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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)	 Position of a particle of mass 0.1 kg is given as x = 2 + 3t + 5t2

		  Here t is time and all quantities are in S.I. Unit.
		  Find the force acting on the particle.
		  EH$ H$U {OgH$m Ðì¶‘mZ 0.1 kg h¡ CgH$s pñW{V x = 2 + 3t + 5t2 h¡ 

¶hm± t g‘¶ h¡ VWm g^r am{e¶m± S.I. BH$mB© ‘| h¡ Vmo H$U na H$m¶©aV 
~b H$mo kmV H$amo&

	 (ii)	 A force ˆ ˆ ˆF (i 2 j k)= + −
�

 Newton is acting on a particle. Find the 
power delivered to the particle at the instant when its velocity is 

ˆ ˆ ˆ( 2i 2 j k)− + +  m/s.
		  EH$ H$U na ~b ˆ ˆ ˆF (i 2 j k)= + −

�
 Ý¶yQ>Z H$m¶©aV h¡& O~ H$U H$m 

doJ ˆ ˆ ˆ( 2i 2 j k)− + +  m/s hmo OmVm h¡ Cg jU na H$U H$mo àXmZ H$s 
JB© ep³V kmV H$amo&

	 (iii)	 Potential energy of a system as a function of position x is given 
as bU ax

x
= +   where a & b are constants. Find the equilibrium 

		  position of the system.
		  EH$ {ZH$m¶ H$s pñW{VO D$Om© pñW{V x Ho$ ’$bZ Ho$ én ‘|  

bU ax
x

= +   Ho$ én ‘| Xr OmVr h¡ Ohm± a VWm b AMa h¡& {ZH$m¶ 

		  gmå¶dñWm pñW{V kmV H$amo&

	 (iv)	 Write the statement of work energy theorem.
		  H$m¶© D$Om© à‘o¶ H$m H$WZ {b{IE&

	 (v)	 If position vector of a particle is ˆ ˆ(2i 3j)+  and momentum 
of the particle is ˆ ˆ(4i 6 j)+ , then write the value of angular 
momentum of the particle about the origin.

		  EH$ H$U H$m pñW{V g{Xe ˆ ˆ(2i 3j)+  VWm g§doJ ˆ ˆ(4i 6 j)+  h¡ Vmo 
H$U Ho$ H$moUr¶ g§doJ H$m ‘mZ ‘yb {~ÝXþ Ho$ gmnoj {bImo&
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	 (vi)	 Write the first postulate of Eintein’s special theory of relativity.
		  AmBÝgQ>rZ Ho$ {d{eîQ> gmno{jH$Vm Ho$ {gÕmÝV Ho$ àW‘ A{^J¥hrV 

{b{IE&

	 (vii)	What do you mean by “time dilation.”
		  H$mb (g‘¶) {dñ’$maU H$m ³¶m VmËn¶© h¡?

	 (viii)	Write the value of radius of gyration of disc about the diameter 
of the disc. Here radius of the disc is R.

		  MH$Vr Ho$ ì¶mg Ho$ n[aV… KyU©Z {ÌÁ¶m H$m ‘mZ {b{IE& ¶hm± MH$Vr 
H$s {ÌÁ¶m R h¡&

	 (ix)	 What do you mean by elastic hysteresis?
		  àË¶mñW e¡{Wë¶Vm go AmnH$m ³¶m VmËn¶© h¡?

	 (x)	 What do you understand by Neutral surface for beam.
		  XÊS> Ho$ {bE CXmgrZ n¥îR> 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)	 Explain the terms angular velocity and angular acceleration.
	 H$moUr¶ doJ VWm H$moUr¶ ËdaU nXm| H$mo g‘PmAmo&
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3)	 What do you mean by conservative force? Explain it.
	 g§ajr ~b go AmnH$m ³¶m VmËn¶© h¡? Bgo g‘PmAmo&

4)	 Write the principle of conservation of linear momentum. Explain it 
for the system of two particles.

	 aoIr¶ g§doJ g§ajU H$m {gÕmÝV {bImo& BgH$mo Xmo H$Um| Ho$ {ZH$m¶ Ho$ {bE 
g‘PmAmo&

5)	 What does mean “Pseudo force”. Explain it.
	 N>X²‘ ~b H$m ³¶m VmËn¶© h¡? Bgo g‘PmAmo&

6)	 Explain the Galilean transformation for velocities.
	 doJm| Ho$ {bE Jo{b{b¶Z ê$nmÝVaU H$mo g‘PmAmo&

7)	 Explain the length contraction concept.
	 bå~mB© g§Hw$MZ {gÕmÝV H$mo g‘PmAmo&

8)	 Discuss the velocity and acceleration of centre of mass of many 
particles system.

	 ~hþH$Ur¶ {ZH$m¶ Ho$ Ðì¶‘mZ Ho$ÝÐ Ho$ doJ Ed§ ËdaU H$s {ddoMZm H$s{OE&

9)	 State the theorem of perpendicular axes and give its proof.
	 bå~dV Ajm| Ho$ à‘o¶ H$m H$WZ Xr{OE Ed§ BgH$s Cnn{V Xr{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& 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)	 What do you understand by Young’s modulus Y and Bulk modulus 
K? Establish the relation between Y, K and o  (Poisson’s ratio)

	 ¶§J àË¶mñWVm JwUm§H$ Y VWm Am¶VZ àË¶mñWVm JwUm§H$ K go AmnH$m 
³¶m A{^àm¶… h¡? Y, K VWm o  (nm°BgZ {Zîn{V) Ho$ ‘Ü¶ gå~ÝY 
ñWm{nV H$amo&

11)	 Explain the following
	 (i)	� Circular motion of a particle tied with one end of string in 

vertical plane.
	 (ii)	 Conservation of mechanical energy for freely falling body.
	 {ZåZ H$mo g‘PmAmo&
	 (i)	 añgr Ho$ EH$ {gao na ~±Yo H$U H$s CÜdmY©a Vb ‘| d¥Îmr¶ J{V&
	 (ii)	 ‘w³V én go {JaVr hþB© dñVw Ho$ {bE ¶m§{ÌH$ D$Om© g§ajU&

12)	 Calculate the moment of inertia of a solid sphere about its diameter.
	 EH$ R>mog Jmobo H$m CgHo$ ì¶mg Ho$ gmnoj O‹S>Ëd AmKyU© H$s JUZm H$s{OE&

13)	 Explain the conservation of angular momentum with taking suitable 
examples.

	 C{MV CXmhaUm| H$mo boH$a H$moUr¶ g§doJ g§ajU H$mo g‘PmAmo&


