LECTURE #45 - T Woslaots
»* Last Hime :+,u‘p€e Mgu& i %fauc()ucaﬁ aud sp(wdca/Q coordirades
Exd: (a) Sed up Hee ngx,e ?(3 i:(x'y’%) —e £ 1Rupen? P oren, Koz @Q& %a)ﬂ’(a‘fr%)\ x:{%hz& __,24}
in Cackesion coonddodey. Con you wm;ow(& 7
(b) Some question, bk h %&v&ﬁmﬁ, wom&«ha-k;_
_ (j)v’i‘;e Mj;cgbon, Lk in sphenical coordirotes

. ~ ,,yz 4 - 2+ 2 3/;_,
@ | ¢ S e £ oday+2”) A%&\/ix
-3 ToF L TyE

a7 vyt 2, _ay2h
(£ § o2 ndade I8
5’ i:’ -y 7 2w = | AR
© TTT ot8 gorpdedtly = § §omip €3] Jdods - o ey =m0

Ex< Set wp tle Miﬁ'c@e; a/aeu&"i\&é( S_g ,»(le«‘{, ’?-*}cl\/,
@) B— He "inside" Pcn—( 3( MHee cone 2;@ —éouu&i fro alove ”‘g{ Mee g’{a%c Tww‘(f}‘\f"‘g;
Ao covntie 9€ f"\‘('we'f’@fmfg Alis coue  aud Ao _SPW x2+y"'4—(;"1,;)?'= %
Use Gofle SP(JLQMULQ aed WQ@LQ coordima-tes
®) B —porf of Mo Ll x4 fr2-5V2% %,%g above Ale plare T frow @
Use Bofle SPC«.eJubaQ aud %M&MQQ,Q wor(c(,\w#:g_ o
@ Bpt g dle Lll XiyrebFel oo b ouwdide dee ane 222
Uee Lol _5P[\e)u'¢a,e and y«@&«&u‘cwg wO‘z»d’fcx,km(:e;'
T @ 7452 eti"w& o :\WTOw i a'vzi« ’613/ . ,
T e L e oty e iy

é_S’:Tf} 3%%22% , MM@M e % !‘/ULW’CC}Q;OW ISOLCJU/(Q %t@c&‘% % ou U

s, p ecqlidrical co:cn;c%\ng:@a we gt
2 oy |
@ﬁ;épgv =;§ f S" */;@eosé,msmé ,Q:chclzc&ww (

) (3

* T spherical  cooidiades, e get (xecall 2= Qecs(P)=> <= ostp).
EX 2
Lyl = F T V™ poatlaniy, qon@snip ) dsng Clé% é\

° D

b) AAfb\ e poids o Ao spliene we sed g=Lofrat =2~ geaslf) => g=cosipl, w2 s<f

ef,g %{x,y,a_:)cu/ =7§6 35 T@ ﬁ@(gcos(é)sugp)/ gsm(%}sm (#), Qasfé))g“syu @é)clgolé‘c((ﬁ E

o

YVhecstp)

Tn o-,(el\KlJqu COT:/S:&M&"@ zgggeﬁi ;z uc %/Z:‘)Z‘L_Z:ﬁé; e solicon. of <%, (2»5_)1:% .
4 3(, .;f_!\__(,..(‘l i — Z’i‘%ﬁ:: d
% 4,()(1 (//2:\ dV = f J f % (ug@, 'csﬁn(@),%){ziz&,tw _,,'?f_ S S %(WO@G,"&“‘@/%) .CJ%C\TQ

O By A-yEunT
i S --r }

| ol



LECTURE =25

Ll Cow{-*W}me Qj, E_X-_QD
) Jh M@&h‘.‘u&& ;

Y’g@fx,\/,2)AV=2§r &5/4 4§4 £('6G659/ resin @ 2)- %&AMLQ’

0 4yIuT

e

T sehesuicad,  toodiates:

Tfe i @)

% %‘X*Y/Q"b‘/ = | §) %(Q @ s (g), es®)sw (p), Qcm({a))' Feli (p) dedBd g ‘E

T »

@ |
Ex2: mwlwade Ahe M—(—E&‘&L@v m_(r ’8’7;’%&%'@ +o :F(wuuﬁ cocndiakes)
@ 45.8.4%) :'g [XQ'¥\/Z+2;7‘)$/LA%A«\/A&

R A a- Vi -y

L — —AEX&Q
Tnic e?ua/@ 56 (Rey=22)=dV | whene B ois glew £y { VR £y AR
E QAU =2 = 2+ VTYT

ie. E 1= fle Ba bl “X'V/e)lxiyluz —g()"sq}_
lef e el _gPL\QJq‘CAJQ coordiietes:
« O é_@ £ 29T

* QC,uQM ffL Aleo Jﬁ{(@m f'acaég QJ\-': 42—”-/{({6—0375 = Q—‘AIGOSMQ
Tz & Acesle)

2 AT 4 = Hcos |
s o2k T T 1 e eapdedde =TT (Sae)[ 7704 =

o 6 { 4096

3 T “S""Qs(é) i{ 3 = -L-L;’ T = e
=ar - S cest() s () dp TS .3"7“5 uil-d) T T 24

Exl: |of R 'be Pou[mw witlh 220 op 4le solid 2 ey <y oedgide dle g*e'\*&ei Caylsg
Sed tp qui( ytz)dV g&mdm‘eaﬁ, aud sp[t_Ql/‘Ccpé coordirates

?Jm aﬁéu&umﬁ cooddiafer 0O lm  1=T=], o£2<VA-T" | so we gv@
< Vy-r?

({g (\/+%7CL\/ = "i\ fj f (e s Q+2)n JBJ"—&Q ‘

J Sp L\em‘mﬁ wo«u.(x.b\a;é@ oz O £a5 Z’-‘.; P

/

2 [as Ao cerue QFM%{&%“ s %Y iy ) i

| ad zmpaslpl Sl =Z >, a5 ] |

W}H‘QQ JKKQ— uPPM /@0%& /g@p e = C/QQQ/g &/ Y, OJAJ <K‘-Q QO\»UQ}?, %{9&&&& s WMMQ&' Vb

=yt = & (OO W) = = £,
4

o A fsn(g)

iz, < 2
= f?’g geardV= 5 T T (comi@snip+cen ) Eshipdedode
e




LECTURE =35

* Tday Ruieerce, Teoren |
Theotem ; |ob E Be a Bouwmded Sosed  solid egiow R Wil a piece ~wite. Stcwofle 60%&7

3 emethL widle ar stwond  ouvetotio . Lot F Be o vechs g@@ whete
com,'.‘}owc:éj have coutinious Ffaﬁ/‘%‘&/g &A\a‘&w‘@ o Q. gplie ‘gzm cou‘quhg

E. Theu:
\ig s = L8 day (BE)dv ]

F= <y+e?9‘ ~sM(x5)+2“’/az %% Y1 > over tlee sph,uu,

0E: Fad
= o feu O"‘U-@%“QA mwwands

S Fayrad=

- div (?)wo+o+3-.3
» S i dle %Wuc&xz of e BP0 B = )\IX\)/,Z\HX +>f7‘4—2"/-1.(}

L ==l

—_—
—

o Po_.pé ULI&A‘(Q*&"B

:&;- ;l;€ ’r' & o ch-ﬁ@@! oud S a &60&24 senface {me@,@) WM} j§ FdS
T ke divlawl (F))=o  we ged ﬁr-u; =ro=o &y Ao c{*\t-eﬂjwce,( W -

% /HM} aﬂ'CQC«gL j,awj@w“ 51(‘0(!-04’ ﬂ’m
yz 2> aud Ao sYace. S (odiealed mw

'Ex’-? Evaliuade. j_@ Py} whone = =<y, T
cousists g(i (4) 2 -2 syz widly tezel, (R) XZ*E[ =4, 0t244 auéts) Xoryted =0

0<cOesTi
oL &4

T v (F) = =y—y+d =1
Dé.zznq 3%

I g»@‘«d)ug& wo’c&&«aﬁg Alee seeui E boundod % S ng“e“ %
=3 JK‘A& v T f_“cli/ jf S ““{24%&9 J j@i 3 )dn dB = ax (at? - “)1;

— .,‘ - |87
=5 = |22 .
+5EY), 22> aud

Ex®: Evaluote %’éﬁl; whare F =<x+e% p
Sis flea }’?MW 2>o+i91 ﬂu&ucecl W‘(ﬁ
die Sl xz*‘féL ) Z=0.

V«%ﬁ(’ To DM, w2 =X oy e
2, af;é &&Se %‘/ é(l (owiented J,owm»uo\r\i&)

PR
Theee : ﬁ Fds + ﬂ FdS Jﬁ der PV = gV lE) =4 4. %«‘j

Rt J§ Fls =SS FB)dy = éﬁr(-ﬂc@v = Ao lS) = 5

QL u}..(ﬁ”
@




LECTURE *&5 I

59, Lok B2z, A, 3sm)+a> aud Lef & e dle cone y=iizx gon yea,
ocicated ndle poyhua y- -dizechion. Eyalocle X&‘ FAC

dov (F)= 0+ yyro=uy
4 am 3> 3
§ e =~ due = <] [ § upedydedd
[ oviended wank) &
SUS (oveuded wank) Aoo2id Bonded @sus L_GR)?T‘I_—! = g1 -2

= —ggﬂ‘ @w-u,i‘,;@ 2 o= —ar (815 )= -ga7

e |

b ff Fds = S&F’( 2)dS = Sg —8dS =45 hrealS)= -48-9T

S ) B

Exdo: |lek F = Lshx)+y, ax+2y%, e* —~>/> avd S Be A Po-u(xm oje/f&e s.go(«,me
X +\/"L+2 =y wuﬂp Zz<4 , oiewted O(A’AAJO./LQ EVQ/&QCL‘!:Z e(r cercl 1?)615

= 3 B | N
P Dy ‘bz b(ﬂ—'g, 0+ @43 <-1,0,1>

5m!x)+y ax%\l e _y

wf OW?— Qxlw cor-n/o«d‘e /flus ﬂ{’/@w( o Qi‘(‘tﬂéﬁk‘&‘f@aw@,’ti v,
: u/[uzfuz. S k- Pmo,u.he:ﬁu%e,i via (?5 ©) w.q"[,« 0494&3‘:

N —"C?(ﬁﬁ @)m <2/§M(47760§e) o'{S\\f\lc‘b}s\v\(Q) &ws¢)> ' Qexpﬁcmxﬂ.us‘ §
T, xTo e t? <Ll§|\w9@s)a95(9) §an(@)sMO), s (@) [)> < coveck ouenctatoe,

2 Seaot®s=] Toson contpeo®), wnipOlismpep> 404y
Tz o

45 @)Cos$) 450 (p)ces(©) ]

\

‘ RIS 4>7c03(¢)
w=smlp)

= ‘ y t = |
%gs z:rémﬁf)oos{nf;)#, @:m;ig ;E—SW-H% :"'ﬁ’{'—ahtg :Eﬂ

3

Appeench Q) Aﬂaé? Slokes Moo B duo 40 sk -, wie will wot e able

Inslead 'Z—e,ﬁe&c& g %’) S om@w&ei down wands | exfeom ”Lﬂ)
ﬂ el F)dS = jf curl (B)AS = Jf< 1,0, £>+ <0, 0,~1> dS = ‘A‘C@S)—@

Aeezac/&g AFP% A%wc& Moo o 3u5 w!d& - Dx%e,u,Le‘:[ L'-ODNQ&A,& _,LQM
I ad@®ds=e = 5§MLE’>&>~;§S cnl B L2 o)

2
255’ s ‘“@‘ﬁ?&w ®




