MATHEMATICS
Third Paper : Mechanics

Timeallowed; Threehours —Maximum Marks 73Tof

Science 66 for Arts.
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11.

13.

~ Parts-A .
Define force of friction. T¥0T g7 B TRHT BT |
For the common catenary prove that - - -
HHR BT @ o Rig @Ifag —
y2 = C2 + SZ
Define unstable equilibrium. sreeidl Fger &l TREM AT |

Show that the normal velocity of paricle moving alonga curve is al-
ways zero.

JaRiq AR 5 5l T 9% @ agRY THT SR a0 B

Sifenfad 97 W YU e &
Give definition of Simple Harmonic Motion (SHM)

| R rEd T b aRE Qe

State Hooke's law for elastic strings

e ARAT B R g B/ FRPT @1 Ho D |
Explain constrained motion R IR B e |
Define central force. Tdre b dr URANT BT —

. State Newton's experithental law. e & TR (1 o o HIfS |

Write any two Kepler's laws of planetary motion.
78 TR ¥ Y @ P a1 (W fafEw |

Parts-B
Find condition.that a given systemn of forces should compound into a
singleforce» - . :
TS I PRI BT U Vel 9a W FHI BN Bl I I BT |
Prote/that the angular acceleration in the direction of motion of a
point moving in aplane is - '
Rig DT % T T | TRHM TP BT BT 7R DY o= § Do
@ & - «

R T

-

If corresponding to two masses m, and m, atached to the end of avertical

elastic string T, gnd T, be the periods of small oscillation and a , a, the
statistical extensions corresponding to these masses prove that -

af 5 st g SN # ol §Y <1 RAft=T geaw @ m, m, @ 9T
o7y I @ Sadrer T, 71 T, -8R S7a v v e a,
aer a, B, @ g BT 15 -
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13.
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‘ ) B . a—
g(le _Tzz) = 4z’ (dl - az)
Aball impinges directly upon another ball at rest and is itself reduce to -
rest by impact. If half of initial K.E. is destroyed in the collision, fing
the coefficient of restitution. -

% five T oy RRpraeen @ five ¥ Wug X W AR §

T ¥ | AR o W T TS S T B SR & A T i

= P

‘K, and v, are velocities of a planet when it is respectively nearest

1

and farthest from the sun. prove that - ;

AR v, 9 v, O B & 99 WG & 97 & € 98 -

IAqH AR iferaert gRAT 9 8, 1 Rig Hifvie |

(1-¢)v,=(1+e)v,
| Parts- C

Unit-1I

A’heavy uniform rod 30 cms long is suspended form a fixed point by

string fastened to its ends, their lengths being 18 cms and 24 cms. If

the rod is inclined to the vertical at anangle ¢, provethat- -

T TG 30 . o B U9 Faa/Rivg Y S R gR oews

T ol oY B R 980 58 3 IR SR o 18 . iR 24 W

B TN AFIEReN 7 B SRR BT 9 SR 21 O Rig a1 b —

25sing =24 AN\ | .

One end of a heavy uniform rod AB can slide along a rough horizontal

rod AC to which itiS attached by a ring: B and C are joined by a string.

When the rod isjustonthe point of slippling, the string is perpendicu-

lar to the rod which makes an angle o with the vertical, prove that the

coefficient'of friCtion is given by -

TP R Y4.YP G SUS AB & RRT A v &1 et gve AC W

fleer a1 1 B R C @1 vo 9 g1 sty Ry Wi X199 AB

e 1 araeer F A ¥ 91 S AB W) q9ar g9 & @R

.Gﬂw"ﬁma‘wﬁ%mﬁmﬁwwu T

tana

y_2+tan?a

]

OR

If the end links of a uniform inextensible string of length / hanging
freely under gravity slide along a fixed rough horizontal rod whose

coefficient of fricion is 4, show that at most they can rest at a dis-
tance.

lmﬁaﬁwwaﬁmwaﬁa%ﬁ%mvwﬁm%ﬁﬁmw
foo TvewR e €, e oo i 4 ¥ Rig e 5 3
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(b) Six T ' -
) ABé%u;?hﬁl‘i’g[: ?ﬁfef;ﬁely hinged at ther ends form a regular hexogen
shape by two li wng up by the point A is kept from altering its
o '\'WF? :J\’?? ight rods BF and CE. Find the thrusts of these rods.
o B WASAIEE RR1 T G 5 ¥ R 1 T
CDEF S0l & | 53 A g1 il S s o 2 Aeér o<l BF
. e CE §RT 39 3N Pl qRafie v e ¥ | 59 891 3 YUK =9
SHITT |
Unit-II | |
17.(a) A particle describes equiangular spiral 1 = ae™ with constant sped. Find
{he radial and transverse components of its velocity and acceleration.
T U T P G4 r=ae™ # i 9 & go &l T

A QIR SURY A7 q_T WXV S $HifoTe | |
(b) A particle is performing SHM of period T about a gentre O and it
passes through a point P distant b form O with velocity V in the
direction OP. Prove that the time which elapses before it returns to P is
af v o e O B A AR T CICREG) SHM X IR T8 foreht
=g P (STl 0P=b)ﬁﬁopa%ﬁmﬁ&wvﬁgahﬁma?rmﬁ
g8 Q: P OX 990 @ TR Sre | |

T -, VT '
—tan ——
T 2nb ~

OR
A particle of mass m isfalling under gravity through a medium whose
resistance is @i times the velocity. If the particle is relased from rest,
show that the distance fallen through is time tis - |
| xxlﬁgﬁwwmgvx%@ﬁWzb orS v T e P AR ®
el R 3T B gﬁ%m%mﬁwﬁmawﬁﬁwmm

o R iR o & AT - o

b [ 14] ©
: o -

s m executes SHM in line joining two points A and B
is connected with thése points by elastic strings

ibriums are each T. Show that the time of an

17. (@)

&

p
(b) Aparticle of mas
on a smooth tablc and
whose tensions in equil

| mes
oscillation 2 (W] where ¢ and ¢' are extensions of the

strings beyond {heir natural lengths. ' |
mmmwm,mewmammAamBﬂ
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18. (a)

(b)

18. (@

(b)

@ﬁﬁmﬁmgm%ﬁwu@mmmmzﬁmT%—lm

meL
e f5 v eE & g 212\/[],(3”1)

wWHIidP ow=1g @ AfaRaa SIRAT A R B

: Unit - III : '
Discuss the motion of a particle which slides from rest from the high-
est point of smooth vertical circle.

Ta fe SHiER 9 @ weae g ¥ v ¥ e ar e
P B T 5 fyew Al - |

A particle slides down a smooth cycloid starting from rest atthe cusp,
the axis being vertical and vertex ownwards. Prove thatitdescribes half
of the path to the lowest point in two third time to the lowest point.

Teh HUI U U °pal & 99 W AN T SR fheesl & bt 378,
JeateR T Y Freraw &1 9Rk 01 s & faRmasen & gerar &
firg P 5 5o A & v Y 9¥.o For & §Hd SHa I
q6 Uga- b WHY DI <l fiEgE Brml >

| OR
Find the law of force towards the pole under which a particle describes

equiangular spiral curve r =fac?®. j ‘
ga & iR ffde g [y sa SN s e Dk 501 ¥1H
PIoTE |ffe g =4ct® FfHT BRa &1 |

Three equal balls\are'ina strainight line on a table and one of them
moves towards the other two which are at rest and not in contact; if

)%,G’b’?eﬁwlﬂ

e= % , find-how many impact will take place and show that the ulti-

matespéeds of the balls are in the ratios 13 : 15:36 .
T oY O EF 7o T Re Yl A favpaeen # v ¥ 19 d
v 3 <) el B SR T TREH BT 8 O HOd H g1 Al
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