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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' "~' Ed§ "g' ‘| {d^m{OV h¡& àË¶oH$ IÊS> Ho$ 
{ZX}emZwgma àíZm| Ho$ CÎma Xr{OE&

 Section - A 10 × 1 = 10

(Very Short Answer Type Questions) (Compulsory)
Note: Answer all questions. As per the nature of the question 

you delimit your answers in one word, one sentence or 
maximum upto 30 words. Each question carries 01 mark.

 IÊS> - "A'
(A{V bKw CÎmar¶ àíZ)

{ZX}e : g^r àíZm| Ho$ CÎma Xr{O¶o& Amn AnZo CÎma H$mo àíZmZwgma EH$ eãX, 
EH$ dm³¶ ¶m A{YH$V‘ 30 eãXm§o ‘| n[agr{‘V H$s{OE& àË¶oH$ àíZ 
01 A§H$m| H$m h¡&
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1) (i) If a force acting on a particle is i jF 4 3= +t t velocity of the 
particle is v i j2= +v t t then find the power delivered by the 
force at given instant of time. All units are in SI. 

  ¶{X EH$ H$U na H$m¶©aV ~b i jF 4 3= +t t h¡ VWm H$U H$m doJ 
v i j2= +v t t h¡ Vmo ~b Ûmam àXmZ H$s JB© ep³V kmV H$amo& ¶h g^r 
BH$mB¶m§ SI. ‘| h¢&

 (ii) What is the value of coefficient of restitution ‘e’ for 
perfectly inelastic collision. 

  nyU©V¶m AàË¶mñW Q>³H$a Ho$ {bE àË¶mdñWmZ JwUm§H$ ‘e’  H$m ‘mZ ³¶m 
h¡?

 (iii) Define centre of mass of a system of particles. 
  {H$gr ¶m§{ÌH$ {ZH$m¶ H$m Ðì¶‘mZ Ho$ÝÐ H$mo n[a^m{fV H$a|&

 (iv) Write the Kepler’s laws about motion of planet. 
  J«h H$s J{V Ho$ ~mao ‘| Ho$ßba Ho$ {Z¶‘m| H$mo {b{IE&

 (v) What do you mean by conservation of angular momentum? 
  H$moUr¶ g§doJ g§ajU go AmnH$m ³¶m VmËn¶© h¡?

 (vi) For what value of b the two vectors 5 7 5i j kA = - +t t t  and 
3 2i j bkB = - +t t t  will be perpendicular to each other? 

  b Ho$ {H$g ‘mZ Ho$ {bE Xmo g{Xe 5 7 5i j kA = - +t t t  VWm 
3 2i j bkB = - +t t t  nañna bå~dV hm|Jo?

 (vii) Write the statement of theorem of perpendicular axes for 
moment of inertia. 

  O‹S>Ëd AmKyU© Ho$ {bE bå~dV Ajm| Ho$ à‘o¶ H$m H$WZ Xr{OE&

 (viii)Why do girder’s have I-shape? 
  JS>©a H$s I AmH¥${V ³¶m| hmoVr h¡?
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 (ix) A particle of rest mass m0 is moving with speed v. Write the 
relativistic mass of the particle. 

  {dam‘ Ðì¶‘mZ m0 H$m EH$ H$U v  Mmb go J{V H$a ahm h¡ Vmo BgH$m 
gmno{jH$ Ðì¶‘mZ {b{IE&

 (x) What is the compressibility? 
  gånrS>²¶Vm ³¶m h¡?

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

Note: Answer any four questions. Each answer should not 
exceed 200 words. Each question carries 05 marks.

(IÊS> - ~)
(bKwÎmamË‘H$ àíZ)

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

2) Obtain the expression for equation of trajectory of projectile 
and maximum height of projectile. 

 àjoß¶ Ho$ nW H$m g‘rH$aU VWm A{YH$V‘ D$±MmB© H$m ì¶§OH$ àmßV 
H$s{OE&

3) Explain the following quantities related to circular motion.
 a) Angular velocity
 b) Centripetal acceleration 
 d¥Îmr¶ J{V go gå~pÝYV {ZåZ am{e¶m| H$mo g‘PmBE&
 A) H$moUr¶doJ
 ~) A{^H|$Ðr¶ ËdaU
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4) Explain the static friction. 
 ñWo{VH$ Kf©U H$mo g‘PmBE&

5) Write the statement of parallel axes theorem and give its proof. 

 g‘m§Va Ajm| H$m à‘o¶ Xr{OE VWm BgH$mo ì¶wËnÝZ H$s{OE&

6) What is the statement of work energy theorem and give its 
proof. 

 H$m¶© D$Om© à‘o¶ H$m H$WZ ³¶m h¡ VWm BgH$s ì¶wËn{V Xr{OE&

7) A rod of length 2m is moving with a speed v = 0.6c. What is the 
percentage of length constriction? 

 Xmo ‘rQ>a bå~mB© H$s N>‹S> Mmb v = 0.6c go bå~mB© Ho$ AZw{Xe J{V H$a 
ahr h¡ Vmo bå~mB© g§Hw$MZ H$mo à{VeV ‘| kmV H$s{OE

8) Explain the different types of stress in elasticity. 
 àË¶mñWVm ‘| {d{^ÝZ àH$ma Ho$ à{V~b H$mo g‘PmBE&

9) What do you mean by bending moment? 
 ~§H$Z AmKyU© go Amn ³¶m g‘PVo h¢?

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

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

(IÊS> - g)
(XrK© CÎmar¶ àíZ)

{ZX}e : {H$Ýht Xmo àíZm| Ho$ CÎma Xr{O¶o& àË¶oH$ àíZ H$m CÎma 500 eãXm| ‘| 
Xr{OE& àË¶oH$ àíZ 20 A§H$m| H$m h¡& 
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10) i)  What do you mean by equilibrium of concurrent forces? 
Describe the lamis theorem.

 ii) What is the conservation of mechanical energy law? 
Explain it by taking suitable examples. 

 A) g§Jm‘r ~bm| Ho$ g§VwbZ go AmnH$m ³¶m VmËn¶© h¡? bm‘r Ho$ à‘o¶ 
H$s ì¶m»¶m H$s{OE&

 ~) ¶m§{ÌH$ D$Om© g§ajU {Z¶‘ ³¶m h¡ C{MV CXmhaUm| H$s ghm¶Vm go 
Bgo g‘PmBE&

11) What do you mean by elastic and inelastic collision? Explain 
the head on elastic collision in detail. 

 àË¶mñW VWm AàË¶mñW Q>³H$a go AmnH$m ³¶m VmËn¶© h¡? àË¶mñW 
gå‘wI Q>³H$a H$mo {dñVma go g‘PmBE& 

12) Obtain the expression of moment of inertia of solid sphere 
about its diameter. 

 R>mog Jmobo H$m BgHo$ ì¶mg Ho$ gmnoj O‹S>>Ëd AmKyU© Ho$ ì¶§OH$ H$m {ZJ‘Z 
H$s{OE&

13) Derive the following relation among elasticity coefficients 

3 1 2K Y
σ

=
-^ h

 àË¶mñWVm JwUm§H$m| Ho$ ‘Ü¶ {ZåZ g§~§Y ì¶wËnÝZ H$s{OE 3 1 2K Y
σ

=
-^ h


