
Math 213 Calculus III!
Reading the Text!
Read Section 13.1, 13.2 and 13.5 and answer the following questions!
1. Let "  be a function of two variables with level curves in the plane corresponding to 

" . How is the gradient vector field, "  related to these level curves? How does the 
length of "  vary with the spacing of the curves?!

2. Which of the vector fields "  describes the plot 
below? 

" !
3. What do we know about div(curl F)?!
4. If "  compute div F. 
!

f x, y( )
f x, y( ) = k ∇f

∇f
x, x − y[ ], y, x − y[ ], x, x + y[ ], y, x + y[ ]

13 Vector

Calculus

13.1 Vector Fields

Transparencies Available

#56 (Figure 1), #57 (Figures 10–12), #58 (Exercises 11–14), #59 (Exercises 15–18)

Suggested Time and Emphasis

1 class Essential material

Points to Stress

1.Two- and three-dimensional vector fields.

2.Vector fields can either be drawn “scaled,” so that the lengths of the vectors are proportional to their

magnitudes and the longest vectors in the field have a specified length, or “unscaled,” so that the vectors

appear at their true lengths.

3.Gradient fields in R2
and R

3
, and their relationships to level curves and surfaces.

Text Questions

• Let f (x, y) be a function of two variables, with level curves in the plane corresponding to f (x, y) = k.

How is the gradient vector field ∇f related to these level curves? How does the length of ∇f vary with

the spacing of the curves?

ANSWER The gradient vector field is normal to all of the level curves. The gradient vector is longer when

the curves are spaced closer together.

• Which of the vector fields [x, x− y], [y, x− y], [x, x+ y], and [y, x+ y] describes the plot below?

ANSWER [x, x+ y]

847

F x, y, z( ) = xz, x2z, x3z!" #$


