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\ 1. (65) The sketch shows a siphon of uniform diameter being used to drain a tank.
G (a) Sketch the streamlines qualitatively. @ Plesmne Ve m eom
\ \/;k)* Q (b) Find the speed V at the exit of the siphon. Ctg\wh'w .4 44, 400 o “.,\‘WL@

howe riad
U

U

SD ‘t&-

/
s
D(C) Flnd the pI‘eSSllI‘e at bhe lnlet Of the Slphon (lt 1 not hydrostatlc a.SSuInlng tha.é tﬁe ﬂOW there 1S /\l; ) 1/

a. o uniform across the siphon. %
L

53 Mehw ; 5 13
BM T@W’* & f »xQ*J‘:'V\Jz

TLs ovy ;l'vN\Mo’W‘L"J ----- .

4

f/> e sshding to Hok s&iy !
. N £,
@ A dhvtanmlivto \w%\-“wo«\ 2.0 o Stho’n et
b anr . wekin uxz\%(:aA ewter  Free jet 1
1 .

M)
7)14 (N iy end / \

e ;u\a\,\w ond lrat W the Jf\vu g
r & . (A4 i i . A ) _;—-—--—V/
o —k’%"i@wjfx’.‘/ﬂtﬂ Carn »,fu'rf Can d 6w v\'[/(_xt{‘ i o EYW ble 4’ Lo — H’di‘?"- l—‘ g -5
Shtamdowt 123 0 ped wath B Beeanell tqu I~
okl com wid we 6f 7 o

-1 Ci@o\rtj dep) wd o vgin
2
%f\h + b + P39D = /l—szjl‘*'PJ"' pale)
W——‘_)
ot O
= bas atworpheme o Vp2V
— Uiy 5
-

'\/’L: ’LgD + Vz

'Emwm%m\«.do Meomn as loting Rarge, anet lotcemx 'H/uz J.&,'D'tl\ d bo{h
b Ao~ a0 lotivg lage compaed wnll, the Suplww. Aian.eter Vi «V, /@;

——

= > \/75 Z%D \ - 1230' ~ Td%cdlu Mm (,q,qa\;
o3

e

SE PRINT YOUR NAME ON THIS PAGE

1S06-1 @




SovLutions

Blank page

B) e Eibar (0 Rteamne s splom didmefer G comstand | speect towthound
M’(\M.\f\ 'h/m, ;\,?L\m

\B€ @\
—av 1.y g o :
1 S PV 4+ b2 + $432 7 Z pVy ¥ t’s + pPdlo)

i \ l"*\——-j '
Zo: Doa, Vet Vi, byt b b g )

t’z = a - -
> b ra(’DJ). <

[ Recomm tart U wo acctlication  odwug e shrtcumlig Poowa 273
bla boycwostabic untlui g svohon . )

bt p9D = LoVS 4 b, 4 pe(D-d)

b &10
i & ov bha v pEd = 2D 4 by + DA

b, - ba - _psU}—ob\ o
G

L ?%mvbl&j Cugww\@kt )

1S06—2



M@k\\. ,ﬂ S Saumons
5D w2 A

2. (65) In a certain flow, the velocity field given by V = %cr £ — czk, where c is a positive constant,
and 7, 0, z are cylindrical polar coordinates.

(an) . ! " .
\@;&/, (a) Find the acceleration a as a function of position r.

(b) Show that the velocity field V satisfies Euler’s equation of motion.

Given.

In cylindrical polar coordinates r, 8, z, if the velocity field V = v, +vgf+v,k, and F = fri+ fgé + fzf<
is an arbitrary vector, then
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3. (70) The figure shows a sphere of radius a that is completely submerged in a stationary fluid. Find
the resultant vertical component of force exerted by the fluid on the sphere in the following two ways:

Y

by

>
\3;

(a) by using Archimedes’s principle; and

)/

b) by integrating the vertical component of pressure force over the surface of the sphere.
y

Given. (a) The hydrostatic pressure on the surface of the sphere is given as a function of the co-
latitude 6 by p = pp — pga cos§ where pg is the pressure at the equatorial plane z = 0 of the sphere.
(b) fo sinfcosfdb =0, and [ cos®fsinfdf = 2/3.
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