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(A) Hydrodynamics

( Marks : 35)

1. (@ Define ideal fluid-
: 1

(b) State whether True or False :

A path line is the curve along which 2
during

particular fluid
its motion.
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(2)

(¢) Find
the e .
quati ]
for the flow a’fn., C;f the streamlines
-

point (1, 1),

(d) Determj
m
BL3 a fhe acceleratio -
at t=0.5 it 4 __y;l at the poxnt
_ =Yyz+t, v=xz-1t

and Ww = xy
Deduce
th
cylindrica] eliann
Coordinateg of continuity in
Show that 7
u= -_2xy2
WZigar 1= vz
are 620y P w=—tg
€ velocity S x“+Y

liquid
Motion Ponent
- Is thig rnotj()nS _of a possible
Irrotational?

is tion of
mot;
i 21_5 On in x direction
bt =X~
e P ox
u —— -
Dt ‘X+-1~§£
(i11) g_l_f‘ s
ot ‘X=l§£
] P ox
i
/181 P ox

{ Continugd

(L{zJ—}mx) at the |

(3)

(b) If the motion of an ideal fluid; for which
density is a function of pressure only, is
steady and the external forces are
conservative, then Prove
exists a family of su
the streamlines and vorté

Or

x lines.

inviscid

steady motion o :
ative

under coﬂse‘_‘,’
e vortiCity 0

For a
incompressible fluid
forces, show that th
velocity g satisfies
- 5
G- -vo=099
State and prove Kelvin's circulation theorem-
or
etween two concentric sphere® Of'rr
;nd a, and is attracted towaie 1:hesl uare
¥ a force varying inversely 25 et i
s ¢ distance. The inner Gyl the radif ©
i“ddemy annihilated, 8? .4 are
Is Ner and outer surface ot L6 solid bal
c; the fluid imping®® o elitie
nCe ¢ . suffaces'
ntric with these y poit

b;l’ impulsive pressur® 2
1 for different values of 1 6

£ abdl 8
{(az L AR +R2)(;’RJ}
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(4)

g} Define circulation
) An i -
Swer either (i) or [(@) and (iif))

() Show 4
an irr:}::ttj;f the velocity potential of
nal motion is equal to

2 _3
U2 E(Zmn-x y)
the lines of flow lie x

surfaces on the family of

2
I R = 2 +y?)3

% Or
() Prove thalt

wh.OSe b
the gj OUndaries g .
Ven impyjgeg e subject tO

(i) Ify :
SP it:fict:};.\lle solid boundary of a large
c'ontainmg ;uffaf:e GE #a di?.ls i
enclosing 44 in motion and alsc;
Surfaceg BT rore  closed

H t.hen
Neueof Velocj Show that the mean
of the fory, Y potential Q on 3 is
Q:( _Ag)
Where R +c
that 2 = are -
the 3 COnSta_ntS .
i, = e
€re,

( Continﬂed

Define specific gravity of

.be r and r’ respec

L

(5)

(B) Hydrostatics
( Marks : 45)

a substance.

Prove that the densities at two poi.nts in
a fluid at rest under gravity and in the

same horizontal plane ar¢ equal.

Prove ~that th ces of equal

e surfa
pressure are intersected orthogonally by
the lines of force.

A tube in the form of
with its vertex dOWIW™ ~ . i
vertical, is filled with dlmzrim::nce of the
s + If the d1S
densities 5 and 8" I m the focus

f liquids fro
ree surface of the t?v % s that the

ce from
distance of their €0 on surfa
the focus 1S
ro-r'd
____-—-—""-'_--
5-0

or o o
If the components P2 Fa :ﬁ: of fluid
the forces acting o8 22 leef;

at (x, y, 2) be proportio?
(6 4 2 X +2P-Z7‘+x2 and

y2 +2 yz+ 2" zZ :
2 +2vxy*t Yy ;
quilibrium

show that if €
then 2 =20=2V.7"

Tum over )



(b)

8. (a)
(b)

9. (a)

(b)

P7/181

(6 )

Prove that the
below the surfac

¢ of a homogeneous
liquid, at regt

under gravity 5

€ of pressure of 2
Parallelogram, :

hornogeneous liquiq With one side in the
free Surface,

mver'tEd P Sition upon a
Tust o fhat the Tesultant vertical
two-thijrq th :ter S the glass 1S

pressure at a depth 2 \

o
|

1o,

(7)

or |
3 thrust
Find the resultant horizontal
in

. a
jrection on
. al direc
an assigned horizont rsed in & heavy

: 6
curved surface 1mme
homogeneous liquid. ‘ 1
| - f
@ Fill in the blank : with centre:©
If the coincldes s neutral:
gravity Th:e—equilibnum 1 ed in one
’ Yy ers
(b) A body floats partly lm;:her. Find th 4
iquid an ot -
condition of equilibr e equilibriu™
(6 Define stable and sl face
-t of sur
oint 0 :
Pr the tangent at any pco espondiné 5
of(‘)t:’s o y is parallel to the
oyanc
Plane of floatation. )
% onej"ined-
1 ht c tsVn
: farg d floa ;
i sists O proVv'
A sol_ld body con same base i >
€misphere on the c

;. artly the e
the spherical portion P eight of {mes th 5
that the greatCSt h is 'Jg
COonsistent with stability

"adius of the base-
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