UCLA: Math 32B Week 6 Worksheet Spring 20

ARR RN

Rl
.
vy
v
v

RRRRIIS SN
N\\\X sl

n»ﬁOQQQQ\
44 14»..\\\\\\\
TEEES ERSRAN
EEEE SN
URRRRANNNNN
sry
s

Tex )

o s\\\\\\\\

LEE s
1470

i
»
»

\\\\\\\‘ L.
\\\\\\\....‘,_,
\\\\\w‘__

IS
TF
te
t

ANNANRRRRRAARRRRNNNY
FEANNNRNNRNRARRRRRRNNN
ARERTRRRRRRR
ARTTRRRRRRRRRRRRRRWN
AR RN
LI CURRNNNRNN SURNNNNNNN
ARG R NSNS NN LN NNY
\RAAEEREEERILEEEREEERERE
KRR IRRRRRERRK
RRRRRRRRRARIRARREAY
Vi

NN
N
NN\
\\\\\\\\‘A by
\\\\\\\\“ .
\bb5hax\-,,,,

NIRRRRRRRRRARRRRRRRR]

°
IS
°
-

—~
5
~—
—~
o
~

NP
R
R
NP

IR
Ly

r

772N
AR R
AN RY
AN A
AR
MANN 4
EAPES S S NP Z /PR N N ENN
W /AN /L
WP\ /T
77228\ N\ 7722%
SN N

IR RS
G ama

WA P
NANJIPPTEE
LA AAAAT,
IERRE RN

P 24

\M77228 0NN\ 72A0
APV A NSNS 7

PR AN N SRR ZZ LR AN N SR
FANNNN Y 4 770NNt
AN /770NN
NN A 47FNNAN A
FAONNNN Y 4 270NN\t

A

LAy

ANV vrrrrThTrTT
ANAAA ARttt
AANNAAA R At
NNRRA A A A
AN S N YW
EEAN N S S
S A AR
SN
S P
oo EA AN
NP2 22 AR IARE T RN
7222222 RR]
122 ARIRR
eI AL
ST/III VR

FANN\N £ S/ Y
NAARA R A4

ARV 7 S N NN N
CAORNRNN
AN\ A7
PN\ AL/
RPN
AN T
M7 7S RN

NI YYDV

°
-

—
o
~
—
(oW
Nz

Figure 1

1. Match the vector field with its plot in the above figure. Talk with your group and relate characteristics
of the plots to the functions.

(a) F(z,y) = (z,y)

(¢) F(z,y) = (cosx,cosy)
(d) F(z,y) = (z,2 - 2)

2. Which of the above vector fields can you conclude are not conservative? For the others, can you find a
potential function?

3. Show that if F(z,y, 2) is a vector field with smooth component functions then the divergence of the curl
of Fis 0,i.e. V- (V x F) = 0. Give an explanation for why this is not surprising in light of what you
know about - and x from 32a.

4. Try to determine whether or not the vector field F(z,vy,2) = (y?, 2zy + €**,3ye?) is conservative. If
you think it is conservative, find a potential function.

. _y l’
5 C der th tor field F(x,y) = (—"—, 5—)-
onsider the vector fie (z,y) <x2—|—y2 x2+y2>

(a) Compute j{ F - dr where C is the circle of radius r centered at the origin, oriented counterclock-

c
wise. This computation shows that F is not conservative. (We’ll talk about this more in class on
Wednesday)

(b) Show that the curl of F is 0. Is this surprising in light of numbers 2 and 4 on this worksheet and
that fact that F is not conservative (and what we’ve talked about in class, if you are doing this
worksheet later in the week)? Give a resolution to the conundrum. Hint: What are the domains
of all these vector fields?



