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Conditional Probability

The probability that an event will occur given that some other event has already

occurred or 1s certain to occur, 1s a conditional probability.
DEFINITION

Probability Law 9: Conditional Probability

The conditional probability of event A occurring, given that event B has

already occurred is Y TntCrge ctbw
P(ANB)
\JeW A

The notation P (A |B) 1S read as the probability of A given the occurrence of B.
The vertical bar within a probability statement will always mean given.

DEFINITION
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Suppose a marketing research firm has surveyed a panel of consumers to test a

new product and produced the following cross tabulation indicating the number
of panelists that liked the product, the number that did not like the product, and the
number that were undecided. L

Market Research Survey

ed

Not Like Undecid
197 103
|84 67
219 83

)

18-34
35-50
Over 50
Total

213

193/

N
b

H'E

[f an individual 1s between ywears old, what 1s the probability that he or
she will like the product? { ﬁ ’b
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Out of 300 applicants for a job, 212 are male. Of the male job applicants, 110 have
served 1n the military.

d.

What 1s the probability that a randomly chosen applicant has served 1n the
military, given that he 1s male?
[f 152 of the applicants have served in the military, what 1s the probability

that a randomly chosen applicant 1s male, given that the applicant has served
l’n_tllm.lllﬂl-y- l,) ;L g_(wa\gﬂ V"ll‘)'ﬁ/

b.
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A computer software company receives hundreds of support calls each day.
There are several common installation problems, call them A, B, C, and D.

Several of these problems result in the same symptom, lock up after initiation.
Suppose that the probability of a caller reporting the symptom lock up 1s (.7

and the probability of a caller having problem A and a lock up 1s 0.6.

a. (Given that the caller reports a lock up, what 1s the probability that the
cause 1s problem A?

b. What 1s the probability that the cause of the malfunction 1s not problem
A given that the caller 1s experiencing a lock up?
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Independent

Two events, A and B, are independent if and only if

P(A|B) = P(A) and P(B|A) = P(B).
DEFINITION

Probability Law 10: Multiplication Rule for Independent Events

It two events. A and B. are independent, then
P(ANnB)=P(A) - P(B).

[t nevents. A, A,, ..., A, are independent, thes
PAA NA,NAfTA)=F

n

9

. : s I
DEFINITION
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A coin 1s flipped, a die 1s rolled, and a card 1s drawn from a standard deck of 52

cards. Find the probability of getting a tail on the coin, a five on the die, and a jack
of clubs from the deck of cards.
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In a production process, a product 1s assembled by using four different independent
parts (A, B, C, and D). In order for the product to operate properly, each part must
be free of defects. The probabilities of the parts being nondefective are given by

P(A)=0.9, P(B)=0.7, P(C) =0.8, and P(D) =0.9.

a. What is the probability that all four parts are defective? O 000D 6
b. What 1s the probability that the product does not work”?
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What 1s the probability of drawing a king and then a queen from a standard deck if
the cards are drawn
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Suppose you draw two cards out of a standard deck without replacement. What
1s the probability that you draw the ace of spades and then another spade?

\ - \
V&

\ - 1
— 23\
5% 5\
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The Fundamental Counting Principle

E, 1s an event with n, possible outcomes and E, 1s an event with n, possible
outcomes. The number of ways the events can occur in sequence 1s n,- n,. This
principle can be applied for any number of events occurring in sequence.

PROCEDURE
) digt plave

) B I

57) 600,000
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Most nonpersonalized license plates in the state of Utah consist of three numbers
followed by three letters (excluding I, O, and Q). How many license plates
are possible?
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Permutation

A permutation is a specific order or arrangement of objects in a set. There are
n! permutations of n unique objects.
DEFINITION

Permutation

The number of permutations of n unique objects in which k are selected at a
time and repetition 1s not allowed 1s given by

o\
GD - fachor
HP =
L (n-k)
Note that some alternate notations for permutations that you may see are
P! and P(nk).
FORMULA

S\ > 5-Y4.3:3-|
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Seven sprinters have advanced to the final heat at a track meet. How many ways can
they finish 1n first, second, and third place”

| P _ D D
N (‘/\ K ] l > N r<7' 7’3
/|\ C\N)v‘/""”j‘m
L (O

NS

?5 - 210

4 0
A

1
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Distinguishable Permutations

It given n objects, with n, alike, n, alike, ... , n, alike, then the number of
n!

distinguishable permutations of all n objects if

'n 'n! !
w (nl 'n?.'. -n3 -...nk .)

ORMULA

How many distinguishable permutations can be made from the word Mississippi’


https://bitpaper.io

p Share Knowledge

Combinations

A combination is a collection or grouping of objects where the order is

not important.
DEFINITION

Combination

The number of combinations of n unique objects selecting k at a time and

repetition 1s not allowed 1s given by
0 = e {'\ C (

Note that some alternate notations for combinations that you may see are

C, and C(n,k).

FORMULA
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In South Carolina’s Palmetto Cash 5 lottery, a player selects five difterent numbers

from 1 to 38 (inclusive). If the numbers selected match the player’s numbers in any
order, the player wins.

a. What 1s the total number of winning combinations”
b. What 1s the probability of winning?

OB N (}Ol/ 5} -57)5715 )

|
\9\ /5’)5”7 5]
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A DI needs to select 6 songs from a CD containing 12 songs to compose an
event’s musical lineup. How many difterent lineups are possible’

\ [, ACo (12, b) - O/Q%
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How many 5 card hands can be dealt from a deck of 52 cards?

nCr(52,5) — 2598960
4 (Lb\) “-\ Qr\
¢ \d — 153907717 x 109

5751757 %C \/03& \ — 1.73684384 x 10~ °
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Kara was born on 11/21/1992. She would like to make an eight-digit password
using all of the digits in her birth date. How many different eight-digit

passwords could she create?
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The engineering club at a local high school must choose 2 representatives
from each of the sophomore, junior, and senior classes to attend a national
convention. If there are 6 sophomores, 5 juniors, and 7 seniors in the club, in
how many ways can the group be chosen for the convention?
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