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PHYSICS 
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General Instructions to Candidates: 

There is a 'Cool off time' of 15 minutes in 
addition to the writing time. 

• Use the 'Cool off time' to get familiar with 
questions and to plan your answers, 

• Read the instructions carefully 

• Read questions carefully before answering 

• Calculations. figures and graphs should be 
shown in the answer sheet itself. 

Malayalam version of the questions 1s also 
provided. 

• Give equations wherever necessary. 

• Electronic devices except non-programmable 
calculators are not allowed in the examination 
hall. 

Physical Constants 

Basic unit of charge = 1.6 x 1 o-19c 
Permittivity of free space E

0 
= 8.85 x 10-12 C2N-1m-2 

Permeability of free space µ
0 
= 41t x 10-7 Hm-1 

Mass of proton m = 1.67 x 10-27 kg 
p 

Mass of electron me= 9.1 x 10-31 kg 
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rulCJ ~ 0<8<m01c9>u3dJG) !fil! 6lnJO«»l mlmc!}~omuS 
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m6o ~COlID©6lIB<J8 ~crull(ID6TT)o 6>.!l..l~OITTJo g!oJ 
(&(D)0(1)1d36)JcB,. 

• m1<8o!lU06lmu8 12lJ!PJOJ® L<IOIIDOru,<Sqio 
ruo(D))d36)6TT)o. 

• s!COlID©6lmu8 n(j)C96a»6cma»lm 12lJmJ e&.!l..lOB~6lmu8 

LUOIIDOnll©qjo OJOW1d36)6mo. 

• cB,6TT)d:l6) cB,l3e.ll ce,<J8, .!l.11L a»6lmu8, 

L(l)On£l6c&..u8 n(j)m>lOJ s!COlID©Cn.J~olm8 «»6>m> 

~6TEO<D>1©1d36)6ffio. 

• O.!l..lOBJ6lmu3 12le.l(D)O~COlID1eJJo mm8ce,1w13Jri. 

• ~Ol<I0_,\12lJ~ O'UOeJ«ITID (J'\)12l(lJ0c&.._,\6lmW 

6)dh05Jd36)6TT)o, 

• e&LoJOL(l)012lJc&<J8 6).!l..l~OffiOdhO©TID c&..Om8d36)JCeJ 

goice,w 63!916)c&(D)J~ 63©J ~eJcfbCLS06mlcfb s!nl 

cB,(06TT)OJJo n.J(O,c&a:j0nf>0~1Cll8 ~nJO(D)O(l)ld36)60JO® 

n.JOSliJ, 

cruo1~om.omu3 

.!l..lo<BsilG>OR cmslcru.oom Wl6TT)lg = 1.6 x 10-19c 
ln.0, CTUOn.J<ru16>CJR 6)n.Jffll2l1g1rulg1 Eo = 8.85 X 10-12 c2N-1m-2 

Ln.Oi cruon..1<ru16>CJR 6>n..lffll2l1cr»6l1J1~g1 µ
0 
= 41t x 10-7 Hm-1 

OLoJ00306TT)16)(1R 12lO<TU mp= 1.67 x 10-27 kg 
!!l2e.lOL~06TT)l6>1 12lO<TU me= 9.1 X 10-31 kg 
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Answer any 6 questions from 1 to 7. Each carry 
1 score. 

l. Moving electron produces .................. field. 

(i) Electric (ii) magnetic (iii) Both electric and 
magnetic field (iv) None of these. 

2. Write down the SJ unit of electric flux. 

3. Gauss's theorem in magnetism is the proof for the 
existence of ................ .. 

4. Write down the colour code of the carbon resistor 
23MQ± 5% 

5. The potential energy of a capacitor is stored in 

6. A wire of length L and resistance R is cut into two 
equal halves of same length. The resistance of each 
half will be 

(i) R (ii) R/2 (iii) 2R (iv) R.i-l 

7. When a magnetic needle is placed in a non-uniform 
magnetic field it experiences 

(i) a force but no torque (ii) a torque but no force 
(iii) Force and torque (iv) neither a force nor a 
torque. 

Answer any 7 questions from 8 to 15. Each carry 
2 score. 

8. (a) State Gauss's theorem in electrostatics. 

(b) The figure shows four charged shperes and the 
Gaussian surface S. Find the net electric flux through 
the surface. Given 

q,=q4 =+5nC q
2

=q
3

=-3nC 

(Score: 1 + 1) 

© 
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1 IIl6COlarn 7 ru6>(l)<DJ6~ G.2.1:><3~1im~larn m1ITTJ6o rig)6lml 

e.1~6o 6 n©&]J<mmlm @<ID'Ol(l)6>1lll96COl6.a,. 63:>G(l):> 
ITTJ1m6o 1 <ruc.a,:>cS ru1COlo, 
1. .!2..l e.nd36) fffi [Q eJdb C:LS o6Tl5 .......... " .. .. .. .. .. . 12) 6TTU) eio 

(T\)~ ~1d36)J CTnJ. 

(i) 6)6)(1]8.,\J® 12l6TTU)eJo (ii) ce,::icrnla, ~6TT\..Delo (iii) 
6)6)(lJ8_,liJ® 12l6TTWeJru6o ce,::JITT)lo➔., Ql6Tn.LleJOJJo 

(iv) @@cmocm612l~. 

2. @@OJ/3.,\J® n.O~c&crul@CTR SI CQJJ6mlq n4)'96cm6ce,, 

3. ce,omn1ce,cmCQJ1@ei C:(f)O<ru m1CQJl2lo ....................... @CTR 
m1eim1ro3n.J1@m CTUowice,a>7d36>6cm6. 

4, 23MO. ± 5% n4)CTn ce,oc56Yll6Tl5 Ln.Jtm1a:(l)owce,<lml)76>0R 
ce,~m<M,O(U) n4)!9J®Jc6,. 

5, c6,~0<ru)?016>1 cru..o1@7a:ce,oc8vee;io (T\)Qf!l(1)1~1m1 
d36)J (Tl)(m ....................... ro3 ~6m. 

6. L m1§0J6o R Ln.Jtm1a:(l)OWQJJl2lJ~ 63(l)J ce,(llll@<D> 
tm6ei~m,§12lJ~ ©GTE c6,<ftj6l1)6?JB§O<D>1 12lJ01d36l6cm6. 
6300(1)0 n.1ce,6cml(D)J6>S<D>60 ln.J<IDla:mowo na)L<ID? 

7. am cru l2l dhoomldh 12l6TTW ei cmm1ro8 cru..ol cm16> .!l.J cgi 6 cm 
63(1)J c6,0(llf)(T\)lJi.J'i<D>1co8 tm06)!9 n.JO<D>JCTnOJ(D)1ro3 rig)CID 
aJ1affiJl!lOJ6><,½:jSJo. 

(i) 6l'lleJoQlOLtmo, a:s:>©.00 m~ (ii) a:so<3.00 QlOl(l»o 

6l'lleJo m~ (iii) 6l'll~QJJo c::so<3t86>Jo (iv) 61lleJ 
a:1210 c::sodla:t86>o <9lllm6@ru6><,½:JSJ(Tl)1~. 

a 1Il6@aJ3 ,s ruQm<DJl~ c.2.10<3llillll~lam oli)Q@llhle.110 

1 n©&]J«RlDlm l}<mmm6>1Il'9l@l.e.. 0ocmocmlmlo 2 

<ruc.e.om ru1@o. 

8. (a) {!!2eJa:l~Ocrugog1.&<ru16>~ a:(J)O<ru ml(ll)Qlo 
LnJ<rucmoru1t86>6 db. 

(b) S a(j)m> a:(J)O<ru1wo3 LnJ®eJa:«Jtn><D>Jo .!l.JO©~ 

run0lt86>Jm> mOeJJ 0(J)0§6?JBC::~(D)Jo .!l.J1l<IDCIDID1co8 
dh06TD1~1©1t86>J(Tl)J, 

q
1 

= q
4 

= +5nC q
2 

= q
3 

= -3nC a(l)m>J @(Tl)lml 

t86>J(Tl)J, 

Ln.J®eimrm1eil6>S(D)J~ ~6)dh 6)6)Ql(3.\Jcm· on~c&cru 
db6TT)t86>0t86>J ce,, 

s 
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9 Match the following : 

A B 

Nichrome Germanium 

Current density nm 

Semiconductor Vector quantity 

Resistivity Standard resistance coil 

10. Ampere's theorem helps to find the magnetic field in 
a region around a current carrying conductor. 

a) Write the expression for Ampere's theorem. 

b) A conductor carrying a current 'I' is bent as shO\\ n 
in the figure. Apply Ampere's theorem at the part 
A sho\vn in the figure. 

(Score: 1 + 1) 

11. a) Name any two factors affecting the internal re­
sistance of a cell. 

b) The maximum current that can be drawn from a 
cell is ...................... . 

(i) I= R:r (ii) I=; (iii) I= f (iv) None of these 

Cr-internal resistance, R-extemal resistance, 
E-emf) 

12. a) The behaviour of magnetic field lines near a 
material is given in the figure. 

The material is . . . . . . . . . . . . . . . . . . . . (paramagnetic, 
diamagnetic) 

b) Write any two magnetic properties of the 
above material. 

(Score: 1 + 1) 

HSE - Part III Physics 

A B 

m1C:LdbOo ~mc:t2lmlwo 

dbOi (T\)0l<B® nm 

(lffi)©fill !LIOe.Jdbo (T\)Bl(R) (lffi)~OJ 

O(T\)lcrugl<lflgl LnJOQlOGmldb Ln.J®l 

C:©OU> C:dbOCDfl<W 

10. ,a,oogi OJnDl.OOJOT) 63©J .!l.109.ldb<OTIDlmJ .!l.1JgJl2lJ~ 

lnJC:B(R)6)<0TID dbOrn»ldh 12l61T\De.Jo dbGTTI.000.000cm 

~on..llwm (O)<OTO)Jo (T\)n!)0(D)1.00JOT)J. 

(a) ~onJlwro (O)(l)1U)J<OTID16)og (T\)ll<IDOJOdb_,\O o(j)!PJ 

®Jdb. 

(b) 'I' ,a,oog6 run0l«0060T) .!l.10e.Jdb61©TID .!l.11L®<OTID1ro8 

db06TTI1~m1.oo60T)®JGlnJ0619.I ru~~ ru~lml.006 
m>J. 'A' o(i)@ (lffi)5W0~61~SJ<OTID1wlmlc006cm 
~O(f)<IDID ~on..llwro <ID<IDJo LnJC:(D)0(1)1.006db. 

11. (a) 63©6 6)(T\)~161og ~rn»©ldb LnJ<ID1C:©OU>6l<OTID (T\)JO 

wimlc0060T) n(B61®1B>le.i60 mri Clf!.1Sdb6lmu8 o(i) 

\PJ<ID&cS,· 

b) 63©J 6)(T\)~1ro8 m1cmio e.J@lc00oruicm nJ©QlOaJWl 

cS,0(1R ···········"·" ~6111. 
(r - ~rn»mlce, LnJ®lC:©OU>o, R - 6ll.JOnD.,\ LnJ<IDl 

CB©OWo, E - emf) 

(i) I= R!r (ii) I=~ (iii) I= i (iv) 8)26><IDOITT>JQl~. 

12. (a) 63©J nJBoc8anocmmlm6 (T\)Qlin.Jo ce,oC1IDlce,Ql6TTU)eJ 

C8©6lJcS,~J615 (T\)J@OO.lo .!1.1ll(ID<OTID1<W cS,06TT>1~©1 

.OOJOT)J. @2'!> nJBO©ClMo ....•.•••••••••••...•. ~611). 

( n1omol2locmg1c&, (U)(D)Ot2locmg1c&) 

(b) @2'!> nJBO©ClMC01ID161og ng36><IDIB>le.J6o ©Eira 

ce,omnl ca, cruJ@O ru crurul CB(R) cil::HID ,a,c,8 oa)!PJ <ID J ca,, 
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13. When a charge q is moving through a uniform mag­
netic field B with velocity v experiences a force. 

a) Write down the expression for force on the charge 
in vector fonn. 

b) Say whether the following statement is true or 
false. 

"When the charged particle is moving with velocity 
in a direction perpendicular to the uniform mag­
netic field, then there is no change in its kinetic 
energy even if its momentum changes." 

(Score: 1 + 1) 

14. (a)What do you mean by the power dissipated in 
a conductor when an electric current is flowing 
through it? 

(b) Explain the reason for the production of heat en­
ergy in the conductor. 

(Score: 1+ 1) 

15. A straight horizontal conducting rod of length 
0.45m and mass 60g is suspended by two vertical 
wires at its ends. A current of 5.0A is sei up in the 
rod through the ,;1,·ires. What magnetic field should 
be set up nonnal to the conductor in order that the 
tension in the wires is zero: 

Answer any 6 questions from 16 to 22. Each carry 3 
score. 

16. (a) Draw the equipotential surfaces around the given 
charge distribution. 

0 

(b) A point charge +q is moved inside a spherical shell 
of radius R and carrying a charge Q from a point 
A to another point B which is diametrically op­
posite. Find the work done in moving the charge 
from A to B. Give reason. 

(Score: 2+ 1) 

17. (a)A magnetic needle is placed in a uniform mag­
netic field as in the figure. Find the magnetic 
potential energy of the needle. 

HSE - Part Ill Physics 

13. I BI (fl) ce®1 cw; g!§ 6) (1) 6 ('f\) 12lc6:,0mrilc0:, ,2)6ffi.l) eJ am)) 7 81i 

@5 'q' rig)CTT) !!...l:X8~ 'V' (oJ(]nJ(J)cmm1ro8 <TU6lID..1©1c86>J 

CTT)J. 

(a) !LIO c8 Sill r.l3 am, (Tl )(s ')J 6) '.'l::J 5 6 CTT) 6TlJ 81 cmml@a;q (T\) B1 (fl) 

(T\)QlOJOcB:,~o n4)lf;1l'l2a3:>, 

(b )cmo6w wlCTnl0lc:%l;crn ~nJcrucmorum CRl@1(]CQJO 

6)(J)(]RO c,,q)6l(TT)lfJ 81Jc:9,. 

\ n..J a /"}J J; mJ) 7 sn~ :'3 7 Uc1 rri..: 2l ca, o om 1 c0:, i2l 6'iTW ~ <lllm 1 
@18lJZi•'.!lld:il 12 .. i'.)611.JQ',JDl l'l.l06crn 0'lrn1CQJ1ro8 63©J 

!!...l00~ <TVil~©1cB6l;aCTlJOu8 !!...l0©~1@a;q ~c86) 

<mm 7 ffi '1..1~ 8) ~ Om>ZI~ 6T'lsOW081J o (.1)@1(]cS,Q(8~ 

<mmlm 1lJJ@,:mo06 0ogru60 ('f\)o@rulc86>Jcm1~.' 

14. (a) @6Vl.J,1~_J0l Ln.JOJOni>l2l6~ 63©6 .!l..l081c6:,arn»1ro8 

mlcrn~o m~6>~5JCTT) oJruc8 n(j)OID06)6ID@ m1c8 

ru.1..Jl a-5); a, . 

(b) 6l6):1.J,,~.;@l @':l'6<fu6cm am6 .!l..l081cfuanm1ro8 <IDO(]oJO 

©~o m:•l·,9glc%)6>~S6<m<mlm6~ c&..006ffio n(j)g,6 
®Jc:3,. 

15. 0.45m m'l~y1..1.i:) 60g QlO<TUJl2lJ~ ®l©U!!l.J°lm00CQJ 

630;! !l...]:)G.Jd, 86TTU.)16)(T) cfuJam))6)ffiCQJJ~ (l)6TTsJ 

c9, ffi.l lee,§; ciJ 0 (W·J (/) 1 ~ @lc86>1CQJ13111> 1c86) J CTT) J. c0:, CTlJl 

c0:,u8 t3ITTLll6l~ CTioL(J)61ffi~1eJ06111 ne.JS1~1aj1©7c86>6 
CTT) ®. a, :n..17 a, gJ 1 ro8c9, l 51 B611U)1 o e.i.oo 5 A 6)6)(1.J 

Bj6cm1 ._ciJQJru>lc86>6cm6. c0:,m.ilc9,~16)eJ ru811ru 

n.Jl ~ .:\ ~J (!1' lo 7 c96) 6TT)@l2l ll'hl«m .!l..10 8lc6:,aml)1 m 81o6TlJ 

0ow1 m.:,}~lc86)6>~(]56T'ls cS,OOID7c0:, 12l6ffil)81o n(i)l<ID 

6)CQJ(ll) c:3, 61T) c86)0c86) J cfu. 

16 .n6<m~ 22 ClJ6l(l)CD.>,lfill C-'l..!OB~5"mg!l~ m1cm6o 

nfil 6)(1J) tB> 1 eJ j ,:) 6 aj)611Jam»l ITT ~(Oll))(l) 6) ID'l',l (l)) 6 clh. 63 3 C (l) 3 

<mlmlo 3 (ll)Cclhoc8 ofl<mo. 
16. (a) !!...l1umcurm1ro8 <IDCTT)1©1c86>JCTT) .!l..loc8~ rulm~o<ru 

<lllm l m 6 .!l..lm J m6~ C'fl)Ql@n.JO§cl3<il1j ro8 loJ<ID 81 

61ffi u8 .!l..11 l<ID 1.e,©1.oo 6 c0:,, 

0 

(b )Q .!l..lO©Sil6o R ~mru6m6~ 63©6 (](J)0~1<D> 6><il1~1 

6>0R §2~1811<ll1c86>6cm +q n(j)CTT) .!l..lOc8E9m16>m A 
og)CTT) 6TlJ1m6cJlro8 m1CTT)6o (]ffi(](l) n(j)<m16>©CQJJ~ 

B n(j)CTT) 6llflm6ru1cg81.oo 6><il1~16>0R ~~181i@s 

m1c86>6CTT)6. (A w 6o B <n>6o ru~o<rucmm1@1 (lffi)l(I) 
6Tl.J1C13Jc00~06111). mcJl6>S @.!l..l(]~Gm Ln.Jru~arn:»1 

n(i)l <ID? c0:,0©6ID0 m«mcfu 6 cfu. 

11. (a)<ru0c0:,ornnlcfu Ql6TTU.)81arn»1ro8 cruo1<m1@.!lJ~6cm 

63© 6 c0:,o OID <TUl .!l..ll@w .!lJ1 L@arn»1ro8 .e,o6ID1aj1 m1 

.oo 6 CTT) 6. cfuornn <ru l .!1..11CQJ66> s cfuornn1 c0:, cruo1 <m1 

oc0:,oc8~0 cfu6IDc86>0c86>6c&. 
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--------- ·--------------------► N 

(b) When will the needle be in the most stable posi­
tion. 

(Score: 1 + 2) 

I~ ta) Which among the following represents Ohm's 
law. 

-d V 
(i)E=dr .... · E ·· · dq c· •1 • A fll)j=u (Ill/I=- lV;z=j qt . 

(b)Calculate the resistance of the material by draw­
ing the V-1 graph from the given values. 

Current (A) Potential (V) 

0.1 0.2 
0,2 0.4 

0.3 0.6 

0.4 0.8 
0.5 1.0 

(Score: l +2) 

11 You are supplied with a galvanometer, a low 
resistance and some connecting wires. Using a 
circuit diagram, show how will you convert the 
given galvanometer into an ammeter. Also find 
the resistance of the converted ammeter. 

21 (a) Write Coulomb's law in electros~tics in vector 
form. 

(b)Two charge +8nC and +2nC are placed 40cm 
apart in vacuum. Where should a third point 
charge be placed for it to be in equilibrium? 

(Score: 1+2) 

2 . ( a) Derive the expression for finding the capacitance 
of a parallel plate capacitor. 

(b) When a dielectric is introduced between the 
plates of a parallel capacitor what happens to 
the intensity of electric field between the plates. 
Why? 

(Score: 1+2) 

2 . (a) What are the elements of Earth's magnetic field 

(b)At a place the ratio of the vertical to the horizon­
tal component of earth's magnetic field is found 
to be 1. Find the angle of dip at the place. 

(Score: 1+2) 

1- :E - Part III Physics 

-------------• 
B 

► 

.. 
(b) ce,ocrni:n:,2117 nfil\?ru6o cru..o1mcmw6~ auoom 

6l ~ '.J1m; 11) d5° ~ aajO \PO 6m? 
18. (a) m:iow (ul@7m1.oo6anruw1ro3 630o mlw0@cmm 

l n.Je.m lmlw1.e,m 1dl6>ion«» 11{8«»? 
-dV dq 

(i! E = -d (ii) j = aE (iii);= - (iv1 i = ,·.A r qt I . 

( b) cmrrnlmlca,,')6(111 ruleJ<:fh~iruClClllOU)laj V-1 L(J)O...n . 
:'1.]0 ~ <"l..JBO<aaooamn1@1 lru®1Cl©OWo c.fu6TT)t66)0 
d:,'l J c:3,. 

d,'.')(Q (A) 6)n.J0 ~®ril:1.,\ COO (V) 
I 0.1 0.2 

! 0.2 0.4 

[ 0.3 0.6 

!o.4 0,8 

I o.s 1.0 

19. 63©6 oooro8ruomom1gm, dbJ0611JTID lnJ@1<Broom 
mi~ 6306 o<TU7m5g<&. ne.is1fil1cB6>!cm®1mi~ 
nJCD>oi.a,u3 mru mro8c0>1CD>101dl6>JITT>J. @«>! .a.i1Ltm 
amn16>1 m.)n.()oWarom>oG>s @'D oooro8ruamo 1Zl11? 
o16>m 6lm6 mnu2i1gooCOJ1 0ogJonG><m61Jl36Jm6>COl@ 
rn1(R)B°ldbro1dl6>i.&. am1111gn16lnfl Lru@lomowo .e, 
61l)dl6)0dl6) 6 <&>. 

20 (a) meioL~om5oooglc&cru16)eJ .a,20~00 m1<n>f2lo 
<ruB1(11) ©ln..lrotmlcoB ng)!P;!<t»Jdb. 

(b) 8nC, +2nC nu)CTl11 <1l6l'BJ.a.JO<Bsa6c.fu@~ 40cm mll)c.fu 
eiarn»l©S (11),m.\cruoei©TID ru~©1.a6)6rrn6. 1212ano 
mcmo<n>l 63<1l6 .a.1oc8sa16>m ~ru16>s OJ-?..10ro8 1212@ 
.a.1oc6~6.e,~60 cruocm6eimorucruowlcoB cm6sm6o 
nu)<TT> <6>6l6l'Barn» ! db. 

21. (a) 63a>6 crumorn»co CBi;idg dbajO<ru1go16>CTR .e,~om.)1 
g<mcru c&.,61l).a6)0dl6>JITT>a»1m6~ CTUf2lOJOdb.\O 
m, ru1db m1 t06) 6 <&>. 

(b) 6301 CTUQlOOID(!) 0'ld8 <6>'l:ICHTu1go16>oA <ll~i;?Jcfb<m 
d36>1sw7e.i6~ m.l.Df!.t<mi)) r»m6 6>6><U.l~eJL~1,e;' 
n.JB0<8©"l0o m1o-?..!Oro8 6>6>rul3~l® lll61TUlQJ <t»1lru 
® crlS .oo rlQ)<lID 6 m.)o@ nfl<66l 6 o l' 11©rnn6 6),:e, ori? 

22. (a) 8,ml<n>J 6)5 dbOOID1db Ql61TUle.Jarn»16)1 neJSdb61Jl3UO 
11{8QJ? 

(b) 630J <TUOeJ©TID al'2l1<DlJ6>S .e.omnlc& lll6Tn.Oe.Jarn»l 
G><fR eJo6TlJf2lOW ne.isc&OJJo cmlmumi1m1Z1ow riQJS 
dbOJJo a»am1ei6~ (®ffiJnJO<t»o 1 ~liTTS. l!'D 
mm eiG>cmm 'Ml cJ' .e,61l)cS6)0 c06)6 .e,, 
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Answer any 3 questions from 23 to 26. Each carry 4 
score. 

23. (a) Using Gauss's theorem in electrostatics arrive at 

the expression for the intensity of electric field 

due tc '.i unifonnly charged infinite plane sheet 

having surface charge density cr cm-2• 

(b) Two large. thin metal plates are placed as in the 

figure. On their inner faces, the plates have sur­

face charge densities(cr) of opposite signs and of 

magnitude 17.0 x 10-22 C/m2• Find the intensity 

0f electric field at points A and B. 

(Score: 2+2) 

A 

23 rn6an~ 26 rulilm<n>6~ C.!l..l::m1oim~1~ "9)6'1® 

8bl0Jo IDl6lcm5m<mmlm ~<mID©lillD~Jm->lclb, 6locmocm1 
m6o 4 mfo.e.o~ ru1(l))o, 

23. (al @eJaL~ocruqoq1c&cru1@eJ a(f)OCTU m1@12lo ~n.J 
C8<DJO(f)1~ cr Cm-2 Ln.J@eJ.c,JO@~ m:>OLCB@<DJ6~ 
cru000@1 .!l..10@~6 @.!l..1<RJ6>~§ cmmom0o<DJ 
n.JCDCTT) ~1QJl2l)eJl2lJ~ 6)6)0.JB~JtID 12l6TTU)eJ(1m)')1 
6) ~ 0) \ OJ ro) c9:, 6) 6TTs (1m)') 6 c6:,. 

! b l di m :i ca, 6 0 6T1ID) 0 6m cg~ o n.0 ~, q 6 ca:, 6) ~ .Q_fl um 
:mm b3 ce, o 6TTl 1.~ 1 m 1 c96'l 6 rm CITl 6 (] nJ o 6> eJ Lea:, 12l 1 ca:, 
,'c)l~lr.i lc96'l6 rm 6. cg~mce:,~66>s g2CJ80.J(R)6)(1m)') 
rn; 8~ ru6o nfln.Jm7rmru612lo<DJ Ln.J(())eJ !2.loc8~ cruo 
_13cn(cr) 17.0 X 10-2cIm-2 ~6TT). A, B o.(j)CTD1 
ffi.1713lc96'l~16)eJ 6)6)QJB_,\l(()) 12l6TTU)eJ cm1Lrucm 
di om c96'l o c96'l J ce:,. 

< 3 +a 
1 ++++++++++++++++ 

.B 
---------------- -a 

2 c---

24. The figure shO\\ s an electric network of resis­

tors. 

(Score: 2+2) 

B 

R2 R4 E 
(a) Prove that Ri = R

3 
when no current 1s tlowmg 

through the galvanometer. 

(b) If R
1 

=30, ~ = 2Q, R4 = 60 and E = 12V and 

the galvanometer shows no deflection, find the 

current through R
3

• (Score: 2+2) 

HSE --- Part III Physics 

24, Ln.Jcm1cgmowtth6ID3~J@s 63©J @mg ruc8.oo1@m 
.~...n L cm (1m)')1ro8 ca:,o6Tl)1 ~1 m1 ce6> 6 cm 6. 

C 

/ 

(a) U)Oro8ruamor2ligo1e.iJ6>S<DJ6~ .a,o(JR n.JJ~~l2lo 
R2 R4 , v 

6)6Tl)IB>1©8 - = - ~<Dll«>1t86>66)Cl)(m 6)(l))~1<Dll 
R1 R3 

ce6>JcB,. 

(b) R
1 

=30, ~ = 2n, R4 = 60, E = 12v 
na> cm1 6ID3 @ m <DJ o @o ro8 U) o ro8 ru <limo 12l 1 g o1 ro8 

o.il(..lilo(R)l2l1~ocm1C1>1.oo6a:cruou8 R, cai1e.iJ@S<DJ6~ 
cfb00R o.Q)L (lJ)@<DJcm .a,6Tl).OOOt86> 6 cfb. 
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25. When a current carrying rectangular coil is placed 

1 a uniform magnetic field, it starts to rotate. 

1 ,1) Arrive at the expression for the torque experi­

enced by the coil. 

b) What is the total force on the coil. 

c) The torque will be maximum when the coil is 

..................... to the magnetic field. (parallel / 

perpendicular). 

(Score: 2+1 +l) 

26. :lectrostatic potential is the work done in bringing 

: unit positive charge from infinity to a point in an 

:lectric field. 

a) Arrive at an expression for potential due to a 

point charge q. 

b)The potential in a region of space near the point 

(-lm, 3m, Sm) is \'==150x: + 36y2)V. Find the 

three components of electric field at that point. 

(Score: 2+ 2) 

An: wer any 2 questions from 27 to 29. Each carry 

5 SC llre. 

27. '.a) The figure shows a potentiometer circuit. Draw­

ing suitable rearrangements in the circuit and 

explain how will you compare the emfs of two 

cells. 

;\ 

25. c£b0<1RJ runnld36>JITT> 63©;! .!UCIDJ© Oc£bO(D)1e.J16)ITT 
63 ai 6 cru l2l cfuOCTm 7 cfu 12l 611Ul e.iamn 7ro8 ru crii d36> 6 amJ ou3 
C1ml m c£h o 613T3 c:, rm rm 6s613T31,crn 6. 

(a) acfbowleflro8 8'f:)m;1sru6l<;l:JSJITT> aso<8,oo cfb6Tn 
d36>0t66)Jcm<mlmJ~ <rul2lruOcfb_,\o min.11cfuml 
cOOJcfb. 

(b) ac£bow1 ell <13 0m m ~ rs ru 6) <;l:JS 6 cm ~6)c£b 6lll e.io 
n{i)L<ID? 

( c) OcfbOCQJ1~ cB,J,TI) la, 12l6ffi.l)e.J(mtl)l<n ..................... .. 
~wlmla,,,; G•'.1lJJu8 n.J©l2l0(')JW1 OSO©c86) <lmITTJ@ 
OJ6><;l:jS;<mJ. (CTu•2lOCTm©o / e.Jo6lllo) 

26. 63©6 ~;smlq Gn.JCJrn.l1Q10J -'l..!Cl©~l@m am,mCTID 
<m -:n!l (,Ji) m 7-m; :i 6)6)QJB ,'>J <m 12l 6TTU) e.i amnl@e.i 63 m 6 
6llllm; '1.llGt'Jc:n') 6)d➔.,Q6TlsJ<1J©OITTOW1 6>.!U'9.1Jcm 
'-nJ ru }, 01'.J) 7 (QyJ 6m g;Q e.i l~ 1 c£h @ n.106> 3® n'l:1.,\ ro8 

(a) 63'.7l/ G,i.JJ.:rnl~ -'l..!Cl©rQ 'q' 12lle.Jl2l6~ g;Qe.JL~lcfh 
@"Ll)@ ;® eiliJ <v3 c£h6Tnd36>0t66)J ITT)CID1m6~ <rul2l 
'1l)do~-:i 0;,,Jlcfb©lca6)Jc£b. 

i b 1 63 iZI i :ru.c e.i 6) cmm mJl m 6 rul B.JJ~ 6> n.1ci 6) 3 cm 

-u:i2.:~ V==(5Ox2 + 36y2)V ~6n'5. mflm6ru16lo'A 

·:n.1.wmo (-1 m, 3m, 5m)n{j)ITT)16l3136>ITTW0@61l) 
8, 1-'.D<S r:mnfl@SW6~ 6)6)(').JB,'>J <ID 12l6TTUJe.J«ml)16)1 
(L)j m'i ~ s cfh 6lffi§J O c:£h6)6Tls@ID 6 cfh. 

2 7 llrcrvrl 2 9 (lj6) ©Wl fil! C.!1.1:J (3 ! fim~l©3 "'3) 6)(ID&b l 
B.J;) 2 "--:!lo1J;l'.Jm>lm g!mtm<Z16ll2\\F6@ 6.a,,. lil:J<::©::icm1m6o 

5 TuGca,J') .,J'lcmo. 

27 I a I 630; @nJ06>3cmaciU,'>Ol2l1Q<8 <ru<8d36>"1§ .!UlLCID<mm1ro3 
diJ61nl~lcolc006cm6. -'l..!1L<m<mmlro3 ~ru(R),'>12lOW 
nJ J mg Lem l2l ice, m 61n 6lffi u3 ru co 6 cmm 1 m 6Tls 6 @ cru 1~:!6 
c£h § ~ 6> s emf o{i)6lffi6> m cmo <ID <ID 12l ,'> o @ .!U'9.J 6 6>12l (Tl) 

.2.11c<mcmm1@1 crun0ciwaamnci6ls nfl(R)B1cfbm7 
cfl6'l6cfu. 

B~---------' 

(b) In the circuit shown the length of AB=5m, E=6V 

and the resistance of the wire AB is 1 on. If a cell 

of emf 1 V is balanced at 250cm from the end A 

find the value of the resistance R. 

(Score: 3+2) 

H~1 f - Part Ill Physics 

(b) ru1LCIDcmID16>e.J <ruc8ca6)137ro3 AB WJ6>S m"l§o 

Sm ~o emf == 6V ~o AB WJ6>S LnJ®lacoowo 

100 ~o ~6n'5. IV~~ 63©6 6><TU~6>0R emf A 
cnflro3 m1ITT)6o 250cm m1§cmmlro3 6Tlloe.icmcru 6>.!U 

(9.l6on66>rut& 1ro3 'R' n{j)on LruCIDla©QWdhcmID1G><lR 
rulei c£b61l)<06>:>d36>6c£b. 
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28. You are giwn Three capacitors cl, c2, CJ (Cl> C2> 

C3). 

(a) Using a diagram show how will you arrange 

them so that the effective capacitance will be less 

than C,. 

(b) Find the effective capacitance of the combina­

tion. 

(c) A parallel plate capacitor with air between the 

plates has a capacitance of 8pF (lpF = 10-12 F). 

\Vhat "·ill be the capacitance if the distance be­

tween the plates is reduced by half, and the space 

bet\\·een them is completely filled with a sub­

stance of dielectric constant 6? 

(Score: 1+2+2) 

29. The figure shows two equal and opposite charges 

separated by a small distance. 

28. 

29. 

p 

+Q 
----20 

(a) Redraw the figure showing the direction of elec­

tric field at point P. 

(b) Arrive at the expression for electric field inten­

sity at point P. 

( c) What is the angle between the resultant electric 

field at P and dipole moment? 

(Score: 1 + 3+ 1) 

HSE - Part III Physics 

C" C ,, C,n4)m>1 (l)lITT>J cfb<J:JO<Tl)1go6cfbu3 <mon1a,1 

c:36>;m>6. (C? C2> C). 

(a I <Tl)nfle.J cfb<J:JO<Tl)1go8ou C3 6><D>cOOOu3 cfb6oruom>1 

ru©6m> m1<m1m>1<08 ~ru@m> n4)6ffl3@m lcfb(1)1ce,a,1 

c06>06>(1)® ru1l(m1ce,a,1c006cfb. 

I b) @2':J Lcfb(1)1cfb©6ID<Ul0)1@og <Tl)nfl e.lcfb\½::JO<Tl)1go8ou 

c:3:, 6l1) c06)0c06) 6 cfb. 

(c) a~q6ca,u3c001sm>1<08 ruow6 m1o~1m1.oo6m> 63©6 
<T\)Q})(TO)(l) CE~CJ c£b~O<Tl)1go16>og cfbCJ::)O<Tl)1g<m<TU 

8pF ~6m ( I pf = I 0-12 F). o~g6cfbu3c001sm>1<08 

6)6)(\..1.) ~e.JL~1<& <Tl)__(l1©0IB>o 6 ~~ 63©6 n.JBO© 

.'.1)(;:, mloCDJc006ca,w60 O~gJce,u3 <mam1e.i6~ 
:ma,eJo rucfb6@1m>o.oo6ce,w6o 6>.!l.J<D>@Oro8 c£b<;l:j0 

rn.:~•;:?"15 OU n©L<ID<D>Om>1©1.oo 60? 

oi o l @ .1.m 1m> «mlcfb e.J<Ul'O) 1 e.i1 C1> 1 c06> 6 cm <m 6 e.11 
•'.1..IJo (lflnJm1<mru6(1)om> ©6ra6 .!l.loc8gi6ca,6>g} .!l.11L<m 

'vl'J>lm:8 c£b06ID1~©1.oo6cm6. 

-q 

(a) P na)CTT> 6Tlflm6 ru1@e.i 6>6>QJ'3 .,\l <ID (1)6TT\D e.J<Ul0)1@(JR 

'31CR> <Tl)l~~.oo6cm mi<m1m>1<08 .!l.11L<mo n.Jc&<8 

cmm1 rum <D>cOO 6 cfb. 

(b) P <D>l@e.J 6>6>QJB.\l <ID (1)6TTU)9.J @1Lru<m db6ID.OOO 

.ooidb. 

(c) P CDJ1@ei <Tl)nLleJ @@ruB.,\J<ID (1)6TT\DeJ <m1Lru<m 

m>6@s '31CR>(l))6o @@(U)On.JOu3 6>12l06>(1)(JR6o <mam1 

e.16~ Odb06Tm n(j)l<ID? 
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