i. Either find the following limit or prove that it does not exist.
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3. Find an equation for the tangent plane to the surface 22° — z%% =1
at the point (1,0,1}. , . _
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the point (0,0). Then find an upper bound on the error for the ap-
proximation f(z,y) = L{z,y)} on the rectangle R defined by [z| < .1,
|yl < .1. Use the observations that on R, 8% < €3 < 2, |sinz| < 1,

and |cosz| < 1.
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5. Use Taylor series to find a quadratic approximation to f(z,y) = (sinz)e™
at {0,0). (Order 2 Taylor approximation.) 10 pts
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6. Find all critical points for
flz,y) =4+2° +4° - 3zy

and identify each as either a local maximum, local minimum, or saddle
point. 10 pts
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7. Find the absolute maximum and the absolute minimum of the function
f(z,y) from Problem 6 over the region definedby0 <z <2,0<y <2
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8. Suppose that z = f(x,y) where ég(az,y) = 11d (z,y) :O
Suppose also that z = ¥,y = e siny. Fing gt the point (u,v) =
(0, 7). 10 pts
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9. Find the directional derivative of the function f{z,y) = 2%+ —3zy+5
at the point (0,1} in the direction < 3,4 >. 4 pts
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10. Find the direction in which the function from Problem 9is decreasing
most rapidly at thé point 0,1). : — 3 pts
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11. Suppose that the vector@makes angle with respect to the di-
rection found in Problem 10. What is the directional derivative of the
function f(z,y) from Problem 9 at the point (0,1) in the direction of
u. 3 pts
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12. If we use the method of Legrange multipliers to find the minimum of
f(z,y) = zy subject to the constraint z2+y? = 1, what are the possible
values for the Legrange multiplier A7 I only want the value of A. Do
not carry the solution further. 10 pts
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