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A wire is in the form of a semi-circle of radius a; show that at an end of its -

. diameter the principal axes inits plane are inclined to the diameter at angles :
. 4\ wm 1 ',,4)--

—_—

"_7,tan'1 r= +..2- +~Ztan —
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Write general equations of motion ofa rigid body and obtain the
ranslation of its centre of inertia. - 3eEr/OR

a equations of motionoft

2. (39) Da TS & TF 85 OA 3197 T R O W R ot & Toiet
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A rod OA of length 2a revolves with uniform angular velocity o

ébout a vertical axis OZ througha smooth jointat O so that it describes a cone

of semi-vertical anglea., show that :
3 w5 .

W= Z.4c0S0. | . o
(a)w@mﬂ@ﬁa?agﬁm%qﬁaﬁﬂﬁﬂwmzﬁml

Findthe angul I

ar momentum of a ralﬁgriI(’i body rotating abouta fixed axis,
= 1. 3.(31)@2511@@3911@2@3% T oI THEHT S 37T SR &
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o

2+3 tan OL)% |

A solid homogehous cone of helght h and semi- vertlcal _angle a,
oscillates about a diameter of its base. Show that the lenoth of the sunple

equivalent pendulum is 2 +3 tan o).

NC| )Qﬁ“ﬁﬁaﬁf%aﬁqaﬁmﬂﬂﬁmﬁa@ﬁﬂgaﬁﬂ%%wﬁwm

'Eﬁlis‘lq | Find the equations of motion of a r1g1d body moving in 2-D under
- finite forces. &9ar /OR

(@Q%Wﬁﬁﬁﬁﬁﬂhﬂﬁéﬁﬂﬂﬂ@ﬁ%%mww%%ﬁ

- ﬁ@ﬁmﬁm&%mmgﬂmémﬁm@m%w%m‘_

| ﬁww@wg@m%ammaﬁﬁﬂﬁsaamﬁam @ﬂT @ R
T W gﬂﬁz T Sg B A B Gﬂcﬂﬁ (+—cosa) (l—.—cosot 2

“* Ari ght cone of angle 2(1 can turn freely about an axis passing through the,
centre of i its base and pelpendwular to the axis; if the,cone starts from rest
with its axis horizontal, show that, when the axis'is ve;rtlcal the ratlo of the

| éuufst ofr tlSe f(lecii ax1s t the welght of the cone is:- 4

2—005(1 COSa o
@Wﬁ%m@sﬁéwwﬁﬁwﬁwéwwaﬁmﬁﬁ
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end of a uniform rod rests on a perfectly rough table and when released from
rest from the vertical position, it rotates about this end. Discuss the motion..

g8 1L 5. (31) s Teh 1], 1S, T e [T & &, ot 36 At
gHad & g9l ﬁ'FgGﬁ g e "H T BT R Prove that in-a fluid at rest under .
gravity, the pressure is same at all points in.the same horizontal line.

; (a)mmwﬁﬁaa@mﬁmﬁ%@wﬁawzﬁr@p
5 TRT G B, O g 9K THAIT STRG HTT & T HB AT 7 &' o B B G
BT 8, S & WX o0 YT ARG B B | A IHAS T2 § ST ard e Seafe
g0 IO & &, o s i & ¢ A fine circular tube in the vertical plane‘

: contams a column of liquid of dens1ty 0, which subtends a rlght angle at the

~centre, and a column of density ¢' subtending angle a. If § is the angle that

radius through the c%rm%on surface makes W1th the vertical, prove that:
tanl = cos Q.

9+d'sina | L /OR
6. (3t )Wﬁﬁ@@ﬁﬁéﬁﬁ%ﬁﬁﬁﬁ?ﬁ%ﬁﬁ@ﬁfﬁ%ﬁm
e A YR § | A 5 < Rl § g At Rt ov 2t o o pawn

p' &t e ifore fof ferenfie Xt &1 9\P*+ P? & sR7sR 2 | The inclinations

of the axis of a submerged solid eylinder to the vertical in two different
positions are complementary to each other. If P and P' be the differences
between the pressures on the two ends in the two cases, prove that the weight
ofthe displaced fluid is equal to. \ P*+ P".
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w e Sel P 1 A square of side a.is d]pped vertlcally in two llqmds of.
densmes p and ¢ with the upper side in the free surface. The depth of the

upper llqu1d of den51ty is a). F md the thrustonthe s uare ,
TR IV. '15%'\11 %s 9 g e % B @ TR
Eﬁ‘%'_ﬁ' Eﬁ ‘l%(l% T 31feres B 21 PIOVG that the depth ofcentre ofpressme of

aplanearea 1mmersed ina hquld is greater than the depth of centre of %rawty
(%) o ard %T f @y 78 |

WW%WWW% &1 Fraford 2 | aii‘agamgzmg&%ﬁa -

ST S e, i Sefga & AT @ = 8 | A semi elliptic lamina

bounded by its minor axis is just immerse in a liquid, density of which varies
as the depth; if the minor axis be inthe sur face, ﬁnd the eccetricity in order
that the focus may be te centre of pressure. - - argar /OR

8. (a1 )@WWHWABCD@&WCD@W@&%@
eTE AD, BC Sefery T A9 aaﬁwa@'réaﬁ% | ﬁ@’ﬁﬁﬂﬁﬁgﬂ%@-
%I T S |
- Alaminainthe shape ofa quadrilateral ABCD'has the side CD inthe

surface and the sides AD, BC vertical and of lengths c. and B respectively.
Prove that the depth of centre of pressure is

L(.G_BJLQ—*F—B-) |

(= )qzratch@?réaqaﬁ %ﬁwweﬂmafﬁ% %@rﬁa@rwsﬂw
<@ ST & 6 orey SHeAte T | OTeT & BB N Al FHeAT I G I e A
v gRome AT yoiiE ST I | A hollow cylinder closed by a plane base is
filled with liquid and held with its axis vertical. Find the resultant horizontal
thrust on halfthe ¢ linder cut—off by a vertical %lane thorough the axis. - |
R V. 9. (31 & @ ' | =] § BINTY |

Find the conditions of equ1hbr1um of a bod freely ﬂoatm inaliquid.
ind the oon et & & ek &1 o el % s g L

T d | AR T & AR AT W, W, o W E aﬁ?{{ﬁa‘a FAT W, W olT
W". 2 ¥ &t fgs &4 16 Two solids are each weighed in succession in three
“homogenous liquids of different densities. If the weights of the one are W',
W', and W' and those of the otherare W", W",, and W", .Prove that
W, (W, - W) W (WP, - W)+ WL (W, - W) =0 srerr/OR
(e,q)qq;aiaq_?ﬁqi’lﬁ:r R fafre EFk_crc% Sl o TH T O &

%ma&aﬁmm@ﬁgﬁwﬁw%mﬁa@zﬁrﬁﬁqmp%a
g &l [ 30=2+p

Aright c1rcular cylinder of sp.gr.c floats in water with its axis vertical
one third being above the water. If p be the sp. gr. of air, prove that 36 =2 +p.

(EI) aﬁs%ﬁiﬂ?ﬁeﬂfﬁ aﬁﬁl]aﬂTﬁﬁWWG% Qc‘ﬁa“c{ﬁ
me% 2 YA A 9 OF el @ o g ot et ¥ g o
f= % I a=gad & fog fitg 4 & A solid cone of semi vertical angle a,

heighth and sp. gr- O floats in equilibrium in the liquid of sp. gr. p, with its axis
eig J vertex downwards. For stable equilibrium, prove that P ) Sl
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