
§·¤æ§ü / Unit-I

1. (a) çâh ·¤èçÁ° ç·¤ ç·¤âè ÎëÉ¸U çÂ‡ÇU ·ð¤ °·¤ â×ÌÜ
×ð´ çSÍÌ çßçÖ‹Ù çÕ‹Îé¥ô´ ÂÚU ç·ý¤ØæàæèÜ ÕÜô´ ·ð¤
°·¤ çÙ·¤æØ ·¤æ â×æØôÁÙ °·¤ °·¤Ü ÕÜ Øæ
ÕÜØé‚× ×ð´ ç·¤Øæ Áæ â·¤Ìæ ãñUÐ

AE-1245
B.Sc. (Part - II)

Term End Examination, 2016-17

MATHEMATICS

Paper - III

Mechanics

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ ·é¤Ü Âæ¡¿ ÂýàÙô´ ·ð¤ ©UîæÚU ÎèçÁ°Ð ÂýˆØð·¤ §·¤æ§ü âð
°·¤ ÂýàÙ ·¤ÚUÙæ ¥çÙßæØü ãñUÐ âÖè ÂýàÙæð´ ·ð¤ ¥¢·¤
â×æÙ ãñ´ UÐ

Note : Answer five questions in all. One question from
each Unit is compulsory. All questions carry equal
marks.

240_BSP_(11) (Turn Over)

ht
tp

://
www.o

nli
ne

bu
.co

m

http://www.onlineBU.com

http://www.onlinebu.com
http://www.onlinebu.com


Prove that a system of forces acting in one
plane at different points of a rigid body can
be reduced to a single force or a couple.

(b) Ü`Õæ§ü a ·¤è °·¤ ÇUôÚUè ·¤æð ¿æÚU °·¤â×æÙ
ÀUÇ¸Uô´ ·ð¤ °·¤ â×¿ÌéÖüéÁ ·ð¤ ÀUôÅðU çß·¤‡æü ·¤æð
ÕÙæÌè ãñ, â×¿ÌéÖéüÁ ·¤è ÂýˆØð·¤ ÖéÁæ ·¤è
Ü`Õæ§ü b ¥õÚU ÖæÚU w ãñU Áô Õ¢Ïð ãéU° ãñ´UÐ ØçÎ
ÀUÇ¸Uô´ ×ð´ âð °·¤ ·¤ô ÿæñçÌÁ ¥ßSÍæ ×ð´ ÅðU·¤
çÎØæ »Øæ ãñ, Ìô çâh ·¤èçÁ° ç·¤ ÇUôÚUè ×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 of side of rhombus is b and
weight w which are hinged together. If one
of the rods be supported in a horizontal
position, then prove that the tension in the
string is

 2 2

2 2

2 2

4

w b a

b b a





( 2 )
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( 3 )

2. (a) Ü`Õæ§ü l ·ð¤ °·¤â×æÙ â×æ¢» ¿ñÙ ·¤ô â×æÙ
ÿæñçÌÁ ÚðU¹æ ×ð´ Îô çÕ‹Îé¥ô´ A ÌÍæ B âð §â
Âý·¤æÚU ÜÅU·¤æØæ »Øæ ãñU ç·¤ ÂýˆØð·¤ ¥‹ÌSÍ
ÌÙæß çÙ`ÙÌ× çÕ‹Îé ·ð¤ ÌÙæß ·¤æ n »éÙæ ãñUÐ
Îàææü§° ç·¤ çßSÌëçÌ AB ¥ßàØ ãUè

2
2

log 1
1

l n n
n

   
 

ãUæð»èÐ

A uniform homogeneous 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

   
 

(b) Îô ÕÚUæÕÚU ÖæÚU P Îô ÇUôçÚUØæ¡ ACP ¥õÚ BCPU
âð Õ¢Ïð ãéU° ãñ´U Áô °·¤ ç¿·¤Ùè ¹ê¢ÅUè C ·ð¤
ª¤ÂÚU ãUô·¤ÚU ÁæÌè ãñUÐ AB °·¤ ÖæÚUè Î‡ÇU ãñU
çÁâ·¤æ ÖæÚU w ãñU ¥õÚU çÁâ·¤æ »éL¤ˆß·ð¤‹¼ý A
âð a È¤èÅU ¥õÚU B âð b È¤èÅU ãñUÐ Îàææü§° ç·¤
AB ÿæñçÌÁ âð ·¤ô‡æ

1 1tan tan sin
2

a b w
a b P

    
     

ÕÙæÌè ãñUÐ
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( 4 )

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

3. (a) °·¤ ÎëÉ¸U çÂ‡ÇU ·ð¤ çÎ° »° çÕ‹Îé¥ô´ ÂÚU
ç·ý¤ØæàæèÜ ÕÜæð´ ·ð¤ ç·¤âè çÎ° »° çÙ·¤æØ ·¤è
ÂçÚU‡ææ×è ·¤æð ™ææÌ ·¤èçÁ°Ð

Find the resultant of any given system of
forces acting at given point of a rigid
body.

(b) ØçÎ P ÌÍæ Q Îô ¥ÂýçÌ‘ÀðUÎè ÕÜ ãñ´U, çÁÙ·¤è
çÎàææ°¡ Ü`ÕßÌ ãñ´U, Ìæð Îàææü§° ç·¤ ·ð¤‹¼ýèØ ¥ÿæ
âð ©UÙ·¤è ç·ý¤Øæ ÚðU¹æ¥ô´ ·¤è ÎêçÚUØô´ ·¤æ ¥ÙéÂæÌ
Q2 : P2 ãñUÐ

If P and Q are two non-intersecting forces
whose directions are perpendicular, then
show that the ratio of distances of the
central axis from their lines of action is
Q2 : P2.
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4. (a) â×ÌÜ lx + my + nz = 1 ·¤æ àæê‹Ø çßÿæðÂ çÕ‹Îé
™ææÌ ·¤èçÁ°Ð
Find the null point of the plane
lx + my + nz = 1.

(b) ç·¤âè çÎ° »° ÕÜ-çÙ·¤æØ ·ð¤ ·ð¤‹¼ýèØ ¥ÿæ
·¤æ â×è·¤ÚU‡æ ™ææÌ ·¤èçÁ°Ð
Find the equation of the central axis of any
given system of forces.

§·¤æ§ü / Unit-III

5. (a) °·¤ âÚUÜ ÚðU¹æ ×ð´ âÚUÜ ¥æßÌü »çÌ ·¤ÚUÌð ãéU°
°·¤ çÕ‹Îé ·ð¤ ßð» v1 ÌÍæ v2 ãñ´U, ÁÕç·¤
§â·¤è ·ð¤‹¼ý âð ÎêÚUèØæ¡ x1 ÌÍæ x2 ãñ´ UÐ Îàææü§°
ç·¤ »çÌ ·¤æ ¥æßüÌ·¤æÜ

2 2
1 2
2 2
2 1

2 x x
v v






ãñÐ

A point in a straight line with S.H.M. has
velocities v1 and v2, when its distances from
the centre are x1 and x2. Show that the
period of motion is

2 2
1 2
2 2
2 1

2 x x
v v






( 5 )
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( 6 )

240_BSP_(11) (Continued)

(b) °·¤ ÌæðÂ °·¤ »çÌàæèÜ ŒÜðÅUÈ¤æò×ü âð ¿Üæ§ü
ÁæÌè ãñUÐ ÁÕ ŒÜðÅUÈ¤æò×ü V ßð» âð ¥æ»ð °ß¢
ÂèÀðU ¿ÜÌæ ãñU, Ìô »ôÜè ·ð¤ ÂÚUæâ ·ý¤×àæÑ R
ÌÍæ S ÂýæŒÌ ãUôÌð ãñ´ UÐ çâh ·¤èçÁ° ç·¤ ÌæðÂ
·¤æ ©U‹ÙÌæ¢àæ ·¤ô‡æ

 
 

1
2tan

4
g R S
V R S

  
 

  

ãñUÐ

A gun is fired from a moving platform and
let the ranges of the shot observed to be R
and S, when the platform is moving forward
and backward respectively with velocity V.
Prove that the angle of elevation of the gun
is

 
 

1
2tan

4
g R S
V R S

  
 

  

6. (a) °·¤ ·¤‡æ ·ð¤‹¼ýèØ ˆßÚU‡æ  (r5 – c4r) âð »çÌ×æÙ

ãñUÐ ØãU SÌçµÏ·¤æ âð ÎêÚUè c ÂÚU ßð» 32
3

c

âð ÂýçÿæŒÌ ç·¤Øæ »Øæ ãñUÐ Îàææü§° ç·¤ §â·¤æ
ÂÍ x4 + y4 = c4 ß·ý¤ ãñÐU
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( 7 )

A particle is moving with central acceleration
 (r5 – c4r) being projected from an apse

at a distance c with velocity 32
3

c
. Show

that its path is the curve x4 + y4 = c4.

(b) m ¼ýÃØ×æÙ ·¤æ °·¤ ·¤‡æ ãUË·ð¤ ÌæÚU, Áô Îô
çSÍÚU çÕ‹Îé¥ô´ ·ð¤ Õè¿ ÌÙæ ãéU¥æ ãñU ¥õÚU
§â·¤æ ÌÙæß T ãñU, âð Õæ¢Ï çÎØæ »Øæ ãñUÐ ØçÎ
ÎôÙô´ çâÚUô´ âð ·¤‡æ ·¤è ÎêçÚUØæ¡ a, b ãñ´U, Ìô çâh
·¤èçÁ° ç·¤ m ¼ýÃØ×æÙ ·ð¤ °·¤ ¥ËÂ ¥ÙéÂýSÍ
ÎôÜÙ ·¤æ ¥æßÌü·¤æÜ

 
2 mab

T a b




ãñUÐ

A particle of mass m is attached to a light
wire which is stretched tightly between two
fixed points with a tension T. If a, b are the
distances of the particle from the two ends,
prove that the period of a small transverse
oscillation of mass m is

 
2 mab

T a b



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§·¤æ§ü / Unit-IV

7. (a) °·¤ ·¤‡æ ·ð¤‹¼ýèØ ˆßÚU‡æ  2
 

  
  ÎêÚUè

 ·ð¤

¥‹Ì»üÌ »çÌ ÂýæÚU`Ö ·¤ÚUÌæ ãñU, ØãU ÎêÚUè R âð
ßð» V âð ÂýçÿæŒÌ ·¤è ÁæÌè ãñUÐ ØçÎ ÂýÿæðÂ ·¤ô‡æ

1
1
22

sin
2VR V
R

 

  
 

ãñU, Ìô Îàææü§° ç·¤ ÂÍ °·¤ ¥æØÌæ·¤æÚU
¥çÌÂÚUßÜØ ãñUÐ

A particle moves with a central acceleration

 2Distance

  
  

, it is projected with

velocity V at a distance R. Show that its
path is a rectangular hyperbola, if the angle
of projection is

1
1
22

sin
2VR V
R

 

  
 

( 8 )
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(b) °·¤ çÕ‹Îé °·¤â×æÙ ¿æÜ V âð âæ§@Üæò§ÇU

s = 4a sin  ÂÚU »×Ù ·¤ÚUÌæ ãñUÐ ÂÍ ·ð¤ ç·¤âè

çÕ‹Îé ÂÚU ˆßÚU‡æ ™ææÌ ·¤èçÁ°Ð

A point describes on the cycloid
s = 4a sin with uniform speed V. Find its
acceleration at any point.

8. (a) °·¤ ·¤‡æ ª¤ŠßæüÏÚU â×ÌÜ ×ð´ °·¤ çÎ° ãéU°

M¤ÿæ ß·ý¤ ÂÚU »éL¤ˆß ·ð¤ ¥‹Ì»üÌ Ùè¿ð ·¤è ¥ôÚU

ç¹â·¤Ìæ ãñUÐ »çÌ ·¤è çßßð¿Ùæ ·¤èçÁ°Ð

A particle slides down on a given rough
curve in a vertical plane under gravity.
Discuss the motion.

(b) °·¤ ·¤‡æ ¥ÂÙð ÖæÚU ·ð¤ ¥‹Ì»üÌ ·¤SÂ âð »çÌ

ÂýæÚ¢UÖ ·¤ÚU·ð¤ ¿·ý¤Á ÂÚU Ùè¿ð ·¤è ¥ôÚU ç»ÚUÌæ

ãñUÐ Îàææü§° ç·¤ ÁÕ ØãU àæèáü ÂÚU Âãé¢ U¿Ìæ ãñU

ÌÕ ß·ý¤ ÂÚU ÎæÕ ·¤‡æ ·ð¤ ÖæÚU ·¤æ Îé»Ùæ ãæð

ÁæÌæ ãñUÐ

A particle falls down on a cycloid under its
own weight starting from the cusp. Show
that when it arrives at the vertex the
pressure on the curve is twice the weight of
the particle.

( 9 )
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§·¤æ§ü / Unit-V

9. (a) ÁÕ »éL¤ˆßèØ ¥æ·¤áü‡æ ×ð´ ·¤æð§ü ·¤‡æ ª¤ŠßæüÏÚUÙÑ

U ßð» âð ª¤ÂÚU ·¤è ¥ôÚU ÂýÿæðçÂÌ ç·¤Øæ Áæ°

¥õÚU ×æŠØ× ·¤æ ÂýçÌÚUôÏè ÕÜ ©Uâ·ð¤ ßð» ·ð¤

â×æÙéÂæÌè ãUô, Ìô ·¤‡æ ·¤è »çÌ ·¤è çßßð¿Ùæ

·¤èçÁ°Ð (çâÈü¤ ÎêÚUè ¥õÚU ßð» ·ð¤ Õè¿ â¢Õ¢Ï)Ð

A particle is projected upwards with a
velocity U in a medium whose resistance
varies as the velocity. Discuss the motion of
the particle. (only relation between distance
and velocity).

(b) ßáæü ·¤è °·¤ Õê¢Î, Áô SßÌ¢˜æÌæÂêßü·¤ ç»ÚU ÚUãUè

ãñUÐ ÂýˆØð·¤ ÿæ‡æ ¥æØÌÙ ×ð´ °·¤ ßëçh, Áô ©Uâ

ÿæ‡æ ÂëcÆU ·¤æ  »é‡ææ ãñU, »ýãU‡æ ·¤ÚUÌè ãñU, t
â×Ø Âà¿æÌ ßð» ™ææÌ ·¤èçÁ° ÌÍæ t â×Ø ×ð´

ç»ÚUè ãéU§ü ÎêÚUè Öè ™ææÌ ·¤èçÁ°Ð

A spherical raindrop, falling freely, receives
in each instant an increase of volume equal
to  times its surface at that instant; find
the velocity at the end of time t and the
distance fallen through in time t.

( 10 )
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10. (a) ØçÎ °·¤ ·¤‡æ ç˜æçß× çÎàææ ×ð´ »çÌ ·¤ÚUÌæ ãñU,
Ìô ·¤æÌèüØ çÙÎðüàææ¢·¤ô´ ·ð¤ ÂÎæð´ ×ð´ ·¤‡æ ·¤æ ˆßÚU‡æ
™ææÌ ·¤èçÁ°Ð

If a particle moves in three dimension, then
find the acceleration of a particle in terms
of Cartesian co-ordinates.

(b) ·¤ô§ü ·¤‡æ »éL¤ˆß ·ð¤ ¥‹Ì»üÌ, °·¤ ×æŠØ×
çÁâ·¤æ ¥ßÚUôÏ ßð» ·ð¤ ß»ü ·ð¤ ¥Ùé·ý¤×æÙéÂæÌè
ãñU, x ÎêÚUè ç»ÚUÌæ ãñUÐ ØçÎ ·¤‡æ mæÚUæ ÂýæŒÌ
ßæSÌçß·¤ ßð» v ãUô, §â·ð¤ mæÚUæ ÂýæŒÌ v0 ·¤æ
ßð» ãUô ÁÕç·¤ ·¤ô§ü ¥ßÚUôÏè ×æŠØ× ÙãUè´ ãñU
ÌÍæ âè×æ‹Ì ßð» V ãñU Ìæð Îàææü§° ç·¤

2 42
0 0

2 2 4
0

1 11 ....
2 2.3

v vv
v V V

   

A particle falls from rest under gravity
through a distance x in a medium whose
resistance varies directly as square of the
velocity. If v is the velocity actually acquired
by it, v0 the velocity it would have acquired,
there has been no resisting medium and V
the terminal velocity, show that

2 42
0 0

2 2 4
0

1 11 ....
2 2.3

v vv
v V V

   

———

( 11 )
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