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Questions 1 to 5 carry 1 score each.Answer 
any four questions. (4x 1=4) 

I. Write the strongest force among the 
following. 

(Electrostatic force, Nuclear force, 
Gravitational force, Weak force) 

2. Write the number of significant figures. 

(a) 0.0072m (b) I.6x}0-19C 

1 al c\ CID at6 5 ClJ 6> (I) Cl.DJ O 13 ~QB c/6 r.96)u 1 m>"CI dbO c\ 
n1I CIDo. 0(8 6> CID m, 1 e.i c\O 4 O(j) 'IQ cam1 m" 
t2cm>CD6lal'J' c\CIDc\db, ( 4 X 1 =4) 

1. ®06)':P'J:j ()(Q) 6 <mOJ mJl<lrn Cll)d)(ID1 (XCW()1 CW 6YlJ e.J o 

n@Cll>? 

(fil2e.JcD:,~(XLSO~pA1ce:," 6Y1Je.Jo, m~~1CDJro 6Y1Je.Jo, 
rs~ (I) 6 ro 6 ®J Oc:0:,COn!t:16m 6YlJ eJ o' '3 6C06Yl.J eJ 6YlJ eJo) 

2 . cruocomoc£n C!JYOc006m'3cm n(j)':P 6®6c&,. 

3. Write the physical quantity having the 
same unit and dimension as that oflinear 3. 
momentum. 

(a) 0.0072m (b) I.6x 10--19C 

<m'g)cOO{m)')6)'W CWJ6m186 CWCW6llllClf>o9:lffi6 ~~ 
(s'"O cm1ce:, arm~ruv aj)'i i cm 6c&,. 

4. If IA+Bl=rA-BI. find the angle 4. IA+Bl=IA-Bl,nffilB,1<lrn A,B ~ru 

bet ween A and B 

5. The rotational _analog of mass in linear 5. aro6lflcw .!l.Je.Jm(m)16)e.J m::mu1m cromommow 
motion is _____ __ _____ - nJro1Lce:,m6m .!l.JeJm(m)16)eJ C!JYO~ru 0(8®? 

Questions 6 to 11 carry 2 scores each. 
Answer any five questions (5x2=10) 

6. The velocity-time graph of an object in 
motion is shown in figure. Calculate. 

7. 

\' 
(mis) 

(a) 

(b) 

, (a) 

(b) 

+10 

0 . 
2 4 6 t(s) 

-IO------>------' 

Displacement in 6 seconds 
(Score : 1) 

Di:;tancc travelled in 6 seconds 
(Score : 1) 

State Newton's second law of 
motion (Score: 1) 

Write the mathematical form of 
Second law. (Score: 1) 

e mc\as>m6 11 ru6>mm>c\ii ca.0..1oal611Bciic86>" 
2 Ql:)if,c86)u nJlas>o. O(j36>CIDID,1e.Jc\O 5 O(j)fil?<DTID1m" 
f2tm>m6llll'9 c\CIDc\db, ( 5X2= 10) 

6. · 63©6 ruqw,oJl6)CW LnJaClJ(l)o - m>mcwo lCIX>nrl' 

!2..lll®(m)'Jcim m>~<J:llc006on6. 

7. 

V 
(mis) 

+IO 

0 
i 4 

-10 - - - - _.,_ _ __, 

6 t(s) 

<a) 6 6)croc00cw6c0:,~ 6><B>o6'fmu ~6'fm0db6rm 
CTUOom:xmmo dh06l1)6c&, 

(b) 6 6)m>c66)CW6ce:,~ 6)c0:,oongu cru6mlco1~ 
BJ,<Oo c&,6l1)<66}:)c00&c:0:,. 

(a) ffijJ,§6)~ a>6l80o .!2.le.Jm m1m>mo 
ln..lcmooJ!c66)6c&, 

(b) ro6l8::>o .a.Jeimm1m>marm>16)CW (1)6ID1® 

crumruOc&,jo 0@'¥A®Jdh. 
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8. (a) State the faw of conservation of 8. (a) <:rofilflw fflT0cOO cruoroc0~6m ®®Jo 

9. 

c. 
linear momentum (Score : 1) 

(b) A bullet mass 30g is fired from a 

gun of mass 2 kg. The muzzle speed 

of the bullet is l 00m/s. Find the 

recoil speed of the gun. 

(Score : 1) 

(a) Write the expression for torque 9. 

acting on a body in rotational 

motion (Score : 1) 

(b) Suggest one method to increase the 

torque without changing the 

magnitude of fo~ce (Score : 1) 

I 0. Acceleration due to 'gravity depends on 

mass and radius of earth. 

(a) Write the expression of 

acceleration due to gravity in tenns 

of mass and radius of earth 

(Score : 1) 

(b) A body of mass 'm' is placed at the 

centre of earth. It is then taken to a 

height 'h' above the surface of 

earth. Draw a graph showing the 

variation of acceleration due to 

gravity with the position of the 

body (Score : I) 

(b) 30 lC/X)o aK>CTU6~ 63Cl>6 6Tll~Ff 2 dbl 

lOOo mocru6~ (J®Oc.001cii3 m1cm6o 

~cm]roc06)6(TT)6. 6Tll~f11~ (:(lJ(/)Cll) 100 

m1 / 6) cru c.00 cw" ®'0 <I2) 0 am (J Cl)) 0c.0016) 1 
ciJ(Jc.OOOmJIClrn (J(lJ(J)Cll) cfh6mc.000c006cfh. 

(a) n.JC01lcfhQl6m .!Ue.Jffi~6)e.J (JSO@c06>l6>1 

rrumruOcfhJo f2@'96Cll)6cfh. 

(b) GnJei<m>16>1 nfleiw1cd3 moAo 

(lJCl)6<m}06)® <:soroc.0016)<w m,eJJo 

ruroCID1~.oo6ruom6~ 63©6 Q)0ffi(J)o 

0@'9 6 ® 6cfh. 

®J Cl) 6TT) 0 

(a) @4006co6~ocfhro~Gmo m4e.im6STSOcfh6 (TT) 

®J©6TT><m>16>CW rrumruoc£bJo es4m1CQJ6G>s 

mocru6o CITT0coru60 ~CJ06)'J::jS6<m>1 

o(j)~J(ll)Jcfh. 

(b) es,m1w 66>s <:cBJlm<m>1~o 'm' mom>~ 

63ro6 rum>CID~ (lJCI2)uc£)6)6(TT)6. rerocG)'l6)CW 

es,mlw 66>s g2ru<o1@eimm1rn'3 m1(TT)6o 'h' 

g2wro<m>l<:e.Jdl6) o(j)<m>1~orn'3 "g' CQJ66>s 

m,eiJrom1m6~ OJJ@JOm>o, lOOOcul" 

ruro.9,r cBJOGm1cD6>6cO:i. 
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11. The stress-strain graphs of two bodies A 1 l. A, B n{Dcm1 ru cm6c00~66'>S mi'6'>tScru" 

and B are given below. -cru"6'>lSm1km lWOoi:r cmmilco1c006cm6. 

(a) Which one 1s having greater 

modulus of elasticity?(Score : 1) 

(b) Which is more ductile? 

(Score: 1) 

Write reasons to support your answer. 

(a) Cl@<m1mo6TTr c:moCU>6eicru" 63:>n!l" 

@2eJO~mSIAJ ri,,~SJ®C® ? 

(b) Cl@CID06TT)" rl,,~SJ®C® (U)cfbScnJIC®? 

3 moic00" nllCIDo. 0(96lCIDlb1eiAo 5 OQ)IQCl'lldlm" 
Questions 12 to 17 carry 3 scores each. 
Answer any five questions. (Sx3=15) 12cntmaui,m'lc\C1Dc\db· (Sx3=15) 

12. In successive measurements, the 
diameter of a sphere measured by using 

a vernier calipers turns oui to be 

1.37 cm, 1.36 cm, 1.39 cm, 1.42 cm, 
I 

1.36 cm 

(a) Find the value of mean diameter in 

view of significant figures 
(Score: 1) 

(b) Calculate the mean absolute error 
(Score: 2) 

13. A stone thrown vertically upwards goes 
to a height and returns to the ground. 

(a) Draw the velocity-time graph of the 
motion (Score : 2) -

(b) Write the expression for the 
velocity with which it reaches the 

ground (Score ~ 1) 

. 
12. 63Cl>J 6'>0J<06TlilCID<O r»,OeJl<ll<;H'-fcro ~o.JCllCIDOcril.~r 

63COJ CJ(J)O~roTm16>CW OJJOCTUffl6>CW ~OJJc&.»00 

1.37 6>CTU. mi, 1~36 6>CTU. m1, 1.39 @cru. ail, 

1.42 6>CTU. ail, 1.36 6>CTU. m1 Cl(j)cm lr1,,mrom1cim 

eJ (i]c006,»,CID 66rt'iOmJl. 

. 
(a) Cll)COO(ll)m1 ru~ocru CGTO~ru" cruoromoc&.» 

CGTOcB6>6m300c00ffiJCTUC1>1..!3J' O(j)'IJCIDJc&.». 

(b) Cll) ro o (11) m1 · cz r1,, ru ei 

cib611)c000c00 6,»,. 

13. c&.,6roTm6)ffi Cil6ri,,~CleJcOO" O(j)016Ylml) ri,,gj" 63ctlJ 

m1U!lflcm ~CD>ro(m)1cim O(j)am»1CID <ll(ll)n!io 

cmomJlc:eicOO" <mlc616>..g,Jcm>6cm6. 

(a) lo.JCllOJ(J) - (Tl)fl}(D) tWOo!l" rurom>"cOOJc&.» 

(b) cmom.Jlcim cmlml6)-41~6czcruo11~ 

to.1czruoocm>l6>CW crumruO,»,Jo n{j)'IJCID6<fh 
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14. In circular motion, the direction oflinear 14 · 

velocity changes continuously 

(a) Write direction of liear velocity 
(Score: 1) 

(b) Derive the relation between ,linear 

ru l6cm> l,§.!2.J e.i mcm>1 mi, Ge6lllav 

tn.J csru cncm>16>~ e1 oo cm 1, si6 .!M avomll 

~Jcmi 

(a) c: <0 6lfl cw l n.J c: ru cnmm1@~ d\<R, 

O(j'/9 l,®l,<fh. 

velocity and angular velocity in (b) c: a, 6lfl m, (cu c:ru cnru 1,0 c:<fho6'li'l<121 
lcuC:ClJCJXlJJo <mam1e.i~ 6TlJ<n.JJ6)<ffl) 

cru Jrl1l ~ cS6> l, cm cru airu 'Jcf» Jo 
m,nJlc&,<01cS6>c1f8,. 

uniform circular motion 

(Score: 2) 

15. (a) State and prove work-energy lS. (a) 

theorem in the case of constant 
cruo1mmocw 6llJe:o 

~l,~~ ~prni 
~rom~ m1avmo tn.Jcruv®:>n.n.!!l force (Score : 2) , 

(b) State whether the potential energy 

in the following cases increases or 

decreases: (Score : 1) 

-i) A spring is stretched. 

ii) A spring is compressed. 

~l,db. 

(b) ®:>6)'1' l cu ~:>nil cS6>6)'J:j S 6 cmru mil af3 

cruo1 cm1 c: i:e, :> m ~ o i:e,6s l,<fh(Il) oc:6mo 

<fhJO<DJ 6~ Clij)ITT)" 0@'1' J®Jan· 

i) 63©1, cru1.n.Jloeri' rueJl(I2)6~ 

16. Satellites are bodies that revolves around 16. sm1, l cnn.ncm>16>m .!2.JJA1c:9(;)0~1,rm 
a planet. 

(a) Derive an expression for the orbital 

velocity of a satellite of mass '!11' 
at a height 'h' above the surface of 

a planet (Score : 2) 

(b) Modify the equation if the satellite 

is close to the surface of earth 

(Score: 1) 

rucru"cm Jcfi6>cB6)6)§ ~n.J l cnn.06ffl3cil 

~JITT)l,. 

(a) 'm' mocru6~ sm6 ~n.JlOOn.Oo "h' 
~(IV(l)Cffl>1af3 ce,,s, SCOI, l00n.O<ml16>m 

(b) 

ru e.i o · ru <12r'86> 1, cm 6>oi6m11Aail 

ln.Jc:rucnmm16l~ aumru:><fhjo 

©ilnJlce,co1'86>1,db. 

~n.JlOOn.Oo l00n.O<m>1c:mosv ru~6>© 

Clf051,(ffl):)6>61T)&b1~. ffi)Ql(lJOi:fbj~~ 

~®Ql:)(D} ~ ruco6<m>10@'1'1,®l,A-

17. (a) Write the S.I unit of modulus of 17. (a) C:mo<U>JeJ® (aOcu)" ~er.xJUA1crulA'lav66'5 

S.I wiGrrilff O@'J'J®Jdb. elasticity of a substance 

(Score: 1) 

(b) A steel wire of diameter 4 mm has 
a breaking stress of 4x 105N. Find 
the breaking stress for a similar 
wire ofdiameter 2mm.(Score : 2) 

(b) 4 m1 mi OJJOm>m6~ sco1, ~,at6 
ruavo16l~ C:l6llJcB6>1ocn" m>"6llSC};\f 

4x 105N <U@)cibJCIDJ. O(i)8:b1af6 2 al1. ail 
ru jOm> m6~ rof1 cul ru (2)016> CW 

Cll6llJ'86>1oeri' CTOOlsq;\l ~1,A. 
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Qurstions 18 to 22 carry 4 scores each. 
Answer any four questions. 

18. (a) Draw the velocity-time graph of a 

body in uniform accelerated 

motion. (Score: 1) 

(b) Derive the following kinematic 

equations from above graph 

(Score: 3) 

") 2 2 2 I V -U = ax 

1 
ii) x=ul+-at2 

2 

19. A vehicle of mass •m' moving with a 

velocity •v' along a banked road with 

radius ·R. 

(a) Draw the vector diagram showing 

the various forces acting on the 

vehicle · {Score : 2) 

(b) Derive an expression for the 

maximwn pennissible speed at the 

banked road without taking the 

friction {Score : 2) 

1e m~cmd 22 nJQ(l)GlJ~- C1.!1.JOBc\ABcicB6> .. 4 

m> .. csce»oi6 nllaoo. 0(8Q_~
1
~1eJAo 4 oQ)fiRCGYD>1m· 

tcm>(1)6') m "A Cb> ~ca,• 

18. (a) cmm®J<b6TT> .!l..leJmarm1e.i6~ ~m6 

19. 

rum>"cm6o.Jl6)~ ln.JCl!QJCl)-CTl)Ql(W lWOnLl" 

OJ(l)WcB6)6dh. 

(b) lnJ'l;\M® lC/X)nD ~nJ<&W::>cril~" _!l_lJOJ6)S 

®cm1 ro1 c66) 6 cm cru m OJ o db J6M3 ci6 

CDJ-nJl.&,aS)c£)6) 6db. 

i) 

ii) 

v2 -u2 = 2ax 
1 2 

x=ut+-at 
2 

'm' mom>~ 63ro6 ru0n0mo 'v' tnJ<l!OJuxmdl<1m 

'R' CU@>rom6~ 63ro6 6TI.loa➔.,"rw" ~oocuflei•6)S 

m.>6mlro1c86) J<m6. 

(a) ru::>nnmrnm1~ ln.J<&COJ::>ro1cB6)@';t:Js6cm 

6n.JeJE>m~6@S 6)ClJc&.,"sro CWWtWo 

OJa><!lhOOJ«b 

(b) ne.t «> ~ 6m o dh6JT) cB6)16) ei s 6 cB6) o 6) cm 

ru~m cm6mlcolc86)ocit, db~<DJ6cm 

n.J<t>moruw1 tn.J<l!rurornm16)~ 

cmmru::>c&.>jo m6nJlc&.,C01c86)6dh. 

20. The escape velocity of a body_ from the 20. 

earth's gravitational pull is 11.2 km/s. 

@6m1<DJJ6>S @6ro6©6®J::>c&.,©~6m 6TI.leJcm>1<1m 

ml<mJo co~gmsom~ sm6 rum>"cro6o.Jl6)~ 

n.JeJ::><DJm lnJ<&OJWo 11.2 .a,1. aM 6)cmG86>c-@' 

<tff061T>. 

-, 

(a) Obtain an expression for the escape 

velocity of a body from the earth 

(Score: 3) 

(b) Write down the relation between 

escape velocity and orbital velocity 

(Score: 1) 

(a) n.Je.iowm lnJQClJ(l)cm>16)<w m>mruOdbjo. 

ro6n..Ticfbm1~6.a,. 

(b) n.Je.iowm tn.JQOJ(l)OJ6o soromllgC!m 

tn.JQOJ(l)OJJo ®mll1eJ6~ 6TIJCTW6)cm) 

m> J-.!l.il 'ctfl cB6) 6 cm cm m ru o .a, Jo 

O(j)'-l' A®Jc&.>. 
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21 . The moment of inertia of a circular disc 21. 
of mass 'm' and radius 'R' about an axis 
normal to its pllne and passing through 

'm' CDOm>Ao 'R' <lll'0CDOJACDA~ 
OJJCOl11)0dbJ®1wfl eJA~ 63CDA cw1cruuc&.,16)cw 

eJo6Tl.lCDOwfl ~dblCT3<ffl>1 eJ66)S <Jn.JOc&.,Acm 

CIJTOdh'Ho arrom6cmm1~A~ 6)CD06)CD<W 63:>nn" 
. . mR2 

its centre 1s -- . 
2 

a) Find the moment of inertia of the 
disc about any one of its diameter 

(Score: 2) 

b) A circular disc of mass 10 kg and 
diameter 0.5 m is. being rotated 
about an axis normal to its plane and 
through its centre at the rate of 
1200 rev/min. Find (i) angular 
momentum (ii) rotational kinetic 
energy about the axis of rotation. 

- (Score: 2) 

22. A massless spring with spring constant 
'k' is stretched to a distance 'x' 

(a) Write the equation for restoring 
force developed in the spring 

(Score: 1) 

(b) Obtain an expression for the 
potential energy stored in the 
spring· 

(Score: 3) 

Questions 23 to 26 carry 5 scores each .. 
Answer any three questions. (3x5=15) 
23. (a) Name the principle used for 

checking the dimensional 
correctness of a physical relation. 

(Score: 1) 

(b) Using the above principle, check 
the dimensional correctness of the 
relation 

mv2 

F=­
R 

(Score: 1) 

(mis the mass of the body, vis the 
linear velocity and R is the radius 
of the circular path) 

mR2 

@2<Jffi©o!jj -
2
- cmP)dbl,cm6. 

a) cwlcru"cB:.16)CW 6)momc-W o3on.00 ~<Jmw~ 

63Clll, ClJjOCTUo rnT'Offil,CTUC01~" 

c£h6r@l,n...flslcB6>l,c&.,. 

b) 10 c£➔.>1. l(l)Oo CDOCTUl,o Q.5 m1. 

«n'0CDOJJCDl,~ ClJJ<ffl>Oc&J®1wJleJA~ 
cwlcru"ce;' 1200 n.Jmltc&m6mo / m1o11§lcd6 

ms<ffl> l, cm 6. <Jdbo 6TTfl av CUT0cB6> ru l, o 

oJ<t>1tdbm6m cnm1<JdbOro~ruAo 
db61T)~Jdb. 

22. mocru" ~O<ffl> 'k' cru"tcLllocn" mu:flcoom,m~ 

63@l, cru"tcLllocril6>m 'x' G6ro<ffl>1cd6 rue/l_q,J6 
CT11§6cml,. 

(a) dl<J~Odlocn" 6Tl.leJ~6)1 cmmruOdhJo 

o(j)'I J®Adb. 

(b) cru"t o.11 o (/)1 cd6 cm o@ m1 cB6> 6) <J:J s A cm 

crua; ®1 al 4h0 m~ <ffl>16>CW crom ru Ooh ~o 
m6o..ndbro1cB6>6db. 

23 IJlJ<mcd& 26 ClJ6>CD<D>Afll Cl.!2.IOG~Ecic86')" 5 

cru"11dhol6 nJlmo. aa36>®flb1eJl,o mi&>cmfll1cm1lm" 
~(ffl)R)6)al'limi•• (JX5=15) 

2 3 . (a) cw w 6) m rm o116m cd6 c£➔.i o c£➔.i .. s" m cro" 
oJ ro1 <JUl>OW1cB6>0cro ~ nJ <!Cl2JOcril c:B6\~ cm 
CO>®Jmw!G>CW (JoJ6)(l)":P l,Cli\;c&. 

mv2 

(b) ln.JCWm> mmJo ~oJ<!<DJOcril.q,j" F = R 
o(j) cm -cm ll) ClJ O c&., ~ o CU> av 6) ll) cm o.'l1 cm 
ln.J4hO<Oo Ul>CD1<DJ0<!6m0 o(j)cmu 

oJC01CJUl>OwlcB6>64h. 

(m-mocru", v - c:ro6lflw ln.J<JClJCJ)o , R -
cmP)Cllo) 
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( c) The time period (T) of a simple 

pendulum may depend on the mass 

of the bob (m), length of the 

pendulum (I) and acceleration due 

to gravity at the place (g). Derive 

the correct relation using the 

method of dimensions(Score : 3) 

24. A cricket ball is thrown with an initial 

( C) 63 m 6 cru1 o n.11 cJb 6) nJ <m CW 6 eJ cm,16) 1 

n..Ilrolcw (T) <:6YlJOm116>CW mocrul6>mav 60 

(m), 6>nJ<mcw6eicaml6>1 ml~6>cm,av6o 

Cl), @~006co6cmJOG0,©cdl6mo m,eim6~ 

®J C06ffiCJ(m)CW6o ( g) 

6YlJ aw6> <;tl 31ro1c006 cm 6 n(j)&h 1 <o'3 

(U)COJ6)Q)(ID(dl6TT)(o'3 ®®JQl6nJCJ(W0(J)1,!?zl" 

n..Ilailru.Slm CTUQlOJO<B,jo ro,n]t8JC01c006t8J. 

velocity •u' at an angle of projection 0. 24. 63C06 tt8)1cOOfi" <&6Yl.Jocib 'u' lnJ<&ruoom<o'3 0 

(a) Draw the path of the cricket ball. 

(Score: 1) 

(b) Derive expressions of maximum . 
height and horizontal range. 

(Score: 3) 

( c) Write the condition under which 

the horizontal range is maximum 

(Score : 1) 

• 25. (a) State the law of conservation of 

angular momentum (Score : 1) 

(b) Write the relation between torque 

and angular momentum(Score : 1) 

( c) If polar ice caps melt and spread 

uniformly, how the moment of 

inertia of the earth would change? 

What will be its effect on the 

CJ~6ml<o'3 nffio1COJc!,CTnc!,. 

(a) CJ 6Yl.J o ~162 cw cruGmJ o ro cu o cm ru ro.qzf 

,:a,oGmlcOO.!,t8J 

(b) mo~1mo ~cwcocm,16>~av6o cm1coC/!1.l'lm 

C3,rocamJ6>~Wc!,o CTUQlOJOt8J~ nffi'9.!,®6t8J. 

(c) cm1coU!lflm G,roo mot0J"cru1mo 

(G"@)dh6cmcmlm~ ClJjClJ<nlO O(i'J'96®6t8J. 

25. (a) CJt8J06m1cw CG'@>cOO cruo<0~61T) ®®Jo 

tnJcmoru1c00Jt0J. 

(b) <&soroc0060 <Zt8J06m1av CG'@)cOOClJ6o 

cmam1ei~ crumruot0Jjo nffi'-9 6<m6t0J. 

(c) lW6ClJGnl3~16)eJ 6>0(tJCTU" Ql6'96~cro 

~m6t8J1COJO<o'3 @,m1COJ66>S 6'lQlOQlCW 630rul" 

gQCJffi©cdljcOO" og)CYm" Ql08alJ6Tm0t8J.!,O ? 

63ct>6 C3'1rucrucm,16'l~ 6'l6>C3&ne.rjcm,1m" 

gQ®6m,eio og)CYm0611) cruo@n.llc006t0J ? 

duration ofa day? (Score : 3) 26. (a) 
6) 6YlJ ro Gl m O ell cru" 

26. (u) Write the assumptions used in 

deriving Bernoulli's equation 

(Score : 1) 

(b) Derive the Bernoulli's equation 

(Score: 4) 

co, n11 c.e, m 6m cm,1 <d3 om 6) crG') o 6) c00 

mmm6mom6nr3i0611) crujlt0Jm1c006cmcm"? 

(b) 6) 6Yl.J ro CJ mo ell cru .. 

ro,n.nt0Jco'lc00 6t0J. 
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