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la) Wilh the tsual nota.tions. derive the erpation of continuity cf afluid iow rn

The iorm oi

*+nr- 4=c'
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_d
$:Lere ; denotes tlle dilTerentiation loiiowing the iuid particle-

dr

{b) }'or a.rr incorrpreesible liuid, show i,hat

lr' + q- + r_J1

are tire veiociiy components oI

{c] DeLerrrine iire rondil.iori th&t.

(r' + q: + ! zli

a possible fluid
lf"+E"f:'1,

hs
),

motit}r.

rvcuid be iie r.eiociry' cc.rnponents of an incompressible fuid. Shole that the

s-tleamlines of this moticn are re.talgular hyperbolas rvhen the mr*.ion is irro-

ratiotlal-

{a) With rhe usrral noraljons. write thr lhler's equation of motion of a. {uid and

use it io sholv ihat ol incompressitle, iuotational sieadJ- Ilorv is.giren by

! ')*f,o'*t,= co'srant.



/b\ A loro pinc ol length I has slowly i,aloring cros!-scctriol. It is inclined ai an

arslc c1 to the horizontal and water flolvs steadill. through it from the upper

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

lolver end. .r\t the lower end tlie rvater is delivered at atmospheric pressure n.

Ifthe oressure at the upper pnd is twice atmosDheric. Shorv that the velocitY

of the delivery is
..

l1jl,,;,;,,,.*r\!'
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where p is the rlensity of the water. Ans

q;J. r\ sourc€ ,q and a sink ? of equal strengtls rl1 are situated within the ,pu". boun,t",i l
by a circle whose center is the orieinO. If S and ? are at equal ,listances from O l

on ounosite sides of it and on the same diameter -,1O.B. Show ihat the velocity oI

the li{ruid at any ooint P is

/Os)+O/l\ / pa pR \
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rvherc 3'and 7'arc lhc invcrse ol S and .f rvitl rcsui:ct 1o thc circlc.

Q.i. ,\ soliorical ,:ovit1' o{radins.l?" coltaining uas tr.t nressurepe bcginsto expand rapidly 2.

in srrrr,nncLile unb{)utded liquirl. Let lt be ihe rodius cfthe cavity at tiale:t. tr1

ilic I)ra$rLuc oftlie r:ar which is aseurnnd 1,o exornd accorrliup to the loly

n. //r-!\ "1-:.- I 1 I

' 
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Shot'/ ihat the Dressu!(-, n of the liqrrid ai :r prirt rlislauce r frotrr the c.nter of the

cavity is given lrv

. dn Iwr -^ /l: .:-. ar6v)tv b^jnE n"g_e.reLI t. 1 = : and tt: (t + r),fi., show.hal(1' J
thr so|ition of the above equation is giveu by
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