Calculus MA1002-B Midterm 3 Sample
National Central University, Jun. 06, 2020
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Problem 3. Assume that f is a continuous function of two variable satisfying that
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Note that the equality above does NOT imply that f(z,y) = (e** — 1) cosy.
1. Find f,(0,0) and f,(0,0).
2. Prove or disprove that f is differentiable at (0,0).

Problem 4. Suppose that u = u(z,y, z) is a twice continuously differentiable function of z,y, z
satisfying
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Let v(p, 0, ¢) = u(pcosfsin g, psinfsin ¢, pcos ¢). Show that v satisfies that
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Problem 5. Let f : R?> — R be defined by
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Find the direction along which the value of the function f at (0,0) decreases most rapidly.

Problem 6. Find the second Taylor polynomial of the function f(x,y) = arcsin % at (1,1).
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Problem 7. Find all relative extrema and saddle points of f(z,y) = 2zy — 5(3:4 +y*) + 1 using the
second derivative test. When a relative extremum is found, determine if it is a relative maximum or

a relative minimum.

Problem 8. Find the extrema of the function f(z,y,2) = 22 + y* + 2% — 2 on the set

R={(z,y,2) | (2® +2y° — 1)> < 22> < 4}.



