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Algebra 2 Probability Standard #1.0
Students know the definition of the notion of independent events

and can use the rules for addition, multiplication, and complementation
to solve for probabilities of particular events in finite sample spaces.

lusive and independent events

Objective: To identify mutually e
and find the probability of such events.

Let’s look at the following two sets A, and B:
A={1,2.3.4}and B={3,4,5,6}
...they have the numbers 3 and 4 in common.

Here is a Venn diagram representation of the two scts.

‘Whole Numbers

The Intersection of 4 and B is
{1,2,3,4} N{3,4.5.6}={3,4}





[image: image2.png]Some sets have nothing in common. Consider
the intersection of the following sets:

(1,2,3} N {4,5.6}=0

Sets with nothing in common are called
disjoint sets.

The union of two sets 4 and B consists of all

the elements of 4 together with all of the elements
of B, for example:

IfA={1,2,3,4} and B= {3, 4, 5, 6}, the union
of the sets is the set {1, 2, 3, 4, 5, 6}.

The following notation represents the union of

the two sets and is illustrated by the Venn diagram:

AUB

‘Whole Numbers






[image: image3.png]The Venn diagram below shows the sample space S
for the experiment of drawing a number at random
from the set {1, 2, 3,4, 5, 6}. Every subset of §

is an event, including § itself and the empty set, @.
These two events have a probability of 1 and 0
respectively.

For any sample space S, P(S)=1 and P(0)=0.
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The Venn diagram shows events A and B in the
sample space S. Event A4, {1, 2} is the drawing of
an number less than three, while event B, {1, 3, 5}
is the drawing of an odd number.

P(A):% and P(B):%





[image: image4.png]The probability that either 4 or B occurs is
P(AUB).
Since AUB={1,2.3, 5} P(AU B) = 4/6.

P(AU B)= 1= oA -i:

Pa) +P(e,) [’(A ne)

For any two events 4 and B in a sample space,
P(AUB)=P(A) + P(B)-P(AN B)

If two events have no elements in common, (their

intersection is empty), the events are called
mutually exclusive and P(A N B) = P(Q) = 0.

If A and B are mutually exclusive events then,
P(A U B) = P(A) + P(B).

Ex 2) From a group of 10 seniors and 8 juniors,
3 students are to be selected at random to form a
committee. What is the probability that at least
2 seniors are selected?

Solution: The selection will include at least 2

seniors if either exactly 2 seniors and 1 junior are
selected (event M) or 3 seniors are selected (event V).
Since these two events are mutually exclusive:
P(M U N) = P(M) + P(N).
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If the occurence of one event has no effect on the
probability of another event, the two events are said
to be independent.

The events A and B are independent if and only if:
P(AN B)=P(A) - P(B).





[image: image6.png]Ex 3) A bag contains 4 green and 4 blue buttons.
Two buttons are drawn at random from the bag

as follows:

a) The first button drawn is put back into the bag
before the second button is drawn.

b) The first button drawn is not put back into the bag
before the second button is drawn.

Let A be the event that the first button drawn is green.
Let B be the event that the second button drawn is blue.
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[image: image7.png]Therefore, events A and B are independent. (Since
the first button was put back, the result of the first
draw doesn’t affect the outcome of the second draw.)

b) PCA) = 4

Event B can occur in two mutually exclusive ways.

1) You either draw a green button first and then draw
one of the four blue buttons from the seven remaining,
or 2) you draw a blue button first and then draw one
of the other three blue buttons from the seven

remaining.
P(B)=P(first green, then blue) + P(first blue, then blue)
= L4, 43
T 7t %7
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The event A N B is equivalent to drawing a green
button first followed by a blue button.
So, P(A N B) = P(green first, then blue) =
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[image: image8.png]P(A)-P(B)=1/2-12=1/4+P(AN B)

Therefore, events A and B are dependent, which means

that the result of the first draw affects the next draw.
The complement of an event A, consists of the
elements in S that are not members of the event 4.
The symbol for the complement of event 4 is A
and the probability of P(A) = 1 - P(A).





[image: image9.png]Ex 4) Based on past performances in the school band,
the probability that Ryan will be selected to perform
in the county band is 3/4, that Faye will be selected
is 2/3, and that Chung will be selected is 1/2.
Suppose that the selection of one student does not
affect another student’s chances. Find the
probabilities of the following events:

a) Ryan and Chung are selected, but Faye is not.

b) At least one of the three is selected.

Let R be the event that Ryan is selected for the
county band, F is the event that Faye is selected,
and C be the event that Chung is selected. Then:
PR = ) PIF)*S) wo=%
a) The probability that Faye is not selected is:

P(E)=1-R®=1-5= 3

The probability that Ryan and Chung are selected, but Faye is

not selected:
PARY »P(y - P(F) = %-}; -'—3:





[image: image10.png]b) Let D be the event that at least one of the three
studets is selected, and let E be the event that none
of them is selected. Note that D = E and P(D) = P(E).
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