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b. Find the probability of selecting a subject with a negative test result, given that the subject lied. 
 
 
 
 
 

c. Find negative test result | subject did not lieP . 
 
 
 
 
 

d. Find subject did not lie | negative test resultP . 
 
 
 
 
 

e. Are the results from (c) and (d) equal? 
 
 
 
 
 
 
 
Example 4: The Orange County Department of Public Health tests water for contamination due to the 
presence of E. coli bacteria. To reduce the laboratory costs, water samples from six public swimming 
areas are combined for one test, and further testing is done only if the combined sample fails. Based on 
past results, there is a 2% chance of finding E. coli bacteria in a public swimming area. Find the 
probability that a combined sample from six public swimming areas will reveal the presence of E. coli 
bacteria. 
 
 
 
 
 
 
 
 
 
 



 

CREATED BY SHANNON MARTIN GRACEY 
 

64	

STATISTICS GUIDED NOTEBOOK/FOR USE WITH MARIO TRIOLA’S TEXTBOOK ESSENTIALS OF STATISTICS, 3RD ED.                                                                                           

4.6 COUNTING 
FUNDAMENTAL COUNTING RULE 
 
For a _______________________ of two __________________ in which the first event can occur  
 
________ ways and the second event can occur _________ ways, the events together can occur a total  
 
of _______________ ways. 
 
Example 1: How many different California vehicle license plates (not specialized plates) are possible if 
the first, fifth, sixth, and seventh digits consist of a number from 1-9, and the second, third, and fourth 
digits have letters? 
 
 
 
 
 
 
 
 
 
NOTATION 
 
The factorial symbol(!) denotes the product of decreasing positive whole numbers. 
 
Example 2: Evaluate 5! 
 
 
FACTORIAL RULE 
 
A collection of ______ different items can be ____________________ in order ____________ in 
different ways.  
 
Example 3: Find the number of ways that 8 people can be seated at a round table. 
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PERMUTATIONS RULE (WHEN ITEMS ARE ALL DIFFERENT) 
 
Requirements: 

1. There are _______ _______________________ items available. 
 

2. We select _______ of the _______ items (without replacement). 
 

3. We consider __________________________ of the same items to be __________________  
 
sequences. This would mean that ABC is different from CBA and is counted separately. 

 
If the preceding requirements are satisfied, the number of _________________________ (aka  
 
______________________) of _____ items selected from _______ different available items  
 
(without replacement) is  

                          
n rP

  

 
Example 4: A political strategist must visit state capitols, but she has time to visit only three of them. 
Find the number of different possible routes. 
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PERMUTATIONS RULE (WHEN SOME ITEMS ARE IDENTICAL TO OTHERS) 
 
Requirements: 

1. There are _______ items available, and some items are_______________  to others. 
 

2. We select _________ of the _____ items (without replacement). 
 

3. We consider __________________________ of distinct items to be ___________________ 
sequences.  

 
If the preceding requirements are satisfied, and if there are ______ alike, ________ alike, …,  
 
________ alike, the number of ______________________ or ________________________ of all  
 
items selected without replacement is  

                          
  

 
 

Example 5: In a preliminary test of the MicroSort gender-selection method, 14 babies were born and 13 
of them were girls. 

a. Find the number of different possible sequences of genders that are possible when 14 babies are 
born. 
 
 
 
 
 

b. How many ways can 13 girls and 1 boy be arranged in a sequence? 
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c. If 14 babies are randomly selected, what is the probability that they consist of 13 girls and 1 
boy? 
 
 
 
 
 
 
 
 
 

d. Does the gender-selection method appear to yield a result that is significantly different from a 
result that might be expected from random chance? 

 

 

 

 

 

COMBINATIONS RULE  
 
Requirements: 

1. There are _______ _______________________ items available. 
 

2. We select _______ of the _______ items (without replacement). 
 

3. We consider __________________________ of the same items to be the _______________. 
This would mean that ABC is the same as CBA. 

 
If the preceding requirements are satisfied, the number of _________________________ of _____  
 
items selected from _______ different items is  

                          
n rC
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Example 6: Find the number of different possible five-card poker hands. 

 

 

 

 

 

 

 

 

 

 
Example 7: The Mega Millions lottery is run in 12 states. Winning the jackpot requires that you select 
the correct five numbers between 1 and 56, and, in a separate drawing, you must also select the correct 
single number between 1 and 46. Find the probability of winning the jackpot.   

 

 

 

 

 

 

 

 

 

 

 


