[_e Ssan 7
\/opl'acil-\/



\/O("}lcil)’
Delm-‘}"u c V x\/ in 3D carfesiin coordme "e;,
dw _d dw d A
cord V (w V) (A—ju) d_L; "%(;)K

I\

lement ABCD 4o ABC'D

DISJ’OP'}IO-—\ a“ a Flulf! e

Dc-[ine colotion as the "‘3[‘ ot line

’\ o o
1 RD - 8'p’
dys j-g.{,uI heat 8
udt 4 dxdt do = adat - Ty
dx I-i:_i Jydt ina inidia]
1A' [} vdit and
& | X 28 +dpedd = T =7¢=-,'T[-4£-4,;l
edis i do = _df —dt Lda -
q 2 F N 4
. d= _dp
Ab\j‘e} > 2
a“J dt
Aﬁ = qkn( g____Zj_\;___ @S J+ = O (-fofuh‘-“-/ L'“ >
yt ay JyJ* d430
o~ flu dy d+4 d}i‘lt’ cl_y d
—_— 4 = d)' 1‘ Jv Lt
d L -——"——-v whon J'l'——)ol >> = ay d+
d?*éﬂ?‘” oy L I

Ao{ = Sam¢ s*m'l'ejy =% dd_\_;J'}

Rohdsn
det _dB _i1d a
do = < -2f ’z;‘f“””zf—r‘;“
\/DP'I’I('!'L/ Cl_Q_ \/ * J.t -(-,_, -H\(
= (Yot {74 i3 de l-\gJ =3 e < la ,oc.i
Q)—Qa—— - g_\_;_;_l_; = XV ctiay ngvlar ve 1)/
2D




\/omlnc i-’-\/ Tf‘an.s por+

w= VXV
* S"'«(\'\' wiH« momcn{'um ezua-l-;oh
p) =
"\{ 1 V-vy = £ - ‘lf_’. y VT
IS r
Rewsde ta derms mF w = V-VV =

s V(vv) -Vxu
» Apdly curl opecater to entice eguation [ ¥ (. )

@ Time derivdive o'[' W sppesrs

3 gx(vem) - - 75 (%) +vx(*’$>
——

¢ Vx(viw)= Vy.w ~wy-vV *W TV -V YW
v-/(;wﬁb!‘.

" UX(IB)  Tuebdy s vx(cA) = c(vrn) @) xA
ot ox(fa) {(use) + (96 % vP
and gl v(f)._%vf- -fva _ ® s | v

R
vx (%) - P x vp

f?.
’ Vx V;? ove (1 alone
( -—?—-) ’e |'} l .

A
Eulai\n %_, ‘VK(\/XW> = VIDKVP + VK(V:‘)
frame T 7
L grongian Dap w =
F,jw’ ( ) 2 AR +l§7x(v'Y
P f 7



BO(’OCIIVI) C

VF x vp

B

Rcma-lngr AxB = IA ' IB) w 6 L
> A

IF 'H\e cler\s.-l-y anJ pc‘e.SSu(‘e grincn‘l’.s are no+ a"jncc\, VO(‘"‘IC"Iy is 3enera4c<[.

,/.):'I

Al

\/or‘-l-c x  Steete L“"‘S

VIXTP —Vx/%f)

W

7V = el «se A‘Vv

Conservﬁ‘k-’" O'L an})lar Mon’\«,l-va- .

\/W"I'\f-"l\/ incleases wLn\ 'H\c "Of“}lc(l) V¢cJ°r 15 q‘a)-uJ 'vi“\ -a’a‘lu, ‘{'Idu

Ex: Cc»—loav\ B737 medel, hove a  couvl movndd vorkex 1cn<u.1'-r

loeated guch hd  #he circolediim
Where 15 [wl grsatest 7 Assume subsonte Flu.

<

'}&Vck oVer 'H\e WI;@-
A VW & ’-)ﬁ‘;"l-b
I -

-~ Q' D
T3> T dulwe

G

. diw}
LIV D ek

N oo = M
c:9vao Hdld

. = Jlu\.
DI yVae D ez o

—[lw|jvvl ws& ) =0
el )

<]



\/or*—ex 5‘]‘(6"'61'“"15

4 S«;y we L\we AN Qirmass

S L

* Tkrov;k some process , it Mo now has vor-hc‘.l-\/ (s} < low MQjM‘l‘uJe)

N Pechaps  vpx up £ 0
(L «
V-7 and VP are oot

; 1[:.’0..1 s
~ ? Bcv-lu., l‘?"

C S o LTS

* G:vcn ﬂwl* Fhe Avrmags | A UmJ-aJole ( lr\o"‘ kumiJ qa'r) ! H\c, i accelerches Urwafc‘

"4 a5
v ? ££$ Sma (|
6‘( %’i’ = L‘).vv +'lf W

|
7 c°e 7 ? ¢ 77 :JWHVVICM

o Vortex S+r‘ewlc1«in5 Incleases +LC vor'l«chl),




G iven A region oF \/oml,c,'.l), where  Cirevlar Stroom lines e xist W‘WM

such  that w-vvV :O/ the Governiny C‘uc‘l"l;h '3
Dw © 2
= - W+ T W W is
VCC"Q(
ovt o
How docs the wr-}.a'i\/ be haye 7 e pe
Du d*
—— - Yy Ww d?w = Jll\) 2
o+ (5 ) (St e
This (s E with ' '
PD w “41&”“ &P"'n“l“}‘ °;‘ VaiuL{C’ ﬂff(‘o“l‘
w="T'R&
Solest.
TT::- =Y & + L IR, =)
o RCR trhg) - -A
T_LUS( N ‘J-t"‘-l
1 2T
vy T AT = 4 g
T,
So)ar}u;n is T :'T@Ju;l‘}
>y

\/ 'J'I‘l")' € (a
of y 0{ (ay s ""o 2¢ro ex,:oncmlu“y (eW'\JW“NVJj






