o g :
’ & &y |
.} Rt

- S - pr_c Q- .8 ——\/ ab and . Cap ’ﬂw obsé_w@pm blwo QT,; the .
-: - = Mats —fﬁODO HDE 2 veam iyies ic d,gémei
3 M Streant fanction: - /TW\ pex Uﬂlt»ﬁapf Ler to ﬂ&%w D|E gz

“ Concidea a_ & - dirvie nsiovex %l} : A = PAV fs 14
§ %) oYL ZLMPJ-&M"”—\ Wheve ;Avea, A = MS £
8 | Uoc;.g%uai—z AT | } (e NM ,.__a @ i -
/ﬁ’"‘ﬁ/r (AQ =AY o s.
=_ e (4n _ J7& é
.‘ ’ln:fﬂqaa.,__gqr . \“f_}f—/ ‘
! J ﬂ(_/ —c——— im AQ =/, f
[ bol AN90 an ~ -

~ DemengmM_i__\ L

81 So eq u 2 2//D(P =—(’T/1<__.<@

4 | A " or ™ ;
i | The }\uncfran 72 ﬁ) i< ca/ea'm ; =+ b @
| ction. Considez a eront fmam/me/g ¢

gv/f
” ab _and Ccl : - 2 / q

e Mt e N P & = e

u >4 = ] e
[ ..“ Vo \l : e : / '6( -
N A ¥ & pus o the wngeqvmon o
- — 0 b . llmaec the mass low theoug b An DM
g - '» unit cﬂcptﬂ) the suvn o) rﬁ/axf 7\[000%30'
7 : Mq[; Ay cmd ~AX pe« a”mt dep‘% W
z ‘ J S0, mars flow = AP = ’N‘“”
(ot An be the iovmal dictan e blo :

Scanned with CamScanner



i e [
. W‘ ] SNEEL
e ( AD - e 2
T sl S0 cdappta Sy - e
I . = - 2 X - -
—— 140y, 20y +2% dy — ‘ ln +he case o) Incompressible }lao jor
. 2x oy Vi S polag coordiriat ex -
4‘ Co ]avl')’l, \3 and (§) } e - g J’:,’——___ V7 a ',y Ea(g = .
1 | TR AN W — %27 \ A
oy. - 2y ’
:_ fy = = 3’5& : '
EP ox - ¥ Advantages d), S‘-(:maméaocﬁo")
s Y X ¥
pls Th molas coordr nates W3 d \. Y
°f J Sy, = 29 U) 9= constant or ¥ = constanyt glvestha
A AR 9_?_ : ) o leguation o] streamline . 4
+§ g = —2¢ ) Ud| “the Alao velocities ‘W’ anJ‘V mr) be eﬁ_
2% B lobeaned. PRI

| (n the case oLnncmpmtﬁlblc Houo “P’is ont!

tant; ¥ i< alko 'corutant and definea

\fdoa“ty potertiad Jun chor; :

| Y10 40 ;eyﬁam function for incompre Gible | +for Gon v ot ational jlows the vorticity i
3 ’)lou) g’ Z2y0 - ' 3 ‘ dJd
il QPR w ./ qu =Mt L = vxVs o—€D . :

G 73 lL ‘(5 (S a ¢calgelecnction theon the

mskg
J

e e — ——— e
|

- 7
Unit is 07/ -

cuy| of tﬁg(jtqa_d.engf ola sm.lcm]\uncﬁon

54 y b
< i

Scanned with CamScanner



Ao iy

l\u nction

'e.t-o ,__éé’—— é’dw,

vefocity potentiel——-=="37" 4 rr 0,4
Z@s h@,ﬂﬁ/ - $(1°.9

v= 7. O

atio mﬂ W&’wg i
21 ot e selocty s,

.u:+v,+oot— a(ﬁw 345_];{:_1—1:\
o 45_,35___\
unrt vecto k¢ x

A

,"F—.‘rv. [

| Yo 2d 2
ST e . —
— [ V:2d v -126 Y ( f
e p, 9r T 98 r‘is.ns 24’ |

’Iﬂao‘aiwrw' Alowos aan be daceribed éq'dm'

velocity poter)ha/ Y

Cach!looos are
40U pm&en-ba/ bi&

Dz}lkénmce b Juwo P and ¢

Cons ickez CMW@_@;&L@L”—%@CW

| Stream function_ | Velocit Pa“twtq'—
i ‘i[ ! Velocitu 1
() i Stveam Lunction s u:e. () $ewetondn function

d for both wtation)| E onley applicable

Ww Coe/yzuau’l“r 0]\ Like B & Irrotional. ‘+ov lpmﬂana] ;(/000
I omcet be Ak sarme on both sides Mu‘m‘r ' | .

¥ N on, by n_cteian coovdinats : ] UD)| Strean functions dg(;_ Ul)valoufq -'poten’haf
H U- ?’¢ ’ ned ‘ﬁDY 20’76/0(,05 or)(q Zund‘rorgjzu;pphmbfe
! ok : f{br é'-D.#/OuDI
! Ve op and Gii) Flow Ale/d velocities. (i) oo A,Q/J velocit
|
T

ave obtained éu J,ﬂ_ &4 ame obtarrxJ/:q

ol
fﬂj

er@r)bcthnq @ it ths fﬁererxhaimq &

PP By NV

:‘%ﬁ e to e oty

Jamgd

1TCECCIOoT7=

.
e ST S I

g in Cq (i ndwaﬂ a'mr c{maifu
g 0

¥ &S ’A:recb’oﬂ e

Scanned with CamScanner



==

ir 2eot ational oo

A Qﬂvem ﬂe(d o}\ fbco %j —vIx +udy - o
Cit

| ez/rh celey, [veo ol vo«’dca Or VoLt (ﬁu{}kp ‘\:@M
| 141
T‘fﬁo uo;l,ur!‘rt’a mau be 2e20 @A/@Yuuflfgye in o

h 1

e }JeJ chﬁ a L<floc,o IC Calﬂf(;jbe%t/ M“H’p%“ﬂjO L (G O}W%\&

ional. l'tﬁxz voatic ity i 2420 Tﬁaanagj%l,_/—— /f o %— SEE, t

tle_aio nans A N L L o
d re., Oy = c Wz =0 § 4

=

N PP

{2 2y = 2w ?’0 = oW 9W foviE— [, Ctream unctio Tor
' —— ‘¢ V) &
‘ 22 ov 7 22 oy / 9({ Do 7Z / Jndﬂve af—q p;—t

:' < netiaf tion will be
190 +he caw of, 12 ptotiond Jlow velbcre, —— @@aéi?”&f@q U Ee poperdiilen

Z)o'terrhaf lu f)C%WLC#)UD! (Lo~ constant R i A . }
V-wp 3% ) _ B X Um—(orm Fowo: .
fj - S ‘ L Congideg: an unijovy ,Uooo boith ueloa--

M;Pdo 3 CQM ; B Jrg \/N oviented in the +ve z divection.

ré "‘"2 0 . : { i ¢ ? " : - : L N
oy >y J e O s v
—edrtdlly o o e
[AyNY . —u —]) = >
(/iy:' }A,’n . Wk . a0

Velbocen, . ‘potential lov —rﬁur um-fbmo -How
Is om,u{led as: o - 94& ol

Strean junction P c. & | Vo b & = s P
T d)fP oL B — 7o of o
9"\0 J“ 4+ 2({) &IJ D 3 . ;:-‘1.'.,-‘\3':1-&\'(*'; v Aoy - : —: Qt,{ ¥,

Scanned with CamScanner



\ Cee

Soua ce [[ouo

Conuided a 2 devveniona) Focormi pr—
zxgublw oo wohear all ctvearnlinzs are iy
Pr ﬁ,—g,_f’mm a centaal point O Such a

j lsuo i€ called «ougce ](ccu
% ’,f‘ . /!Q) . \N \©
™~ P B
X%/K e 4
o m—
ARET A

,/ / \) Va J.

i ' He re —H'zﬂ \/e(gcrﬁes &Yj VY and Ve recij
' bl f Y, . tangenty
T (g |n_{—24,—a-hna : ik : Vo = vadia) LQLOCI'(Z{ an 4&'

~ Iy ‘ —J J e [OCH‘L{

’ ’ polaq\ coarofmaf_lj vV 78N 8- l7 { y :4J[‘lp‘\llg‘¢\lnb“'8 _
& e o

Cincatatron, [ - —Sf ' 5 3 AR AT

b e I L PaA e 4)4&& a§ M A Vo(umg }(ou) 3’&19- (/ mn = O'JX quﬂ
| iy 3R 4% = V. — @ dc¢. ) Vo(unvw ,PCow ra,fz, per umf ngflo \V"’\
: 2 Faihe - 32 S &)A\/ A,

ALaaY, &—%}\/v/\r—ii RN

AAQ. VBT

Scanned with CamScanner



P S

S

R

TS

e

TV A
SRS

e .
AALR -
e AN T

kd

2

Cimk f fowo

bo_a__<ink Jow, the clroamlings are

! (,{I‘YU—CT.‘OJ-"HD(/O();'C{( e ovigin - for cink oo,

the streamlivus ave SUl)vo dial lns § from

a common ongin along which the | lewo

ve /Dn"tq KQavie _drnvp 7¢ o&/ 2O b Jf‘_giaﬁm

1yomYppint 'O Indecol |G cint )lows e

Nrply @ negative souy gloq)”

J X =
O~ ~ [N i A
| /\J\g}( Ny Y7 /
! 2% + N} _ SN
% frorm s-twamﬁv&g_,"?_,gmi---————lf‘ = ( /Y l}‘l O T ~dhiccrete
] ~,——7—~‘"“7" ':”‘i 5 W . ________‘______L___——-——-“__,,-— » ~ ; ; (Y N ST
§’ N N
o - s # \/ | " 2A -
S
s — m = =P /Vy;[dg
— = —a Ay /-PI/?
r,‘- iy 3 V =y = ""«973—7’/%\-
. - — TSR N (:_GL_——‘ N wlav R "70 o
Tov ovaluale e cieculation for _Souv@ v A = Vol AWy o
T floss,: veall dhe X V=0 everyeOhere- L - oty Ltz
| S T R L amE
¥ r' P ,i{[LVY v).d(:0~. A y = 94¢_ = TA

Scanned with CamScanner



Yy 3 .

| 1 ovalocts 4hs craculetron Jor ay

H s
[<ink_Jlows reanll the yxv=0Oevengh, .

: Ir 'rcf*rn/, ,[/ﬂ = —:)Gf/VX v)-ds =0fJ

i
t

z —_—

j

'%:“] Dovkblot:

|

1l

oy ) )N b |

oo %

o 7 T - -
- AL wiris =

Lo

I At amy poirt T inthz |

/"7 H 3
m Junction”

I - . 3
} =

B i Y

q/- = q)(,-,_,.,':‘_ ki q;fiﬁk - §

5; W - A — 2 & - ;
; S 27 Zk [)35:52—9,}5

f 2 =A AG -

RE

I
} . " e 7
ket U appioadus O wlils the abwiuie

inagritudes o the si ngnq‘f:ﬁ o] the LOUVE

L

land Sink jnereases in it o Laibion Yat

———

%e pa.cdc_/d Ad eeraing comr’ar)_j&ffﬁ#‘z

T : — 7 . 7
\DvoreeS u pbtoin o doublet -,

i -y degcnera_ﬁ'de Case G} oo Sour

Al-K /

| ok pais 1he¥ Leads o o singidenty v |

| @-_ade

[called o doublet-Consider _a%ource %) I DA
g | ‘ E ’ |
A ey e e 3 H —_—

Scanned with CamScanner



B

o
/ pgoMo.. D .
\\f) it _,.‘,._./—-,__ (}uvr,z,ly, ) - J

e o ey /

{4 IS_ a /0(4.) WLW((: ﬂjj ii_”w._"li_ﬁf
amlinzs are conwntyic cirrles aénu/ a_
given point >\/p/oat£7 ou;l/ be conclant ina.

Ur{*marolme but i¥vg ffor/) ore strog.

T & do e e EEEE——
=T - "QQ,/——'— -S'md-a'—._é%]\ ﬁ \[DR'(F’X Z[OW, : |

E

-

mole o arotheyinveitels oo;tL diclana
—/mr)’) the COI’DI’YDO’? Cﬂr/ﬂ
=z 0.

e g e et e e e et 5 o e

2
W i a coutant - Z -

V=R eing_ = C

(ﬁV <. :——\/Q;./O(C

AR T e o

. -—VD,Q/TU'

. —Kk sn&" )

oy A -—27(7!{9, )

|
. aic. L, | /AT

N,z -1 _

—5- —
R L r= qmne T f XAV

SR R Al GE SN 'f‘ dg,r)@-‘f (,[ d? {:f:(){ ef 1}) DD{_a ‘Z___&QQKCZ"? ﬂ./ udo_g%_/p-{eﬂffﬂ}

me@and@ L B . T T oe.

”-” T \" 4'\ '\\

“K_oin@.* 0(909—' g | Sk A WL 5¢

ARE OV L, ATy A 2

0( 1+Qll i I—V‘Q Siqn maC; : 6(4 mtpqra:ban% = —*ﬂ@" - e
8% C | Lcatethal g U ne Ly (BAT .} e

P plocod g '
. G e i 3 )

Scanned with CamScanner



o o AN

A‘( D@}jm Ye (:;a;rd 45‘_,(;,

i S SR

i
) S— PRI L .

W am. {’cmd] on

T s e

v_'t——‘———_' »

L’Oﬂ’f(ﬂ"j(ovu i< m;a-fa_f{..‘ﬁ/f w;ﬁ».;warc

AR e S ke i, o .

r—-&‘r S

:( s e

f»-»-—~‘~+~-~—-_~—~~ ST G -

exapt ai the pmrl’t e O uu:rv the

......

VOK{’CF&}‘-{ (._C U'?Alfiiﬁz'
U

i

. ﬂf*..

= &.,J' P

il —— :
_.” i ’n'f(??’ab g{_i /7 _ 2 ‘

/ow

ve [0(: f‘y :_,f d

| - f;h(v,r (uT(«L‘(:Dn {-L < @ 5’0

Ty

a G Vee
v ]

\/K :;’.,‘ l ‘{‘HF_A—-Q’ gi ._..._,Zh‘—'

PrT CERCRTI >

(v \/, -k sing K fpse
) Q!\ _-r \ S S

13

,;*erf(oco Cv,,.a V‘l .__-4U> ’ f_ »

| Ry 8 )

R 4 R PR glar

. f7 J‘LCVX'\/) ] ) ‘L{fow : V«, VG.-,Q - A ) P —d Inws
o ; r {; -?.34*., nr i :2_5 B
Civewlabvn | ’

Q=) = -'ff'fbwn,lc = —akC.
i 'R?lowqu—a,Lvaﬂdf AAC, ¢

¥ds:o lvxvl*ouc
' ds

Scanned with CamScanner



\f) .ls

{ow

lm” "

MDH:IO ngc;(_;yc_a

::-,.::..‘?“__.v_ i o _.;
Ay -—\Agump ) 3D f; "

N“

,m.,; ;}Z,l

\ibcos (o <t ,Uu @PQ,,@{
JQ.MMM~M@_DO

3, ’stf)a ,Q,;_l_éf .

+ %oy __',_,V(l=_a' G : “ ".?"(r.' /

Vd_cmaisg_;-:.oww

Vi 194 MA Voo =020

toanidl nal (AAT angi 2l S NE
R/ 3¢5 G IR Y A 25 o S 1 LA SR
S RAT B J & A" 23" /‘
=Vt A o0

T8

an

B [ voess DL WSY Ge s gahe ae
wat’s ) o0 m‘,‘_.;, X 85 >'\.‘ w0 YA A L n"—'a-
55 g i
g% i 1-‘)i Ay XY RS ity sty ca" Vi
tocot A~ @m“ -—-Lw( Aise_ JEEAL i Ba Adsed :

Scanned with CamScanner



S ——

Pagato.
DJM P

X%wa ,ramé ,towtul.d (—4”9 {,\,,22:

'lfowu,-;é_aémw __v.Lm,cL_c&&m\ e % o8 "
— Sf";;h" fltaroling h uthw ‘ MM’U r" el b tlotarn. Junchien -'Zm~&unb;nwl.

| Stegsetion point 1 _closcnbed] s .. N feres ot
- feﬁvpyg,ul, Shewn raz Live dBe . - ' ! MM&WL 1o —MMMW@
‘70—.1“92‘ . t/’gw & L/&pnk

T e il o sk el ioghe it | 1,- | 3y

e —-éﬁﬁﬂ__iﬂ!,__ a——ﬂ%_fwﬁ_ | L \/'rszrm 4 _%@,“_“ ‘,d;a\“.'r-n' .
b&;mmm_qm__m__ naby Syt e wih | A % g
A fueese —@:Lnk ){4 J dﬁ_a_d.l_ﬁau_é_-l:o_ L,P,. \/rﬂnit M /m 0;:)

R \ AP AR IR A S e R /A
/ ’ & . Vy’. 1 —%‘&. e o1 T)rvv/,f...%

Scanned with CamScanner



Scanned with CamScanner



