
General Instructions to Candidstes :
. There is 'Cool off time'of 15 minutes to the writing time.
' IJse the 'cool offtime' to get familiar with questions and to plan answers.. Read questions carefully before answering.
. Write answer to the specific number of questions as instructed.
' calculations, figures and graphs should be shown in the answer sheet itself.. Malayalam version ofthe questions is also provided.
. Give equations wherever necessary.

' Electronic devices except non programmable calculators are not allowed in the Examination Hall.
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SECOND YEAR MODEL EXAMINATION
PART. III

PHYSICS
HSEII Maximum:60 Scores

: FEBRUARY.2O18

Time:2hours
Coolofftime: 15 minutes

t o;<oloE 7 olo@cu;gg co_tco5eorrUaasi r m)cactd
oflroo. 

"6o<inu'le-r3o 
o olflSloro'lcri g<orooooel@le.

1. a(o; o;Sernleonco 
"_rcdd oolo0mngl 'o' ggg

ao; ucde3tsE a,6rBdsciloofl e"lo1<oretoroflni
(olasJoto)Jgg onloEodoo! {rDOoJc@{o o€)elo]ar.

2. petdlsleooE oom:1c6p1oflg1oo.r3os aoJ6rrnd .........

Speed oflight, c = 3 x 108m/s

Mass ofproton, mr= 1.6726x 10-27kg

Mass ofneutror! lrrr= 1.6749 x 10-27kg

Planck's constant, h = 6 -626 x 1 0-3aJs

leV: 1.6 x 10-teJ

Questions l - 7 Carry 1 Score each. Answer any
six questions.

1. Writetheexpressionforintensityofelecticfield
near to the surface of a charged conductor with
uniform charge derxity o.

2. The unit ofelectrical resistivity is
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3. ,E.m.f can be induced in a coil placed in an

external magnetic field by :

a) Changingthe intensity ofmagnetic field
b) Changing the area of coil
c) Changing the orientation ofthe coil
d)All ofthe above.

4. Write the energy andmomentum associated

withamovingphoton.

5. The value of relative permeability of a

diamagnetic material is;

a) pil (b) u.=0 (c) p51 (d) u.=1

6. Theelecticfieldamplitudeofanelectomagnetic
wave is 1 5V/m. Find the magnetic field arnplitrde
ofthewave.

7. A convex lens is placed in a medium having
refractive index greater than that of the lens. The
lens nowbehaves as;

a) Converginglens
b) Dveaginglens
c) Plane glass plate
d) None ofthe above

Questions 8 to 15 carry 2 score each. Answer
any 7 questions.

8. a)'Electrostatic field is always normal to the
surface of a charged conductor'. Justifr the
statement. (1)

b) The value of electric potential at the surface

of a charged conductor is 1 0V. Find the value of
intensity of electric field and potential at a point
interiorto it. (l)

9. A galvanometerwith acoil ofresistance 12C)

shows a full scale deflection for a current of
2.5 mA. How can it be converted into an
ammeterofrange 7.5A? (2)

The curves shown in figure are drawn for ditrercnt
magnetic materials. Among the three cules, name

i. sD,rcooJoc() acoojlo, oemle-lotofloE ogilol
6oJCm ao; c;-rmiloIoE cL"-r<o'l<o emf genecooccO,

a) accrogli .nloEotioE ocgo '::.ra)ololcm;.

b) ca,coileiloofl c"ocrora oncnSo'r16epo acgJcml.

c) coccoioE oc<rog1d .n1o6ru:1o6 polaer;cm

o'lcoqoroE ocgo oro;olo)crDJ.

d) a3e,gilo6 olo6rorDooBco ool(g]Cm].

4. a(o] Gonccscerrlloofl oomdelorsosco.rJo oocaofl

<oofloefl co]o cruoorc&J5oBoa 
"9e3or34,.

5. ao; cur-romarngla! ocrr5al;oiloefl cileeqloi o"-16o'l

aornneflgilco;os ojlet 
"goocerfi 

t

a) q>l (b) p.=0 (c) u51 (d) p,=1

6. o@J ooorBJJrola,coor'le, ol@orrr<oloflroE gerdtdld
.oloEo-rnoof, <aD"kilBJJo-U rs V/m crgoJcml. oco'D

g1d .n1 oEn-r5 GD o kil gJJ o-r5 a,erre;"jl s1ao;a,.

7. ool ca,cendoordmS oetoami <srooilccD€ocua

cjlcc"-rcais"lol po8oodrru;tsB no; oc<l5aoroiloE

oroo)aei;cmg. pcgcoE oero0mi "6oocoi5cen5
o"-ro]oco]cmci.

a) ca,cendoordcnS oetoimi
b) ce,cen0co,oi oetoEmj

c) m.lc<r.:coem gccn5 c6$
d) poroccuccmloed

a ogooE 15 oroo<>]Bg co-tco5cann0ad z o$ca,u0
o-fto o. "6o ole,1 er;o z ofl ffi orol cri g raorco oel o}]&.

8. a)'o.tcdd orcJ<oflggg a,enedsciloofl p"-ro1<oe.l

oro'ilcd eoen nccojlgcerd geu,itdlai 
"n1oEo-U "ggc

dcgce;o a,ccmodslaDni'. p'u L;m5rocotcn
m.:o6on1eo;a.
b) ao; "tcdd o"-rcJ<oilglgg eio; a,eneais.1o"0
p.m'IoreroEnetPP o"jcSoansl5oE roV rorgon5. "-nel
a,<o, o'r1 cn; ggilo er p erdlsld .n1oEor.fl oerpaor;o

o"-rc5cr0"v5eiloofl co.rJo ojleJa,sa o0eJo',)6.

e. 12Cr oomilcggd*lgg oo3 ocoEotcmc o1go1oef,

ooso0ar5oa,oojloE o,t5l".dgosro0 ac"6 e,oofl z.smA

<moer6. prc <ncoEoLccnco"lgcilom 7. 5A co6tolJBq

rona"lgocaol acgla,.
10. oiloilcu<oroo acrngild orcn5<or;eoglos ianc.'o;a,oE

<ocrrllolaei;cm;. pooloE 
"6o5 loccrocerfi,

10.

the curve that,
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(a) Represent the matgrial usually used for
making permanent magnets. (1)

(b) Represent the material usually used for
making electromagnets. (1)

A capacitor C, a variable resistance R and a bulb
B are connectedinseriesto a.c mains inthe circuit
as shown. The bulb glows with some brightness.
Howthe glow ofthebulb change if.

(a) A dielectric slab ts inuoduced betweenthe plates
ofthe capacitor. (1)

(b) The resistance R is increased keeping the same
capacitance. (1)

12. James Clerk Maxwell modified Ampere's
circuital theorem by intoducing the concept of
displacement current.

(a) What do you mean by displacement current?(l)

(b) Writedownthe equationfordiqplacementcrurent(l)

13. An objectAB is kept in front ofa concave mirror
as showninfigure.

a) Complete the ray diagram showing the image
formation of object. (1)

Howwill the position and intensity ofimage be
aflected ifthe lower halfofthe mirror's reflecting

(1)

mrnlo a,cooeonua perreceocod gorceocaileo;cm
orm5or;aoog cru;"-jl gil6o;cmo;.
<orcoYeocejle, ocoo>osBsd gerrecaocod porceoc
<rilao;cm otm)or;ooog cru3"jlgpao;cm<d.

"jllo'roroilcsroJedcoel e,gcmngd C, corc5enjl<rE

oomicgprd R, aetodooi B "gcrnlo 6roJ a.c
cmr$mtsocooll ctso6rrraor68 eDmrjlgil4ilol€ofm;.
eorcleoi Lora,c co1 ao; cm to.lcqo'l 6c6lDJ cmJ.

euo8eniloofl Lda,cuo or"lgot<ocr)ooJ6rBce;cm
or5 roll ootccno rorco s <o crrjl oloo;cm e"ico5e6Boado
m3cruo14 ogeJ@J&.

a, gcmr'l gcil oof, c 6 g;e,<raao'ls oojlscoor'l n <oJ oo ai)
perdLsld cgccrri onJao;cm;.

agcmr'lgclloofl agcmngoamrcd acgo or(ococD,

oo m-igpciloofl C"-roilcocclo otdaol giloolcm;.

oscor'lomi *6ee5 acalcnioorcE cu;tmiog,noimioaof,

aoen5 oocm cDUoaoo a,;dl g<rEogsJorojl orgo"jl
oo;o8 mrda,5;5oE <oilooocoyo ocgo oto;oloJl.

o,t-t1 cd o 6 eo) cr$o aefl" e, oend 
"6cm 

co8 
"{) 

oocen5 t

aDkrrE ?Soxnxr n0' d'c6ndl6.rB aDd)ceJo "Oelols.

ao; ca,cen0ca,oi a1oci1oofl o;cnilerccol 
"OCm 

AB
orm5ro; or9|o1eo;cmg.

go-.to'ikniloeuo gdrrEce{cDci orc9l 
"jlgoro "-136orol"l

a,o1aoga,.

abcnoefl ola; roilec oo aioJcoto.t o"loonofl" p olcao)c

uili ao 4cal 1o-r<olonjloeuoorloop mroccnroro'ilrnJ

or5o<ouo'rdoo;o 
"{Dod 

ocgac6rD;GrBca;cmci.

(a)

(b)

11.

(a)

o)

(a)

(b)

13.

b)

(a)

@)

surface is painted black?
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t4. Assumingthatthetwo diodesD, andDrusedin M'

the electric ciicuit as shown in figure are ideal'

Find out the value of current flowing tlnough 2'5O

resistor.

"jli<ooro'iloE 
a,c6rD;fin m:t6o,g5iloa cDGc>caD]

6rgcao) D, co Drgo o"6;o-rflcoca aDceocaD]e,gC

errt. z.s Q oomjlc5gcilellosao)]gg a,oenE aene;il

dlaoge,.

15. (a) Mention the firnction of the following used rn

the communication sYstem. (1 )

(i)Transducer (ii)Transmitter

(b) Figure shows the block diagram of aAM

transmitter. Identif' the boxes X and Y' ( I )

Questions l6to22 carry 3 scores each'Answer

any 6 questions.

16. Three capacitors of capacitances 2ptF, 3pF and

4pF are connected in series.

(a) Find the equivalent capacitance of the

combination (1)

O) The plates ofaparallel plats capacitorhave an

arca 20 cnf each are separated by a distance of
2.5 mm. The capacitor is chargedby connecting

it to a 400V supply. How much electrostatic

eneigy is stored in the caPacltot? (2)

17 . Acircuit using potentiometer and a battery of
negligible internal resistance is set up as shown

to develop a constant potential gradient along

the wire PQ. TWo cells of e.m.fs El andE2 are

connected in series as in figure in combination 1

and 2. The balance points are obtained

15. (a) oo3 anrn$errilceo.uo0 m:1c;poro'iloofl <onoe

doao3oDolo);os codmo olJ€<oac€oJ6'

(i)gscodcrUor:gcrud (ii) lsco0crJa\d

(b) A M rsco0cnioQcAocf, cogcae5 RDaolcDo oxrrilo'l

aolm)J. X go Ygo ca,cgeoouE roflol4cllccu;o'

ro ogorct 22 olooaolBg c,-rco5eun<rEaei g fir)ca'cd

ofl olo. "61oola1er3o 
o o1fl ffioror'lcd potolooo19](o)le'

16.

(a)

(b)

2pF, 3 4F,4UF peg agcmjlgo;a,sa ctuo6rrilo'68

errlmrnd+[l@1€o)(mJ.

cruon ei a, gcmngodcn5 oene;"j1s1cet;a''

aroS .rcoeroE c.gg a,gcmngoloa! G.SBJe'gJos

ojlcrr5ofldep o 2o crrr2 Qo c$plaru0 rooolel;gg

(6ro6,elo 2.s mm 9o (mOeJcnS' egcmigdlocn

+ooV ggg eLolcrolm)Joccor'l eumddg"roE,
a,gcm$cilos criloaoodslcm gordeeo aenelojldl

6ols.
jlfrooro'flo8 &csTDlcno.llGolcos PQ 

"Ocm
o.,-rc5oac.sl5co"lgd oroorfl mJ a,Jo]oa')ooceol gcofl

emoE ooml'lcp;cr0mngcoro ao3 eucgcil "es1d
2ilo1ao3rm1. Et,E2e.m.f a,ua e99 o6fli oml€d;

aog ,jlC<o.loloilceto.;Go-tcoel t, z 
"41rm"l 

oend

or5ror5m5<o'r oto'i1a,gilo6 audag giloE 9u0ogs1

cro;Cml. orocgcuE a,lSlcm en-rceloOmr1oi

17.
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eo 24o cm 9o 6D6rd P aoroE

(a)

(b)

18.

20.

respectively at400 cm and 240 cmfrom point
P. Find

The ratio between E, andEr. (2) (a)

BalancinglengftrforthecellwithemfE, only. (1) (b)

A conducting rod PQ of length 'l' connected to 18.

a resistance 'R' is moved at a uniform speed 'V',
normal to a uniform magnetic fi eld'B'.

B
X}t
x:t
xx
*r(

(a) Deduce the expression for e.m.f induced in the

conductor. (2)

Find the magnitude and direction of current
throughthe conductor. (1)

In tuner circuits, we use the phenomenon of
resonance.

Write the condition ofresonance in series LCR
circuit (1)

A series LCR circuit uses I-{. lH, C=1 OpF and

R =100O. Find the value of frequency at which
the amplitude of current is morimum. (2)

The focal length ofa lens has dependence on its

radii of curvatures and refractive index. Derive
Lens maker's formula. (3)

(a) Write the expression for the de Broglie
wavelength associated with a charged particle

having charge 'q' and mass 'm', when it is
acceleratedby aprotential of 'V'volts. (1)

A proton and an electron have same kinetic
enerry. Which one has greatervalue ofde Broglie

(2)

Etr'/9, a,ereg"jldlao;a.

E, emf ggg om:giloofl ocgolo eucer0mt'lai
o"lgo ec6mle.
I cn"lgolgE PQ 

"OCrn "-rcerc,o'ro'flcri 
o,So}oa,orcooil

'R' o€)cm oom:lcggoimi eurufl 4[lo'loo]cm].
eJoelaro V' C.r.rcfrxn<oro'l1l<fl colgerrilc(lnco accmgld

"o"loEori 
Bd€65 FJo6ruacaail m:omilolao;rmg.

B

(a) 
"rcera,oroiloE 

g6Tr3carlaD cguo1(o e.m.foofl m;a

olc&Jo a,ene;"jldlaer3a.

(b) o-lcee/olorh{gg erocu:gadho.2os o}e{o{o lorcr-kro

nlcoool;o oog](o}ar.

ls. sgemtd crurdegge,gilo8, ooomrcemoEm5 "gcm
g"-r<o'fl reccruo g"-rcorcolaoog$loleeilcml19.

(b)

(a)

(b)

(a)

(b)

oo3 c1-<oerrlld.lgg LCR m:6a,5;5floE 'ooocruc

6rrraam5' nuorcoilaocmpg crilerucrucn 
"6;oorcenit

egcoerrflo"ko'lldtlgg LCR m6a,5piloE L=0. lH,
C=lOpF and R =100Q aoene'loop or'ler

ocoimjloo cr96,]cm loolem0mjl aeneSojldlao;a.

ao; oeLodm;loerfl concaeioE a;oo ororoiloofl coctti
qo o{ ac"-d a,<6c orq; occo4o ci1 1on cd s"l oi podoo
dm:;acoo;go 6rufiuod gi1o1oer;cm;. oeto0mi
cocaeidmS cuoorca,Jo o3o-r"laro1aei3a,.

(a)'q' 
"-rcdego 'm' ocmr;a;gg eioJ "-rcde;gg

a,errjla,oo.r V' co:c<rd$ cnoEa,ll <orgaimjlercof,

oorcJronoE, a,errila,corgocor'l eumLloggilolael;cm

o.rjlcgen:cgp co@ooooodosJo ogelroJar.

aoJ GLorcc5oerrflcn]o ao} pe-rdclscerrflcnJo eico

ar <ofl c a, c 6 eee ac or c oE, o.rf c geru c gil (D o o (,
oood"et5o csDddoc6ni a)s]oro8r 6)c(o5rDo

oOP)ro]ar.

2t.

(b)
(b)

wavelengthandwhy ?

Physics - 5/7



HSSLiVE.IN HSSL|VE.IN HSSLiVE.IN HSSLiVE.IN HSSLiVE.IN

22. Fndthe binding energypernucleon of lica
nucleus. Given m]fC a = 39.962589tt.
*o = 1. 00783u, m, = 1.00867u.
Take l amu= 931MeV/c2 (3)

Questions from 23-26 carry 4 scores. Answer any
3 questions.

22. lZCu m536J1corcerriloc,r$ ooeuo0orjloi gnodeo

6r5rD€oc6oJ a,. )lrca acm5 s9.962s8su, a<oJ

c1"-rccgcerrfloop occrU 100783u, ao] mgclscerrfloofl

ocmi 1ooaoru, (1 amu= 93lMeYlc2"6cm<ri g"-r

coorcolao;a.)

zs o3oro0 26 oo@aDJgBE crrcoJ6irBsiad + m)ca,cd
o-fl ro o. .6 o ore,1 er; o s o1fl ffi oro'fl cri gorooo olPl(d)le.

23. crrlccni crjloorao pelaigdld 
"n"loEn-U 

ar6rD6oc€oJ

cm<oil cri mr ooccora,oacen5.

23.

(a)

(b)

25.

(a)

Gauss's theorem is r:sefi;l for finding the intensity

ofelectric field.

Write the Gauss's law in its mathematical form ( 1 )

Using the law, prove that intensity ofelectric field
at apoint due to auriforrnly charged infnite plane

sheet is independent ofthe distance from it. (3)

(a) Express Ohm's law interms ofcurrent density,

electicalresistivityandintensityofelectic field- (2)

Explain the variation of resistance of a

semiconductor with temperature. Also draw the
graph showingthe vmiation ofresistivifyofsilicon
withtemperature (2)

The relation between magnetic field and curent
is given by Biot-Sayart's law.

Write the expression for the magnetic fi eld at point
along the axis of a circular loop of radius'R'
carrying acurrent'I'. (2)

From the above expression. Find the value of
magnetic field at the centre ofthe loop. (1)

Sketch the magnetic field lines for current carrying

circularloop (1)

cocmS crilcoaoro-l1oc( cnorrilorc3o-ro o6eJ<ola,.
prc crilcotao g"rceorco14, cor;errll con co rtcd gJts ts

Gnmcr.Dacao) o6olo0 "v1gloop petai'gs1d
.n1oEcu5 <olaroiloS d*Jgg BJ@otoro-r roqCuoco,

6olcrr, H "61cd 
er<orgfloofl ao;a,.

(a) aco crjlco;aoorn a,oen5 oolodmigil, petdLdl
aooE oom:'lgglnilgl, p ad gsld 

"n1oE 
o-ri 

"OCm1
orogorJa(d goEogsJorofl o{)el(o)J6.

o m'l al a,ened soJ<or gJ o s g.r <ol1 e oc co o p rc 
"si 

a c oj1

mm;cruolq ogdcBorn ol5o.lJcm.lods;cm; 
"gcrd

orJ6<oac6o3a. mieilaor.r"nS oomfl c6ploilgl
grc"dacoilmcn;cruol4 acoJfiD Loc"-d orcdao;e,.
o c aorl a, asm-u er oJJ o o o oro53 <o'il oo3 o cor m1 et; gg
6il(r\l)ororo cru3"jgil6o3cmo5 Biot-Savart's cjlQo)oo.

ooora5;ofl go-rolorllao3cm oL5omrca,5<oild.lgg
ao] 

":cera,coro'iloofl <ona,v<o'rojloer noJ enilcnJoil

erJ 6TBc6JfiD ooorBJJo aem.p erolo'r'loop m-la

orco,Jo o{')9](o)J6r. or5rorolca,5<oi1d.lg-g eJcel6)

olo'noofl ttr'goo'R' go GrdoJlprJoscol;gg oootr:goil
'I' po or9a,3cm3.

aleg|oE crllcm;o 6,1gJcrD m-loona,5oldloE crfl cm;o

or5 6rol c 6r Lcn <oro'i1 et 
3 
ene c a 

3 
cm a, c oorl a, a drnD el

<oto'noo! fiDaorce{o ooelo)J6).

rcerc,orrilcn; orJBJo 6rc6rDJfiD oooro5;o.laxroilo,
euercooie,ua orodao;a,.

(a)

(b)

24.

(b)

(b)

(c)

(a) Identifz the diode in the circuit and write the use
(a)

ofthe resistance R .
s

(1)

(b) Explainhowthediodehelpsasto stabilizethe 
O)

output voltage of the circuit. (2)

(c) Name the type of biasing used in this diode (1) (c)

oDcqocoiS 
"6lrocoemcnY 

nrrl o1 4cil orJe,. g"-r<oil

cocq)o \"n3 gorc()c(,o ooeJ@Ja,.

gum5<o; <o'r al corc o-r5 o lc j 
"-13 

$ c oLccrEe gd ac go

or (o c o co cn'l eL cn'l d olo J aD o <ot 6cB o rn o oor rm"

oilconacao;a.

g"rmio)3or cruco.rco-rio8 o{B@J o)(oo 6ruaoc

au'lor.i rsrq5ni g"lccorccrilaogcmoi t
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Questions 27 to29 carry 5 scores.Answer any 2

questions

27. In the figure, PQ is the incident ray on the

' equilateralglassprismABC.

zz og<ooil 29 cuo(o(D)gg c"-rco5caBUaad s micacd
ofl oro 

"6o<on1e-rgo 
z ofl esroolni poroooosl(d)le.

27. ABC o6cm LAI'lCa,cem gojlmt<on'ilcerad 
"-r<ojl

6oJ(m Lor&cuo oudalco.rcen5 lq.

(a) Complete the ray diagram showing the passage

oflightandmarktheangleofdeviation. (1)

(b) Derive an expression for the refractive index of
the material ofthe prism. (4)

28. Accorciing to Christian Huygens wave theory
light emanating from a source as wave fronts.

(a) What is the shape ofwave front emerging form a

linear source? (1)

(b) Derive the mathematical expression for the

bandwidth of interference bands obtained in
young's double slit experiment with the help of
suitable diagram. (4)

29. (a) The radius ofnft stationary orbit ofhydrogen
atomis:

n'h'e
U,, - ,*d

Lrsing Bohrpostulates, obtain an expression for
; the energy of electron in the stationary states of

H-atom. (3)

O) Draw the enerry level diagram showing how the

spectral lines corresponding to Balmer series

occtn due to tansitionbetween the eneqglr levels. (2)
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