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Ly thi cam rnstead be Oév

Chamging _om
“The mast efficitnt way Jo move pebween
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Some constant refevence. () =~V
" However, for o dishant souurce oMl ob; jechs owe WVHﬁWnl
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+ Becomye l,: s ebie_amol real , ot ka2 read
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[ €I.,IZ,I;§ ave the pru'ncl‘ple moments  of jnerha
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Free tecescion omd Ewlers equodions
- Eulods equadions consider fhe choge in T in the body fame
g, whih rotales with rei/ecffv an inatidd tome L.
L VI [Z{j‘: e = .6.
L coordinade Hranstorma : [;,,]j, = [ong + e x
> equotion of motion: | -/ dJ
“ L | ravrd

b 1“”3 com be e*pMOQD( ecm'ly since we ow m fhe ei/wnéawir.
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. ervﬂy Qerts some F?(?vle 6, = Myang ;
b T, = I3(k + peosh) is conslowd 6320
L T, = Jscas® + Tsind = Ty0s0+ T sic®d 15 const
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L slow (recesu‘on : ¢ ~ ""‘jt'/j'3

Ly fask precession: = Bq1eesg) < 1€ nlect cauple

y '{ E) Ue, we coam Tuylor expamd Hhe /’d&w(‘fﬁ/i obousf
the MI'm'Mm:; an mo‘ujocs cHwn .

L hence @ oud X odso oscillate

L the requdfing wotion iv called nukofion,

ool 1§ yenudé/ 7u4'/'c coM/I&'-
A simple cose of aubwkion is for o honizntal gyresaye :
L expand  Uege obout /2 jn the !

il to=0+
jdroJCO"lc limif: ’ 73262 @=3+¢

Ueir (8) > const + 5 < I;__é-_ ’J?‘-

Lije M wih ﬁe,ua.cy ﬂ; = U3-/1
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- Hanilton's princigle stotes that o

LagmglM DtJ O 15

syat o ‘5”01‘:’.! a f’“.'#’
Hat extremises the action fuchonal §= .ﬂo'i(‘li, i.‘,f)"(ﬁf
where 7. is the LQjmnj)'m, such that £ = T-v.

+ For fixed odgomnls, §5=0 japlies the Euler-lagmmge fuations:

W(B)-Z|v

+ The ferms %‘If =P owe wvy'.yw‘e, momén fo

Ly if the La.y{brfim )y l.n%@ﬂ* o Fa coordinake et then
the con juy ofe momentum i coplomd.
b sbmme#riar e clady elted fo consepation luws.

- The LQ7MjiM oloes not dfine eneqy, so we fom fhe (omiltionin:

(g, 00 = = 61 - 2@, §,¢)

SCl 5. - -2aH ol 9L
= U= 5 . i=-% , | ="

* |E the Lograagian iy ﬁMe-intf(fw(enf, He Hamillorian ¢ coaer ved
©eg SHM: L= gmEt- Lk

L a?%=0 = E conserved

- e-q Chbifks: 1 > dm(F*4 ) ~vr)

L %é =0 = f¢ = J‘=m:’¢ c onserveel

" e3 §y“"'°hic Top: 1= 11(6% p%in0) 4T ( 7'c+¢3aa59)2-my)wo:¢9

[N F¢ :72 q,m)‘ lo')(: j; owre cowe«ven/



Normal Modes

< In 3&1&/&1, small free oltsphements of o sytfm about
efw'/""”% lecd 4o [near e7uqlobnf.

“In o pormal moJE, vy clowort of the sydom cscilodes
of a ;fnyle frequency- But o givan syshem my  howe
muttple normol medes (each with o olittavent frep).

*Considor o twe-mogs systom ith Hhee Pleaf sprigs: The
e7wu%ru of moton (which cm fe found {rom Hamillon's
'mnu‘ple) oM fe writen " ,rv\qfru‘t form:

(o mx.\ _ _[2k “k J,\
H b (Y"izj' ('K Zk)(h
b we ue the frial solution f(ﬂ)) = fi)ew
Ly thes resdts in homageveous [ inean e«iaal—'bns bor He

cgnJ"WllLf )(.,\(zl KZK‘V'WI -k ) X,>- 9
~h 2k-me?)[ Xs 'CO

Ly ponfrivial golidions & deferminant 15 sevo
2wt W or  wi=Ki
LS gither Y, 520 with mode o< () f“"\’?‘g;”V/
or \H=0  Lith mode o () F‘“_';"g‘“/
L +hy case ue Byl have 7uweo‘ the normad moder

by fmeeHy Fhen found ﬁe? wth 2 = restonng F::ci;ommf
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- Gonsidyy jeﬂmj gy;,tew, speciFiea by N/ yere/wh;;eo(
coovdinafer $ Ui, Suppae fhot Hhe ez,,;[,-lﬂhm posttion
i q: =0, Vi. The kE i fhem T:'a' %m“"{:ﬂ‘z

Lt com bewittnar o quao"fﬂﬁ( Gmchon of the
coortinokes: T= 2 3TM9  hoe M s dhe
4V K¢ mo\*ﬂ'i é& Conlfs’uchhoﬂ,
'9""‘&""56, e cm wnte | ‘—;l %TLE Q. WM oand K Pt

= ‘;0(‘4,( T+V) =0 :) M% + _E(% =0 e .ryVM\&//li

—
-

bwe fhen proeett the soume woy oy before.

- The normad mode theorem shodes thak Gor « cystom it I/

coord,\vwlej and quuo(a/“"‘it kE/FE, w2 conn Eind N

'or’rkogonu‘ oscill ahory modles.

L (K- /L_f’) X 08 net o tue enernlue egaafyon,

50 roeles X owe not chhm‘ca/ly orH«ayaﬂml.

L }\oww(’/, X',—L‘.,” X, =0 for "76.

[F all s ave positive, the cystam (s ctable. Megodive

s coriespond fo ez()onmhbl/y Sowitg modg s . e misht juus
. l?eymemcy 18 when normal mook €re7wmieJ are equal QCC(wa/M
ﬂ‘ Cenevod free gcilbfion 15 o cu/)evpoﬂ'hbn of normod madbs.

e (gj P (;()(Am) +(-o:)e;w,e r/-"?>e"””“



Ela&l{cil"lj p

1
¢

F

Stonq 1§ He elofive change jn a dimension when
o ctress [ toice /Mpa) 1S aﬁlief(.
I Y elashc ref'oﬂ, ’L“ef owe di/ec'//y /)(opo/ﬁona/.
o-= E¢ . wheve E Yowu;.'r modAuyy
“Usolly o st in one limension crtespondy fo o compresion
n u%«?anel diwectons. The foion who 7/ cacodles .
L for o unif cude, shess alom the x-cts coups chtins
E(&, Ey,gz\‘: O'oc(’, -7, ;)/)
L lkewie for 0y, 0.
. va on ib%/opl'c medi um wno(&' uniform pressuve
0’;:0',:0‘3;-{9 D CxCy=Cs T -/’(/-21/)
L fo firt ordev, the chae th volume o the cube js
SV =(lred (e )( [1e2) = [+ €xrcyréy
L e bulk modulins B i fhe conshut o propoifionalet,
befween q,ap//'ea/ //Wemd éc c@dcagﬁ I valm
_ ch B — >\O lor e
F"’ B v :5 g* ~/ -

meliywm = /
| | 2((9v) “ a'; 1/)42
- JF o shes © appled  pallel fo e .
Swbnce, F o shear chiess | olpfined
Lg o shear angle . o,

L yvuqJ— be ;anmb{'r{c fov no ﬂd’coa{/e 2 0}‘, Id‘y,

- The sheawr am7le W the fofal amgwlar chimge

Robert Andrew Martin

L @ be poduedt by o compeion of fonsle L J

. 4 —

andl o plessive shess 03 =-07 e@ .
L He char foree § then Oz on 6 7

croke Iewﬂ'l. '/ﬁ , so thegens chey 15 o

Ly He asmeciafed chroan 15 Esy= Oy-v0, = a(1+v)

from }he once —pamde( sloles. a/ =06, g </\>
NS

L the choaw modudus )5 fhew ) :
= O3 _ E& . _E
62 = /D 6 =301

. FOrmquy . Strase 13 réfYEJeered or the Jy/nrnafﬂ‘c

ctess fennr @ here each elument o, 4 e
Corcefowea n the x oyechion fromsmitteol along e ¢ ,olome
b gince it & sqymmefre, & con be chagonalied
L hence  awhi oy sthegeC can be presenfed o
neped components  (c,05,05)
'aqmﬁjvmmd/ft com/afeﬂﬁ /effmkegc&u//e , (o ton ke
opbocted omol aMaly[ed fyawaf&é.

* A shroan coam e H\aayl.f of as o divforten thed moves eadl

point by o vawiable amounf, e x — oc+ X(x)
b fwo ﬂewby ,;@u‘nfs owe moveol éy alfffevenf a/momlg
whove the Méfermme s reloted fo the 7;’@[4617‘01“ Y



Robert Andrew Martin

oa?(m( i__*{‘cmx D £ = ol4 SHored gy
olishoried erax 3 o Vet = LR Aoy the X e @,
Dz 2

L+X
- The sheov aﬁ[e in the xy p/ane X = Ls oistortion s Ax(Exe by, £ax) -
IS a\rfaa =2 g&y gyx‘ 3 9 9x % /J L force | Ayﬁiéfm, O—%,U—}L\ =
) TI“‘ cem ol bCJwMMMMQM n H‘le —_i‘:{ = W:-?{V(fxxfm +€yrlfyx'r€2’x0}arf)
:ymmej'nc &fhg/[&i—mof N L)we then neeo(w{{o add over ol /a,,,'u
z = /X - bin the grinci oxef, this cimghéies fto:
€ ° %; g %:) &j =2 x; *a_f) ﬁﬁfﬁfﬁmf 6 il L0, vou€, ¢ T365)
L the o(m‘vrhan 6:11:\&40 o fown s g}(— 551 © We com M,s[}{ He e—xpre&glon ber < [ feyms of £
L cam J be 0(/& anall‘sed/ info rinc( ad akeJS. bo find i tevms of @
ahw/ 4 s UCg) = '[ )CTrﬁ)2 ffZGTr(E)]
“ln an otopc medlium, the /rmc;{)a.l owel ave fhe sowng
toc both +he _d'reg omd ctradn tensors. EequM H‘w"y

“The rolodionchip blwen chess and chrain com thon be Lownd - Convides o teom subpct to pwe bending  (ne Jkea/)

by Sol\rlﬂj E(Ex,f €)= O’a((’ -v, V) ad ik + The fop will be subeck fo fencion ,1 ' A
C(,chc pe/Mw/q}wnr el He. boflom fo cmprestion, bt b \l A
5 o= [(1-0¢, + Ve, we;] thee will be an wididorfed neutl o,
( +N(1-2v) . (
_ ‘ feom which we deGne the rocius OF cuvefune . \2;‘,1‘3
Ls +hiy ewlly 1n o paﬂ of streq pmpor*'aﬂ"ll + cfram - (Rr)0-R9 _y E M \RE L)M
ond o prewse proportionsd 1o phe chote jn wluwt, T £ ge £ & e
O - ATrET +268 ‘Honee the bending ymoment 15 : !
= (A = = g: fﬂd‘dﬂz E-I/ﬂ/ where = ﬂ

: = \_E;V
wih A= (2 = 8—; G T = [y?dh| i te seondmorentof area.
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=0, X<

E A Euler dhd s made by buckling o =

more oweo. iy bom the nawtiod axrs. o beam wth foce F. g
“ For beaws with two orthogonal  pricipad aces, force and Ls the bending rvomemt- of x i f =-Fyls)
4o 4,4-/-

o‘eﬂeu[fo il je oo lldf. "y F - — £ - P
n f = V +EI Yy=0 > I L=7T e
]

+ To increase fhe beam rigiolily we neeol fo have

7 = ’CT
"nacaml-ilwbem,bmoh‘llg rmomen{ 2;5 T L)H\c Ewler force s then E;j—l_j'
s o fwchion of x: B=Ff(L-X) ly Dfor Fefp, the beam i compessed bt dvent buckle
Ltor small ch€lechons, the RoC can VB b b Fore, i wil sudolenly  fucke .
be approxivoded as Jp = %4, b o verhal cmfilever of lgh 7>, Hhe ceut i +he Ime.
BTy =AL-x)
- 2 . . .
> V&) = @_ (3’.‘35) nomic O€ d%ﬁc Med/fol . |
’FUF a QWM beown I eim'lfhlhm, we FJL -V ( %‘ * % * % n (qu
Consioloy” the  Jeool per wnit Ienj#» W) 1 L> hence  the e?uq}fm of motion s | 2
ool equate forces /moments . WA‘VF* F 9_1_)(.' - 0 3 9%)\(/ _ V.o o
lee?o{(;ﬂ/\/éx)o(.x, A= Foly Palcz —attj' e p?{?z‘ =
17k, a_x1>

yOP

. = ‘518)_ - EI y”" & for &M@(/a&W«W& lawfnj le stress-stronn relakion with &= 2lay T ox
- Ocwlation Moy be simplified by the reswlfs in the vechr equation of metion
ﬁe,c(p(ou"y Heorom - the okllection of 9,225 = J; (V-X) + 602X
Q due o lood I~ ot poiat £ s e /9‘“ (E+3 v ") _ )
fome oy He Adeflecton ab P due fo © We com xﬁ‘rwl wonelike solwfions with X =(%, Y, 2)e'™
X - -t Xo -k -
whon  bbady o PR ane aololg ol Je7wﬂ/l%. -/ % 0 -k*2




L fr fmw\rvme oligtus how ce (l‘t n y, z) . the
reslt iy o S-wowe (§ trsheas) wit) /Nl;ﬁk’-.
This Nonordpensive with \/5z = 6/,0

s o/ lony holiral  disfuwbance, we have o F-wave
(ww\pre.uion) with V? o= Qg"‘*’? é)//

L P-wonves ape thus Guter fhaw {-warves

© Bowndlawy condlition may  be :

L fre > no normal stress

5 fivel = no distortion

The entgy Flowin o wawe & P = (1) e

L> in gevennl, this becomes |F= - T-X

Notwal _modec of o elaghe bav IEY
- For o combilever, the foree wireol o l\
balance +he lonol s  f= -E;iy‘“' %y w()

> ,09 - "EIy"”
L ok x=0, (O);V'(O) 20 gine this 1 o canbilever
b fee endd - B(L) =0 2 y'()=0
FU=0 = y¢"(L) =0 ¢ .
“ The e«zua}im can then be solied £ V(x,#)sylx)e o
Ely"” _wz/y -0
=) Y= A_e |'ka(‘_ge-|‘kx . o™ 4—[7640(
Omust be solvedl r\umwfcal@ for the moolu.

(- n)dlf = O

n-x=0

i —ol §
Since F‘a;\(
'.
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F luad Vgnovmicx

In Fld, pesswe increases with oleg

th gince more fAnid

sk be capported.  P(z)=p92

b hence o 600‘3 with cross-echion A @periences 0w
uﬂ%rusl' ,Oj/} Ay .

L gives Archimedes’ /n'ncip/c . the u,,oﬂrrw/‘ s egm{
and op/o;,‘f.e fe the weijh/— of fhe Flm‘p{ ,‘fob‘.yalqce.c

L Hhiy buoyamcy foree ocfr Hhrough the centre of mass.

ool £luls

An ol Elwid s l'ncompreu iHe and has no viscocity.

> agsume  the mean bree IMJ"\ A of ponticlss o the Cludl

(8 ncj“‘?ib(y SMD‘U
b Norme| 1 Heyses o{LCw/ o fosk that the on(y pom’bk
S*Yus IS |30+mft‘c p(eﬂwle 0, =03=0%=- A

The Elugl 5 woole lled s being compemeol o€ £luidl eloments
- These QJOA/MW(S l’\OvVg wel[-defined values of MacosCrop i

lyropwlﬂ'ed I ke M"l—y, v@(aCf/'y/ pressunve.
- A Elwds 50«1’&@3 Consexvation oF mass. The Flux throwgh
o oneo eloment U PV -olS , so the con binuly C;uou‘ivn ‘s
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L & am incompressiple Awd, /=const = |[V-¥=0 - For steodyy €low Bernoulli's e«iuaﬁon com be wgeod fo

'be a mal,l Huui dllmeM', fhe 2p /(’.Awl'c (IMMHH&S a.lmlj o cHearmline by QoNM'}y ey .
vew oo (n presswie  cmes accbitbop . PA <—P—+ ox ” Va
F = (dya2) (/Aacg) = -V o Ps he mevgy
> there G olgs the force of 9wty A A 511 522 Az soncily
L (o the e,quq,(-{ow of motion fer an(F volume s b1 ¢ — %QL
_D/\-'é = - VP +ﬂ§, Eulor's e?u%l".o" |
Pt Ls eneiy Flow ' = /),v, (/), @, + %/a,v} + +P) = enofjy oup

g %{-@(hs the moaderial cllwivmf}ve, necess asy becenrse b (7:1 cory Moy, ﬂ\v,/ﬂzz /L\/z/z, 9»\/[&\3 Bernonlli’y eyunlc’an
Vv ‘9(,/:/ lJ Heou‘eo( a a gwcﬁon OFJ— cee q/m( hm:; A+ P | 2 - const
L o{j: oU’a;!I,fo(%-V% bt o'{f'-/,\./ﬁu P raV +¢9 = o
= D = 2 rv-7 Ly for fncompremble Lflow/, U=0,6 p=conyt
Vi LA L — > [P 2oV epg = conit|
Lie ) 1 the accga{c/ovl'f‘m when wioving i Hhe  same > cuwvel sfeaumliner (equite pwpenchcw(af fresswe 7mobm{(
()WH\ 0§ HN 1C(Wo( O(ZMZW' to p{uwuq H‘C CB"H‘YUL?QL Coyee-
Flwd Flow can be viuabsed in 3 ways: €-9 Bordas monthfigee : what 15 the Lo
L pothlines frack the movewent of an eloment oves of o J@( of woder Gom @ oleq) hole X
Ly Gheowmlines plot the velocity Fieldl of o g fime : Mowentum /ime = AV - (v fior) o — %
b ¢lyeaklines copnect ol poinfr thok pesed thiough a - 8\\} NI, F’%{& /’\9‘\ Prote = o.i!f o °
particlow vefevence. e if o olrop of ol7¢ were > P Prte = /Vlllkbf z
felecyecl ot the reference *Buk Gemonlr equabion gives /71\-;' Va4

Ly oll Hree coincide tor Steady Elow = /44'04' = Wcae@cfenf of efftux, wvally .57



C irewl obion
+ n gamerod, 1t 1s bfiwlt fo amalyse Elwiks Covom aamprcally)
withount olruming -
L incompressiple V-y=0
(Y n'fv’vl-od-l‘oml, € Nno \/ofl—"(ify D Ww:=Vxy=0
This is often reasouab(e i Hhe budl of the matenal .
“ The cireulation K oyoud o loop [~ 1 deaned as k=fr\./'°q
L related 4o vorteity by Sokes' theaem
k= frv—o(ﬂ{ = fogo(;
L kelvink ciceuladion theorem slodes thad the dieulation orvigmd
a loop /vw“ifl with the €luid iy constami. Proo€:

f[ﬂv Al + v D((;L)]

< of chamge of path
wie Euwle/s equekion vamsk 6e§ 4% pc((

:f[V(‘f’d)"’Lf +v- Wy 'oli] -1 V)

\_—/7

S VV‘; *ﬁ V(-f-¢4‘\/ oU

b sace U Guamirty s single ~valued, by the grdiont
theavem % -

L e verdex |ines ave conserv@l amd move with fhe £l

‘W cam Hhen 3&&014@ Bomoulliy eziualton @ram mle/;e&J/ ble

bk . Using V(1 pv2) = w2 (i) vy- O apd G2 2 vy

Robert Andrew Martin
- )
T pr ptye D =-p 2% vyl o)

L9(0V‘54€°»"‘7 flow, Qolr =0 S Vv V(P"’fdj *’JL,W‘) =0,
Hence f */¢7 +;',0V.7 —const on X Sheawline (Bemoulls), ejaa/im)
L e steacly owol Wistakionad, (rpd+) pv? zconst evmrywhere

\Vele cﬂy Qggﬂtal;

Af k=0 V=V for sme galow vedocity potontil.
£+ s ale nmomiressd)(? s ,ool'emlcal sofufes [a//“te/.v e?‘m){an.
- fotordiad  Elow originakes af & gouse/sink (awalogow fo clfaw;e).
| e O Fbw - - ® _ A
F'H\e/ U fade Q : ¢ ‘T‘ﬂ'ﬁ v = ﬁlgf
L we eqn a{)ply He nebhodl of mages b £ind ¢, +hen
=VD | anel presiwe con be ud with Gemaddsts cputim

L Lante o dowree aud sink ave @pulsive.

.AY\O«AJJI'y bhe How pat o gphee e
owalosous fo et spherical concluclor n ﬁ
O e for ouny e S=

> (050 foy ooy omd V=0
of He bomo(M r=a y
L @ =Vorasg + & co:6' with B= Voaz S
I—-) Ve = zVothG of o

L fom Bemoulli : p‘@)*' (\/oSl"g) = p"‘ ifv"



L freiwe |y svmme#fml o Hee ino o‘//ag for Hhis 13oal Hlwid
L for sueficiently high volosities, () <0 ot =2 F. T
s Mﬂ\y.;iow‘ - the Clul mcb/yoef cowitokion,

- For a cgl.'ndv/ we howe O = Vocos6(r+ 3‘.‘(’)

» Bk Hhere i omother Elow: +Le vortex

5o lwhen Given by ¥ = e

L this 0> achally iwotobioval. pr ¥AL0
& - hoes not contaun the cylmo@r

5 hepce for o fohﬁvhn cylmclu with fuobw o amd

omguwlav velouhy /2 Ta? = —— & ruddi volued
* For o\ fbh}"\i cyl- in « Skno‘g Elow
D ~ Vocssb(r + ) + 455
= =19Q9 _ _ K
= \/6 ( 'a%, = ZVO‘S”\G r 2
L tom Bemoudli  (16) +1 pig* = Lo el p°
= _ +1\y2 2o o kE - L X sing
> ()‘9)“ po 2/V° é/[lf\/o 12 "4-“:)41 =

L> Lecame Fere 15 am Wy"'lwel"li foyme 1 G, theve viill
b& o neb vevtcl force ok cam be Eomel éy m"eﬁfﬂl‘lnj
{ M casin@d@ = pVo

L>H1u is the fv\qynws foce F = =pVo x k.

© Thus two vortices of ofpate sigr will b low

- Twwo vorhices of the came s 19h will

-We com conshruct a vortex pin

Robert Andrew Martin

S_{orﬁ ey

“\forlices  cam agpea 1 Il?mt(,r withood o ._;o[w(/afm‘uy
cv':nahr o cause them.
- The thal inetobional vortex, with = ;,r o has e

cngulavity o5 r—o0.

+ The [Rowmkine ortex moobl  cussuwes o (npﬁ’( body‘ roiow‘/}y

core of rociug R , Swiroumcled 6y o Gee vorte . Thy
i gmiler Jo the O -Fitd coumd o thick wire:

V
Volr) = wr, riR . - K v
K ;. VYT
Srr, 2R ok |
- r r
A
ol
<7: AN
{/ L )
\ s

( vorortlad B

coch olher a |0r!9 b v= ko( Ther
CQpc.,q,{-(an 1 constomt cince e wagnuy
Corce P wxK 3 badowced b] Hher odttac fjon

ovbit avouacl each ofhe

solenod) . Pricts of ;%(q "‘/,‘Z‘). :%‘Z/;
L near o £laf 'o‘w('?, it inderocts with ks ymage % i )
ool gpread\! ouf, v—>



Reol fuids
'F[WHJ camnof ma,{m‘an‘n a Cheow stress  becowse Mmolecaler
oA Move over eoch obher:
L & Sudoby choar Caxy ‘NoelMceI o fress thok chm,J ovey
a chof b Limeseale
L fo mainfoun o Sheow (hress i musk be cw#mom/y s bt
Y foc o WVewbnion Auid, the Strom roke & propordional
f 7 - 4_\ e
fo shress ( = V)O&%’:?J) ;E%C} Vqu@

) V\'.(Cocf'la onemL( on Hhe .C[lll-lar‘ vowiokion of JdocI@;
Deuy = B o 208y . Ik Ly
Ty wx T T AT 3y o
Ly vlkwclﬁ"y U Fhen OQF'.'IGJ o Hhe cheay flow W”‘

two HO.:FPIG}@J ok y;0,7=0( el —

= — = —_ nS — C’L

Le vnlscosf{(/ is fhe foree perumit-awea, 6 wait «a’au'ly /rao(/é«r/}

DY s @ofed to the fime i fake; o shear shess fo
dicay : ¥) = C L .
Ur ' ov;
Fora Nawkmin Eluid, Zi=1( % 5,
Loborce [yolume comes fom Voiing cheor stesses,

2% 25 &
= K

J (C)ZJ(J ) 5 a{}

Din vector form, the naw eguahon of mobion:
v 2 '
/%ﬁ = —fo/b}+ ?](V y +v(V l))

Ly Hheve 18 oc#uaj@ o conlfowty 1 Cont of (- y) rhoted
to the. 60«4}( '"OclM/lU .n}lce theve 13 r’&fﬁs/‘w& ,6 Vo(wte cﬁom/a(A
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