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Exam 3 I s 1 w e e k from today.

No content anfter today wi l l be o n E x 3 .

a y ,
partial derivatives

,§#\dwf¥Dfunctions < d i #



Def: E: Vector field F = L P , Q, R >

divergence
of E, denoled Either a s

duffel
o r D . E I s the scalar function

dwlfkut-8.INT#lult8flul
where U I s a point i n 1133.

duet =L#iodiff)-(P, Q , R )
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Roughly
speaking, duff) m e s s y

how much

f¥ "flows throsh" a point U



F I X , - y >

i i .i a
diolellul> 0
mo re fluid going 0 4

than totes 1 h .

"Soule"

dwtelluko
mo re fluid comin

than going out.dwlHu#
"sinks"Equal i n a s ou t .



Def'n/terminology

Airfield PJ i s called S e n k , diotte
o r m a d e i f

dulBF O @every point U .



E±fF= GO,-y> i s magnetic/source-free

1 9
duff le pxtQy= 1 4 = 0

so ¥ I s s o u r c e - free.
→

Exel F - f -Y, Z , X )

I s ¥ a s o u r c e - free afield?

dwlEl=PxtQytRz= 0 + 0 + 0 = 0
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Px = 4 y z& & &
Qy=2yzdwE=8yz.
Rz=2yz.

I s not everywhere z e r o

⇒ not source-free.



E I E- Of where f admits second-order patrols.

Compute diff) symbolically

E= ( f x , fy, f z )

div#= PxtQytRz =tfxlxttfylyt-
ffzlz-fxx-
fyy-fzz.SI



Deft: the Laplacian o f a scalar function f

I s d e w # i t dulff) closed sake,
enclosetmall.s.I.FI?:IIa.#

a point p i n 1123 ¥ ¥ # ✓TM' t h ft"" of#th"'" s )I s approximately

fluxadulfllplovolls) @ X #
A



1
a r m s i n

- ar rows o u t

a . f i # . i . i n o 7
flux o f F through a

sphere of radius 0 . 025

I S 0.0075.

① Estimate h e d id# (p) Wba P i s center o f the sake S.

flux a d u l f l i n . Volts) ⇒ diolellma 14¥,



dwell, a fz¥%5¥ =
114.5925

② Now, E s t . flux of F through spbe of asks#ctd@
%

fluxed.io Vol t.ie#sz
flux a 114.592×435/0.05131

0.06



Sphere = 2-D surface of a ball

ball = 3 - D Volume enclosed by a
sphere


