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(A) Hydrodynamics
( Marks : 35)
L () Define ideal fluid.
ether True or False :

the curve along which a
d particle travels during

(b) State wh
A path line is
particular flui
its motion.

By
/181 ( Turn Over )
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(2)

(3)

If the motion of an ideal fluid, for which

c ' _ _
() ::dﬂlt‘;heﬂ :guﬁtxonA of ;heAStI'eamIines - (b)
point (1, 1), ? !(3y' )=J6x) at the : density is a function of pressure only, is
(d) Determin steady and the external forces are
bl e the acceleration at the point Coflservative, then prove that thef'e
S _at t=0-5 if u=yz+t, v=xz-t exists a family of surfaces which contain
o ' i the streamlines and vortex lines. 5
2. Deduce the e : Or
cylindrical cOOrd?::::;fl of continuity 17 / fon 2 0 e e sl
incompressible fluid under consegative
Show that = forces, show that the vorticity @ and
velocity g satisfies
u=——2_—2_£yf__ U=(x2—-y2)z @"'V]‘55=((_5'V)a 5
(x*+y?)2’ " " 2, 35 and w=_—a—y"“
e x? +y2 t State . s¢ circulation theorem. 6
are the velocity ¢ and prove Kelvin’s circuia
liquid motion, |g ﬂ:;IS"POnents of a possible i or
motion j :
3. (@) Choo B et : A portion of homogeneous fluid is Contai.l:lf?d
Se the correct aNEer - i etween two concentric spheres of radii A
_EUIEI"S €quation of mot; r i . ’ and q, and is attracted towards their centré
is otion in x directio? Y a force varying inversely as the square t?f
)2 x_1ldp ;he distance. The inner spherical surface 15;
o pox Suddenly annihilated, and when the radii 0
@24, 13 \ glner .and outer surface of the fluid are 7 and
Dt i = I ) the fluid impinges on 2 solid ball
(i) du f % E}?nc_entﬁc with these surfaces: Ptrove tl’t;?t
ot ~X-- b € impulsive pressure at any point of the
i 9 s all for different values of R and r varies as
(iv) . 19 i
ot - X+=2P FAE ;
(Canﬁnued l1g, L



( 4)

S. (a) Define circulation. 1

(b)  Answer either () or [(i) and (i)

P7/181

(®) :Il':o‘w that' if the velocity potential of
irrotational motion is equal to

5
2 -
Alx +y2 +22) 2(Ztan"1£) i
3 .
the lines of fl ;
ow | :
surfaces le on the family of
e 2
X +y2 +z2 =k_§.(x2 +y2)?3_ 7t
Or

(i) P
) d;&:: that there cannot be two \
mOtioTit' fOrfnS of irrotational
incom or a given confined mass of
WhosepI:SSIble inviscid liquid
T e Oundaries are subject 0
€ given i 9
Impulses,

|
i) If 3 ; |

Contaill('i?ig ;ul-face of radius
enclosing 011111: in motion and als®

or more closed

Surfac |
value :; ,vther.l show that the mear |
elocity potential O.on ZiS

of the form
o=(_ﬂ£)
it

Where J7
that the gua:re constants, provided
and js gt d extends to infinity

rest th ere

J
( Contiﬂugd

6. (q)
(b)

(c)

7. (@)

l“7,1&1

.be r and 1’ respectively,

(5)

(B) Hydrostatics

( Marks : 45 )
Define specific gravity of a substance. 1
Prove that the densities at two points in
a fluid at rest under gravity and in the ;

same horizontal plane are equal.
Prove that the surfaces of equal
pressure are intersected orthogonally by 2

the lines of force.

A tube in the form of 2 parabola hel.d
with its vertex downwards and axis
liquids of

vertical, is filled with different

densities & and &". If the distance of the

free surface of the liquids from the focus
show that the

mon surface from

distance of their com
the focus is
r&-r'd
6
5-98
Or

If the components parallel
the forces acting on ar element 0
at (x, y, 2) be proportional t<2)

Y2 +20yz+ 22, 72 +2uzX + X and

2
x2 42vxy+y
ilibriﬁm be pos

to the axes of
f fluid

ible:
show that if equ 3

then 23 =2p=2v=1 b "



(b)

(b)

(6)

Prove that the pressure at a depth 2z
below the surface of g homogeneous
liquid, at rest wunder gravity 15
P=wz+Il, where IT is the atmospheric
pressure and w is the weight of unit

5
volume of the liquid.

]
Define centre of pressure.

Prave that the whole pressure of a hea‘fy
homogeneous liquid on a plane area 15
equal to the Product of the area and the
Pressure at its centre of gravity.

Find the centre of pressure of 2
parallelogram immersed in %

omogeneous liquid with one side in the
free surface,

Or

A triangle Apc is immersed in a liquids

its plane being vertica] and the side AB

in the Sl.ll'face; if O be the centre of the
circumscribed. circle of ABC, prove that

Pressure on th

Pressure on th

e AOCB sin2A

€AAOC sin2B b

* Prove that the tangent at any P

(7)

or '
1 rust n
Find the resultant honzor.ltaltit(l:n s
an assigned horizontal direc it
in a
curved surface immersed in
homogeneous liquid. .

(@) Fill in the blank : e
If the doincides Wi it
gravity, the equilibrium 1s n¢ )

, i rsed 1In

() A body floats partly unr;fer LB
liquid and partlj-r.in' another.
condition of equilibrium. Lo

u

(¢) Define stable and unstable €d

oint of surf:flce
sponding
of buoyancy is parallel to the corresp

Plane of floatation.

Or

:~ined to
p ight cone Jones.
A solid body consists of abI;Se and floats With

hemisphere on the same ;mmersed. Prove
the spherical portion parﬂyt of  the' icotlk

igh
that the greatest helg is 43 times the

Consistent with stability
(b) A Conical glags ig filled with water and g e
PIERed! i raniinvertdq position upon 2 |
table, Show that the resultant verti C?l R
ttht. of the water on the glass 15 ¢
two-thlrds that on the table. DC MP y
' T
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