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(A) Hydrodynamics
( Marks : 35)

Write the relation between material

1. (@
local and convective derivatives. 1

(b) Define velocity potential. Under what

condition, the flow is known as the
potential kind? 2+1=3

P9/384 ( Turn Over )



(c)

(@)

(e)

2. (a)

(b)
(c)

P9/384

(2)
The d.ff . 3
lllerential equation of streamlineis ? e )

H -

() g Xxdr=0

’ (b
(1) ?1' -dr =0 4
(i) r-dg=o

(v) None of the above

( Choose the correct one )

‘flow for an incompressiblc
thy._z) IS it a pOSSibIC ﬁeld?

€ equation of Strearnliﬂe 4
ough (11,1, 2

Expl‘ess the
pa.l"ticle in Ie

fluid are x,
Determine
paSSing thl"

ari1 Ceeleration of a fluid
i
Slan coordinate.

(3)

State Green’s theorem. 2
Liquid is contained between two parallel
planes; the free surface is a circular
cylinder of radius a, whose axis is
perpendicular to the planes. All the
liquids within a concentric circular
cylinder of radius b are suddenly
annihilated. Prove that, if m be the
pressure at the outer surface, the initial
pressure at any point of the liquid at
distance r from the centre, is
logr —log b]
B i
loga-logb 6
Or
A velocity field is given by
e -y + jx]
x? + y2
Calculate the circulation round a
square with its corners at (1, 0), (2, 0),
2, 1) and (1, 1)-
( Turn Over)



4.

(4)

(B) Hydrostatics

( Marks : 45 )

(d)

(5)

Prove that pressure at a point of a fluid

at rest is same in all directions.

Or
Show that the specific gravity of a

a o
(a) I?.H 0 the blanks - W
Y If ' w30
Su‘g’be the weight of a volume Vof? mixture of n liquids is greater when
" aﬁ;ance Whose specific gravity is equal volumes are€ taken than when
vy W be the weight of a unit equal weights are taken, assuming no
thenm;z PRt standard substanc® change in volume as the result of
(i) The T mixing.
r :
in ané;te O‘f Increase of the pressu*®
Product direction ig equal to the :
Compg of the and thé S. (a) Write True or False :
e dinen*: of external forces in The principle of Archimedes is the resu}t
e to find the resultant thrust on & solid
() What ; immersed in & fluid.
Win 18 SurfaCe of ]
et ' 1S mathen, €qui-pressure? Writ
unlhbﬁum hatlcal form for a field in (b) What s the centre of pressure for a
graen the ﬂuidat Will be jts shaP plane surface immersed in a liquid? Is it
Vitat; :
Itationg] forcen '8 ‘at rest und G a single point? Justify. 2t]+1=q
: e
© 1
n g Uniforry : ;
are place q Circyular tub | (c) Find the centre of pressure oI a
the' B = AS to supy S o I iriangular arca immersed in a liquid
two free S e diamend R A ae with its verteX in the surface and base
S e sl s s
the vertic Urfaces be inCIfier Joming ﬂZO horiZontal. 6
) ined at 60°
the twg 1: Prove
(0] llquids < a.t\;';he densities Of /
P9 as ¥3+1 '
/384 e
( Turn over )
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(d)

6. (a)
(b)

(c)
P9/384

(6 )

Or

Pl"ove th

the Cent: :—;1-6 horizontal line through

immerseq in plress.ure of a rectangl®

the SLirface .a‘hquld with one side i
» divides the rectangle in (w0

parts, the flui
i uid :
the ratio 4 16 Pressure on which are 1

A hemj
sph
and plafederie bowl is filled with liquid
sk _inverted position 1
Comes horizontal table and °
Tesultant yer; out. Show that th°
ertical thrust on jts curve

(e} = .
table. ne-third of Hhra e the

A COniCaJ or
Win .
and placedi egla.ss is filled with water
¢ altnver ted position upo”
twWo-th: e w the resultant vertic
O-thirds ¢, ater on the glass is

State the : at on the table.
body ONditiong
L eely floating of equilibrium of

cfine free N a liquid.

of g lici: SU.rfac
lquiq. € and effective surfac®

Deﬁne
et
equilibygy, . Rtre
Uum : Ment' {
t f lon t 0
D Metaceny, (.. Noating b}::i Stc::zen
y

gravity_ ies i
clow the centre ©
*

( Contint

/

/

4
1/

{d A rod o

(7)

f small cross-section and of
density p has a small portion of metal of
weight 1lth that of the rod attached to

one extremity. Prove th
float at any inclination in a

density o if (n+1)2p =n“o.

Or

A thin metallic
contains water to a depth h and floats in
water with its axis vertical, immersed to
a depth h' Show that the vertical
position is stable if the height of the
centre of gravity of the cylinder above its
base is less than —%(h+h'].

at the rod will
liquid of

circular cylinder

* kK
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