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K-71
B.A. (Part-II) Examination, 2022

( Old Course )

MATHEMATICS

( Mechanics )

[ Paper : Third ]

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Passing Marks : 17

[P.T.O.]

Note : All questions are compulsory. Answer any two parts from

each question. All questions carry equal marks.

lHkh iz'u vfuok;Z gSaA izR;sd iz'u ls fdUgha nks Hkkxksa dks gy

dhft,A lHkh iz'uksa ds vad leku gSaA

Unit - I / bdkbZ - I

1. (a) Prove for a catenary that :
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fdlh dSVsujh ds fy, fl) dhft, fd %

cos
x

y c h
c



(b) Forces  ,2 ,3P P P  act  along the sides of a

triangle formed by the lines : 0, 0x y   and

3 4 5x y  . Find the magnitude of the resultant

and the equation of its line of action.

0, 0x y   rFkk 3 4 5x y   lehdj.kks a ls

fu:fir f=Hkqt dh Hkqtkvksa ds vuqfn'k Øe'k% cy

,2 ,3P P P  fØ;k djrs gSaA ifj.kkeh cy dk ifjeki

rFkk mldh fØ;k js[kk dk lehdj.k Kkr dhft,A

(c) Show that the mass per unit length at any point in

a catenary of uniform strength varies as the

corresponding radius of curvature.

fn[kkb, fd fdlh dSVsujh ds fdlh fcUnq ij izfr bdkbZ

yEckbZ dh lagfr ml fcUnq ds oØrk f=T;k dh lekuqikrh

gSA

Unit - II / bdkbZ - II

2. (a) Find the equation of central axis for a given system

of forces.
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fdlh fn, x, cy fudk; ds dsUnzh; v{k dk lehdj.k

Kkr dhft,A

(b) Define Null lines, Null points, Null planes

and find the condition that straight l ine

x f y g z h

l m n

  
   is a null line for the

system of forces  , , , , ,x y z l m n .

'kwU; js[kkvksa] 'kwU; fo{ksi fcUnqvksa] 'kwU; vk?kw.kZ leryksa

dh ifjHkk"kk fyf[k, rFkk izfrca/k Kkr dhft, fd ljy

js[kk 
x f y g z h

l m n

  
   cyks a ds fudk;

 , , , , ,x y z l m n  ds fy, ,d 'kwU; js[kk gks ldrh gSA

(c) Explain : 'Poinsat's Central Axis'.

foLrkj dhft, % ^Iokbalkr dk dsUnzh; v{k*A

Unit - III / bdkbZ - III

3. (a) Derive the equation for simple harmonic motion.

ljy vkorZ xfr ds fy, lehdj.k Kkr dhft,A

(b) Show that the particle executing S.H.M. requires

1/6th of its period to move from the position of

maximum displacement to one in which the
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displacement in half the amplitude.

ljy vkorZ xfr djrs gq, d.k ds fy, n'kkZb, fd

egÙke foLFkkiu dh fLFkfr ls ml fLFkfr rd tc

foLFkkiu vk;ke dk vk/kk gS xfr djus esa fy;k x;k

le; vkorZdky dk 1/6oka xquk gSA

(c) Prove that the path of a projective is a parabola.

fl) dhft, fd iz{ksi.k iFk ,d ijoy; gksrk gSA

Unit - IV / bdkbZ - IV

4. (a) A point describes a cycloid 4 sins a   with

uniform speed v . Find its acceleration at any

point.

,d d.k vpj osx v  ls o`rt 4 sins a   ls

xfreku gSA mlds fdlh fcUnq ij mlds Roj.k Kkr

dhft,A

(b) Explain : "Tangential and Normal Velocities".

foLrkj dhft, % ^^Li'khZ; rFkk vfHkykfEcd osx**A

(c) Show that an unresisted particle falling to the earth

surface from a great distance would acquire a

velocity 2ga  where a  is Earth's radius.
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,d d.k] ftl ij dksbZ izfrjks/k ugha yxk gS cgqr nwj

ls i`Foh ds i`"B ij fxj jgk gSA n'kkZb, fd ;g osx

2ga  izkIr djsxk tcfd a  ìFoh dh f=T;k gksA

Unit - V / bdkbZ - V

5. (a) Find the force to the pole when a particle

describes the curve tan
2

av h
   

 
.

;fn dksbZ d.k oØ tan
2

av h
   

 
 ij xfreku gS]

rc ml ij yxus okyk cy Kkr dhft,A

(b) A particle move along a circle 2 cosr a   in
such a way that its acceleration towards the origin

is always zero, prove that :

2
2

2
2cot .

d

dt

    

,d d.k o`Ùk 2 cosr a   ij bl izdkj xfreku gS

fd mldh ewy fcUnq dh vksj Roj.k lnSo lnSo gSA fl)

dhft, fd 
2

2
2

2cot .
d

dt

     .

[P.T.O.]
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(c) If a particle moves in three dimensions, then find

the acceleration of a particle in terms of cartesian

co-ordinates.

;fn ,d d.k f=foe fn'kk esa xfreku gS rc dkrhZ;

funsZ'kkadksa ds inksa esa d.k dk Roj.k Kkr dhft,A

----x----


