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1. (12 points) Use Lagrange Multipliers to find extreme values of the function f(x, y) =
3x− 2y subject to the constraint x2 + y2 = 44.
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2. Let f(x, y) = x− y2.

(a) (6 points) Find an equation of the tangent plane to the surface z = f(x, y) at (1, 2).

z =

(b)(5 points) Find the maximum rate of increase/decrease of f at (1, 2), and indicate
the direction where it occurs.

max rate of increase = in the direction

max rate of decrease = in the direction

(c) (5 points) Is there a unit vector û so that the rate of change of f at (1, 2) in the
direction û is 3?

Yes or No (circle one), because


