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Week 9 Key Topics
3.4 The Binomial Distribution

Bemoulli or Bmomial Expenment Properties
e The number of tnals in the experiment 13 fixed_
» There are two outcomes of the expenment: success and failure.
s The probabbty of success in each tnal 15 the same.
» The tnals are ndependent of each other.

Computing Binomial Probabilities
» Inabimomial experiment. in which the probability of success in any trial 13 p and the
probability of failure in any tnal 1z g = 1 — p, the probability of exactly r successes in »
independent tnals 13 P(X=r)=C(n.r)p'q" .
o X1z called the binomial random variable and the probability distnbution of A1s the
binomial distribution.

For a binopual probability question vou must do the followmg:

» Decide that it 15 a Bemoulli tnal by checking the 4 entena.
Define success.
Find the number of times the expenment 1z performed. 2.
Find the probability of success, p.
Determine the dezired number of succeszes, r.

If X1z a binommal random varable associated with a binommal experiment consizting of » nials
with probability of success p and probablity of falure g=1 — p, then

o mean u=E(X)=np

s vanance Var{X)=rnpg

« standard deviation o, =./npg

8.5 The Normal Distribution

Continuous Probabihity Distnbution
» Recall that a contimuous random vanable can take on amy value.
s A comtinuous probability distribution 13 a probability disinbuhon associated with a
continuous random vanable.
o Defined by a funchion fwhose domain 13 the interval of real values taken on by
the random vanable X associated with the experiment

Probablity Density Funchion (pdf)
» flx), the continuous probability dizimbution, 13 nonnegative for all values of x
» The area of the region between the graph of fand the x-ax13 13 equal to 1.
o  Pla<=X<5)i1s the probability that the random vanable X assumes a value between @ and &,
(@<x < h).
o Given by the area of the repion between f{x) and the x-axis fomx=atox = 5.
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o Ifvou have had caleulus before, this 1s r_;l'[x_‘j:i'f i
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Graphs of Probability Thstnbutions
» Dhscrete fimite vanables: Graph the prebability as a nstogram.
o Each rectanple has a base of wadth 1 (centered on the values of the r. v.) and a
height equal to the probability of that value ofthe r. v.
The area, length = height, 15 the probability that a given value of the r v. cccurs.
To find the probability of a range of X values, 2dd up the areaz over the range of
X valoes.
» Contmuous vanables: Graph the probability distnibution az a smooth curve.
o The area above the range of X values 1s the probability of theze X values
OCCUITINE.
o Manv natural sciences, behavioral sciences, psyvchological test scores, and
phyzical phenomena have a continuous distribution with a bell-zhaped curve.

o These special fapulies of impertant continuous probability distribubions are
known as the normal disiributions.

o The siandard normal distributionhas mean y=0 and 5= 1.
s Use Z mstead of X as the continuous random vanable.

-
=
-
1=

Pm]:nertle:s of Normal Curves

The curve has a peak at x = u and 15 symmetric with respect to the verbical line x = 1.

s The curve always lies ahmeﬂmx—amshuiappmachesth&x—amasxertmdsmﬁmtel} m
erther direction.

e The area under the entire curve is 1.

o G827% of the area under the curve hes within 1 standard dewiation of the mean (that 1=,
between y — g and g = g).

e 93.43% of the area liez within 2 standard deviations of the mean

o 99 73% of the area lies within 3 standard dewviations of the mean

e The shape 15 completely determined by u and 4.

8.6 Applications of the Normal Distribution

The Normal Curve Approximation to the Binonual Dhstnbution

s We will use the normal curve to approximate the binomal distnbution.

» Az the number of tnals increazes, the bmomual distnbution comes closer and clozer to the
normal curve approximation.

e Ifvou are asked to approximate a given binonual probability with » tnals, probability of
success p, and probability of failure 4, vou will use a normal distnbution with g = np and
7= npg.

o To determine the boundaries for the normal curve approximation, 1dentify the rectangles
in the binomal lnstogram that should be mcluded. Then adjust the boundanes by =0.5 to
move to the left or right endpoint of a rectangle.



