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CHAPTER 2.3Compare Experimental and Theoretical Probabilities

KEY CONCEPTS

Real-life situations can be simulated by probability experiments.

Computers and graphing calculators have random number 

generators that can simulate probability experiments.

The theoretical probability and experimental probability of an 

event are not necessarily the same. As the number of trials 

increases, the experimental probability usually gets closer to 

the theoretical probability.
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EXAMPLE 1 Will It Rain?

During the month of May 2006, at least some rainfall 

was recorded on 12 different days at the Sarnia Airport 

weather station.

Suppose one day in May 2006 is selected at random. 

What is the probability of choosing a day on which it 

rained?

monththeindaysofTotal

daysrainyof
dayselectedonrainP

#

#
)( =

12
( ) ,0.387 38.7%

31
P rainon selected day or=

There are 31 days in 

May

The probability of choosing a 

day on which it rained is 0.387 

or 38.7%.
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EXAMPLE 2 How Many Girls?

Suppose a couple would like to have 

three children.  Pictured is a tree 

diagram with three levels, each level 

representing one child

(a) Determine the theoretical 

probability of having two girls and 

one boy.

There are 8 

possible outcomes

outcomesofTotal

outcomessuccessfulof
boygirlsP

#

#
)1,2( =

3
(2 ,1 ) ,0.375 37.5%

8
P girls boy or=

The theoretical probability of 

having 2 girls and one boy is 

0.375 or 37.5%.



CHAPTER 2.3Compare Experimental and Theoretical Probabilities
EXAMPLE 2 How Many Girls?

Suppose a couple would like to have 

three children.  Pictured is a tree 

diagram with three levels, each level 

representing one child

(b)Determine the theoretical 

probability of having two boys and 

one girl.

outcomesofTotal

outcomessuccessfulof
girlboysP

#

#
)1,2( =

3
(2 ,1 ) ,0.375 37.5%

8
P boys girl or=

There are 8 

possible outcomes

The theoretical probability of 

having 2 boys and one girl is 

0.375 or 37.5%.
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EXAMPLE 2 How Many Girls?

Suppose a couple would like to have 

three children.  Pictured is a tree 

diagram with three levels, each level 

representing one child

(c) Determine the theoretical 

probability of having at least one girl. 

There are 8 

possible outcomes

Method 1: Using the tree diagram

outcomesofTotal

outcomessuccessfulof
girlleastatP

#

#
)1( =

7
( 1 ) ,0.875 87.5%

8
P at least girl or= The theoretical probability of having 

at least one girl is 0.875 or 87.5%
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CHAPTER 2.3Compare Experimental and Theoretical Probabilities
EXAMPLE 2 How Many Girls?

Suppose a couple would like to have 

three children.  Pictured is a tree 

diagram with three levels, each level 

representing one child

(c) Determine the theoretical 

probability of having at least one girl. 

There are 8 

possible outcomes

Method 2: Using the Compliment

 → Solve algebraically!

1)()1( =+ girlsnoPgirlleastatP

The theoretical probability of having 

at least one girl is 0.875 or 87.5%8

1
1)( −=girloneleastatP

7
( ) ,0.875 87.5%

8
P at least one girl or=

Same thing as all 

boys
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EXAMPLE 2 How Many Girls?

Suppose a couple would like to have 

three children.  Pictured is a tree 

diagram with three levels, each level 

representing one child

(d) Determine the theoretical 

probability of having at least two 

boys

There are 8 

possible outcomes

outcomesofTotal

outcomessuccessfulof
boysleastatP

#

#
)2( =

8

4
)2( =boysleastatP

1
( 2 ) ,0.5 50%

2
P at least boys or= The theoretical probability of having 

at least two boys is 0.5 or 50%.
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Homework

Page 82 – 85 #1 – 6, 

11 – 13
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