20.

Derive an expression for magnetic induction due to
an infinitely long-straight wire carrying a current
at a distance from the wire.

BlenGenmigeng srhd Qesaib pgeddamr Bear
Cpprer  sndfiamsd gram LL@D  sMHS Le&ens
&b ullellmbs) snm Qsransuede aumedss.
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BPH31 — ELECTRICITY AND MAGNETISM

NOVEMBER/DECEMBER 2019

Time : Three hours

Maximum : 75 marks
SECTION A — (10 x 2 = 20 marks)
Answer ALL the questions.
State Gauss law.
&b el fleni snmis.

Obtain a relation between displacement vector and
polarization.

G UELWLITES) QUL (HSHELD LD MILD
(poaenssassnEn Qe Cuurear Qs raul
Qums, '

The time constant of a certain inductive coil was
found to be 2.5 x 103 sec. With a resistance of
80 ohms added in series, a new time constant of
0.5 X 10-* sec was obtained. Find the inductance
and resistance of the coil.

wlanpleneown sbiGluller GrromBlailwirens) 2.5 X 10-8 eran °
semflutiu Gererg) 0.5 X 103 sec aramp yHw
Cpromdlelurers 80 @b WemsaL ger
Cgm_flenewriiller  ElenemriiLigme AuptiL@Hng.
s Wlemblanalold wHmib LlETEMmL L GTETs.
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12.

13.

(b)

()

(b)

(a)

Derive an expression for the potential at a

point in the electric field due to a pumt
charge.

Lerefl  Wlamannt’ L &ammed et e &dlay e "@?
Heraflled o meun@io Wenen(p5555ne :
Caranauanis s(med. \

Give the theory of Carey Foster Brldge an‘ck‘b &
hence explain how it can used to calculate ‘==

the unknown resistance.
Cofl umev i ureEsDHar Camarasan &(1H&
Logid  @smenr LweELESS Gsflurs  Wer
peoLmu  ereleuny  semsSheuml  aanLms
offl amd (.

| Or

Obtain an expression for the growth of
charge in a capacitor through a resistance.

Wengamlar eaflurs  BlaGsssl  waiuyb
Blererl L aueriiééldsmen Garanauanwits @ Limis.

Define Thomson effect. Describe an
experiment to demonstrate Thomson effect.

grbeven  eilenerenel UL,  HTbavET
eflemereflar  Qeweapenm elflersasSlnser
Gengenaenil cflalflés.
Or
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15.

(b)

(a)

(b)

()

(b)

Using thermoelectric diagram determine
(@) neutral and

@i1) inversion temperatures.

@ . pOHoe Qaiivdea Lo HoILD

1)  s@adp Aailiu Howsamer GeuriLiflendper
UL gdlanar Liem(H&d s s,

Describe the construction and action of
Ruhmkorff's induction coil.

@apwail Werflevaw smeflgientw el
LHYID &L aileuflés.

Or
What are eddy currents? Give their uses.

GiLpe) LleGenmL L BIGET erempimed Gravmen? Sieumdlen
LIWIGITEHENGTS & (1.

Interpret the curl and divergence of a
magnetic field.

s1he Uashar smler whpb Ifmsses
Gummer efler&aLd Hmes.

Or
Give an account of diamagnetic materials.
LT &g GummLseamerts LpBl GHILIY erpsis.
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Find out whether the discharge of a capacitor
through a LCR circuit containing  the
following elements, is oscillatory C =0.2uF,

L=10mH R=2500hm.

Spaumd  wliysersE LCR anbler WleiCep el uflam
uflCu flanafimssioam _cug @@ @@aansor aar
snawrs C =0.2uF, L=10mH R=2500hm.

State the laws of thermo emf.

Qautiu Wlanaflwée efens ol dlsamers: goms.

The emf (4V) in a Pb-Fe thermocouple, one

junction of which is at 0°C is given by
E =178t -2.4t*where t is the temperature in
degree centigrade. Find the Thomson coefficients.

spgllflar  GQeauiflensy 0°C  eerer Pb-Fe eremm
Qeuiublerrafyi_en_udler Wemeflwsg ofens  (uV)

E=178-241" <y@b. Qg ¢  coug wdf
Glgéimiq £Giyiq.ayeren GautiuflenawimLb. Sbaan
GTTHSENS & IT 60T 8.

State the Faraday's laws for electromagnetic
induction.

leir sbg e aSpasnar LmyGL alfsmers same.
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() z=T.dE!dT
(@) 0,-0, =T.d*E/dT* wpmyi>

@) dldT (zIT) (o, —=,/T) =0 ereamiambenn
fpeys. Ll

(a) Describe the m=thod of experimental
determination of mutual inductance by BG.

®)

A solenoid is 0.5 m long and has 1500 turns
and its cross section is 0.0075 m?2. There is a
second coil of 500 turns closely wound on the
central part of the solenoid. Calculate their
mutual inductance. S )

(@) dwwey sTl@d srdean Blley Qaren(
uflorhm  sremLes  s&TLpiD Gengenan
apenmenil cllaufge.

() afidgametien Fere 0.5 8 womib 1500
S DIGEHENL_ULI aufl&amefl eor GDIES
Qeu@uuruy  0.0075 (82 <2,@. 500
FpOIEEhELL @reritag sb9E  smenmans)
aufleamafiar  amowsdd - sHpULL Gerers).
Seupdler Lflomdm 16 &r gravr_ame semad (s,
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16.

17.

18.

SECTION C — (3 x 10 = 30 marks) 8.
Answer any THREE questions. .

(@) Derive an expression for the capacitance per
unit length of a eylindrical capacitor. (7

A solenoid of length 20 cm and area of cross-
section 5 em? has 1000 turns. If half of its length
has air core and the other half has iron core of
permeability 500, calculate the self inductance of
the coil.

2 meer  WleGssuller  grag  FarsdHa /A’/fg—;"ﬂ\ . femb 20 Qe.8 wimib @Q]a;@ Qe @ uply 5 Qa.8'~
WlerCos@ssmeay samer Cameauen aumed &s. f/\;}"\e”-' ‘_“C?.‘;:‘f.;_ Wb 2_enLw auflgameflen apmseaien eramanilsams 1000

(b) A Cylindrical capacitor of length 8cm is made / &
of two concentric rings having an inneri S
radius as 3 cm and outer radius as 6 cm. ‘.\3&,

Calculate the capacitance of the capacitor. (3) \Q”\":f-;«)‘ :‘i’”

B erés eumetusdlen oo @y 3 Qe.lS wb i wj;
Glouafl b 6 Qa8 ujb 2w 2 (evar augal :
Wer Capsduller Berd 8 GQoil ep@d. e
Cgaflufen CasGEnamern samsd (6. 1o
Discuss the theory of calibration of ammeter and '
voltmeter using potentiometer.
Wenen(pssonafienwis LweLBES b L wHmid
CauraoiBiLeny  sjareli®)  Hmssd  Qsiicugparer
Qsrarangean il eflaurd) &s. '
i
Prove that :
(@) z=T.dE/dT
(b) o,-0,=T.d’E/dT? and
© dldT(#IT)-(c,-0,/T)=0.
6 2609

5 \\»6L. @pdr sy fersHine stoy e-drened B8 Lind
T.V. “ﬂdldﬂ o |

;Ea‘rg,,e_ﬁlm@ sar(miey Sper 500 wenw  @@mby
e atetap el wig crafld, sbGF smeflan e e

// Henawsmg sarsdl[Hs.

Define magnetic vector potential.
EMhs DeusELIT Blean(pSsms cuenLIDI&Ss.
Prove that 4, =1+ y. ‘
=1+ y eren Hlme|s.

SECTION B — (5 x 5 = 25 marks)

Answer ALL questions.

(a) Obtain a relation between electric potentlal
and electric field.

SerenpssBpGh i BeesSHED
Qe Cuwrer Agm_renuis Qupis.

Or
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