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PHYSICS
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Ti
Cool-off time

Generol Inslruclions to Candidotes :

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

. Use the 'Cool-offtime' to get familiar with questions and to plan your answers.

. Read questions carefully before answering-

o Read the instructions carefully.

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

o 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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. 'eJoA ncoo" ooso' corcBJorlca .uol.ltorogsc(l)lo gonDo6rB0A G@ouJtroflno
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Answer any three questions from I to 4. Each carries one Score.

(3x1=3)
The rotational analogue of mass is called

Which among the following possesses the highest specific heat capacity ?

(D Metals (ii) Ice

(iii) Water (iv) Glass

ji A light body and a heavy body have equal kinetic energies, which one has greater

momentum ?

Select the strongest force from the following list.

(Electromagne(ic force, Gravitational force, Weak nuclear force)

Answer any six questions from 5 to 11. Each carries two Scores.

Obtain the relation between linear velocity and angular velocity.

The position - time graph of two objects A and B are shown below.

(6 x2= 12)

(a) Which body has greater velocity ?

(b) Find the ratio of velocities of A and B.

',t,. The moment of inertia of a thin rod of mass M and lengih / about an axis perpendicular to

the rod at its midpoint is $. ttd the moment of inertia of the rod about an axis

perpendicular to it and passing through one end of the rod.

B Derive an expression for the variation of g with height (h) above the surface of the earth.

5

6
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1.

2.

J.

4.

5.

6.

1 a3rorc8 4 oroocolg co-rco5ongiloS ogorure,'lerlo 3 ogqpolol<rigoroooaeltolal.
I ccrgc<6 o-lloro. (3 x 1 = 3)

o c mi cri m-l o c cn o c oll .'l o1 (4, o em4J et m cnr l s 3gp ieo ofl e Gn goi- clOsID-.

toc oe oacs3orofl ol eer3cmot oil oE "6ofl 
mc em- ojl crol",g otc.'.lcucolko ^{igol" a]s3old

g@o)"

(i) celc.'oanrcd

(iii) EtPro

(ii) o"O(ru"

(iv) lgccru"

aco] {3ccoo 6r}o6trnrD otm-i<oSoJlm}o oo} cc@o 6:3dlo ormian3oilcn}o {o}eLJoorllca,cdepeao

orgo erneil o8 o6ofl cnc em" e,3s3<ooE GtQ€oo I g g ol' ?

oilcop oacs3<oro'flo1ao3cmoLoflo8 "6corcerl".6Jgol" 
<.oa"oilcorfloo) 61118lo.

(oootngor o,cclofla 5'DJpto, ogogot-1ca6os/5lT 6DJEJo, <roe"ofla,3oerco mg$lorcd enLeL")

5 a3orc8 11 oro<oorggg crrcBJollgfloE "6oole,:lello 
6 oggBclolffi gollDooael{olla,.

2 ccrgcd oflor. (6 x 2 = 12\

coollaD (oJcorooJlo cec6n lao (otcoroollo ormlet3gg 5DJo\Do o3Jlao1ao3a,.

A, B 
"6cnfl 

o6re"ologl<ol66lglos oDoco)o - olJoQoo (crlcoo"(ocov oe,cs3otoflo1eel3cm3.

(a) 
"6oioLmiroSoJlcncem-1.,-rGolu)o 

olsl<ocfl ?

(b) A ot;osorgo B ol3osot3o (olcolooRod ormlerpg ctncnlolcroo aerc]oJldl6o]o,.

7. 'M' oc(Dlo '/ ' crflgoL3a;gq oro3 cm66nD eemoloo! o<r-:5enjlcnSojlellos eemriof

Eto6ruocefl colceloD GDarJoGro <orgmr-oroaceerlol3gg cocooof,oc.ro-pccnd ""5Y
<cq6lcm]. pc oemrnoo! ocogorol- e,ldl Ejo6IUocQQJl colca,]cD ctroaruooro)

<argm)".,-roOOeeill Oocooof, Oc.'o-pcm6osdi e5rD€oC6Ola,.

8. relolor3os g.'-ro1<oeL<ororloE .l*3ge 9aococor6flcncn3mlo14i

orJ@JcmJosslm] o6crriacenfl6o](m oDoorc&Jo o$la,o1eer3e.
oOoBOC)
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g. Derive the relation Co - Cu : R where C, and C, are molar specific heat capacities of

an ideal gas at constant pressure and volume respectively and R is the universal gas

constant.

10. What do you mean by Mean free path ? Give an equation for Mean free path.

l l. A particle executes SHM of amplitude A. At what distance from the mean position is

its kinetic energy equal to its potential energy ?

Answer any six questions from 12 to 18. Each carries three Scores. (6x3=18)

lZ. A large force acting for a short interval of time is called impulsive force.

(a) What is the SI unit of impulse ? (1)

(b) Two billiard balls each of mass 0.05 kg. moving in opposite direction with speed

6 mls collide and rebound with the same speed. What is the impulse imparted to

each ball due to the other ?

13. The velocity - time graph of an object is given below.

o Time +
The area under this graph gives

Derive the relation x : Vot + Yz a0 using the above graph.

14. A body cools from 80oC to 50oC in 5 minutes. Calculate the time it taken to cool from

60oC to 30'C. The temperature of the surrounding is 20oC. ': '

(2)

(a)

(b)

(1)

(2)
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9. Co - Cr: R.'{DCm (Uoorc&Jo o3"Jlao1eer3a. p<o1o6 Co org" C, ollo mrolootdgorofler3o

mmloo:5c.rr-oolofler3o3gg cocgcd on,nl.,g orc.rt<lrco1ola,g3" R .Ocmroi
or3enll cor v-ou<ifl o5c mr- mo1 o o,ol lo c 6](m].

10. 'dlodgodlorcoro" ' 
"gcmo)"oecere- 

gcg<nleer3cmoi o0(roc6rn" ? dloAhdorcolnfloo!
fiDooJcolJo rt$e]co]e.

I l. SHM crioJlc<r.roroce](m ao3eenfleol]os cqao)<ol A ropre3cm3. p<o'ilooo! crDocoleJlo

enJlcn3ono8crflcm- o6cto o3o<oroflercern- ooflcacrdezeeorg" cruoloflcacdezeeot3"
o3o5acoJloro3(mol-.

12 aproE 18 oto<ootgg corco5alngiloS o6oole,'lerJo 6 oggBorolclgoroooaelole.
3 ccrgc<6 o.lloro. (6x3=18)

12. oo3 ootolo m)aaoc6nDeo-lorcolcufldol(m ao3 ole-llco drueJo(oro cngcoJtn5ruero o@cm]

.ilOG)l(m]. t

(a) <orgcorooroiloofl SI otgerrng 
"OorDc5rD- 

? (1)

(b) 0.05 kg acmrlge osre' enJlg5c6or.:- cenLcgge,od oJl"udlro dl<rooflrrfl 6 m/s
coLotoroJlnfl mnorolgg a,pilolldlq Gu0oeo Grac(o coroorcJlnf, rorlolg
eorcel(m]. po)ld acc(oc c5rucplo ac8 c6rucg[lcfl lorcorccril@6r3cm G@GoJa)o

oere3.'fldleoge. (2)

1 3 . ao3 orm.l-<olon oq loJGoJ oo - oDoG)o (ulco-o- tolcov oe,cs3otofl o1aer3cm3.

u Time --+
(a) po goc"dlcn-cocoport@ oroggoi orgoilolaer3o.

(b) o3agflafl oa,cs3orollolaer3cm [ulcon" gcrtcotcufl4i x : Vot + % at2 o6,)cm

oDoorc&lo opfl eo1eer3o.

14. ao3 om:-or3 80"C nfl crllgmgo 50oC aelao- coeiDl€ofmru,lfii 5

"Oe1cfl 60oC cE crllcm- 30oC celeo' o6rDaofmoflcri 
"611ro

ot3g3..tcdlocfl rocorllo 20'C roqraScmS.

o10rf oosl66,lml.

fiDOGDo o$sleOlo.

(1)

(2)
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15. Derive an expression for period of oscillation of a loaded spring'

16.Thestress-straingraphoftwomaterialsAandBareshownbelow.

State the law which relates stress with suain'

Which of the two materials has the greater Young's modulu-s ''

Which of the two materials is more ductile ?

17. A solid cylinder of mass 20 kg. rotates about its oris with angular speed 100 rad' s-l'

The radius of the cylinder is 0.25 m. what is the kinetic energy associated with the

rotation of the cylinder ? What is the magnitude of angular momentum of the cylinder

about its axis ?

18. carnot cycle for a heat engine with an ideal gas as the working substance is shown

below.

,, v3, T2)

Name the four processes taking place in Carnot cycle'

can a camot engine work if its sink and source are interchanged ? Explain'

(a)

(b)

(c)

(1)

(1)

(1)

(a)

(b)

(2)

(1)

StrainStrain

,, V2, T1)

6
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15. ao] ceJccDoD- mf"Jl"ufloof, cocacnoorloo! rargoLdorocn

e,sregcrJldloerymofl cn3g fiDooJc&Jo o3Jle,o1oo3e.

16. A, B o6cnfl oere"oLmiolo,glos o(aBqt - mlsojloE (cDco.o-o)coe a,cenll4[o1eer3cm3.

Strain Strain

o(oB qtsl" CaBoJl atl" or m1 afl eru mo1 fl eo 3cm crfl or o " 1.'r mi<orcoJl 6el]6.

po @GrE" oI m-fto3agfl af o61ofl mcem' @ro<r"m)- coco-rr]et m)-els3roxrf ?

po o 5rB- or miro3a $ oE o.of (o)c 6rn" a3s g<om$ ml e-oo g o c ojl g3g oi

17. 20 kg acm)]gD no] oercn miejlered 100 rad. s'l cecenflq) corcroo)ollcfl ronofloofl

Gro6f/o(6ro Gnm;.roacd6,1 6o6Blcm]. miejlerenlons (6@@o 0.25 m GrO5m:

mlefleieoloofl otolgeoem o<oflcacdepero &crEloJldleo3e. @o mneflereclloo!

Gn@ruoonD orgm-l-(rtooceerl onofloo! cecenJlo orodooroiloo3 ololocemo

oere3.'fldleo3e.

18. 1.'tot6orocn otmr-<in3 oogoulox$ oJc(ru- <aDCorS]@ ocoJe)(mDm'iloo! a,cdccncf
oorueefl $ oo! 

"Jl 
gor <o)c oe oa,cs3rorofl o1 oer3cm3.

,, vr, T2)

rn
.r)o
l<
a

.n
U)
o)

a

(a)

(b)

(c)

(1)

(1)

(l)

(a)

(b)

acdccnc5ioom^leo1gflnfl cnsaerScm 4 Co.rorr6coormor]g]os crrrd"61e3<oga,. (2)

ool actOccncgi oricro*no€ mfle,3" GoDCe"oDlo rl:om,li..too ocglolcoE G)(coo

Coror 6 orofl eei3coc ? oJl <roooceo3a.
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Answer any 3 questions from 19 to 22. Each carries four Scores.

19. The figure below shows the path of a projectile motion.

Obtain the expressions for maximum height and time of flight.

What is the angle of projection for maximum horizontal range ?

(a)

(b)

(3x4=12)

(3)

(1)

20. Several games such as billiards, marbles or czurom involve collision.

(a) What is meant by completely inelastic collision ? (1)

(b) Show that in a perfectly elastic collision in one dimension, the relative velocity

after collision is numerically equal to relative velocity before collision. (3)

21. [epler formulated three laws of planetory motion.

(a) State the Kepler's law of priods ? (1)

(b) A saturn year is 29.5 times the earth year. How far is the saturn from the sun if the

earth is 1.5 x lOe km away from the sun ? (2)

(c) Of which conservation law is the Kepler's second law of planetory Lotion, a

consequence ? . (1)

22. When a metallic sphere falls through castor oil, its velocity become uniform, called

terminal velocity.

(a) Write the expression for terminal velocity. (1)

(b) The terminal velocity of a copper ball of radius 2 mm falling through a tank of oil

at 20oC is 6.5 cm/s. Compute the viscosity of the oil at 20oC. Density of oil is

1.5 x 103 kg/m3. Density of copper is 8.9 x 103 kg/m3. (2)

(c) Rain drops falling under gravity do not acquire very high velocity. Why ? (1)

HSql i\/F IN HqSl i\/F ll\l uccr i\/t-- lrt uccr ;rrE !^r r r..r :r

1
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19 oyo'ro8 22 orooorS@ c,rcBJtrRglo8 
"6ei<orelerp 3 o6gBronnlm-gololooaelolo,.

4 cagcd o-flrol".

(3x4=12)
n (o 

J c coJ csa"o ogo8 ca c"u o ofl oJ c (oaolos rJl 6oo (oc oeo6c sSororl o1 eerJcm3.
v

a--- - -\

(a) o-toocotcrJl golooroflonS-3" m-loo-roleococns]6nD mtootcoloflon3-p ouooJo&Jo
o;Jlao1eo3e,. (3)

(b) o0$ol3o a3s3ro'roE ojlo<oJlcn BJ{0o alggcm<o1cri cDolroJac@ ololcoeea,uo6
cecend.'g(o ? (f)

il(1. ariler5c6oo"m.r", oc6enjlodmrl 6c@o cerucdor.r- o3to.lercao a$egiloE aupfla3grif,
ms@oJ(mJ.

(a) .r36epacor3o poa percmiol6,oca0) €,35i1a3gos .r6;cm<or-oacere-
gcguolao;cmorocro" ? (1)

(b) ccndcooroiler;osao3gE 
"u36emocor3o petcmt"oile<olaoleg eggflo3geJl<if,,

e3Sflo}5eilcti o3o6"-1399 rorgcotaMe (orGoi{Dor}o eggilapeJlcri cuo.1solBa
otgcolaMd: Colcoroollo oDoolJC 

"-toocoJl o;elJocoDcm'o<olgiloJl€o]6. (3)
I

--.r :l lL. (tnorls'Rg]os olerff)oor?Delol4 oe56 aScm'crilorooncd o3.,.rogs3oofl.
(a) .'flcdloogacoilalmoofls oegoloofl rrflotao 1",-rmt-orcojl6oJau. (l)

. (b) o@J ruce$en0 o16.,go re3ololloa orr6.,soror1oqg2g.5 osonceml relo1 mrp5crflo8
cn1cm}" 1.5 x 10e km roaeoerotcoemojloS ruccgen0 m3o5criloE crilcm3o o{DC<o

Gra&oelQocooncm"a,sres"rildleogo. (2)
(c) (cl)oo@'BgJos olplm@Rog6,lo1qlgg oegolocr! @5necooonD rnloroo "Ooi

fiDo@6rru6rD crilcoaorsacoJl eum.ooH$@1€olcml. (1)

2:i)'. ocg36 ocollejlel3os oco] cetcorflco Gocpo oreJloo;ccrucod <on<ofloofl (oJGoJoo
fiu 0 c (r)o co,]cm3. p <ofl Om osd o1 cnnf 1ot cot o" 

"0 
Cm] ol Oao](m].

(a) osdalcnoE gotcoto<orn1ocrfl mlaotceJo o(fe]<oJ6. (l)
(b) 2 mm G,o<oalge o.o] cacg6 ceuccd 2ooc erl@ oo] ocojloEscel<rB

lefleel3cm-rcod onofloofl os6almoE (oJGoJ@o 6.5 cm/s cr96m: 20 "C-cfl
acoflefloo! oJlm-ice,cmigl eeneS.fldaoge. acolleJloofl mrc(cnol 1.5 x 103 kd-3

(2)
avororpgilaoda" orgoo

(1)

P.T.O.

1q.

cecgo'loo! m)c(cBo 8,9 x 103 kg/m3.
(c) o3o3or_1e6osiaT eruetororco8 <occseei oflv3cm

pcordcm(oJGoJooetdleerc6ritoi,r6lcrol-oacene'?
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Answer any three questions from 23 to 26. Each carries five scores. (3x5=15)

23. The correctness of equation can be checked using the principle of homogeneity in
dimensions.

(a) State the principle of homogeneity, (1)

n
(b) Using this principle, check whether the equation f : ,, \E is dimensionally

correct, where f-frequency, /Jength and g-acceleration due to gravity. (2)

(c) The velocity V of a particle depends on time 't' as V : At2 + Bt. Find the

dimensions and units of A and B. Q)

24. The static friction comes into play at the moment the force is applied.

(a) Write the relation between static friction and normal reaction. (1)

(b) Determine the maximum acceleration of the train in which a box lying on its floor

will remain stationary, given that the coefficient of static friction betrveen the box

and the train's floor is 0.15. Q)
(c) State the laws of limiting friction. (2)

25. While conducting a resonance column experiment in the

maximum sound at a certain height.

(a) Which phenomenon is responsible for this ?

laboratory you can hear the

(b) Is resonance column apparatus an open pipe or a closed pipe ?

(c) Find the ratio of frequencies of the first three harmonics in the

apparatus.

26. A fluid moving in a pipe of varying cross-sectional atea is shown below.
DE

A
P1

(1)
(1)

resonance column
" (3)

L2
P2

(a)

(b)

FY 24

What is the difference between streamline flow and

State and prove Bemoulli's principle.

(2)

(3)
turbulent

10

flow ?
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23 a3orc8 26 oto<oaolgg crca5amgiloS o6o<orc,1er3o 3 rlgc;Borolffigcor?Dooaelole.
5 acrgcd o.flcor. (3 x 5 = 15)

23. aoJ nDaoJceJo <,oollotccernc "{D(m" ".ro1ccnc<rJleet3cmorlcn" ooouaod.,gcrilopt
c.'oc c o c eCl crfl 91 <orop p ot c aoc cDl 66l](m ].
(a) c.roccacdlcrflgl <ool1" 6.'togcojleer3el. (1)

(b) f : 2n * ** oDoorc&Jo po {DrDJo g",rcorcol4f <roollcoccemc .,(DCm-

otolccroc<rJldola.pond f 
"gcmoi<orgor5<orofor3o 

/crflgo:g"g <rll<o3colca,6.,sj6mo

o]ero]gp @JcooDorJo <ar06l]cml. (2)

(c) V : At2 + Bt o6cmo'iao3 aenlleaolos (oJcoroorlo ouoe)oJlo olmle.r3gg 6Dro\Do

ecerrflaerScm]. A colosorSo B or3osorl. o]6[19]o oD(DooEogcn]o ogv]o)]6. (2)

24. 5DlElo oo,cs]66,loD crflal"soloflercern'gpcgleit"nleirsiod g.rtcotdonileocot3cm<oi
(a) mp$d loo1e""ucnp ccncdao8 olorca,irscn3" omletSgp d)l$\Do ecerrfloer3cm

oDoolc&Jo rr{[)e}tol]6. (1)
(b) co] csollctfloof, ooojloE col c6ruca,"m)" crJl<rorercolmroofl<rf, ol3soernoaeilo8

Csoilcnlcri oocslaoloD "6tgol. a,;dlco coJ@6rDo e,erre3"jldleerla,. c6ruc6"crulo
gs oil crfl o o! @oaolo orml et 3gg g1p 

91 
ei C"o1 a,""s od 0. I 5 or9 em1

(c) eJl a1 91"<ri1"n1ai-,v oofl crfl orooncd o6e;<o]6.

25. eLcerucoSolojloE ooocn-lcemcdm.l" G6cpo 
"'Jcdla,sidrDo 

ooJglccrucod ool Colco.lJa
goro olo'fl o8 gol<0cm c0 6Dr"Bo cacdesr;cm3.
(a) 

"6oi1.u <or1reccruac6rr,"p rofl crf a,coem" ?

(b) ooomJc6lDoEm-l"cacao eoJ&@5IDo tDlocrD oocrrJcc6rDc GnsoonD ooordcc6rDc

(1)

(2)

(2)

"{)m-.'Oe}<o'r;4, ?

(c) ooom>cemodm.l" G&cpo gctlaOemOroflOa GroB,ooro 
^r*- 

tt'

26. orJ<oJcnrn coootos oilmiofldepo3gg o<o; oo"rg|ergos c.'rc6,]aD leorooiloo! orErc)o
<u)c oe ac errfl 4[ o1 6o]cm].

ooct6cacenJlaoleglos orgot5ooflaglos Gncn3orc(Do o3Jle,o1oer3a. (3)

ffuidlo ooerod crgcaolo sdcru3eroflc"g?aDl. <om1eL3gg orJoJccruo o61u3<or3a, ?

A2
P2

(a)

(b)

FY 24
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