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1 Cross product algebra

The cross product satisfies

AxB=-BxA (1a)
AXx(B+C)=AxB+AxC (1b)
(M) xB=)AxB (1c)

with similar rules when the factors are interchanged. Using only the rules of Egs. (1) and
those for the cross products of basis vectors determine A x B for

A=%4+45+92Z and
B =3%+2y.
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2 Geometry of the cross product

Two vectors in the zy plane are illustrated. Express
B in the standard basis using B and 6 and use this
to determine an expression for A x B.
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3 Gradients

Let ]
flz,y) = 52y
be a function in two dimensions.
a) Sketch the contours of f for which f(z,y) = 1/2, f(z,y) = 2, f(z,y) = —1/2, and
f(z,y) = —2. Indicate the directions in which f(z,y) increases and decreases in all four

quadrants.

b) Determine V f. Sketch the resulting vectors along the f(z,y) = 1/2 contour at points
such as (1,1), (2,1/2), .... Repeat this for the f(z,y) = —1/2 contour. Are these
consistent with the directions in which the function increases or decreases?

Answer:

GREL 7S
1 T In Grecoes
—
f:—z‘
1/2 21/2
_1/2{-———|———+———i——&— =

1A OeAses,

o
~—
<
s
1
e
>
Y
>SS

v)e=
>
,t—-

™=
g<>



