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Ql. la) Withlhe usual notations. derive ihe equatior of corlinuitl' ofa fluid flow in

the form of

, + fV (i = t.),

_d
rr:irere + clelotes tire tiitTerentiatiorr ioliowing the iuid particle.

AI

{b) For a.n incon'pressible fluid, show ihat
L"

k
ks

t.r' + 1,- + -1't ,

a possible {uid

(r2+yt+2211
r11otiDn-a,re the vei.Jciiy cornponenis of

{c) Deterrrrine ilie condition tha'i

rvculd be the 1'elocixt .,Jrlporents of an in4ompressibl€ fuiC. Show ihe{ the

Etreanlines cf'"his rlotion are re.targular hyperbclas rvhen the n'tcxion rs irro-

iaiional.

Q:. lal Yiith lhe r)6:lal no{.rticrns, nrilc 1,he lluler's equatior .rf n.rticn ol;r flrrjd and

use it io sliuw."kat arL ilccmpressitle, inotatioual steadt fcrv is given by

lp 1 "
l;* r{ +11=constant



(h) A long pipr: ol lcngth I has sJowly tzr,pering cross-tectior' It is inclined at an

anelc o to the horizontal and rv!,ter flows steadily through it from the upper

end Lo iower end. Tlhe section at the upper eltd has twice the radius of the

lolver end. At the lower elld the water is delivered at .'rtrlnosphelic pressute r.

Il the uressure at the upper end is twice atmospheric Shclv ihat the vclocit]'

cf the delivery io

where p is ihe density of

qil. A source .q ard a sink ? o{ equal stlengths lr} are situated within the space bounded

by o. circle whose center is the originO lf S and 7 are at eqtral elistances from O

on opposiie sides of it and on the same diameter ,4OB Show that the velocity ol

the liquid at any point P is

(:rzi,. .n\li\ tri :I'u+-la,
(rv \ P./ )

tlle water.

+ dn?\,lzni (- ds
_lq Pr')'t

\ I'S.PJ' .Pr P7

whcrc S/ ancl ?' arp thc invcme o{ 5 a.nd 7 with rcspcct to l}rci circlc

Cl.i. Asrhcricrl ,:avit,r otradirrsJi" containing gas at presourelg bcgilis to expand rapidl:/

in srrrnrtnr:linq unbounrled ]ir:ruid. Let 1l be the radius o{ the cavity ot iirrlelt, p1

fhe irrcssurc cf tlir' uar rvhich is assumed i,o expand ac,:or,line to the lnq

liqrrirl a: a point disiarlcc r froln thil c.nterSlovr lrliat the lressrtrc 1of tlie

cllvit\: is riven bv

. tLR
where 1l = ---, gravlttr

at
tlir: solrrtion o{ the abovc

of thc

(1 + D)Jt,, show that

t .:l
I ! lrt--.tl
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beiDA neqlected. lt 'y =

equation is given b5r

1 und .Il =
3
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