Math 20E Homework Assignment 8
Due Friday, December 8, 2023 (not graded)

1.

Let r = zi+yj+zk andset r =||r|| = /22 + y? + 22. Show that for a symmetric elementary
region W with outward-oriented C'' boundary surface OW,

r
//Wﬂdv //awﬂ'“ds

Note: This is a simple application of Gauss’s divergence theorem if (0,0,0) ¢ W. Be sure to
carefully show the equation still holds when (0,0,0) € .

. Let F(z,y) = (zy, y°).

(a) Let ¢ be the path y = 222 in R? joining (0,0) and (1,2). Evaluate /F - ds.

C
(b) Does the integral in part (a) depend on the choice of path joining (0,0) to (1,2)?

. Let F(x,y,2) = (e“sin(y))i+ (e”cos(y))j+ z°k. Evaluate the integral /F - ds, where c is

(¢

the path given by c(t) = (\/f, 3, exp (\/i)), with 0 <t < 1.

. For each of the following vector fields F, determine if it is a gradient field. If it is, find a

function f such that Vf =F.
(a) F(z,y) = (22 4+ y* — ysin(x), 22y + cos(z))

(b) F(x,y, z) = (6x2 2 5a%y?, 4y222)
(c) F(z,y) = (v* + 1, 32y + 1)
(d) (:v = (2z cos(y), —a* sin(y))

. Evaluate /Qxyz dz + 2z dy 4+ 2*6 dz over the path c(t) = (tQ, sin (%t) , €Xp ( — 2t))

C

with 0 <t < 2.

. Evaluate / sin(x) dz + z cos(y) dy +sin(y) dz, where C is the ellipse defined by 422+ 9y? = 36
C

and oriented clockwise.



