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Note : The question paper is divided into three Sections A, B, 
and C.  Write Answers as per the given instruction.

 You are allowed to use a non-programmable calculator, however, 
sharing of calculator is not allowed.

ZmoQ> : ¶h àíZ nÌ VrZ IS>m| A, ~ Ed§ g ‘| {d^m{OV h¢& àË¶oH$ I§S> Ho$ 
{ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 AmnH$mo {~Zm àmoJ«mq‘J dmbmo Ho$bHw$boQ>a Ho$ Cn¶moJ H$s AZw‘{V h¡ 
naÝVw Ho$bHw$boQ>a Ho$ hñVm§VaU H$s AZw‘{V Zhr h¡&

 Section - A 10 x 1 = 10
(Very Short Answer Type Questions (Compulsory))

Note : Answer all questions. As per the nature of the question you 
delimit your answer in word one sentence or maximum upto 30 
words. Each question carries 01 marks.
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(IÊS> - A)
(A{V bKw CÎma dmbo àíZ (A{Zdm¶©))

ZmoQ> : g^r àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A[YH$V‘ 30 eãXm| ‘| n[agr{‘V H$[aE& àË¶oH$ àíZ 
01 A§H$ H$m h¢&

1) (i) What is the radius of gyration of a solid sphere about its 

diameter? Radius of the sphere is R.

  R>mog Jmobo H$s ì¶mg Ho$ gmnoj KyU©Z {ÌÁ¶m ³¶m hmoJr? Jmobo H$s 

{ÌÁ¶m R h¡&

 (ii) The position coordinate x of a particle of mass 5 Kg varies with 

time t by the following relation: x a t t2 3 2= + +

  Find the force acting on the particle. All units are in S.I.

  EH$ 5 Kg Ho$ {H$gr H$U H$m {H$gr jU t na pñW{V h¡ - 

x a t t2 3 2= + +

  Bg H$U na H$m¶©aV ~b H$m ‘mZ kmV H$amo& g^r BH$mB¶m± S.I. ‘| h¡&

 (iii) Potential energy of a particle is given by U x y z3 5 32 2= + +  . 

Find the corresponding conservative force.

  EH$ H$U H$s pñW{VO D$Om© U x y z3 5 32 2= + +  Ûmam Xr OmVr h¡ 

Vmo BgHo$ g§JV g§a{j ~b kmV H$amo&

 (iv) A particle of rest mass m0 is moving with velocity c
4

. Write the 

relativistic mass of the particle.
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  {dam‘ Ðì¶‘mZ m0 H$m EH$ H$U c
4

 doJ go J{V H$a ahm h¡ Vmo BgH$m 

gmno{jH$ Ðì¶‘mZ {bImo&

 (v) What does slope of v-t graph represent?

  v-t  J«m’$ H$s T>mb ³¶m ~VmVr h¡?

 (vi) What do you mean by moment of inertia?

  O‹S>Ëd AmKyU© go AmnH$m ³¶m VmËn¶© h¡?

 (vii) What is the relation connecting the elastic constants Y, K and h?

  àË¶mñWVm JwUm§H$mo Y, K VWm h ‘| ³¶m gå~ÝY h¡?

 (viii) Write the statement of theorem of parallel axes for moment of 

inertia.

  O‹S>Ëd AmKyU© Ho$ {bE g‘mÝVa Ajmo H$m à‘o¶ H$m H$WZ Xr{OE&

 (ix) What is the condition for momentum conservation of system.

  {ZH$m¶ Ho$ g§doJ g§ajU Ho$ {bE ³¶m eV© h¡?

 (x) "A particle is moving under central force, then its angular 

momentum is not conserved". Is this statement true?

  ""EH$ H$U H|$Ðr¶ ~b Ho$ A§VJ©V J{V H$a ahm h¡ Vmo BgH$m H$moUr¶ 

g§doJ g§a{jV Zht ahoJm&'' ³¶m ¶h H$WZ gË¶ h¡?

 Section - B 4 x 5 = 20
(Short Answer Questions)

Note : Answer any four question. Each answer should not exceed 200 
words. Each question carries 05 marks.
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(IÊS> - ~)
(bKw CÎmar¶ àíZ)

ZmoQ> : {H$Ýht Mma àíZm| Ho$ CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘  
200 eãXm| ‘o§ n[agr{‘V H$s{OE& àË¶oH$ àíZ 05 A§H$ H$m h¡& 

2) Explain the following quantities related to circular motion.

 (i) Angular velocity

 (ii) Centripetal acceleration.

 d¥Îmr¶ J{V go gå~pÝYV {ZåZ am{e¶m| H$mo g‘PmBE&

 (i) H$moUr¶ doJ

 (ii) A{^H|${Ð¶ ËdaU

3) State work-energy theorem. Prove that work done by a force equals 

gain in kinetic energy.

 H$m¶© D$Om© à‘o¶ H$m H$WZ {bImo& ¶h {gÕ H$ao {H$ ~b Ûmam {H$¶m J¶m 

H$m¶© J{VO D$Om© ‘| d¥{Õ Ho$ Vwë¶ hmoVm h¡&

4) What do you mean by Kinetic friction?

 J{VH$ Kf©U go AmnH$m ³¶m VmËn¶© h¡?

5) Two objects of masses 3 Kg and 6 Kg are moving with velocities i2t 

and 3i j5- +t t m/sec. After collision both the objects stick each other. 

Find the final momentum and final kinetic energy of the combined 

body of the two objects.

 Xmo dñVwE {OZHo$ Ðì¶‘mZ 3 Kg VWm 6 Kg h¡, do H«$‘e… i2t VWm 

3i j5- +t t ‘rQ>a/goH§$S> Ho$ doJ go Mb ahr h¡& Q>³H$a Ho$ nümV² do EH$ 
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Xÿgao go {MnH$ OmVr h¡ Vmo BZ XmoZm| dñVwAmo H$s ~Zr g§¶w³V dñVw H$m 

A§{V‘ g§doJ d A§{V‘ J{VO D$Om© kmV H$amo&

6) Obtain the expression for center of mass of solid cone.

 R>mog e§Hw$ Ho$ Ðì¶‘mZ Ho$ÝÐ H$m ì¶§OH$ àmá H$amo&

7) Explain the law of conservation of angular momentum.

 H$moUr¶ g§doJ g§ajU {Z¶‘ H$mo g‘PmAmo&

8) Briefly explain the bulk modulus of the solid.

 g§jon ‘| R>mog Ho$ Am¶VZ àË¶mËWVm JwUm§H$ H$mo g‘PmBE&

9) What do you mean by bending moment?

 ~§H$Z AmKyU© go Amn ³¶m g‘PVo hmo?

 Section - C 2 x 10 = 20

(Long Answer questions)

Note : Answer any two questions. You have to delimit your answer 

maximum upto 500 words. Each question carries 10 marks.

(IÊS> - g)

(XrK© CÎma dmbo àíZ)

ZmoQ> : {H$Ýhr Xmo àíZ H$m CÎma Xr{OE& Amn AnZo CÎma H$mo A{YH$V‘ 500 

eãXm| ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡&

10) Derive the Galilean transformation equation between position 

coordinates.

 pñW{V {ZX}em§H$mo Ho$ ‘Ü¶ Jo{b{b¶Z ê$nmÝVaU g‘rH$aUm| H$mo ì¶wËnÞ 

H$[aE&
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11) In a projectile motion. Find :

 (i) Equation of the path of the projectile

 (ii) Find the range

 (iii) Time of flight

 (iv) Height attained

 àjoß¶ J{V ‘| kmV H$amo -

 (i) àjoß¶ J{V H$m g‘rH$aU

 (ii) namg

 (iii) CS²>S>¶Z H$mb

 (iv) àmá D±$MmB©

12) What do you mean by collision? Explain the head on elastic collision 

between two bodies and derive the expressions for final velocities of 

the colliding bodies in various cases.

 Q>³H$a go AmnH$m ³¶m VmËn¶© h¡? Xmo dñVwAmo Ho$ ‘Ü¶ gå‘wI àË¶mñW 

Q>³H$a g‘PmH$a CZ dñVwAmo Ho$ doJmo Ho$ A§{V‘ ì¶§OH$ {d{^Þ pñW{V¶m| 

‘| àmá H$amo&

13) Explain the method for determining the modulus of rigidity of a wire 

by Maxwell's needle.

 EH$ Vma H$m ÑT>Vm JwUm§H$ kmV H$aZo H$s ‘o³gdob H$s gyB© {d{Y H$m dU©Z 

H$amo&


