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�6.� — VECTOR FIELDS

Exercise �
Sketch the following vector �elds.

(a) F = 0.3 i� 0.4 j

(b) F = x j

(c) F = rf , where f(x, y) = xy.
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�6.� — LINE INTEGRALS

Exercise �
Compute the following line integrals.

(a)
Z

C
xy4 ds, where C is the right half of the circle x2 + y2 = 16.

(b)
Z

C
x2 dx+ y2 dy, where C is the arc of the circle x2+ y2 = 4 from (2, 0) to (0, 2) followed by the

line segment from (0, 2) to (4, 3).

Exercise � continued on next page. . . Page � of ��
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(c)
Z

C
y2z ds, where C is the line segment from (3, 1, 2) to (1, 2, 5).

(d)
Z

C
F · dr, where F = hy, z, xi and C is the curve given by x =

p
t, y = t, z = t2, 1  t  4.

Page � of ��

, Ñ(t)=( 1- f) (3,121+1-11,35)

1+1-542+3 t)FÉÉdt = <3-2T
,
/ + t

> 2+31-7 ( o≤ e- ≤ 1)

=fy§(t2+2t+D(3++2)dt
=

-
-
-

=÷

FG)=<Jt ,t,t2>

f. E. F'A) dt
E'(f) =<±É±

> 1,21-7

=fÉt,t;F > •< { f- "2,1 ,2t> It
I

=L "Éʰ-E+zt
")dt

= - -
-

=>



Math ���: Week-in-Review, Week �� Monday, November �8th, ����

�6.� — FUNDAMENTAL THEOREM FOR LINE INTEGRALS

Exercise �
Check if the following vector �elds are conservative or not. If they are conservative, �nd a potential
function for the vector �eld.

(a) F(x, y) = (y2 � 2x) i+ 2xy j

(b) F(x, y) = hyex + sin(y), ex + x cos(y)i

Exercise � continued on next page. . . Page � of ��
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(c) F(x, y) = h2xy + y�2, x2 � 2xy�3i in the region where y > 0.

(d) F(x, y) = (ln(y) + y/x)i+ (ln(x) + x/y)j
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Exercise �
The following are all conservative vector �elds. For each, �nd a potential function f and use it to
evaluate

Z

C
F · dr.

(a) F(x, y) = h3 + 2xy2, 2x2yi. C is the arc of the hyperbola y = 1/x from (1, 1) to (4, 14).

(b) F(x, y) = (1 + xy)exy i+ x2exy j. C is given by r(t) = hcos(t), 2 sin(t)i, 0  t  ⇡/2.

Exercise � continued on next page. . . Page 6 of ��

f- can = f(3+2×5) DX fÉ•dr→=f( 4 , ;-) - flt , 1)
= 3×-1×2y

'
+ ccy)

=3(y)+(y2_
⇒ fylx, g) = Zxzy + ily)

⇒ C'(g) =0

⇒ ccy)
= e

so
, fc✗,yj=3x-×2y2_c

stunt point : r→ G) = < 1,0 >fix
,D=He ✗

Ydy end point ! Co] = < 0,2 >

= ✗ e×Y + ccx)

⇒ f×C✗, g) = e×Y+xye✗Y+cYx) = ( txyé>

⇒ C' (x) = 0

[É•dr→=f(0,2) - f- ( 1,0)⇒ ccx) = C

= 0 - 1. e° = ⑦
So

, fc×,y)=×e×Y



Math ���: Week-in-Review, Week �� Monday, November �8th, ����

(c) F(x, y, z) = hyzexz, exz, xyexzi. C is given by r(t) = ht2 + 1, t+ 1, t2i, 0  t  1.

(d) F(x, y, z) = hsin(y), x cos(y)+cos(z),�y sin(z)i. C is given by r(t) = hsin(t), t, 2ti, 0  t  ⇡/2.
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�6.� — GREEN’S THEOREM

Exercise �
Use Green’s Theorem to evaluate the following line integrals along the given positively oriented curve.

(a)
Z

C
yex dx+ 2ex dy, where C is the rectangle with vertices (0, 0), (3, 0), (3, 4), and (0, 4).
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(b)
Z

C
(y + e

p
x) dx + (2x + cos(y2)) dy, where C is the boundary of the region enclosed by the

parabolas y = x2 and x = y2.
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Exercise 6
Use Green’s Theorem to evaluate the following. Be sure to check the orientation of the curve.

(a)
R
C F · dr, where F(x, y) = hy cos(x)� xy sin(x), xy + x cos(x)i and C is the triangle from (0, 0)

to (0, 4) to (2, 0) to (0, 0).

Exercise 6 continued on next page. . . Page �� of ��
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(b)
R
C F · dr, where F(x, y) = he�x + y2, e�y + x2i and C is the arc of the curve y = cos(x) from
(�⇡/2, 0) to (⇡/2, 0) followed by the line segment from (⇡/2, 0) to (�⇡/2, 0).

Page �� of ��

C is negatively
oriented

fÉ•dr→
C .:É×
= - fÉ•dr→ %

- C

= - ff(2x -2g)dA
D

172 COSCX)

=
- f f (2×-4)dydx
-742

0

= ( zxg.gg/5-
""×'

dx
→{ 9=0

= -[
"

(2xcoscxj-coscxddx-%FEgwt.tn-
use coin = { ( ( +cos (2×1)

by pants

= -
- -

=


