Questin paper.h
Abtempt five questions in all, qud'uﬁmhm.lﬂl:il:mpuhmr.
Al questions camy equal marks
{Symbaols have their msual frenings.)
[ ﬂﬂl"ﬂﬂ}'ﬁﬁﬂfﬂhﬁﬂlﬂ'ﬂmﬂ! Tuf=15
() Based an the zeroify [gw af thermodynumics, wraduce the soncepe of tempersiure.
1B} Prowe thar it is hmhmmmhlmmurm.
(<} Deerive the expression for ¢fficiency ol Camniot's enging with the help af Ff dagram,
(] Derive I equation
TdS = £, AT + r{;}'w
{e) Culculute the sarfice 1empersture of the 3un 2 moon, given that s = 4753 & and 14 »
10" m respectively and Wein's constant b = 0.2998 em-K, Je being wavelength of
maximum Intensity of emission.

ify What de you mean by degrens uri'rwdcuuhprﬁul:’?ﬁlwd:ﬂmurﬂmﬂn
monoatariic, distomic and triatamic molscule in e absenca of vitmiony motion.

g Calculste the average kinttle energy of 8 molecsle of = MOEORIONLIC gAY AL & IEMperiture
300 K. Given that £= 8.3 = 10" ergs K™ mols™ and V= 6,03 » HE? {gm-male),

P.T.O.
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2. (&) Give the Kelvin-Planck and Claius m«mmnﬂm
Are thess stiterents equivalent 8o each other? Justily your snswer.

(i Using first bww af thermodynamtics, find the valus of <Gy forn perfect gas. 5

1mmuwmumwmm.mmu
Inenesses im imeversible prosess. 9

m]mummwmstgarumIIWCumwm-mn
the same iemporature. CHiven Later heas of vien = $40 cabigm.

4. (2) Prove for & perfort gai
aur
(57), - ,
(b} Define Hebmholtz. functios and derive relmed Macwell's thermodynamic relntion. L
(i) Preive ghat

Gy TRV

where T is absal ¢, £ the ali elagticity, o the coeificien
ﬂmmd ¥ihe wlﬂcm i

&, Derive Maxwell Boltzeann's distribution |sw of nsalecular velocaties for an ideal gas. Show
the distribution graphically for varices semperatsres. Describe any ane method oy verify this
liw experamentally, H]

6. (a) Devive am expression for coefficien of viicosity on the basis of kinetic theory of gases.
hhhmﬂmhﬂlmwwﬂimdm
of the pas?

{b} Calculnte the mean free path of & yos mokeculs, given that the molecidar dismeter b
2% 107 ¢ and the mamber of eolecules per oo is 1 1087 3

1950 3 :

T (a) Whet are the basic sssemptions of Plank’s iheory of black body raistica” Derive Plank’s
rndliniion Termuiln for the dstribotion of energy in the spectrum of o black-body. "

(by Crerive. Wisin's dimribation low snd Raylelgh Jein's low from the Plank’s mdistion
Tormuste® £

L [x) mmwmmwpﬁdwwhmrmu distritdion
function for o gystem obeying Mavwell Boltmasn stabistics. ]

it Threw particles are 1o be distributed in fowr spergy levels. Caleulme afl posidble ways of
this distribution whes fanicles are () Crypen mokecoles (i) Eloctrons (i) Phowns. 6

(600}
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Fd

structions for Capdidates

Weite vour Roll No. on the top immediately on receipt
of this question paper

Question No, 1 which is compulsory.

Attempt any three questions from the remaining.

Attempt any four of the following : [4x6=24)

(a) Show that phase of an electromagnetic wave is
Lorentz invariant.

(b} Write the Hamiltonian of a one-dimensional
harmonic oscillaitor.

i 5 2
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T (8) Show tha motion of a particle with mass m as
charge g wtnﬁﬁmﬁ’ﬁtm
of strength § Is helical. A proton enters

iagaetic field of with a specd of v= 1  « 1047

At what angle must the magnetic field be from
n :ﬂm veloeity so that the pitch of the resulting helical

mation is cqual 10 the radius of the heix? (10)

(b} Show that the pressure at :pumt in an inviseid
fluid is independemn n!ﬂlﬂaﬂm (7

(1500)
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Vour Roll Noussmmees
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L CBCS-DSE
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instrugtjons for Candidates

| Weite vour Roll No, on the top immediately on receipt
of this question paper-

3 Attempt FIVE questions in all.
3. AN questions carcy equal marks.
4. Duestion No. 1 is compulsory.

3. Scientific {non-programmable) caleulators are allowed.

1 Anzwer iny five of the following questions :
{5x3=}5)

(0} Discuss the nesd of modulation in electronic
sammunication sysiem.

PT.O



1305 2

(b} An Fi transmitter has & frequency devintion of
0 kHz. Determine the percentage modulation of
this signal if i 15 broadeasted in §3-108 MHz band.

(&) What is the advantage of Flot Top Sampling over
Natural Sampling?

{d.} Distinguish between Time Division and Frequehey

Division Multiplexing. .

[
(e) Defing the termy quantization error and coding
efficiency. ' ;

(fy What do you understand by ASK and FSK. Explun
using wave forms. '

(g) List gut the frequency bands used for satellite
SEIVICES,

() Explain how cell splitting improves the copacity in
a cellular network.

2. (o) Explain the gensrmtion of FM woave using VCO.
£3]
(k) Explain the mathematical analysis of AM wave
using frequengy wq:tni;:n-._ A 50 MHz carrier
signel with a voltage of 5V is smplitude modulated
by a sine wave of § kHz with » voltage of 2.5 V
Draw the frequency spectrum of AM wave
(93

el

\ L f
; §

1308 3

{a} With the help of circuit diagram explain the
working of emitter modulater 10 obtain an amplitude
modulaied wave, (10} |

(]

{b) Find 1he powEr _1.I1. each side band of a ];ISB—SC
signal ‘with the carricr st | MHz and of v peak
signal vcrlul.il'nfl'uﬂ_-h' madulgied i:imu:!tnn:nnlty
Wy throe differént signals. The frequeiicy of the
modulating signals are 2 kHz, 3 kHz and 5 kHz
respoctively and the peak modulating \fﬂllngﬂ.nr:
10 *V. 20V ownd 30 V orespeclively. Assume n
resistance of 10061 (53

-

(m) What i8 alising explain how it can be remaoved.
Explutn PWM using waveform and its importance
it modulation “(5)

ib) Explain the theory of TDM in o PAM 'signal by
using u block diggram. it

{a) Explain uniform quoantization and derive th

expression forsignal to guantization Moise ratio. |

(3] I
(b} For a minimum line speed with an 8-bit PCM )
speech signal ranging up o IV I |

(i} Caleulate the resolution and quontizstion

error 1

PTG
I
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e

4

(i) Calculate the coding efficiency for a
resolition: of 0.0 IV with § hit PCM
(N1

8] fa) Explaln Geosynchronous satellites. Write

advantages and disadvantnges of geosynehronous
satellites. Draw ond explain the simplified hlock
dingram of nn earth station. o)

il (b} Explimm the operation of GPS, {5)

I 7. Jfa) With the help of o block diagram explain Global

System for Mohile Communication, Deseribe in
detail about differenl components and the
interfaces beiween them. Briefly explain various
frequency bands used for satellite comuminications
wnd frequency allocations for mobile satellite
SErViSe. (3]

() What do you understand by look adpgles dnd range

for o peostationary satellite with respect 1o an
earth station? Explain limits of vigibility of u
gutellite with respect fo an earth station and explain
the method for it ealeulation? (7}

=2 10))
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Mame of the Paper . Department of Physics &
Astrophysics
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Duration : 3 Hours Maximum Marks : 73

I wetions for Candidates

. Write your Roll No. on the top immediately on receipt
of this question paper.

[

Attempt any four questions in all,
All guestions carry equal marks.

3
4. Non-programmable Scientific calculators are allowed.

I. (g} Given & s¥ysiem of 5 weakly interacling
distinguishable particles which can occupy afy of
the three encrgy levels of energy O, & and 2e.

Let the total cnergy of the system be Sg. Write

F.T.O.
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system of N distinguishable
an oceupy. only one of two

8y ¢ and & (where &, < &),

b s, i

&; and n, particles are present

all possible macrostates and their corresponding

NGy add waergy of (hiy' sysiém.

m and minimum value of the

general expression of temperature for
oned isolated system and explain
ible to atin negative temperaturc

['E;.'?.'lfsiﬂ

() The partition function, Z (V. T), for some physical
gxm i ﬁ‘hﬂ RE:

Z(V,T) = expl(8n® K V T4 / (45 hie)

3

PT.0.




4

and sirongly degenerate (T<T)

dﬁuim uE ndimun

- (6.75,6,6) ;mptma’:un for Fermi veloeity af

a1 T - 0 K and hence show that the de
wth associated with the. ms;




§
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(¢} Prove that for & system consisting of fermions at
temperature T (T << T,), the probability that a
filled state AE lying above Fermi level is the same
s the prabability of an empty state AE lying below
the Fermi level. (6.75.6,6)

h=66 % 105 Js
ky = 1.38 x 10°¥ yK

iC ;- 3 * Iﬂ".ﬂ:lf-ﬂ.r
g x¥(e* =11 dx = 2.404
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Lostructions for Candidates

i

Write your Roll Mo, on the top immedintely on receipt
of this gquestion paper.

Answer five guestions in all
Question No. 1 is compulsary
All questions. carry equal marks.

Non-programmable scientific caleulator is allowed.

Atltempt any five : (3x5)

(a) Meation the lattice type and bases n CsCl

structure with diagram.

T,



K- rays of wavelength 1.790 A,

£ % (2) Discuss the importance of

tice has the following primitive
4@ =20 ), b = 2+ k),




T T —

5.
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5 % 4at
w* = 2a (7‘+;)m‘+ﬁm'xa =0

where the symbols have their usual meanings.

{a) Obtain expressions for acoustical and optical &

curves, Draw the dispersion curves, 4.2

{k) Explain its behaviors observed in acoustieal and
optical branches when

{i) m becomes equal to M.
{#1) m reduces to zero

{ni) M increases to infinity.

(222)

(¢) Determine the smallest possible wavelength
allowed by this diatomic lattice in the first Brillouin

. [!}

(n) Describe qualitatively the Einstein's theory of
specific heat of solids. Describe its shortcomings,

(52)
(b} Describe how Debye improved the Einstein’s

theory? Discuss qualitatively Debye's theory of
specific hear ()

{1670 5

{¢) The Debye temperature for Aluminum is 418 K.
Caleulate the frequency of the highest possible

lattice vitration in Aluminum. (2)

'
{a) Deseribe (0 detail n- type and p- 1¥pe
semiconductors. ()

ib) Define eonductivity and mobility. Obtain
expressions for conductivity and mobility for a

highly doped n-type semiconductor. {6}

() What will be the mobility of electrons in Cu il i
has 9x10% valence electrons per cubic meter and

ils gonduetivity is 6107 ahm’ Imeter'? (3

{n) Deseribe Langevin theory of paramagnetism and
hun.r.:e. ohtain expression of magnetic suseeptibility.
(1

(b) Assuming the existence of Weiss maolecular
field, obtain modified cxpression of magnetie

susceplibility for & paramagnetie substance.

(3)

() Obiain an expression far the local electrio field at
an atom in a dielectric medium, (83
B.T.O

=
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{b) Explain Meissner effect in superconduclors.
(5)

{c) For a given specimen of a superconductor, the
eritical fields are 1.4 =107 A/m and 4.2 = 10°
A/m respectively for 14K and 13 K. What will be
the critical field ae 4.2 K? (2}

(1500)
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i. Write your Rall Mo, on'the top immedistely on receipt
of this question paper.

2. OQuestion No. 1 i= compulsory.

Tan

Answer any four of the remaining six.

4. Use of non-programmable calculator is allowed

1. Attcmpt any 5 parts of this question. (5x3)

{n) A conductor of square cross section and having
eonductivity 3.8 = 107 §/m is 50 m long. It
mezsares-0 5 cm oneither aide. Calouliate the skin

gentll AF pupdueior carmies corrent st 1500 kHe
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(b) The comduction current density in a material is
given as J. = 0.02 sin (10*) A/m®. Find the

displacement current density if @ = 10° mho/m,
g =65,

B = Scos(unt e}k + Ssinfmt —ke) ¥ V!

l wavelength i 6= 10-'m. Find the =
esponding magnetic field and the average of

(¢) What is plasma frequency ané minimum penetration
depth for collision free plasma having 10'%

iﬂﬁﬁmhﬁ;qﬁq%#ﬁm’ufa@-

lﬂﬂlﬂm rotation of 12° whe

meter, If th ? specific rotation o

66° ﬂimlﬂﬁ the qu-mthy of]
'~. the 1ol .

Ly _‘"iilﬂ- establish the Poynting theorem for
mservation of energy for ¢lectromagnetic fields.
Ihu physical significance of cach term in
R @

pmagnelic scalar and vector pmnﬁlhr.
i the four Maxwell eguations can be
. -,tu-u coupled snwnd arder diﬂ:u‘mtﬁl

ﬂ}*'

{u,nu, n,=1. u;, i
rRnsmIs: mfﬂnient: fo

§s the ratio of -amplitudes of condug
ity and Eli:spia'cmn:m current densi

ty i applicd ficld is E=E, ", where-vis

1 propagation of high frequen
s ' tle wave in plasma. Show
quency I'ur the pﬂﬂl_-




(b) A material has ¢ =0
_‘f- 7.0, A plune Wave
amplitude 200V/m is propapating 1o positivE:

2 direetion. Find (1) E,

H '{“”m'ﬁh*ﬁ;ﬁﬁ!mﬂ;ﬁt reflection and

ﬂﬂ An glectromagnetic wive ‘props

Y . A\
0= 10 G, = iy and

of ﬂﬁqnmcy 1a? Hiug‘ﬂ;p _

s at {x = 0 em, y= O-em.
i‘-'-‘ 3 em. t=0.16 0 ’Jﬁh]ﬂi“ (x = 0 em.

trangmission of a plane, electromagastic wave st
the boundary separating between two dielestric
enedin when cleetric field veetor is rpendicular
1o the plane of incidence: ey
galing in n
diclectric medium with € = 165 along the ©
ﬂ_h*m]uh.lt«stﬂht*numhﬂ #Irmnmc medium with
g=dg, at = 0. If the Iqq&p_min; wave has-a
maximum value of 0.2 V/m st the interface, andl
its angular fraquency h'l_gﬂ'u':iﬂfi;.dmm
the power densities of the jneident, refiested, and
transmitied waves. (&)
ia) Derive Fresnel's !':ifm;ﬁ for the propagation of
i ronte crystaliL Also sxplain how this

light in Anisgtropic &
leads 1o m;w of double refraction.
(%)




& &
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(b) Discuss the propagation of light in uniaxial cryseals.
*  Explain the difference between a positive uninxial
. erystal and & negative uninxial crystal. Also g
1|| ane example of each.

8. (a) Explain the construction and w _,,_- :

H{w.1) .

{l} Starting with Maxwell's equations, derive the wave
quunnn for a :,ﬁ:ﬂmmlc pllnlr dieleciric

: "f.'E modes.
")

PO,




Value of Constants:
q#HHlﬂ"lﬁmﬁﬁE"}Eﬁlﬂ'ﬁ '
My = 4107 henryim

c=3x 10" mis
fly = 120m01=377 01
Mass of electran=9.11:10% kg, .
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Instr ons for Cand

1. Write your Roll No. on the top immediatcly on receipl
of this question paper.

Ea

Attempt five questions in all

1,  Question no. 1 is compulsory.

. Attempt any FIVE paris from the following !

(a) The time period of tuning fork is :";_E and it

produces 4 beats/second, when sounded with
another fork. Caleculste the frequency of the

second fork,

P.T,
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3
{h} If the phase velocity is given by, V,,=[p—?l]

{Here, § and p are constant), then derive the
relation between group velocity and phase veloeity.

{e) Give three differences between travelling waves

ond SLnlioniry wavis.

(d) Explain why the reverberalion time i larger for
an emply hall than for & crowded hall.

{e) What do you understand by wave front? Name
one experiment each, which is based on division
of wave frant,

{f} Why do thin films appear colored in white light?

{1 How muny orders will be visible if the wavelength
of Tncident radiation 15 4800°A and the number of
lites on o diffraction grating is 2500 per inch.

(3=3=13)

2. (o) What are Lissajous Figures? For the cases
mentioned below, give the graphical as well as
nnalvtical representation of the Lissajous Figures

1622 3

{with direction) for the motion of a particle which
ts subjected to two perpendicular simple harmonic
motions given by,
L x =3 cos {wi)
¥ = 2 cos (2 + a), whers a = 0
(b1 Prove thm the principle of superposition holds only

for lincar homogenous differential cquation.
{10+5=15)

3. {a) Explain the formation of standing waves on o
stretched string.

() For a stationary wave, the displacement (in cm} is
given hy,
y= 45in[%]m{%m}

What is the distance between a node and the next
anti-node? {10+5=15)

4, (a) What do you mean by Fresnel's half period zones?
What are the radii of zones of a zone plate?

(b} Explain with the help of o diagram, the intensity
distribution due to diffraction at a straight
edpe, (T+8=15)

¢

P10,
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5, (&) State the principle of reversibillty of light.
Determine the Stokes' relation for reflection of
light from an optically denser medinm

(b} Discuss the theory of interference due e two siite
and find the expression for fringe width.
{5+10=15)

6. (2) Derive the expression for intensity distribution in
case of Fraunhofer diffraction due 1o single shit.

(b} Show that the relative imensities of the successive
maxim nee in the ratio al,

|'

1 2 Y "2]
-.—. s = 1{j+5=15
|3 afa I: W2

7. (a) Show that clectromagnetic waves are HmOSYCErse

in natone.

(b) Explain any two methods of polarizing an un-
polarized beam of light {O+6=15)

(3200)



