UCLA: Math 32B Week 6 Worksheet Spring 20
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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.

2.
(a) F(z,y) = (z,) (4 +(z,3\ Loy ) 4,(,)) s;qu-ml?

(b) F(z,y) = (y,y — ) b is & rvl-lmhe( fr- i5 a ‘wlufw
(c) F(,y) = (cosa, cosy) ¢ O o F=-240 ) awd F=£47
(d) F(z,y) = (z,2 - 2) @& 50 not cComservafive S0 ? is not caservetive

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,ie. 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 + €**, 3ye3?) is conservative. If
you think it is conservative, find a potential function.
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5. Consider the vector field F(z,y) = YR S
z y" Yy

a) Compute - dr where C is the circle of radius r centered at the origin, oriented counterclockwise.
C t F- dr where C is the circle of radi tered at the origi iented terclockwi
C

(b) Find parameterized curves r(t) so that F(r(t)) = 7'(t) (such curves are called flow lines of the
vector field). If this vector field was describing motion in a fluid, flow lines describe how a particle
would move if it was released into the fluid.

(c) Show that the curl of F is 0. Is this surprising in light of numbers 2 and 4 on this worksheet
(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?
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b, F(“,‘)) = (¢, ‘)’) n 'Mu’s b owake sease, u-u.‘l K"i-j’-> 0.
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