Homework 9 MATH-2080-Es31 2013 February 5
13.6.6 First,
df(z,y,2) =d(z? —zy —y*> — 2) = 22zde — ydr —xdy — 2ydy — dz = (22 — y)dz — (z + 2y) dy — d=.
Passing through (z,y, 2) = (1,1, —1), this is
dx — 3dy — dz.
For the tangent plane, simply change differentials to differences:

Az —3Ay — Az =0
(x—1)=8y—1)— (= +1) = 0;
r—3y—z+1=0;
z+1=3y+ =z

For the normal line, turn the differential into a gradient and move in that direction:
(r,y,2) =(1,1,-1)+¢tVf(1,1,-1) = (1,1, -1) + t(1,-3,—-1) = (1 + ¢,1 — 3t,—1 — t).

In other words,

r=t+1,
y=1-3t, and
z=-1—1.

13.6.29 First,
df(z,y) = d(e” cosy) = cosy d(e”) + e* d(cosy) = e” cosy dz — e siny dy.

By changing differentials to differences, I find the difference of any linearisation:
AL = e cosy Ax — e siny Ay.
a Passing through (z,y) = (0,0),
AL = €% cos0(z — 0) — e”sin0(y — 0) = 2.

Since f(0,0) =e%cos0 =1,
L=14+z=x+1.

b Passing through (x,y) = (0,7/2),
AL :eocos%(x—O) —eosin%<y— g) = g — .

Since f(0,7/2) = e cos (7/2) = 0,
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