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Note Ansn er fiom both the Sections as directecl. 'f lre res in the ri -harrd nra

Section-A
l. Ansrver thc follorving questions:-
(a) -fhe 

streanl function due to cy'linder ri,hich is rnoving u ith vclocitr I I ancl V
rotatirr_s rvith angular velocitl,' rv is -

(i) r1r - Vxr - LJ +

(ii) \U : V, - Li, *
rv(rl +)'t) + cgnst.

rl'(tl +),t) + ct-rlrst

(iii) \r : UV -] rr*y + const.

(iv) rp : uv - 115r +yr) + const.

(b) The kinetic energy T of the liquid on thc boundary of tlre cy'linder-

(i) -;ploov
7 r.(rr)-; p 1 dqr

liii;-lola6
(iv) iola14*;

(c) 1'he velocity potential of a rotatin-s elliptic cl linder is {:
(i) wxy
(ii) -rv(a2 - b') *y

. a2-b2(nr)-\\( .- )xl' a'+l1z '
a2 +b2(lv)-w 

=--:;:--. (a._b.)xy
(d) Q due to tlrree dimensional source mat the origin is-

(i) var r cosO

(ii) l/2var sinO

( iii) - l/2varlr sin0
(iv) t/z vai/rl cos0

(e) The irnpulse I necessary to produce the velocitv U in the inner sphere of nrass

(i) II w cosOds

(ii) fJ *,cos2ods
(iii) JI o sineas
(iv) II lrvl sin2ods

(1) Thc cquation of continuitf in cl linclrical cotrrdinates is-
.. rJd lrlx liv t .(i) i ' ;i +;i,* ;lpw) = o

do tiv l; , . 1;tii) ;, ;:*;; Qtru) + ;'.Gtu) + -(pw) : s

riii) i1* -i (p'u) +i -,Grr) *;(pw) = o

(ir)'+-] +'!,(p*) + -(pw) : s

(g) lrr usual notatir.rn. the stoke's slrearn tlnclion lirr a sinrplc s()urcc orr the aris ot'r
(i) rnx/r(ii) rn sinO (iii) mr/rr (iv) rnx

(h) In the vortc\ nrotit'rn the vclocitr f icld at a point P(r:) is q(r--t) :
. I :;r !)irr'(t) 

- lll ".lt'' 1.; " lr,_r,l
I ;,'r -(-r(r',t)d\,(tt) cttrl - J.fi 
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I (iii) div a,. Ill ffi ou'

(iv) curl Lfl ei'1/, rl ar'
(i) Which of the fbllorving represenl \\,Ave cquations-

(i) dyldxr : tlcr 4tA
(ii) dyl6x2 : tlc2 dylaxat
-.... ^a ,^ )
(rn) crylcbi-: llc- c'\lc\-
(iv) 6yl6x :1lc dyld)

O 'l'he potential for a pro*uressive rrave in a deep canal ol'unilbrm deptlr is rv:
(i) ace-il",.-nt, (ii) git'n' "tt (iii) ace(""''tt (iv)

2. Ansu,er the follorving questions-
(a) Find kinetic energy T rvhen the elliptic c1'linder rroves u'ith velocitl U parallel

3. In the trvo dinrensional irrotational motion of a liquid streaming past a fixed elli

(b) Shorv that a sphere projected in a liquid under gravitl, describes a parabola of

rvhere o and p are tlre derrsities of the sphere and the liquid and W is the hori
(c) Find the necessary and sullicient condition that the vorte\ lines rna1, be at ri_elrt

(d) Discuss the progressive rvaves reduced to a stead-v motion.
(e) What are capillary u,aves?

Section-B
Ansr,ver the following lorrg - ans\\,er type qLrestions-

the velocity at infinity being parallel to the ma.ior axis and equal to V. If x + iy:
and a:c coshcr, b: c sinha- then prove that the velocitl, at any point is

q2 = vZ(a + b/a - 5;. 
(sinh.2!-:-- rtl+s-inzry)

sinh2:+sinZrl
Furtlrer prae that it has its rnaximurn value V(a+b)/a at the errd of tlre rninor axis.

OR
A thin shell in the fonn of an infinitely long effiptic cylinder, serni-areas a and b.
an infinite liqLrid otherwise at rest. It is fllled rvitlr the sarne liquid. Prove that the
of the liquid inside to that of the liqLrid outside is 2ab(ar+br).

4. liquid of density p fille the space betrveen a solid sphere of radius a and density
spheried envelop of radius b: prove that the.rvork done b1,an impulse rvhich

velocitv V is !xav} {rr' *".* }t' b3-a3) 
.,R

Obtain values of Stoke's Stream Furrction in follorving cases:
(i) A sirnple source on the axis olx.
(ii) A doublet along the axis olx.
(iii) A unifonn line source alorrg the axis ol'x.

5. Prove that the product of the cross section and vorticit!'at an\ point on a vorte\
the filament and for all tirne when tlre body tbrces are conservative and tlre press
function of density only.

OR
Shorv that the motion due to a set of line vortices of strength k at z: na(n:0.1.2.
equation W : lW2r log sin(zrzla) also flnd velocitr cou.rponents and steam line
Explain Karman street.

OR
Shorv that the total energ),of progressive \\'aves is lralf kinetic cllter_s)'and half

6

7. Findthedispersionecluationfbrplanesoundwavcsinair.accorlntin_rrfbrviscosi
OR

Prove that in a unilonr heavr liquid of depth k- thre is rrot n.rorc than one rlave
given velocitr,. and that anr velocitr less than ,[Zg isthe r,'elocitl ol-tlre sar.ne

z-nt)

[2r5- I 0l
to r - aNrs

veloc it1,

US recturn ('::q*' 
.\ o-p / g

ilngles to the stream lrnes

U2x5:601
ic disc ila2 + 1,176r - I "

cosh(E+ln)" ar - br : cl

is rotating about its arrs nr

io of the kinetic energv

' and a fired concentric
tlre solid sphere with

Iament is ct-rnstant along
is a single valued

) it given bv the

ial eners\
and heat conductic-rrr

ength correspoltcling tt-l an\'
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