This is a review for test number 2 in MTH 113.

We cover the material from counting through the binomial, the normal distribu-
tion and finishing with the 95% confidence interval for the population mean.

Counting We learned how to count using the following formulas

number of possibilities =ng-Nz---Nk  multiplication rule
n!

(n—r)!

n n!
nCr = = -————— number of combinations of lengthr
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nP=n-(n—-1)---(n—r+4+1)= permutations of length r

The multiplication rule is the general purpose one. The permutations formula
is a special consequence where each stage has one fewer possible choice. The
rule for combinations is also read “n choose r” which is how it is often used —
choosing some subset of the entire n objects.

Random Variables We talked about random variable, their distribution, their
mean and their standard deviation. The distribution allows us to specify
probabilities more generally than the case when all outcomes are equally likely.
It requires Y P(X =Kk) = 1. The mean and standard deviation are computations
that you need to be able to make.

n=E(X) = ka(x —k)

0’ = 3 (k- WPX =K

Make these with a table and they become easy to do.

Binomial distribution This is a special distribution for us. We learned a formula
for its distribution

PX =k = (o) PP

It has mean p=np and standard deviation 0 = /np(1— p). This comes about
by counting the number of successes of some repeated process.

When approaching a binomial problem, always identify the two parameters n
and p, and then write the question in terms of a probability statement like

P(X < ).



Normal distribution This is a continuous distribution for random numbers. The
probabilities are specified in terms of areas of a picture. This picture depends
on two parameters U and g, although we get the actual numbers using the
standard normal and the z scores.

When doing a normal problem, you need to identify the two parameters p and
0. Then draw a picture using area to indicate the desired probability. From
here, you usually have to work the problem down to one involving the special
areas answered by the table in the book. A key is the symmetry of the normal
curve, and the fact that the total area is 1.

Normal approximation to the binomial The probabilities for a binomial can be
hard to compute. There is an approximation though given by the normal distri-
bution. In short, the normal distribution with mean pl and standard deviation @

given by the mean and standard deviation of the binomial, np, and \/np(1— p).

If X is binomial with n and p, and Y is normal with mean np and standard
deviation y/np(1— p) then the approximation says

P(X <b)~P(Y <h), P(X>b)~P(Y>bh).

If the continuity correction is applied, an extra 1/2 appears. Here the proba-
bilities are rewritten in terms of Z a standard normal, as opposed to Y:

p(xgb)%p(z<w

np(1-p)
Pla< X)~P(z > 2 Y2 1P
np(1-p)

The 95% confidence interval for the population proportion If you have a ran-
dom sample from a population then the sample proportion can give inference
about the population proportion through a confidence interval.

We learned that if pis the sample proportion and SE(P) = /p(1— p)/n is the
standard error, then the inteval described by

p+ 1.96SE
will contain p with probability 0.95.

Some sample problems are given below. These are representative of questions
that may appear on the exam, but do not think that all the exam questions will look
like one of these.
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Suppose the distribution of X is

P(X=k) | 1/2 1/4 1/8 77

Find the value of P(X = 3) and the mean of X.

. Let X be the number of heads in 4 coin tosses. Find the distribution of X. Use

it to answer, P(X > 2).

If there are 10 colors for a new car, and you can choose 3 to display on your
car lot, how many choices do you have?

You need to park 5 cars in a row, how many ways can this be done?

. A new car carries 3 color choices, two transmission types and 3 engine sizes. If

you want one of each on your car lot how many must you have?

A manufacturer has 3 SUV’s; 2 station wagons and 3 sedans. I you will have 2
of each type on your car lot how many different choices do you have?

A car dealer makes $4000 on an SUV, $3500 on a luxury car and $500 on an
economy car. If these sell with probability .4,.2,.4 respectively, what is the
expected amount made on a car sale?

Historically, one of every 15 customers to a car dealership buys a car. If one
Saturday 100 people come in what is the expected number of cars sold? What
is the probability of exactly 3 cars being sold? Use the normal approximation
to the binomial to find the probability that 6 or fewer cars are sold.

A person who owns a honda has a probability of .7 of their next car being a
Honda. Our of 200 Honda owners what is the expected number whose next car
will be a Honda? What is the probability 150 or more will own a Honda with
their next car? (Use the normal approximation)

If Y is normal with mean 10 and standard deviation 20 find
P(Y <5), P(Y>15), P(5B<Y<15, P(Y>23
For the same Y find b so that
P(Y >b)=0.10, P(Y >b)=0.05
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The price range of a new car sold is assumed to be normal with mean 20,000
and standard deviation 4,000. What is the probability that a new car will cost
25,000 or less? What value do 95% of cars sell for less than?

The amount of time a new tire will last is normally distributed with mean
40,000 miles and standard deviation 7,500 miles. What is the probability a
new tire lasts more than 50,000 miles? How many miles do at least 80% of new
tires get?

A survey of 1,000 randomly chosen drivers shows that 62% would answer a
cell phone while driving. Find a 95% confidence interval for the population
proportion based on this sample proportion.

A newsite reports that 17% of all U.S. adults have committed a hit and run.
It turns out this number was based on a random sample of 200 adults. What
should the newspaper have written if they wanted to be correct with a 0.95
probability?



