
Paper Code No : 16 
SETII 

HIGHER SECONDARY EDUCATION 

HALF YEARLY EXAMINATION 2017-18 

HSEI PHYSICS 

General Instructions to candidates: 

Maximum : 60 Scores 
Time: 2 hrs 

Cool off time : 15 Minutes 

• There is a 'Cool off time' of15 minutes in addition to the writing time of 2 hours. 
• Use the 'cool off time' to get familiar with questions and to plan your answers. 
• Read the questions carefully before answering 
• Calculations, figures and graphs should be shown in the answer sheet itself 
• Malayalam version of the questions is also provided. 
• Give equations wherever necessary 
• Electronic devices except nonprogrammable calculators are not allowed in the Examination Hall. 

lilcuJ®6 m1<3c:g~6?mCJ3 

• mlc813lrillS CT\)(l)(1l)Ccm))1CD n.JJO@rll 15 rlllml~ 'cfuJu8 63'.)n.O 6)6)S0' g26lls0<1ll10lc00;io. 

• 
• 
• 
• 
• 

g2Ccm))06ffi3u8 a(j)'l'J®Jcm®lCD rllJCl1J ~.c,_j0Bc\6ffi3u8 Lcm®On.JJ©qjo OJ0<1lllc006mo . 

cfu6mcOO cfuJ3 8..16cfuu8, .c,_J1L®6ffi3u8, L(l)On.06c0,u8, a(J)cmlru g2cmm0~n.Jc;80lro8cmm@cm g26llsOW10lc006mo . 

~.c,_jOBc\6ffi3u8 rll8.JWO~cmml8..16o mro8c0,lwl36~ . 
ffi10 OJ cm c\ 0 6 ~ cruo 8..1 cmm cru r2l OJOcfu c\ 6ffi3u8 @cfuO s ;i c006mo 

~Ln.JOL(l)Orll6cfuu8 @.c,_jcg>OITTOcfuOcmm cfuOro8c006~8..1$?0Jcfuu8 63'l'l@cfu<1llJ~ 6306 gQ8.lcfu~LS06mlcfu g2n.Jcfu06mOJ6o 
n.J<1l"lcfh'l:10n.DO~lro8 g2n.J~WO(l)lcOOOCW n.JOSl~. 

Question numbers 1-4 carry one score each. Answer all the questions. 
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1. The propulsion of a rocket, propagation of 

water waves or sound waves in air etc, are 

1. ~ o o cJ}6) g ru 1 ~ c0:&1 nJ 6m ru 6 o , @al 8..1 cm 0 o (I) 

(ID()) 1 ~1 CQJ 6 o (I() 6l1J 00) 00 (I) (ID()) 1 ~1 CQJ 6 o cruo !l..l 0 

explained in ____ _ 

(i) Mechanics 

(ii) Electrodynamics 

(iii) Optics 

(iv) Electronics. 

2. Position of a car along the x axis at different 

times are shown below. 
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The car starts from O goes up to P and comes 

back to Q. What is the displacement of the car? 

3. "For the block moving on a smooth horizontal 

table, the work done by the gravitational force 

is zero". State whether this statement is true or 

false. 

4. Acceleration due to gravity is independent of 

. . . . . . . . . . . . . . . . . . . . . (mass of the earth/mass 
of the body). 

3. 

4 . 
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Question numbers 5-10 carry two scores each. Answer any five questions. 
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5. (a) Match the following. 

Astronomical Unit 10-10 m 

Light year average distance of the 
moon from the Earth 

fermi average distance of the 
Sun from the Earth 

Angstrom 10-15 m 

Distance travelled by light 
moneyear 

6. Gravitational potential energy of an object 

depends on the mass of the object, its height 

from the surface of earth and acceleration due to 

gravity. Using the method of dimensions derive 

an expression for the potential energy. 

7. 

8. 

Derive an expression for centripetal 

acceleration. 

Figures show the two different spinning poses of 

a ballet dancer. 
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(a) In which figure, the ballet dancer has more 

angular speed? 

(b) Which law in physics is used to get the 

above answer? (Score 1 + 1) 

9. Figure shows a stress-strain graph of a given 

wire. 
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Strain 

From the graph 

a) Calculate the Young's modulus of the material. 

b) Write the approximate yield strength of this 

material. Score ( 1 + 1) 

10. (a) Define Bulk modulus of a material. 

(b) Arrange the following materials in the 

increasing order ofbulk modulus. 

Air, Steel, water Score (1 + 1) 

L(l)On.Olm3 mlcm6o 

(a) rum'5cm6ru1@1 CDJowm'5 a:0o(U)6e.im'5 cfu6m 

c06)'.)c06) 6 c0, 

(b) rum'5cm6ru1@1 CDJ1m3cu5 m'5@csowcm1@1 

nfilcfu<liBOOQJleJ nq)LcmCDJOCDJl0lc0060? 
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(b) cmo@!l'@cfuOSJ<Om)l0lc006cm rum'5cm6c00@~ 

6lllu3c061 a:0o(U)6e.icru1@1 ~a:0onD6mlcfu 
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Question numbers 11-16 carry three scores each. Answer any five questions. 
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11. A body is projected vertically upwards with a 

velocity u , it reaches the maximum height and 

comes back to the same point. 

a) What is the velocity of the body at the 

maximum height? 

b) Draw the velocity-time graph and speed -

time graph of the body. 

Score (1 + 2) 
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(b) 2!2'D rum'5cm6ru1@1 Ln.J<liQJ(l)OJJo cru0CDJru60 
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12. In figure, two vectors A and B are acting at an 

angle 0 as shown 

Q 

B 

(a) Complete the diagram to show the 

magnitude and direction of the resultant of 

the two vectors . 

(b) Find the magnitude of the resultant in terms 

of the magnitude of the vectors and angle 0 

between them Score (1 + 2) 

13. a) What are concurrent forces ? 

b) Three concurrent forces F 
1

, F 
2 

and F 
3 

are 

in equilibrium. IfF 
1 
=3 N, F 

2 
= 4 N and F 

1 

and F 
2 
are perpendicular, find the magnitude 

ofFY Score (1 + 2) 

14. A force F = 3i + 4]-5k N acts on a particle 

and displaces it through d = 5 i + 4] - 3 k m. 

a) Calculate the work done. 

b) Find the angle between force and 

displacement Score (1 + 2) 

15. A ring and a solid cylinder having the same radius 

roll down the same inclined plane without 

slipping . They start from rest from the top. 

a) Deduce expressions for velocities of the 

two bodies when they reach the bottom. 

b) Which body reaches the bottom with 

maximum velocity? Score (2 + 1) 

A 
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n. (a) c0,6TT8c0,0CTRV 6lll e.i6ID3u3 nfilcmo@e.imi>? 

(b) F F F ~"'cmlru crucm)1 e.ilcmorucru_oCDJl I' 2' 3 ""tl/ 6 

eJJglli 02cmJ cfu6Tmcfu00Rv 6llle.J6ID3~'.)6m. 
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15. mlC®.Je.iorucru_oCDJ1m3 mlcm6o @a:0 ~006glli 

@06 ru~CDJru6o @06 a:cruo~lcw' crule.il611s06o 

630J !l.J(1)10J (ffie.J(ID())1@1 0Jcfu~lm3 mlcm 

<mo a: !FcB@ &? 0 J 6ITT m 16ID3 J cfu CDJ OGm. 

(a) 0611sJ rum'5cm6c00~6@sCDJ60 <mO@!F nq)(ID())J 

a:cruou3 g2 glli Ln.J <liOJ(l)(ID()) 1@1 cru0ruoc0, ~ o 

04n.J1cfu01cOOJcfu. 

(b) <mo@ qi c0, 4 s 6 cmm3 Ln.J a: ru (I) (ID()) 1 m3 n© (ID()) 6 cm 

rum'5cm6 nfil<mOGm? ( m'5~c:0,oc8 2+ 1) 



16. It is easy and less painful to use thin needle than 

a thick needle for taking an injection. 

a) For the same applied force , which needle 

exerts more pressure? Why? 

b) 1 atm= .............. Pa 

Score (2 + 1) 
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Question numbers 17-21 carry four scores each. Answer any four questions. 
17 g6«ll«m 21 ru@@(D);!~ IX.!!.IJBJ6lJl3Cf0<06f 4 mfat0iJ<0 rui«llo nQ36l«lllB>le.J6o 4 IX.!!.IJBJ6lJl3Cf0<06f @COTOJ@6lg\96«ll6<0i. 

17. a) Write the principle of homogeneity of 

dimensions. 

b) Time period of a simple pendulum may 

depend on length of the pendulum, mass of 

the bob and acceleration due to gravity at 

the place. Deduce an expression for time 

period of a simple pendulum using 

dimensional analysis. (Take constant as 2n) 

Score (1 + 3) 

18. a) State True or False - "The average speed 

and average velocity of a particle are equal 

ifit travels in a straight line without changing 

its direction of motion" 

b) Draw the velocity-time graph of a uniformly 

accelerated body having an initial velocity u. 

From the graph derive the position - time 

relation. Score (1 + 3) 

19. We know that there are three Newton's laws of 

motion. 

a) Write Newton's second law of motion. 

b) Using Newton's law obtain an expression 

for the force acting on a body. 

c) Deduce Newton's first law from second 

law. Score (1 + 2+ 1) 
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17. (a) @@(U)0®n'l:1m6c0,~6@s a:n0oa:0o@illmlgl 

<m<mJo nq)!l'J <mJcfu. 

(b) @06 crulcrulu3 @o.J®(U)Je.J<Om)1@1 @@so 

o.Jl01 M, @o.J®(U)J e.i <Om)l@CTR m1~o, 

a: 6llJ o 6llll @ 1 (2) o cru , ~ cru..o e.i @ mm) 

L(l)OOJlgl @cfu0611sJglli <mJ06mo nq)cmlru@CQJ 

~ LOOC0Jl~l0lc0000. (U)CQJ0®o'l:16mm3 <BTc)ffi'.) 

e.ilcrulm'5 22o.J<liCQJO(l)1~ @o.J®(U)Je.J<Om)1@1 

@@so o.Jl01(U)lm @06 cru0ruoc0J_,\o 04o.J1c0, 

0lc006c0,. ( cru..ol0oo!fuo 2n nq)@ nq)S6c006 
ah). 

( cru~c0,om 1 +3) 

1s. (a) @06 rum'5cm6ru1@1 ~rua:o~ a:ru(l)<mC0J60 

~rua:o~ Lo.J<liQJ(l)OJJo <mJeJ_,\00cfu6m@0 

!fulm3 <BTc)<m a:mctla:06l.JC0Jlm8 BlOOc0@ 0ogo 

QJ0'.)<0m) 01 <m 1 C0Jlm8 cru61IDJ 0 lc006mo. 

(b) cru0om<mJ06m<Om)lmi\ cru61ID..10lc006cm ~B.,\ 

Lo.J<liQJ(l)o U ~C0Jl36~~ 6306 rum'5cm6ru1@1 

Lo.J<liQJ(l)QJJo cru0C0Jru60 <m0llle.i6~~ l(l)OnJJ 

ru 0 ~ a: OOo'l:10 cru LO om ru6 o cru0 CQJ ru6 o <m0ll 1 

e.16~~ 6lllrn.Do cru4!l..11\½:Jlc006cm cru0ruOcfu_,\o 

04o.J1c0,0lc006c0,. ( cru~c0,om 1 +3) 

19. m_,\43@1 04cm6 !l..le.immlC0J06ID3u3 22@611s@ m06 
cOOOlCQJOo. 

(a) ffi_,\43@CTR 0611sOo !l..le.immlC0J00 Lo.Jm'5<mo 

rulc006c0,. 

(b) m_,\43@1 !l..le.immlC0J00 22o.J<liCQJO(l)1~ @06 

6llJeJ<Om)l@CTR cru0ruOcfu_,\o 04o.J1c0J0lc006cfu. 

(c) ffi_,\ 43@CTR 0611sOo !l..le.Jm mlC0J0<0m)lmi\ 

mlcm6o @cmoo !l..le.immlC0J00 04o.J1c0,0l 

c006c0,. ( cru~c0,om 1 + 2+ 1) 



20. The figure below depicts a two dimensional 

elastic collision of a moving mass m
1 
with the 

stationary mass mx 

a) Write the mathematical expression for the 
conservation of momentum and kinetic energy. 

b) The collision between two vehicles approaching 
each other will cause more damage than that 
made by them when they travel in the same 
direction. Why? (3 + I) 

21. The value of acceleration due to gravity 'g' 
depends on the location. 
a) Derive an equation for acceleration due to 

gravity at an altitude h if h< <R, the radius 
of the earth. 

b) At what height above the surface of the 

I 
earth the value of g is reduced to 4th of the 

value of g on earth's surface? 
Score ( 2+ 2) 
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2 

0ocru6glli 

@06 rum'5cm6ru6o <m(l}(l}le.J6glli 0fl0om 2I2e.JO 

m'5 cmlc0, @cfuo~ 1 n'l:1® cfu06m1.~10 lc00 6 cm 6. 
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!l'J 611sOcfu6 cm <ml a:mc00ou3 c0,4s 6 cm e.io CQJl 
0lc0060 nq)CTIDJ@cfu06ITT? ( m'5~cfu'.)@ 3+ 1) 

21. (l)J0J<mJOcfu@o'l:16mo 04e.106glli <mJ06mo rum'5cm6 
ru1@1 cru_oom@<Om) ~ l(l()CQJl ~10 lc00 6 cm 6. 
(a) rs401CQJ1mi\ mlcm6o h g2CQJ0<0m)le.J6glli @06 

rum'5cm6ru1@1 (l)J0J<mJOcfu@n'l:1o 04e.106~~ 
<mJ 0 6m <Om) 1@ m cru l !}__fl \½::11 c00 6 cm cru l L cm 
ruocfu~o 04n.J1c0,0lc006c0,. (h<<R), R rs40l 
CQJJ@S ~0006m. 

(b) rsrna:0on.J0lcme.i<Om)lmi\ mlcm6o nq)L<m g2CQJ 
0<0m)le.J06m g CQJJ@S rule.i <s'D<li00n.J01<me.J 

1 
<Om)lmi\ g2glli<ml@CTR 4 ~CQJl cfuJOCQJJcm<m? 

( m'5~cfu'.)@ 2+2) 

Question numbers 21-25 carry five scores each. Answer any three questions. 
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22. A boy throws a cricket ball with velocity u at an 
angle 8 with the horizontal. 

a) Draw the path followed by the ball. 
b) Derive an expression for the maximum 

height reached by the ball. 
c) If the ball is thrown with a velocity of 

28 ms--1 in a direction 30° with the 
horizontal, find the time taken by the ball to 
return to the same horizontal level. 

[Score: I +2+2] 
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22. @06 c0,631 u Ln.J<liOJ(l)<Om)lmi\ cml0C®..11mB1(1()CQJJ 
00CQJ1 8 nq)cm <licfu06mlm3 @06 Lc0Jlc00g n.JCTID 
nq)01CQJ6cm6. 

(a) nJ CTID cru61IDJ 01c006 cm nJ o cm -~-fl L<m 1c0,01c006 cfu. 
(b) n.Jcm) nq)<Om)l<l:~0Jcm n.J(()(l}'.)QJ(Dl g2CQJ(1)<0m)1@1 

cru0ruocfu~o 04n.J1c0J0lc006cfu. 
( c) rula:cfu'l:1n.J6m Ln.J<liOJ(l)o 28m/s m3 cml0C®..11m 

Bl(l()CQJJ00CQJ1 30° <licfu06Tm QJ0<0m)cOOQJ1CDo nq)Ol 
CQJ 6 cm nJ CTID, (l3Tc) a: cm cm l 0C®..11 m cm e.i <Om) 1 m3 
<m@cm nq)<Om)6ruo@ms6c006cm cru0CQJ0 mlc36)J2 

CQJlcOOJcfu. ( m'5~cfu'.)@ 1 + 2+ 2) 



23. If the road is banked, we can reduce the 

contribution of friction to centripetal force. 
a) Draw the figure showing the components of 

various forces acting on the car in a banked 
road. 

b) Write the equation for the maximum 
permissible speed for a car in the above 

case. 
c) A circular race track of radius 3 00 m is 

banked at an angle ofl5°. If the coefficient 
of friction between the wheels of a race 
car and the road is O .2, what is the optimum 
speed of the car to avoid wear and tear on 
it's tyres. 

[Score: 2+ I +2] 

24. Moment ofinertia changes with the orientation 
and position of the axis ofrotation. 

a) State the parallel axis theorem of moment of 
inertia. 

b) Obtain an expression for kinetic energy of 
a rotating body . 

c) The moment of inertia of a disc about an 
axis passing through its centre and 

MR2 

perpendicular to its plane is -- . 
2 

Determine its moment of inertia about a 
diameter and about a tangent in the plane of 
the disc. 

[Score: I +2+2] 

25. For a satellite revolving around a planet 
a) Which force provides the necessary 

centripetal force? 
b) Obtain the expression for total energy of the 

satellite. 
c) What is the significance of the sign of the 

expression for total energy obtained in the 

above case? [Score: I+ 3+ I] 
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24. 

CDJJo. 

(a) 6llJOffhCW a:oocwle.i4@s cru61ID..10lc006cm 6306 
c0, o o 1 m3 (l3Tc) m 6 rs ru@ \½:Is 6 cm 6llJ e.i 6ID3 ~ 6 @s 
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cn.0lcM1m> 0.2 ~@6ml0Jlm3 a:cmcri50omo 63!!'1 

ruoc006ruom6glli 63oo1g100 <liOJ(l)cm nq)Lcm? 

( m'5~cfu'.)@2+ 1+2) 

@ 0 o 0 ORV 63 o n.0 2!2 a: m al n'l:1 .,\ (l3Tc) cM1 (ID()) 1 @CTR 

cru..oomru6 o, 63001 CDJ<li0Rn'l:1m 6 o <BTc)ffi 6cru01 ~ 000 6 
cmJ. 

(a) 

(b) 

(c) 

6)(2)'.)(l}CTRV 63'.)n.0 2!2<liffi@o'l:1_,\CQJJ@S n.J'.)(1)e.Jmi\ 

~cfucrulcru cmlCDJOo nq)!l'6cm6c0,. 

nJ 01 Lcfu06m !l..l e.i ffi(ID(j) 1 e.i Jglli 63 0 6 ru cru cm 6 
rul@CTR (l)cmla:c0,octl@il(ID())l@CTR cru0ruOcfu_,\o 

04n.J1cfu01cOOJcfu. 

QJ~(ID(j)'.)cfu~cmlCDJleJJglli 630J cwlcrucfu1@1 

<licfulCT3(ID())1 e.i4@s c0,scm6 <lin.JOcfu6cmcm6o 

Ln.J cm e.i (ID()) 1 CD e.i o6llJ ru6 00 CDJ (l3Tc)cfu'l:1@(ID()) 

~(1)'.)(1)(2)'.)c06)1CDJJglli 6)(2)'.)(l}CTRV 63'.)n.0 

MR2 

2!2<liffi@o'l:1_,\ -- ~Gm. QJ_,\'.)(f\)(li(() 
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61.J@CQJ ~crun.JB00c001CDJ6o cwlcrucful@CTR 

cm e.i (ID()) 1 CD cru 0 o am 0 0 o CDJ cru n.J@ (I() a: 0 

61.J@CQJ ~crun.JB00c001CDJ6o g2glli @0000Rv 

63 o n.0 2!2 a: mctl n'l:1 .,\ cfu6mc00oc00 6 cfu. 

(rn5~cfu'.)@ 1+2+2) 

2s. 6306 L(l)nD(ID())lCD !l..!Jmo 6306 &?n.JL(l)nDo cru61ID..I 

0l~J6)cfu'.)611sl0lc00JcmJ. 

(a) ~ ru (I().,\ 0 o CDJ 1 3 6 glli (l3Tc) rs 1 a: c0, L m 6llJ e.i o 

mm8c0, 6 cm 6llJ eJ O nm cm? 

(b) g2n.Jl(l)n0(ID())l@CTR 6)(2)'.)(ID())o g2'D@@il(ID())l@CTR 

(fl)(l}QJ'.)cfu_,\o 0 4n.J1c0,0lc006c0,. 

(c) 0 6c0,~lm8 0 4n.J1c0,0l~ @0'.)(ID())o g2'D@@il 

(ID()) 1@1 cru 0 ruoc0, .,\ (ID()) l@e.i !l..11 nffi(ID()) 1@1 

Ln.Jcruc0<IDl@CDJCTID? (rn5~c:0,oc81+3+1) 
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2 

3 

4 

5 

6 
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(a) 

8 
(b) 

(a) 

9 
(b) 

10 (a) 
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[Paper Code No : 16] 

Maximum Score 60 

Scoring Indicators Score Total 

Answer all questions from Qn No 1 to 4 

(i) Mechanics 1 

240 metre 1 

True 1 

Mass of the body 1 

Answer any five questions from Qn No 5 to 10 

Astronomical Average distance of Sun from 

unit Earth 

Light year Distance travelled by light in one 
½x4 2 

year 

fermi 10-15 m 

Angstrom 10-10 m 

Forming the equation E = kmxgyhz 1 
2 

Remaining derivation leading to E = mgh 1 

2 
v' 

P' 

r' \ 
C 

Li0 L\..r __ lw.H 1 - ---- ---
1 L\.0 

J: 
V V 

r G 

p 
~ 1 

2 

Derivation of a = ~ 
r 

Figure 2 1 

Law of conservation of angular momentum 1 
2 

Y= 
1sox106 

= 7.5 X 1010 Nm- 2 1 
0.002 

2 

300 X 106 Nm- 2 1 

Definition of bulk modulus 1 2 

1 



11 

12 

13 

14 

15 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 
(b) 

Air, water, steel 

Answer any five questions from Qn No 11 to 16 
Zero 

~v~t 2t 

i_: -----· ~ 
time 

Q s 

B R ' I 
I 

' I 

,' 

J • , . 
,' . 
' I 

0 ,'0 : 
lo::J...------~~ 1\ .. r.: 

0 A p N 

Derivation of R =..J A 2 + B 2 + 2AB cos 0 

Definition of concurrent forces. 
Magnitude of resultant of F1 and F2 

= ...)3 2 + 42 = ..fiS = 5 N 
Magnitude of F3 = SN 

(a) W= F.d= 15+16+15 = 46 J 

(b) IFI= ...)32 + 42 + 52 = ..Jso N 

1a1= ...)52 + 42 + 32 = ..Jso m 

(a) 

(b) 

ft.a 46 
cos 0= - = --- = 0.92 

F d ,,/so X ,,/so 
0 = 23.07° 

mgh = ½mv 2 + ½Iw2 

v= 
2gh 

1+K2 
'\ R2 

for a ring K2 =R2 

Velocity of ring= fgFi, 
For a solid cylinder K2 = R

2 

2 

Velocity of solid cylinder ,ff 
Solid cylinder 

time 

1 

1 

(1x2) 

1 

2 

1 

1 
1 

1 

1 

1 

½ 

½ 

½ 

½ 
1 

3 

3 

3 

3 

3 

2 



16 

17 

18 

19 

20 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(a) 

(b) 

(c) 

(a) 

(b) 

Thin needle 

For a given force, pressure is inversely proportional to 

area of cross section 

1.013 X 105 Pa 

Answer any four questions from Qn No 17 to 21 
Statement of principle of homogeneity of dimmensions 

Forming the equation T = kmxzy g 2 

Remaining derivation leading to T = 2n -ff 

True 

; 

' 

V L-... ··- ...... ···-··· ·······-

.€ i 
g u ................. -···· ....... ~ 
(lJ ' 

> 

, time_ o.__ _____ __,__ __ ,... 
t 

Derivation of x = ut + ~ at 2 

2 

Statement of Newton's second law of motion 

Derivation of F = ma 

F = dp = m dv 
dt dt 

If F = 0, v = a constant 
Law of conservation of momentum 

m 1v1i = m 1v11 cos01 +m2 v21 cos02 X-direction 

Y - direction 

Law of conservation of kinetic energy 

1 2 1 2 1 2 
2m1V1i = 2m1V1t + 2mzVzt 

Any concept leading to change in momentum in the first 

case is more than that in the second case. 

1 

1 

1 

1 

1 
1 

1 

1 

1 

2 

1 

1 

2 

1 

2 

1 

3 

4 

4 

4 

4 

3 



(a) Derivation of B(h) = g ( 1 -
2
:) 2 

21 
(b) g = B(h) ( 1 -

2
:) 1 

4 

h=R 
1 

Answer any three questions from Qn No 22 to 25 
(a) Figure showing the parabolic path 1 

(b) . . v 2 sin2 0 
Derivation of H = 0 2 

2g 

22 (c) 1 
5 

T= 
2v0 sin0 

g 
1 

T= 2.86 s 
(a) 2 

~-NcosO 

. (j 
N sme 

r cos e • -

23 
~••fsinO 

5 f 

'·mg 
(b) Vmax = R (µ 5 + tan0) 

g l-µ 5 tan0 
1 

1 
(c) v = .jRgtan0 

v = 28.1 m/s 1 
(a) Statement of parallel axis theorem 1 

(b) Derivation of KE =~I w 2 2 
2 

24 MR 2 5 
(c) Using perpendicular axis theorem ldia = -

4
- 1 

Using parallel axis theorem ltang = ~MR 2 1 

(a) Gravitational force between planet and satellite. 1 
(b) Derivation of 

KE= GMm 1 
2(R+h) 

25 5 

GMm 
PE= - (R + h) 1 

4 



GMm 
E = - 2(R + h) 1 

(c) Planet - Satellite is a bound system 1 

5 




