
Homework 4

Math 308

Due: 15 February

Guidelines:

• You are strongly encouraged to work together to understand the problems, but what you turn
in must be your own work.

• Your submission must be clearly written and stapled. Homework will only be accepted up to
the beginning of lecture, or you can drop it off at my office before class.

(1) (6.11.2) Given ~A = (x2 − y2)~i + 2xy~j, verify Stokes’ theorem on a rectangle in the xy-plane
bounded by the lines x = 0, y = 0, x = a, and y = b. That is, compute both the surface integral
of the curl and the corresponding line integral and verify their equality.

(2) (6.12.20) Compute ¨
~P · ~n dσ

on the upper half of the sphere of radius 1 centered at (0, 0, 0), where ~P = ∇× 〈0, x,−z〉.

(3) (6.11.7) Consider any surface whose boundary is in the xy-plane. Evaluate

¨
(∇× V ) · ~n dσ

with ~V = 〈x− x2z, yz3 − y2, x2y − xz〉.

(4) (6.11.15) Evaluate the integral ˛
C

y dx+ z dy + x dz

where C is the curve where the plane x+ y = 2 intersects x2 + y2 + z2 = 2(x+ y).

(5) (6.11.17b) Show that if Ω is a surface bounded by a curve ∂Ω,

˚
Ω

∇× ~V dV =

¨
∂Ω

~n× ~V dσ.

Hint: Apply the divergence theorem to ~V × ~C with ~C a constant vector. Then make good
choices of ~C to compare the coordinates on each side.

(6) Show that if S is a sphere and ~F is a smooth vector field, then

‹
S

(∇× ~F ) · ~n dσ = 0.

In lecture, we proved something similar by applying the divergence theorem. Here, apply Stokes’
theorem: Write the sphere as a union of two hemispheres, and compare the boundaries.
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