MATH 253 — WORKSHEET 10
TANGENT PLANES

Find the equation of the plane tangent to the following surfaces at the following points:
(1) z=e2"=%" at (0,0,1).

Solution: % = —2me*$2*y2, g—z = —2ye*$2*92, g—;(o, 0) =0, g—Z(O, 0) = 0, and the equation is
z=1.
(2) z=e""~¥ at (1,1,e72).
Solution: Now %(1, 1) = —2e72, g—;(l, 1) = —2e~2, and the equation is

z—e?=-2 2z —-1) -2 3(y—1)
which we can rearrange to
20+ 2y+e2z=5.
(3) Two planes tangent to the surface z = 1 — 2% — y* meet the z-axis at 21 and the y-axis at Z'. What

are they? Where are the points of tangency?
Solution: Suppose the point of tangency is (o, yo, 20)- The equation of the tangent plane is

z =z — 2x0(T — o) — 2Y0 (¥ — Yo)
that is
_ 2 2 2 2
2zox +2y0y +2 = 1—1x5—yg + 2x5 + 2y;
= 1425+,
We are given that this plane contains (%, 0, 0) and ((), %1, 0), that is that:

2r0% =143+ yd

In particular we have %11‘0 = %yo S0 xg = 2yo. Plugging into the first equation we find %yo = 1+5y3,
that is

5 21
By the quadratic formula,

BEyE -0 214 yHT-1620 214 VI21 21411
10 B 40 40 40

so the two possibilities are yo = 32 = £ and yo = 13 = 1. The points of tangency are therefore

(%, %,71—51) where the 21)11ane is 1—569:+ %y +z= % or 16z + 8y + 5z = 21 and (%, i, %) where the

planeisx—i—%y—i—z:l—ﬁ.
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