Tangent approximation

1. Find the equation of the tangent plane to the graph of z = 232 at the point (1,1,1).
0 0 0 0
Answer: 8—; =¢* and 8—; =2zy = 8—;(17 1)=1 and 8—;(1, 1) =1

The tangent plane at (1,1,1) is

0z

(2—1):%

z
z—1)+ —
0( )+ 3,

O(y—1)=(w—1)+2(y—1)-

2. Give the linearization of f(z,y) = e* 4+ x + y at (0,0).

Answer: The tangent approximation formula at the point (xg, yo, 20) is

f(x,y) = f(z0,90) = fu(20,y0)(x — 20) + fy(T0,Y0) (¥ — Yo)-

(We usually abbreviate this as Az =~ fyloAz + fyloAy.)

Linearization is just the following form of the tangent approximation formula

[, y) = f(zo,90) + fe(zo, y0)(x — x0) + fy(x0, y0)(y — vo)-
In our case,
fa(z,y) =e"+1 and fy(xz,y) =1 = f(0,0) =1, f2(0,0) =2, f,(0,0) =1
Thus, for (z,y) ~ (0,0) we have

flz,y) =1+ 2z+y.
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