Math 213 Class 13: Divergence and Curl Homework

1. Let F(x, y) = yi. Carefully sketch several representative vectors — at least one in each
quadrant and at least one on each axis.
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2. Let F(x,y,z) =7’ xi+ yzz Ji- zzy k
Compute the divergence of F.

b. Compute the curl of F.



Math 213 Class 13: Divergence and Curl Homework

3. The following is an illustration of a two dimensional vector field F.
y
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a. What can you say about the curl of F?
b. What can you say about the divergence of F?

4. The field F(x,y)=¢" i+ (xey + y) j 1is conservative. Find the potential function of F.



Math 213 Class 13: Vector Fields: Sketch each of the following vector fields.

F(x,y)=xyi+0j F(x,y)=yi—xj

F(x,y)=xi+yj F(x,y)=2i




Math 213 Class 13: Vector Fields: Sketch each of the following vector fields.

F(x,y)=2i+3j F(x,y)=xi

F(x,y)=2i+xj F(X,)’)=—Xj




Math 213 Class 13: Gradient Fields and Level Curves

2 2
1. Let f(x,y)=%+%.

Draw level curves f (x, y) =k for k=1,2,4 on the axes below. Then compute the gradient
vector field and sketch it at one or two points on each level curve.
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Math 213 Class 13: Gradient Fields and Level Curves

Finding the Gradient Fields

The following vector fields are conservative. For each one, find a function f (z,y) or f (z,y, z) for which it
is a gradient field.

I.F (z,y) = 3zy?i+ 322y ]

LF (z,y) = ysin(zy) i+ zsin (zy) j

3F (z,y) =z +y)i+ ($+3y2)j

4.F (z,y,2) = yze™¥* i+ xze™? j + zye*¥* k



Math 213 Class 13: Visual Vector Fields

Describe the divergence and the curl of the following vector fields at the point indicated by the
black circle.
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Math 213 Calculus

Reading the Text
Read Section 13.2-13.4 and answer the following questions

1. Place the three line integrals | Fedr, Fedr, Fedr in order from largest (most
g C D E

positive) to smallest (most negative).
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2. Evaluate fc(x +y )ds where C is the line segment from (0,0) to (3,0).
3. Isevery integral of F(x,y) = (x - y)i + (x - 2)j independent of path? Why or why not?
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