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1.

10.

If f;. and f,, have the same signs at a critical point (a,b) of f, then f has a

saddle point at (a,b).

o]
. / (1+ |z|)"*dx converges.

— 00

Suppose that f(z,y) = x?y+e*¥, then two level curves f(z,y) = 2 and f(z,y) =

3 don’t intersect.

The functions y = 0 and y = C are solutions to the differential equation

y =y (C —vy) f(x) for any function f of z.

. If f is a probability density finction on [a,b], then 0 < f <1 on [a, b].

. If {a,} and {b,} are sequences such that lim (a, +b,) exists, then both

n—oo

lim a, and lim b,, must exist.
n—oo n—oo

0
If lim a, =0, then Z a, converges.
n— o0 el

I Z an(xr —a)" has radius of covergence R, then Z na,(z —a)" has radius

of covergence R.
oo
1 1
f |r| > 1, th — = .
I o ; T r—1

The graph of f(z) = sinx + cosz is concave upward on the interval <O, g) .
(TEEAHH)
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1. The integral

is convergent for which p.

Answer:

2. Suppose glucose is infused into the bloodstream at a constant rate of C' g/min
and at the same time the glucose is converted and removed from the blood-
stream at a rate proportional to the amount of glucose present with propor-
tionality k. Find a differential equation, but do not solve, to describe the amount
of glucose A(t) present in the bloodstream at any time t.

Answer:

oo
1
3. Find th f th i E —.
in e sum of the series 2 R

Answer:
4. Determine the sixth Taylor polynomial of cosz at x = 0.

Answer:

5. It can be shown that the function f(x) = 23 — 2 — 1 has a zero between z = 1
and x = 2. One can use Newton’s method to get a sequence xg, 1, x2,... to
approximate the indicated zero of f. Suppose x¢o = 1, find zs.

Answer:

3

T
6. Evaluate im ——— . Answer:
z—0 r —tanx

7. Find the area of the region under the graph of f(z) = tanx from z = 0 to

T
r = 1 Answer:

00 3 2n
8. Find the radius of convergence of the power series Z %
Answer:
(THEBEAHE)
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1. (10 points) The Robinson family wishes to establish a scholarship fund at a collage.
If a scholarship in the amount of $10000 is to be awarded on an annual basis
beginning next year, find the amount of the endowment they are required to make
now. Assume that this fund will earn interest at a rate of 5% per year compounded

continuously.

2. (10 points)

oo
1
a. Use the integral test to determine whether the series Z W is convergent
—n(nn
or divergent.
= 1
b. Use the comparison test to determine whether the series Z —573 7 IS conver-
—n /3 -1
gent or divergent.
3. (10 points) It is known that
1 2 3 n
n:1—|—x+x +2”+. . F+2"+ . (l<z<]).
Let f(z) = —
et f(x)= .
14 2z

a. Find the power series representation of f(x) at xz = 2.

b. Find the power series representation of f'(x) at z = 2.

4. (10 points) The cross section of a drain is a trapezoid, as shown in the figure. The
sides and the bottom of the trapezoid are each 10 ft long. Determine the angle ¢

such that the drain will have a maximal cross-sectional area.




5. (10 points) The revenue of McMenamy’s Fish Shanty, located at a popular summer

resort, is approximately

t
R(t) =2 (5 —4(;05%) (0<t<12)
during the t* week (¢ = 0 corresponds to the first day of June), where R is measured
in thousands of dollars. What is the total revenue realized by the restaurant over

the 12-week period starting June 17

6. (10 points) It has been estimated that service industries, which currently make up
30% of the nonfarm workforce in a certain country, will continue to grow at the rate
of

R(t) = 6e'/(+D

percent per decade t decades from now. Estimate the percentage of the nonfarm
workforce in service industries two decades from now.

(Hint: Apply the second Taylor polynomial.)



