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HIGTIER SECONDARY

FIRST TERMINAL SECOND YEAR EXAMINATION 2018.19

PART III

PHYSICS

Code No. SY-16

Maximum: 60 Scores

Time:2 hrs

Cool offtime : 15 Minutes

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 uith
questions and to plan your answers,

. Read the instructions carefully

. Read questions carefully before answering

. Caiculations. figures and graphs should be

shou,n in the anss'er sheet itself.

. Malayalam rersron of the questions is also

provided.

. Give equations wherever necessary.

. Electronic devices except non-programmable

calculators are not allowed in the exarnination

hall.
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Physical Constants

Basic unit of charge : 1.6 x 10-1eC

Permittivity of free space t0:8.85 x
Permeability of free space po :4nx
Mass of proto, ffir: 1.67 x 10-27 kg

Mass of electron m.:9.1 x 10-31 kg

mm'locsasnua

"-rc<6dloop 
rsndlmrnccn colJdrrnd : 1.6 x 10-1eC

i"o1 nricumfoop ou0algAd$ to = 8.85 x 10-12CN-'m'

g"nl cnlcn-rmfo( or'ldolorrnnig1 Vo=hx l0-7Hm-l

c1olcc5cerriloofl ocd mr:1.67 x 10-27 kg

peretqcerriloofl ocml m.:9.1 x l0-3r kg

l0-12c2N-rm-2

10 7 Hm-t
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Answer any 6 questions from I to 7. Each carry
I score.

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

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

2. Write dou.n the SI unit of electric flux.

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

1. Write down the colour code of the carbou resistor
nMa+ 5%

5. The potential energy of a capacitor is stored in

6. Awire of length L and resistance R is cut into tuo
equal halves of same length. The resistance of each
half will be

(i)R (ii)R/2 (iii)2R (ir')R1

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

(i) a force but no torque (ii) a torque but no force
(iii) Force and torque (ir ) nerther a tbrce nor a
torque.

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

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

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

4t: Qt: +5nC Q::4:: -3nC

(Score: 1+1)

t o;<inoE 7 oroo(o)Jpp c"jco5ongloE crilcm;o 
"CIo(oo,ler;o o "6eporc'floi gotooooelolla,. eiCGCoc

cnilm3o r mice,cd or"lolo.
t. reflaogcm perdclscen0 o6rru)elo

cruSos4€olcml.

2.

3.

(i) ooora5;ror a5nu)elo (ii) aco:n.la zarmeto (iii)
ooorBJJo) 06rTDelolJo accnrla 25rn!elolJo
(iv) ooerolccmropr.otu

ooorBJ]o "dgdcruloo3 SI coJerrng o0)elo.):6.

a,coof a ol o.fl ei s c cnc mj rn'l co oo ....................... ocr!
rn1 ercn'l oE.jlo cn m)c cDJe o1eo3cm3.

23Mf) + 5% ogcm a,cdoron8 g"lo'rlcocctla<oronoofl
agdca,cnj5 ooelo)J6).

s. a,gcm:1go1oorfl mrn'l<o'lca,cdeeo auoreol2flo1
doJcmd on <oOerd.

6. L cnlgogo R gol<or'lcocoo)oJgg 6J@] o,milo<>
o'r;er5cn1go;gg o6rd aoeccrD6cBgcco;1 o;ciloo;cm;.
5]c c oc 

"ra,] 
oilcor;osao)Jo toJ (o'l cOCrDo og(D ?

7. GEm)O 6rCOd)'16 O6ml)ej(oo)'l(oE mm1O1O"_rg]cm
5'J @J a,cmDm); jlooid olcoe olo@lcmo oofl o8 o6 rd
GDrDlcoJoglsJo.

(i) orerocgoro, cscdaci pH (ii) GSc66d octolo
6yuelo pH (iii) eueto]o csc66o]o (iv) eruet
cac Gscde€oc tln?<n;eoodslcriig.

8 olo)oa 15 cuoocD]BB c"-rco5e6Bg[oa 
"6o<om'ler;oz "6q<oolrd gornooosl(ole. accocnnl<n;o z

mica,c6 oflroo.

s. (a) perclqcar5gcgildmrloer ecocmi crilcoloo
g"-rmiorcoileo;a,.

(b) S ogcm ccncmt'lqooa Lol(Delc(otd)()3o o_rc<ded

oooldoJ(m ocelJ e(,)cg6BBcg()lo 
"-illoronil<oE

a, c erril 4il o1 oer; cm;.

Qt : Qa: +5nC Qz: Q:: -3nC "Ocm) 
alcrrjlol

6oJ(mJ.

l"roaoroiletloso)Jgg GDoe ooolBJlo'} "dgd;m)
asTDdOCdOJo).
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9. coJ@]ooJs'l cdaaolar.9 Match the following :

10. Ampere's theorem helps to find the magnetic field rn

a region around a current carrying conductor.

a) Write the expression for Ampere's theorem.

b) A conductor carying a current 'I' is bent as sho* n

in the figure. Appll Ampere's theorem at the part

A shou'n in the fieure.

(Score: 1*1)

t

I

tl. a) Name any two factors affecting the intemal re-

sistance ofa cel1.

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

FFErirl=; riirl=: riiill:n (ivl Noneolthese

(r-internal resistance. R-extemal resistance,

E-emf)

12. a) The behaviour of magnetic fleld lines near a

material is given in the figure.

The rnaterial is (paramagnetic,

diamagnetic)

b) Write any two magnetic properties of the

above material.

(Score: l+1)

HSE - Part III Physics

*nnfll or"rrleo;cm oo) orcereonilcn; dlglolgg
L.r-tco<looolo) acoofla a6rruelo er6TD€OC€OCCla

ogooiloorrd o)(ololo moocaol€o;(ml.

(a) rorgo"jlcord o'rorintom'iloefl cru;ColoceJo o{Del

o)Ja,.

(b)'I' a,oofl 3 oorrlaoSrm dc el&ooltD "-iltoromfld
ec6rril+fl@ldo;cmo)colcoel olg4; o9[1o1ao3

cm;.'A' "gcni crosao)cgogs;<oloiloololeo;cm

ecorord orgo"-ilaotd tDo)lo loJGco)c<n1eel3e,.

-,A

(a) ao; oaugiloctp <orgoolo'la, L"-to'jlcoc<loolo m)lc

cu"lcrilaei;cm ofiotorb'lel;o oend "elsa,6s'BqA "0)
eJo)Ja).

b) oo3 oaugflo0 crilcmSo elreleoco;cm "loocol<l'l
a,ocd ................ <o'ro6d.

(r - <oOcroola g"lroilcoco)o, R - eruc.'o5 t"-toil
GCoc(Do, E - emf)

(DI=# (iDI=: (iiDI=; (iv) poorccm;og.

(a) ao; oloc6 orn oroil m3 cn: o"l olo a,c oor'la,oem.o e-t

e(ool6 glos culGcolo 9-il Croolo.r1o6 e,cerrll2[l o1

6olm]. pno 
"-racdrono 

...................... Gq5ni.

(o-rcococcmgilai, or.lcococrrrsd)

(b) po o-rocdonoolloo! ogoorolel;o osnS

acooila, m)leco m;ojlc<roos/oa,<6 oge;al;a.

12.

A B

Nichrome Germanium

Current density Om
Semiconductor Vector quantity

Resistivity Standard resistance coil

A B

nllclaco sdcocn'lqoo

aoofl mlcicnto Om

<orordao olcel&o auoluo Grdgoi

omAadglongl 1"-tcocerrila, 1"-toil
c(occu eecao'lro8
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1-1 \\-hen e charce C is moving through a unifbrrn mag-
netic field B n'rth r elocitl-r experiences a force.

a) Write down the expressiorr for force on the cha::ge

in vector form.

b) Say u.hether the lollorving statement is true or
false.

"When the charged pafiicle is moving with velocity
in a direction perpendicular to the unifonn mag-
netic field, then there is no change in its kinetic
energ,v even if its momentum changes."

(Score: 1+l)

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 ofheat en-
ergy in the conductor.

(Score: l+1)

1 5. A straight horizontal conducting rod of length
0.45m and mass 609 is suspended by trvo verticai
wires at its ends. A current of 5.0A is set up in the
rod through the rvires, What magnetic field should
be set up normal to the conductor in order that the
tension in the u'ires 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.

13.'B' cod(o'lao)gg 6lol arDE6coDla, aoirutetororlet;
os 'q' 4)cm lcdd '\'' ;"lcocoororloE mmolo'loo;
arl.

( a) "l c d e1 o8 cm cil : c o.i o E s; em al a orofl er o$ cru,:1 uo

rD2olceJc aO9l5l6.

(b)orcos omrlolaol.:rn .o-Lmirocanm croolccorc

oolcQ3 r$om9lol:4.
'1o-tGolinrrEl oq e1m rrrzacoo>'la oemL:aonl
oQ ri :r d ad ec6Dl2t :o, I ot olffn o1 crilcoiloE ao;

"rcdd raotolao;cmtcuE -r-Lcdmlocrp cr96o
6'10,] fij 1jJ()Jc(*n2:5rrectoce.llo cnoicocde,s
orir,l ri o : ar,o) c oJ ac g ot; o crDo re o.fl eo j crDl H.'

t+. (.a) oool3J: ) intotcooaJtsB 6-JoJ 
"lcelaoro'iloE

cn'lor:: mrqods](m lot6 
"61o0:co6rDod 

crrd
o:ila;l:4,

(b) oero:5::i ao;a;cm oo3 "lcaaorril<o6 c'rcc"_Lc

dsc rr--r *l.laoogs3crnd*lgg e,cr06mo oS)fJ
o);4.

rs 0.45m ollgl:c 60g acmDJojgp o1rocrotlmacoor
noJ doaa s;rrujierrn 6Jo"toocn@)Jgg oo'rsJ

omL1apl.-r c o : 
"01 4 ro"rgao1co.fl 5i1 o18ojcr.lJ. omLl

6uA (3fiTu:l oQ eaicoeoagilaconi "eLs'l gil gfl@16o3

md. a:i^l-1ag!o6e,3s1 oeml'lcaad 5,4. oocx
BJlo, ,.-rot"o1ao3cmJ. emilogloel oteilo,l
nrJe5arrrloleormoaslco6 ":cetaroojloi elo6D!

acojl crLtddldooHcs6yl3 6ccor6 D6mxao of;16"r

oa)cni a5Tn€ocaoJer.

16 a;oloE zz cu6)0ol16o c"lco5ecngioi mlcm;o
661 o(i')ei erl c 6 ofl dlnofirfl oi poroo el o gJ (')la,. 6, c c (0 c

rnrlmSo s cnica,cd ot"lolo.
to. (a) 

"-i1.o;oro'r1o8 
romrlolao;cm "lcdd ojlm5cm.l

ertnlmS "lJglolgg moo"-rc5o0"sa5o8 Loloel
eonod "jl1orloo1ao;e.

(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
fromAto B. Give reason.

(Score: 2+1)

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

(b)q 
"-lcrae;o 

R Grgool;o;gg eitoJ c<ncg"lco o"s/S
oop Ceeleiloleei;cm +q 

"{D(m 
orcdee'lom A

oO cm 6Dil (Bl oiloE crrlcm]o ccn c o o6 ariloo ()J gg
B "Ocm enjlcn;oileooei onugiloop gggletlos
cn1eo;cm;. (A aor;o B cor;o o5cmtolollonfl *C,
ozilcn;aogceni). goilos ootcg6yn 1"-ro5roroil
o{D[(d)? 6)co5tDo mGAa,J6.

(a) cruoa,coofl a aem.u etolo.jloE mrol<oilo"-r qr;cm
6'JoJ 6)coo)m)3ojlooot "jllromo'ilo6 6,c5rrn4lo1
doJCmJ. acoorm:3o-ilooSos a,cffoila aunl(o)l
ea,cdeeo e6m6ocdola,.

@@
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)When will the needle be rn the most stable posi-

tion.
(Score: 1+2)

a) Which among the following represents Ohm's

law.

-d t- dq
0) E :; riit .i - oE riiit i : --1 Gv) i : j.A

(b) Calculate the resistance of the material by draw-

ing the V-I graph tiom the given values.

(b) accron'c,,-i1 o6JQolSo m:nlororco.r;pg ctx-oco)

o'roto- m d n6lcgcucen5t

ra. (a) ocor onrrlolao;cmocol'loE 6'Jco crjlaoraeromt

I e 4 I acdrororolo-Aoofl 1"-Lto'fl coccuo 66ID€oc

at.a

Cunent (A) Potentiai (\z)

01 02

0.2 0,1

0.3 06

0.4 08

0.5 10

aofli (A) ouc5ol.u5oE (V)

01 0.2

02 0.4

03 0.6

04 0.8

05 1.0

(Score: 1+2)

You are supplied with a galvanometer, a low

resistance and some connecting wires. Using a

circuit diagtam, show how will you convert the

given galvanometer into an ammeter. Also find

the resistance of the converted ammeter.

(a) Write Coulomb's law in electrostatics in vector

form.

(b)Two charge +SnC and +2nC ate placed 40cm

apart in vacuum. Where should a third point

charge be placed for it to be in equilibrium?

(Score: 1+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.

whv?
(Score: 1+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)

6rD€OCAOJA.

zo (a) gerclqcm5oocgildm:1oo a,lcgco crilqooo

mln.lcro o;n-toto)1oE oO9]o)]6J.

(b) SnC, +2nC ogcm"l oene;olcdm;a,og 40cm <oroa'

etoroilo8 cngm5mrner<oroi o4[lolaei;cm]. alcrD?

o<ocqo)'l ooi "lcdefloco "6oilos o4coE oSnri

,lcdeeSa,glo fiDoolel{DcomrocoioE ot}solo

"6cni 
a,oene<olo;a,.

zr. (a) 5ro; m)ocfiD@ cdd a,gco1gci1oofl a'gcma
g,t0,tU a,6moocdolcmroflcn;gg crDaorceJo

olol"la,o1ao}a,.

zz. (a) re3olor;os a,cao'la, oemleLrooiloorfl "erse,osuE

"{Bol?
(b) ao; m:oer<oroi

octfl aoen:aco.r
a,O;o fOrmlA;
cruneloolo'ctl'l,rj' ar6m€6rc6ol6.

Page 5/8
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Ansrver anr 3 questions from 23 to 26. Each carry 4

score.

2'3. {a; Using Gauss's tireorem in electrostatics arrive at

the erplession for the intensity of electric field
d-Lre tc a unilormly charged infinite plane sheet

irar iitg siirtace charge density o Cm 2.

r i: Tr. ir 1ar_ue. thin metal plates are placed as in the

tigLrre. On their inner faces, the plates have sur-

I-ace charse densities(o) of opposite signs and of
rnasnltude 17.0 x l022Clm2. Find the intensity
cl e1e ctric field at points A and B.

(Score: 2+2)

23 oJ6)(6E 26 olo(oaDlBg c"_rco5eang[oE 
"CIo6)

e,1 er;o ago cmgoro'rlcd gororooo gJ cola,. occ o ccrnl
mJo 4 trUca,cd or'loo.

23. (a) petcgqcmjgcgildm-ioo ccocmi cnlcooo go_.r

cao)con2j o Cm-2 g"_toa":cdd mcLcB@eoJgg
mraaccol "jc6e3 ootgods GrdmmDocao)

otoffD "v1q;o;ao;gg oooloJJo asmletrooil
ooQ o1;oto) 6o6rBoro)J6.

(b) amc c)lo5mT) oani cetco.o"vlg;aog 
"jlirorcrolC acernl2ilolao;Crno..rJcoJcoeJ gaa1a,

e.l41o.1ao;cmJ. cdgjogJos goEoooo<oro-r

3))aJotlo oLllolo)otJocao) Loloei "_rcdd mc
,lno(o) 17.0x 10 2Clm-2 Gr96rd. A,B o6cm1
af o:;aergloo ooolBJJo.t o6rrt.t.ls o"lLoo.)
65rD€OC€OJ6.

24. The flgure shoii s an electric network of resis-

tors.

(Score: 2+2)

1"-roi1coc<la5aBglos noJ omd odaolom
cjl go'r oro'iloE e,cern'l 4i1 o1 eer; cm;.

(a)ocroEorerncolocllaJoscosqg 6oof, olJBJoc
RrnRn

o6me,'loE * =;- opooioloei;oocni oorgilcolR1 R3
66)laJ.

(b) R, =3C), k, : 2dl, & : 6$2, E : l2Y
o6crrrl66nomaocaocd (,)c(oSoIccDcolgolo8

oillreo co a1 gc<o1 oleo;cocua q coi et;os oor; gg
6,C)0g ooL(o)ooo)(rd 65TD6ocdoJar.

Page 6/8

R, RN
(a) Prove that * - = when no current rs tlowmg

through the g'alvan6meter.

(b) If R, :3O, q:2Q,Ro:6f) and E: l2V and

the galvanometer shows no deflection, find the

current through R,.

HSE - Part III Physics
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5

a current carrying rectangular coil is placed

a uniform magnetic field, it starts to rotate.

Arrive at the expression for the torque experi-

enced by the coil.

)What is the total force on the coil.

) The torque w'ill be maximum u'hen the coil is

. to the magnetic field. (Parallel i

perpendicular).

(Score: 2+l+l)

potenlial is the ri ork done in bringing

unit positive charge from hfnity to a point in an

lectric field.

a)Arrive at an expression for potential due to a

point charge q.

)The potential in a region ol space near the point

(-1m,3m. 5m) is \--(-i0x: - 36y2)V. Find the

three components of electric field at that point'

(Score: 2+2)

any 2 questions from 27 to 29. Each carry

a) The flgure shows a potentiometer circuit. Drau -

ing suitable realrangements in the circuit and

erplain hou, will you compare the emfs of two

ce1ls.

2s. -o.0] o"rrlaerScm 6J(oJ olo)]o caccoiailetm
ao; moa,cooi a aom.o aoroilo8 ol d oo3 cocuE
rorooi aoeoncoi ol;seun;cm;.

(a) cocodlailoi nraco;eolodsJcm cscdad aem
aocao;cmorlmlgg cDoolcaJo o;"l1oo1
6oJ6.

(b) ca,ccot'lej"loo 33cD:coloCSJCm corQoa 6TUe.to

"$)Lo?
(c) caccoioi a:mia aemr:elorojld

orgo,lo1ao:c :l:ud .loocolol cscdad GnmJe

olodslml rT\-zCCrDCoo / eloeuo)

26. ool o;an12 cucmigld lcde'locn (6rdcD0o)

alcorlor dmto oooLBJJ<o aemlelrooiloel aoJ

arLlo::dcaas5 oacerre;olocmceol'l oolg3cm

;.-l ol r co, :r I m pelf.aald o"-rcoge6"sl5oE

(a) oo: c1]lo1of, "-Lcdd 'q' olelaJtsts pelL€d
orra5^r:"sl5oE 66lndoc6oJcmo-r1m399 m)a

olla \r c;.-r1ao1oOJa.

(b) ar: T\,-caooto) enilcn]ojla]gg o"lco5od

*-r:: \ -(50x2 + 36y'?)V oq6n5. enilcn;ojloop

Turlr: (-lm, 3m, 5m)"9crrt'lsanocDaoco6rD

al:r sraoilosaolgg ooolsJlcD oeruletoo'lloop
z. rd .ersa56BgJo eJo6reclo.l]e.

zz a;,ci 2s oloo()]a9 c"-rco5eongfloE "6oola,l
erlr 2 €rlQcllD'loi gOIlDoOo9lo)Ja,. crccoccrrilrn;o

s rica,rS etloto.

27 (a) aol o.-lcoSoacnsl5calgd audaoli 
"jltco-rolor]o8

a : em1 9i1 olaolcm;. 
"j1 Lroloroil o8 rc'rg o oo5 accor

n-j;ms;aolooemeoBua oo;clto'il o6rBl ocrDHJ

6Plos emf .,6eanocn o)c6.)o.)aJo olQloacni
-iliororoiloop (ruoocooc6lo)cos oilcroo"lool

6oJ6.

2',7

(b)In the circuit shown the length ofAB:5m, E:6V

and the resistance of the wire AB is 10O. If a cell

of emf lV is balanced at 250cm from the end A

find the value of the resistance R.

(b) ojlt<otomloel audaol5floE AB c>Jos cnlgo

bm go emf : 6V go AB co;;os 1"-rol1G@ccDo

l0o go <or96rd. lV 9gg ao; ocrugfloop emf A

coioE crilcm;o 250cm mlgoro'iloE euceloOmi er"-t

g;cm3oore,'loE'R' o6;cm iol<olcocoaroto'noop
oilel a,emeocdo;ar.

- Part III Physics

(Score: 3+2)
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2E. \ou are given Three capacitors C,, C2, C3 (C1> C,>

c,)'

(a) Using a diagram show how will you atrange

them so that the effective capacitance will be less

than C .

(b)Find the effective capacitance of the combina-

tton.

(c)A parallel plate capacitor with air between the

plates has a capacitance bf 8pF (lpF : I 0-r2 F).

\\-hat ui11be the capacitance if the distance be-

t\\'een the plates is reduced by half, and the space

betu een them is completely filled with a sub-

stance of dielectric constant 6?

(Score: l+2+2)

29. The figure shou's two equal and opposite charges

separated b1 a small distance.

28. C . C., C.ogycml ogrmJ a,gcmigo]a<6 orcrrr'lo'l

aojcmJ. (Cr> C2> Cr).

ra) m)o-os agcm)1goaanj c, ocolaocoE o,Soocoi

oroJcrn o1o'jlcoloE poloao og5BBocD gaolaol
aoc oocn5 "jl 

go'r1a o1ao;a,.

( b) prc iaole,oemotoiloop mon aegcmngcr0ar5

A5rD66)CdOJer.

r il c xl ql auEaerl s coiloE occorJ crr1o4i1 olaei]cm a o3

TU2lcIo)o c.gg agcmngcnooe agcmngodar5

SpF oTgeni (lpF : l0 r2 F). c.gg;oo8aetlsoo,lroE

oo)u pEJ.@1d mrnlocoo 6 999 ao] "lacd
:rcc crrloeo)aer;a,col]o c691aod o-roolel]gg

3I?6 Gr : 
"le3o-rlcoceoJeaolo 

o"lco)orco8 e gc
n1 1 :c m5 o0L(o)()caorol6oJo?

2s, a1: o"lcrlcol oroaelorojleilolaer;cm olelJ
1:r doJo1(DolJoceo oene] lcde3aog "jllro
rmi o6 acernl 2[o'laet3cm3.

+o+2a

(a) Redraw the figure showing the direction of elec-

tric field at point P.

(b)Anive 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?

(a) P o6cm orilrnSoiloe.r ooolBJ](6) o6m-Del(6lo'ilooa

o1<o cru;"jlg[l€o](m o1@'ilcol1<oE oilLroo "14,6
roro'il ooco)aei}a,.

(b) P eroel ooolBJlo o5mDs o't"lLool &5rD6oc

66)]a).

(c) P oloer m)oos oooloJ;ol o5lruet <o"lgolol

or;os n1<rooollo ooo.Deolco6 oocooofl;o roml

el}gg ea,csr6 oO(CD?

HSE - Part III Physics

(Score: 1+3+1)
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