MATHEMATICS

‘ Paper- III : Machanics
Time : Three Hours ' - M.M. : 75/66
: Part-A.(Compulsory) [Marks : 15]
YT 37 ( 21feramd ) |
’ 1. State pr‘mciple of virfual'work for a system of coplanar acting on a

particle.
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Define common catenary. I eI & IR BT |
Write general condition of equilibrium of a rigid body.

T g5 Mus o ArgaTe & 9y 9d ford |
Define radial and transverse velocity. :
I TF IR 9 I GRS QAT
Show that is a SHM of amplitude a and period T, the velocity v at
a distance from centre is gi en by v*T?= d47(a’- x?). |
SHM 3 @ art Rt o1 1 ST a 3R siiecioprel T8I Rig
Hifg 5 A Ry ¥ SHH A v2T2 = 4m(a® - x?) GRT ANOIRT 8
A weightless elastic string of natural length 1 such.that,its'modulus
of elasticity is weight of n gms, hung by one end-and its other end is
attached with a body of m gms, show that time ‘of small vertical

oscillation is : 2mNmi/mg. |

T ARE T SR R WG e | T YARY AID
0 T AR S AT E, TP AR Y AePoii & a9 gEX RN m T
51 TP fIvs ACHEN W ¥, Rig PG 6 97 Ier B T -
27 Vml/mg. ' |

Define central orbit. Td< @&l P IR BT |

State universal law of gravitation. e

A TRAETPHYT A BT BT HIT |

State law of conservation of momentum.
T G RGN P BU B | -
Define cotistrained motion. WRIGFE Tfy B afRm Qe
. . PART-B(COMPULSORY) - "
-9 (Ifarf) . ..
lined plane under its

1£.4 body be on the paint of sliding down an nchine
. own weight, show that the inclination of the plane:is equal to angle

of friction (i.e.d="00)

ﬁiﬁtarﬁaw,wmwﬁwaﬁm$mﬁmﬁaﬁ :
mﬁﬁﬁrﬁammam%w‘m=m
10T |

M. Its distance from the middle point

of its path at three consecutive seconds are observed to be~ X, X, X,
Prove that the time of small oscillation is : & SHM & U9 & &g

ﬁﬁﬁmw&mm@mﬁmxl, x, x,¥IRg
Hfre & i sadsr § - |
. 2m/cos(X +X)

A particle is moving with SH
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14,

e e .~ of 2%,
A particle moves in curve so that its tangential and normal
accelerations are equal and angular velocity of the tangent is
constant. Find the curve.

TP HUT B 96 W 9 YBR T &Rl ¢ 6 390 WY Y99 v
e e® TR g Y9 & E, aﬁ?mmmzﬁrmﬁw

IR §, Th T P |

A particle is moving on a smooth curve and its velocity varies as the
arcual distance from the highest point.Prove that the curye is a
cycloid.
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16.(3)

® -

I% &
If two equal and perfectly elastic balls meving ifi the same direction
collide directly, prove that they inter¢hange their velocities.

IR < gl yEry i maamﬁﬁﬁam%wa%
UEIR ST I IR &l S 2
PART-C(COMPULSORY)
AR (3ifrard)
UNIT-L(3®1-1)
A uniform beam of length 2a rests in equilibrium against smooth
vertical wall and over.a smooth peg at a distance b from the wall. If

O- be the ifclination of the beam to the vertical, show Lhat -
Sin*0+=b/a

T 22 9 U WA B U6 RieT G B HUX 9o Rie ) SeaieR
LR ¥R TR A ¥ 1 IR GO AR F b g R A A AR A

BP0 O TN & I g HIT - Sin30-=b/a

- A ladder whose C.G. divides it into two position fo lengths a and b,

“Tests with one end on a rough horizontal floor and the other end
against a rough vertical wall. If the coefficient of frictin at the floor
and the wall be respectively p and W', show the inclination of the

.. ladder to-the floor, when quilibrium is limiting is.:

tan''{a-bp '}
p(a-b)
Wmﬂwmﬁamaaﬁb#m%lﬁamwm

Wéﬁamﬂwwwwmmﬂw%%mﬁwam
B 1 G901 IOTE HH: 1 AR p’ s‘ra‘maﬁhﬁﬁm’ﬁ?mﬁ
Fgo A Y BTTEIAFIAY . o _
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17.(a)

®
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tan'{a-buu}
r(a-b)
Or
A uniform chain of length 1, is to be suspended from two points A

- and B in the same horizontal line so that either terminal ten51on isn

times that at lowest point; show that span AB is

-

1_log{n+ Vn*- 1}
Vn? -1 |
| ST Y TE T SR Aot YaT & 31 Rg A 99B @ 7E
I 8, ﬁwmwwﬁﬂaﬂﬁﬁwmmnw% ar
Rig BT 3aH AR S :
1_log{n + Vn*- 1}
Vo? -1
Show that the virtual work done by the ten51 on of an inelastic string

or the thrust of a light rod is zero.( -
ﬁﬁaﬁmﬁsaﬁm@ﬂmmmﬁmmmmm

T Bfeqd B I B €)
UNIT-IL(57$-10)

The radial and transyerseyelocities of a particle are Ar and pO. Find
its path and show thavits radial and transverse components of
acceleration darerespectively.
Ar- p@¥tand pb (A + W)

) OG0T TG IR AT HE: Ar T %IE‘H’@TQ?JEHH
AR Rig BT 75 790 789 T8 SR @R B

A% - 0% and pO (A + wr) .
A'particle of mass mis acted upon by aforce mp {x + a*’} towards
origin. If it slarts from rest at a distance ; show that it will arrive at

the origin in time ‘nlr\/ M.
mmﬁmﬂﬂﬁmw%ﬂﬁﬁmmu{x + a'P} 9 I
AT 1A 98 T D ¥ a T T RRmEeen ¥ 39 & @ Rig
P P TR‘IARFR {x + a“P} 9 | qgam |

Or

A particle of mass m is performing SHM in the line joining two
points A and B on a smooth plane and is connected with these
points by.elastic strings of natural lengths a and &', the module of

elasticity being A and A respectively, show that the periodic

time is :-
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Zﬂj!m(l + z‘}"
a a ;
S T 1 T B e wde 1) Rerd 21 gl A 9U1 BB
freT T Y O) E¥e mad i ¥ REE & iR 9 1 g W a
T &' T TS B TSN SiRAT ERT ST g ¥ | A earey
HGiE FE: A @ AL | Rig N 1 i €
2eN{m (A + A}
‘ a - al ,
UNIT- I (3%51%-100)
18.(a) A particle is projected from the lowest point of a vertical circle with

a velocity just sufficient to carry it to the highest point. Find when
" and where the particle will leave the circle:

v Pl SEieR a0 & P frg I AT T W Dot S 8 O I
86 wateT Rig 7@ o ol o o1 J8. g B9 9 Bal BIg?

() . Discuss the motion of a particle which slides down the arc of a
-smooth cycloid whose axis i§ vettical and vertex downward.

T Bl B Ry B A B, S TP W Thol IR FHIer B,
R o SR B9 oY A=am 81
Or -
@ - Find the law of force towards the pole under which the curve
™ = a®cos 18 ¢an be described.

 ga & AP g9 w5 S e dE 2% S 9w

"= arcOsn O FffT aRaT &1 .
() Aball falls from a height hupon a fixed horizontal plane. If € be the

. coefficient of restitution, and before it has finished rebounding,-
prove that : . - '
(i) Whole distance travelled = {1+ €% 1-¢*}h
(ii) Total Time taken = {1 + e/1-e} (2h/g)
(NIRRT FATA = {1+ e¥1-¢4h
@) A am T = {1+ e/1-e} (2h/g)

Scanned by CamScanner




