Lecture 9 - Line Integrals cont.

- The next two lectures will be asynchronous (Friday 10/15 and Monday 10/18); you can
find the videos uploaded in the Media Gallery on Canvas by this afternoon. Please
watch the two lectures before next Wednesday's in-person lecture (on 10/20).

- Homework 2 is due tonight at 11:59 pm via Gradescope. Please make sure to assign the
pages on your submission to the corresponding problem. For the 13th problem
"Completion Grade", assign every page to this problem. Also, double check your
submission to make sure that it was properly submitted to Gradescope.

- Homework 3 is now posted, covering path and line integrals.

- Midterm 1 is on Monday 10/25 of Week 5. It will cover everything in the course up to
line integrals (sections 5.2,5.3,5.4,5.5,6.1,6.2,4.3,7.1, 7.2, homework 1, 2, 3, and
lectures 1 - 10). Although we will start talking about surfaces for the lectures of Week
4, the first midterm will not cover surfaces.

- | have OH today after class, 9 - 10 am, and also tomorrow from 11 am to 12. If you

watch the two asynchronous lectures before tomorrow and have questions, feel free to
ask during tomorrow's OH.

Line w\{qml; ei[a,b)—» IR“) ﬁ veckr field

o b o .
Sd F-dr = %a F(E(ﬂ)-c‘wd\t(
xg/ d8Cerental |- Lorm

W\

— -
(n=3) Sé(F"’F'J‘ Fz)‘(de dv,d%\ = S; dex+):‘;7d7 + R d

Along  curves = xtd), Y=y, T=20)
nom e dx:%‘di = Xwdt

RIS . !
o/ let CH) = (wst, sint, %), teloT]

Foyie) = (xif, xPvy2+3?)
- \M > 7"_“ N S
prjuare E,F'dr =j F(Cw) C(Hdit
C 0 \———mrun—
) ) $to 1 R
') 2 2L T = (st cost, 2)

-

F(CL) = T:(xm, YA, 2l)
T (-t Sk, 14 Y442)



FLCLT = (X, Y, 26h)
< Cwst, swy, 1*‘14,")

- ]
5&‘}:6‘# zf (-ost s\at L+ 4g?) - (-t o3t 2) dt

m
= S (Zé\wtOOS’C +2+ 8{7—) d+

(>

z gﬁ isxﬂ%+l++§_+3)df
9 df 2

= 270 *-%—773 .

&/ N=T (in the P‘C«né)
CH = (Lost siat) telo2r]

‘E(xiﬂ) = (x?,e?)

T .
S F(ean-ct)dt

o

—
ol
T
(U
S
i

u
= g ~(xeD, 7(-&)\ . (X\(“);\j\(ﬂ) d+

.)) - _ . t
f‘, (4) = (-S\at | cos ;ivt dot prosluct = - st swt
F(ew) = (0037'4;) e ) pu wacS("t

ut Swat
= ( —wostt swl + woste 44

)
tgl‘f\ i ?ﬁ *es\nk M =0
> AY\| 32 '

DS (Re ?aramd-ﬁ%a-\-}ov\s



[V 45 4 \"~~‘v" TIITI N §T T TTT VI WY g

let W I "I be a C b)‘)euhon of— an  inknal
T2 105,57 4 IT= [te,t,]. Lek ¢ I R" be
QA ((\uew\%&\) ¢ Pﬁ'“s Then He fuackon
P Con: T R® L
1S caulled @ Nqaramf:\vu‘ta‘hov\ °‘e C.

-y

C

I /\ — -

(t,>ts) t'——-;"-t R NC(I)= \"’(I*)
° |
Ik Slwe iymer 9 @
(Curve
$5Se) + —+>5 S

¢ s, I" s, p=ceh

- A N.?ar-umd‘n‘tq-hm v onemtcon - gmw,\? /?/
¢ Clod = ?(So\, C) s P(s ) /7/
h&)‘to) h(S\-t‘
i TC?“WMQ«‘\V\%G*'M S OV\Q,(-\—a-\-,M -—Wever)mg /"'
& Cl)=R), Ct) = Blso)
N(SO* t, \A(S )=10o

Theovrem !
let F be a (w<t) vedvrGeld on the €'
'é:[t‘,,-t‘]-.)ﬂ(“ and ket “f: aoP\:LSo‘S)j = R" Le
(7N mfamw%%“"‘;m o -é Then .

WT() is or\ux\-a\-‘aw\-‘:n%e\iv\g)

{ #a7 = (7o
L °f C
12 p s pAenteh on -veveRing

85 ?J; z - S,E.d?



gmoﬁt $=Ceh PO Ch(s)

ox\: f:"(s) = C(h () K'(s) ——l
F-dé = SS‘ E(Pe) -B(sdds = SS\ﬁ(ZU\(S“)‘ C'h) h(s)ds
RIS 7 So Y

dek

(hange vaddbles  £=h(O, di=Wisds c\/)
_oenisy .
- g F@@) - ¢'H) dt

W(So)

preseming WOD=to ; W) 2 ¢,

L7 T 1R
= g FEw-2'Hdt < g_.F ad
1o C
revers ng hWd=ti, W)=t

to — ’tl -
= (T Faon-tmar = -S Fas) Twdt

t] ‘bo
z - S, F-di
C d
Thwm .
Lt § be a (o) funchon on Mo € puth
C:Tto, 5,7 = R" and let §=‘éo»\:c,s°,s\]-=)k"
be any reparamedirahon. Thea, .
S_‘WS = g,‘} ds. S}—d\s = S-&(E@m NC'@)) dt
P ¢ Al
prok ‘ﬁ:'c’o‘n, ‘i’;’cs)zf:‘(h(s)) W'(s)
S - -
(. 2ds = (7" Lraen M2 ollds NaV il aelk



—

| = ) | ) )
S\ - -
&ds = (7 Lo |piollds Navi
g g SS‘D v ? =|al “V”

o

Qi‘ F(Eho)) \\ Clh() W(s) U ds

S\ -
N Ss F R “C (\w(s\\( |W(s)| ds

«a

SI* £ (B || T h ]| 1h(D)] ds

(s n@wiar =(, $as.
1 ¢ =

o ¢

> ]

O/ let T = (wst sint, ), LeloT1
Fogue) = (0xif, x*+y2+3?)

Zvilua 2 F"'-—‘ =
i ng'dr = | Frewy Ceoar j

(]

Se S
°\ “

Reparam  h(8)= T-S | sel0,T1
hisye W(o) = T =4, 6rrenrectt o
Ws) = wW(my=0= Yo WSWa

pls)= ¢ (W)
= (s (1-9), SWLT-S), UT-SY)
7P‘\(,S§ = (Sw\ (F-9), - s (T-S), -2 )
F(?LS\\ < (—WS L'ﬂ "S)‘ S\\A("ﬂ"&)l |+2L_ﬁ -5)2>
S)ﬁd? =

<
S %’zsmtn-s\ s (T-S) -2 -y (T -S)z] ds
? o

¥ w=T-S o

aelk
ve R



