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E–3670 

B. Sc. (Part II) EXAMINATION, 2021 

MATHEMATICS 

Paper Third 

(Mechanics) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd bdkbZ ls fdUgha nks iz’uksa ds mŸkj nhft,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 n.M ftldk xq#Ro dsUnz mls a vkSj b nks Hkkxksa esa 

foHkkftr djrk gS] ,d fpdus xksys ds Hkhrj j[kh gqbZ gSA 

n’kkZb;s fd ;fn lUrqfyr voLFkk esa {kSfrt ls mldk >qdko  

gS vkSj xksys ds dsUnz ij n.M 2  dks.k vUrfjr djrh gS] rks % 

tan tan
b a

b a
  



 [ 2 ] E–3670 

A beam whose centre of gravity divides it into two 

portions a and b, is placed inside a smooth sphere. 

Show that, if  be its inclination to the horizon in the 

position of equilibrium and 2  be the angle subtended 

by the beam at the centre of the sphere, then : 

tan tan
b a

b a
 

¼c½ N% leku Hkkjh NM+ksa ds fljksa dks eqDr ls tksM+dj cus ,d 

le”kV~Hkqt ABCDEF dks fcUnq A }kjk yVdk;k x;k gS rFkk 

mls fodf̀r ls nks gYds NM+ BF rFkk CE cpkrs gSaA fl) 

dhft, fd bu NM+ksa dk ncko 
5 3

W
2

 rFkk 
3

W
2

 gSa] tgk¡ 

buesa ls izR;sd NM+ dk Hkkj W gSA 

Six equal heavy rods, freely hinged at the ends, form a 

regular hexagon ABCDEF, which hung up by the 

corner A, is kept from altering its shape by two light 

rods BF and CE. Prove that the thrusts in these rods are 

5 3
W

2
 and 

3
W

2
, where W is the weight of each 

rod.  

¼l½ yEckbZ l ds ,d lekax pSu dks leku {kSfrt js[kk esa nks fcUnqvksa 

A rFkk B ls bl izdkj yVdk;k x;k gS fd izR;sd vUrLFk 

ruko fuEure fcUnq ds ruko dk n xquk gSA n’kkZb;s fd foLr̀fr 

AB vo’; gh 2

2
log 1

1

l
n n

n
 gksuh pkfg;sA   
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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 

the either terminal tension is n times that at the lowest 

point. Show that the span AB must be : 

2

2
log 1

1

l
n n

n
 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ nks cy P rFkk Q ljy js[kkvksa ds vuqfn’k fØ;k djrs gSa 

ftuds lehdj.k Øe’k% tan ,y x  z = c vkSj 

tan ,y x  z c gSaA n’kkZb;s fd mudk dsUnzh; v{k 

ljy js[kk % 

P Q
tan

P Q
y x  

rFkk          

2 2

2 2

P Q

P 2PQcos2 Q

z

c
 

ij fLFkr gSA    

Two forces P and Q act along the straight lines whose 

equations are y = x tan , z = c and y = – x tan ,  

z = – c respectively. Show that their central axis lies on 

the straight line : 

P Q
tan

P Q
y x  

and                
2 2

2 2

P Q

P 2PQcos2 Q

z

c
. 
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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 js[kk % 

x f y g z h

l m n
 

ds la;qXeh js[kk dk lehdj.k Kkr dhft,A   

To find the equation of conjugate line of the line : 

x f y g z h

l m n
. 

bdkbZ&3 

(UNIT—3) 

3- ¼v½ fl) dhft, fd iz{ksI; iFk ,d ijoy; gksrk gSA  

Prove that projectile path is a parabola.  

¼c½ fdlh d.k ds f=T; ,oa vuqizLFk osx r  rFkk  gSaA 

fcUnqiFk Kkr dhft, vkSj fl) dhft, fd mlds f=T; vkSj 

vuqizLFk Roj.k Øe’k% 

2 2
2r

r
 vkSj 

r
 gSaA  
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The velocities of a particle along and perpendicular to 

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

path and show that the acceleration along and 

perpendicular to the radius vector, are 
2 2

2r
r

 and 

r
.  

¼l½ ,d izR;kLFk Mksj] ftldk Åij dk fljk fLFkj gS] ds uhps ds 

fljksa ij nks fi.M+ M rFkk M' ck¡/k fn;s x;s gSa vkSj fojke esa 

yVd jgs gSa] M' fxj tkrk gS( n’kkZb;s fd t le; i’pkr~ Mksj 

ds Åij ds fljs ls M dh nwjh gS % 

cos .
g

a b c t
b

 

tgk¡ a Mksj dh izkdf̀rd yEckbZ gS] b rFkk c foLrkj gSa tcfd 

Mksj ls Øe’k% M rFkk M' c¡/ks gSaA   

Two bodies M and M' are attached to the lower end of 

an elastic string whose upper end is fixed and are lying 

at rest, M' falls off; show that the distance of M from 

the upper end of the string at time t is : 

cos .
g

a b c t
b

 

where a is unstretched length of the string; b and c the 

distances by which it would be extended when 

supporting M and M' respectively.   

bdkbZ&4 

(UNIT—4) 

4- ¼v½ Li’khZ; rFkk vfHkykafcd osx o Roj.k dk lw= O;qRiUu dhft,A  

Derive formula for tangential and normal velocity and 

acceleration.  
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¼c½ ;fn xzg dks vius d{k] eku yks oŸ̀kkdkj esa vpkud jksd fn;k 

tk;s] rks n’kkZb;s fd ;g lw;Z esa le;] tks xzg ds ifjØe.k 

dky dk 
2

8
 xquk gS] esa fxj tk;sxkA  

If a planet were suddenly stopped in its orbit supposed 

circular, show that it would fall into the sum in a time 

which is 
2

8
 times the period of planet’s revolution.  

¼l½ ,d d.k Å/okZ/kj lery esa ,d fn;s gq, #{k oØ ds vUrxZr 

uhps dh vksj f[kldrk ¼vFkkZr~ uhps dh vksj xfr djrk gS½] 

xfr Kkr dhft,A  

A particle slides down a rough curve in a vertical plane 

under gravity, to discuss the motion.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ,d d.k vkdk’k esa vpj xq#Rokd”kZ.k ds izHkko esa ,sls ek/;e esa 

xfr djrk gS ftlds izfrjks/kh cy blds osx ds lekuqikfrd 

gSaA d.k dh xfr foospuk dhft,A  

A particles falling under gravity (supposed constant) in 

a medium whose resistance varies as the velocity. 

Discuss the motion of the particle.  

¼c½ /kqzoh; funsZ’kkadksa ¼xksyh; funsZ’kkad½ ds inksa esa fdlh d.k dk 

Roj.k Kkr dhft,A  

To find acceleration of a particle in terms of polar 

coordinates (spherical coordinates). 
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¼l½ rjy dh ,d xksykdkj cw¡n ok”i esa fxjrs gq, la?kuu }kjk c 

dh vpj nj ls nzO;eku izkIr djrh gSA n’kkZb;s fd fojke esa 

fxjrs gq, t le; ckn bldk osx gS % 

1 M
1

2 M
gt

ct
  

tgk¡ M cw¡n dk izkjfEHkd nzO;eku gSA 

A spherical drop of liquid falling freely in a vapour 

acquires mass by condensation at a constant rate c. 

Show that the velocity after falling from rest in time t 

is : 

1 M
1

2 M
gt

ct
 

where M is the initial mass of the drop.  
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