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Part - III 

PHYSICS 

Maximum : 60 Scores 

General Instructions to Candidates: 

Time : 2 Hours 

Cool off time: 15 Minutes 

• There is a 'Cool off time' of 15 rninutes in addition to the writing time of 
2 hours. 

e You are neither allowed to write your answers nor to discuss anything with 
others during the 'cool off time'. 

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

9 Read the questions carefully before answering. 

• All questions are compulsory and only internal choice is allowed. 

• When you select a question, all the sub.questions rn.ust be answered from the 
sa1ne question itself. 

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

• lVIalayalam version of the ques6ons is also provided. 

• Give equations wherever necessary. 

• Electronic devices except nonprogran1mable calculators are not allowed in the 
Examination Hall. 
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1. 

2. 

3. 

Which one of the following force 
is present between all objects in 
universe? 

a) Electromagnetic force 

b) Magnetic force 

c) Gravitational force 

d) Strong nuclear force 

a) The error in the measurement 
of radius of a circle is 0.6%. 
Find the percentage error in 
the calculation of the area of 
the circle. 

b) Name the principle used to 
check the correctness of an 
equation. 

c) What IS the number of 
significant figures in 
0.00820 J? 

Velocity - time graph of an object 
is given below. 

t 
Velocity 

(m/s) 

--~~~~~~~-~ 
Time (s) -> 

(1) 

(2) 

(1) 

(1) 

a) What type of motion is 
indicated by the above graph? (1) 

b) Derive a relation connecting 
the displacement and time for 
this type of motion. (2) 

, c) The ratio of velocity to speed 
of an object is .......... . 

i) one 

ii) greater than one 

iii) less than one 

iv) either less than one or 

equal to one (1) 
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®0@19 oJOW6cm m.JeJ6m3~1am LoJnJG©J 

CITTID16) eJ nti)~p OJ en) ®6c£16) cm c£16) ~m1 smJl am 
an06TD6cm® omcmo6ID? 

a) 6)6)0JG~CID d7JOCTITT1an m.JeJo 

b) ano CTITT1 an m.J e.i o 

c) C!W~6 CID J Oan rocrl16TD 6nJ eJ 0 

d) CfZ)ce;'@ Q)OCQJ <m])6mOJ 6nJ eJ o 

a) 63<06 ru~mmmm16)~ cm])mo rom~c£16)6cm 

@1eJ6~ ntj)Oro 0.6% <m]j6)6ffiffi:J1am 

oJkruu@i ro6™o d7J6ffic£16)0c£16)6(ffi @1 eJ~ 

ntj)Oro n{j)l® CfZ)@Q)Offio? 

b) 63ro 6 ffi) a:iru Oanc)CITTID16)~ C/Z)ffi16)®R6ancm 

oJ ro1 (] CfZ) o w1 c£16)000 ~ oJ (] wo (J)1~6 cm 

@@Jmm16)~ (]n.Jro ntl)l5'6®6an. 

c) o. 00820J am ~~ cru1wm1C"l.01c£16)o'A' 

n.01(J)06d7J™@s Cl{D6™o Cl{Dl®? 

63<06 OJ ffi)u cm 6 oJl 6) ~ l n.J (] (lJ CJ) - ffi) a: CQ) 

l(J)On.OOGID ®0@19 6)d7JOS6®m1<n1c£16)6cm®: 

t 
LnJ<20J(J)o 

(m/s) 

--~~~~~~~-~ 
ffi)Q)CQJo (s) -) 

a) nffi® anroo .!l.Je.ima:io6ID a:i6an§leJ61®m 
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(1) 

(2) 

(1) 

(1) 

l CJ) On.Ou ffi) J.!l..11~c£16)6 cm@. ( 1) 

b) (] Q) am'Jj 06t'U'Tm .!lJ eJ m mm1 am ( t) ffi) Q) CQJo 

6)d7JOGTIS" ~61150an6cm ffi) LOOffiOCTm<n®m1 

ffi 63<06 ffi)Q)OJOanc)o <OJnJ'lan<01c£16)6d7J. ( 2) 

c) LoJ<20J(J)ClJ6o (]OJ(J)®W6mOW6~ 

i) 63rrnomJlro1c£16)6o 

ii) 63rrn16)mc£16)ocm rue.i6®ocQJlro1c£16)6o 

iii) 63cm16)mc£16)ocm @.!l.J06®ocQJlro1c0060 

iv) 63CTn16)ffic£16)0cm 6).!l.J06(]®0 rom@~~am 

(1) 



4. When a body is projected into air 

with certain initial velocity 

making an angle with the 

horizontal, it will travel in a 

parabolic path. 

a) What are the vertical and 

horizontal components of 

velocity? 

b) With a diagram, derive an 

expression for : 

i) Maximum height 

ii) Time of flight 

c) A ball is dropped through the 

window of a train travelling 

with high velocity, to a man 

standing near the track. The 
• 

ball .......... .. 

i) falls down vertically 

ii) moves straight horizontally 

iii) follows an elliptical path 

iv) follows a parabolic path 
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4. 63ffi6 OJmf®60J16lm m1~1an Ln.J~OJW 

~®m056dhJS1 ®1 mCf.!>lJi m <IDCJcM:1 ®m1 am 

m1crn6o 63ffi6 ~c£noGm1am O{f;01CQJ6<£hCQJ06>Gm 

Em 1 am ®?J ® 63 m6 n.J mo6lmJ ogi cB6) n.JoancWl am 

<ruGmJ cn1c0060. 

Ln.J ~OJ wm-m16loA 

nffi6>®~0o? 

an o 6> ':P 'J:J o CQJ 6 cm ru c00u cru Ql OJ o dhc) o 

cn~nJ1c£ncn1c006dh. 

· i) n.JCOQlOQJW1 ~CQJCOo 

ii) <TUGmJOCOo nJJiO®m1CQJOcOOOffiOOJ 

c) 63m6 n.Jom16lm ~ruwm-m1am cruGmJco1 

c006crn aniOJ6fr51CQJ66lS ~moe.icWleJ~6ls 

n.J60<X®mc00u g;Q§OaYb n.JO®CQJ66>5 

cruaiin.Jm-mu m1amc006crn mm>~16lm 

u n u u <ruomJmW1-8,d nJom ............... . 
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5. When a horse suddenly starts 

moving, the rider falls backward. 

a) Na1ne and state the law used 

to explain the above situation. (2) 

6. 

b) State the law of conservation 

of linear momentum and 

prove it on the basis of second 

law of motion. 

c) State true or false. 

An iron ball and a wodden ball 

of the same radius are 

released from a height in 

vaccum; the iron ball will 

reach the ground first. 

Force is required to lift a body 

from the ground to a height h and 

work is measured as the product 

of force and magnitude of 

displacement. 

a) Name the energy possessed by 

the body at maximum height. 

Write an equation for it. 
' 

b) A man of mass 60 kg carries a 

stone of mass 20 kg to the top 

of a multistoreyed building of 

height 50 m. Calculate the 

total energy spent by hi1n? 

(g = 9.8 m/s2
) 
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8~ ~drn, o.Q~6<l5\sc:fbW6o m1m>mo 

LcLJCTU.08nJ1d3€;6cfuCQJ~p @!l.J<fil6cm. ( 2) 

b) ffi'@ d16) cru o cu ctMJ 6ffi m1 w Q) o 

lo. l CTllO 0 nJ1 cilii\; cfu . CU Gr@ 0 o ..QJ eJ m 

m1WOJCIT®1@~ <mllSiCTJJ.08ffiCTll'm1Ml cmlJ(6)' 

tJ C6) ~1mJldn>)6c:fb" 

nJ CW\~ o Q <l\!i cnJ o..J mi\!, o 63 ~ rn 

~wmamri'lcITTi m1crn6o ~Jm~®CQflcnn <fu~s1 

rc:i·;rc;~t:.f}--\1 ~c:::r1~ c.Yl(ll'C~J ~ 'Cci (Gr();G~C 
~ v-r .. ·l J 2'.;::;>·" >;.; 2'. 0 I• ;_i .. ·.J l::!J ·'J 

6. 63COJi cLJCf',rm\ip,_.~f)m ®omflam m1CTTJJo h 

~ CQJ ro ®m1 aft ~) CITnn1cB6)0 cm 61'.J eJ o 

CG'@) OJ ~ c) Q) o Gnf. 61 ..aJ ~6 rm l o.J ru J corm1 

61'.J eJ <O'rn18cBW 60 CT1..ill8ffi8r®COam5)16J~CQ.l6o 

w 6 6TDm nD e.1 mo co..n cB:i6l11cBtiJO cito'I 80. 

a) nffi 8 OJJp ~ OJJ roconn1 af-6 om corID 6 ~ m _Jo cJO 

OJ CTDU ® 6 ffi'@ro 1':?~1cOO6 rm ~ 'D m@€2 o 

o.G)l®? ~"8 ~0ffi~<O'rn)1mu 63COJ, 

cru Q) 0..1 o cilij o o.{j) v; d COlJcB:i. 

b) 60 kg Q)Jrµj6~ 63(Q:)(fD 20 kg 

Q)8~ 63COJ ~" 50 ffi §2C!llCOO:l&;~ 

6) cfu 8 6) 6'!15 ~lID1d2€>.J/ffi2,. fil2 ®l m 8 (Q)1 

(ID() (!)):) cm t.B6\~, 6J _Q_J eJ ()j 8 cw mTQ) 6! cm 

(2) 

(1) 

(2) 

22'-:Jffi~o ~l®? (g = 9.8 m/s'2) (2) 



7. The rotational analogue of force 

is moment of force, also called 

torque. 

a) The turning effect of force is 

maximum when the angle 

between r and F is . .. ..... ..... (I) 

b) A wheel starting from rest 

acquires an angular velocity of 

10 rad/s in two seconds. The 

mom.ent of inertia of the wheel 

is 0.4 kg m 2
. Calculate the 

torque acting on it. 

c) The possibility of falling 

backward with the ladder is 

inore \vhen ycu are high up on 

(3) 

the ladder than when you just 

begin to climb. Explain why. (1) 

8. The acceleration due to gravity 

may vary with altitude and depth. 

a) Arrive at an expression for 

acceleration due to gravity at 

a height h. (h <<RE) 

b) Why does satellite need no fuel 

to go around a planet in its 

(2) 

fixed orbit? (2) 

c)· Acceleration due to gravity is 
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independent of .......... . 

(mass of earth I mass of body) (1) 
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7. OJffimm6fil .QJe.Jmmm1arn 6Ylle.Jmm1mu 

ffi) Ql 0 m Ql 0 6TDU 6YlJ eJ mm16) ~ 6) Ql 0 Ql ~U 

<7fillLOOJO cgsoffic:0€). 

cm1ro1cf}6)6 OJ om 6~ 

Ln.JOoJcm1 nffiROJ6o cfhlS6®af6 af@cfh6® 

® r 220 F 220 cma:m1e.J6fil§ C8cfh06TD!W 
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<7filJ~oJ .................... m@cfh6cgffiJJ~06ffi. ( 1) 

b) m1®Je.JoriJcruomJlarn m1rm6o .QJe.Jmc 

m@<O o <51-8.J 63 <O 6 .!2J L cfho 2 6) <ru c6ti) ~ 

6)cfb06f(Su 10 rad/ s m@CT0(1)6e.J om 
L nJ cg OJ (/) o cg m s16) w s 6 mm 6. 

.QJLcB:imm1@~ 6)Ql8Ql~ 638o..Ou ~cgmffioS:jJ 

O .4 kg m 2 mm>@61na:b1arn cgsoffic:0€) 

cfh6)6n'Smm6cfh. 

c) 63ro6 nffi61nlcgwo@so<Jjo n.JlocB:i1C8e.JcB{J) 

oJ'l ~ 6 OJ 8 m 6~ cruo w J® nm 6TD1 mJl am 
cfhCQJ01mm6S 6ID3 6 C8 ffiJ 019 6fil§®1 C8fficf}6)8U0 

{7filJ w 1 cfh Ql 0 cfh 6 rm emu §) CQ) ro com 1 am 

om mm 6cgffiJ019 Cl 6TDU, om mn 6 6) cfh 0 6n'SU? 

(3) 

oJl~GQl8cf}6)J,cfh. (1) 

8. (f)J,ffiJ,®JOcfh&o.9:j61no D:lle.Jal6~ ®Jffi6TDo 

~CQJCOCITT"0">1mJ,o mm>~mm1m6o <7fillffi6CTDffi1-8.Ju 

OJJ®JOCTU@<JjS6\m6. 

a) h 22w romml af6 (1)6C06@J ocB:iro o.9:j 6Ti)o 

alle.J al660'50cfhJ,\m ®j ffi6lnmm1 mu 63C06 

CTUQXU)cfhJ0 ro~J,cfh. ( h < < RE ) ( 2) 

b) 63ffiJ, L(f)o.Omm1mu .QJ6R6o cruo1roaiow 

L <S ai6m nJ LO mm1 e.Jl@s cru6ml ro1cf}6)60J om 
63ffi6 ~n.J l(l)o.OaJrm1mu gJ2ffiuWmo 

m@OJ~Jai1~. ommn6@cfhoms"? (2) 

c) (1)6ffi6®JOcfbffio.9:j6TDo alle.Jal6fil§ ®J<06lno 

.. .............. @m CTUJOW'lm1cf}6)6\m1~. 

( @lai1W66)S aioq~f I OJ cruu®60J16)~ 

aiocw) (1) 

ctrm6>~an1am 
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OR 

For a particle to overcome the 

gravitational pull of the earth, it 

is projected with a minimu1n 

velocity. 

a) Name the minimum velocity. 

b) Obtain an expression for the 

above minimum velocity. 

c) A ball bounces more on the 

surface of the moon than on 

the earth. Explain why. 

9. The stress-strain graph for wires 

of two materials A and B are 

given below. 

A 

t 
stress 

strain ~ 

a) Which material IS more 

ductile? 

' 
b) When spring balances are 

continuously used for long 

time, they show wrong 

reading. Explain why. 
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63ffi6 O.JCT'Ju®60J1mu <SJQJ1COJ66)S 

cn 6 ro 6 <m J o c£b ro ~ 6ll1 ru e.i w <ITTm 1 <efO m1 rm u 

CLl60ami' ~CL! OcfbOclb o.ffiROJ6o c£b606mYU) 63ffi6 

lCLl~OJ(f)o m-@OJ(mJQ)66n5Uo 

a) gJ2 'D c£b 6 o 6mYU) l CLJ ~ OJ cn <ITTm 16) ~ 

(gnJ 6)a>mno61T)? 

b) ~'D c£b606T'Om lCLI ~OJ Cf) CITTm1mu 63ffi6 
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(I) 

ffi)Q)OJOcfbJo a>JnJlcfba>1c006c£b. ( 2) 

c) @ro6 n.Jmn @Jai1mJlam cB:i6<m1-9.d6wro6rm<m1 

6) m c00 o cm c£b J s 6 cm <efO ~ w ro mm1 <efO 

~Lmm1cef0 c£b6®1_q,46COJa>6rm6 

O{Dmrl66)c£b0srrs"? o.JlcmBal0c006c£b. (2) 

t 

m)6)LSmJlrib ~ 

a) nffi®u OJ ffi)u (ID 6 OJ 0 61T)u cfbJS6®cefO 

(UkfuSmJl <efO ? p. (I) 

b) ()1)ul<'.Jl6()8" l®O<pd6cfbUO (ID 6 s C0-9.d CQ) 0 mJl 

OJ ~ 6) (() cOO 0 eJ 0 ~ nJ ~ w o cn1.!?J 6 

cfb~ w 6~mJocm arm OJ 6)®ROCOJ d1 ru.516()8" 

c£b o 6ll11c006 rm 6 nm mn 6 6) c£b 0 6r@r? 

(2) 



10. In case of fluids law of 
conservation of energy can be 
explained with Bernoulli's 
principle. 

a) State and prove Bernoulli's 
principle. (4) 

b) While travelling in aeroplane, 
it is advisable to remove ink 
from fountain pen. Why? (2) 

OR 

Viscosity is the frictional force in 
fluids. 

a) When a small metal ball is 
falling through a viscus 
medium, what are the various 
forces acting on it? Using this 
arrive at an expression for 
terminal velocity. ( 4) 

b) Raindrops falling under 
gravity do not acquire very 
high velocity. Why? (2) 

11. a) Heat engine is a device used 
to convert ........... energy into 

........... energy. (1) 

b) Name the four processes 

taking place in Carnot cycle. 

Draw indicator diagram of 

Carnot cycle. ( 4) 

c) A hole is drilled in a copper 

sheet. The diameter of the 

hole is 4.24 cm at 27°C. What 

is the change in diameter of 

the hole when the sheet is 

heated to 227°C? (Coefficient 

of linear expansion of copper 
= 1. 7 x 10-5 / 0c.) (2) 

d) Write four postulates of 

kinetic theory of gases. (2) 
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10. l B OJ 6lrr3§2, 6)$ c£bOaJJ(l5'rn)1 cn1> 6)6fl.J ro cg 6m0~1 mf 

®®Jo ~nJ~CWOW1.9J 6)c£b06TlSU ~"Oro~ 

CTUo<nd3rl16m m1 CWQl o nJl CRl B Ql0c:e€>0o. 

a) 6)6YlJro~6mo~1cruu ®®Jo 
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lnJCTUDOnJlc006c£b. 6)@g!mJ1c006c£b. ( 4) 

b) nllaiomavotan1c£bro avotano~ru~CQJlcn1> 

ai nS11 ~ nJ m av1 cn1> m1rm6 o ai nS11 
ai o A 6 rm an o 6mu <mll @1 c£b o aiJ o . 

ClQ<ln\~6)c£b0~? (2) 

«im6> §Y a1 «i6 

lBOJ 6llB~16)eJ OeJro~ 6ID6YlJ eJ Ql06mu 

nllrnf~c£bOCTU1A1. 

a) 63<n6 6).!l.J01av ~eJOnDnJCTlrl' nllrnfd:brnf 

QlOWJQl(l5'rn)1eJJ6)S nJ®1c006rm6. ~®1cn1> 

CID?Jm6@0J6)~S6rm OJJ@Jffi)u(l)). 

6Yl.leJ6!5BciO O{BQJ? ~OJ ~nJcgavowlgJ 
6) sro ai1 rfO lnJ ex OJ (f)(l5'rn)1 mu 63aJ6 

ffi)Q)OJ0c£bJO a>JcJ'lc£baJ1c006c£b. ( 4) 

b) W6<n6®JOc£bro~6mo alJeJo nJ<m1c006rm 

Ql~rn-ID6~1c£bci0 ~avrorm lnJ~OJwo 

~ro~c006rm1~. nQmn66)c£boG'r'@? (2) 

11. a) nniAU Cl{i)GmflrfO ............. ~roro~6)rn-m 

. .. . . . . . . . ~"Oro~aioc:e€>1 al080m06mu 

~nJ~m>Ooilc006rm®. (1) 

b) c£borocgmo3u 6)6)CT1.)c001~16)eJ moeJU 

lnJLc£bi<Wc£bciO nQ~6®6c£b. c£borocgmo3u 

6)6)CT1.)c001g16)~ g-Qffi>cu5l ~c£b8ffi MW lWO 

OJ<nc006cB:,· ( 4) 

c) 63ro6 6).!l.Jmr <mc£b1s1cn1> 63<n6 BJO<no 

an6~-?z!.1ro1c006rm6. 2 7°C <n1> ~ro 
BJO<n<m'm16)~ ()JJOCTUo 4.24 cm m@)srD. 
man16)m 22 7°C ~eJc00u 

.!l..lJSOc001 avocn1> BJ Oa>(l5'rn)16)~ 

ruJOCT1.)<mn1m36TYSOc£b6rm aioAo ClQl®? 

( cgc£bo~o16)~ Coefficient of 
linear expansion 
= 1.7 X 10-5 / °C.) (2) 

d) ()JO®cfb6!5l3~66)S 6)6)c£bm81cOOu 
ffi.)1BD0 mn (l5'rn)1 mu m 0 eJU 

~n.JO~~eJA6c£bciO n{f)~6®6c£b. (2) 
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12. Motion of a simple pendulum is 

an example for simple harmonic 

motion. 

a) What do you mean by simple 

harmonic 1notion? 

b) The acceleration due to 

gravity on the surface of the 

moon is 1. 7 m/s2
. What is the 

time period of a simple 

pendulun1 on the moon, if its 

time period on the earth is 3.5 

second? 

13. In resonance column experiment, 

we can hear maximu1n sound at a 

certain height. This is due to the 

phenomenon of resonance. 

a) Show that for a pipe closed at 

one end, the frequencies are 

(2) 

(2) 

in the ratio v1 : v2 :v3 =1: 3: 5. (2) 

b) Open pipes are preferred to 

closed pipes in musical 

instruments. Why? (2) 
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12. mfl rru1 cR> 6l n.J dO cw 6 eJ (IT'(U)i 6> ~ DJ eJ mo 

cru1 mil citJ nD 0 ro C2 Q) 0 6TD1 cfl€)u .!2J eJ m fO®l mu 

a) rru1 mJt\10 nD o ~ ~Gm1-t00u -.aJ ei mo 

otl)ITO:Jafu 0{1)00? · ·-

(f)2/D2}IDJOcB-.>roro16TDo Q\?ie.J a:i~_JJ CID J ffi6TDo 

1 . 7 n1 I s 2 
CG'@ 6rr.i'. _0_J l m 6) cm 

~ n.J m 1 ((j) e.i arrm1 ~ 63 m 6 cru'l rnJ1 cm 

6) oJ cro CU) 6 eJ cmr>16) ~ n__f1 roi ruf om l cm ? 

rs~m1w1~ g:QCID16>~ o.Jlroiruf 3. 5 

6)()1)c6fi)c@' ~6fri'. 

ern6 m1~® ~m-'m®ID1~ mm6cB€) 0@80Jdo 

~ CQ) m ffi) CRl mfr~ 0 12 cfu db c6fi) 0 0 . ~ ~r 

CTITQ) OJ~ CITTm 1 cfh ~6 6) s 

V1 : v2 : U~3 = 1 : 3 : 5 

6>CIDgl mflc:006cfu. 

b) rn) o c.oi CID ~ n.J cfu ro 6TD 6l5B ~ 1 <efO 63 ro Ro 

~sGro-rn cfu619 e.J6cful2~c6f))O db CD6f1'5ROJ6o 

CID60(ffi cfu619E!J6cfu~06Tnu am@1cfujCllc)o 

o.B)(IU)66)cfu0~? 
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(2) 

(2) 

(2) 


