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Note:	 The question paper is divided into three sections A, B and C. 
Write answers as per the given instructions.

		  Use of non-programmable scientific calculator is allowed in 
this paper.

{ZX}e :	 ¶h àíZ nÌ "A', "~' Am¡a "g' VrZ IÊS>m| ‘| {d^m{OV h¡& àË¶oH$ 
IÊS> Ho$ {ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

		  Bg àíZnÌ ‘| Zm°Z-àmoJ«m‘o~b gmB§Q>r{’$H$ Ho$ëHw$boQ>a Ho$ Cn¶moJ H$s 
AZw‘{V h¡&

	 Section - A	 6 × 1 = 6
(Very Short Answer Questions)

Note:	 Answer all questions. As per the nature of the question 
delimit your answer in one word, one sentence or 
maximum up to 30 words. Each question carries 1 mark.

	 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e :	 g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
1 A§H$ H$m h¡&
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1)	 (i)	 Write converse of triangle law of forces.

		  ~b {Ì^wO {Z¶‘ H$m {dbmo‘ {b{I¶o&

	 (ii)	 Define angle of friction.

		  Kf©U H$moU H$mo n[a^m{fV H$s{O¶o&

	 (iii)	 Define imaginary work.

		  H$pënV H$m¶© H$mo n[a^m{fV H$s{O¶o&

	 (iv)	 Define simple harmonic motion.

		  gab AmdV© J{V H$mo n[a^m{fV H$s{O¶o&

	 (v)	 Define Apse.

		  ñVpãYH$m H$mo n[a^m{fV H$s{O¶o&

	 (vi)	 Define moment of inertia.

		  O‹S>Ëd AmKyU© H$mo n[a^m{fV H$s{O¶o&

	 Section - B	 4 × 8 = 32
(Short Answer Questions)

Note:	 Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 8 marks.

(IÊS> - ~)
(bKw CÎmar¶ àíZ)

{ZX}e :	 {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 
200 eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 8 A§H$m| H$m h¡&
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2)	 State and prove polygon law of forces.

	 ~b-~hþ^wO {Z¶‘ H$m H$WZ H$a {gÕ H$s{O¶o&

3)	 Prove that minimum force required for pulling a particle of 

weight ‘w’ on rough horizontal plane is given by w sin λ, where 

λ is angle of friction.

	 {gÕ H$s{OE {H$ ‘w’ ^ma Ho$ EH$ {nÊS> H$mo ê$j j¡{VO g‘Vb na ItMZo 
Ho$ {bE Amdí¶H$ Ý¶yZV‘ ~b w sin λ h¡ Ohm± λ Kf©U H$moU h¡&

4)	 A heavy uniform string of length 2l is hanged between two 

points in horizontal. Lowest point of string is at a distance b 

from the horizontal line passes through points. Find tension at 

lowest point.

	 2l b§~mB© H$s g‘ê$n ̂ mar S>moar H$mo j¡{VO ‘| pñWV Xmo {~ÝXþAm| go bQ>H$m¶m 
J¶m h¡& S>moar H$m {ZåZV‘ {~ÝXþ, {~ÝXþAm| go JwOaZo dmbr j¡{VO aoIm go 
b Xÿar na h¡& {ZåZV‘ {~ÝXþ na VZmd kmV H$s{OE&

5)	 Prove that acceleration of particle which is moving with 

constant velocity along any curve is ρψ2. There ρ is radius of 

curvature.

	 {gÕ H$s{OE {H$ {H$gr H$U Omo {H$ {H$gr dH«$ Ho$ AZw{Xe AMa doJ go 
J{Verb h¡, H$m ËdaU ρψ2 hmoJm, Ohm± ρ d«H$Vm {ÌÁ¶m h¢&

6)	 State and prove principle of conservation of energy.

	 D$Om© g§ajU {gÕmÝV H$m H$WZ H$a {gÕ H$s{O¶o&

7)	 Derive equation for central orbit in reciprocal polar form.

	 ì¶wËH«$‘ Y«wdr ê$n ‘| gHo$ÝÐ H$jm H$s g‘rH$aU ì¶wËnÝZ H$s{O¶o&
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8)	 Prove that polar line on apse is perpendicular to tangent.

	 {gÕ H$s{OE {H$ ñVpãYH$m na Y«wdmÝVa aoIm, ñneu Ho$ bå~dV² hmoVr h¢&

9)	 Find moment of inertia of a triangular lamina about its any side.

	 {Ì^wOmH$ma nQ>b H$s {H$gr ^wOm Ho$ gmnoj OS>Ëd AmKyU© H$s{O¶o&

	 Section - C	 2 × 14 = 28
(Long Answer Questions)

Note:	 Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
14 marks.

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e  :	 {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 
eãXm| ‘| n[agr{‘V H$aZm h¡& àË¶oH$ àíZ 14 A§H$m| H$m h¡& 

10)	 (i)	� Prove that the work done by any force is equal to the sum 

of the works done by its discrete parts.

		�  {gÕ H$s{OE {H$ {H$gr ~b Ûmam g§nm{XV H$m¶© CgHo$ {d¶mo{OV ^mJm| 
Ûmam g§nm{XV H$m¶m} Ho$ ¶moJ Ho$ ~am~a hmoVm h¢&

	 (ii)	� Find the maximum velocity and acceleration of the simple 

harmonic motion particle whose amplitude is 3 cm and the 

period is 2 seconds.

		�  gab AmdV© J{V H$a aho H$U {OgH$m Am¶m‘ 3 go‘r VWm AmdV©H$mb 
2 g¡H$ÊS> h¢, H$m A{YH$V‘ doJ Ed§ ËdaU kmV H$[a¶o&
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11)	 A light string of length l and λ elasticity is hanged from one 

side and a mass m is attached at another side. Describe the 

motion of particle.

	 EH$ l àmH¥$V bå~mB© VWm λ àË¶mñWVm pñWam§H$ H$s hëH$s àË¶mñW S>moar 
EH$ {gao go bQ>H$s hþB© h¡ VWm BgHo$ Xÿgao {gao na m Ðì¶‘mZ H$m EH$ 
H$U ~m§Ym J¶m h¡& H$U H$s J{V H$s {ddoMZm H$s{OE&

12)	 A particle of mass m is in motion vertically downwards from 

rest under the action of gravity in resisting medium. Resistant 

of medium is proportional to square of velocity. Describe the 

motion of particle.

	 EH$ m Ðì¶‘mZ H$m H$U {dam‘mdñWm go Jwê$ËdmH$f©U Ho$ AYrZ à{VamoYr 
‘mÜ¶‘ ‘| ZrMo H$s Amoa CÜdm©Ya J{V‘mZ h¡& à{VamoYr ‘mÜ¶‘ H$m à{VamoY 
doJ Ho$ dJ© H$m g‘mZwnmVr h¡& H$U H$s J{V H$s {ddoMZm H$s{OE&

13)	 State and prove theorems of parallel axes for moment of inertia 

and product of inertia.

	 g‘mÝVa Ajm| H$s OS>Ëd AmKyU© Ed§ OS>ËdJwUZ à‘o¶m| H$mo H$WZ H$a {gÕ 
H$s{O¶o&


