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General Instructions to Candidates :

3308018030988 Hatd@MIBe300BYB :

\

There is a ‘Cool-off time’ of 15 minutes in addition to the writing time. 1

Use the ‘Cool-off time” to get familiar with questions and to plan your answers.
Read questions carefully before answering.

Read the instructions carefully.
Calculations, figures and graphs should be shown in the answer sheet itself.

Malayalam version of the 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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Answer any 5 questions from 1 to 7. Each carries 1 score. (5x1=5)

The capacitance of a parallel plate capacitor (increases/decreases) when a

dielectric is inserted between the plates.

Which one of the following is not ferromagnetic ?
(a) Cobalt (b) Iron
(¢) Nickel (d) Bismuth ‘/

Identify the constituent radiation of electromagnetic spectrum which is used in

medicine to destroy cancer cells.
(a) X-rays . (b) UV rays /

(c) IRrays (d) Gamma rays

The optical density of turpentine is higher than that of water while its mass density is
lower. Figure shows a layer of turpentine floating over water in a container. Which of

the following four rays incident on turpentine in figure, the path shown is correct ?

1 2 3 4
e O ) Air
\ \ \ \ Turpentine

Water
@ 1Y (b) 2
() 3 (d) 4

The perpendicular distance of the initial velocity vector of a-particle from the centre of

the nucleus is termed as
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1 2y a3 7 010088 €103 mMFa3 aga®®Ie)s 5 aROTIN ROHOSAC®).
1 aapod aflae. (5x1= #
1. e cvacmme ayly  @aPiigoleqd cqigieBaslsaicd  ao) HIBNLEDE NS

TUO9aNlB)EMINB @haloavIQaday’ _ (udaulee)am)/@)0m)amn)).

2. ®O% alomMaI@d AR H0CODIUNGdy m%omm“?

(a) caomIdARY (b) epoymi

(c) mloedd (d) enflvacm

3. @edeu3 esoweneg  (cancer cells) mwlafloaod aame‘gwo«vlmm‘l@
DaICILEN)IN HOAUBYM@ITHE: TUDAISSEDIOEL! oISd: Alla:losmo aB@08M ?

(2) af@m oW (X-rays) (b) @ ewwale:dd (UV rays)
(c) ©an@ERA orualayd (IR rays) (d) woa euoaleud (Gamma rays)

4. 20) &0mmnoled ReIOWIm) MHSITE HaloenlEsSE9Mm 5@a|MeOQM alogl@osm’
Noomled @semlafldeam@.  SGaljmeegmlem  @l@0oudlde  TLI(B®
(optical density) REICOMHNOUD S)S)DEIAN, af)MIE @RMIOM allemu TLIMB®
(mass density) @006, 2 @O SGajmeegmIcd al@lam)m moei eualaglad

aB@IMoaM 30612181 86)aM al0® NIV ?

1 2 3 4

O N
\ \ \ \ Turpentine
TR

Water
(a) 1 (b) 2
(d) 4

(c) 3

5. @mmBaco @eMlawes (o-particle) (100008 (IGAIN HAIGAIM) mygleailen
Ca(BODIM)o ESWIENBS ElobtT BJOOTID ad)am’ alom@)am), .
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: : tnatl 4 ¢ ; cleus
@ The nucleus is approximately spherical in shape. Then the surface area of nu

having mass number A variesas .

(@) A%
(b) A%
© AW~
@ A

A pure semiconductor when doped with a pentavalent impurity becomes a p-type

semiconductor. (True/False)

Answer any 5 questions from 8 to 14. Each carries 2 scores. (5x2=10)

Arrive at an expression for torque on a rectangular current loop in a uniform magnetic

field.

(a) State Lenz’s law. (1)

(b) Predict the polarity of the capacitor in the situation described by the figure. (1)
Al B

m List out ANY FOUR energy losses in transformers.

SY-224 4
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6. 80 MPAON aBdaame anogomyailoiad (spherical shape) @esmEI@s, aom)’

NI A pap mylomiend padme almuaildgpo (surface area)  ogam
ANDAD3 a1y 10aV6R|S)M).

(a) A?? (b) AP

() AlA () A%

7. 80 wpey @drLadRIGeOm (pure semiconductor) @0) SalMNOAEING 0o
(pentavalent impurity) ©@06g  eWwoai  eaIE@ @e®m @) al-665q]

@ARLA10e13200] (p-type semiconductor) @onymm). (Ludl/omg)

8 a)®ad 14 WOOWBH Cald3MSIG3 aBO@EHIEN 5 ng)emrom‘lm' DOHOEDY) ).

Zcqyocao]lmo. (5x2=10)

8. 80 aRPBy® GHOTISHCOM®AMGS (uniform magnetic field) cudl@] H21QHIM 80)
2IAIB\TIDIENSS  ONAUBKD  (aI0ad  Elafloel  esodadImowSs (torque)

LA o B)allaG1E9)S,.

9. (a) eeimavmlwa. (Lenz’s Law) imi@monilon)s. (1)

(b) aN@omied  alladlafldleam a0 Ie)EIE  dajomiigdleom (WD

(12 lae)d. (1)

A B

10. (somdaicanodadlec (transformer) ofomEylel}e Moel ®VA@&R Maysnud (Energy

Losses) af)¥9)@)dh.
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11. (a) Define displacement current.

(b)  Give Maxwell's modified form of Ampere's circuital law. (1)
12. (a) Define coherent sources. (D
(b)  Write the path difference between two coherent waves for each (1)

(1)  constructive interference

(i1)  destructive interference

13. Arrive at the quantum condition proposedin second postulate of Bohr's atom model

using de Broglie's equation.

Complete the following table using the words same or different :

Nuclide z

(atomicnumber)  (massnumber) (neutron number)

Isotope Same

Isotone different

Answer any 6 questions from 15to 21. Each carries 3 scores.

15. (a) An electric dipole with dipole moment4 x 10-9¢cm is aligned at 300 < ; th
W1 (&

directionof a uniformelectric field of magnitude5 x 104NC-] Calculate ¢,
- Lalcu the

magnitude of the torque acting on the dipole.
(2)
(b) The maximumvalue of torque experiencedy : -
p Y the dipole will pe when it ig
aligned at an angle 0 =

(1)
SY-224 6



11. (a)

(Displacement Current) (1)
b .
(b) (Ampere's Circuital Law)
(1)
12. (@)  ccd,ono0ai (Coherent Sources) (1)
(b) (Path Difference)
(1)
(1) (Constructive Interference)
(i1) Interference) cruogo-jlomacnjooa
13. cmJOd aD90 omgoo cc-00gBce-jg16Q) 0-jsorruc ogc»ocol
(de Broglie)
14. (630)cal06Q)/@1mnoo)

zZ

(arocgonlae, m.)oQJJ) (mocuv (7006113)(mgccsompae;os

6)aocnocsorkV anczooe-|

6)aocauocsom3 elcmnoo

15 21 c.JOBS66B@1a3 6
3 ail(Do. (6x 3=18)
15. (a) 4 x 10-9cm aocm ononaé (dipolemoment) 630)
(electric dipole), 5 x 104 NC-I. angajlej=

(uniform electric field) (31(JDOP00130Y

0JimscrulAlcOlaman. csodadloaed

(magnitude of the torque) as-maooaop. 2)

(b) nJOYOQIWI (maximum value
of torque) 0-- ajlmscmlamcQJ0900101aopo. (1)
7 P.T.O.
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\@ Arrive at an expression for equivalent capacitance of 3 capacitors each with

capacitances C,, C,, C, respectively, when connected in

B
X

Series (1'4)

Parallel (1'4)

\@, Obtain the balancing condition in Wheatstone’s bridge.

18. (a)

(b)

Define Magnetisation (n

A bar magnet made of steel has a magnetic moment of 2.5 Am? and a mass of
6.6 x 107 kg. If the density of steel is 7.9 x 10% kgm™>, find the magnetisation of

the magnet. (2)

19.  Arrive at Snell’s law of refraction using Huygen'’s principle.

20. (a)

—~
o
~

N\

21. (®

(b)

SY-224

Give Einstein’s photo electric equation. (1)
Draw a graph showing the variation of stopping potential with frequency. §))
Slope of the above graph is . )

With the help of a circuit diagram, explain the working of a full wave rectifier. )

How can we get a steady dc output from the pulsating output voltage of a full

wave rectifier ? (1)




16.

17.

18.

19.

20.

21.

Cy, Cyy Cy ol @ajomigaBauia@ien 3 dnfomigo)aud @6Y alow)am dloiad
ammWlaflonemiord  @paIes  MVasel  dgfomigamimow)an (equivalent

capacitance) qUANIOD o HEOETRDID) .

(a) cuysmioas (Series) (1%)

(b) aumoamanox (Parallel) (14)
aflgaquosnd @nicwedloer (Wheatstone’s bridge) myeimonirunwee)pg (balancing

condition) TMLANIOB, o OB ).

(a)  @oBIEBB9mMo (Magnetisation) 1B fl06)d. (1)

(b) poyee@eE (steel) Mdanlay B0} eiod BommEBAOM] (bar magnet) #:00fa
eaonag 2.5 Am? @myem. @naiog aflemwo 6.6 x 107 kg amem. poyasie
mom® 7.9 x 103 kgm™ apesmmlal, @omamian @owila:cbanomo

DHOENRDID)B. 2)

06a0nBay” mmle (Huygen’s principle) palc@ouilaj avemeflond @raiaidamm

mlao (Snell’s law of refraction) &e6rBO™)s:.

(@) npaBIYIen] canoego gDeIa Sl muanlodyo (Einstein’s photoelectric equation)

ag)$ )N 1)
(b) @oaED) (frequency)@omaudlal equoaflo) 6alogMauiefl@d  (stopping

potential) en2os6)am @dGo BTSN (NIal (graph) AUOWBe)d:. < (1)
(c) moeder oadlo@aidlal__ amem. 1)

(a) ®0) Tudays wwoalem (circuit diagram) MLaOOWETIOS an)B caial
00&gan@dlen (full wave rectifier) (Iaidomme allvodle:dloe)s. (2)

(b) &) an)B caial @0&Flao@dland MamElea 8vgans canwdesslod
(pulsating output voltage) aflan’ audleao® il @vgang (steady de output)

a)@BOM GMSO3 @¥lw)o ? (1)
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Answer any 3 questions from 22 to 25. Each carries 4 scores.

12)

22. (a) Define electrostatic potential.

(b)

23. (a)
(b)
24. (a)
(b)
(b)

SY-224

Deduce the relation for electric potential due to an electric dipole. ©)

Arrive at a relation connecting current in a metallic conductor and the drift

velocity of the conduction electron. (2)

A copper wire of 10-6m2 area of cross section, carries a current of 2 A. If the
number of free electrons per cubic metre in the wire is 8 x 1028 calculate the

)

average drift velocity of electrons.

Derive an expression for self-inductance of a long solenoid of cross sectional area

A, length 1, having n turns per unit length. (2)

The self-inductance of an air core solenoid is 4.8 mH. If its core is replaced by

iron core, then its self-inductance becomes 1.8 H. Find out the relative

2

permeability of iron.

(converging/diverging)lens of small focal

(1

A simple microscope is a
length.
With the help of a ray diagram, arrive at an expression for
Linear magnification of a simple microscope when image is formed at near
point of vision. (11/2)
(i) Angular magnification of a simple microscope when image is formed at

infinity.

10



22. (a)

23. (a)

(b)

24. (a)

(b)

25. (a)

(b)

SY-224

25 3

afloo. (3x4=12)
(electrostatic potential) mI60JAJlama,. (1)

630) (electric ~ dipole)
(potential) mm.JOco,s0 (3)

(metallic conductor)

(current) (drift velocity of
the conduction electron) (2)
1C-6 m2 (area of cross-section) 630)
2 A dig016)Ql)
X 1028
UDOOUDOI WICOJCO(average drift velocity)
()
A (cross sectional area), I af120J)o,
n (turns per unit length) 630'afl 6Ticauoecmooluload  (solenoid)
(self-inductance) auncyoa,so ()
ca,od (air core) cauoecm001QDI10cg
4.8 mH ca,od co,od (iron core) 2nJCOOO‘)Y9
noglaunoajlamcauoua 1.8 H arncm;. @o0;cnjlocg
(relative permeability) asmaooaop. (2)
630)mowoosm (simple microscope) cacoa€)d 13200
(converging/diverging) (1)
co (ray diagram) monoccaw)oos,

m.jnajoa,somldwoosmo

(i) (near point of vision) (a-I(D1mjl106nJo
am moc-D0O06TD coano
(linear magnification). (1%)
(ii) (infinity) am avowoo€m
ca,omflo (angular magnification).
11 P.T.O.



Answer any 3 questions from 26 to 29. Each carries 5 scores. (B x5=15)

@ ‘@ State Gauss’s law in electrostatics. 1)

(b)

(c)

21." (a)

(b)

(c)

SY-224

Derive an expression for the electric field due to an infinite plane sheet of charge

at a point P distance r from the sheet. The sheet is charged uniformly with a

surface charge density o. 3)

Two large, thin metal plates are parallel and close to each other on their inner

= :
faces, the plates have equal surface charge densities. What is E in the region

between the two plates ? (1)

/

\

+ + +

\

+ + +

+ + +
+ + + +

Show that the steady deflection ¢ produced by a moving coil galvanometer is

proportional to the current flowing through it. (2)
Write down the expression for current sensitivity and voltage sensitivity. (2)

What happens to current sensitivity when number of turns of the galvanometer

coil is increased ? (1)

12




26 m®@3 29 OOW)HN Cal103MFI0s aROmERIEo 3 na)ggmm‘lm‘gmmm‘?l@l@’-

S aapod afla.. (3x5=15)
26. (a) @m«ﬁh(soggo%'lom ey’ aflas (Gauss's Law) (au@moallas)d:. (1)

(b) o quanay ande’ muommaewosymsle (surface charge density) 60}
@R egjolad g 0B (infinite plane sheet of charge) &006mMo,
oMiglad aflam’r ayeomeg P aam milmallect £6018)® AEMLEIBTIMORIBB

(electric field) ALDOIOBY o HOEMNBDI ). (3)

(€) e aelw, eMAE® GEIa0 GxlQLdU3 TLAINOBIW]o ARSI} @A)

@IS BAIEMERS MBanM 21088 QUOM® ®YEIAETD. 0D O6TE

GalQ)@Boaslsaienss caanleivloe HnAIBR®D AGTLEI F ) (@M ? (1

x
\

+ + +

+ + +
+ + +

+ + +

N
%

27. (a) &) aeleep a)je)ud nomdaiemodlgd (moving coil galvanometer) DsneoaaM

mudlea® aly@lame (steady deflection) ¢ @R@IENHS BEIHAN HOUBYD

(A2 0EDIM @RM)aI@I&:a06m  (proportional to the current flowing through
it) ag)m oS B8, 2)

(b) @00  ecvmdmiglaugloeswe (current sensitivity) caIoWBeS=R
smvadmiglaNglapsw)e (voltage sensitivity) MLAAIBIEIBUB ag)9I@)@. 2)

(c) womdauemodigd caowieflon NPOHIOS ag)epe aBavlafloaemiord &0M
omumBdmidlalgles agom MUoRASBEBHAN). 8))

SY-224 13 RRO.



28. (a)
(b)
29. (ah
(b)

SY-224

Derive an expression for impedance in a series LCR circuit and hence arive at an

expression for resonant frequency of the circuit. 3)

A sinusoidalvoltage of peak value 283 V and frequency 50 Hz is applied to a
series LCR circuit in which R = 3Q, L = 25.48 mH and C = 796 gF. What is the

frequency of the source at which resonance occurs ? (2)

Derive an expression for Lens makers formula. (3)

Double convex lenses are to be manufacturedfrom a glass of refractive index

1.55,with both faces of same radius of curvature. yvmatis the radius of curvature

required to get a focal length of 20 ¢cm ? (2)



28. (a)

(b)

29. (a)

(b)

SY-224

cesml (series LCR circuit)
Qonflcwaia-ulmooa (impedance)avnajoa,so ObfBOlama,, mimv
(resonantfrequency) oadldolaop. (3)
283V me-jscuc50 Hz am
co-10U3csgv,R = 3Q, L = 25.48 mH, C = 796 gF. cesml
(frequency)
na-nmofo (resonance) 2)
crucyoa,so (Lens makers formula) 3)
1.55 (refractive index) mlmv,
(both faces) aco (same radius of curvature) 630)
convexlens) cetcoaod
(320((focal length) 20 cm (radius of
curvature) 090000101a6)6TDo ? 2)
15





