1. (12 pts) Let z = f(z,y) be a function defined by the implicit equation
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(b) Use your answer in (a) to give a vector tangent to the trace of the surface z = f(z,y)
on the plane x = 2 at the point (2, 1,0). (The question did not ask for the tangent line, just

give a tangent vector.)
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2. (15 pts) Consider the function f(z,y) = 2 + gyj - 3y.

(a) Find all the critical points of f in R2, then determine if f has a local maximum, local
minimum, or a saddle point at each of the critical point. (No need to find the f value at the
critical points for this part.)
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(b) Find the absolute maximum and absolute minimum value of f on the disk
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3. (12 pts) Consider the integral
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(b} Reverse the order of integration and evaluate the integral,
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4. {10 prs) Semnp a donble integral in Polar coordinate to find the volume of the solid helow

the come 2 = 6 — /2% — 3 and above the paraboloid »z = 2% — 5% Do NOT evalnate the
integral.
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To ger full andjor partial credit, show work to arrive the upper/lower limits of the integral.
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. (11 pts) The graph below illustrated 3 level curves of an unknown function z = f(x,y). The
lines are: 2y = x with 2 =5; 2y =2 — 1 with 2 =2; 2y = x — 2 with 2 = 1.
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(a) Give a reasonable (and as precise as possible) estimation for f,(0,0) and f,(0,0).
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(b) Based on the given level curves, would you say the second derivative f,,(0,0) is positive
or negative? Briefly explain your answer.
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(c) (This is a challenge question that worth 3 points, do not spend much time on
this question unless you have confidently done the other problems.)

Find a function z = f(x,y) that has the given three level curves. The answer is not unique.
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