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1-2. Let f(z) = e*® + 3cosz be a function.
1.(7 pts) Find the tangent line of y = f(z) at z = 0.
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2.(6 pts) Determine the concavity of the graph of y = f(z) at z = 0. Justify your answer.
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3.(each 2 pts) Decide whether the following statements are necessarily always true or not.

(You don’t have to justify your answer. Just answer “I” for "True’ and ‘F’ for 'False’

staternent. No partial credit will be given.}
(1) If a function f satisfies that f'(z) > 0 for all z, then f(z) > 0 for all z as well.
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(2) If f’(sr:) = 0 for all z, then f"(z) = 0 for all . T

{
(3) If f"(x) < 0 for all z, then the graph of y = f'(z) is concave down for all z
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(4) If f'(z) is a constant for all z, then f"(z) = 0 for all z. C

4.(6 pts) The population in a town is 3000 at ¢ = 0 and increases by 2% each year. Find
the doubling time of the population in this town with specifying the unit.
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5.(6 pts) Find the quadratic polynomial g(z) = ax? + bz + ¢ which best fits f(z)} = 2Inz
at z = 1 in the sense that

g(1) = F(1), ¢'(1) = f'(1), and ¢"(1) = f(1).
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6.(7 pts) Suppose that for a company to produce 30 machines, the total cost is $2,000,
the marginal cost $24, the revenue $2,300, and the marginal revenue $25. Hstimate the

profit of producing 32 items for this company.
Fid s Xiodlnns o Oz & R32)
Thew  T(32) = RBL)-C(32).
S | Cro
o Clyy) = (030 (3a-20)4+C(3c)
= 2ds=s (2) + 2oco
=f20 48
R(3e) o Ri30) (32-30)+ R(32)
= =5 (2) 1 2300
= F 2300

$o T(32) = ¢ (32)— R T ~2Q4dt 2380 = ‘@8@2,

L (%2) $3)32 ‘\ ,—

_,.J

{ Extra-credit problem, 3 pts, no partial credit )
Estimate ¢!, (Hint: You can use the fact that e® = 1.)
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