
Math 213 Class 13: Divergence and Curl Homework  
 

1.! Let " . Carefully sketch several representative vectors – at least one in each 
quadrant and at least one on each axis.!!

" !!
2.! Let " !
a.! Compute the divergence of F.!!!!!!
b.! Compute the curl of F.!!

F x, y( ) = y i

y

x

F x, y, z( ) = z2x i + y2z j − z2y k



Math 213 Class 13: Divergence and Curl Homework  
 

3.! The following is an illustration of a two dimensional vector field F.!

" !
a.! What can you say about the curl of F?!!!!!!
b.! What can you say about the divergence of F?!!!!!!!!
4. The field   is conservative. Find the potential function of F. 

y

x

F x, y( ) = ey i + xey + y( ) j



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

� !!
" !

" !

"  

" !!
"

!
!

F x, y( ) = xy i + 0 j
y

x

F x, y( ) = x i + y j
y

x

F x, y( ) = y i − x j
y

x

F x, y( ) = 2 i
y

x



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

" !
" !

"  

" !

" !
" !

" !!

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

x

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

x

F x, y( ) = x i
y

x

F x, y( ) = −x j
y

x



Math 213 Class 13: Gradient Fields and Level Curves!!
!!
1. Let " .  

Draw level curves "  for "  on the axes below.  Then compute the gradient 
vector field and sketch it at one or two points on each level curve.!

" !!

f x, y( ) = x2

4
+
y2

9
f x, y( ) = k k = 1,2,4



Math 213 Class 13: Gradient Fields and Level Curves!

�  



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.  !!

" !!!!!!!!

" !!

!!

" !!!!!!

" !!!

P

P

P

P



Math 213 Calculus
 !
Reading the Text!
Read Section 13.2-13.4 and answer the following questions!
1. Place the three line integrals "  in order from largest (most 

positive) to smallest (most negative).  

" !
2. Evaluate "  where C is the line segment from (0,0) to (3,0).!

3. Is every integral of "  independent of path? Why or why not?!
!!

 
Fidr

C∫ , Fidr
D∫ , Fidr

E∫

13.2 Line Integrals

Suggested Time and Emphasis

1–2 classes Essential material

Points to Stress

1.The meaning of the line integral of a scalar function f (x, y) along a curve C.

2.The meaning of

∫

P dx+Qdy along a curve C.

3.Vector fields and work: the meaning of

∫

C
F · dr.

Text Questions

• Place the three line integrals

∫

C
F · dr,

∫

D
F · dr, and

∫

E
F · dr in order from largest (most positive) to

smallest (most negative).

ANSWER E, D, C

• Evaluate

∫

C

(

x+ y
2
)

ds, where C is the line from (0, 0) to (3, 0).

ANSWER 9

2

Materials for Lecture

• Discuss the line integral of a scalar function as an extension of the ordinary single integral. Show in some

detail why Formulas 3 and 9 actually work. In other words, partition the time interval, and show how the

integral is approximated by the sum

n
∑

i=1

f (x
∗

i
, y

∗

i
)∆si. In particular, show again why

∆si =

√

(∆xi)
2
+ (∆yi)

2
=

√

(

∆xi

∆ti

)
2

+

(

∆yi

∆ti

)
2

∆ti

856

x + y2( )ds
C∫

F x, y( ) = x − y( ) i + x − 2( ) j
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