Sample Space Diagrams
Sample space diagrams can be used in probability to help determine and list all the possible outcomes of two events. When 2 events take place we can use a sample space diagram to calculate the probability of ‘success’ in both events. 
There are many different ways these can be used, one example is when trying to find the probability of flipping a head on a coin and rolling a 4 on a dice: 
The first step is to draw the sample space diagram, for this example the diagram is shown below: 
Here you list the possible outcomes of the second event (rolling a dice in this case)


	Here you list the possible outcomes of the first event (flipping a coin in this case)

	1
	2
	3
	4
	5
	6Within the sample space diagram, we can list all the possible outcomes of the two events. In this example you can see that there are 12 possible outcomes. 


	Head
	H,1
	H,2
	H,3
	H,4
	H,5
	H,6

	Tail
	T,1
	T,2
	T,3
	T,4
	T,5
	T,6


We list the possible outcomes like so. 
E.g. T,2 tells us that the coin landed on a tail and the dice rolled a number 2



We can then use this sample space diagram to calculate given probabilities, e.g.The only successful outcome would be T,4

1) Find the probability of flipping a tail and a 4:    There are 12 possible outcomes.

This time there are 3 possible outcomes (H,2 H,4 or H,6)

2) Find the probability of flipping a head and an even number:    There are still 12 possible outcomes.


Can you find the following: 
1) Probability of flipping a tail and an odd number?
2) Probability of flipping a head and a number greater than 3?
3) Probability of rolling a 3 (either a tail or a head)?
Can you complete the following sample space diagram? 
Penny has a drawer with single socks in the colours purple, black, red, yellow and green.
Fill in the sample space diagram with all possible outcomes.

	
	Purple
	Black
	Red
	Yellow
	Green

	Purple
	
	
	
	
	

	Black
	
	
	
	
	

	Red
	
	
	
	
	

	Yellow
	Y,P
	
	
	
	

	Green
	
	
	
	
	




How many possible outcomes are there?



If Penny takes 2 socks without looking, what is the probability that she has:

a. 2 socks of the same colour?     		P(same colour) =


b. 2 socks of different colours?		P(different colours)=


c. a black and a red sock in any order? 	P(B,R or R,B) =


d. at least 1 yellow sock?			P(Yellow) =


e. 2 purple socks?				P(P,P)=
Sample space diagrams are also often used to calculate probabilities of two events when the scores are added. For example, if you roll a dice twice and add the results, a sample space diagram allows you to list all possible outcomes and then find probabilities: 
As with before, we list the outcome of each event separately like so:  
Second Dice 

	+
	1
	2
	3
	4
	5
	6

	1
	2
	3
	4
	5
	6
	7

	2
	3
	4
	5
	6
	7
	8

	3
	4
	5
	6
	7
	8
	9

	4
	5
	6
	7
	8
	9
	10

	5
	6
	7
	8
	9
	10
	11

	6
	7
	8
	9
	10
	11
	12


There are 36 possible outcomes 
There are 4 successful outcomes (4 chances of scoring 9)  
The main difference this time, is that the possible outcomes is a number. 
Here the total of the two dice rolls has been added to find the results. 
We can then calculate probabilities from this such as the probability of scoring a 9: 
	


First Dice 











e.g. You can also answer questions such as what is the probability of scoring less than 5: 
1st: how many different outcomes are there that score less than 5: 6 (2,3,3,4,4,4)
2nd: how many outcomes are there all together: 36 (counting these from the table)
So we can write this as a fraction: 

Now can you answer the following questions from the sample space diagram above: 
1) What is the probability of scoring a 6? 

2) What is the probability of scoring more than 8? 

3) What is the probability of scoring an even number? 

4) What is the probability of scoring a number equal to or less than 10?
Now can you answer the following questions?

1) These 2 spinners are spun and their scores added.
Fill in the sample space diagram for the outcomes.

	+
	1
	2
	3
	4
	5

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	






















How many possible outcomes are there?

What is the probability that the score is 4?		P(4)=

What is the probability that the score is 7?		P(7)=

What is the highest possible score?




2)
Three cards are numbered 1, 3 and 4.
Three discs are numbered 2, 4 and 5.

[image: ]

	A game consists of picking one card at random and one disc at random.
The numbers on the card are subtracted from the numbers on the disc.

(i)	Complete the table to show all the possible totals.
	
	
	Disc

	
	
	2
	4
	5

	Car
	1
	
	
	

	
	3
	
	
	

	
	4
	
	
	


(2)
(ii)	What is the probability of getting a total which is an even number?
.....……………………………………………………………………………..
 (2)



(b)	In a different game the probability of getting an even total is [image: ]                             
 
What is the probability of getting a total which is an odd number?
...............……………………………………………………………………………..
 (1)

3) 

Two bags, A and B, each contain four numbered discs that are all the same size. 
	Bag A	Bag B
[image: ]
(a) A disc is drawn at random from bag A and a disc is drawn at random from bag B. A score is obtained by multiplying the numbers on the two discs. Complete the table to show all the possible scores.

					                                                    Bag A
	
	x
	1
	3
	5
	7

	
	2
	
	
	
	

	Bag B
	4
	
	
	
	

	
	6
	
	
	
	

	
	8
	
	
	
	



(b)	Find the probability of scoring less than 20.
........................................................................................................................
Answer .........................................................................
(2)

[bookmark: _GoBack]
What other probabilities could you calculate? 
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