
§·¤æ§ü / Unit-I

1. (a) Ü¢Õæ§ü l ·ð¤ °·¤ â×æ¢» ¿ñÙ ·¤æð â×æÙ ÿæñçÌÁ

ÚðU¹æ ×ð´ Îæð çÕ‹Îé¥æð´ A ÌÍæ B âð §â Âý·¤æÚU

ÜÅU·¤æØæ »Øæ ãñU Ìæç·¤ ÂýˆØð·¤ ¥‹ÌSÍ ÌÙæß

çÙ`ÙÌ× çÕ‹Îé ·ð¤ ÌÙæß ·¤æ n »é‡ææ ãñUÐ Îàææü§°

ç·¤ çßSÌëçÌ AB ¥ßàØ ãUè
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 ãUæðÙè ¿æçãU°Ð

KJ-1311
B.Sc. (Part - II)

Term End Examination, 2020

MATHEMATICS

Paper - III

Mechanics

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙ âð ç·¤‹ãUè´ Îæð Öæ»æð´ ·¤æð ãUÜ ·¤èçÁ°Ð
âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤ â×æÙ ãñ´ UÐ

Note : Answer any two parts from each question. All
questions carry equal marks.
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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 each
terminal tension is n times of the tension
of the lowest point. Show that the span

AB must be 2

2
log 1

1

l
n n

n

         
.

(b) Ü¢Õæ§ü a ·¤è °·¤ ÇUæðÚUè ¿æÚU °·¤â×æÙ ÀUÇ¸Uæð´
·ð¤ °·¤ â×¿ÌéÖéüÁ ·ð¤ ÀUæðÅðU çß·¤‡æü ·¤æð ÕÙæÌè
ãñUÐ â×¿ÌéÖéüÁ ·ð¤ ÂýˆØð·¤ ÖéÁæ ·¤è Ü¢Õæ§ü b

ÌÍæ ÖæÚU w ãñU Áæð Õ¢Ïð ãéU° ãñ´ UÐ ØçÎ ÀUÇ¸Uæð ´ ×ð´
âð °·¤ ·¤æð ÿæñçÌÁ ¥ßSÍæ ×ð´ ÅðU·¤ çÎØæ »Øæ
ãUæð, Ìæð çâh ·¤èçÁ° ç·¤ ÇUæðÚUè ×ð´ ÌÙæß

 
 

2 2

2 2

2 2

4

w b a

b b a




 ãñUÐ

A string of length a forms the shorter
diagonal of a rhombus of four uniform
rods, each of length b and weight w
which are hanged together. If one of the
rods be supported in a horizontal
position, prove that the tension in the

string is 
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.
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(c) Îæð ÕÚUæÕÚU ÖæÚU P, Îæð ÇUæðçÚUØæð´ ACP ÌÍæ

BCP âð Õ¢Ïð ãéU° ãñ´U, Áæð °·¤ ç¿·¤Ùè ¹ê¢ÅUè

C ·ð¤ ª¤ÂÚU ãUæð·¤ÚU ÁæÌè ãñUÐ AB °·¤ ÖæÚUè

Î¢ÇU ãñU çÁâ·¤æ ÖæÚU W ãñUÐ çÁâ·¤æ »éL¤ˆß

·ð¤‹¼ý A âð a È¤èÅU ÌÍæ B âð b È¤èÅU ãñUÐ

Îàææü§° ç·¤ AB ÿæñçÌÁ âð ·¤æð‡æ

1 1tan tan sin
2

a b W

a b P
     

        
 ÕÙæÌè ãñUÐ

Two equal weights P are attached to two
strings ACP and BCP passing over a
smooth peg C. AB is a heavy beam of
weight W, whose centre of gravity is a
feet from A and b feet from B. Show
that AB is inclined to the horizon at an

angle 1 1tan tan sin
2

a b W

a b P
     

        
.

§·¤æ§ü / Unit-II

2. (a) ×êÜ çÕ‹Îé °ß¢ ¥ÿæ Áæð Öè ãUæð, Îàææü§° ç·¤

ç·¤âè çÎ° »° ÕÜ çÙ·¤æØ ·ð¤ çÜ° ÚUæçàæØæ¢

LX + MY + NZ ÌÍæ X2 + Y2 + Z2 çÙà¿ÚU

ÚUãUÌè ãñ´U UÐ
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Whatever be the origin and axis, show
that the quantities LX + MY + NZ and
X2 + Y2 + Z2 remains invariant for any
given system of forces.

(b) ç·¤âè ƒæÙ ·¤è °·¤ çÕ‹Îé»æ×è ·¤æðÚð´U OA, OB

ÌÍæ OC ãñ´ U ÌÍæ AA, BB, CC ÌÍæ OO
©Uâ·ð¤ çß·¤‡æü ãñ´ UÐ BC, CA, AB ÌÍæ OO

ÂÚU ·ý¤×àæÑ ÕÜ X, Y, Z ÌÍæ R ç·ý¤Øæ ·¤ÚUÌð

ãñ´UÐ çÎ¹æ§° ç·¤ ©UÙ·¤æ ·ð¤ßÜ °·¤ ÂçÚU‡ææ×è

ÕÜ ãñU ÌÕ

   3 0YZ ZX XY R X Y Z     

OA, OB, and OC are three co-terminous
edges of  a cube and AA, BB, CC and
OO are diagonals. The forces X, Y, Z
and R acts on the BC, CA, AB and OO
respectively. Show that they have a single
resultant force, then

   3 0YZ ZX XY R X Y Z     

(c) Îàææü§° ç·¤ ç·¤âè Öè ÕÜ çÙ·¤æØ ·¤è àæê‹Ø

ÚðU¹æ¥æð´ ×ð´ âð ¿æÚU ç·¤âè ¥çÌÂÚUßÜØ ·ð¤ ÁÙ·¤

ãUæðÌð ãñ´UÐ Îæð ÁÙ·¤æð ´ ·ð¤ °·¤ çÙ·¤æØ ·ð¤ âÎSØ

ãUæðÌð ãñ´ ÌÍæ Îæð ¥‹Ø çÙ·¤æØ ·ð¤Ð
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Show that among the null lines of any
system of forces four are generators of
any hyperboloid, two belonging to one
system of generators and two to the other
system.

§·¤æ§ü / Unit-III

3. (a) °·¤ ÂýÿæðŒØ ·¤æ ÿæñçÌÁ ÂÚUæâ R ÌÍæ ×ãUîæ×

ª¡¤¿æ§ü H ãñU, Ìæð çâh ·¤èçÁ° ç·¤ §â·¤æ

ÂýÿæðÂ ßð» 
 2 216

8

g R H

H


 ãUæð»æÐ

The horizontal range of a projectile is R
and the maximum height attained is H,
then prove that its velocity of projection

is 
 2 216

8

g R H

H


.

(b) °·¤ ·¤‡æ P ¥¿ÚU ßð» âð °·¤ ß·ý¤ ÕÙæÌæ

ãñUÐ ÌÍæ ç·¤âè çÙØÌ çÕ‹Îé O ·ð¤ âæÂðÿæ

§â·¤æ ·¤æð‡æèØ ßð» §â·¤è O âð ÎêÚUè ·ð¤

ÃØéˆ·ý¤×æÙéÂæÌè ãñUÐ çâh ·¤èçÁ° ß·ý¤ °·¤

â×æÙ ·¤æð‡æèØ âçÂüÜ ãñUÐ

( 5 )
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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.

(c) °·¤ ·¤‡æ âÚUÜ ¥æßÌü »çÌ ×ð´ »çÌ ·¤ÚU ÚUãUæ

ãñ ¥æñÚU °·¤ çßÚUæ× ·¤è çSÍçÌ âð ÎêâÚðU çßÚUæ×

·¤è çSÍçÌ Ì·¤ Öý×‡æ ·¤ÚUÌð ãéU° ÌèÙ ·ý¤×æ»Ì

âð·ð´¤ÇUæð´ ×ð´ ÂÍ ·ð¤ ×ŠØ çÕ‹Îé âð ÎêçÚUØæ¡ ·ý¤×àæÑ

x1, x2, x3 ãñÐ çâh ·¤èçÁ° ç·¤ °·¤ ÂêÚUè

ÂçÚU·ý¤×æ ·¤æ â×Ø   
1 1 3

2

2

cos
2

x x

x



 
  

 ãñUÐ

A particle is moving with S.H.M. and

while making an excursion from one
position of rest to the other; its distances
from the middle point of its path at three
consecutive seconds and observed to be
x1, x2, x3. Prove that the time of a

complete revolution is 
1 1 3

2

2

cos
2

x x

x



 
  

.
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§·¤æ§ü / Unit-IV

4. (a) °·¤ ·¤‡æ Âë‰ßè ·ð¤ ÂëcÆU âð ß»ð V âð ÂýçÿæŒÌ

ç·¤Øæ ÁæÌæ ãñUÐ ØçÎ »éL¤ˆß ×ð´ ·¤×è çß¿æÚU‡æèØ

ãñU ÂÚ¢UÌé ãUßæ ·¤æ ÂýçÌÚUæðÏ ©UÂðÿæ‡æèØ ãñU, Ìæð

Îàææü§° ç·¤ ÂÍ °·¤ Îèƒæüßëîæ ãñU çÁâ·¤æ ÎèƒææZÿæ

2

2

2

2

ga

ga V
 ÁãUæ¢ a Âë‰ßè ·¤è ç˜æ…Øæ ãñUÐ

A particle is projected from the earth’s

surface with velocity V. Show that if the

dimunitions of gravity is taken into

account but the resistance of the air

neglected the path is an ellipse of major

axis 
2

2

2

2

ga

ga V
, where a is the earth’ss

radius.

(b) °·¤ çÕ‹Îé â×ÌÜ ·¤‡æ ÂÚU §â Âý·¤æÚU »çÌ×æÙ

ãñU ç·¤ ©UÙ·¤æ SÂàæüÚðU¹èØ ÌÍæ ¥çÖÜæ¢çÕ·¤

ˆßÚU‡æ ÕÚUæÕÚU ãñUÐ ÌÍæ SÂàæü ÚðU¹æ ·¤æ ·¤æð‡æèØ

ßð» ¥¿ÚU ãñUÐ Îàææü§° ç·¤ ß·ý¤ ·¤æ â×è·¤ÚU‡æ

S = A·e + B ãUæð»æÐ ÁãUæ¢ A, B ¥¿ÚU ãñUÐ

( 7 )
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A point moves in a plane curve, so that

its tangential and normal accelerations are

equal and the angular velocity of the

tangent is constant. Show that the

equation of curve S = A·e + B , where

A, B are constants.

(c) °·¤ ·¤‡æ çÁâ ÂÚU ·¤æð§ü ÕÜ ç·ý¤Øæ ÙãUè´ ·¤ÚU

ÚUãUæ ãñUÐ M¤ÿæ »æðÜð ·ð¤ ¥æ¢ÌçÚU·¤ ÂëcÆU ·ð¤

¥ÙéçÎàæ ÂýçÿæŒÌ ç·¤Øæ ÁæÌæ ãñUÐ Îàææü§° ç·¤

ØãU  2 1
d

e
V

 
  â×Ø Âà¿æÌ ÂýÿæðÂ çÕ‹Îé

ÂÚU ßæçÂâ ÜæñÅU ¥æ°»æÐ ÁãUæ¢ a »æðÜð ·¤è

ç˜æ…Øæ, ÂýÿæðÂ ßð» V ÌÍæ  ƒæáü‡æ »é‡ææ¢·¤ ãñUÐ

A particle is projected along the inner

surface of a rough sphere and is acted

on by no forces. Show that it will return

to the point of projection at the end of

time  2 1
d

e
V

 
  , where a is the

radius of sphere, V is the velocity of

projection and  be the coefficent of

friction.

( 8 )
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§·¤æ§ü / Unit-V

5. (a) ·¤æð§ü ·¤‡æ ç·¤âè ç¿·¤Ùð ÿæñçÌÁ â×ÌÜ ·ð¤

¥Ùé»Ì ßð» V ÂýçÿæŒÌ ç·¤Øæ ÁæÌæ ãñU ×æŠØ×

·¤æ ¥ßÚUæðÏ ÂýçÌ §·¤æ§ü ¼ýÃØ×æÙ ßð» ·ð¤ ƒæÙ

·¤æ  »é‡ææ ãñUÐ Îàææü§° ç·¤ ·¤‡æ mæÚUæ t â×Ø

×ð´ ¿Üè ÎêÚUè  21
1 2 1V t

V
        ÌÍæ

§â·¤æ ßð» 
21 2

V

V t 
 ãñUÐ

A particle is projected with velocity V

along a smooth horizontal plane in a

medium whose resistance per unit must

be  times the cube of the velocity. Show

that the distance it has described in time

t is  21
1 2 1V t

V
        and that its

velocity then is 
21 2

V

V t 
.

( 9 )
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(b) °·¤ ·¤‡æ ¥ßÚUæðÏè ×æŠØ× ×ð´ »çÌ ·¤ÚU ÚUãUæ ãñU

ÂÚU °·¤ ·ð¤‹¼ýèØ ÕÜ nr


 ç·ý¤Øæ ·¤ÚU ÚUãUæ ãñU

ØçÎ ÂÍ ·¤æð‡æ  ·¤æ °·¤ â×·¤æð‡æèØ âçÂüÜ,

çÁâ·¤æ Ïýéß ÕÜ ·ð¤ ·ð¤‹¼ý ÂÚU ãñ, Ìæð Îàææü§°

ç·¤ ¥ßÚUæðÏ 
3 cos

·
2 n

n

r

  
 ãñUÐ

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

  
.

(c) °·¤ ¼ýÃØ×æÙ ç˜æ…Øæ C ·ð¤ ÆUæðâ ÕðÜÙ ·ð¤ M¤Â

×ð´ ãñU §â ÂÚU ·¤æð§ü ÕÜ ç·ý¤Øæ ÙãUè´ ·¤ÚU ÚUãUæ

ãñUÐ ØãU ¥ÂÙð ¥ÿæ ·ð¤ â×æ¢ÌÚU ×ãUèÙ ÏêçÜ ·ð¤

°·¤ â×æÙ ÕæÎÜ çÁâ·¤æ ¥æØÌÙ ƒæÙˆß 

ãñU çßÚUæ× ×ð´ ãñU, ×ð´ âð ãUæð·¤ÚU »çÌ ·¤ÚUÌæ ãñUÐ

ØçÎ ÏêçÜ ·ð¤ ·¤‡æ Áæð ¼ýÃØ×æÙ ·ð¤ â¢Â·ü¤ ×ð´

( 10 )
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¥æÌð ãñ´ U, §ââð ç¿Â·¤ ÁæÌð ãñ´UÐ ¥æñÚU ØçÎ »çÌ

·ð¤ ÂýæÚ¢UÖ ×ð´ ¼ýÃØ×æÙ m ÌÍæ ßð» u ãUæð, Ìæð

çâh ·¤èçÁ° ç·¤ t â×Ø ×ð´ §â·¤æ ßð» çÙ`Ù

ãUæð»æ

2 22 . .

um

m C u m t
 

  

A mass in the form of a solid cylinder of
radius C, acted uopn by no forces, more
parallel to its axis through a uniform
cloud of fine dust of volume density ,
which is at rest. If the particle of dust
which meet the mass adhere to it and if
m and u be the mass and velocity at the
beginning of motion, then prove that
velocity at time t is

2 22 . .

um

m C u m t
 

  
.

———
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