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Part A: Multiple-Choice Questions (30 points, 10 points each)
1. Find the correct statement(s).
(a) Given functions f,g such that f(z) and f(z)+g(z) are both continuous at z = 0, then

g(z) is also continuous at z = 0.

(b) Given functions f,g such that f(z) and f(z) - g(z) are both continuous at z — 0, then
g(z) is also continuous at z = 0.

(c) Given function f such that |f (z)| is continuous at & = 0, then f () is also continuous at
z=0.

(d) Equation 2% 4 22 + 2 = 1 has exactly one solution.

(e) Equation #? = 2% has exactly two solutions.

2. Given function f(z) = ze=2/2.

(a) £(1) < f(3).

(b) Function f(z) is increasing on interval (0,1).

(c) Function f(z) reaches absolute maximum when z=2.
(d) Graph of f(z) has an inflection point when z = 3.

(e) Function f(z) is concave upward on interval (4, 00).
3. Given function f(z,y) = 8% — 122y + 2.

(a) Function f(z,y) has maximum rate of change at point (—1,0) in direction ( 2).

X
(b) Function f(z,y) has maximum rate of change at point (—1,2) in direction (7

(c) Point (0,0) is asaddle point of f (z,y).
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(d) Function f(=,y) reaches local minimum at (1,2).

(e) Function f(z,y) reaches local maximum at (—1,-2).

Part B: Fill in the Blanks (40 points, 8 points each)

4. Evaluate the limit. lim _1_&25”_
z~0 8in 3z - tan 4z

5. Let f(z / V1+1t3dt. Evaluate f/(1) =
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8.

9.

6. Evaluate the integral. / (Inz)*dz =
1

7. Evaluate the limit. lim (3% +2%)%/* =
T—00

10.

11.
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Given the Maclaurin series as below. Find the value of ap; =

sin(z) cos(z) = ag + a1 + agz? + - - - + agr T + - - -

Part C: Show All Your Work (30 points, 10 points each)

The diameter (d = 2r) and height (h) of a cylinder was both measured to be 10 cm with a
possible error (Ad, Ah) at most 0.05 cm. Use the differential to approximate the maximum
error (AA) in computing the surface area (4 = 2772 + 2nrh).

2
Evaluate the integral by changing the order. / / e dzdy
2y

If a company is planning to promote a product by spending z thousand dollars on television
commercials and y thousand dollars on internet advertising, then the revenue is expected to

increase by

160z 150y
f(a?;y)*m_i_?) JE5

thousand dollars. Use the method of Lagrange multiplier to maximize the revenue under the

budget constraint
9(z,y) = z +y = 100.




