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I} Calculus (50%)
1} {5%) Find the total differential of the function:

ay y = 3x2 + xpot .
by ¥y = (%, + %) /2x

2){(5%) Prove logu = (log,e){lcgu).

1) {5%) Find the Taylor series, with n=4 and x,=-2, for the
function ¢({x) = (1-%x}/({1+x).

1) (10%) suppose the value of timber (already planted on some
given land) is the following increasing function of
time;

v = 2"

expressed in units of $1000. Assuming a discount rate
of ¥ ( on the continuocus basis) and also assuming zero
upkeep cost during the period of timber growth, what is
the optimal time to cubt the timber for sale?

5) (5%) Find the extreme value{s) of
z = x + Zey - & -e”, and determine whether they are
maxima or minima.

6) (5%) Evaluate the following fumctions:
2 soe
a) 1igXoXx-12
a4 X4
. X _ X
2 lim-o e
x=0 X

7} (10%) Find a) [xe*dx
b) {(Se*~-x71(3/x))dx.
3y (5%) Evaluate a) [ ‘e?dx

b) [} (e™e')dx.

IT) Statistics (50%)

L) (5%) If a card is drawn from a deck of playing cards, what
is the probability that it will be a jack or a ten?

2) (5%) What is the probability of getting exactly 3 heads in &
flips of a balanced coin?

1) (5%) Use Chebyshev’sinequality to find a lower bound an
Pr(-4<x<20) where the random variable X has a mean u =
8 and variance o® = 9.

4) (5%) If x follow a discrete uniform distribution, i.e. F(x)
= 1/N for x = 1,2,...,N. Find E(x} and Var ().

5)(5%) An electrical firm manufactures ligt bulbs that have a

1ifetime that is normally distributed with a mean of
800 hours and a standard deviation of 40 hours of 100
bulbs, about how many will have lifetimes between 778

and 8347

&) (5%) A research worker wishes to estimate the mean of a
population using a sample large encugh th t the
probability will be 0.95 that the sanmple lhean will not
differ from the population mean hy nmore than 25 percent
of the standard deviatien. How large a sample should
ha take? -
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(10%) The student government of a large college polled a
random sample of 325 male students and found that 221
were 1n favor of a new grading system, At the same
tlme,llzu out of a random sample of 200 female students
were 1n favor of the new system. Do the results
indicate a significant difference in the proportion of
male and female students who favor the new system? Test
at the 0.05 level of significance.

(1L0%) an old farmer had bunions on his feet. He noticed that
there seemed to be a relation between ‘the nunker of
business and inches of rainfall on his farm. He
collected data for a week and then computed the
following summary statistics. If X = number of bunions
and ¥ = inches of rainfall, the farmer found that ZX/7
= 4, £Y/7 = 4, EXY = 94, EX’ = 124. If the farmer
wakeg up with 5 bunions, how many inches of rain do you
predict that day?
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