Math 1313 Section 7.3

Chebychev’s Inequality

Let X be a random variable with expected valiend standard deviatian Then, the probability that a
randomly chosen outcome of the experiment lies ety — kegandu + ko is at leastl — kl—z; that is,

Pu—ko <X <p+ko)=1-— o+ slee Z~d
Soluve 8*'_' i Mo
"4 Apr tay: --&\‘.-0“

Example 3: A probability distribution has @ mean 20 andamdard deviation of 3. Use Chebychev’s
Inequality to estimate the probability that an omte of the experiment lies between 12 and 28.
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Example 4: A light bulb has affexpected life of 200 hourd arstandard deviation of 2 hours. Use
Chebychev’s Inequality to estimate the probabthigt one of these light bulbs will last between 190
and 210 hours?
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Popper 3: A light bulb at an art museum has an expected life of 300 hours and a standard
deviation of 12 hours. Use Chebychev's Inequality to estimate the probability that one of these
light bulbs will last between 280 and 320 hours of use.
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Section 7.4: The Binomial Distribution

A binomial experiment has the following properties:
1. Number of trials is fixed.
2. There are 2 outcomes of the experiment. Succesisapility denoted by, and| failure,
probability denoted byg. Notep + g = 1
3. The probability of success in each trial is the sam
4. The trials arée independent of each other.
Experiments with two outcomes are caliernoulli trials or Binomial trials.

Finding the Probability of an Event of a Binomial Experiment:

In a binomial experiment in which the probabilitiysniccess in any trial |g the probability of exactly
successes inindependent trials is given by ¢ > feised Yo sccwes

P(X = x) = C(n, x)p*q"==* Qs resed Yo Lolures

Xis called &inomial random variable and its probability distribution is calledognomial probability
distribution . Example 1 in section 7.4 derives this formula.

Example 1: Consider the following binomial experiment. Arfdie is cast four times. Compute the
probability of obtaining exactly one 6 in the fabrows.
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Example 2: Let the random variabl¥ denote the number of girls in a five-child famillf.the
probability of a female birth is 0.6, construct tiiromial distribution associated with this expegith
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Example 3 Consider the following binomial experiment.the probability that a marriage will end in
divorce within 20 years after its start is 0.6, wisathe probability that out of 6 couples just ne, in
the next 20 years ¢g=o.b q = 0.4 N=\

a. all will be divorced?
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b. None will be divorced?
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c. Exactly two couples will be divorced?
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Popper 4: Consider the following binomial experiment. A comgawns 4 copiers. The probability
that on a given day any one copier will break dasv23/50. What is the probability that 2 copierd wi
break down on a given day?

0.3702
0.4576
0.5805
0.6102
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Mean, Variance and Standard Deviation of a Random #riable
If Xis a binomial random variable associated withreiial experiment consisting oftrials with

probability of succesp, and probability of failureg, then the mean E(X), variance and standard
deviation ofX are given by applying the following formulas:

p=EX)=np

Var(X) = npq

o = Var(X) = \/npq

Example 4: The probability of a person contracting influemraexposure Is 62%. In the binomial
experiment for a family of 12 that has been exppsédt is the: P=00L-
n=\y1

q': o. 33

amea? B0 = ne -~ \r 06D

=  T7.44

b. standard deviation? G = } A eq = \) \2 (06D (03%)
-~ ‘ » (d‘b \q

c. variance? V’a._‘-—t)() = nEg = L La.t."z){o.rﬁ_)

— A.eA>

d. probability that at most 10 contract influenza?
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Popper 5: Consider the following binomial experiment. Thelpability that a fuse produced by a
certain company will be defective is 11/50. If 5068es are produced each day, how many can we
expect to find each day that are defective?

a. 107

% b. 110
EL c. 112
d. 113



