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THIRD EXAMINATION IN SCIENCE 2003/2004

SECOND SEMESTER (MARCH / APRII,'2006)

(Repeat)

MT 310 - FLUID MEC}IANICS

Answer all questions Tirno nllowerl: Two horrrs

l
1. (a) Derivcihecquatiorllorr:rlrililrirrrrr,l: V1,. *1,,r,'[, r, trll i',rrc],r,<h lirlcc lrcr

unit rn?iss. slatic {lli(i ptcssulc nutl thr: <lcrrsily of l.lro Illri(l rcsl)o(:1,ivtlv.

(b) Lct tho ricrsity arrd plcssurr irr a sclf gravilatirtg gas Le connected bv tltc ('latiort

p : C2p, w\crc C is a constallt

Plovc that ifthc,t2rs is iJl <rquiliblirLrli th.r C2V2ir)2'l- 4rGp - 0, qh<Tt'G is tlc
gravitational constant.

Iullhol slxxv thlt if 2 dclrends orl ii singlo lincar

borrrrclcrl tlLcu 2 : p,, scch2 li 'nA,] ,r ! - o

aoor(lir;rlc .r: :rrrrl thr: gas is rrn'

an<lp=p.,rvlLcrrr=0.

2. (a) Let a Bas occupy Lhr: rogion r S -R, rvhcre 1l is a iirndion of lirrc 1, ancl a liqui<l of

coilstant density p lir: ouf.si<lrr tlr. grs. B''/ a.ssrrrning ih;Lt thcrr'is ()ntact b('twcorl

thc gas irDd t,he lirlrricl llil thf linro and tlult thc lrlol,ioD is syllln]cl,ri( al)olll {he oligi1l

r = 0, sLorv thai lJre nlotion is irrotalional.

1l Lllc vclocily al r : n, tllc gas liquid Lorrrrrllrry is (xrul.irnr(rlrs i,ircu show thal. L|c

I,r.ii,ll? /, rr ,, Iv illr i '(/. i ) ir 'lo li,1 ri,l i.. t,r"rr lrr'
; . '2v l ltl'R \ r,/,;,,.,.l ,- | --;'/r,, /lrr.*l"r"r- ,I.

tt z\t. ) tttr



(b) A spholc whosc culter is fixcd alrcl wltosc rndius at t'inlc l is o +l)cosL.Jf' vhclc o'l

ald !, bcing positive (otlstarlts' is sulroutlclecl by nn infirritc rttass of liquirl of tlniforltt

dcnsity p , ou wLich lro bodv krrccs 'lct Ifthc 
lt**::" "t-]"n"'.lt.is 

n' prove tl^t

the pressure at tilc srrrlaco of thc splrr:rr: itn+)tt9u'1tt-Stt'os2@/-4trcos0'rll

Fincl thc least value crf tLis prelssure'

3. (a) Lct ir iwo dimensioral

complcx Potetrtial 1o at

rvhcro )
2tn.a.t

('''tt',
sirrk.

s.nlrcc of strellgth rn is siluatcd at origin' Sholv that' the

n poirrt P(z) duc bo this sortrcc is given by lr = -nl ltt z

(b),lrvosources,cacllof$trcllsthlllpiace(lat(-a,0),(a'0)an<lasinkofstrellS,tl]2nt

at thc origin show that the strcarlllincs ale tlle cur-vcs

' (r'-t lt')" =,"t(,t' - 37'? + '\:rru)'

is a vrr.rial)lo pariuuclicr' Sho\v also tJr^l' th' fllli(l ()lociU irt iulv lx)il11 is

where r1,r2 aucl 13 itLc the distanccs of poilits frolll the sonrccs and thc

4. Wriic riown thc Bernoulli's e<lualiou for stci!d)' rrolion of ln intonr pr ossiblc ilvisr:id fluirl

lf fluid {ills tlrc rcgion of spitcc ort thc positive sidc of thc :ri axis' which is tr ligid bourl'litr)'

anrj 1l t'lrero is a source 'n 
at t}ic poilit (0, a) rrxl an cclual sink at (0, 6) arlrl if thc pressure

on tile ncqative sidc is the salue as the l)rcssure at illfillity' $llow that the rcsultallt plcssllrc

' rpm2\a- 1'l 
rvirere p is tirc dcnsil'y ofthc l'irtid anrl a)l)

oo tlrp bourrrltt) tr:ri6 +,f,'


