
1V[aximum: 

t ime' 1.5' rnin.utes 1r.: 

are neith_E-;:r· allovv-ed to \V:ri te cn1svvers 110r to discuss 
th_e \:oo1 off ti.tnE/. 

TJse tirne i to get 

~) Iiead. tb.e 

you select a ailSlJleTed 

an.n graphs sb_olilcl };e sh.ov1r1 i.n tl1t an.sv/er slH:;et itself. 

1\-lala~yalarn of the questions is also provided. 

' . ctev1ces are allo·vved 1r1 

Exaxni:natio11 'llall. 
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1. Match the following : 

'") Kepler's laws 
6'JcfurJ' §fl> m1CDJm61lY:lciD 

b) Gravitational constant 
(f) 2,106@ jOcfufOn916lTJ cruo1 IOOffho 

c) Velocity 
Lo.J<J:ClJ(f)o 

d) Newton's First law 'of motion 

I 
mc)1§6lcVs 63rrnoo .2..leJm m1CDJmo 

I· 
e) Acceleration due to gravity ,. 

(f)6(06@JOcfuffin.'l::l6lTJo alJeJQ)6~ @j(06ffio 

f) Distance 

GJ<Oo 

2. Velocity is defined as the rate of 

change of displacement. 

a) Distinguish between average 

velocity and instantaneous 

velocity. 

b) When does the average velocity 

become equal to ~ the 

instantaneous velocity? 

c) A car travels from A to B at 

60 km/hr and returns to A at 

90 kmlhr. What is its average 

velocity and average speed? 
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(6x 1/z = 3) 

i ) Scalar 
®?JG1uoo 

ii) • Planetary motion 
' 

L(f)oD6ru~6'JS .2..leJmo 

iii) Inertia · 
2!;lCW@jo 

iv) 9.8 m~:-2 

v) [Lr-l J 

vi) 6 .67x10~11 Nm2 kg-2 

2. <moo m ~ mYl ro <U®l m 6 6!15 o c&6 cro 

CUj@ J orro m o 6rrl' L o.J a: ru w o. 

b) uoroouoro1 lnJ<J:ClJ(f)o, LnJ®jcfu'l:l lnJ<J:ClJ(f)o 

g)2 (lJ CQJ 66'JS ru12J <Ol6eJjQl0cfu6<TO ®" 

nBJG:'ri::P'986ffi? 

c) 63<nJ, ce,oro A-<N> mi<TOJ,o B -a:eJcOO" 

60 km/hr -eJJ,o ®1rolq,,j" B -ta mi(ll)J,o 

A-<J: flJcOO" 90 km/hr-eJJ,o cruGr>.2Jro1-

cOOJ,<TOJ,. uoroouoro1 Lo.J~0.J(f)o, uoroouoro1 

a: ru (/)(0) g)2 ru c&6!156 nJ1 s1c00 6c&. 

(1) 

(2) 



3. Newton fo rmulated t he famou s 

la·ws of motion . 

a ) Giv e the significance of 

Newton's first law. 

b) Action and reaction are equ al 

and opposi te, yet they do n ot 

cancel c~ach other. Wlq? 

4. Dimensional meth od helps in 

converting the units from one 

system into another. 

a) N arne the pririciple used for the 

above purpose. 

b) Using dimensions, prove 

1 Newton== 105 dynes. 

5 . Projectile is a particle which is 

proj ected into the air with an 

initial velocity against gravity. 

a) What is the angle of projection 

for maximum horizontal range? 

b) Draw the trajec to ry of a 

(1) 

(1) 

(1) 

(2) 

(1) 

pr ojectile. (1) 

I 

c) Obtain the expression for time 1· 

of flight. (2) 
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3 . (.o.J<TDlBJJmo c.w .2Je.Jm criTc.w m6ilB ciO mJJ,36TiD 

(()~cLTic6, (1)f.gdJ,. 

a) ffiJ.!,36Kffl 63rmoo .2JeJm m1c.wmcmm1G>cffl 

Ln.JOWOffiJ6)Ql'92,®,J,c6> . 

b) Ln.J rurocmmmC'.JJ,o (.n.Jtb1lLn.JClJ?bcmmmruJ,o, 

®J,eJJClJ60 o.Jln.JC\lr®ClJJ,Ol061Tl. nmrmoafll 

®OOJ CLJC0 ffi)u0_J(()o 0 c3u G> .2Jqt]J,rm1~ . 

04)ool'6lc6>J~? 

4. · C.WJ6m1RJ,c6>6l gl_ 63C\l2, mJlmiR ®oJiafll m1rm2,o 

OlG>ROcrn1 a; eJ c66) OlOR~)(m 6l6lCWO.l em~ 6mafll 

C\ll®l ffi)(L()::Jm.flc6{,)2,(1ni. 

b) 6l6lCWO.lrro~6fficn11 C\ll®l ~nJ<J;C.WOWl!~i 

1 ffiJ.!,§61ill = 105 6l6lcwcracn) ltl'@6l610ml' 

6l®glm.flcOOJ,c6>. 

5 . ISJC0,Yl>J,®JciroJ1 mu r4J®lC\l::Jmf1 63(1)2, mlcrc)DJl ® 

U'.J<J;CJJU)(J;(lf(lj)OSJ, c6>JS1 Ol2,c6>~1<J; e.J c66)~~ 

a) n.JC\lQloruu.il ®imubilllm GJmo e.JIS1c66)ocro 

04)o'l<J;CQ.)6fYS (gc6,()6ffi~(lju n{j)l®C.W061Tl? 

b) 6'J lnJ::Jgr,J cEb6l6lSc1l'b OJ ffi)u (Q) 6 o.Jl 6'J cffl nJ Q (Q) 

.01 L ®i ce,ru1c66'J J,c6> . 

c) nJ 0 c66)afQ cmmc.wmm1 m6~ ffi) Ql (lJ :) c6>c'J 0 

mJnJlce, rulc66)2,c6> . 
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8. 

Below figure represents two p oint 

masses, m
1 

a nd m
2 

approaching 

each other with speeds u
1 

nhd u
2

• 

Let them undergo one-dimensional 

collis ion a nd retrieve each other 

with velocities u
1 

and u
2

. 

':-,-"\ u 1 
(ml .--> 
"-.:./ 

Show that (u
1 

·- u~)"" - (v, ~ v,), 
~ ~ ~ 

i.e: a fter collision, their r.elativ e 

velocities are equal. 

a) vVrite the ideal gas equation. 

b) VJrite any four -postulates of 

the kinetic theory of gases . 

rr h e velocity. of a satellite in its 

orbit is called orbital velocity. 

a) F ind the relation between 

orbital velocity a nd escape 

velocity. 

b) \~/hat is a geostati or1ary 

satellite? 

c) -~v'foon has no atmosphere. \Vhy? 
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9. Friction is defined as the force 

which opposes the r elative motion 

betvveen two surfaces in contact. 

a) Friction is a nec ess ary evi l. 

Explain. 

b) What is meant by banking of 

roads? 

c) O'ota i r: an expression for 

maximum speed on a banked 

road without considering friction. 

10. \;\Then a fopceis applied to a spring, 

it gets extended by ail amount t,x 
as shown. 

a) N anie the law relating stress 

and strain. 

b) Calculate the stress developed 

in a metal wire when i t is 

strained by 30%. Given Young's 

modulus of material is 200 GPa. 

c) \Vhich is more elastic, steel or 

rubber? Vvny? 

H . Uniform circular motion is a special 

case of two~dimensional · ~otjon 

h2.Ying centripetal accelerat ion. 

a) Defir:.e ce;.1tripetal acceleratio11~ 

b) C;:tn a body have acceleration 

vvith constant speed? Explain. 

c) Express angular velocity in 

terms of angular displacement. 

(2) 

(1) 

(3) 

(1) I 
I 
I 

(2) 

(2) 

(1) 

(1 ) 

(1) 
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IT' JmJ&c&S'J C1.i'rcll e1l ru1 6:761 J nn roomt Ln.J n» 8 6lJB cit­
cSt;1 sw" "*-r ®1 rC>CfOJ.!2..i~ m m:Y.lli J,o C'Jlll\',J CID 261~; 

®0 <i oJ cfuS:{) cfu .:Li eJ m (Tl(O) 1 CnJ r-e; CYil I() 0 Cl2J 6 o 
ffi~r~6l<;t:JS,f1'Y1 6r2Je.IQl06Tll 0.2Jito:tl611Jo. 

a) neJi'On:tJGmo 8GCOCfDLDCIDo (J),J,Gm.:r:t.<)«nc(u;;o 

(lJ0<0'11DC?rJ3:.8(0 nJ 8©cd1 eJ~ @S CIU S®_l (l)l c6<5.>J ­

ClJ 1 rr-n nJ w w o ru w'i (WJ en® mJ' ro"l 1 6<§1. o . Oc::::.c-..: 

Cf1JillOJ0c€tJJO ffiJlL.I~d3:.<U1£WJd3':1. 

GO a\~ rrtll_o.J~6r.;l vii: 6YL! 2Jo {oJ&i!JJOCDidJ6\ll~ffiJ::)()/) 

®ll®1m A""( BjCOo cde.!lnJ :roorsofid:16WYr\!,m) 

d3o06ffl'i-s,jlffi1c&S'J,),iiDJ,. 

a) cr3' 6) cs ~.., , cnr 8L s C'~>1 rro gQ nJ G> ('Q) 

{2) 

co 

(3) 

GflJ (fW1c6-Gl~CiTl . m1C())I11o nffiC&J:)ilrrJ? ( }i) 

b) . 63ruJ <Ze.iOQDcSt>IC!1.:lGJCID 30% rn)O (SQ'lli0.'?J 

61.2..1 gtj1 G0fil J,Cl rnJ o cfo mmo_n Gl s ru 6 n.J 6i·;;:l S6 m1 

mf6llSCRJ cfu6TDc&610.:682,d'L 

e) m)"p!e.ilm0\26TflO, .osr:ucilcnocg6m8 c&,JS,l 

(2) 

'ffi)(oTJ gQeJOffil®103:>@. O{j)<"'Mf,Glc6-o;)bTTiJ? (2) 

®1l!S1Gc8olffi <O'J(06TT)Qlc\~ 6302, Lo.JCl ((D,)c6-o@(l)o 

Gn:1l::Jm !2.le~mQlo6ln' (ruffioJroCt\"'®~ !2J2Jmo. 

CfUDOm:.JC!Q10Ci.J,J,o 

(1) 



12. Moment of inertia of a ' ring about 

an axis passing. through the center 

is MR 2 • The moment of inertia 

about a diameter can be found using 

the perpendicular axis theorem. 

a) State the perpendicular ax1s 

theorem. 

b) Obtain the expression . for 

t h e moment of inertia of a 

ring about its diameter. 

13 . A thermodynamic process 1s 

characterized by pressure, volume 

and temperature. 

a) What is meant by an,. isothermal 

process? Give the equation. 

b) N a rne the four processes in a . 

Carnot's cycle. 

c) Draw the P-V diagram for a 

Carnot's cycle. 
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12. 153 (0 6 ru § cw @'1))1 m' m w J Cu'ml1 eJ .16l s ce:, s <In 6 

c; fLi o C:, 6 em ®O d3ill oo'il eJ J, 6l s w 6§§ 6) mom rrk 

a) i0 nJ & 6l <;8 dO illl1 dl€J 6 eJ ~) it ~ <B:>" mil cnr 

®'l BJXX®o l fLi m>®ooJl<:St>l6<B:>. 

};J) OJ§CQ!Colm16l~ Cl.Jc)J (lll(TI0)1e.J~6lS cfuSffi)c\ 

e2o.Jo<B:>2,em m®cfu"cru1cm16le.J 6lmom<iij' 630oir 

13. 63alJ, (ij)JoJlfLIC'LJ&{O(OJm6l{6r6) l11C0<3o , OJ,)JnJ®o, 

~'D ctt1 m onr nti)em1 ru (flJ JJUJi m1 c%·\~ em 6· 
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14. La:vv of conservation of energy is a 

u niversal l aw for all states of 

matter. 

a) Which theorem gives the law of 

conservation of energy for a 

flowing liquid? 

b) Sta te and prove the above 

theorem. 

OR 

A liquid surface behaves like a 

stretched elastic membrane. 

a) Name the liquid property for the 

, (1) 

(3) 

above behavior. (1) 

b) Define angle ofcontact. Vi/hat is 

its value for pure water with 

glass? (1) 

c J Deri·,-e an expression fo r the rise 

of liquid in a capillary tube of 

radius r, having density p and 

surface tension s. 

15. A transverse harmonic wave 

on a string is described by 

y(x, t)=3.0 Sin(36t+0.018+%) 

where x andy are in centimeters 

and t in seconds. The positive 

direction of x is from left to right. 

a) Is this a travelling wave or a 

(2) 

stationary wave? (1) 

b) If it is travelling, what is the 

speed and direction of its 

propagation? (1) 

c i What is its amplitude and 

frequency? (1) 

d J What is the initial phase at the 

origin? (1) 
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14. o.J GoiO®.O 6nr3~6ls o.fl).~JO ro-00J <nill cBo§1 E.l,l,o 

~'Dill~ auocodM!Gm m1wmo CRlco1wom): 

~) 63':l'J,cBo6an l800JcBJ(Q10)1<n'Q ~'Dffi@@.l 

auo co dM! Gm m1 w m o au ow J cBJ (01 c:S-6l6 an 

au1 B.J.)O (lQ)o n@® oGni'? 

b) au1 B.J.) o (lQ) o 

6l®glm5lcS-6lJ,cBo, 

63<1lJ, l800JcBJ LnJ®e.Jo, OJEJl~J, m1§1W 

~e.Jom)®1cBJ nJOS<lliLJ06leJ LnJOJiOcnm1cS-6lJ,an6. 

a) OlJ,cBo§16leJ LGOOJcBJ CT'uJ I'SOOJ(Q10)16l~ 

QloJ@ ffi(lQ)OGni'? 

b) "m®6T3"(f)1ciQ 630nf{ <2cBJ06l"ffiLSOcBo"ff' 

m1 iOC}J.!2J1c6-6)J,cBJ. au" n..a s1 cBoOJ,J,mow1 

81 5 

. (1) 

(3) 

(1) 

CRlJ,B.J.)~EJ<"G·rm1m,J,§§ g:Q®16l~ OlJE.l,J6lmL®? ( 1) 

c) m®COo r ~~ . 63COJ, GlcBJucilceo cEhJ,':l'e.Jl6)EJ 

<ZcBJcd'lcBJ ~w&~ cBJOGm6an®1(TlJ,~ 

aumOJOcBJ,)o COJn.Jlcfuco1::006cfu. LGOOJcBJ­

(010)16l~ . \lUOlffi® P ln;J®EJ6Yl.Je.Jo s 

~OJ (Q)0cfu2,an 6· 

15 . 63 co 6 .!2J co s1 eJ 6 60'S o cBJ 6 an ro-0 m 6l o.J <nill 

®ffio(f)Q):)6\1), 

· y(x, t)=3.0Sin(36t+0.018+%) 

~oJ16lS X, y nfj)an10J CQJl.OOlcBJQ)o em e.!6o 

t 6l\lUcS-6lr@E.l2,o ((!'@6Hl. X-6l~ <llo.Joau1R10J" 

B1CRl g-Qs<O®'m1M6o . OJe.J!ll(QIIDO§OGni'. 

a) ~6l®Offi6 .!2Je.Jm ®ffioWmO<Z6mo, m1u5.!2JEJ 

(2) 

®ffio(f)Q)CJ<XGmO? ( 1) 

b) .!2Je.Jm (6lffio(f)Q)CJ6lGmffh1afn <20JWliD, 81uo 

~OJ cBo6rrSJ,cJlS1cS-6l6o9o. ( 1) 

c) g:Q®16i~ (U'@JW®1W6o ffi'@OJ~(Q10)1W6o 

ntj'JL®Wom)? (1) 

d) ~®16l~ ~m1o31,J<n'O r2n..Om) "-u)L®wom). (1) 

Turn Over 



16. While performing the resonance 

column apparatus experiment in a 

laboratory at a certain height, you 

can hear i1laximum sound. 

a ) N arne the physical concept 

behind it. 

b) Expl a in with diagr a m s, the 

normal modes of vibration in the 

case of air in an open t ube. 

c) Open pipes are preferred t o 

closed .ones m musica l 

instruments. Why?' 

OR 

Time period of a particle in simple 

harmonic motion (SHM) depends 

on the force constant K and mass m 
of the particle. 

a) A simple pendulum executes 

SHM approximately. Wl:ty then 

is th e time period of a simple 

pendulum independent o( the 

mass of the pendulum? 

b) A man with wristwat ch on his 

hand falls from the top of a 

tower. Does the watch give the 

co~rect time dur ing the free fall? 

Why? 

c) What· is the fr equen cy of a 

simple pendi.1lum. mounted in a 

cabin that is freely falling under 

gravity? 
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16. 

e.J~6DJ OO§ o102Jiafo msroTOJJ, Ol mJo cib, 63 1'02, 

l CL! r2 em .)<Bo g>W(o 0run m'b c;)! S'JB c.ibc%Ju . ~-sd co10iklffi 

Uo611Jf3o Ol<BoCibc%!0\16 <mOW1c&.,I,),CiliJ,. 

b) 06n5 8 C'Ll6o ~:u!J, C)rrn 6'3(06 £~6~2.!16JeJ 

cu o av ~ cdl61 erA rm ow o (0 61n <Bo <rum 

Ol ill'J<UJ 6ce:, ::..'IJ ~1l\bi60B em (Ti.loDi @o 

Ci.Jlc..'Or:>ill0c%!6cfu . 

C) ill,\4 <m1 ce;J ~ CL! c6:dD 6ffi 60Y3 §1 Ql~ ill<i S 6'rUiUl 

cfu 6 Cf' t"J6cfu c; ~ d1£) J cill ru 6!'15 RCUJ,o @2, cxm 

&6<9PJJ,d:h§_06f0u (iffil@l cfuOC!ljo . ofj)mD3 

(SHl\1) 

6)8So o._n(dl (] CQJru) Cl:J0tj'c!3J~C_Jl6i0~ ill~} -b~u !?L 

611Je.iCI'JDlal:)&::bo K c.QmiiOJf>J<r.J IU'©&_9CWI · 

a) &3(06 cm1ocu1ci?J 6Jo ... KfuOD,J,eJwiUJ16ln;D, DJeJmo 

cril o CLJ1 c?6 oO 8 fu ell Q) J c;m'l <Bou ( S H Ivi) 

r'ci"@ cfu 6 ('(1'\~ . nQ m! :) afo mll 0 CLJl em 
61nJ®<UJ,J, e.it1f!O)J6J~ 6l61So o ... .flrr:!Gwm) 

. <'1®@1@~ OlJ'b'JI61m ffii0(:'E/illld1£l.J,nnl~ . 
r4) C:Ol,J, 61c&,or;r@? 

b) 63 t0(\ <Jl(f)On.J~ffi(lffij)16)('~ ill2,cfugi tll'O (fl1C'n)J,o 

6-i 6'! & CID1 m'O OJ J .:~i · iiJ ce:, 3'1 w 63 roo ci1J 
(1\):){Jl<jlcS{)) ..'2.JJSJ,C'ffiJ. @\)1]\f<.&J")u ( LJ(i)6(!f) 

ffi) ill CQ..l (lffij)u ('c.J 0 -':!i Cl2) lD :) (6 COlD ffi) m Cl2) 0 

8 15 

0.) 

(3) 

(2) 

&J6ffi'10%l2,G5ill0 ? %J0Ui 66lcfuC'6f@? (:0 

c) ml&olll JWo ®::JIJl':?ceG)' n...J®icB-6)JOn G:oro.:, 

ce:,p 611Jl ml m'b (OJ J d%limfl §1 (ol ce£J 2, 1m 

m.llon..Hcm 6lo.J®GD2,~H6)cm al@OJ~Wt!5ll 

nfJl®Womnm1dfl,?,o? (2) 
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