
MATH Math 162A Review: Vector Calculus

1. Let A be a square matrix, and let
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Prove that
d sin(At)

dt2
+A2 sin(At) = 0

Solution: We c a n u s e thes a m e method a s i n the
video t o prove the result directly, o r w e

c a n u s e thefollowing method.

@iA t = c o sA t + i si nA t

since day e iA t = iA e iA t

d¥e'-At = ( iA je i
A t=-HeiA t

Thus

d¥(cosA t t i si nA t l = - A
2

(eosA t + i sinA t ,

Take the imaginarypart, w e g e t
0¥ s inA t = -AZs i nA t



2. Let V = (v1, v2, v3) be an R3-valued function of x, y, z. The curlV is defined by
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The divergence div V is defined by

div V =
@v1
@x

+
@v2
@y

+
@v3
@z

Prove that
div curlV = 0.

Solution:

d iv o r v = di r I 3¥-3¥.3¥-3¥.3¥-3¥)
= Ex13¥-2¥) t ¥ I 3¥-3¥) t#EE-3¥

= : # - 1 ¥ + site-37¥
+ ¥2, - ¥04 = O




