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Problem 1: Sketch the following vector fields in R2.

(a) ~F (x, y) =
[
2
3

]

(b) ~F (x, y) =
[
y
0

]

(c) ~F (x, y) =
[
x
y

]
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(d) ~F (x, y) =
[

y
−x

]

(e) ~F (x, y) = x~i + y~j√
x2 + y2

Problem 2: Match the vector fields in R3 to their formulas.

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

1
2
3



(b) ~F (x, y, z) =

1
2
z



(c) ~F (x, y, z) =

x
y
3



(d) ~F (x, y, z) =

x
y
z



1086 CHAPTER 16 VECTOR CALCULUS

15–18 Match the vector fields on with the plots labeled 
I–IV. Give reasons for your choices.

15. 16.

17.

18.

19. If you have a CAS that plots vector fields (the command 
is fieldplot in Maple and PlotVectorField or 
VectorPlot in Mathematica), use it to plot

Explain the appearance by finding the set of points 
such that .

20. Let , where and . Use a
CAS to plot this vector field in various domains until you can
see what is happening. Describe the appearance of the plot
and explain it by finding the points where .

21–24 Find the gradient vector field of .

21. 22.

23.

24.

25–26 Find the gradient vector field of and sketch it.

25. 26.

27–28 Plot the gradient vector field of together with a contour
map of . Explain how they are related to each other.

27. 28.

F !3

F!x, y, z" ! i ! 2 j ! 3 k F!x, y, z" ! i ! 2 j ! z k

F!x, y, z" ! x i ! y j ! 3 k

F!x, y, z" ! x i ! y j ! z k

z
1
0

_1

y 10_1 x1 0 _1

z
1
0

_1

y 10_1 x1 0 _1

0y 1_1 x1 0 _1

z
1
0

_1

z
1
0

_1

y 10_1 1 0 _1
x

I II

III IV

CAS

F!x, y" ! !y 2 " 2xy" i ! !3xy " 6x 2 " j

!x, y"
F!x, y" ! 0

CAS F!x" ! !r 2 " 2r"x x ! #x, y $ r ! % x %

F!x" ! 0

f

f !x, y" ! xe xy f !x, y" ! tan!3x " 4y"

f !x, y, z" ! sx 2 ! y 2 ! z 2 

f !x, y, z" ! x ln!y " 2z"

∇ f f

f !x, y" ! x 2 " y f !x, y" ! sx 2 ! y2 

CAS f
f

f !x, y" ! cos x " 2 sin yf !x, y" ! ln!1 ! x 2 ! 2y 2"

29–32 Match the functions with the plots of their gradient 
vector fields labeled I–IV. Give reasons for your choices.

29. 30.

31. 32.

33. A particle moves in a velocity field . 
If it is at position at time , estimate its location at
time .

34. At time , a particle is located at position . If it
moves in a velocity field 

find its approximate location at time .

35. The flow lines (or streamlines) of a vector field are the
paths followed by a particle whose velocity field is the
given vector field. Thus the vectors in a vector field are tan-
gent to the flow lines.
(a) Use a sketch of the vector field to

draw some flow lines. From your sketches, can you
guess the equations of the flow lines?

(b) If parametric equations of a flow line are
, explain why these functions satisfy the differ-

ential equa tions and . Then solve
the differential equations to find an equation of the flow
line that passes through the point (1, 1).

36. (a) Sketch the vector field and then sketch
some flow lines. What shape do these flow lines appear
to have?

(b) If parametric equations of the flow lines are
, what differential equations do these functions 

satisfy? Deduce that .
(c) If a particle starts at the origin in the velocity field given

by F, find an equation of the path it follows.

f

f !x, y" ! x 2 ! y 2 f !x, y" ! x!x ! y"

f !x, y" ! !x ! y"2 f !x, y" ! sinsx 2 ! y 2 

4

_4

_4 4

4

_4

_4 4

4

_4

_4 4

I II

III IV4

_4

_4 4

V!x, y" ! #x 2, x ! y 2 $
!2, 1" t ! 3

t ! 3.01

t ! 1 !1, 3"

F!x, y" ! #xy " 2, y 2 " 10 $

t ! 1.05

F!x, y" ! x i " y j

x ! x!t",
y ! y!t"

dx&dt ! x dy&dt ! "y

F!x, y" ! i ! x j

x ! x!t",
y ! y!t"

dy&dx ! x
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Problem 3: Find formulas for the vectors fields below.
(a) blank

17.3 VECTOR FIELDS 941

Exercises and Problems for Section 17.3
Exercises

For Exercises 1–6, find formulas for the vector fields. (There

are many possible answers.)

1.

x

y 2.

x

y

3.

x

y 4.

x

y

5.

x

y 6.

x

y

In Exercises 7–10, assume x, y > 0 and decide if

(a) The vector field is parallel to the x-axis, parallel to the

y-axis, or neither.

(b) As x increases, the length increases, decreases, or nei-

ther.

(c) As y increases, the length increases, decreases, or nei-

ther.

Assume x, y > 0.

7. F⃗ = xj⃗ 8. F⃗ = y⃗i + j⃗

9. F⃗ = (x + e1−y )⃗i 10. grad(x4 + e3y)

Sketch the vector fields in Exercises 11–19 in the xy-plane.

11. F⃗ (x, y) = 2⃗i + 3⃗j 12. F⃗ (x, y) = y⃗i

13. F⃗ (x, y) = −yj⃗ 14. F⃗ (r⃗ ) = 2r⃗

15. F⃗ (r⃗ ) = r⃗ /∥r⃗ ∥ 16. F⃗ (r⃗ ) = −r⃗ /∥r⃗ ∥3

17. F⃗ = y⃗i − xj⃗ 18. F⃗ (x, y) = 2x⃗i +xj⃗

19. F⃗ (x, y) = (x + y)⃗i + (x − y)⃗j

20. For each description of a vector field in (a)-(d), choose

one or more of the vector fields I-IX.

(a) Pointing radially outward, increasing in length away

from the origin.

(b) Pointing in a circular direction around the origin, re-

maining the same length.

(c) Pointing towards the origin, increasing in length far-

ther from the origin.

(d) Pointing clockwise around the origin.

I.
x⃗i + yj⃗√

x2 + y2
II.

−y⃗i + xj⃗√
x2 + y2

III. r⃗

IV. −r⃗ V. −y⃗i + xj⃗ VI. y⃗i − xj⃗

VII. y⃗i + xj⃗ VIII.
r⃗

||r⃗ ||3 IX. − r⃗

||r⃗ ||3

21. Each vector field in Figures (I)–(IV) represents the force

on a particle at different points in space as a result of

another particle at the origin. Match up the vector fields

with the descriptions below.

(a) A repulsive force whose magnitude decreases as dis-

tance increases, such as between electric charges of

the same sign.

(b) A repulsive force whose magnitude increases as dis-

tance increases.

(c) An attractive force whose magnitude decreases as

distance increases, such as gravity.

(d) An attractive force whose magnitude increases as

distance increases.

(I) (II)

(III) (IV)

(c) blank

17.3 VECTOR FIELDS 941

Exercises and Problems for Section 17.3
Exercises

For Exercises 1–6, find formulas for the vector fields. (There

are many possible answers.)

1.

x

y 2.

x

y

3.

x

y 4.

x

y

5.

x

y 6.

x

y

In Exercises 7–10, assume x, y > 0 and decide if

(a) The vector field is parallel to the x-axis, parallel to the

y-axis, or neither.

(b) As x increases, the length increases, decreases, or nei-

ther.

(c) As y increases, the length increases, decreases, or nei-

ther.

Assume x, y > 0.

7. F⃗ = xj⃗ 8. F⃗ = y⃗i + j⃗

9. F⃗ = (x + e1−y )⃗i 10. grad(x4 + e3y)

Sketch the vector fields in Exercises 11–19 in the xy-plane.

11. F⃗ (x, y) = 2⃗i + 3⃗j 12. F⃗ (x, y) = y⃗i

13. F⃗ (x, y) = −yj⃗ 14. F⃗ (r⃗ ) = 2r⃗

15. F⃗ (r⃗ ) = r⃗ /∥r⃗ ∥ 16. F⃗ (r⃗ ) = −r⃗ /∥r⃗ ∥3

17. F⃗ = y⃗i − xj⃗ 18. F⃗ (x, y) = 2x⃗i +xj⃗

19. F⃗ (x, y) = (x + y)⃗i + (x − y)⃗j

20. For each description of a vector field in (a)-(d), choose

one or more of the vector fields I-IX.

(a) Pointing radially outward, increasing in length away

from the origin.

(b) Pointing in a circular direction around the origin, re-

maining the same length.

(c) Pointing towards the origin, increasing in length far-

ther from the origin.

(d) Pointing clockwise around the origin.

I.
x⃗i + yj⃗√

x2 + y2
II.

−y⃗i + xj⃗√
x2 + y2

III. r⃗

IV. −r⃗ V. −y⃗i + xj⃗ VI. y⃗i − xj⃗

VII. y⃗i + xj⃗ VIII.
r⃗

||r⃗ ||3 IX. − r⃗

||r⃗ ||3

21. Each vector field in Figures (I)–(IV) represents the force

on a particle at different points in space as a result of

another particle at the origin. Match up the vector fields

with the descriptions below.

(a) A repulsive force whose magnitude decreases as dis-

tance increases, such as between electric charges of

the same sign.

(b) A repulsive force whose magnitude increases as dis-

tance increases.

(c) An attractive force whose magnitude decreases as

distance increases, such as gravity.

(d) An attractive force whose magnitude increases as

distance increases.

(I) (II)

(III) (IV)

(d) blank

17.3 VECTOR FIELDS 941

Exercises and Problems for Section 17.3
Exercises

For Exercises 1–6, find formulas for the vector fields. (There

are many possible answers.)

1.

x

y 2.

x

y

3.

x

y 4.

x

y

5.

x

y 6.

x

y

In Exercises 7–10, assume x, y > 0 and decide if

(a) The vector field is parallel to the x-axis, parallel to the

y-axis, or neither.

(b) As x increases, the length increases, decreases, or nei-

ther.

(c) As y increases, the length increases, decreases, or nei-

ther.

Assume x, y > 0.

7. F⃗ = xj⃗ 8. F⃗ = y⃗i + j⃗

9. F⃗ = (x + e1−y )⃗i 10. grad(x4 + e3y)

Sketch the vector fields in Exercises 11–19 in the xy-plane.

11. F⃗ (x, y) = 2⃗i + 3⃗j 12. F⃗ (x, y) = y⃗i

13. F⃗ (x, y) = −yj⃗ 14. F⃗ (r⃗ ) = 2r⃗

15. F⃗ (r⃗ ) = r⃗ /∥r⃗ ∥ 16. F⃗ (r⃗ ) = −r⃗ /∥r⃗ ∥3

17. F⃗ = y⃗i − xj⃗ 18. F⃗ (x, y) = 2x⃗i +xj⃗

19. F⃗ (x, y) = (x + y)⃗i + (x − y)⃗j

20. For each description of a vector field in (a)-(d), choose

one or more of the vector fields I-IX.

(a) Pointing radially outward, increasing in length away

from the origin.

(b) Pointing in a circular direction around the origin, re-

maining the same length.

(c) Pointing towards the origin, increasing in length far-

ther from the origin.

(d) Pointing clockwise around the origin.

I.
x⃗i + yj⃗√

x2 + y2
II.

−y⃗i + xj⃗√
x2 + y2

III. r⃗

IV. −r⃗ V. −y⃗i + xj⃗ VI. y⃗i − xj⃗

VII. y⃗i + xj⃗ VIII.
r⃗

||r⃗ ||3 IX. − r⃗

||r⃗ ||3

21. Each vector field in Figures (I)–(IV) represents the force

on a particle at different points in space as a result of

another particle at the origin. Match up the vector fields

with the descriptions below.

(a) A repulsive force whose magnitude decreases as dis-

tance increases, such as between electric charges of

the same sign.

(b) A repulsive force whose magnitude increases as dis-

tance increases.

(c) An attractive force whose magnitude decreases as

distance increases, such as gravity.

(d) An attractive force whose magnitude increases as

distance increases.

(I) (II)

(III) (IV)

(b) blank
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Exercises and Problems for Section 17.3
Exercises

For Exercises 1–6, find formulas for the vector fields. (There

are many possible answers.)

1.

x

y 2.
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y

3.
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y 4.

x

y

5.

x

y 6.

x

y

In Exercises 7–10, assume x, y > 0 and decide if

(a) The vector field is parallel to the x-axis, parallel to the

y-axis, or neither.

(b) As x increases, the length increases, decreases, or nei-

ther.

(c) As y increases, the length increases, decreases, or nei-

ther.

Assume x, y > 0.

7. F⃗ = xj⃗ 8. F⃗ = y⃗i + j⃗

9. F⃗ = (x + e1−y )⃗i 10. grad(x4 + e3y)

Sketch the vector fields in Exercises 11–19 in the xy-plane.

11. F⃗ (x, y) = 2⃗i + 3⃗j 12. F⃗ (x, y) = y⃗i

13. F⃗ (x, y) = −yj⃗ 14. F⃗ (r⃗ ) = 2r⃗

15. F⃗ (r⃗ ) = r⃗ /∥r⃗ ∥ 16. F⃗ (r⃗ ) = −r⃗ /∥r⃗ ∥3

17. F⃗ = y⃗i − xj⃗ 18. F⃗ (x, y) = 2x⃗i +xj⃗

19. F⃗ (x, y) = (x + y)⃗i + (x − y)⃗j

20. For each description of a vector field in (a)-(d), choose

one or more of the vector fields I-IX.

(a) Pointing radially outward, increasing in length away

from the origin.

(b) Pointing in a circular direction around the origin, re-

maining the same length.

(c) Pointing towards the origin, increasing in length far-

ther from the origin.

(d) Pointing clockwise around the origin.

I.
x⃗i + yj⃗√

x2 + y2
II.

−y⃗i + xj⃗√
x2 + y2

III. r⃗

IV. −r⃗ V. −y⃗i + xj⃗ VI. y⃗i − xj⃗

VII. y⃗i + xj⃗ VIII.
r⃗

||r⃗ ||3 IX. − r⃗

||r⃗ ||3

21. Each vector field in Figures (I)–(IV) represents the force

on a particle at different points in space as a result of

another particle at the origin. Match up the vector fields

with the descriptions below.

(a) A repulsive force whose magnitude decreases as dis-

tance increases, such as between electric charges of

the same sign.

(b) A repulsive force whose magnitude increases as dis-

tance increases.

(c) An attractive force whose magnitude decreases as

distance increases, such as gravity.

(d) An attractive force whose magnitude increases as

distance increases.

(I) (II)

(III) (IV)

(d) blank
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Exercises and Problems for Section 17.3
Exercises

For Exercises 1–6, find formulas for the vector fields. (There

are many possible answers.)
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In Exercises 7–10, assume x, y > 0 and decide if

(a) The vector field is parallel to the x-axis, parallel to the

y-axis, or neither.

(b) As x increases, the length increases, decreases, or nei-

ther.

(c) As y increases, the length increases, decreases, or nei-

ther.

Assume x, y > 0.

7. F⃗ = xj⃗ 8. F⃗ = y⃗i + j⃗

9. F⃗ = (x + e1−y )⃗i 10. grad(x4 + e3y)

Sketch the vector fields in Exercises 11–19 in the xy-plane.

11. F⃗ (x, y) = 2⃗i + 3⃗j 12. F⃗ (x, y) = y⃗i

13. F⃗ (x, y) = −yj⃗ 14. F⃗ (r⃗ ) = 2r⃗

15. F⃗ (r⃗ ) = r⃗ /∥r⃗ ∥ 16. F⃗ (r⃗ ) = −r⃗ /∥r⃗ ∥3

17. F⃗ = y⃗i − xj⃗ 18. F⃗ (x, y) = 2x⃗i +xj⃗

19. F⃗ (x, y) = (x + y)⃗i + (x − y)⃗j

20. For each description of a vector field in (a)-(d), choose

one or more of the vector fields I-IX.

(a) Pointing radially outward, increasing in length away

from the origin.

(b) Pointing in a circular direction around the origin, re-

maining the same length.

(c) Pointing towards the origin, increasing in length far-

ther from the origin.

(d) Pointing clockwise around the origin.

I.
x⃗i + yj⃗√

x2 + y2
II.

−y⃗i + xj⃗√
x2 + y2

III. r⃗

IV. −r⃗ V. −y⃗i + xj⃗ VI. y⃗i − xj⃗

VII. y⃗i + xj⃗ VIII.
r⃗

||r⃗ ||3 IX. − r⃗

||r⃗ ||3

21. Each vector field in Figures (I)–(IV) represents the force

on a particle at different points in space as a result of

another particle at the origin. Match up the vector fields

with the descriptions below.

(a) A repulsive force whose magnitude decreases as dis-

tance increases, such as between electric charges of

the same sign.

(b) A repulsive force whose magnitude increases as dis-

tance increases.

(c) An attractive force whose magnitude decreases as

distance increases, such as gravity.

(d) An attractive force whose magnitude increases as

distance increases.

(I) (II)

(III) (IV)

(f) blank
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Exercises

For Exercises 1–6, find formulas for the vector fields. (There

are many possible answers.)
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In Exercises 7–10, assume x, y > 0 and decide if

(a) The vector field is parallel to the x-axis, parallel to the

y-axis, or neither.

(b) As x increases, the length increases, decreases, or nei-

ther.

(c) As y increases, the length increases, decreases, or nei-

ther.

Assume x, y > 0.

7. F⃗ = xj⃗ 8. F⃗ = y⃗i + j⃗

9. F⃗ = (x + e1−y )⃗i 10. grad(x4 + e3y)

Sketch the vector fields in Exercises 11–19 in the xy-plane.

11. F⃗ (x, y) = 2⃗i + 3⃗j 12. F⃗ (x, y) = y⃗i

13. F⃗ (x, y) = −yj⃗ 14. F⃗ (r⃗ ) = 2r⃗

15. F⃗ (r⃗ ) = r⃗ /∥r⃗ ∥ 16. F⃗ (r⃗ ) = −r⃗ /∥r⃗ ∥3

17. F⃗ = y⃗i − xj⃗ 18. F⃗ (x, y) = 2x⃗i +xj⃗

19. F⃗ (x, y) = (x + y)⃗i + (x − y)⃗j

20. For each description of a vector field in (a)-(d), choose

one or more of the vector fields I-IX.

(a) Pointing radially outward, increasing in length away

from the origin.

(b) Pointing in a circular direction around the origin, re-

maining the same length.

(c) Pointing towards the origin, increasing in length far-

ther from the origin.

(d) Pointing clockwise around the origin.

I.
x⃗i + yj⃗√

x2 + y2
II.

−y⃗i + xj⃗√
x2 + y2

III. r⃗

IV. −r⃗ V. −y⃗i + xj⃗ VI. y⃗i − xj⃗

VII. y⃗i + xj⃗ VIII.
r⃗

||r⃗ ||3 IX. − r⃗

||r⃗ ||3

21. Each vector field in Figures (I)–(IV) represents the force

on a particle at different points in space as a result of

another particle at the origin. Match up the vector fields

with the descriptions below.

(a) A repulsive force whose magnitude decreases as dis-

tance increases, such as between electric charges of

the same sign.

(b) A repulsive force whose magnitude increases as dis-

tance increases.

(c) An attractive force whose magnitude decreases as

distance increases, such as gravity.

(d) An attractive force whose magnitude increases as

distance increases.

(I) (II)

(III) (IV)
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Problem 4: For each description of a vector field in parts (a)-(d), choose one or more of the
vector fields (i)-(ix).

(a) Pointing radially outward, increasing in length away from the origin.

(b) Pointing in a circular direction around the origin, remaining the same length.

(c) Pointing toward the origin, increasing in length farther from the origin.

(d) Pointing clockwise around the origin.

(i) 1√
x2 + y2

[
x
y

]

(ii) 1√
x2 + y2

[
−y
x

]

(iii) x~i + y~j

(iv) −x~i− y~j

(v)
[
−y
x

]

(vi)
[

y
−x

]

(vii)
[
y
x

]

(viii) x~i + y~j

(x2 + y2)3/2

(ix) − x~i + y~j

(x2 + y2)3/2
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Problem 5: Match the contour plots in (a)-(d) with the gradient fields in (i)-(iv).

(a) blank

942 Chapter Seventeen PARAMETERIZATION AND VECTOR FIELDS

Problems

In Problems 22–26, give an example of a vector field F⃗ (x, y)
in 2-space with the stated properties.

22. F⃗ is constant

23. F⃗ has a constant direction but ∥F⃗ ∥ is not constant

24. ∥F⃗ ∥ is constant but F⃗ is not constant

25. Neither ∥F⃗ ∥ nor the direction of F⃗ is constant

26. F⃗ is perpendicular to G⃗ = (x + y)⃗i + (1 + y2)⃗j at

every point

27. Match the level curves in (I)–(IV) with the gradient fields

in (A)–(D). All figures use the same square window.
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(IV)

(A) (B)

(C) (D)

Problems 28–29 concern the vector fields F⃗ = x⃗i + yj⃗ ,

G⃗ = −y⃗i + xj⃗ , and H⃗ = x⃗i − yj⃗ .

28. Match F⃗ , G⃗ , H⃗ with their sketches in (I)–(III).

x

y(I)

x

y(II)

x

y(III)

29. Match the vector fields with their sketches, (I)–(IV).

(a) F⃗ + G⃗ (b) F⃗ +H⃗ (c) G⃗ + H⃗ (d) −F⃗ +G⃗

x

y(I)

x

y(II)

x

y(III)

x

y(IV)

In Problems 30–32, write formulas for vector fields with the

given properties.

30. All vectors are parallel to the x-axis; all vectors on a ver-

tical line have the same magnitude.

31. All vectors point toward the origin and have constant

length.

32. All vectors are of unit length and perpendicular to the

position vector at that point.

33. (a) Let F⃗ = x⃗i + (x + y)⃗j + (x − y + z)k⃗ . Find a

point at which F⃗ is parallel to l, the line x = 5 + t,
y = 6 − 2t, z = 7 − 3t.

(b) blank

942 Chapter Seventeen PARAMETERIZATION AND VECTOR FIELDS

Problems

In Problems 22–26, give an example of a vector field F⃗ (x, y)
in 2-space with the stated properties.

22. F⃗ is constant

23. F⃗ has a constant direction but ∥F⃗ ∥ is not constant

24. ∥F⃗ ∥ is constant but F⃗ is not constant

25. Neither ∥F⃗ ∥ nor the direction of F⃗ is constant

26. F⃗ is perpendicular to G⃗ = (x + y)⃗i + (1 + y2)⃗j at

every point

27. Match the level curves in (I)–(IV) with the gradient fields

in (A)–(D). All figures use the same square window.
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Problems 28–29 concern the vector fields F⃗ = x⃗i + yj⃗ ,

G⃗ = −y⃗i + xj⃗ , and H⃗ = x⃗i − yj⃗ .

28. Match F⃗ , G⃗ , H⃗ with their sketches in (I)–(III).

x

y(I)

x

y(II)

x

y(III)

29. Match the vector fields with their sketches, (I)–(IV).

(a) F⃗ + G⃗ (b) F⃗ +H⃗ (c) G⃗ + H⃗ (d) −F⃗ +G⃗

x

y(I)

x

y(II)

x

y(III)

x

y(IV)

In Problems 30–32, write formulas for vector fields with the

given properties.

30. All vectors are parallel to the x-axis; all vectors on a ver-

tical line have the same magnitude.

31. All vectors point toward the origin and have constant

length.

32. All vectors are of unit length and perpendicular to the

position vector at that point.

33. (a) Let F⃗ = x⃗i + (x + y)⃗j + (x − y + z)k⃗ . Find a

point at which F⃗ is parallel to l, the line x = 5 + t,
y = 6 − 2t, z = 7 − 3t.

(c) blank

942 Chapter Seventeen PARAMETERIZATION AND VECTOR FIELDS

Problems

In Problems 22–26, give an example of a vector field F⃗ (x, y)
in 2-space with the stated properties.

22. F⃗ is constant

23. F⃗ has a constant direction but ∥F⃗ ∥ is not constant

24. ∥F⃗ ∥ is constant but F⃗ is not constant

25. Neither ∥F⃗ ∥ nor the direction of F⃗ is constant

26. F⃗ is perpendicular to G⃗ = (x + y)⃗i + (1 + y2)⃗j at

every point

27. Match the level curves in (I)–(IV) with the gradient fields

in (A)–(D). All figures use the same square window.
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Problems 28–29 concern the vector fields F⃗ = x⃗i + yj⃗ ,

G⃗ = −y⃗i + xj⃗ , and H⃗ = x⃗i − yj⃗ .

28. Match F⃗ , G⃗ , H⃗ with their sketches in (I)–(III).

x

y(I)

x

y(II)

x

y(III)

29. Match the vector fields with their sketches, (I)–(IV).

(a) F⃗ + G⃗ (b) F⃗ +H⃗ (c) G⃗ + H⃗ (d) −F⃗ +G⃗

x

y(I)

x

y(II)

x

y(III)

x

y(IV)

In Problems 30–32, write formulas for vector fields with the

given properties.

30. All vectors are parallel to the x-axis; all vectors on a ver-

tical line have the same magnitude.

31. All vectors point toward the origin and have constant

length.

32. All vectors are of unit length and perpendicular to the

position vector at that point.

33. (a) Let F⃗ = x⃗i + (x + y)⃗j + (x − y + z)k⃗ . Find a

point at which F⃗ is parallel to l, the line x = 5 + t,
y = 6 − 2t, z = 7 − 3t.

(d) blank
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Problems

In Problems 22–26, give an example of a vector field F⃗ (x, y)
in 2-space with the stated properties.

22. F⃗ is constant

23. F⃗ has a constant direction but ∥F⃗ ∥ is not constant

24. ∥F⃗ ∥ is constant but F⃗ is not constant

25. Neither ∥F⃗ ∥ nor the direction of F⃗ is constant

26. F⃗ is perpendicular to G⃗ = (x + y)⃗i + (1 + y2)⃗j at

every point

27. Match the level curves in (I)–(IV) with the gradient fields

in (A)–(D). All figures use the same square window.
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Problems 28–29 concern the vector fields F⃗ = x⃗i + yj⃗ ,

G⃗ = −y⃗i + xj⃗ , and H⃗ = x⃗i − yj⃗ .

28. Match F⃗ , G⃗ , H⃗ with their sketches in (I)–(III).

x

y(I)

x

y(II)

x

y(III)

29. Match the vector fields with their sketches, (I)–(IV).

(a) F⃗ + G⃗ (b) F⃗ +H⃗ (c) G⃗ + H⃗ (d) −F⃗ +G⃗

x

y(I)

x

y(II)

x

y(III)

x

y(IV)

In Problems 30–32, write formulas for vector fields with the

given properties.

30. All vectors are parallel to the x-axis; all vectors on a ver-

tical line have the same magnitude.

31. All vectors point toward the origin and have constant

length.

32. All vectors are of unit length and perpendicular to the

position vector at that point.

33. (a) Let F⃗ = x⃗i + (x + y)⃗j + (x − y + z)k⃗ . Find a

point at which F⃗ is parallel to l, the line x = 5 + t,
y = 6 − 2t, z = 7 − 3t.

(i) blank

942 Chapter Seventeen PARAMETERIZATION AND VECTOR FIELDS

Problems

In Problems 22–26, give an example of a vector field F⃗ (x, y)
in 2-space with the stated properties.

22. F⃗ is constant

23. F⃗ has a constant direction but ∥F⃗ ∥ is not constant

24. ∥F⃗ ∥ is constant but F⃗ is not constant

25. Neither ∥F⃗ ∥ nor the direction of F⃗ is constant

26. F⃗ is perpendicular to G⃗ = (x + y)⃗i + (1 + y2)⃗j at

every point

27. Match the level curves in (I)–(IV) with the gradient fields

in (A)–(D). All figures use the same square window.
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Problems 28–29 concern the vector fields F⃗ = x⃗i + yj⃗ ,

G⃗ = −y⃗i + xj⃗ , and H⃗ = x⃗i − yj⃗ .

28. Match F⃗ , G⃗ , H⃗ with their sketches in (I)–(III).

x

y(I)

x

y(II)

x

y(III)

29. Match the vector fields with their sketches, (I)–(IV).

(a) F⃗ + G⃗ (b) F⃗ +H⃗ (c) G⃗ + H⃗ (d) −F⃗ +G⃗

x

y(I)

x

y(II)

x

y(III)

x

y(IV)

In Problems 30–32, write formulas for vector fields with the

given properties.

30. All vectors are parallel to the x-axis; all vectors on a ver-

tical line have the same magnitude.

31. All vectors point toward the origin and have constant

length.

32. All vectors are of unit length and perpendicular to the

position vector at that point.

33. (a) Let F⃗ = x⃗i + (x + y)⃗j + (x − y + z)k⃗ . Find a

point at which F⃗ is parallel to l, the line x = 5 + t,
y = 6 − 2t, z = 7 − 3t.

(ii) blank
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Problems

In Problems 22–26, give an example of a vector field F⃗ (x, y)
in 2-space with the stated properties.

22. F⃗ is constant

23. F⃗ has a constant direction but ∥F⃗ ∥ is not constant

24. ∥F⃗ ∥ is constant but F⃗ is not constant

25. Neither ∥F⃗ ∥ nor the direction of F⃗ is constant

26. F⃗ is perpendicular to G⃗ = (x + y)⃗i + (1 + y2)⃗j at

every point

27. Match the level curves in (I)–(IV) with the gradient fields

in (A)–(D). All figures use the same square window.
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Problems 28–29 concern the vector fields F⃗ = x⃗i + yj⃗ ,

G⃗ = −y⃗i + xj⃗ , and H⃗ = x⃗i − yj⃗ .

28. Match F⃗ , G⃗ , H⃗ with their sketches in (I)–(III).
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y(III)

29. Match the vector fields with their sketches, (I)–(IV).

(a) F⃗ + G⃗ (b) F⃗ +H⃗ (c) G⃗ + H⃗ (d) −F⃗ +G⃗

x

y(I)

x

y(II)

x

y(III)

x

y(IV)

In Problems 30–32, write formulas for vector fields with the

given properties.

30. All vectors are parallel to the x-axis; all vectors on a ver-

tical line have the same magnitude.

31. All vectors point toward the origin and have constant

length.

32. All vectors are of unit length and perpendicular to the

position vector at that point.

33. (a) Let F⃗ = x⃗i + (x + y)⃗j + (x − y + z)k⃗ . Find a

point at which F⃗ is parallel to l, the line x = 5 + t,
y = 6 − 2t, z = 7 − 3t.

(iii) blank
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Problems

In Problems 22–26, give an example of a vector field F⃗ (x, y)
in 2-space with the stated properties.

22. F⃗ is constant

23. F⃗ has a constant direction but ∥F⃗ ∥ is not constant

24. ∥F⃗ ∥ is constant but F⃗ is not constant

25. Neither ∥F⃗ ∥ nor the direction of F⃗ is constant

26. F⃗ is perpendicular to G⃗ = (x + y)⃗i + (1 + y2)⃗j at

every point

27. Match the level curves in (I)–(IV) with the gradient fields

in (A)–(D). All figures use the same square window.
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Problems 28–29 concern the vector fields F⃗ = x⃗i + yj⃗ ,

G⃗ = −y⃗i + xj⃗ , and H⃗ = x⃗i − yj⃗ .

28. Match F⃗ , G⃗ , H⃗ with their sketches in (I)–(III).
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y(III)

29. Match the vector fields with their sketches, (I)–(IV).

(a) F⃗ + G⃗ (b) F⃗ +H⃗ (c) G⃗ + H⃗ (d) −F⃗ +G⃗
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y(II)

x

y(III)

x

y(IV)

In Problems 30–32, write formulas for vector fields with the

given properties.

30. All vectors are parallel to the x-axis; all vectors on a ver-

tical line have the same magnitude.

31. All vectors point toward the origin and have constant

length.

32. All vectors are of unit length and perpendicular to the

position vector at that point.

33. (a) Let F⃗ = x⃗i + (x + y)⃗j + (x − y + z)k⃗ . Find a

point at which F⃗ is parallel to l, the line x = 5 + t,
y = 6 − 2t, z = 7 − 3t.

(iv) blank
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Problems

In Problems 22–26, give an example of a vector field F⃗ (x, y)
in 2-space with the stated properties.

22. F⃗ is constant

23. F⃗ has a constant direction but ∥F⃗ ∥ is not constant

24. ∥F⃗ ∥ is constant but F⃗ is not constant

25. Neither ∥F⃗ ∥ nor the direction of F⃗ is constant

26. F⃗ is perpendicular to G⃗ = (x + y)⃗i + (1 + y2)⃗j at

every point

27. Match the level curves in (I)–(IV) with the gradient fields

in (A)–(D). All figures use the same square window.
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Problems 28–29 concern the vector fields F⃗ = x⃗i + yj⃗ ,

G⃗ = −y⃗i + xj⃗ , and H⃗ = x⃗i − yj⃗ .

28. Match F⃗ , G⃗ , H⃗ with their sketches in (I)–(III).
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29. Match the vector fields with their sketches, (I)–(IV).

(a) F⃗ + G⃗ (b) F⃗ +H⃗ (c) G⃗ + H⃗ (d) −F⃗ +G⃗
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In Problems 30–32, write formulas for vector fields with the

given properties.

30. All vectors are parallel to the x-axis; all vectors on a ver-

tical line have the same magnitude.

31. All vectors point toward the origin and have constant

length.

32. All vectors are of unit length and perpendicular to the

position vector at that point.

33. (a) Let F⃗ = x⃗i + (x + y)⃗j + (x − y + z)k⃗ . Find a

point at which F⃗ is parallel to l, the line x = 5 + t,
y = 6 − 2t, z = 7 − 3t.


