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

{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&

 Section - A 10 × 1 = 10
(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) Calculate the magnitude and direction of a vector 2 i j+t t_ i

  g{Xe 2 i j+t t_ i H$m n[a‘mU d {Xem kmV H$a|&

 (ii) Write Lami’s theorem for three concurrent forces F1 , F2 

and F3 in equilibrium.

  VrZ g§Jm‘r ~bm| F1 , F2 VWm F3 H$s g§VwbZ H$s AdñWm ‘| bm‘r  
Ho$ à‘o¶ H$mo {b{IE&

 (iii) Find out the potential energy function of a particle if 
2 2(2=F xy z+ ) i x+ j 2+ xzkt t

  ¶{X 2 2(2=F xy z+ ) i x+ j 2+ xzkt t  hmo Vmo H$U H$m pñW{VO COm© 
’$bZ kmV H$a|&

 (iv) Define work-energy theorem.

  H$m¶© COm© à‘o¶ H$mo n[a^m{fV H$s{OE&

 (v) Define the inertial frame of reference.

  O‹S>Ëdr¶ {ZX}e V§Ì H$mo n[a^m{fV H$s{OE&

 (vi) A particle is moving with a velocity 0.6 C. Calculate the 

value of Lorentz coefficient (γ).
  EH$ H$U 0.6 doJ go J{Verb h¡& BgHo$ {bE bm°a|O JwUm§H$ (γ) H$m 

‘mZ kmV H$s{OE&

 (vii) What will be reduced mass of the two particle system 

having equal masses (m)?

  g‘mZ Ðì¶‘mZ (m) dmbo {ÛH$U V§Ì H$m g‘mZrV Ðì¶‘mZ ³¶m 
hmoJm?

 (viii) Write the theorem of parallel axis.

  g‘m§Va Ajm| H$s à‘o¶ H$mo {b{IE&
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 (ix) What do you mean by elastic limit?

  àË¶mñWVm gr‘m go Amn ³¶m g‘PVo h¢?

 (x) What do you mean by Young’s Modulus?

  ¶§J Ho$ JwUm§H$ go AmnH$m ³¶m VmËn¶© h¡?

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

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 5 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 5 A§H$m| H$m h¡&

2) A person is moving on a plain road with a velocity of 3 km/hr. 

Raindrops are falling with the velocity of 4km/hr downward. 

Calculate the relative velocity of raindrops with respect to the 

person.

 EH$ ì¶p³V 3 km/hr Ho$ doJ go EH$ g‘Vb g‹S>H$ na J{Verb h¡& dfm© H$s 
~y§Xo 4km/hr Ho$ doJ go ZrMo H$s Am¡a {Ja ahr h¡& dfm© H$s ~y§Xmo§ H$m ì¶p³V 
Ho$ gmnoj doJ kmV H$a|&

3) Find out the potential energy of a compressed massless 

spring.

 g§nr{‹S>V ^mahrZ pñà¨J H$s pñW{VO D$Om© kmV H$a|&

4) What is collision? Explain the collision between two particles.

 Q>³H$a ³¶m h¡? Xmo H$Um| Ho$ ‘Ü¶ àË¶mñW Q>³H$aH$mo g‘PmBE&
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5) What is angular momentum? Derive an expression for the 
relationship between angular momentum and torque.

 H$moUr¶ g§doJ ³¶m h¡? H$moUr¶ g§doJ Am¡a ~b AmKyU© Ho$ ‘Ü¶ ì¶§OH$ 
ì¶wËnÞ H$s{OE&

6) Establish the coordination transformation equations. When the 
axes of two frames are inclined to each other.

 {ZX}e V§Ìm| Ho$ Ky‘o ¶m PwHo$ hþE Ajmo§ H$s pñW{V ‘| {ZX}em§H$mo§ Ho$ ê$nm§VaU 
g‘rH$aUm| H$mo ñWm{nV H$s{OE&

7) What is proper length concept? Derive an expression for length 
contraction.

 C{MV b§~mB© g§H$ënZm ³¶m h¡? b§~mB© g§Hw$MZ hoVw ì¶§OH$ àmßV H$s{OE&

8) Deduce an expression for the couple required to twist a uniform 
solid cylinder per unit radian.

 {H$gr R>mog ~obZ ‘| EH$m§H$ ao{S>¶Z E|R>Z CËnÞ H$aZo Ho$ {bE Amdí¶H$ 
~b¶w½‘ Ho$ {bE ì¶§OH$ àmßV H$s{OE&

9) The respective positions of three particles of masses 2, 4 and 
6 gm are given by (0, 0, 0), (2, –2, –4) and (3, –3, 3). Find the 
position vector of centre-mass of a particle-system.

 2, 4 d 6 J«m‘ Ðì¶‘mZ Ho$ VrZ H$U H«$‘e… (0, 0, 0), (2, -2, 4) 
VWm (3, -3, 3) na pñWV h¢& H$U V§Ì Ho$ Ðì¶‘mZ H|$Ð H$m pñW{V 
g{Xe kmV H$s{OE&

 Section - C 2 × 10 = 20
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each 
answer maximum up to 500 words. Each question carries 
10 marks.
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IÊS> - g
(XrK© CÎmar¶ àíZ)

{ZX}e  : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{OE& àË¶oH$ àíZ H$m CÎma 500 eãXm| ‘| 
Xr{OE& àË¶oH$ àíZ 10 A§H$m| H$m h¡& 

10) What are the static, kinetic and rolling frictions? Describe the 

methods of reducing the friction.

 ñW¡{VH$ Kf©U, J{VH$ Kf©U Ed§ bmoQ>Zr Kf©U {H$go H$hVo h¢? Kf©U à^md 
H$‘ H$aZo H$s {d{Y¶m| H$m dU©Z H$s{OE&

11) Prove that the laws of conservation of linear momentum and 

energy are invariant under Galilean transformation.

 {gÕ H$s{OE {H$ J°{bbr¶Z ê$nm§VaU ‘| aoIr¶ g§doJ VWm COm© g§ajU Ho$ 
{Z¶‘ {ZíMa ahVo h¢&

12) Show that the total kinetic energy of a system of particles is 

equal to the sum of kinetic energy of the centre of mass and 

the kinetic energy of the particles in the centre of mass frame.

 {gÕ H$s{OE {H$ ~hþH$Ur¶ V§Ì H$s J{VO COm© H$m ‘mZ Cg V§Ì Ho$ 
Ðì¶‘mZ H|$Ð H$s COm© VWm Ðì¶‘mZ H|$Ð Ho$ gmnoj H$Um| H$s Hw$b J{VO 
COm© Ho$ ¶moJ Ho$ ~am~a hmoVr h¡&

13) Describe the experimental method for the determination of 

inertia of a flywheel about its own axis of rotation.

 {H$gr J{VnmbH$ MH«$ H$m Cgar ñd¶§ H$s KyU©Z Aj Ho$ gmnoj O‹S>Ëd 
AmKyU© kmV H$aZo H$s àm¶mo{JH$ {d{Y H$m dU©Z H$s{OE&


