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 B. A. (Part II) EXAMINATION, 2020 

MATHEMATICS 

Paper Third 

(Mechanics) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd bdkbZ ls dksbZ nks iz’uksa ds mŸkj nhft,A lHkh iz’uksa ds vad 
leku gSaA 

 Attempt any two questions from each Unit. All questions 
carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ l yEckbZ dh ,d lekax Mksjh ds nksuksa fljksa dks ,d gh {kSfrt 
lery esa fLFkr nks fcUnqvksa A rFkk B ls ck¡/kdj yVdk;k x;k 
gSA bl izdkj fd fdlh Hkh fljs dk ruko] Mksjh ds fuEure 
fcUnq ij ruko dk n xquk gSA fn[kkb;s fd bl izdkj cuh 
dSfVujh AB dh foLr̀fr % 
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A uniform chain of length l is to be suspended from 

two points A and B in the same horizontal line so that 

either terminal tension is n times that at the lowest 

point. Show that the span of catenary AB must be : 
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¼c½ ,d laf/kr prqHkZqt (jointed quadrilateral) dh foijhr Hkqtkvksa 

ds e/; fcUnqvksa dks l rFkk l' yEckb;ksa dh Hkkjghu NM+ksa ls 

tksM+k tkrk gSA ;fn bu NM+ksa eas ruko Øe’k% T rFkk T' gks] 
rc fl) dhft, fd % 
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The middle points of opposite sides of a jointed 

quadrilateral are connected by light rods of length l and 

l'. If T and T' be the tensions in these rods, prove that : 
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¼l½ nks cjkcj rFkk lekax NM+ksa dks ,d&,d fljs ls n<̀+rkiwoZd bl 

izdkj tksM+k x;k gS fd muds chp dk dks.k  gSA bUgsa r 

f=T;k okys ,d fLFkj xksys ds Åij ,d Å/okZ/kj lery ds 

lkE;koLFkk eas j[kk x;k gSA fl) dhft, fd bldk lkE; LFkkbZ 

vFkok vLFkkbZ gksxk ;fn NM+ dh yEckbZ > vFkok  

<  4r cosec  gSA 

Two equal uniform rods are firmly jointed at one end 

so that the angle between them is  and they rest in 

equilibrium in a vertical plane on a smooth sphere of 

radius r. Show that they are in a stable or unstable 
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equilibrium according as the length of the rod is  >  or  

< 4r cosec . 

bdkbZ&2 
(UNIT—2) 

2- ¼v½ nks cy Øe’k% ljy js[kkvksa y = 0, z = 0 rFkk x = 0, z = c 
ij fØ;k djrs gSaA ;fn cy ifjorZuh; gksa] rc fn[kkb, fd 
muds rqY; jsap ¼ejksM+½ ds v{k }kjk tfur i”̀B 

2 2 2( )x y z cy   gSA  
Two forces act, one along a line y = 0, z = 0 and the 
other along the line x = 0, z = c. As the forces vary, 
show that the surface generated by the axis of their 

equivalent wrench is 2 2 2( )x y z cy  . 

¼c½ fuEufyf[kr dks le>kb, % 
(i) IokbalkV dk dsUnzh; v{k 
(ii) ‘kwU; lery 
(iii) ‘kwU; fcUnq 
Explain the following : 
(i) Poinsot’s central axis 

(ii) Null plane 

(iii) Null point 

¼l½ n<̀+ fi.M ij yxus okys cy fudk; ds dsoy ,d ifj.kkeh cy 
ds rqY;rk ds izfrcU/k dh O;qRifŸk dhft,A  
Derive the condition that a given system of forces 
should be compounded into single force. 

bdkbZ&3 
(UNIT—3) 

3- ¼v½ ,d ljy vkorZ xfr dj jgs d.k dk vkorZdky o ckjEckjrk 
Kkr dhft,A 
Find out the periodic time and frequency of a particle 
moving under simple harmonic motion.  
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¼c½ fl) dhft, fd iz{ksI; iFk ,d ijoy; gksrk gSA 

Prove that projectile path is a parabola.  

¼l½ ,d fLFkj ewyfcUnq ls [khaph xbZ f=T; js[kk vkSj mlds vuqizLFk 
fn’kk esa fdlh d.k ds osx Øe’k% r rFkk  gSaA d.k ds iFk 
dk lehdj.k Kkr dhft, rFkk fn[kkb, fd d.k dk Roj.k 

f=T; fn’kk eas rFkk vuqizLFk fn’kk eas Øe’k% 
2 2
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Two velocities of a particle, along and perpendicular to 

the radius from a fixed origin are r and , find the 

path and show that the accelerations, along and 

perpendicular to the radius vector are 
2 2
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bdkbZ&4 

(UNIT—4) 

4- ¼v½ ;fn 1v  o 2v  xzg ds jSf[kd osx gSa tcfd og lw;Z ds 

fudVre o nwjLFk gSA fl) dhft, fd % 

1 2(1 ) (1 )e v e v    

e mRØsUnzrk gSA    

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

is in least and greatest distance from sun. Prove that : 

1 2(1 ) (1 )e v e v    

e is the eccentricity.  
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¼c½ Li’khZ; rFkk vfHkykafcd osx o Roj.k dk lw= O;qRiUu  

dhft,A  

Derive formula for tangential and normal velocity and 

acceleration.  

¼l½ ,d eudk ,d #{k oØkdkj rkj ij bl izdkj xfreku gS fd 

bldh fn’kk esa ifjorZu vpj dks.kh; osx ls gksrk gSA fn[kkb, 

fd oØ dk laHkkfor :i ,dleku dksf.kd lfiZy dk gksxkA  

A bead moves along a rough curved wire in such a way 

that it changes its direction of motion with constant 

angular velocity. Show that possible form of a wire is 

an equiangular spiral.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ f=foeh; vk;ke esa d.k dk dkrhZ;] /kqzoh; o csyuh; :iksa esa 

Roj.k Kkr dhft,A  

Find acceleration of a particle in cartesian, polar and 

cylindrical forms in three dimensions.   

¼c½ ,d d.k vkdk’k eas vpj xq#Rokd”kZ.k ds izHkko eas ,sls ek/;e esa 

fxjrk gS ftlesa izfrjks/k cy mlds osx ds oxZ ds lekuqikrh 

gSA d.k dh xfr dh foospuk dhft,A  

A particle falls under constant gravity in a resisting 

medium whose resistance varies as the square of the 

velocity. Discuss the motion of the particle.  
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¼l½ xksykdkj o”kkZ dh ,d cw¡n] eqDr :i ls fxjrs gq, izR;sd {k.k eas 

vius vk;ru esa ml le; ds vius i”̀B {ks=Qy dk  xquk 

of̀) izkIr djrh gSA t le; i’pkr~ mldk osx Kkr dhft, 

rFkk bl le; esa fxjh nwjh Kkr dhft,A  

A spherical raindrop, falling freely receives in each 

instant an increase of volume equal to  times its 

surface at that instant. Find the velocity after the time t 

and the distance fallen through in that time.  
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