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Ql. (a) tfihe velo(:itr (xtnponents of a flrri<l at (:r.y :) are
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nlrere r'2 : .[r +]lr + z), shorv thai t]re r )tion dest'riired 15'rr',r), and trr is

possible !\rrtlielntor--e. finti t'ile eqrratioll of iltrean li es [60 rrLarks]
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rv[ere o an<] i) ale (,()Irstarlts' is rt possible fbrrlr for a bouudarv surface of a

fl*id. {40 marts]

Q2. Define the terr&s Conrplex potential iurcl Complex velocity ol iur irrot[tir)tal

hvo direNi(rral rnotion of an iltvisci(i fluirl irr z plarie. Iinrl the c;orlrp]ex po'.entinl

0f t rinifbnlr $tream rrlaking an argle 
']: 

eith the rcai axilr ill z'P]due'

llfi,heruore. if a circt ar <:ylin<ler t't r;'rti'r" jta + i't is irttrrxlrrc'"rl int'o the above

streau, lild tlrc (n[Ple]. potenti!|l in ( plAle riefiried by thc transfillrrralion
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where. is a ((Jtrsta t. 1100 rmrksl



Q3.
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State altl prore the theorem

tylinrJer rhre to a doriblet

of B]lrnir$ alld lr'se it to idi] the force

(,t lfa sohl lx,rr1,l;11-1, qf x large spleri<:al 
",rrf"r,",",r,r^ju*i.ffni.l in rn.)l.i<,rr

errt'lo;es <,l rsv4 srtrf4,,e..S-.m :1.....1.. tsrite.luwrr tf,. "",,,,1,

actirlg
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eqtL.1tion forkinefjc elergy of the movitrg flrrid rvhen it i$ at rcst at in6nit)r
(h) lf the velooity potential / of a sur.h fl,irl rlest,riherl iu p^.t 1,.; "rtinnoraplitce's eqrr.rr,iou v2e = 0 arcl ff i" n s;*,, fi,o,,ri,rr, ,,r, 

"_ 
,,,. = ;,'rLrrw rLar, 4i is rlcrcrmirrerl ,r.rr;q,,*i!'tlo, u,g1,,,,, r. n 6r,it.. regio,r. F;

(t:) Supprxe a prrff of hoi gas rigt* tltr trgh still air ard it iakp_s a rorrgl y sp
shape. The .ir is s*ckerl irfto the g.rs 
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fixed centre ald radit:'lr a ;rt tirre t. The rnathelratical rnoriel is given bg

v26:0, r>a,

d = Ltr <:osl aa r _J.e
*'it h L.rrrndary r,rlrlit ion
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= i ?'(1 - 3'osd- J(:ots'd).

wLer-. o is tle r,'ek)city potelti{tlr Li is a eorLst':rlrt velocity of t,lre air and ?cotstrurt. lbr tlie i;]"rurrretxJ, about the line d = 0, $lr<rw tJiat

6=Urcoso*5,"^a.

What is ihe siguifi<*]rr:e ol the atxrr_rc resu.lt?

ll spherir:al polar <:oorclinates (r, r9,1,,),

"" = * (' #) . "*# ('^,#). # (#)
anrl1<nr may rre ttresohlti l ofV2@:0 with()rli proof. 
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