MATH20901 Multivariable Calculus
Problems Class Week 2

. Explain what is meant by a linear map. With x = (z1, z9,23) which of these are linear
maps from R? — R

(i) £f(x) = (z2 + 3,21 + x2), and (ii) f(x) = (xozs3, T172).
Explain why.

. Let F : R? — R? be defined by F(x) = (223, 2172). Find the derivative of F in the
direction (1,—1,1) using two independent methods.

. Let

2

F(u,v,w) = (v* + uw,u* + w?, v — w?),

and
G(z,y) = (zy*,2* — y*, 3z + by),

and define H(z,y) = (F o G)(z,y). Compute H'(—1,1).

. Given
z:f<x+y>,
r—Y
show that
ﬂ:%+ %—0
Ox y@y_'

. Show that the pair of equations

-y -t 0t +4=0,  2ay+yP-22+3 P +8=0

determine local functions u(x,y) and v(z,y) defined for (u,v) near (u,v) = (2,1) such

that (z,y) = (2, —1). Compute % at (z,y) = (2,-1), (u,v) = (2,1).
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