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/ (@) State the /?cyno/o(; fransport theorem . (27 )

\\\

620/7 (6) For the fo//au);nj C'on-frol, Vo/ume, b// chno/p(_g —fm.n;/part’ theerem,

M paver
dt 4 /'/s;vsfen

ié‘-; —ﬂ—(— ff vV dm = ? where  dm = p AV
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/\’eferonce. framc 1S inertiac, (8%)

(€) (Write +he C,nf;nuit/ efua,hm, ﬁr the above control volume, (¢%)

) .S'uffo.u +he refarence, fram& S Set it motienn with constanl”
acceleratine , ;s the above jﬁpfmu,fa, o give v part C4)
still valid 7 w? 7 (6%)

2, A c//;no(cr of radius R ;s adyanc;rly n a Para//cl airstream.  llustrated

(20%) below. Assume that +the Flow is inviscid and m‘ce{y affached

on the .s‘arfaa, af the Cy/;n/er. 'Fl"'d 1he expression for the
V@locipf on the C}//inder Sar/ad.

v 9,/;nder'
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3. Make an ana{fsis of the case shown below , where the vane moves
(20) fo the rij/n" at eomstant ./e/acit/ Ve on a cart, The Jet Ve/""p’
and area are l{/ and AJ', The pressare ;s uniﬁrm. C’omf""ﬁ
the for.a’.-s’ Fx and Fg refa—ireé( to  restrain. e cart and

/Qdf €t o this non—acw/ero-/i:z] condi fion . /\/ej/ec/‘ Cart we/j""'
and. fric#ian,.

V. = constant

Y

F

X

7,

4 A pair 0[ fru, vorticeS are locatedl S/Mync,h—icaLj near a circlar

@01) C/I;"der of radius R, with same Sfr&njﬂ\. and. a,opo.s‘/'fz sense as

Shown. If the freestrearc ve/ocié)/ is o, in Y= axis direction,

@ find the L/e[ac;7 distribution. v +he X—Y plane,

) find. the ;/&(acif// of fru vortex A,

(c) find the locus of Foppl poirts (i.e. +he locus of which the
ugloc;f}/ 07[ the pair a’l' free vortices are ZerO) and plot b5

on +he XY plane with the preSence of the C//ino(zr.
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S (@ Derive: Ha fo//uainj efwa,-/im b/ using The - boundary {ajer Efuat"'w
2% :
x (%), , - B 4 Yos 4 2 »

! =4
whece 8, : displace ment thickness _&—fc (U—u)o(dq,.

@ : momenfurt thickness ._UL‘- f:" u(U—u) df

Wl
(O

U : u&/acif/ of 'oofen*ia»@ f/oa) a::dSide the bounday [7er

)) z

) 'F;,w( out Fhe boundary [rf/er thickness §(X) by using above 42.(1)
and, The velocty Aistri butiow '
2% (oc<g<s)
24
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7£Dr +he s‘/'eaﬁ, .F/af’ p/afc bau«nd—o-ty/ Ldjcr acnse,
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