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Math 330 — 10 September 2019

CONSERVATION EQUATION

Ommount ‘F[gu},\j IN aCrogS amw,x(’ 3?_/\0an

_f.,

—_—

rﬂd“& o‘( C[\a/\je O‘F A

Quw\f‘f{-/ ove~  Time T \Qow\iaml} pe- unt trme inS) Je o ot Fme

Note ™ \\%uﬁ"-{“#/ ! m?ﬂM’ he ]'\em'/' é/\eij (‘l“@v\‘oéfﬂ'lture)/ a subdm\w_/ (’bc((ﬂ';w\/
traffic, C hem cal Affﬁs;ﬁjl ete.

1"D Ir\ea+ (‘L,\., . <\,\

< \
v
/

0@ s
U(’X/-E\ = O{L[\.&;‘)‘/ op -HLQ_ tuﬂ/\/—‘"w (FQ(‘ k)/\;"' \[bldﬁhe) 6»+ P05;+;QA '){/ +;N& {

({)(xfé\ = "F[U)L " ‘p[ou (“\s Hhe f\?g H’) ot rvas:“"“DA X, +ime €

Q(X/‘E\ = ;(qu\'f“;*y ﬂe,(\w"‘ep‘ VIQ/‘ U(\;‘,‘ \/olu/\-\e, at ros;ﬁo/» x, -’w\me ‘6

Consider a se:)w\o\"' a<x <b:

< > \x
‘ > (’o e)
COH.S@ JaT, o~

< +o"‘ﬂ (_F 0(/“‘%*7
(iteaml  Brm of
0( " @8
;'L S m(y,g\o{% - M—(— j Q()((Jc\ Ax Congor v Hlon [

\; g Q { W=n 5
o V\\JJ BV\ X,k! _ b ’aé
(\o\/ . * M= — 0 ——a—-; Ax f@ Q (%,'(i) Ax

g +——~Q>AO<:O

S;‘(\CQ, "HHS kaléﬁ ‘Qr an a  and 6/ we Lg,\(,(u/ai

IS

Day2 Page 1



d;'f]CUO\+|al ’fsrm D'F'

\)/\k/\oun Lathions” }_& —t— _B_(b_ Q
) ¢ >t ox bl Conservation law
kuSvcuuv; & s kaswn
TEMPERATURE F_OurToer lao siF L‘eﬂ‘l" cndibiont v
QS - K, :x_

< . T
COAS Uva-l—&w\ )au LeceMeS | / +;\U'\/\ﬂ[ C_M\ﬂ{d(/" z\/l’}’
(ol +¢h‘f’

C()% :“%(—Kb%‘;—j+(§2

L 9% ]
pord . ( Wf;f>( ) (*@*r:"“‘) S, ®
energy c I cp it T G PPS ~ Q
l_,Q,‘l’ “Yherrl JT«C‘KJs[vf‘Fy“ k = E)% . A/Jo) assurme Q:O ("" S""rce’)-
hont du 3" |
Thea - HeAT £qQuaTIioN
Contave doon CenCave yp
In+ul+f°A for +he keﬁ"' e&vd““" &<O QL”>O
3 e “ ox*
Y Co\\l |
\ VA
henge: in Yo\ e bl b % Ve
ouver T;M(’- $ 3_(1<O
C&/\Cad#y DWL 3”‘?4‘ —+ x %)O
ot u(x\ >?<

Time  detyative s )opopor+t\0m’ Yo Y Sectodd _gioodw\al de-nate .

WORKSHEET: (ONSERVATION LAWS

9 du
L@ ey
o Ju 3%
(&) IR T el O
du du Wl . A
(".) e TV T o inviscid = o \is wosiby (Cr](,l—ionless -mow>

Day2 Page 2



TSNS U YU
() 3e+4$i k55 =0

(l

© -k = o1

L
2- (ﬁ) Fotal heat enerjy Ha\.ﬁ,\j out  lakral surface per unit  time: L l«‘(&,k) P(x) dx

(b) conservation law:

d fL L
g |, 0o el dn = 9O A = A = [Tu(xt) PG

I

= = Kous@0A + Kows(LDA = [ (1t) )

(C) Acbitrary bounds a < b: Wxt) = WG (wbert) = (x,2))
e

d e ba 3 L
ZEJ CPU\A dx = [;;(Ke 3:)}\019( -—-J W(w-p) P dx
° A .

C orbine 'mfeﬂra s and divide \,71 A
b d ¥ o B onfu- ;
Sa (C(’ St Kos)‘—, -+ IN h(_‘* X)) d%io for ﬂrlz'#ory bovnds ac¢h.

Thest e 5% = K’% - %(‘*'ﬂh

3t
(d) <, P/ K Oo,.s‘}w\'t, A=ﬂr=, P= 27”-1 = O
o du 2h
Ce X Ko PP
@) I uxt)=ult) ad u(0)-u.:
= 2
u _ Z%um, which has soloion | u(t)= up &

o 24
cp )‘K—O—T“(k), so 3%

Day2 Page 3



