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D–3650 

B. Sc. (Part II) EXAMINATION, 2020 

MATHEMATICS 

Paper Third 

(Mechanics) 

Time : Three Hours ]  [ Maximum Marks : 50 

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

 Attempt any two parts of each question. All questions 
carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ ,d v)Z&xksyk leku f=T;k ds ,d xksys ij lUrqyu esa j[kk 
gqvk gSA n’kkZb;s fd lkE;koLFkk vLFkk;h gS tc xksys ij 
v)Z&xksys dk oØi”̀B fVdk gks vkSj LFkk;h gS tc v)Z&xksys dk 
likV i”̀B j[kk gqvk gksA 

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 flat surface of hemisphere rests on the 
sphere. 
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¼c½ nks cjkcj ,dleku NM+sa AB  vkSj AC ] izR;sd dh yEckbZ 
2 b  gS] A  ij Lora=rkiwoZd tqM+s gq, gSa vkSj f=T;k a  ds 
,d fpdus Å/okZ/kj òŸk ij fojke esa gSaA n’kkZb;s fd ;fn muds 
chp dk dks.k 2  gks] rks % 

3sin cosb a    

Two equal uniform rods AB and AC, each of length 

2 b , are freely joined at A and rest on a smooth 

vertical circle of radius a. Show that if 2  be the angle 

between them, then : 

3sin cosb a   

¼l½ ,d VsyhxzkQ rkj 40 xt dh nwjh ij fLFkr nks [kEHkksa ls 
yVdk;k x;k gSA ;fn >ksy 1 QqV gks vkSj izfr QqV rkj dk 
Hkkj vk/kk vkSal gks] rks n’kkZb;s fd izR;sd [kEHks esa {kSfrt iqy 

yxHkx 1

2
cwt  gSA 

A telegraph wire is supported by two poles distant  
40 yards apart. If the sag be one foot and the weight of 
the wire be half an ounce per foot, then show that the 

horizontal pull on each pole is 
1

2
cwt  nearly. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ funsZ’kkadksa vkSj ljy js[kk % 

x y z

l m n

    
    

ij Øe’k% cjkcj cy fØ;k djrs gSaA bl cy fudk; ds dsUnzh; 
v{k dk lehdj.k Kkr dhft,A 
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Equal forces act along the co-ordinate axis and along 

the straight line : 

x y z

l m n

    
  .  

Find the equation of central axis of the system. 

¼c½ ;fn P  rFkk Q  nks vizfrPNsnh cy gSa ftudh fn’kk,¡ yEcor~ 

gSa] rks n’kkZb;s fd dsUnzh; v{k ls mudh fØ;kjs[kkvksa dh nwfj;ksa 

dk vuqikr 2Q  % 2P  gSA 

If P and Q be two non-intersecting forces whose 

directions are perpendicular, show that the ratio of 

distances of the central axis from their lines of action is 
2Q  : 2P . 

¼l½ Mk;ues (X, Y, Z, L, M, N) ds fy, lery 0x y z    

dh ‘kwU; fo{ksi fLFkfr Kkr dhft;sA 

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

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

bdkbZ&3 

(UNIT—3) 

3- ¼v½ ,d d.k nks cyksa ds dsUnzksa] ftudk vkd”kZ.k nwjh dk 

vuqØekuqikrh gS] ds vkd”kZ.k ds vUrxZr lkE;koLFkk esa gS] 
mudh rhozrk,¡ ,    gSa( d.k muesa ls fdlh ,d dh vksj 

vYiek= foLFkkfir dj fn;k tkrk gSA n’kkZb;s fd ,d vYi 

nksyu dk le; 2 
  
 gSA 
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A particle rests in equilibrium under the attraction of 

two centres of forces which attract directly as the 

distance, their intensity being ,   ; the particle is 

slightly displaced towards one of them. Show that the 

time of a small oscillation is 
2 

  
. 

¼c½ ,d d.k P  vpj osx ls ,d oØ cukrk gS rFkk fdlh fu;r 

fcUnq O  ds lkis{k bldk dks.kh; osx bldh O ls nwjh ds 

O;qRØekuqikrh gSA fl) dhft;s fd oØ ,dleku dksf.kd 

lfiZy gSA 

A particle P describes a curve with constant velocity 

and its angular velocity about a given fixed point O 

varies inversely as its distance from O. Show that the 

curve is an equiangular spiral. 

¼l½ ,d d.k dsUnzh; Roj.k 
4

3

a
r

r

 
  
 

 ls nwjh a  ls vkjkr ls 

osx 2 a  ls xfr djrk gSA n’kkZb;s fd blds }kjk fufeZr 

iFk gS % 

 2 22 cos 3 3r a    

A particle moves with a central acceleration 
4

3

a
r

r

 
  
 

 being projected from an apse at a distance 

a with velocity 2 a . Prove that it describes the 

curve : 

 2 22 cos 3 3r a    
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bdkbZ&4 
(UNIT—4) 

4- ¼v½ lw;Z dh ifjØek djus okys fdlh xzg dk egŸke rFkk U;wure 

osx Øe’k% 30 vkSj 29-2 fdeh- izfr lsd.M gSA mldh d{kk dh 

mRdsUnzrk Kkr dhft,A 

The maximum and minimum velocities of a planet 

revolving around the sun are 30 and 29.2 km/sec, 

respectively. Find the eccentricity of its orbit. 

¼c½ ,d d.k ,d lery oØ ij xfreku gSA ;fn Li’kZ js[kh; vkSj 

vfHkykfEcd Roj.k lnSo vpj jgrs gSa] rks fl) dhft;s fd 

dks.k   tks xfr dh fn’kk le; t  esa ?kwerh gS] lehdj.k 

A log (1 B )t    }kjk fu/kkZfjr gksrk gSA 

A particle is describing a plane curve. If the tangential 

and normal accelerations are each constant throughout 

the motion, prove that the angle  , through which the 

direction of motion turns in time t  is given by : 

A log (1 B )t   . 

¼l½ ,d :{k pØth; pki dk vk/kkj {kSfrt rFkk bldk ‘kh”kZ uhps 

gSA ekyk dk ,d nkuk blds vuqfn’k fQlyrk gS] ;g dLi ls 

fojke ls xfr izkjEHk djrk gS rFkk ‘kh”kZ ij fojke esa igq¡prk gSA 

n’kkZb;s fd 2 1e   ] tgk¡   ?k”kZ.k xq.kkad gSA 

The base of a rough cycloidal arc is horizontal and its 

vertex downwards; a bead slides along its, starting 

from rest at the cusp and coming to rest at the vertex. 

Show that 2 1e   , where   is the coefficient of 

friction. 
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ xq#Roh; vkd”kZ.k esa m lagfr dk ,d d.k Å/okZ/kjr% Åij dh 
vksj iz{ksfir fd;k tkrk gSA ok;q dk vojks/k osx dk mk  xquk 
gSA ;fn V  lhekUr osx rFkk V  izkjfEHkd osx gS] rks 
n’kkZb;s fd d.k }kjk izkIr egŸke Å¡pkbZ 

 
2V

log (1 )
g

     gSA 

A particle of mass m is projected vertically under 
gravity, the resistance of the air being mk times the 
velocity. Show that the greatest height attained by the 
particle is : 

 
2V

log (1 )
g

     

where V is the terminal velocity of the particle and 
V  is the initial velocity. 

¼c½ ,d d.k] tks ,d vojks/kh ek/;e esa xfr dj jgk gS] ij ,d 

dsUnzh; cy 
nr

  fØ;k dj jgk gSA ;fn iFk dks.k   dk ,d 

ledksf.kd lfiZy] ftldk /kzqo cy ds dsUnz ij gS] rks n’kkZb;s 

fd vojks/k 3 cos
.

2 n

n

r

    gSA 

A particle moving in a resisting medium is acted upon 

by a central force 
nr


. If the path be an equiangular 

spiral of angle  , whose pole is at the centre of force, 
show that the resistance is : 

3 cos
.

2 n

n

r

  
. 
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¼l½ ,d v)Zxksys ftldh v{k Å/okZ/kj gS rFkk ‘kh”kZ uhps dh vksj gS] 
ds vkUrfjd fpduh ì”B ds vuqfn’k ,d d.k {kSfrtr% izf{kIr 
fd;k x;k gSA iz{ksi fcUnq fuEure fcUnq ls dks.kh; nwjh   ij 
gS( n’kkZb;s fd izkjfEHkd osx] ftlls fd d.k v)Zxksys ds Bhd 

fdukjs rd p<+ lds] 2 seca g   gSA 

A particle is projected horizontally along the interior 
surface of a smooth hemisphere whose axis is vertical 
and whose vertex is downwards; the point of projection 

being at an angular distance   from the lowest point; 

show that the initial velocity so that the particle may 
just ascend to the rim of the hemisphere is 

2 seca g  . 
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