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Note : Attempt all five questions. Two parts from each unit are

compulsory. All questions carry equal marks.

lHkh ik¡p iz'uksa ds mÙkj nhft,A izR;sd bdkbZ ls nks Hkkx djuk

vfuok;Z gSA lHkh iz'uksa ds vad leku gSaA

UNIT-I/ bdkbZ-I

1. (a) Three forces P, Q, R act along the sides of the

triangle formed by the lines 1,x y   1,y x 

2y  . Find the equation of the line of action of

their resultant.
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js[kkvksa 1,x y   1,y x   2y   ls cuus okys

f=Hkqt dh Hkqtkvksa ds vuqfn'k cy P, Q rFkk R yxrs

gSaA ifj.kkeh dk ifjek.k rFkk fØ;k js[kk dk lehdj.k

Kkr dhft,A

(b) A hemisphere sets in equilibrium on a sphere of

equal radius, show that the equilibrium is unstable

when the curved surface of hemisphere rests on

the sphere and stable when the flad surface of

hemisphere rests on the sphere. [4]

,d v)Zxksyk leku f=T;k ds ,d xksys ij lkE;koLFkk

esa fVdk gSA n'kkZb;s fd lkE;koLFkk vLFkk;h gksxh tc

v)Zxksys dk oØ Hkkx LFkk;h gksxh rFkk v)Zxksys dk

lery Hkkx xksys ij fVdk gksA

(c) Establish following formula for a catinary :

(i)  sinh 
x

s s
c



(ii)  log (sec +tan )x c  

fdlh dSVsujh ds fy, fuEu lw= LFkkfir dhft, %

(i)  sinh 
x

s c
c


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(ii)  log (sec +tan )x c  

UNIT-II / bdkbZ-II

2. (a) Find the resultant of any given system of forces

acting at given points of a rigid body.

,d n`<+ fiaM ds fn, gq, fcUnqvksa ij yxus okys fdlh

fn, x, fudk; ds cyksa dk ifj.kkeh izkIr dhft,A

(b) A force P acts along the axis of X and another

force nP  along a generator of the cylinder

2 2 2x y a  , show that the central axis lies on

the cylinder 2 2 2 2 2 4 2( ) (1 )n nx z n y n a   

,d cy  P, X - v{k ds vuqfn'k yxrk gS rFkk nwljk

cy  nP] csyu 2 2 2x y a   ds ,d tud ds vuqfn'k

yxrk g SA n'k k Zb; s fd ds Un z h; v{k] c syu
2 2 2 2 2 4 2( ) (1 )n nx z n y n a     ij fLFkr gksxkA

(c) Find the null point of plane 1lx my nz  

,d lery 1lx my nz    dk 'kwU; fo{ksi fcUnq

Kkr dhft,A

UNIT-III/ bdkbZ-III

[P.T.O.]
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3. (a) A point in a straight line with S.H.M. has velocities

v
1
 and v

2
 when its distances from the centre are

1x and 2x  show that the period of motion is

2 2
1 2
2 2
2 1

2
x x

v v
 



,d ljy js[kk esa ljy vkorZ xfr djrs gq, ,d fcUnq

dk osx v
1 
vkSj v

2
 gS] tcfd bldh dsUnz ls nwjh 1x  vkSj

2x  gSa rc n'kkZb;s fd xfr dk vkorZdky gS &

2 2
1 2
2 2
2 1

2
x x

v v
 



(b) Find radial and transverse acceleration of a

particle moving in a plane curve.

fdlh lery oØ ij xfreku d.k ds fy, f=T;h; o

vuqizLFk Roj.k gsrq O;atd Kkr dhft,A

(c) A common ball has a range R on a horizontal

plane for two distinct angles of projection. If h and

k are the greatest heights in the two paths, then

prove that R2 = 16 hk

,d rksi ds xksys dk nks fHkUu&fHkUu d.kksa ds fy, fn,

gq, {kSfrt ry ij ,d gh ijkl R gSA ;fn xksyksa ds nks
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iFkksa ij xksys dh egÙke Å¡pkbZ;k¡ h vkSj k gksa] rks fl)

dhft, fd R2 = 16 hk.

UNIT-IV / bdkbZ-IV

4. (a) If v
1
 and v

2
 are the linear velocities of a planet

when it is respectively nearest and farthest from

the sun, prove that 1 2(1 ) (1 )e v e v  

;fn v
1 
o v

2
 xzg ds jSf[kd osx gSa tcfd ;s lw;Z ls

Øe'k% fudVe o nwjLFk gSa rks fl) dhft, fd

1 2(1 ) (1 )e v e v  

(b) A point moves in a plane curve, so that its

tangential and normal accelerations are equal and

the angular velocity of the tangent is constant. Find

the equation of the curve.

,d fcUnq ,d oØ esa bl izdkj ?kwerk gS fd blds Li'kZ

js[kh; ,oa vfHkyEc js[kh; Roj.k cjkcj gSa rFkk Li'kZ

js[kk vpj dks.kh; osx ds lkFk ?kwerk gS] rks blds iFk

dk lehdj.k Kkr dhft,A

(c) A heavy particle is made to move on a smooth

curve in a vertical plane. Discuss its motion.

[P.T.O.]
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dksbZ Hkkjh d.k fdlh m/okZ/kj fpdus oØ ij xfreku

gSA rc mldh xfr dh O;k[;k dhft,A

UNIT-V / bdkbZ-V

5. (a) A particle is projected upwards under gravity

(supposed constant) in a resisting medium

whose resistance varies as the square of the

velocity, then find rthe motion.

dksbZ d.k m/okZ/kjr% xq#Ro ¼vpj½ ds vUrxZr ,d

vojks/kh ek/;e] ftldk vojks/k osx ds oxZ ds lekuqikrh

gS esa Åij dh vksj iz{ksfir fd;k tkrk gSA d.k dh xfr

Kkr dhft,A

(b) A sperical raindrop, falling freely receives in each

instant an increase of volume equal to  times

its surface at that instant, find the velocity at the

end of time t and the distance fallen through in

that time.

,d xksykdkj o"kkZ dh cw¡n eqDr :i ls fxjrk gqvk]

izR;sd {k.k vius vk;ru esa ml {k.k vius lrg ds

{ks=Qy dk xquk o`f) izkIr djrk gSA t le; ds ckn

osx Kkr dhft, rFkk mrus gh le; esa ftl nwjh ls

fxjrk gS og nwjh Kkr dhft,A
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(c) Find the acceleration of a particle ( , , )x y z in terms

of Cartesian co-ordinates.

fdlh d.k ( , , )x y z dk dkrhZ; funsZ'kkadksa ds inksa esa

Roj.k Kkr dhft,A

----x----


