
Solution to assignment 8

(1) (16.2, Q36):
From (1, 0) to (0, 1):

r1 = (1− t)i + tj, 0 ≤ t ≤ 1,

dr1
dt

= −i + j,

n1 |v1| = i + j,

F = (x + y)i−
(
x2 + y2

)
j = i−

(
1− 2t + 2t2

)
j,

F · n1 |v1| = 2t− 2t2.

So we have

Flux1 =

∫ 1

0

(
2t− 2t2

)
dt =

[
t2 − 2

3
t3
]1
0

=
1

3
.

From (0, 1) to (−1, 0):

r2 = −ti + (1− t)j, 0 ≤ t ≤ 1,

dr2
dt

= −i− j,

n2 |v2| = −i + j,

F = (x + y)i−
(
x2 + y2

)
j = (1− 2t)i−

(
1− 2t + 2t2

)
j

F · n2 |v2| = (2t− 1) +
(
−1 + 2t− 2t2

)
= −2 + 4t− 2t2.

So we have

Flux2 =

∫ 1

0

(
−2 + 4t− 2t2

)
dt =

[
−2t + 2t2 − 2

3
t3
]1
0

= −2

3
.

From (−1, 0) to (1, 0):

r3 = (−1 + 2t)i, 0 ≤ t ≤ 1,

dr3
dt

= 2i,

n3 |v3| = −2j,

F = (x + y)i−
(
x2 + y2

)
j = (−1 + 2t)i−

(
1− 4t + 4t2

)
j

F · n3 |v3| = 2
(
1− 4t + 4t2

)
.

So we have

Flux3 = 2

∫ 1

0

(
1− 4t + 4t2

)
dt = 2

[
t− 2t2 +

4

3
t3
]1
0

=
2

3
.

1



2

Thus the total flux is

Flux = Flux1 + Flux2 + Flux3 =
1

3
− 2

3
+

2

3
=

1

3
.

(2) (16.2, Q43):
The slope of the line through (x, y) and the origin is y

x
.

⇒ v = xi + yj is a vector parallel to that line and pointing away from the
origin.
⇒ F = − xi+yj√

x2+y2
is the unit vector pointing toward the origin.

(3) (16.3, Q31):
(a) F = ∇ (x3y2)⇒ F = 3x2y2i + 2x3yj.
Let C1 be the path from (−1, 1) to (0, 0), which is

r1 = (t− 1)i + (−t + 1)j, 0 ≤ t ≤ 1,

dr1 = dti− dtj,

F = 3(t− 1)4i− 2(t− 1)4j,∫
C1

F · dr1 =

∫ 1

0

[
3(t− 1)4 + 2(t− 1)4

]
dt = 1.

Let C2 be the path from (0, 0) to (1, 1), which is

r2 = ti + tj, 0 ≤ t ≤ 1,

dr2 = dti + dtj,

F = 3t4i + 2t4j,∫
C2

F · dr2 =

∫ 1

0

(
3t4 + 2t4

)
dt =

∫ 1

0

5t4dt = 1.

Thus we have ∫
C

F · dr =

∫
C1

F · dr1 +

∫
C2

F · dr2 = 2.

(b) Since f(x, y) = x3y2 is a potential function for F,∫ (1,1)

(−1,1)

F · dr = f(1, 1)− f(−1, 1) = 2.

(4) (16.3, Q32):
(2x cos y)y = −2x sin y = (−x2 sin y)x
⇒ F is conservative.
⇒ There exists an f so that F = ∇f .
∂f
∂x

= 2x cos y
⇒ f(x, y) = x2 cos y + g(y)
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⇒ ∂f
∂y

= −x2 sin y + ∂g
∂y

= −x2 sin y

⇒ ∂g
∂y

= 0

⇒ f(x, y) = x2 cos y + C
⇒ F = ∇ (x2 cos y).

(a)
∫
C

2x cos ydx− x2 sin ydy = [x2 cos y]
(0,1)
(1,0) = 0− 1 = −1.

(b)
∫
C

2x cos ydx− x2 sin ydy = [x2 cos y]
(1,0)
(−1,π) = 1− (−1) = 2.

(c)
∫
C

2x cos ydx− x2 sin ydy = [x2 cos y]
(1,0)
(−1,0) = 1− 1 = 0.

(d)
∫
C

2x cos ydx− x2 sin ydy = [x2 cos y]
(1,0)
(1,0) = 1− 1 = 0.


