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Part- III 

PHYSIC.S 

Maximum : 60 Scores· 

Time : 2 Hours 

Cool off time: 15 Minutes 

General Instructions to Candidates : 

K-10 

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

e> You are neither allowed to write your answers nor to .di$ct1ss anythihg with 
others during the 'cool off time'. · 

e t.: se the 'cool off time' to get familiar with questions and to plan your answers. 

e .R-=-a.d the questions carefully before answering: 

o _..:...:_1 q"clestions are compulsory a·nd only internal choice is allovved. 

e \1:-hen you select a question, all the sub-quest.ions must be answered from the · 
3::<n e question itself. 

@ Calculat ions, figures and graphs .should be shown in the answer sheet itself. 

• Malayalam ·version of the questions is also provided. 

e Give . equations wherever necessary. 

G Electronic devices except nonprogran:mable calculators are not allowed in the 
.E>: o_ : ·:·. ~: .... 2. :io!l ::-I all. 

s mliD<jlm:rs CTDCL!W(6'(Q)im <L!J06'll1l 15 m1m! :f 'rm~cf6 63::>n..O @@So' ~611s.OWlro1c:OOJo. gQ'TI 

crumw®ID Cl.!2.l::>Gc)61lBcf6cOO' ~curmroo O{D~£> JtC: JClm::>, m ~ruro2lD::>CQJ1 ffi'@~CQJ o..Ilm1 mwo 
mscm>JClm::> o.J::>Sl~. 

8 ~®IDro61l'BcJ0 O{DI£>6®6cm®1m awnJ C!.2J::>G~65T3cf6 ~®BJ.)::>o.J6&<1Jo ru::>mJlc006mo. 

e <1(j) ~ ::> C! .!2.J ::> G j 6m3 cJ0 cOO 6 o ~ <Ul'ID ({) o O{D 19 ~ ® 6fO o . ~ C! em 6fO am C! .!2.J ::> CQ.Ju cruu Ql ::> l® C! Ql 

arrom.sruG'1cOOJrm<W~ .. 

8 @({)6 C!.!l..l ::>GjmmJ& ~<Ol'ID(D@Ql\9 6®::>cTO 6)@({)6)6'ffi'l1j)SJ®ID6 c9J~6'ffi'l1j)::>am ~o.J . C!.!2.l::>Gc)6m3§2P 

arro·C!® C!.!l.J::>Gc) mmJro1am m1trr> ®@em 61®~6'J6'ffi'l1j)SJC!c006TYS®::>6ffi. 

• cS:>6mcOO~ c&J§e.IJcEb&l, .n.11(.®6m3cf6, LW::>nD6<B:>cJ6, o.mcm1ru ~ClJ®ro Clo.J<J::J01m'fl(ID11)6)cm 

~6TYS::>mfl ro1 cOO 6mo. · 

e (?f@QJ cmjQl~ cru.o e.JcoriD crumru::><B:>j6m3cf6 6'l<B:>::>S6c006mo. 

• C!.!2.J::>Gj6m3cf6 Qle.J<W::>~(GYll)1e.JJo mamcm1mfl§661@. 

• · <llLo.J ::>two illJcEb&> 6.).!2.] CRpmocfuo®ID <B:>Jmnc006<ll e..~ R06cEb&> @191@rm(Q) 6~ ero6 

gQ eJ ce;'~ LS06m1cfu' ~nJcfu({)6fi)OJ6o o.J roicfu'l:l::>ruX) gJ am ~nJal<W::>CJ)1cOO JOJO<TO n.J::>S1~. 

1 (P.T.O.) 
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1. Fill ih the blanks. 

Venturimeter : Bernoulli's theore~ 

Hydraulic lift : .. ..... ............ .. ... ..... .... .. (I) 

2. Choose the correct alternative. 

a) Escape velocity is . independent 

of the mass of the earth/the 

mass of the body. (I) 

b) Gravitational force I weak 

nuclear force is the weakest 

fundamental force. (I) 

3. Complete the table. --. \ (4X%::: 2) 

Temperature . Kelvin scale 

~'U nS:J' Ql Oo.Jl6)~ amJ§_ oJ 6)ce:,arno.Jlon 6)\!l?mflarn. 

Steam point 
·373.15 K 

~io <ZnJoCllilc@arn 

Ice point 

. 6)nB)m.l <Zn.Jomflc@arn 
.............. 

i ·, Absolute zero 
O.OOK 

<Z&hrue.~ nJ'U~j<m>1arn .·· 

4. " The centripetal force on a body in 

circular motion is . given by 

mv2 

F=-
r 
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1. oJl§!SO(J)o nJJill1c;dJcOOc?,c6). 

6)0J~~ill111liJi& : 6)6rlJlD<Z6ffiO~m.l ®®jo 

6)6)('.D~l<Ul0~dh ellrill8 : ....... . ·· ···· · ... ... ... (1) 

2. CJOill1WOW ln.Jm.l®orum .· ®1ill6)Gnm!>Sc!,cm) 

nB)':J'c?,®c?,&h. 

a) n.JOeJOWm ln.J<ZQJ(J)o !5Jl1l1Wc?,6)5 

oJl 6'(f) (U)6)<m} j OJ ffi)u@ 6 oJ]6)~ 

oJl6'rfl<Ul6)<m) ffi@@CllilcOOc?,("(D1~ . (I) 

b) (l)c?,illc?,®JO&hrocili6ffi 6Yl.JeJo / Bc!,lD6Yl.JeJ 

m ~~1wo& 6l1J eJo ffi@srri' nffiR OJc?,o 

BJlD6rll eJ QlOW ®1JS1 mill 0 m 6l1J e.J o .· (1) 

3. nJ§1&h nJJfficm>1WOcOOc?,&h. (4X% = 2) 

Celsius scale Fahrenheit scale 
6)ffi)arncilij mr 6)\!l?CQ.il am o.Doillono.Oi8 6)\!l?mflarn 

············ 212.00°F 

0.00°C . ... ... ... .. ... 

........ . ~ .... ·-459.69°F 

4. ru&<m>~ .!l.le.Jm<m>1m ffi@CLICJOjQlO~ 

Clll1lB1~&hlffi 6Yl.Je.J<ml1 6)~ ffi)QlQIO&hjo 

. ®06)<J> ®cmlClllcOOJ,cm.;. 

mv2 

F=-
a) Write the dimension of force. (I) r 

K-10 

b) · Using the above forrimla, write 

an equation to find % error in 

centripetal force, (I) 

c) What IS the ·number of 

significant figures in 0.050 N? (1) 

2 

a) 6l1Je.Jcm>16)~ 6)6)<Wl1lo'O!ilion nB)<J>6®6ce:, · (I) 

b) m6ce:,~1arn · . ®cm1ro1c:006cm 
<TUJl®CLIO&hjalJ,nJ<ZWOW1.8l . cilfuB1<Z&hlCl3 

6l1JeJ cm>1ffic?,61150&h0Q.J2,(ffi 6)<;tJiOQ"U<Z<¥l ~u 

nti)O& &h6115c?,n.J1s1.002,cm®1m6~ 

<TUQlQ.JO&hjO marndl>J&h. ( 1) 

c) 0.050 N arn ~~ cru1cr5m1nD1cOO<@' 

ru:J1W02,&h~6)5 nB)"mo nB)l®W06fri'. ( 1) 



5. The graph below shows how the 

f(:rce applied to a metal wire is · 

r elated to the extension of the wire. 

5 10 -15 20 

a) Write the 

corresponds to : 

letter that 

(2Xl;2 ::: 1) 

i) Elastic limit 

ii) Fracture point 

b) The wire has an unstretched 

le:_?"=::-. cf :2 . -±0 m and an area of 

cc ~3 section of 3.90 x l0-7 m 2. 

Determine the Young's modulus 

Yof the material. 

6. According to the kinetic theory of 
. , . . . 

gases, · gas molecules .. are always in 

random motion. · 

s. · State the law of equipartition of 

(2) 

e::ergy. (1) 

b) \'ir1a: do you mean by 'mean free 

path'? Gi,-e an equation for the 

mean free path. (2) 

K-10 

5. · 63 ro 6 Cl eJ o nD cOO m.J1 mfl afiJ m1 eJ o m co'3 d3:> 1 w 

<Zc;tJOcib ®1l®1m66nsow mi~ru~®prrumo6fl') 

l wonD1 afiJ d3:>06TD1-8Jl ro1cOO 3rrn®. 
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25 30 35 40 45 50 55 
extension ( mm) 

3 

(2Xl;2 ::: 1) . 

i) gQe.JomSf11£ ellm18 

ii) lnLlOo:h'.!J.JiiJ ClnJOmJl~ 

b) Gille.Jo mafl>d3:>6<m®1m6 al6ciDnJ tnJC'Ql6® 

ttbmllW66)S mi~o 2.40 miR06o nJro1Cl:5hlB 

OJTCQ:l"lill~o 3 .90 X l0-7 m 2 ~o 

~6)6TDffh1afiJ ~ Cle.JOnO(m)16)~ wocr;:cnr 

ClQlOM 6e.i <li) d3:>6TDc000c006c£h. 

· 6. 6)6)cS:,mR1cfu' ®1wo1 Clmim6rruro1.!1J" OJO®c£h 

®ciDQlOl®c£hcirl . ~OWClnJ0'96o lc£hal«lnD1® 

.!2J e.1 m (l)(ll)1 e.1 o6fl'). 

a) cie.~o 630nD gQc£hJ]nJoillgldl1cm 63onil 

nmmrog!,l1 lnJCQ:lbollc006cfu. 

· b) 'micm lnDi nJO(l)(ll)'"" ·nmrrn®66)cfuo6fr5" 

m16013cm am>ill<OlDmOc006rrn® nmom? 

Clml®16)~ rrumruottbdo mafl>d3:>6<fl>-

(2) 

(1) 

(2) 

(P.T.O.) 



7. Acceleration · is defined as the rate 

of change ofvelocity. 

a) Is it possible for a body to have 

acceleration without velocity? 

Explain. (1) 

· b) Draw the .velocity- time graph 

of a body moving with uniform 

acceleration 'a' and initial 

velocity V0 • 

c) Using the above graph, obtain 

the equation for displacement in 

time 't' .. 

8. Earth satellites are objects which 

revolve around the earth. Consider 

a satellite at a height 'h' from the 

surface of the earth. 

a) Give an equation for its orbital 

velocity. 

b) Obtain an equation· for the 

period of the above satellite. 

c) Distinguish between 

geostationary satellites and 

polar satellites ~ 

OR 

The value of acceleration due to 

gravity is maximum on the surface 

of the earth. 

a) Write the relation between 

acceleration due to gravity and 

gravitational constant: · 

K-10 

(1) 

(2) 

(1) 

(2) 

(1) 

(1) 

4 

7. ln.J~OJCD · OJj®jOm.>mm16l~ m1coc:0016lm 

wo6'11)' ®JC06ffio ntl)ffil6 n.JOWJ,cm©. 

a) 63COJ, rucm6ru1m" ln.J~OJCDo g)2~06l® 

®JC06mo 

b) V0 tn.JOCOoe5ln.J~OJCDOJJ,o 'a' m.>mom 

®jffi6ffiOJJ,o §2~ 63COJ, OJ't\s2,ru16l~ 

ln.JalOJCD~m.>Ql(Q) lCDOn.O" OJCO®Ge6>J,c£b .. 

c) ln.J'm6<ID lCDOn.O" §2n.J~WOCD1.~.f 't' 

m.>mwmm1ron ~~Ocfu2,ffil cru.oomomnmo 

c£b06ffi2,ffil®1m6~ m.>QlOJOcfbjo 

co~n.Jlc£bco1 cOO 6c£b. 

8. cs~m1c6,6>6 .!l.l2,8Jo c£b0~6cm OJWc006>~Wo6'11)' 

CS'"OQl ~n.JlCDnD~cfD .ntl)ffil6 n.JOW2,cm®. 

cs4m1m>2,6>S §2n.JC01<m~ mm1ro?J m1cm2,o 'h' 

§2WCO®m1 ~6~ 63C02, §2n.J lCDnD6l®m 

n.J tll1 CJ) 6m1 cOO 2,cfu. 

a) cm?J®16l~ '63oil>mflRrn1> ~ru~~om.>1R1 ' 
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( 1) 

(1) 

(2) 

W2,6>5 m.>QlOJOcfbjo mrn1>c£b2,c£b. ( 1) 

b) Ln.J~J,<m §2n.JLCDciD®m16l~ olltll1wrur 

c£b06ffiJ,ffil®1m6~ m.>Ql()JO<fbjo 

COJ.n.Jlcfbc0Jc:OO 6c:6,. (2) 

c) cs~cru.o1co §2n.JLmnD6WciO, lW60J 

ln.Jal®jcfb®cfbcm ~ruil><m1co1-8J ntl)'92,®J,o9>. (1) 

(!Jl'1)6)~ab1am 

cs~m1W2,6>S §2n.JC01<m~mm1~o6m" 

CD2,®2,®JO<fbil>rrl:l6m ®JC06m®m16l~ OJ1~ 

n@ROJ6o c£b~S2,®rn1>. 

a) CDJ,ffi2,®JO<fbil>rrl:l6m ®jC06ffiOJJ,o CD2,COJ,®JO 

c£bil>rrl:l6m cru.o1coOffi>0}2,o <mam1~6~ 

6YlJCTWo ntj)'92,®2,c£b. (1) 



b'l Obtain an equation for the 

\·ariation of 1g 1 with height. (2) 

Draw a graph showing the 

variation of lgl with depth and 

height from the surface of the 

earth. Assume that the density 

of the earth is constant. ( 1) 

~. The figure shows the pressure -

volume relationship of an ideal gas 

that undergoes a Carnot cycle; The 

process B to C takes place at a 

constant temperature of 1000 K and 

the process from D to A at a · 

constant temperature of 500 K. 

a) Name the processes occurring 

between (I) 

i) A and·B 

ii)B and C 

b) During which of the four 

processes, is work done by the 

gas? (I) 

c) How can you find the total work 

done during a cycle from the 

graph? (I) 

d) Calculate the efficiency of the 

cycle. (I) 

K-IO 5 
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b) ~warrom1mm6auro1.8,( 1g 1 W2,6lS 

oJleJW1eJ2,~ OlOfio QJJ&IDQl0cB6WYD 

auOlruo&hJo ro~nJI&hct>1c£l6l6cfu. ( 2) 

c) IS~Ol1W66lS ~nJa>1®eJcnm1m'O m1cm" 

<l!'@<;rom1c: eJ c006o ~wrorom1 a: eJc006o 

<J: nJ 0 cfu6 CWlJ 0 U0 1 g 1 
alJ" c£l6l6 6ml 0 &h6 CTr? 

ru J ® J o au o d3o o 6ffi1 c£l6l6 rm l w o n.0" 

rurow"c£l6'J6&h. IS~m1w 66lS <ruOlCB® 

<ru01 a> Ql06)6ffim)' cfuCt>6 Cl5l6cfu. ( 1 ) 

~ s rm 6 ex nJ o d3o 6 rm 63 ro 6 6l nffiM1 w m'O 

(f) J 0 au16l ~ Q) & C3- (lJJ 0 'bl 60J ('(U) Q) 0 6ffiu 

.a.Jll®rom1m'O. &h06ffi1.8d'Jct>1c£l6l6(ffiCl5l". B coJlm'O 

m1rm6o C coJlexeJc£l6'J~ lnJlcfu1W 1000 K 

amrm <ru01exroon91"QlooJleJ.?,o D coJlm'O m1rm6o 

A coJl ex eJ c£l6'J6~ lnJ lcfu 1 w 50 0 K C1ffi rm 
<ru01exroocrl1 QlOoJl eJ60l06Trl' msrm®. • 

8 

a) ®06l<; nJ ow c!,lm mil CBc!,c£l6lUOc£l6'J1 scoJl m'O 

msrm lnJl&h1Wcfu~6ls exnJ6lct>':!'6®6cfu· (I) 

i) A !£160 B !£160 gQScoJlm'O 

ii) E !£>l,O c !£160 gQSmJlm'O 

b) .a.Jll®rom1_m'O &h06ffi1.!?.J1a>1cOOc!,rm moeJ6 

l nJ l c£lJ 1 alJ d3o ~1 m'O Cl{B ®16) eJ 0 6) c£l6l alJ 0 6ffiu 

QJO®&ho lnJOJ~@m1 6l.!lJ~ciD. (I) 
'· 

c) lWOn.01m'O m1rm6o 63Ct>c!, 6l6l<ruc001~1m'O 

6l.!lJ w" ® 6l m o rom o l nJ ru ~ rom1 

cfu6ffic£l6lOc£l6'Jc!,rm6l®60l36lm ? ( I ) 

d) lnJC'Qlc!,® 6)6)<ruc£l6'J1~16l~ &M:!Ql® 

&h6ffic£l6)0c£l6'Jc!,&h. ( i) 

(P:T.O.) 



10. A simple pendulum starts with its 

bob at positi.on X, shown in the 

figure. The bob is pulled aside to Y 
and then released. It .swings from 

Yto Z and back to Y. 

pendulum 
bob y 

10. .2.11L<OI®Ol1n?~ &b06ffi1~1m1.oo~rm(())~~n.J06)eJ 

63m~ cru1m.llci0 6)n.J®M.J,eJWJ016)~ &GruOm.Jl@m 

X co'& m1on.J,o Y co'& 6)cfu:Y6fl52,0Jl1n<011m6 

~C!?JnS:lo o.flsc~onc~. 6)n.Jcmru.w~Jo Y co'& m1on2,o 

Z ~e.1c002,o ®1Cb14,!6 Y ~e1c002,o ~BOeJmo 

6).!l.J~l1n2, . . 

.. 

I 
I 

' ' \ 
\ 

' ' \ 
\ 

' .. , 
I J 

_.<.; 
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-~ --~=~----- z 

a) Take suitable words from the 

bracket and fill in the gaps. 

(potential, constant, kinetic, · 

different, work, resonance) 

' To move the bob from X to Y, 

.......... .... .. has to be done on it and 

its ..... ....... ... energy increases. As· 
it moves from Y to X, some of this 

ener g:y is converted to .... .. ...... . 

energy. Throughout the swing 

from Y to Z, and back to Y, the 

total energy is . . .......... . · ( 4x 1;2 :::: 2) 

b) What is the acceleration of the 

bob when it is at X? (1) 

c) What are damped oscillations? (1) 

K-10 6 

X 

a) l6Y'.L!Od76181ro'IJ m1CTil2,0 (m?i:112,~Q.2JOi%,)0X)(llJ 

nJB6m3cJ0 n{DS2,{0l1l) o.fl§J,~]nJ()CQ) ISO::.Oo 

n.lJCb1~d1@2,&b. 

(CTUD1®1<ll&bOil>&lo, CTUD1mo, W®1Clc.9JO&~o, 

OJ.:)®.:)crno, LnJOJ~arrm1, · 6)06)cruo6m®m.i) 

Bob 6)ffi X co'& m1onJ,o Y _<lleJc£16)3 

6)cfu06ff52,0JCOO® ®0®1ffi'b .. .. .... 0.2J<:~61~o. 

roW~<J:jOcJO ®0®161~ . . .... ~nJO~O 

ru&BD1ce,'l6rin6. ®6s&rrn mro® X ~e.Jd%!2, 

.!l.l ~c£16)6 ~m.J o em L nJ ~6 (6) ~ ro & @;1 carmi ro'6 

&b60-~6 ISOWo . . . . . . . . . . . . ~ro&ruruomJi 

moo6cm6· Y co'& m1m\?,o ~ ~eJ.006o 

@1m1~.J, .Y &eJd1@.J,lll6~ ~B6eJmM1l)1~ 
6)£D0ar®o ~'Dil>&lo ..... ... CG'@)<DJlm1c£16)2,9· 

(4~1;2 = 2) 
b) Bob 6)~ CTUDomo X - <ll'O 

ffi'@cofl m1 d1@ 6 ~ mJ o cJO mro ®1@ ~ ® J m 6ffi o . 

n{DL®m>omJim1d1@Jo. ( 1) 

c) damped oscillations nmono<ll'O 
(1) 



11. The equation for a wave is given 

below. 

y =A. Sin(kx + wt) 
a) Is it a . travelling or · stationary 

v; ave? 

b) Draw the stationary waves in a 
stretched str}ng in the second 

harmonic. 

c) Show that the fundamental 

frequency of an open pipe is 

twice the fundamental 

frequency of a closed pipe of the 

same length. 

12. A ahdB are ~wo objects moving with 

velocities VA and VB . 

a) What is the velocity of A relative 

(1) 

(1) 

(2) 

tc B? (1) 

b) Rain is falling vertically with a 
speed of 35 m/s~ A woman rides · 

a bicycle with a.speed of 12 ITJ.fs 
in the east to west direction. 

'.Y::--1 ?, ~ is the C:. irection in which 

sl-~e should hold her umbrella? (3) 
c) Assertion : The range of a 

projectile remains the same for 

_ the angle of projections 30° and 

60°. 
Reason :The range does not 

depend 'on the angle of 

projection . . 

Choose the correct' answer :_ 

-~ : Both assertion and reason are 

correc t. 

B : Both assertion and reason are 

wrong. 

C : Assertion is correct, but reason 

is wrong. 

D :Assertion is wrong, b_ut reason 

is correct. (1) 

K-10 7 

11. 63lrl6 ®~oW(m)16'l~ CYUQlOJOdhjo CID06'l<;!> 

c6lcm1ro1oOOJCTnJ. 

. Y. =A Sin(kx +wt) 

a) gQ®u ..QJ eJ m ®(t)o(J)Ql:)0:6'1i>O ~C®O 

' m1<P-!l.leJ ®lrloc0Ql0~6Tn0? ' 

b) ruefl~J m1&mm1alflm1oOOJ,Cm .rums1~ 

g?_6TYSOdh6CTn m1 <P-!l.l eJ <mmoW<D'®16'l~ 

second harmonic dh06Tn1'o006cm 
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(1) 

.!l.!lL®o 0Jlrlo006dh. (1) 

c) 63m6 open pipe 6'leJ <lll7l51ouaom 

rn-@OJ~(m)1 <lml~® CTI'l§m~ 63lrl6 closed 

pipe 6'leJ <lmlSlcruoom · rn-@OJJ<lim1COJ66'lS 

12. VA , VB nB)cmi LoJ<XOJW(m)1m'n 

cru6mlm1o006CTn Cll6TY56 ruq;mo00~p611i' A COJ6o· 

B C0J6o . . 

a) B COJ6moalfl ®0Ci)<lf!l2ljo 6'l.oJ~e&m.IOc.iO 

(2) 

A WJ,6'lS LoJIXOJCJ)o n{Dl®? , (!}' 
b) 12l'9 <Xm<Xro ®O<X'9oOOU 35m/s . <ZOJCJ)® 

mf1m"n oJ®1o006cm6. 63ro6 Lcmi (l5)6)~ 

·· 6'l6'lcruo001§1~ 12m/s <Xruw®w1m'n 

ce, 1 '9 o00 6 m1 em 6 o oJ s1Gmm o<Z o o ~f 

cru6mlro1o006cm6. lll'9 mmwo®1ro1oOOoci'b 

<lmlOJc.iO 0@®6 B1CJllmfleJomflm1o006Tno 

ari6'l~ dhc?,S o_BSle&~Gml®. ( 3) 
!! -

c) toJcmorum : 30° mJlm'n 0-4)016l'Ol'IDOEJ6o 

60° w1arn nB)016l'OliDoeJ6o 63m6 

· projectile 6'l~ range <m_6eJjl2lO 

m.Jlm1oOO.?,o. 

ce,om6Tno : 63ffi6 projectile @~ range 

<lml®u nB)01COJ6'l!J:ISJCffi <Xdh06Tn1-6'lm 

rn-@~mJlc006CTn1~ . 

CJll(i)1COJoCOJ g?_cm>mo ®1lrl6'l6l'OliD56cB6>6dh. 

A : LoJcmorumw6o ce,om6)1')0J6o CJllm1wo611i'. · 

B : l~cmorumCOJJ,o ce,om6TnOJJ,o 6'l®f10611i'. 

C : LoJrmorum CJllro1m;o611i', CLJ<lk&m 

dh:)ffi6Tno 6'l®f106li). 

D : LCLJcmorum 6'l®fl0611i', oJ<X<W:l ce,om6Tno 

CJllm1wo611i'. ( 1) 

(P.T.O.) 



13. From the table given below : 

Force (N) 

6'(lJ eJ 9 ( N) 

Displacement (M) 

cmoomoomroo (M) 

a) Draw the force :___ displacement 

graph. 

b) How can you find the work done 

from the a~ove graph? 

c) Suggest any two situations in 

which the work done by il force 

1s zero. 

d) . A body is pushed with a fo;rce of 

3N for 2s along a frictionless 

track . The graph shows the 

velocity of the body against time. 

velocity I m s-1 

0.50 

2.0 7.0 

time Is 

How much work is done by the 

force? 

14. f\'foment of inertia is the analogue 

of mass in rotational motion. But 

unlike mass, it is not a fi;xed 

quantity. 

a) . Moment of · inertia can be 

regarded as a · measure of 

2 

1 

(1) 

(1) 

(1) 

(2) 

rotational inertia. Why? (I) 

K-10 8 
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2 3 4 5 

a) 6DJeJ-cmoomoomro l(f)OnD rurocw"cOOJ,c£h. 

b) ln.J~® l(f)On.01cn1l m1(!1)J,o 6).2J~6)t;tj§ 

loJOJ,j®m1 Cl{JJ611l3&1m cBo6mlJ,n..llS1cOOOo. 

c) 6rue.Jo lnJ<llCWO(f)1c006)<;t:jSJ,(!l)J,6)6mlffi>1eJ,So 

lnJOJ,j®m1 nJJg!6,) Q) 0 CQJ1 Cll1 eaGle!, On 

ntl3 6) (6) m;l eJ 6 0 Cll6ml" cru m ib r:: 6l1l3 cro 

m1Ci>llli3Cill1<B6)6c£h. 

d) 63Cll6 rucm6oJ16)m . neJ ib nSj 6ll) CllnD1® 

nJO®mlle.!J6)S 3N 6rue.Jo 6)Gth052,~ 2s 

<llffiCll<Z(6lUJ<:a6)' ®~6)c0006'1152,C8nJOc£hJ,emJ,. 

@'@ OJCQ>,6oJI6)~ lnJ<ZOJ(f)-ffi)Q)CQJ l(f)On.Qu 

!lJlL ®COlO)! co'b em 06ml8,jl ro1 cOO 6 em 6· 

velocity I m s-1 

0.50 

7.0 

time/s 

6'(lJ eJ 0 6).2.1\QJ® l nJOJ,j®m1 <1{J) l ®CQJ06)6mem6 

c£h6mc000c002,c£h. 

14. nJl6ffiDarrm1m6 ffi.lQ)Ommocw'l rotational · 

motion cn1l moo ~nJ<ZCQJO(f)1cOO.J,em 

rom~ruo6ffi Moment of inertia Cl{JJemO<n1l 

nJl6ffiD arrm1 (O'b m1 em 6 0 OJ,)® J em Q) 0 CQJ'l 

Moment of inertia rfJ6) 63Cll6 m1®Jlan 

rom~oJI~. 

a) rotational inertia CQJ2,6)S 

m.lJ.2.lc£ht1lomll Moment of inertia 
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(1) 

(I) 

(1) 

(2) 

6)CQ) nJCll1Cf)6m1cOOoo O{J)om66)c£hosrm? (1) 



on which 

-:~1e moment of inertia of a r igid 

body depends. (2) 

, The momen ts of inertia of two 

rotating bodies and B are IA 

and IB (IA > IB) and their angular 

momentum are equa L Which 

one has a grea ter kinetic 

energy? Explain. (2) 

15. The viscous force exists when there 

is a relative . 1~otion between the 

layers of the fluid. 

a) State true or fa lse : "The 

viscosity of gases decreases with 

an increase in :en1perature." (l) 

-·--"" ~ -.::~" t h e 
-·:c.ined by an 

-o)CC-~C• LCLC"CC.c.i5 c•CEL••HC:H 8_ viscous 

medium. 

c) The speed -- time graph of a 

falling sky d:ver is shown below. 

Dv.ring 

parachute. 

11 

speed I 
I 
I 

Which part of the graph shows the 

sky diver falli ng with terminal 

(3) 

·velocity? (1) 

OR 

K-10 

\ 

b) 63ffi2, rigid body W2,6lS moment of 

inertia (lf@@®lc66l2,CTn <1{]36l®£&1eJ2,o 
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ffi6115J, o.eJ S43:>60Bcf6 nq) <J' 6 (l)) 2,cfu ( 2) 

c) c.Ebo6ID316)c66lo61151ro1c66l6cm A, B nq)CTn"l 

ffi61156 OJCQl6c66l~2,6lS moment of 

inertia IA W2,o IB WJp (IA >IB) (lf@6ffi'. · 

®?JOJffi2,6lS angular mol1}entum 

®J,eJjQl0616m£&1m1J cfu~SJ,®aRJ W®1~cfuOiO~o .. 

~~® (lf@i0c66lo6ffi'? oJl CJ?><~ ca,ro1c66l6cth. ( 2) 

15. 63ro6 tBruwrm1GK{q oJloJlw <LJo~1cfucf6 ®am1mn 

relative m otion ~6\ISO&hJ,~mJocib 

oJlm)cJ::bm) 611JeJo Ln.Jrurorom1c66l2,CTnJ,. 

a) mro1~wo 6l®<8RO nffimi' <LJOCOJJ,cth. 

"OJ 0{l))cfu6(j)3~66)S OJ1((1)u~cfu0ffi)1 R1 

P2'D~UQlOOJU cfuJSJ,CTn®1mmJ,m.lffi1.!:3,J.u 

&hJ,OWJfTDJ,". (1) 

b) 63ffiJ, OJ1((1)ucfum.lu aJO Wj aJMm1eJJ6lS 

®O~'l'c66l2, OJffiJ,CTn 63(02, illCQlJ,ru1mu . 

eJrs1c66lJ,CTn terminal velocity 
cfu61152,oJ1S1c66l2,CTn®1m2,~ ITOJL®OJOcfujo 

roJollcthro1c66l647.>. ( 3) 

c) 63ffiJ, ffiW;cfuD(J().!:3,J. O§c66lOffi6l~ 

~OJCJ)-(fl)Ql(J)) LCJ)Oni)u ((j):J6)<J' cfu06ffi1~ 

ro1c66l2,CTnJ,. ®OCl'l'0§6 oJl'l'J,CTn®1m1sCQ]lro'n 

<ID?!WO cf6 ®6lc{q <Ll Offi.!l..IJJ§' oJl Si'llMmJ,CTn2,. 

\_ ___ __:o::...· -

time 

L (/) ::J n.016) ~ 043 {0) 6 @ 0 (/) Ql() 6ffiu ®?J CJ2) 0 cf6 

terminal velocity mllmn o_n'l'J,cm®16lm 

m.lJ.!l.!l ;Jc66lJ,CTn®. 

«Ml6lt;J, !&.>1 am 

(1) 



OR 

There IS . always an excess of 

pressure inside drops and bubble's. 

. a) State true or false : nA drop of 

liquid under no external forces 

is always _spherical in shape." 

b) Obtain an expression · for excess 

of pressure inside a drop of 

radius r and surface tension S. 

c) Two soap bubbles A and B are 

blown at the ends of a tube, as 

shown below. 

Choose the corr:ect answer : 

vVben the biock Cis removed, _ ........ . . 

i) the size of A increases and that 

of B decreases 

ii) the size of B increases· and that 

of A decr eases 

iii) no change occurs in ·their sizes . 

iv) their sizes become equal 

l{-10 

(I) 

(3) 

(I) 

IO 

«m 6l ~ !9> 1 am 

LGOClJd3oC6m~o3o§2,6lSW2,o d3oJ,l1l1~cBo§2,6lSW2,0 

~~mn m&13o d3oJS2,®eJoCl2Jlro1cOOJ,o. 

a) (f()(t)'j<JlCQJO . 6l®<ll80 n{j)(ffi,:l nJOCOJ2,d3o. 

" 611J o on J 6UJ eJ 6l5B cJIJ ~ 6) &'d 19,1 mn 63 ro6 

LGOClJd3oC6m2,~1 <ll (f)O~Oo3oJ®1W1aJOCl2Jl 

b) r al"@<tlClJJ,o S LnJ®eJ6'(l.leJru,;o ~~ ero.; 

lBOClJ<fu@W~WJ,6lS . ~~e.t~ <ll0W1d3o 

m&t3o · cBo06lTlJ,cm®1m~ ffilJL®ClJOcBoJo 
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(I) 

<bJn.l'lcBoro1cOO,!,cBo. ( 3) 

c) .!l.J1 um mm1 ro'O ce:, o 6lTl1.!?.J1 ro1 c00 .;em® 6 

~nJ06leJ 63ro6 cBoJ,':l'ell6l~ ro6ns8mmomfl 

A, B nmcmi <llm>O<;t:J6 c£b2,11l1~ce:,cJIJ 

~6llS::Jc001mflro1c006cm6. 

(f()ro1woqv ~comroo ®1<tl6l6Tlll1l)SJ,cOOJ,cBo. · 

C nQcm ®scwo mo86<llmJocJIJ. 

i) A COJJ,@S ClJe.tc?,<;tjo cBoJSc?,dJ,aiJ.;o B COJc?,6lS 

rue.t,;~o cBo,!,OCOJ,!,cBoCOJc?,o 6l!.lJqfficm6 

ii) B COJc?,6lS rue.t.;<;tjo cBoJS,!,cBoCOJJ,o A COJc?,6lS 

ClJe.tc?,~o <fuJ,OWc?,<fnCOJc?,o 6l.!l.Jcm6cm6 

iii) <ll0ClJ<tlJ,6lS ClJeJ,?,(.i:JC6m1mu CQ)::J6l®:::l<tl6 

ruJ®.)::Jm>ru.;o ~ffiS::Janc?,cm1~ 

iv) ®C>ClJ<tl2,6lS ClJg!J,<;tjo ®.?,eJ.)Gl6cBoJ,cm6 (I) 
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16. We are familiar with Newton's laws 16. ffiJJ§6H'@ .!2le.Jm m1 (Q) Q) 60T3 em mm6ce6r 

of motion. ffi) 6n.Jro1.!lJ1 Cll)Q):)6TT)(X~ 0. 

a:) State Newton's second law of a) ffiJJ§6)CVJ (l)6'f'@Oo .!2le.Jmm1wmo 

motion. (1) 
l n.J\QlOoJlc006d3>. (1) 

b) lll6dh@l<irn n.J06Y'lfr[) mlwmo ~n.Ja:WO(J)lgJ 
b) Using·the above law, explain : 

®:)6)':!' . n.JOWJffi)OJ oJl(JI)(3'l,a,ro1c006dh. 

i) Impulse-momentum 
i) (1) ill'@) (X OJ (J)- ill'@) cOO Cll)Cll) J 0 

principle (1) 
ii) Cll'@cOO cruorocW1Gm m1wmo (1) 

ii) Law of conservation of linear 

momentum (1) 
c) 300 · m1fi& Cll'@(l)lll~ 63ro6 OJ~cm> lll<l5YUro 

n.JO®W66)5 banking msmm1w1ro1 

c) A circular racetrack of radius c006rm® 15° a:,a,oGm1e.J:)W. 63ro6 lll<l5YUro 

·300m is banked at an angle of dh0016)CVJ .!2.1 ldh60T3~6o n.JO®W6o 

15°. The coefficient of friction ®am1e.J~ coefficient of friction 

between the wheels of a race car 0.2 Cll'@)6Tl), 

and the road is 0.2. Find : 
Cll):)6)':P n.JOW6cm0J dh6mc000c006c£h. 

i) The optimum speed of the i) .!l.]tc£b60T3ci0~66'f'@Oc£b6rm a:®cWlllOmo 

race car to avoid wear and n.J(l)Ql00JW1 63 ':!'1 OJ o.oo6 OJ o em ill'@ 

tear on its tyres. (1) ,a, o& cru 611!21 ((>1 a: cOO 6'f'@ optimum 

Maximum permissible · speed 
O:OJ(J)Cll). (1) ii) 

to avoid slipping. (2) 
ii) n.J60G:cmJc86)6 6)®01..9,16 O:n.JOc£b06)Cll) 

ill'@ ce,oo1m6 cru6muo1.oooOJ6rm 

. n.J(l)Ql00JW1 O:OJ(J)®. (2) 

K-10 11 
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