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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 (9
1

2
) vad fu/kkZfjr gSaA 

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

gSaA 

1. Four equal heavy uniform rods are freely joined so as 

to form a rhombus which is freely suspended by one 

angular point and the middle points of the two upper 

rods are connected by a light rod so that the rhombus 

cannot collapse. Prove that the tension in this light rod 

is tan ,u w   where w is the weight of each rod and 2  

is the angle of the rhombus at the point of suspension.   

pkj leku Hkkj le NM+ksa dks eqDr :i ls tksM+dj ,d 

leprqHkZqt cuk;k x;k gS tks ,d dksus ls LorU= :i ls 

yVdk gSA Åijh NM+ksa ds e/; fcUnqvksa dks ,d gYdh NM+ ls 

tksM+k x;k gS rkfd leprqHkqZt cuk jgsA fl) dhft,  fd 

gYdh NM+ eas ruko tanuw   gksxk] tgk¡ w izR;sd NM+ dk 

Hkkj gS rFkk 2  fuyEcu fcUnq ij dks.k gSA  

2. A particle describe a curve tan h
2

a u
 

  
 

 under a 

force F to the pole. Find the law of force.  

,d d.k /kqzo ij cy F ds dkj.k oØ tan h
2

a u
 

  
 

 

cukrk gSA cy dk fu;e crkb,A  
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3. Obtain the equation of a uniform common catenary in 

the form s in h
x

s c
c

  , where symbols have their usual 

meanings.  

,d lkekU; loZ=le jTtq oØ ds fy, lehdj.k 

s in h
x

s c
c

  dks fudkfy,] tgk¡ izrhdksa ds ;Fkkor vFkZ 

gSaA  

4. If in a S. H. M. u, v, w be the velocities at distance a, b, 

c from a fixed point on the straight line which is not 

the centre of the force; show that the period T is given 

by the equation : 

2 2 2

2

2

4
( ) ( ) ( )

T
1 1 1

u v w

b c c a a b a b c


      

fdlh js[kk ij fdlh fLFkj fcUnq ls a, b, c nwjh ij Øe’k% 

d.k dk osx u, v, w gS tks ljy vkorZ xfr esa gS] fn[kkb;s 

fd vkorZdky T lehdj.k ds :i esa bl izdkj ls gS % 

2 2 2

2

2

4
( ) ( ) ( )

1 1 1

u v w

b c c a a b a b c
T


     

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.  
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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 tangential and normal acceleration of a 

particle moving in a plane curve.  

,d lery oØ esa xfr’khy d.k ds Li’khZ; ,oa vfHkyfEcr 

Roj.kksa ds fy, lw= Kkr dhft,A  

2. A uniform chain of length l is suspended from two 

points, A and B in the same horizontal line. If the 

tension at A is twice that at the lowest point, show that 

the span is :  

lo g ( 2 3 )

3

l
   

,d l yEckbZ dh leku tathj ,d gh {kSfrt js[kk ij fLFkr 

nks fcUnqvksa A o B ls yVdh gqbZ gSA ;fn pje ruko 

fuEure fcUnq ds ruko dk nqxquk gS] rks fl) dhft, fd 

foLRkkj lo g ( 2 3 )

3

l
  gSA  

3. A point in a straight line with S. H. M. has velocities 

1
v  and 

2
v  when its distances from the centre are 

1
x  

and 
2

.x  Show that the period of motion is :  

2 2
1 2

2 2
2 1

2
x x

v v





  

,d fcUnq ,d ljy js[kk ij ljy js[kh; vkorZ djrk gS 

tc dsUnz ls 1
x  o 2

x  nwjh ij osx Øe’k% 1
v  o 2

v  gSA 

fl) dhft, fd vkorZdky 
2 2

1 2

2 2
2 1

2
x x

v v





 gSA 
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4. Write necessary and sufficient conditions of 

equilibrium of a particle under the action of a system 

of forces.  

,d d.k ij fudk; cyksa ds fy, larqyu dh fLFkfr ds fy, 

i;kZIr o vko’;d ‘krks± dks fyf[k,A  

5. Find moment of inertia of a circular disc about a line in 

its own plane whose perpendicular distance from its 

centre is C.  

,d o`Ÿkh; fMLd dh ,d js[kk tks blds uy ls yEcor~ nwjh 

C ij fLFkr gS] ds lkis{k tM+Ro vk?kw.kZ Kkr dhft,A  

6. Find the Cartesian equation of catenary.    

jTtqoØ dk dkrhZ; lehdj.k Kkr dhft,A  

7. Find the equation of the central axis of any given 

system of forces.  

fdlh fn;s x;s cyksa ds fudk; ds dsUnzh; v{k dk lehdj.k 

Kkr dhft,A  

8. A point describes the cycloid 4 s ins a   with 

uniform speed v. Find its acceleration at any point.   

,d fcUnq fuf’pr osx v ls lkbDyks;M 4 s ins a   

cukrk gSA fdlh Çcnq ij bldk Roj.k Kkr dhft,A  

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. 
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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 

Fill in the blanks : 

fjDr LFkkuksa dh iwfrZ dhft, % 

1. Moment of inertia of a circular plate of radius R about 

its diameter is ............ . 

fdlh o`Ÿkh; IysV] ftldh f=T;k R gS] blds O;kl ds 

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

 gSA  

2. Effective forces at each point of the body is equal to 

.............. . 

bQSfDVo cy fdlh fcUnq ij fdlh fi.M ds 
----------------------

 gSA 

3. Time period of a pendulum is ............ . 

fdlh nksyu dk le; dky 
-----------------

 gSA 

4. Transversal acceleration is equal to ............. . 

vuqizLFk Roj.k 
----------------

 gSA 

5. Tension at any point of the catenary is ............ . 

dSfVujh ds fdlh fcUnq ij ruko 
------------------

 gksrk gSA 

6. The length of second pendulum is equal to ............. .  

lsd.M nksyu dh yEckbZ 
-----------------

 gksrh gSA  
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7. For the catenary c o s h ,
x

y c
c

  2 2
y c   .......... . 

dSfVujh c o s h
x

y c
c

  ds fy, 2 2
y c   

----------------
 gksrk 

gSA  

8. The radial component of the acceleration of a particle 

moving in a plane curve is .............. . 

,d d.k tks ,d lery oØ ij xfr’khy gS] ds fy, Roj.k 

dk =ST; Hkkx 
---------------

 gSA 

9. In virtual work equation, the virtual work done by an 

inextensible string is .............. 

dkYifud dk;Z lehdj.k esa fdlh ,d vforkU; /kkxs ij 

fd;k x;k dfYir dk;Z 
----------------

 gSA 

10. The value of sag is the common catenary is ............ . 

lkekU; dSfVujh ds fy, lSx dk eku 
--------------

 gSA 
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