
§·¤æ§ü / Unit-I

1. (a) Îæð ÕÚUæÕÚU ÖæÚU P ¥æñÚU P, Îæð ÇUæðçÚUØæð´ ACP
¥æñÚU BCP âð Õ¢Ïð ãéU° ãñ´U, Áæð °·¤ ç¿·¤Ùè
¹ê¡ÅUè ·ð¤ ª¤ÂÚU ÁæÌè ãñ´UÐ AB °·¤ ÖæÚUè Î‡ÇU
ãñU çÁâ·¤æ ÖæÚU W ãñU ¥æñÚU çÁâ·¤æ »éL¤ˆß
·ð¤‹¼ý A âð a È¤èÅU ¥æñÚU B âð b È¤èÅU ãñUÐ

FD-2710
B.Sc./B.Sc. B.Ed. (Part-II)

Examination, 2022

MATHEMATICS

Paper - III

Mechanics

Time : Three Hours] [Maximum Marks : 50

ÙôÅU Ñ ÂýˆØð·¤ ÂýàÙ âð ç·¤‹ãUè´ Îô Öæ»ô´ ·ð¤ ©UîæÚU ÎèçÁ°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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Îàææü§° ç·¤ AB ÿæñçÌÁ âð ·¤æð‡æ

1 1tan tan sin
2

a b W
a b P

    
    

ÕÙæÌè ãñUÐ

Equal weights P and 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

    
    

(b) °·¤ ÆUæðâ »æðÜæ ©Uââð Îé»éÙè ç˜æ…Øæ ·ð¤ °·¤
çSÍÚU M¤ÿæ ¥hü-»æðÜ ŒØæÜð ·ð¤ ¥‹ÎÚU ÚU¹æ
ãéU¥æ ãñUÐ Îàææü§° ç·¤ »æðÜ ·ð¤ ©U“æÌ× çÕ‹Îé
âð ç·¤ÌÙæ ãUè ÕÇ¸Uæ ßÁÙè °·¤ ÖæÚU â¢Õ¢çÏÌ
·¤ÚU çÎØæ ÁæØð, âæ`ØæßSÍæ SÍæØè ÚUãUÌè ãñUÐ

A solid sphere rests inside a fixed rough
hemispherical bowl of twice its radius.
Show that, however large a weight is
attached to, the highest point of the
sphere, the equilibrium is stable.

(c) Îæð ÕÚUæÕÚU °·¤â×æÙ ÀUÇ¸ð´U AB ¥æñÚU AC ÂýˆØð·¤
·¤è Ü`Õæ§ü 2p ãñU, A ÂÚU SßÌ¢˜æÌæÂêßü·¤ ÁéÇ¸ðU ãéU°
ãñ´U ¥æñÚU ç˜æ…Øæ a ·ð¤ °·¤ ç¿·¤Ùð ©UŠßæüÏÚU ßëÌ ÂÚU
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çßÚUæ× ×ð´ ãñUÐ Îàææü§° ç·¤ ØçÎ ©UÙ·ð¤ Õè¿ ·¤æ
·¤æð‡æ 2 ãæð, Ìæð

b sin3 = a cos
Two equal uniform rods AB and AC, each
of length 2p, are freely joined at A and rest
on a smooth vertical circle of radius a. Show
that if 2 be the angle between them, then

b sin3 = a cos.

§·¤æ§ü / Unit-II

2. (a) ÇUæØÙ×ð (X, Y, Z, L, M, N) ·ð¤ çÜ° â×ÌÜ
x + y + z = 0 ·ð¤ àæê‹Ø çßÿæðÂ çSÍçÌ ™ææÌ
·¤èçÁ°Ð¤
Find the null point of the plane x + y + z = 0
for the dyname (X, Y, Z, L, M, N).

(b) Îæð ÕÜ °·¤ ÚðU¹æ y = 0, z = 0 ·ð¤ ¥ÙéçÎàæ ÌÍæ
ÎêâÚUè ÚðU¹æ x = 0, z = c ·ð¤ ¥ÙéçÎàæ Ü»Ìæ ãñUÐ
¿ê¡ç·¤ ÕÜ ÕÎÜ ÚUãðU ãñ´U, Ìæð Îàææü§° ç·¤ §Ù·ð¤
â×ÌéËØ, ÁãUæ¡ l, l  ÇUæðçÚUØæð ´ ·¤è Âýæ·ë¤çÌ·¤
Ü`Õæ§Øæð´ ·ð¤ ª¤ÂÚU ©UÙ·ð¤ çßSÌæÚU ãñ´UÐ ×ÚUæðÇ¸U ·ð¤
¥ÿæ mæÚUæ ÁçÙÌ ÂëcÆU (x2 + y2) z = cy2 ãñUÐ
Two forces act, one along the line y = 0,
z = 0 and the other along the line x = 0, z = c.
Since the forces are changing, show that
their equivalents, where l, l  is the extension
over the natural lengths of the strings.
Surface generated by the central axis is
(x2 + y2) z = cy2.
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(c) Îàææü§° ç·¤ ç·¤âè Öè ÕÜ-çÙ·¤æØ ·¤è àæê‹Ø
ÚðU¹æ¥æð´ ×ð´ âð ¿æÚU ç·¤âè ¥çÌÂÚUßÜØ ·ð¤ ÁÙ·¤
ãUæðÌð ãñ´U, Îæð ÁÙ·¤æð ´ ·ð¤ °·¤ çÙ·¤æØ ·ð¤ âÎSØ
ãUæðÌð ãñ´ UÐ ¥æñÚU Îæð ¥‹Ø çÙ·¤æØ ·ð¤Ð

Show that among the null lines of any
system of forces four are generators at
any hyperboloid, two belonging to one
system of generators and two to the other
system.

§·¤æ§ü / Unit-III

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

2 2
1 2
2 2
2 1

2 x x
v v






A point in a straight line with S.H.M.
has velocities v1 and v2 when its distance
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





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(b) ç¿·¤Ùè ×ðÁ ÂÚU Îæð çÕ‹Îé¥æð´ A ÌÍæ B ·¤æð
ç×ÜæÙð ßæÜè ÚðU¹æ ×ð´ m ¼ýÃØ×æÙ ·¤æ °·¤ ·¤‡æ
âÚUÜ ¥æßÌü »çÌ (S.H.M.) ×ð´ »çÌ×æÙ ãñU
¥æñÚU §Ù çÕ‹Îé¥æð´ âð ØãU ÂýˆØæSÍ ÇUæðçÚUØæð´ âð
Õ¢Ïæ ãñU, çÁÙ·¤æ âæ`ØæßSÍæ ×ð´ ÂýˆØð·¤ ·¤æ ÌÙæß
T ãñUÐ Îàææü§° ç·¤ °·¤ ÎæðÜÙ ·¤æ â×Ø ãñU

 2 mll
T l l




 

ÁãUæ¡ l, l  ¥ÂÙè Âýæ·ë¤çÌ·¤ Ü`Õæ§ü âð ÂÚðU
ÇUæðçÚUØæð´ ·¤æ çßSÌæÚU ãñUÐ

A particle of mass m execute S.H.M. in
the line joining the points A and B on
the smooth table and is connected with
these points by elastic strings whose
tension in equilibrium are each T. Show
that the time of an oscillation is

 2 mll
T l l


   where l, l  are the

extensions of the strings beyond their
natural lengths.

(c) °·¤ çÕ‹Îé P, O ·ð¤ âæÂðÿæ ¥¿ÚU ·¤æð‡æèØ ßð»
âð â×æÙ ·¤æðç‡æ·¤ âçÂüÜ r = ae ÂÚU »çÌ×æÙ
ãñU, ÁãUæ¡ r – ae âçÂüÜ ·¤æ Ïýéß ãñUÐ P ·¤æ
ç˜æ…Øæ ¥æñÚU ¥ÙéÂýSÍ ˆßÚU‡æ ™ææÌ ·¤èçÁ°Ð
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A point P moving, with constant angular
velocity about O, the equiangular spiral
r = ae, O being the pole of the spiral.
Obtain the radial and transverse
accelerations of P.

§·¤æ§ü / Unit-IV

4. (a) âêØü ·¤è ÂçÚU·ý¤×æ ·¤ÚUÙð ßæÜð ç·¤âè »ýãU ·¤æ
×ãUîæ× ÌÍæ ‹ØêÙÌ× ßð» ·ý¤×àæÑ x® ¥æñÚU
w~.w ç·¤×è0 ÂýçÌ âð·ð¤‡ÇU ãñUÐ ©Uâ·¤è ·¤ÿææ
·¤è ©Uˆ·ð¤‹¼ýÌæ ™ææÌ ·¤èçÁ°Ð

The maximum and minimum velocities of
a planet revolving around the sun are 30
and 29.2 km/sec respectively. Find the
eccentricity of its orbit.

(b) °·¤ ·¤‡æ â×ÌÜ p2 = ar ÂÚU §â·¤è ÙæçÖ ·ð¤
âæÂðÿæ °·¤ â×æÙ ·¤æð‡æèØ ßð» âð Öý×‡æ ·¤ÚUÌæ
ãñU, Ìæð çâh ·¤èçÁ° ç·¤ ç·¤âè çÕ‹Îé ÂÚU
¥çÖÜæç`Õ·¤ ˆßÚU‡æ, ß·ý¤Ìæ ç˜æ…Øæ ·ð¤
â×æÙéÂæÌè ãUæðÌæ ãñUÐ

A particle  is moving in a parabola
p2 = ar with uniform angular velocity
about the focus, prove that its normal
acceleration at any point is proportional
to the radius of curvature of its path at
that point.
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(c) °·¤ ×Ù·¤æ °·¤ M¤ÿæ ß·ý¤æ·¤æÚU ÌæÚU ÂÚU §â
Âý·¤æÚU »çÌ×æÙ ãñU ç·¤ §â·¤è çÎàææ ×ð´ ÂçÚUßÌüÙ
¥¿ÚU ·¤æð‡æèØ ßð» âð ãUæðÌæ ãñUÐ Îàææü§° ç·¤
ß·ý¤ ·ð¤ â`ÖæçßÌ M¤Â °·¤â×æÙ ·¤æð‡æèØ
âçÂüÜ ãUæð»æÐ

A bead moves along a rough curved wire
which is such that it changes its direction
of motion with constant angular velocity.
Show that a possible form of wire is an
equiangular spiral.

§·¤æ§ü / Unit-V

5. (a) ·¤æð§ü ·¤‡æ ç·¤âè ç¿·¤Ùð ÿæñçÌÁ â×ÌÜ ·ð¤
¥Ùé»Ì ßð» V âð 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
      

ãñU ¥æñÚU ÌÕ §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 mass
is  times the cube of the velocity. Show
that the distance it describes in time t is

DRG_278_(8) (Turn Over)

( 7 )



 21 1 2 1V t
V
        and that its

velocity then is 21 2

V

V t  .

(b) ßáæü ·¤è °·¤ Õê¡Î, Áæð SßÌ¢˜æÌæÂêßü·¤ ç»ÚU ÚUãUè
ãñU, ÂýˆØð·¤ ÿæ‡æ ¥æØÌÙ ×ð´ °·¤ ßëçh, Áæð 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 ãé§ü ÎêÚUè Öè ™ææÌ ·¤èçÁ°Ð
A spherical raindrop, falling freely,
receives m each instant an increase of
volume equal to  times its surface at
that instant, find the velocity at the end
of times t, and the distance fallen through
in that time.

(c) °·¤ ·¤‡æ °·¤ ç¿·¤Ùð »æðÜð ÂÚU ·ð¤ßÜ ÂëcÆU ·ð¤
ÎÕæß ·ð¤ ¥‹Ì»üÌ (¥‹Ø ·¤æð§ü ÕÜ ÙãUè´)
»çÌ×æÙ ãñUÐ Îàææü§° ç·¤ §â·¤æ ÂÍ â×è·¤ÚU‡æ
cot  = cot  cos  mæÚUæ ÂýæŒÌ ãUæð»æ, ÁãUæ¡ 
¥æñÚU  ·¤‡æ ·ð¤ ·¤æð‡æèØ çÙÎðüàææ¢·¤ ãñ´ UÐ
A particle moves on a smooth sphere
under no forces except the pressure of
the surface, show that its path is given
by the equation cot  = cot  cos  where
 and  are its angular coordinates.

———
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