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Please write down your calculations in detail for Problem 2 ~ 9.
L. (10 pts) True(Q)) or False(X).

(a) ( ) A polynomial function of degree 3 has at most one inflection point.
(b) ) Let f(z) = —z° + 22% — 28z — 1250. Then f(z) has a negative real root.

(c) (___) Let f(x) be a continnous function and g(z) be a differentiable function.
Then [? f(9())g/(2)ds — [ f{u)du.
(d) (___) Ifp <0, then [;° e’ dx is convergent.
(e) (___) If f(z,y) has a relative maximum at the point {a,b}, then f.(a,b) =
fyla,b) =0.
2. (20 pts) Evaluate each of the followings:

{a) L zIn(22* +5)); (b) a%f;z VE+t+1dl; (o) [[Inzdr; (d) [z da.

3. {12 pts) Consider the function f(z) = f%_:
{(a) Find the domain of f.
(b} Find the intervals where f is increasing and the intervals where f is decreasing,
(¢} Find all extrema, if any, of f.

(d) Find the intervals where f is concave up and the intervals where f is concave
down.

(e) Find all the asymptotes.
(f) Sketch the graph of f.

4. (10 pts) A video store has estimated that the rental price p (in dollars) of DVDs is
related to the quantity z (in thousands) rented/day by the demand equation

2
=3 36-p* (0<p=<6)

(a) Compute the elasticity of demand E{p) = 2 jgg). (6%)

(b} The rental price is currently 2 dollars/disc. If the rental price is increased, will
the revenue increase or decrease? Why? (4%)

5. (8 pts) Assume that a function f satisfies f{0) = 4 and the slope of the tangent line
at each point (x, f(x)) is ze®. Pind the function f{z).
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6. (10 pts) Suppose that we are given 5 data points:

(mlayl) = (L 1)1 (5'327:92) - (23 3): (53,93) = (3: 4)1 ($4)y4) = (45 3): ($57y5) - (5’6)'

Let y7 = mz + b be the least-squares line of the 5 data points and F be a function of
m and b defined by Fi(m,b) = (y — mz1 — ) + - + (y5 — mazs — b)2.

(a) Evaluate and simplify $5(m, b) and &£ (m, b). (6%)

(b) Find the minimum of the function £ and the value of m and b when F' attains
its minimum. (4%)

7. (10 pts) Find the maximum and minimum values of the function f(z,y) = e* subject
to the constraint 22 + 3% = 1.

8. (10 pts) Evaluate the double integral [ [ e **dA, where R is the triangular region
with vertices (0,0}, (1,0), (1,1).

9. (10 pts)

2 Yy CQ
(a) Find the range of = such that the sequence { ( fg) } converges.
x

o0

(b) If Z (foQ) = —z, find the value of z.
n=1




