Alg 2 Notes - Conditional Probability
Conditional Probability The probability of an event, given that another event has already occurred, is called conditional probability. The conditional probability that event B occurs, given that event A has already occurred, can be represented by P(B│A).

	Example SPINNER Naomi is playing a game with the spinner shown. What is the probability that the spinner lands on 7, given that Naomi has spun a number greater than 5?

There are 8 possible results of spinning the spinner shown.
Let event A be that she spun a number greater than 5.
Let event B be that she spun a 7.
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Three of the eight outcomes are greater than 5.

One out of eight outcomes is both greater than 5 and equal to 7.

Conditional Probability Formula


Substitute values for P(A) and P(A and B)
	

	
The probability of spinning a 7, given that the spin is greater than 5, is [image: image2.jpg]


.


Cards are drawn from a standard deck of 52 cards. Find each probability.
1. The card is a heart, given that an ace is drawn.



2. The card is the six of clubs, given that a club is drawn.



3. The card is a spade, given that a black card is drawn. (Hint: The black cards are the suits of clubs and spades.) 

A six-sided die is rolled. Find each probability.
4. A 4 is rolled, given that the roll is even.



5. A 2 is rolled, given that the roll is less than 6.



6. An even number is rolled, given that the roll is 3 or 4. 
Contingency Tables A contingency table is a table that records data in which different possible situations result in different possible outcomes. These tables can be used to determine conditional probabilities.

Example LACROSSE Find the probability that a student plays lacrosse, given that the student is a junior.
	Class
	Freshman
	Sophomore
	Junior
	Senior

	Plays Lacrosse
	17
	20
	34
	17

	Does Not Play
	586
	540
	510
	459


There are a total of 14 + 586 + 20 + 540 + 34 + 510 + 17 + 459 = 2180 students.
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	Conditional Probability Formula
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Simplify.


The probability that a student plays lacrosse, given that the student is a junior, is [image: image5.jpg]=



.

Exercises
	1. WEDDINGS The table shows attendance at a wedding. Find the probability that a person can attend the wedding, given that the person is in the bride's family.


	Family

Bride's Family

Groom's Family

Can Attend
104

112

Cannot Attend
32

14



	2. BASEBALL The table shows the number of students who play baseball. Find the probability that a student plays baseball, given that the student is a senior. 
	Class

Plays Baseball

Does Not
Play Baseball

Junior
22

352

Senior
34

306



	3. SHOPPING Four businesses in town responded to a questionnaire asking how many people paid for their purchases last month using cash, credit cards, and debit cards. Find each probability.

Class

Jacob's Gas

Gigantomart

T.J.'s

Pet Town

Cash
304

140

102

49

Credit Card
456

223

63

70

Debit Card
380

166

219

28

a. A shopper uses a credit card, given that the shopper is shopping at Jacob's Gas.



b. A shopper uses a debit card, given that the shopper is shopping at Pet Town.



c. A shopper is shopping at T.J.'s, given that the shopper is paying cash. 


Conditional Probability Practice A


Name __________________________
The spinner is numbered from one to eight. Find each probability.
	1. The spinner lands on 3, given that the spinner lands on an odd number.


2. The spinner lands on a number greater than 5, given that the spinner lands on an even number. 
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	3. The spinner lands on a number less than 6, given that the spinner does not land on 1 or 2.


4. The spinner lands on 7, given that the spinner lands on a number greater than 4.


5. The spinner does not land on 3, given that the spinner lands on an odd number.


6. The spinner lands on a number less than 6, given that the spinner lands on an odd number. 

	7. CONCERTS The Panic Squadron is playing a concert. Jennifer surveyed her classmates to see if they were in the Panic Squadron Fan Club and if they were going to a concert. Find the probability that a person surveyed went to the concert, given that they are a fan club member. 
	Fan Club Member

Not in Fan Club

Going to Concert
12

4

Not Going to Concert
2

18



	8. SPECIAL ELECTIONS When a U.S. congressman vacates their office in the middle of their two-year term, a special election for the remainder of the term is often held to fill the vacancy. The table shows the number of special elections won by each party between 2004 and 2007. Find each probability.

2004

2005

2006

2007

Republican Wins
0

1

2

3

Democrat Wins
3

1

1

2

9. Source: Clerk of the House of Representatives

a. A Republican wins, given the special election was held in 2007.



b. The election was held in 2005, given the winner was a Democrat.



c. A Democrat wins, given the election was held in 2006. 


Conditional Probability Practice B



Name _______________________
Four dice are thrown. Find each probability.
1. All of the rolls are 5, given that all of the rolls show the same number.

2. One of the rolls is a 4, given that all of the rolls are greater than 3.

3. None of the rolls are 2, given that all of the rolls are even.

4. One of the rolls is a 6, given that one of the rolls is a 2.

5. CHEMISTRY Cheryl and Jerome are testing the pH of 32 unknown substances as part of science class. Cheryl and Jerome split the work between them as shown in the table. Find each probability.

	Results
	Cheryl's Tests
	Jerome's Tests

	Acidic
	12
	8

	Basic
	9
	3


a. The substance is acidic, given that Cheryl is testing it.

b. Jerome is testing the substance, given that it is basic. 

6. ELECTIONS Rose Heck is running against Joe Coniglio in a district that includes the towns of Hasbrouck, Clinton, Eastwick, and Abletown. The table shows how many votes each candidate received in each town. Find each probability.

	
	Hasbrouck
	Clinton
	Eastwick
	Abletown

	Joe Coniglio
	1743
	1782
	886
	7790

	Rose Heck
	2616
	2178
	1329
	5876


a. A voter cast a ballot for Joe Coniglio, given that the voter cast a ballot in Clinton.


b. A voter cast a ballot for Rose Heck, given that the voter cast a ballot in Eastwick.


c. A voter cast a ballot in Hasbrouck, given that the voter cast a ballot for Joe Coniglio. 

	
	Singles
	Doubles
	Triples
	Home Runs

	2007 Season
	151
	39
	4
	12

	Career
	1721
	386
	54
	195


7. BASEBALL Derek Jeter, a player for the New York Yankees, had 206 hits in the 2007 Major League Baseball season and has 2356 career hits. The table below shows the number of singles, doubles, triples, and home runs Derek Jeter had in the 2007 season and during his career. Find each probability.
a. A hit was a home run, given that the hit happened in the 2007 season.


b. A hit was a double, given that the hit happened during Jeter's career. 

Conditional Probability – Practice C

Name _________________
1. SPINNERS Majorie is playing a game that uses the spinner shown. What is the probability that Majorie spins the number 6, given that she spins a number greater than 2?
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2. CARDS Monique is playing a card game. To win the game, she needs to draw a card that is a club. What is the probability that Monique wins the card game if the card she draws is black?

3. PET GROOMING At the CleanPaws pet grooming salon, owners can bring their cats or dogs in to get bathed only, or bathed and groomed. The table shows how many animals the salon serviced this week.

	Animal
	Bathed Only
	Bathed and Groomed

	Dog
	48
	51

	Cat
	3
	12


4. 
Find the probability that an animal was bathed and groomed, given that the animal was a cat.



5. DICE Stan rolls a pair of dice. What is the probability that the total of the two dice is 11, given that one of the dice rolls is a 5?



6. WOMEN IN POLITICS The table shows the gender of United States governors who served in 2007, 1997, and 1987.

	Year
	Male Governors
	Female Governors

	2007
	42
	8

	1997
	47
	3

	1987
	47
	3


Source: National Governors Association
a. Find the probability that a governor is female, given that the governor served in 1987.





b. Find the probability that a governor is female, given that the governor served in 2007.





c. Find the probability that a governor listed in the table served in 1997, given that the governor is male. 
