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I-207
B.Sc. (Part-II) Supplementary/Special

Examination, 2021
MATHEMATICS

Paper - III

(Mechanics)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer heeBÛe ØeMveeW kesâ Gòej oerefpeS~ ØelÙeskeâ FkeâeF& mes oes Yeeie

keâjvee DeefveJeeÙe& nw~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : Attempt all five questions. Two parts from each

unit are compulsory. All questions carry equal

marks.

FkeâeF&—I / UNIT-I

Q. 1. (a)  uecyeeF& keâe Skeâ šsueer«eeHeâ keâe leej Skeâ ner TBÛeeF& kesâ

oes KebYeeW mes yeeBOekeâj ueškeâeÙee ieÙee nw~ peyeefkeâ KebYeeW kesâ

yeerÛe keâer otjer a nw~ ceOÙe ceW Skeâ Úesše Deeveceve b nw~

efoKeeFÙes efkeâ

28b
a

3a
  (efvekeâšlece)

A telegraph wire of length  hangs between

two post on the same level at distance a

apart the small sag at the centre bring b,

show that

28b
a

3a
   (approximately)

(b) efmeæ keâerefpeS efkeâ efkeâmeer kesâefšvejer kesâ efkeâmeer efyevog hej

DevegØemLe heefjÛÚso keâe #es$eHeâue Gme efyevog hej Je›eâlee

ef$epÙee kesâ meceevegheeleer neslee nw~

Prove that the area of normal section at any

point of the catenary of uniform strength is

proportional to the radius of curvature.
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(c) Skeâ efheC[ meceeve keâesCeerÙe lJejCe  mes heefjYeüceCe keâjlee

nw~ Ùeefo efmLej DeJemLee mes  DebMe Ietceves kesâ heMÛeeled Gmekeâe

keâesCeerÙe Jesie w nes leye efoKeeFÙes efkeâ

w2 = 2

A body rotates with uniform angular

acceleration . If w is the angular velocity

when the body has turned through an angle

 from rest. Show that

w2 = 2

FkeâeF&—II / UNIT-II

Q. 2. (a) DeeflehejJeueÙepe kesâ Skeâ ner efvekeâeÙe kesâ pevekeâeW hej yeue

ef›eâÙee keâjles nQ~ efoKeeFÙes efkeâ Gmeer efvekeâeÙe kesâ oes pevekeâ

jsKeeSB MetvÙe jsKeeSB neWieer~

Forces act along generators of the same

system of a hyperboloid. Show that two

generators of the same system are null lines

of the system of forces.

(b) Skeâ yeue kesâ efveoxMeebkeâeW keâer efoMeeDeeW ceW DeJeÙeJe ›eâceMe:

X, Y, Z nQ~ leLee Fve De#eeW keâer efoMee ceW yeueÙegice kesâ

DeeIetCe& ›eâceMe: L, M, N nQ~ efoKeeFÙes efkeâ Skeâcee$e yeue

keâe heefjceeCe 2 2 2X Y Z   leLee Gmekeâer ef›eâÙee jsKee

keâe meceerkeâjCe 
yZ zY Zx xZ xY yX

1
L M N

  
  

nQ~

A single force is equivalent to component

forces X, Y, Z along the axes of coordinates

and to couples L, M, N about these axes.

Show that the magnitude of the single force

is 2 2 2X Y Z   and that the equation to its

line of action is

yZ zY Zx xZ xY yX
1

L M N

  
  

(c) efoKeeFÙes efkeâ

2

ikm i k
m

i

X L
a

X



kesâvõerÙe De#e hej Skeâ efyevog nw~
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Show that

2

ikm i k
m

i

X L
a

X



is a point on the central axis.

FkeâeF&—III / UNIT-III

Q. 3. (a) efmeæ keâerefpeS efkeâ 
2

w


 DeeJele&keâeue Jeeues Skeâ mejue

DeeJele& ieefle ceW keâCe keâe ØeejbefYekeâ efJemLeeheve Ùeefo x0 nes

Deewj ØeejbefYekeâ Jesie 0 nes~ leye Gmekeâe DeeÙeece
2

2 0
0 2

u
x

w
  nesiee~

Prove that in an S.H.M. of period 
2

w


, if the

initial displacement be x0 and the initial

velocity 0, the amplitude will be 
2

2 0
0 2

u
x

w
 .

(b) efmeæ keâerefpeS efkeâ efkeâmeer Je›eâ ceW DeÛej Jesie mes ieefleceeve

keâCe keâe lJejCe 
2

d
P

dt

 
 
 

 nesiee~

Prove that the acceleration of a point moving

in a curve with uniform speed is 

2
d

P
dt

 
 
 

.

(c) Ùeefo keâesF& keâCe Je›eâ rncos n = an hej ieefleceeve nw~

leye Gme hej ueieves Jeeuee yeue P %eele keâerefpeS~

A particle describes the curve rncos n = an

under a force P to the pole, find the law of

force.

FkeâeF&—IV / UNIT-IV

Q. 4. (a) Ùeefo keâesF& keâCe Je›eâ au tanh
2

 
  

 
 hej ieefleceeve nw~

leye Gme hej ueieves Jeeuee yeue %eele keâerefpeS~

Find the force to the pole when a particle

describes the curve au tanh
2

 
  

 
.

(b) Skeâ keâCe Je=òe r = 2a cos  hej Fme Øekeâej ieefleceeve

nes efkeâ Gmekeâe cetueefyevog keâer Deesj lJejCe meowJe MetvÙe nes

efmeæ keâerefpeS efkeâ 
2

2
2

d
2cot .

dt


   



(7)

I-207 P.T.O.

A particle move along a circle r = 2a cos 

in such a way that its acceleration towards

the origin is always zero. Prove that

2
2

2

d
2cot .

dt


   

(c) Skeâ keâCe DeÛej Jesie V mes Je›eâ S = c tanhej ieefleceeve

nw~ efoKeeFÙes efkeâ Fmekeâe lJejCe efkeâmeer efyevog hej Gme keâCe

keâer Jesie Je=efæ 
2

2 2

V
f

c s



 nesieer~

A particle describes the cycloid S = c tan

with uniform speed V. Show that its

acceleration f at any point is given by

2

2 2

V
f

c s




FkeâeF&—V / UNIT-V

Q. 5. (a) Skeâ keâCe DeÛej keâesCeerÙe Jesie mes Je›eâ r = ae hej ieceve

keâjlee nw efoKeeFÙes efkeâ Gmekeâe ef$epÙe lJejCe MetvÙe nw~

leLee Gmekeâe DevegØemLe lJejCe, OeÇgJe mes Gmekeâer otjer mes

meceevegheeleer nQ~

A particle describes the curve, r = ae with

constant angular velocity, show that its radial

acceleration is zero and the transverse

acceleration varies as its distance from the

pole.

(b) yesueveerÙe efveoxMeebkeâ kesâ heoeW ceW efkeâmeer keâCe keâe lJejCe %eele

keâjes~

Find the acceleration of a particle in terms of

cylindrical co-ordinates.

(c) Ùeefo keâesF& keâCe Je›eâ rncos n = an hej ieefleceeve nw~

leye Gme hej ueieves Jeeuee yeue P %eele keâerefpeS~

A particle describes the curve rncos n = an

under a forces P to the pole, find the law of

forces.
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