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E–3235 

B. A. (Part II) EXAMINATION, 2021 

MATHEMATICS 

Paper Third 

(Mechanics) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd bdkbZ ls dksbZ nks iz’u gy dhft,A lHkh iz’uksa d¢ vad 

leku gSaA 

 Attempt any two questions from each Unit. All questions 

carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ ,d lekax n.M] ftldh yEckbZ 2a  gS] lUrqfyr voLFkk esa gS 

tcfd mldk ,d fljk ,d fpduh Å/okZ/kj nhokj ij fVdk 

gqvk gS vkSj mldh yEckbZ dk ,d fcUnq ,d fpdus {kSfrt NM+ 

ij j[kk gqvk gSA NM+ nhokj ds lekUrj vkSj nhokj ls b  nwjh 

ij gSA fl) dhft, fd NM+ dk Å/okZ/kj ls >qdko 

1/3
1sin

b

a
 gSA 
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A uniform beam, of length 2a , rests in equilibrium 

with one end resting against a smooth vertical wall and 

with a point of its length resting upon a smooth 

horizontal rod which is parallel to the wall and at 

distance b from it. Show that the inclination of the 

beam to the vertical is 

1/3
1sin

b

a
. 

¼c½ ,d Bksl xksyk mlls nqxquh f=T;k ds ,d fLFkj #{k v)Z&xksy 

I;kys ds vanj j[kk gqvk gSA n’kkZb;s fd xksys ds mPpre fcUnq 

ls fdruk gh cM+k otuh ,d Hkkj lacaf/kr dj fn;k tk;s] 

lkE;koLFkk LFkk;h jgrh gSA 

A Solid sphere rests inside a fixed rough hemispherical bowl 

of twice its radius. Show that, however large a weight is 

attached to, the highest point of the sphere, the equilibrium is 

stable. 

¼l½ Hkkj W dh ,d lekax Mksjh dks ,d gh Lrj ij fLFkr nks 

fcUnqvksa ls yVdk;k x;k gS vkSj ,d Hkkj W  blds fuEure 

fcUnq ls lac) dj fn;k x;k gSA ;fn  vkSj  vc mPpre 

vkSj fuEure fcUnqvksa ij Li’kZ js[kkvksa dk {kSfrt ls >qdko gS] 

rks fl) dhft, fd % 

tan W
1

tan W'
. 

A uniform string of weight W is suspended from two 

points at the same level and a weight W  is attached to 

its lowest point. If  and  are now the inclination to 
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the horizontal of the tangent at the lowest and the 

highest points, prove that : 

tan W
1

tan W'
. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fdlh fn;s x;s cy&fudk; ds dsUnzh; v{k dk lehdj.k Kkr 

dhft,A 

To find the equation of the central axis of any given 

system of forces. 

¼c½ Mk;ues esa X, Y, Z, L, M, N  ds fy, lery 

0x y z  dh ‘kwU; fo{ksi fLFkfr Kkr dhft,A 

Find the null point of the plane 0x y z  for the 

dyname X, Y, Z, L, M, N . 

¼l½ cjkcj cy ljy js[kkvksa % 

cos sin

sin cos

x a y b z

a b c
  

esa ls izR;sd ds vuqfn’k fØ;k djrk gSA n’kkZb;s fd muds 

dsUnzh; v{k]  ds lHkh ekuksa ds fy,] i”̀B 

x z a c
y b

z x c a
 ij fLFkr gSA 
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The equal forces act along each of the straight line : 

cos sin

sin cos

x a y b z

a b c
 

Show that their central axis must, for all values of , 

lie on the surface : 

x z a c
y b

z x c a
  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ljy vkorZ xfr esa] ;fn fdlh ljy js[kk ij ,d fLFkj 

fcUnq] tks cy dsUnz ugha gS] ls nwfj;ksa , ,a b c  ij osx , ,u v w 

gksa] rks n’kkZb;s fd vof/k T  fuEufyf[kr lehdj.k ls nh tkrh 

gS % 

                  

2 2 2

2

2

4

T
1 1 1

u v w

b c c a a b a b c   

If in a simple harmonic motion , ,u v w  be the velocities 

at distances , ,a b c  from a fixed point on the straight 

line which is not the centre of 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  
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¼c½ ,d lery esa xfreku ,d d.k dk f=T; ,oa vuqizLFk osx ,oa 

Roj.k Kkr dhft,A 

To find the radial and transverse velocities and 

accelerations of a particle moving in a plane curve. 

¼l½ ,d d.k ,d lery esa ,d Roj.k] tks lery esa lnSo ,d 

fuf’pr fcUnq dh vksj fn”V gS] ds vUrxZr xfr djrk gSA iFk 

dk /kzqoh; :i esa vody lehdj.k Kkr dhft,A 

A particle moves in a plane with an acceleration which 

is always directed to a fixed point O in the plane; to 

obtain the differential equation of its path in polar 

form. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ;fn 1v  o 2v  xzg ds jSf[kd osx gSa tcfd ;g lw;Z ls Øe’k% 

fudVre o nwjLFk gS] rks fl) dhft, fd % 

1 21 1e v e v   

If 1v  and 2v  are the linear velocities of a planet when it 

is respectively nearest and farthest from the sun, prove 

that : 

1 21 1e v e v  

¼c½ ,d fcUnq ,dleku pky v  ls pØt S 4 sina  ij xeu 

djrk gSA iFk ds fdlh fcUnq ij Roj.k Kkr dhft,A 

A point describes the cycloid S 4 sina  with 

uniform speed v. Find its acceleration at any point.  
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¼l½ ÅtkZ laj{k.k dk fl)kUr fyf[k;s vkSj fl) dhft,A 

State and prove the principle of conservation of energy. 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ dksbZ d.k fdlh fpdus {kSfrt lery ds vuqxr osx V  ls 

izf{kIr fd;k tkrk gSA ek/;e dk vojks/k izfr bdkbZ nzO;eku 

osx ds ?ku dk  xquk gSA n’kkZb;s fd d.k }kjk t  le; esa 

pyh nwjh 
1/2

21
1 2 V 1

V
t  gS vkSj rc bldk 

osx 
2

V

1 2 V t
 gSA 

A particle is projected with velocity V along a smooth 

horizontal plane in a medium whose resistance per unit 

mass is  times the cube of the velocity. Show that the 

distance it has described in time t is 

1/2
21

1 2 V 1
V

t and that its velocity then 

is 
2

V

1 2 V t
. 

¼c½ /kzqoh; funsZ’kkadksa ds inksa esa fdlh d.k dk Roj.k Kkr dhft,A 

To find acceleration of a particle in terms of polar co-

ordinates. 
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¼l½ ,d jkWdsV dk dqy izkjfEHkd nzO;eku ¼b±/ku $ cDlk½  

0m  gSA vpj nj 0cm  ls b±/ku Qsadrk gS vkSj cDls ds lkis{k 

bldk osx V  gSA n’kkZb;s fd b±/ku ds miHkksx dh fufEu”B nj 

tks jkWdsV dks rqjUr Åij mBus nsxk] 
V

g
c  gSA ;g ekurs 

gq, fd jkWdsV dh cukoV bu izfrcU/kksa dks lUrq”V djrh gS] 

jkWdsV dh egŸke pky rFkk izkIr Å¡pkbZ Kkr dhft,A 

A rocket whose total initial mass (fuel + shell) is 0m  

ejects fuel at a constant rate 0cm  and at a velocity V 

relative to the case. Show that the lowest rate of fuel 

consumption that will permit the rocket to rise at once 

is 
V

g
c . Assuming this design condition is met, find 

the greatest speed and height reached by the rocket. 
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