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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 7 × 1 = 7
(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) The position vector of a particle of mass of 2 kg is given by 
  r x i yj z k2 4 32 2= + +t t t 
  What is the value of force acting on the particle? Here all units 

are in S.I.
  2 kg Ðì¶‘mZ Ho$ H$U H$m pñW{V g{Xe {ZåZ h¡-
  r x i yj z k2 4 32 2= + +t t t 
  H$U na H$m¶©aV ~b H$m ‘mZ ³¶m hmoJm? ¶hm± g^r BH$mB¶m± S.I. ‘| 

h¡?

 (ii) Potential energy of a particle is given by 2 5x x
3
1P.E. 3= - +  

Find the equilibrium positions of the particle.
  EH$ H$U H$s pñW{VO D$Om© {ZåZ Ûmam Xr OmVr h¡- 

  2 5x x
3
1P.E. 3= - +  H$U H$s gmå¶dñWm pñW{V¶m± kmV H$s{OE&

 (iii) Why do Girder’s have I shape?
  JS>©a H$s AmH¥${V ³¶m| hmoVr h¡?

	 (iv)	 Define	Poisson’s	ratio	for	elasticity.
  àË¶mñWVm Ho$ {bE nmBgZ AZwnmV n[a^m{fV H$[aE&

	 (v)	 Write	Kepler’s	first	and	second	laws.
  Ho$nba Ho$ àW‘ d {ÛVr¶ {Z¶‘ H$mo {b{IE&

 (vi) What is the moment of inertia of a solid sphere about its 
tangential axis? Mass of the sphere is M and radius is R.

  EH$ R>mog Jmobo Ho$ ñne©aoIr¶ AmßV Ho$ gmnoj OS>Ëd AmKyU© ³¶m 
hmoJm? Jmobo H$m Ðì¶‘mZ M VWm {ÌÁ¶m R h¡&

 (vii) What is the condition for momentum conservation of system of 
particles?

  H$Umo Ho$ {ZH$m¶ Ho$ {bE g§doJ g§ajU {Z¶‘ H$s eV© ³¶m h¡?
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 Section - B 4 × 3.5 = 14
(Short Answer Questions)

Note: Answer any four questions. Each answer should not exceed 
200 words. Each question carries 3.5 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 3.5 A§H$m| H$m h¡&

2) Explain the theorem of parallel axes regarding moment of inertia.
 O‹S>Ëd AmKyU© Ho$ gå~ÝY ‘| g‘mÝVa Aámo Ho$ à‘o¶ H$mo g‘PmBE&

3) Explain the Lorentz transformation.
 bmaoÝO ê$nmÝVaU H$mo g‘PmBE&

4) What do you understand by non conservative force?
 Ag§ajr ~b go AmnH$m ³¶m VmËn¶© h¡?

5) Obtain the expression for center of mass of solid cone.
 R>mog e§Hw$ Ho$ Ðì¶‘mZ Ho$ÝÐ H$m ì¶§OH$ àmßV H$[aE&

6) What is the statement of work energy theorem? Give also its proof.
 H$m¶© D$Om© à‘o¶ H$m H$WZ ³¶m h¡? BgH$s ì¶wËn{V ^r Xr{OE&

7)	 Briefly	explain	the	shear	modulus	of	the	solid.
 g§jon ‘§o R>mog Ho$ Anê$nU (Ñ‹T>Vm) JwUm§H$ H$mo g‘PmBE&

8) Explain the conservation of angular momentum.
 H$moUr¶ g§doJ g§ajU H$mo g‘PmBE&

9)	 Obtain	the	expression	for	maximum	height	and	time	of	flight	for	a	
projectile.

 EH$ àjoß¶ Ho$ {bE A{YH$V‘ D±$MmB© Ed CS²>S>¶Z H$mb H$m ì¶§OH$ àmßV 
H$[aE&
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     Section - C        2 × 7 = 14
(Long Answer Questions)

Note: Answer any two questions. You have to delimit your each answer 
maximum up to 500 words. Each question carries 7 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$s{OE& àË¶oH$ àíZ 7 A§H$m| H$m h¡& 

10) Explain the principle of rocket jet propulsion. Derive an expression 
for	the	final	velocity	of	rocket.

 amHo$Q> Ho$ OoQ> ZmoXZ H$m {gÕmÝV g‘PmBE& amHo$Q> Ho$ ApÝV‘ doJ Ho$ {bE 
ì¶§OH$ àmßV H$[aE&

11) What do you mean by collision? Explain the head on elastic collision 
between	two	bodies	and	obtain	the	expressions	for	final	velocities	of	
the colliding bodies in various cases.

 Q>³H$a go AmnH$m ³¶m A{^àm¶ h¡? Xmo dñVwAm| Ho$ ‘Ú gå‘wI àË¶mñW 
Q>³H$a g‘PmH$a, CZ dñVwAm| Ho$ ApÝV‘ doJmo Ho$ ì¶§OH$ {d{^ÝZ pñW{V¶m| 
‘| kmV H$[aE&

12) Derive the following relationship among the elastic constants.

Y 2 1h v= +^ h

 àË¶mñWVm JwUm§H$mo Ho$ ‘Ü¶ {ZåZ gå~ÝY ì¶wËnÝZ H$s{OE&

Y 2 1h v= +^ h

13) What do you mean by bending moment? Explain in detail, method 
and apparatus for determination of Young’s modulus by bending of 
beam method.

 ~§H$Z AmKyU© go AmnH$m ³¶m VmËn¶© h¡? ¶§J àË¶mñWVm JwUm§H$ H$mo kmV 
H$aZo Ho$ {bE ~§H$Z {d{Y Ed§ CnH$aU H$mo g‘PmBE&


