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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 (9 1
2

) 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 gSaA 

izR;sd iz’u ds fy, lk<s+ ukS ¼9 1
2
½ vad fu/kkZfjr gSaA 

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

gSaA 

1. A uniform rod of length 2a, rests in equilibrium against 

a smooth vertical wall and upon a peg at a distance b 

from the wall. Show that the inclination of the rod to 

the vertical is 

1/3
1sin .

b

a
  

,d 2a  yEckbZ dh leku NM+ ,d Å/okZ/kj nhokj o ,d 

[kw¡Vh ds lgkjs lkE;koLFkk esa gS] [k¡wVh dh nhokj ls nwjh b  

gS( fl) dhft, fd NM+ dh nhokj ls >qdko 

1/3
1sin

b

a

gSA  

2. A particle describes an ellipse under a force 

2(distanc)
 

 towards the focus. If it was projected with 

velocity V from a point distance r from the centre of 

focus, show that its periodic time is :  

3/2
22 2 V

r
 

    

,d d.k ukfHk dh vksj cy 
2( )
 

ds dkj.k ,d nh?kZo`Ÿk 

cukrk gSA ;fn ;g d.k cy dsUnz ls r nwjh ls osx V ls 

Qsadk tkrk gS] rks fl) dhft, fd bldk vkorZdky 

3/2
22 2 V

r
 gksxkA  
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3. Find the moment of inertia of the area bounded by 

2 2 cos 2 ,r a  about its axis and about a line through 

origin and perpendicular to its plane.  

2 2 cos 2r a  {ks=Qy ls f?kjs gq, {ks= dk tM+Ro vk?kw.kZ 

bldh v{k ds lkis{k ,oa ewyfcUnq ls tkus okyh js[kk ,oa ry 

ij yEc js[kk ds lkis{k Kkr dhft,A   

4. A box kite is flying at a height h with a length l of wire 

paid out and with the vertex of the catenary on the 

ground. Show that at the kite, the inclination of the 

wire to ground is 12 tan
h

l
 and its tensions there 

and at the ground are 
2 2

2

l h
w

h
 and 

2 2

2

l h
w

h
, 

where w is the weight of wire per unit of length.     

,d ckWDl irax ftldh yEckbZ ckgj fudyh gqbZ gS] h 

Å¡pkbZ ij mM+ jgh gS rFkk dSfVujh dk ‘kh”kZ eSnku ij gSA 

n’kkZb;s fd dSfVujh ij rkj dk eSnku ls >qdko 

12 tan
h

l
 vkSj ogk¡ rFkk eSnku ij rukoksa ds eku 

2 2

2

l h
w

h
 rFkk 

2 2

2

l h
w

h
 gS] tgk¡ w rkj dh 

,dkad yEckbZ dk Hkkj gSA  
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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 gaSA 

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. Find the cenral force if orbit is a parabola under a force 

to the focus.  

dsUnzh; cy dk eku Kkr dhft, tcfd d{kk ijoy; gks 

ftlesa cy ukfHkd dh vksj dk;Zjr gksA  

2. A particle slides down the outside of a smooth vertical 

circle starting from rest at the highest point. Discuss 

the motion.  

,d d.k ,d fpdus Å/okZ/kj o`{k dh ckgjh Lrj ij egŸke 

Å¡pkbZ ls fojkekoLFkk ls uhps dh vksj fQlyrk gSA d.k dh 

xfr dh foospuk dhft,A  

3. State and prove the principle of virtual work.  

dkYifud dk;Z fl)kUr dk mYys[k djrs gq, LFkkfir 

dhft,A  
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4. Derive expression for tangential and normal 

acceleration of a particle moving in a plane curve.  

,d leryh; oØ esa Hkze.k’khy d.k dh vfHkykfEcd ,oa 

Li’khZ osx o`f) Kkr dhft,A  

5. Find the moment of inertia of a uniform wire about its 

diameter.  

,d le:i o`Ÿkkdkj rkj dk O;kl ds ifjr% tM+Roh; vk?kw.kZ 

fudkfy,A  

6. What is momental ellipsoid ?  

vk?kw.khZ; nh?kZo`Ÿkt D;k gS \ 

7. A particle is projected with velocity V from the cusp of 

a smooth inverted cycloid down the arc. Show that the 

time of reaching the vertex is 1 4
2 tan

V

aga

g
. 

,d d.k fdlh fpdus pØt ij  ftldk ‘kh”kZ uhps gS] V 

osx ls dLi ls vkjEHk gksdj uhps fQlyrk gSA fn[kkb, fd 

‘kh”kZ rd igq¡pus esa d.k dks 1 4
2 tan

V

aga

g
 le; 

yxsxkA    

8. Write the forces which can be omitted in forming the 

equation of virtual work.  

mu cyksa dk o.kZu dhft, ftUgsa dkYifud dk;Z lehdj.k 

cukrs le; NksM+k tk ldrk gSA  
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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 gSaA izR;sd 

iz’u ds fy, vk/kk 1
2

 vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 

Choose the correct option : 

lgh fodYi pqfu, % 

1. The equation of S. H. M. is :  

(a)  
2

2

d x
hx

dt
   

(b) 
2

2

d x
hx

dt
  

(c) 
2

2

d x
h x

dt
  

(d) None of the above 

ljy vkorZ xfr dk lehdj.k gS % 

¼v½ 
2

2

d x
hx

dt
 

¼c½ 
2

2

d x
hx

dt
 

¼l½ 
2

2

d x
h x

dt
 

¼n½ mi;qZDr eas ls dksbZ ugha  
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2. Kapler’s equation is :  

(a) M E sin Ee   

(b) M E + sin Ee   

(c) M E sin Ee   

(d) None of the above  

dSIyj dk lehdj.k gS % 

¼v½ M E sin Ee  

¼c½ M E + sin Ee  

¼l½ M E sin Ee  

¼n½ mi;qZDr esa ls dksbZ ugha  

3. The Cartesian equation of a common catenary is :  

(a) Csecy    

(b) Csinh
C

x
s   

(c) Ccosh
C

x
y   

(d) None of the above  

,d lkekU; dSfVujh dk dkrh; lehdj.k gS % 

¼v½ Csecy  

¼c½ Csinh
C

x
s  

¼l½ Ccosh
C

x
y  

¼n½ mi;qZDr esa ls dksbZ ugha  
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4. The intrinsic equation of a catenary of uniform strength 

is :   

(a) C tans   

(b) log (sec tan )s a   

(c) Clog (sec tan )x   

(d) None of the above  

,dleku lkeF;Z dh dSfVujh dh uSt lehdj.k gS % 

¼v½ C tans  

¼c½ log (sec tan )s a  

¼l½ Clog (sec tan )x  

¼n½ mi;qZDr esa ls dksbZ ugha  

5. Transversal velocity of the particle moving along the 

curve r = f ( ) is :  

(a) r   

(b) r    

(c)    

(d) None of these  

oØ ( )r f  ij xfr’khy d.k dk osx =ST; ds yEcor~ 

fn’kk esa gksxk % 

¼v½ r  

¼c½ r    

¼l½   

¼n½ buesa ls dksbZ ugha  
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6. Time period T of SHM is :  

(a)   

(b) 
2

  

(c) 
2

  

(d) None of the above  

ljy vkorZ xfr ds nksyudky T dk eku gS % 

¼v½  

¼c½ 
2

 

¼l½ 
2

 

¼n½ mi;qZDr esa ls dksbZ ugha  

7. Pedal equation of motion for particle moving in central 

orbit is :  

(a) 
2

2

P
P

P

h d

dr
  

(b) 
3

2

P
P

P

h d

dr
  

(c) 
3

3

P
P

P

h d

dr
  

(d) None of these 



 [ 10 ] MT–09 

B-38 

dsUnzh; d{kk eas ?kweus okys d.k dk iSMy lehdj.k gS % 

¼v½ 
2

2

P
P

P

h d

dr
 

¼c½ 
3

2

P
P

P

h d

dr
 

¼l½ 
3

3

P
P

P

h d

dr
 

¼n½ mi;qZDr esa ls dksbZ ugha  

8. Radial acceleration is :  

(a) r  
(b) r    

(c) 2r r   

(d) None of the above 

jsfM;y Roj.k gS % 

¼v½ r 

¼c½ r   

¼l½ 2r r  

¼n½ buesa ls dksbZ ugha  

9. Moment of inertia of a circular plate of radius a about 

its diameter is :  

(a) 
2M

2

a
  

(b) 
23M

2

a
  

(c) 
2M

4

a
  

(d) None of the above 
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fdlh o`Ÿkh; IysV] ftldh f=T;k a gS] blds O;kl ds 

ifjr% tM+Ro vk?kw.kZ gS % 

¼v½ 
2M

2

a
 

¼c½ 
23M

2

a
 

¼l½ 
2M

4

a
 

¼n½ mi;qZDr esa ls dksbZ ugha  

10. Effective forces at each point of the body are :  

(a) , ,mx my mz     

(b) , ,mx my mz     

(c) mx my mz     

(d) None of the above 

fdlh fcUnq ij fdlh fi.M ds bQSfDVo cy gSa % 

¼v½ , ,mx my mz   

¼c½ , ,mx my mz   

¼l½ mx my mz    

¼n½ mi;qZDr esa ls dksbZ ugha  
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