- Mechanics-11 (Dynamics of Kigi( 150a1es ana ryarostancs)
| Third Paper * M.M.75

T 31%[.@[ 1. S JOTTthel % gfvemr fiRaew | Define product of inertia.
2. & aTarre &l faer foRaw | WriteD'Alembert's Princi'pr._
3 foueg i @i AT fiRqe | Define compound Pendulum.
4. Fafer wiiereier o 1 T 2 T R | |

Write the equations of motion of a body moving in two dimension.

5 qreehel o @l qReIfid @ifeTe | Define Pascal's Law.
6.@Wﬁmﬁﬁnﬁﬂﬁwmﬁﬁﬂﬂwwmﬂmaﬁrmm |
\h}rite the expression for the whole pressure on a plane surface immersed
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inahomogeneous liquid. -
7. Romh &t e ) TR R |
Define resultant Horizontal Thrust. |
8. SRS Tt ot e | Define Archimedes Principle.
9. 3 27 tferes Fat A AXQ Qo Fivs W Eege & e g |
Write the conditions of equilibrium of a floating body in two or more liquids.
10. SeE-a56 & GIETeT RRaT | Define curve of buoyancy. |
T () 58 - L (30) M EEHI G472 BT @ g = @ 56 e & URd
Stee ool i HR | Find moment of Pnertia of a circular disc of Mass M
- andradiusaabout its diameter. : &gar /OR
(@R @ N T, S 1 G M @R B a, & T T GBSt
0 1 e M T 1, 3 Rt O geanges R e T R 1 B8t gt R
RFg O TR T st § W=l i 8 € | T T G S T B T H, B A
02 e et -t & ot A 3 w & T e & 1 R e B
Pyt 21, Bat T S B e g O R, STt 6 Ry T 8 ST S € |
| Two uniform spheres, each of Mass M and radius a, are firmly fixed to
the ends of two uniform thin rods. each of mass M and lenght 1 and the other-

~ ends of the rods are freely hinged to a point O. The whole system revolves as
in the governor of a steam engine. about a verticle line through O with the
angular velocity W. Show that when the motion is steady, the rods are

inclined to the verticle atan angle 6 given by the equation.

g M(l_+a)+—;—MI

cosO= g
W M(1+a)’+-31-m1’ -
| gﬂ%-ﬂ,‘({-ﬁ)@W»@WQ@W@%I}WEWQWWZ&%,
msﬁé-ﬁﬁwﬁm'%ﬁﬁaa%aﬁﬂamm%|mﬁaaﬂmﬁsg®

1.2
L(tan’a.+4)h 2|
R e Bl g < ( b ¥ |
A solid homogeneous cone of height h and vertical angle 2a oscillates
about a horizontal axis through its vertex show that the length of the simple

ent pendulum is%(tan’oﬁ- 4)h. areEr /OR

(a)zaa@%ﬁ@»wwwwswﬁa%ﬁaﬁﬁ%m@% | T
mg@a%aaﬁm?ﬁbg%waﬁmwpaﬁmmﬁmg
Wwﬁm%ﬁﬂwag?ﬁﬂ% | A rough unif(?rrfl rod of
length 2a is placed on a rough table at right angles to l.tS edge, '1f fts CG be
initially at distance b beyond the edge. If 1 be the coefficient of friction, show
that the rod will begin to slide when it has turned through an angle.

2

_upa
tafl_l(a2+ 9b2)

equival

.
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HII. mﬂm%@mﬁﬂmﬁﬁ%ﬁﬁmmﬁqﬁ
T (D) RreL S e 4 el & o o A &

BB yee @ e a9 19 S8 3 _ - N
| Prove that the pressure at the centre of gravity of a tngngular l.amma.
liquid in any manner, 1s one third the

wholly immersed in a homogeneous :
lum of the pressure at the angular points. 3gar /OR

o et AT € e S A ool S ¥ o & < & e

ST 3y 3 e g & Frate el & l-ﬁr&'zﬁmﬁiaﬂmwaﬁrzﬁrm% L
" Ahollow weightless cone of semivertical angle o. and of height his filled

with liquid and freely hung from a point.on the rim of base. Show th@tthe |
thrust of the water on the baseis. : ' :

3, .3 - £
31+153in’a T L L '
T - IV. (37) ﬁ.ﬁgﬁﬁﬁﬁﬂaaﬂmaﬂwm%ﬁaﬁaﬁmmﬁm
Pt 2 1 59T 958 & 3% 1 e hel | . . o
Find the centre of pressure of a vertical circle of radius atotally immersed
in a liquid with its centre ata depth hbelow the free surface. Ear /OR
() T 7 A T, o Y ane et & ST 9 & ! 56 SRR T
7 & o6 e o7l AT | = RRT X GROml TONE S TS T gEen R
a7 FifEd #IRT | A closed cylinderical vessel with hemispherical ends is
filled with water and placed with its axis horizontal. Find the resultant thrust

on each of the ends and determine its line of action. .

R - V. (&) T STER Hied Gae @i S o 3 gerd: P 8 st
a5 o o T e ® | Rt B g < <A 2sin” €)% |

A thin hollows cone with a base floats completely immersed in water
wheneveritis placed. Show that the vertical angle of the cone is 2 sin™ (—é—)_

o 6 | 3@ /OR

(a)@aﬂwmmﬁwmatw%ﬁsmmmm@ | AR

o aar &9 & e ¥ U o B A s ifoTe {6 wvger w8 o
mm%ﬁmmﬁéﬁﬂmﬁ\bc(l—cmm% |

A solid cylinder floats in a liquid with its axis vertical. If the ratio of the

r. of the cylinder to that of the fluid be o prove that the equilibrium is

sp.g ,
fthe radius of the base to the height be greater than.

stable if the ratio 0

\ 20 (1-0)
- 1. 2a TS %1 U6 T BS OA, 39 T Rt O % IR Ffer=ral efeh g

i 2 | 4z B O & ToRA ATl B OZ F R T T Hefa-a w & goeh
S qur OZ & QM T 3T 1T o T & af Fos T 6 1T o0 ar oy g &

A uniform rod OA of length 2a, free to turn about end O, revolves with
uniform angular velocity w about aericle OZ through O, and is inclined at g

constant angle a to OZ. Show that the value of a is either zero or

Cos™'(3g/4aw’)
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2. m HaRy B & T Jar T S S & TR T & e e T R
W‘a%ﬂm@raﬂaﬁwwaaﬂ%eﬁ%ﬁ@%mﬁﬁm%wm
T B, S eRia AR fh I @

Two equal cylinders each of mass m are bound t_ogethef by an elastic
string whose tension is T and roll with their axes horizontal down a rough

plane of inclination a. If 1 is the coefficient of friction between the cylinders,
show that their accleration is ' |

2 gsino

_ 2T - |
3 1 r_ng:gsino;i.éﬁ SR R
3R A % e e aa F R S g olaar RS iR e @
o % IX 39 6 ¢Sl % &=t & 407 S e B e o

Prove that the Pressure at the centre of Gravity of a triangular lamina |

wholly Immersed in a homogeneous liquid in any manner, is one third the
sum of the Pressure at the angular points. -

4. U qEalias ged [ U 99 5 @ aid @ Heaid: 56 U Rad & 6
TN IR IS S | e dwaa P - .

A parabolic lamina is held vertically under a fluid of Uniform density
such that the latus rectum is in the free surface. Find the centre of Pressure.

5. 0% FHETG Brepivie ved ol A § iy seehar 14 59 ve Rad & B oga
oIl AB SHeAfeR ST o7 Ul O A 59 § g R @ fawihe & Y | R
11 [ TR % BT SR B & &1 F 15:16 1 STU & | |

An equilateral triangular lamina suspended freely from A, vests with its
side AB Vertical and the side AC bisected by the surface of a heavy liquid.
Prove that the density ofthe lamina is to that liquid as 15:16. -
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