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Part - III
PHYSICS

Maximum:60 Scores

FY 24

Time:2 Hours

Cool off time : 15 Minutes

General Instructions to Candidates :

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

2 hours.
o You are neither allowed to write your answers nor to discuss anything with

others during the 'cool off time'.

O Use the 'cool off time' to get familiar with questions and to plan your answers.

o Read the questions carefully before answerrng.

a AII questions are compulsory and only internal choice is allowed.

a When you select a question, all the sub-questions must be answered from

the satne question itself.
o Calcuiations, figures and graphs shouid

a Malayalam version of the questions is

o Give equations wherever necessary.

a Electronic devices except nonprogrammable calculators are not allowed in
the Examination HaII.

O You may use the following physical constants wherever necessary :

Accelerati.on due to gravity on the surface of earth g = 10 ms-2'

Universal gravitational constant G = 6-67 x 10-1r Nm2kg-2.
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Answer,any three questions frorn

1 to 4. Each carry one score. (3 x 1 = 3)

"The, weak nuclear force is

stronger than gravitational

force". State whether this

statement is TRUE or FALSE.

Position (r) - time (t) graphs of two

objects A and B are shown below.

A,t what time the objects meet?

Write any two properties

conservative force.

State first
thermodynamics.
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1 ajrord ,4 ,pJfl@erlgg eo:co;eung|td
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(3x1=B)
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6.

Answer any six questidns from

5 to 11. Each carries two'scores.
.(6x2=L2)

5. Draw a graph showing the

variation of volume of a given

mass of water with temperature

from OoC. In the graph mark the

temperature at which water has

maximum density.

What is sublimation? Write an

example for a sublime material.

The lengths of twg bodies

measured by a metre scale are

l, = (20r0.b) cm and

,, = (1510.2) cm. Calculate :

a) Sum of these lengths.

b) Difference between the

lengths.

^'u1

7.
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5 agrod 11 cuooorjgg errccJ6uBgloi , ,

o61oro a;11 o3o 6 o6e4grnofl nf g(uyooooel@la.

2 ml"eacd ojkoo. (6x2-12)

5. ao3 crllcolro ocnrisetrnolocf, o.5co-.r'nro, '

00C d cnlcmJgg roccJcrfl erdom3cruolgf

o{@Jccruogs3rm oJlu.ro (o:co-o' oloq

acemlao3a. [coconlafl getrr'rurlcri

n-rooco.r<.u1 cructmco errelao3cm

rarcot cn1 s (Ulosa)cgoH sJ6rDJ6.

6. crueg3leoovc6 o€)crncoeJcro"? gc

m)ollccroogro loledcolgf aer3cm

cuml"ro3aoc6ao" 6lot

9Gcooo6rnoo9JrdtJ6.

7. o5rye" o.Jm"roJdogeos m'lgo aoa

cru"oacolrd go:ecolcorl-c;f,

\ = (20t0.b) cm ognnJo

l, = (t5+ 0.2) cm n6)crn3o

orc gcmlolao3cmJ. rocoeoJocolJcrnru

e6mdocooJe.

a) crflgongos rot6

b) crflga'acA romler3gg o{coJcmro

I
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8. Match the following'

10. A

is

Gc-..loloo-l51

FY 24

cnlcrnegg olacco)cn

cruoo-.1C&)o
Derive an expression for escape

speed from a Planet'

wave travelling along a string

I,

9.
9.

described by,

r(r, t) = o'oo5 Siru (so'o r - 3'ol)

in which the numerical constants

are in SI units' Calculate the

wavelength and frequencY of the

wave.

10. noJ m3afla3os cruerololao3cm

coo o{D 16'101ercf, cruoolc&Jo

Y(*,t)= o'oo5 Sjn (ao'o r - 3'ot)

oocmcoJcm3. po-flos cmnlocsoBca SI

o3ern161elcern". 16'roo@to'.rollocf, coooo:

ooe6"et;cu3o

66maocaoae.

Perpendicular to , and P

i .ao F co;-€oJo elo6r:lacculolao3o'

Angular Momentum

cacenllco.r.o""" (Z )

Rdtational equilibrium

n-.r niitao em cruoroleJl coc oJ crun

Linear velocitY (v )

coerjlo t-*-r. (' )

Ir'-54

rorg ol ; carol o)3o

4
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11. a) Draw diagrams showing the

first and thirci harmonics

produced in a closed pipe.

Write the equation for the

fundamental frequency in
terms of iength of'the pipe.

(1)

(1)

Answer any five questions from
72 to 77. Each carries three
scores. (5x3_1b)

12, '\-e-,:,cit.,' can not be added to

I errperature ".

a) This is in accordance r,vith

which law of physics? (t)

b) Check the dimensional

correctness of the equation

PV = Fx rvhere P is the

pressure. V is r-olume. F is
force and r is displacement. (2)

13. Find the magnitude of the

resultant of two vectors A and B

in terms of their magnitudes and

angie g between them.

b)

K-54 Turn Over
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11. a) oo3 Gros6'r0ro ooolflnfl oJorogsJ

ffD 6l(mCa c 6'10 @Jo oJcmCo G (6rDa)Jo

obc0aocemlao3agjos c_I1roo

curocol"6oJ6. (1)

b) oooglocfr mlgo pcdogsjcool

otoslcmocm G.OcuJorolco;Jos

cruocucaJo ooejcoJe. (l)

12 o;ronf, 17 cuooorJgg €-aJcoJddBgld

ogoro E'l eiJo 5 ogegrumrlcri gorooooeJo,J6,.

3 mr"ea,cd ojlroo. (5xs-15)

L2. "1o-icruo)o cocotmlelca;cs- m:gamo

o-c_tgccf, aglco/|9.,,

a) prd," reccdlacrocmt"lnromloet ogni

cnlco;o lotacoocem"? 
- 

(f )

b) PV : ,F, n61., cruoclca;oro1ocf,

oocru o olos 6rD(d crucu)eco

o-lo1ccocc.u1ao3a. (P -> o0€o,

V-+ cu;c.,-t'coo, .F'--+ eueto

-r ) cruoccncrroroo) (Z)

13. A, B ogcml mrr:lcnoacA 0 ogcm

cacemlafl 1o_tccolcorlaooggcafl

GrooJa)eos cruora croralcoorolocr!

ololocemorolo@ cruoojcoJo

o3o-flaolao3a.
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shows the path of an

in uniform circular

b)

Redraw the figure and mark

the directions of velocity and

acceleration of the particle

at P.

An object moving uniformly in

a circular path ofradius 12cm

completes 7 revolutions in

100s. What is the angular

speed, and the linear speed of

the motion?

(1)

K-54

(2)

b)

ocrnlolao3cm o-fl1roro cuocli P

o6cm enJlcn3oJlafl cucru"rurJofloQ

1o-rcctrolnrolecflco.r3o' ro.1osrn

<nrorlcoflcor3o r.Ioo acernlao3a.

L2 cm GoooJgg cuJcrocacro

orcrocotlafl cruocr6OrO3g eJetcn

rurolerJgg ao3 orm:rror3 100 s -cfl 7

or o1 1ao emo or36ruro1 colceo3rmj.

oraujo/locr! cacern'lco.r Gots)(D,

cooflco eoJ@or ng)nr,lcu

e6maoceoSe.

(1)

6
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A iight bullet is fired from a heavy

gun.

a) Choose the CORRECT.

i) Speed of the gun and the

bullet are equai.

ii) Momenta of the bullet and

gun ar.e equal rn rriagnitude

and opposite in direction.

iii) \Iomenta of the gun and

bullet are equal in
magnitude and are in the

same direction"

iv) Velocity of gun and bullet

are equal.

b) By using a suitable
conservation larv in physics,

pro\:e I'our above answer. (2)

BY using the law of equipartition

of energy, derive the value of

ratio of specific heats of a mono

atomic gas.

15.

(1)

16.

K-54

16.

FY 24

15. ecoo 6JS1@ crocaolrot cnlnn3o 6JoA : i

rBCoo eJo6rurD ocuslcor3sne

gro16ao3cm3.

a) orololcor porooo oroo6.ffrDsJaoJa.

i) crocaolccfico.r3o ocuslcor3ene

Q)JGS(DJo GoJCDro ro3a;oeem:.

ii) colcaolccflco.r3o oclsicor3errc

eoJesa)Jo cDaoo.nDloc0

o:olocemo (d)JeucuJo rii|rn

oJloto'lrocu3ocem",

iii) crocaolccfr cor3o ocuslcor3ere

@JGSorJo G,Odocroloca

o,.rolocemo coJe1cuJo e\n

6JcmrDoffncot3ocem".

iv) erocaolccfl co;3o ocuslco.r3ene

arJcsco)Jo totGcuo)o ro3a;octro". (l)

b) rerorla oocml"lronrol oet

ro0rnlceUcgJoC@ (rDoO6r!6.rn

mlco.roo poJGcoc@ogs3roo1

o3agiloopcdroooocop[lcoJ1ao3e,. (Z)

gcdeacorolocfl cruoecor mlcoroo

go-lccorcofo; 5loe o€le oroc6cola

orcroawolocQ o/lcrolog"s @coJ

cocoloragos roaouacnJcnDomjlo@ oJlet

66maoc€oJ6.

3l
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L7. a) Figure shows the strain-stress

curve for a material.

What is the Young's modulus

of the material? e)

ti) Young's modulus of

Aluminium is 70 x LOe Nm-2

and that of copper is

120 x ]r}e Nm-2. Same strain

is to be produced on an

aluminium wire and a copper

wire of equal cross section.

Which wire requires more

force?

Fy 24

17. a) ao3 clcru"ror3cllocfr crdo1sco;lffi-

odolsau" a6oi rocoe

oacs3rorajlolaoJcmJ.

cucru:ro3oJlocfl a.roo"crd cocctu3elcrd

o$(rr.l? (2)

b) oroer3olmlco.rorolocfl corocricru"

cocou3era$ 76 x 10e Nm-2 go

cacgcrlecfraif 120 x IOe Nrn-z

?o 
GroaicmJ. 5lco G-o(o(.l (Delo]gg

ruroer3almlco.lo clcotolm3o cacgd

cu colol cn3o 6JGo ml"o tscol at

arelaocc6 o43rolacem- a3s3ronfl

6nlelo cnel'ee5,Ecdi? (1)

K-54

(1)
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Ansrver any five questions from

1E to 23. Each carries four scores.
(5x4-20)

18. Free fa11 is a uniformly

accelerated motion.

a) Draw the velocity - time

graph of free fa-11. (1)

: -\ -ra-i is throt n vertically

ups'ards with a velocity of

20 ms-1 from the top of a

building. The height of the

point from where the ball is

thrown is 25.0 m from the

gi'ound.

'- il -:i,- high rvill the ball rise?

iii Fi:'* lc,re ri'ill it be befole

the ball hits the ground? (3)

Power is the rate

is done.

at which work

a) Express power in terms of

force and velocity. (1)

19.

K-54 Turn Over

FY 24

18 o3ronfl 23 cuooorJgg s4rcoJonglnf,

og3 er or ea'l o jo 5 o61 ep orll cri gors, o o o eJ(u)Je,.

4 au"eo,c6 oJlroo. (5x4-20)

18. colOeucu-ro oroilaonfl 5lroJ cruo

o..'lamocemi.

(Dlosm

cnldeoccuo orofl aoelloc@ to-JeorcDo

- m)oQQro tcocnri oJoaJ'6oJe. (1)

oo3 oa$soml1ocf, o3aglot colcm3o

20 ms-l lorcero:omilafl BoJ orcro"

cmco o3agflceroaoolcot3crnJ. orot.r"

o3agtceroaoolco.rog3 arJlcnJ

re3olcolafl mlnn3o 25.0 m

gco.ro<omj1acem".

i) o-loo' o{)[(o gooroorolcqao"

GoJC63o ?

ii) o6tral ffuoQQJo aslm.r3cmlcc6

c-err- GJdaJiaf, oln-flao3o? (3)

a)

b)

19" 1o-ror;oro1 oergogs3cm mlroaocsm"

o-lcl0.

I

a) ctrorolocfl cruoorca;o 6ilercrJo

,' toJccuo)cuJo gc6ogs3oml

o€)eA@Ja. (1)



b) An elevator carrying the .

maximum load of 1800 kg is
moving up with a constant

speed of 2 ms-l. The frictional

force opposing the motion is
4000 N. Determine the

minimum power delivered by

the motor to th-e elevator. <2)

c) Express your above answer in
horse power. (l)

bottom of the plane is l.2J{h . e)

c) lf instead of sphere another

objeci,of the same mass and

raditisi,with a different shape

is. used in the above

expelirnent, will it reach the

bottom with the same or

different velocity?

K-54

(1)

10
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b) aoJ ogaecu66 olooccr.tu_, Gcooco)

1800 kg Goroo.lJo eloo14'oacene"

2 ms--l m)o cclcnnrcold

o3agt c etaer' -a eflao3cr-n3. el a cDo

rDSCuOHSSCrO3rm oetaovem ezao

4000 N 6ro6'm". coccgcd

ooaruClaer3r^m o€l6cr.lJo 6Joorlo)

otcu6 oglro? (2)

20.

c) o3agfoet crllongers porDoo a3cjlro

craaknlcoJlafl lotm:"rocoJ1ao3a. (l)

mluotelccucruoailot m1rm3o 6joJ

o€j(nc(,cgo h aoffit ga)ooagg aoJ

ooloi oretromlet3os ococrnl crlloncorur

cocc96o" goJscmJ.

a) ccncgomflocfr ocori M p.o rurooo R

go orocotcd, colcgolurlocf,

o{cm ooro roo s'l cmo c m o caol co.r3gg

oocorf, oc.,-0" pcm6ovtrcot3os

cruoorcaJo o€)eJoJe. (1)

b) ccocgo -lroloi roetomr'leirfr rarcov

o06m3cmlcalgg ioJGCIJC,o

1.2Jgh r6roo6mffn-ocodlcoreoaa. e\
c) aocAOmjlcri cJ6oo (oncco occruJo

(olooo 999roJo, o@r'rncnfl o4m;ou;ror

roOa:Jrui1o.r3ggrrrJoceo, oo3 otcru"ro3

oto"la,gemoloflnfl

pa- rGerocnl4;cGfl , reroni _lo1cl'

nnaorolTorfi n cele o€)6roJrm

lol Gcu o)o ru3o:;m:"rooccol o1 ao3e ac

ro3e4occoJlrrlao3coc? (l)



21. Earth satellites are objpcts which

revolve around the earth-

a) Time period of a geostationary

satellite is

b) Derive an expression for the

time period of a satellite.

c) By using the expression you

derived above, show that
motion of satellite obeys

Kepler's law of periods. (l)

22. a)

b)

Define angle of contact.

Water proofing agents are

added to create a ......... (arge

/ small) angle of contact

between the water and fibres.

(1)

(1)

c) Calculate the excess of
pressure inside an air bubble

of radius 1 nrm formed just

below the free surface of

rvater. Given surface tension

of water 72 x.1g-e Nm-r.' (Z)

K-54 1t
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e3olacr' 4JJgJo otollaosmo orJgJrm

ru cru"ro3aergcern" po-.1 loroo5rn d.

a) ao3 re3mrolo poJtoroo(6rD1o(A

rorocudomm acao

24

21.

b) CoJ goJto)ooo'r,1o€

acaomlocf,

o3oJlao1ao3a.

(2)

Turn Over

(z',)

22.

c) o3a$d o3o-flao19; ffDocucajJo

po:acotcof gl, gGJ[(/)ooronnlocfr

e.JejcDo o6NoJos ra@ruacorom

acet cnlcooonjl mcnJmJ @ocoemcm.

oru'rg!ao/lao3a.

(1)

(2)
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23. s:o3 Oci_r.o6c6*locfl Go6!c

c6)coe oacs3oml o1 ast3nn3.

rocrnloloo3rm

7l = 9oo K,

.c-I11roonn1nfl

T, = 30OK,

a) Modify the given diagram for

a refrigerator.

b) Write tt " "qrrtion for the

coefficient of .performance of

a refrigerator.

(1)

(1)

a) noJ ooto-olgcogocco;l

rocmloloo3cm c_tlicoo ocal

o.rocor'ao3a. . (t)

b) ao3 oo(nnlecogoloc&

oo: 6co.o coc6m-l' mroi oc grorolocfr

erDocucaJo o€)eJ@Je. (l)c) In the given diagram,

{ =900K, f =300K,

Q, = 6400J lcycle

calculate the vaiue of ez. e)

c)

Qt = 6400Jloocruaejlc6

rooarcafl Q aemooc6oJ6.

72
K-54

(2)



Answer any two qucstions from
24 to 26. Each carries five scores.

(2xs-

24. Static friction opposes irnpending
motion.

a) Write the mathematical
equation connecting the
limiting value of static frictio:t
rvith normal reaction.

b) Choose the CORp.ECT
statement :

i) Both kinetic friction and
static friction are
independent of the area of
contact.

ii) Kinetic friction depends
on area of contact, but
static friction do not.

iii) Static friction depends on
area of contact but kinetic
friction do not.

iv) Both kinetic friction and
static friction depend of
the area of contact. (1)

c) A mass rests on a horizontal
plane. The plane is gradually
inclined until at an angle d
with the horizontal, the mass
just begins to slide. Show that
the coefficient of static friction
between the block and the
surface is equal to Tan7. (B) 

I

ff'"''* HssLivE'lN HssLivE.rN HssLivE.*.,

10)

24 a1aai26 o.roo 
FY 24

@,eEg €.e.rcr:Jong1cfl

o43o<oa,'lo3o 2 ogepgorofl crI gorooooeJroJor.

5 m'ea,c6 o.lkoo.

24. mlcgld net6og6rDo rterrn cruccuJcoocoj

o6ofl6ao3cm3.

a) gc6lai 
"euaovemorolocr!

u-rooccuuj oJ1etco.r30 elo5.u

1atot'l 1o-t o6G.rorncu3o nrml a3gg
cnernlro cruocrJceJo o€)eJ(DJ&" (1)

b) oo1 Grgcol porooo
ofiroo6mrDsJaoJ6.

i) mc8l6 "et6ovemcu3o oo6cn_

61eJ .et6ovGrDcuJo cro-ot0co

otro g goJlom oO69 cor6o3nrjlg.

ii) ooam61a" netdngemo ml.o_r60a

olro g goJi om orO@crileo3nn3.

g;c61a net6ogemo

ro@@cfao3rrn1g.

iii) $c6la, netdogemo nu-a.r6cro

o_tog goJlam ro@@cdao3rm3.

ooamglei 
"et6ogemo

rol06gclao3crn1g.

iv) ooamglei .er6ovemot3o

m]cgld "a6ovemot3o mt-cr:aca

o]oggoJlom or9@co/leo3cm3. (1)

c) cro; oflocoJlm iclroerorolro? ao3
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25. a) Derive Bernoulli's equation

for the stream line flow of an

incompressible liquid. G)
b) Figures (a) and (b) refer to the

steady flow of a (nonviscous)

liquid. Which one of the

following two figures is

INCORRECT? (1)

26. a) Prove that the oscillations of
a simple pendulum are simple

harmonic and hence derive an

expression for the time period

of a simple pendulum.

b) What is the length of a sirnple

pendulum, which ticks
seconds?
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