Problem 1. (10 points) Find the limit if exists, or show that the limit does not exist
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Problem 2. (10 points) Consider the function f : B2 — R given by
f(z,y) = 2° — 6oy + 8y°.

(a) Find the critical points of f.
(b) Is (0,0) a local extreme or a saddle point?
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Problem 3. (15 points) Find the absolute maximum and minimum values of the function f on
the set D = {(z,9) : £ > 0, y > 0, 22 + y* < 3}, where

f(z,y) = ey,
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Problem 4. (10 points) Let f: R2 - R.
(a) State the ¢ and J definition of the fact that limz ;) ,(0,0) f(2,y) = 0.
(b) Show, using the £ and § definition of the limit, that

lim (2 +y?)sin(zy) = 0.
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Problem 5. (15 points) Determine the set of points at which the function f : 2 — R is continuous,

where
1?3
f(iL', y) = { W’ (27, y) ¥ (0, 0)
0 (w: y) = (0,0)
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Problem 6. (10 points) Let f(z,y) = sin (%) + cos (;yi) Find fy(z,y) and fy(z,y).
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Problem 7. (10 points) Find the directions in which the directional derivative of the function
f(z,y) = 2? + sin(zy) at the point (1,0) has the value 1.
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Problem 8. (10 points) Show that the tangent plane at any point on the cone z* +y? = 22 passes
through the origin.
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:z:fm(:r:,y) + yfy(-'l"a y) =2,
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Problem 10. (Bonus) (10 points) Find f;(1,0) if f: 82\ {(0,0)} — R is given by

f(z,y) = z(z® + y2)-3/2 fin(z?y)
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