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1. (a) Let w= (2% 4+ y%)~ . Prove that
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2. Let S be the surface
z =23 — 32y + 5zy% — z + g

Let M and N be the tangent planes to S at the origin 0(0,0,0), and at the point Q(1, —1,7), respec-
tively. Find the equations of the planes M and N and the parametric equations of the normal line to

S at O. Let L be this line. Find the point of intersection of L with the plane N, and the distance of
this point from the plane M.
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(a) Let
f(z,y) = 32’y — zy.

Find the directional derivative of f(z,y) at the point P(2,3), in the direction (1,1). Find the
direction of steepest slope and the direction of constant altitude at the point P,

(b) Find the stationary points of the function
z=2xy® — 2%y + 4zy

and determine if they are maxima, minima or saddle points.

(a) Let z =€, z = 2u + v, y = u/v. Use the chain rule to evaluate the derivatives
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(b) Find the maximum and minimum values of x2? 4+ g2, subject to the condition

522 + 8zy + 11y% = 39.



