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Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given  

therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA  

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section ‘A’ contains four (04) long answer type 

questions of nine and half 1
2

9  marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gS aA 

izR;sd iz’u ds fy, lk<s+ ukS 1
2

9  vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. Define and explain work and energy. State and prove 

work-energy theorem.  

dk;Z ,oa ÅtkZ dks ifjHkkf‛kr djds le>kb,A dk;Z&ÅtkZ 

fl)kUr fyf[k, rFkk fl) dhft,A  

2. Explain angular momentum of a particle. Establish the 

relation between torque and angular momentum. Show 

that the angular momentum of a system is constant if 

the torque acting on it is zero.  

fdlh d.k ds dks.kh; laosx dks le>kb;sA vk?kw.kZ o dks.kh; 

laosx ds e/; lEcU/k LFkkfir dhft,A n’kkZb, ;fn fdlh 

iz.kkyh dk vk?kw.kZ ;fn ‘kwU; gksxk rks mldk dks.kh; laosx 

fu;r gksxkA  

3. What are Galilean transformations ? Establish it. Show 

that length and acceleration are invariant under 

Galilean transformations.  

xSysfy;u :ikUrj.k D;k gSa \ LFkkfir dhft,A n’kkZb, fd 

yEckbZ o Roj.k xSysfy;u :ikUrj.k ds vUrxZRk vifjofrZr 

jgrs gSaA  

4. State and prove the theorems of parallel and 

perpendicular axes. Calculate the moment of a thin rod 

about an axis passing through one end of the rod.  
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lekUrj ,oa yEc v{kksa ds izes; fyf[k, rFkk fl) dhft,A 

,d iryh NM+ dk tM+Ro vk?kw.kZ mlds Nksj ls tkus okyh 

v{k ds ifjr% Kkr dhft,A  

Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section ‘B’ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s g aSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. Show that the conservative force can be expressed as 

F grad V , where V is the potential energy. 

n’kkZb, fd lajf{kr cy dks F grad V  ls O;Dr fd;k 

tk ldrk gS] tgk¡ V fLFkfrt ÅtkZ gSA  

2. Distinguish between inertial and non-inertial frames. Is 

earth an inertial frame ?   

tM+Roh; o vtM+Roh; Ýse dk vUrj crkb,A D;k i`Foh 

tM+Roh; Ýse gS \ 

3. Three masses 5 kg, 3 kg and 2 kg are at positions 

ˆˆ ˆ3 2 5 ,i j k  ˆˆ ˆ2 7 3i j k  and ˆˆ ˆ2 3i j k  respectively. 

Deduce the position of their centre of mass.    
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5 fdxzk-] 3 fdxzk- o 2 fdxzk- ds rhu nzO;ekuksa dh fLFkfr 

Øe’k% ˆˆ ˆ3 2 5 ,i j k  ˆˆ ˆ2 7 3i j k  rFkk ˆˆ ˆ2 3i j k  gSA 

buds nzO;eku dsUnz dh fLFkfr Kkr dhft,A  

4. Discuss the behaviour of a wire under increasing stress 

by plotting stress-strain diagram.  

izfrcy&fod`fr fp= [khapdj izfrcy c<+us ds lkFk fdlh 

rkj ds O;ogkj esa gksus okys ifjorZu dks le>kb,A  

5. Discuss the different types of elasticity occurs in  

matters.  

inkFkksZa esa gksus okyh fofHkUu izdkj dh izR;kLFkrkvksa dh 

O;k[;k dhft,A  

6. Explain laboratory and centre of mass frames. What is 

the advantage of studying a collision process in centre 

of mass frame ?  

iz;ksx’kkyk Ýse o nzO;eku&dsUnz Ýse dks le>kb,A VDdj 

dh izfØ;k dk v/;;u nzO;eku&dsUnz Ýse esa djus ds D;k 

ykHk gSa \ 

7. Write and explain any four physical processes in which 

the principle of conservation of angular momentum 

works.  

fdUgha pkj HkkSfrd izfØ;kvksa dks le>kb, ftuesa dks.kh; 

laosx laj{k.k dk fl)kUr dk;Z djrk gSA  

8. Explain moment of inertia and radius of gyration.  

cy vk?kw.kZ rFkk xkbjslu f=T;k dks le>kb,A  
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Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu‛B iz’u½ 

Note : Section ‘C’ contains ten (10) objective type 

questions of half 1
2

 mark each. All the questions 

of this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu‛B iz’u fn;s x;s gS aA izR;sd 

iz’u ds fy, vk/kk 1
2

 vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gS aA 

1. The value of A.(A B)  is :  

(a) 2A B   (b) Zero  

(c) 1 (d) B   

A.(A B) dk eku gS % 

¼v½ 2A B ¼c½ ‘kwU;  

¼l½ 1 ¼n½ B  

2. The work done along any closed path in a conservative 

force field is :  

(a) Zero  (b) Negative  

(c) Positive  (d) Constant  

lajf{kr cy {ks= esa fdlh cUn iFk ij fd;k x;k dk;Z gksrk 

gS % 

¼v½ ‘kwU;  ¼c½ _.kkRed 

¼l½ /kukRed  ¼n½ fu;r  
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3. Inertial frame :  

(a) is accelerated  

(B) is decelerated  

(C) moves with uniform velocity or at rest 

(d) All of the above  

tM+Roh; Ýse % 

¼v½ Rofjr gksrs gSa 

¼c½ eafnr gksrs gSa 

¼l½ ,dleku osx ls xfr djrs gSa ;k fLFkj gksrs gSa 

¼n½ mi;qZDr lHkh  

4. If external force acting on a system of particles is zero, 

the velocity of centre of mass :  

(a) is zero  (b) is constant  

(c) is increasing  (d) decreasing  

d.kksa dh iz.kkyh ij yxus okyk cká cy ‘kwU; gSA nzO;eku 

dsUnz dk osx gksxk % 

¼v½ ‘kwU; ¼c½ fu;r 

¼l½ c<+rk gqvk  ¼n½ ?kVrk gqvk 

5. The law of conservation of linear momentum is 

equivalent to Newton’s :  

(a) First law  (b) Second law  

(c) Third law  (d) No one  

js[kh; laosx laj{k.k dk fu;e U;wVu ds bl fu;e ds 

led{k gS % 

¼v½ izFke fu;e  ¼c½ f}rh; fu;e  

¼l½ r`rh; fu;e  ¼n½ dksbZ ugha  
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6. Moment of inertia is the :  

(a) moment of momentum  

(b) inertia of rest  

(c) inertia of linear motion  

(d) inertia of rotational motion  

tM+Ro vk?kw.kZ gS % 

¼v½ laosx dk vk?kw.kZ  

¼c½ fojke dk tM+Ro  

¼l½ js[kh; xfr dk tM+Ro  

¼n½ ?kw.kZu xfr dk tM+Ro 

7. The equation of motion of rotational motion is :   

(a) F m a   (b) 
P

F
d

dt
  

(c) I   (d) 
Jd

dt
  

?kw.kZu xfr esa] xfr dk lehdj.k gS % 

¼v½ F m a  ¼c½ 
P

F
d

dt
 

¼l½ I  ¼n½ 
Jd

dt
 

8. The relation between elastic constants Y, K and  is : 

(a) Y = 2K (1 – 2 ) 

(b) Y = 3K (1 – 2 ) 

(c) Y = 3K (2  – 1) 

(d) Y = 2K (2  – 1) 
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izR;kLFkrk fu;rkadksa Y, K vkSj  ds chp lEcU/k gS % 

¼v½ Y = 2K (1 – 2 ) 

¼c½ Y = 3K (1 – 2 ) 

¼l½ Y = 3K (2  – 1) 

¼n½ Y = 2K (2  – 1) 

9. Dimensions of stress is :  

(a) 1 2ML T  (b) 2MLT   

(c) Dimensionless   (d) 2 2ML T   

izfrcy dh foek gS % 

¼v½ 1 2ML T  ¼c½ 2MLT  

¼l½ foekghu  ¼n½ 2 2ML T  

10. Young’s modulus of a perfectly plastic body is :  

(a) Zero  (b) Infinite  

(c) 1 (d) None of these 

iw.kZr% IykfLVd oLrq dk izR;kLFkrk xq.kkad gksxk % 

¼v½ ‘kwU;  ¼c½ vuUr 

¼l½ 1 ¼n½ buesa ls dksbZ ugha  
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