MATHEMATICS

Paper- I1I : Mechanics
Time : Three Hours M.M. : 75/66 .
Part-A (Compulsory) [Marks: 15]
HITT- 3 ( ) |

L. Defind Angle of frictin. €01 — HI0T BT TR@IRT BT
2 Prove that the shape of the common catenary represents a parabola.

g BT T T BT 1 MGT TP oo BLUSRiT vl & |
3. Define stable and unstable Equilibrium.

< G STl e B TR BT | o
4. . A point describes a cycloid s = 4a sin ¥ with uniform velocity v. Prove

2

that its acceleration at any point is Facos ¥

wwms 4a sin ¥ 7 T T 99 v T &l & | Fig BT

o ’l” 2

& ) g TR 5@ @y dacos ¥ |
s, Define simple Hirmoni¢:Motion, T3<T STk 71 b uR=nfdd aﬂﬁw [
6. Define Hooke's Law forelastic strings.

AR SRAT S Tor) 5 &1 i forRa |
7 Writethe principle of aeral conservation. &mTther el Rigid fafag |
8. Write Kepler's Law of planetary motion.

TR g DR B Py fakaw
0. White the Reciprocal PolarForm of central orbit.

e Bl T GShd a1 oY fIRav )
10. Define Direct and Oblique Impact.

wwel 7 e wage 1 IR=I Hifsw |

- Part-B

11. Six equal rods AB, CD, DE, EF and FA are each of weight W and are

Scanned by CamScanner



12.

14.

15.

16.

L ]
freely jointed at their extermities so-as to from a hexagon. The rod AB

_~ isfixed in a horizontal position and the middle points of AB and DE

are joined by a string. Prove that the tension is 3W. ‘

Y: WA 908 AB, CD, DE, EF iR FUd® W R 41 & aiix
TS R R 59 YR 99 56 % 5 7 Youw 99 1302 AB @)
&t Refy & v s IR AB, DE® e gl &1 va 39 gy
SR ST % | g g s Sy e 3w |
Prove that the angular acceleration in the direction of motion of a point
moving in a plane s -

Y& AT R e <ricten R v ot Ty 8 e ol <oy
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A particle stars from rest at infinity and falls onghe sutface of the earth.
Find its velocity at the surface of the earth. UG PI$'HUT A= «WY
ﬁmmwﬁqsﬁraawﬁﬂm%mgaﬂwwwéﬂmml |
Aheavy particle of weight W attachedto & fixed point by a light inextensible
string, describes a circle in a vertical plane. Then tension of the string has

the values mW and nW respectively, when the particle is at the hi ghestand
lowest point of the path. Showthatn=m+ 6. '

W AR 1501 5 fartit RERRg A va R s < g ereman
BN 2, T e ol ot 3 erar Y | 519 07 1 ey o e ey
frreferRan g o 2 & < 90 3 @ ovrer: mW e nWeE € IRg
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A particletis describing an ellipse of eccentricity e about a centre of force
at focus: Withusual notation, prove that-

TH B0 AR T R T B D WY v e i e ¥ 1 Rory
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Part -C '

(a) Arodrests wholly with ina smooth h§n1isph§:ﬁcal bowl of radius r, its
centre of gravity dividing the rod into ture portions aand b. Show that
if @ be the inclination of the rod to thie horizon and 2 ¢ is the angle
subtended by the rod at the centre of the hemispherical bowl, in the

sition of equilibrium show - |
g;wﬁﬁ:;rgwmw AT bersars & A i ¥ e
TR ¥ |+ BT B v R 7l o siaR o vl g B 1 AR .
RITaeE ¥ B 31 89 A JoE 98 AR v I B BIA R P
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17.

@

o

2 o IR Xl & N Rig PIT -
' b—-a
—2 . b-a
(j)gma.(:;_ab) (ii) tan6b+atana
A uniform rod rests in a vertical plane without a fixed
hemispherical bowl whose radius is equal to the length of the
*~ + rod. If 4 is the coefficient of friction between the rod and the
- bowl, show that in limiting equilibrium, the inclination of the rod
to the horizontal is -
BIS Y WM B fordl Sreaier waer ¥ e ReR s
wrer ¥ Rera & Roradt Brow v 6 ovad & ged ¥ AR vs &iv
Y & Heree T Ui 4 8 < R IR Ry e e 8

a B@;m@rméaaﬁ%—tm‘*-(s 4_!:‘)
OR |

. A smooth cone of weight W stand inverted ifia circular hole with its

- axis vertical. A string is wrapped twice-r6urid the cone justabove the

hole and pulled tight. What mustbe the'tension in the string so that it

- will raise the cone'? W Wﬁlﬁﬁéﬁlﬂ?@%ﬁﬂ%ﬁ@
6 3 G X1 § IR WG B aeT SR e ¥ 199 3 9% SR

b)

(a)

TS BRI DI |1 IR ¥a @ aI81, AR Ve O ¥ IR Fuex G
AT & | SRY 3 a1 T B iR ifee 98 T B Sp A S ?
Show that theength.of an endless chain which will hang over a
circular puller of radius a so as to be in contact with two thirds of the

circumference’of the pulleyis - YRR HART B s RMRR D <
SISl BrodT a & P TOeR BN & Z wm Y, o ood e
o gt = E -

w’ |4 3
iy al'?”"" log(2 + Js")]

Unit - IT ‘
A point describes the diameter AB of a circle with constant velocity

. andanother semi-circumference. AB fromrest with constant tangen

tial acceleration. Ifthey start together from A and arrive togetherat B,
show that the velocities at B are as 7:1

TP B 5l 99 B I ABWR R 9 Y T HRAT S, IR TP IA
T faRPITen Y AEIRRY AB TR vawar wet Yy ey g B

AT e T 8 ¥ ot B e g 3| Rig AR
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(b)

A particle moves in a straight line undera force varvine inversely as
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18.

the cube of its distance from the centre. If it starts from rest at a distance a

- from the centre of force, show that the time of reaching a point distance b
——l,
.~ fromthe centre of force s « |(*%*°)and its velocity then is # 7= mwhere is

- proportional coefficient. Also show that the time to reach the origin inis 3—;

T U1 TR TR X ¥ 9 B a gl W) Ry R Rrg & v v g |

e W W il o1 D & g0 @ o opigur B o Rig AT 1S
¥ ¥ byl W Rert Rl g 1 T 3 g « [(E5) @ e 59

BT g &, e e i & | 78 A RE A e
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OR
(8) A particle of mass mresting on a smooth herizental plane is attached to

two fixed points A and B on the plane by elastic strings of unstreated lengths
a and brespectively (a>b), the points A and B'being a + b apart. The particle

. isheldat B and then released. Prove that the particle will oscillate to and

; o D) . - . — 4m
from through a distance (—"E—;}'—a‘i’mpenodlc time #{ve+ \"'5)‘[—; |

| R 1P VT a T bR AT el e SR & gen ¥ 1 R |
o Bftrorauae 2 Rek firgall AT BY s R s 8 18 g A @ik
- BURER a+b 50 W ¥ 150 &I BT & Sex Biel 711 ¢ | Rig Fifore & o1

ST 2y Ry R, iy + V), R S BT, ST, SR T e

AP & TA(a S b):
(b) A pafticleof mass mis projected vertically upwards with velocity uin
a resistifig/medium due which resistance varies as the velocity. Discuss the
" motion supposing gravitational force to be constant.
SR Bl U BY1 T BHIX P AR TP O AP 3 B Wi & | ot

YRRTES T u D TAIRT | S TREETHHT (SR AT §3M) B 1 faera

HIfoIT )

~Unit - III ‘
(a) A heavy bead slides ona smooth fixed circular wire of radius a. If it is
projected from the lowest point with velocity just sufficient to carry it to the
highest point, prove that the radius through the bead in time t will turn through

& 4 "~
the angle 2t ’\{ﬂ“ ht JE)} and the bead never reaches the highest point.

T T weT i ATt el ReR 8 aR W e & 1 3R 98 R
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(b)

ﬁﬁﬁaﬁmﬁimﬁémmﬁﬁw[wqﬂtwlmm@

P07 gl o 1 Seaaw Reg 7@ & o 7E gd U
A particle starts fromrest at any point P in the arc of a smooth cycloid
whose axis it vertical and vertex downwards. Find the time ofits de

" scent to the vertex. Show also that if the particle is pIOJected fromP

downwards along the curve with velocity equal to that with which it
reaches the vertex when starting from rest at P,it w111 now reach Ain

.+, half the time taken in the preceding case.

v U R T D ) g P& favrmaven - gerane fordd a8
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OR . '
If the law of force be 2k (u3 - 42.u3) and the particle be proj ected from
an apse at a distance with¥velogity Y= show thatis will be atdidistance

» from the centre after.atime™
AR §o7 1 P 2k(03- a2 u5) T TP HU1 a T W Reyq wafsean
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(b)

ﬁqwmm —'[f +a cam 2] _ﬁ.

A ballA of mass m, impinges directly on another ball B of mass m2
which is at rest. After the impact B impinges directly on the third ball

C of mass m3, whichis alsoat reat. If the velocity\imparted to Cbe the
same as the velocity of A before impact and if all the balls are perfectly

" elastic show that -

mmﬁaﬁwﬁaAMﬁWﬁwmwﬁfaﬁﬁaBﬁ
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(m, + m,) (m, +m,) =4mm,
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