Algebra 2







Name: ________________________

Unit 10, Day 7







Date: _____________ Period: _____

Addition Rule and Complementary Events 
Part 1:  Let’s formalize AND and OR:
______________  __________ – any event combining _____ or ________ simple events.

Consider: are the events ____________  ___________ or ____________  ___________?
____________  __________ (or ___________) – events that _______________ occur at the same time.  That is, events that do not ______________.

Examples:

Formula:  P (A or B) = ___________________

Practice:  Given a standard deck of cards, find each probability.

1.  P (even number card or king) = 



2.  P (ace or queen) = 

____________  __________ – events that can occur at the __________  __________.  
Examples:

Since inclusive events can happen simultaneously, DO NOT ____________   ___________ the probability when the events ______________.
Formula:  P (A or B) = _______________________________________

P (A and B) = ____________________________________________________________________.

We _____________ P (A and B) in the above formula to remove any overlap.

Practice:  Given a standard deck of cards, find each probability.

	1.  P (red) = 

2.  P (king) = 

3.  P (red and king)

4.  P(red or king) = 


	5.  P (diamond) = 

6.  P (face card) = 

7.  P (diamond and face card) =

8.  P (diamond or face card) =


Mixed Practice:  Complete the area table for the outcomes of the event {roll two dice and find the sum} to find the following probabilities. 


1.  P (sum is 2 or sum is 5) =

2.  P (sum is a multiple of 2 and sum is a multiple of 5)  =

3.  P (sum is a multiple of 2 or sum is a multiple of 5)  =


4.  P (Both die are the same and sum < 8)  =

5.  P (Both die are the same or sum < 8)  =

	6.  P (Sum = 7) =


7.  P (Odd Sum) =

8.  P (Sum = 7 and Odd Sum) =

9.  P (Sum = 7 | Odd Sum) =
10.  P (Sum is a multiple of 4) = 

11.  P (Sum is a multiple of 3) = 

12.  P (Sum is a multiple of 3 and sum is a 

multiple of 4) =

13.  P (Sum is a multiple of 4 | Sum is a multiple 
of 3) =

14.  P (Sum is a multiple of 4 or  multiple of 3 )=


	15.  P (both die are the same) = 

16.  P (sum > 7)= 

17.  P (Both die are the same and sum > 7) =

18.  P (both die are the same | Sum > 7) =

19.  P (both die are the same or sum > 7) =

20.  P (At least 1 die is a 4) =

21.  P (sum = 9) =

22.  P (At least 1 die is a 4 and sum = 9) =

23.  P (Sum = 9 | at least 1 die is a 4) =


Part 2:  Complementary Events


Recall the sample space for flipping a coin 3 times:    S =

Let A = the event of getting at least 2 heads.  

Then P(A)= 

How would we describe all the elements of S other than A?  ____________________________________
____________________________________________________________________________________

We call this AC (that is, A _____________________), which means everything _________ A.  

Therefore, P(AC) = _________, so P(AC) + P(A) = _______
	Complement:  The set of all ___________________ in the sample space that are ________ included in the outcomes of event A.  
Rule:  P(AC) = ______________________




Practice:  Let’s return to the area model for the sum of 2 dice.  Determine the following probabilities for the given events.

1)  A = odd sum

	P(A) = 


	AC =
	P(AC) = 


2)  A = sum > 6

	P(A) = 


	AC =
	P(AC) = 


3)  A = both dice are the same # 

	P(A) = 


	AC =
	P(AC) = 


4)  A = at least one die shows a 3 

	P(A) = 


	AC =
	P(AC) = 


Mixed Practice:
1.  Consider a deck of 52 playing cards.  Determine the following probabilities.
	P (diamond) = 


	P (A | red) = 

	P (not diamond) = 


	P (6 or 8 | hearts) = 

	P (diamond | red) = 


	P (diamond | black) = 



	P (7 | diamond) = 


	P (not queen | diamond) = 




2.  Keiran spins Wheel #1 first, and then spins Wheel #2.  Wheel #1 is 50% blue, 20% red, and 30% green.  Wheel #2 is split evenly between white and black.  Make a weighted tree diagram to show all possible outcomes.  Label the total probabilities at the end of each branch.

3. Jordyn plays the game of “Wheel of Money.”   She gets to spin the wheel twice and wins if she spins the same color twice.  The wheel is divided into 3 colors:  50% red, 25% green, and 25% blue.  Make an area model to determine the total possible outcomes.  


a)  Determine the following probabilities:

	P (BB) =

 
	P (same color twice) = 

	P (RR) = 


	

	P (RG) = 


	P (BB | same color twice) = 

	P (BG) = 


	

	P (blue is only spun once) = 
	P (RR | same color twice) = 


b)  Winning the game requires spinning the same color twice.  Suppose Jordyn receives $20 for winning with green, $3 for red, and $5 for blue.
i)  What is the expected value for the game?

ii  If the game costs $2 to play, is the game worth playing?  Explain your reasoning.
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