Math 4 Honors							Name _________________________
Lesson 5-4: Counting and Multiplication Rules for Probability	Date __________________________

Learning Goal:
· I can use counting methods to determine probabilities.


Write all final probabilities as fractions in lowest terms!

When events are equally likely, the probability of event A, or P(A), is =  

1 a. Yes or No? _______	Total number of possible outcomes = ______.

   b. There are ______ favorable outcomes.  List them: _________________________________________

   c. Probability = ________  Put the fraction in lowest terms.

2 a. _____________________ different ways to fill out a ticket.  Show work.



   b. There is only _____ way to fill out a “Match + 1” ticket.  The probability is ________________.

   c. The probability of getting a “Match 5” winner is ____________________.

   d. The probability of getting a “Match 4 +1” winner is ____________________.  Show work.




3 a. There are ________ outcomes possible.  Show work.


   b. Use any method for these.  Show work if by adding or multiplying probabilities.

       P(four heads) = _________	P(exactly one head) = ________	  P(at least 3 heads) = _______



       ***Multiplication Rule for Independent Events: P(A and B) = P(A)  P(B)***

4 a. P(girl’s name on 1st draw and boy’s name on 2nd draw) = ________.  Show work by multiplying the 
       probabilities (fractions) for each event:


						 in lowest terms.


   b. There are 100 total possible outcomes (10  10).  Of the total, 24 (4  6) are favorable.  So the 

       probability is .

													OVER 
5 a. You cannot use the Multiplication Rule for independent events in this question because the events 
       here are not independent.  Since the first slip of paper is not returned to the hat before the second slip 
       is drawn, the result of the first draw affects the probability of the second draw.

      ***General Multiplication Rule: P(A and B) = P(A)  P(B given A)***

   b. i. Event A: ________________________________________	P(A) = __________

       ii. Event B: ________________________________________	P(B|A) = __________	            

       iii. P(girl’s name on 1st draw and boy’s name on 2nd draw) = ________.  
            Show work by multiplying the probabilities for each event.


   c. Total # of possible outcomes = ________  	Total # of favorable outcomes = ________

       P(girl’s name on 1st draw and boy’s name on 2nd draw) = _________


   d. The probability in question #5 should be _____________ since you are drawing from a smaller # of 
       slips of paper for the second draw.



   e. P(4 girls drawn) = _________  General Multiplication Rule: 

       Multiplication Principle of Counting: 


6 a. P(1st and 2nd people are Native Americans) = _______  Show work.


   b. P(neither of the 1st two people is Native American) = ________  Show work.


   c. P(exactly one of the 1st two is Native American) = ________  Show work.


Summarize the Mathematics

a. You can define probability this way when the outcomes are _____________  ____________.

b. “With replacement” means that the events are ___________________ and is the same as
    “With repetition.”

c. When events are ____________________, use the rule P(A and B) = P(A)  P(B).  Otherwise, use the 
    General Multiplication Rule P(A and B) = P(A)  P(B|A).

d. When using the General Multiplication Rule for probability, you multiply separate ________________.

    When using the Multiplication Principle of Counting, you calculate the _____________________ and 
    _____________________ separately to form the ratio.

Check Your Understanding

a. P(even on 1st roll, n > 4 on 2nd, n < 6 on 3rd) = __________  Show work using either method.


b. P(three even #’s) = ___________  Show work using either method.

Lesson 5-4 Homework
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@ Monograms on jewelry, clothing, and other items consist of the initials of your name. Examine
the three-initial monogram offer below.

Monagram Pins
L

by Max

FDL
Your initials hand-made in all sizes.
Available in gold or sifver.
ALL 17,576 COMBINATIONS!

Is the number of different three-initial monograms given i the ad correct? Explain. Are
these really “combinations” in the mathematical sense of the word?

. What s the probability that a randomly selected three-initial monogram has all three initials

the same?

Now consider the case where two of the initials are the same

. How many three-initial monograms are possible if the first two initials are the same and
the third is different?

ii. How many three-initial monograms are possible if any two initials are the same and the
other is different?

What is the probability that a randomly selected three-initial monogram will have two
initials the same and the other initial different?

. Whats the probability that a randomly selected three-initial monogram has all three initials

different?
Describe the relationship among the probabilities in Parts b, ¢, and d

@ Suppose you have 10 blue socks and 8 white socks in a drawer. You reach in and draw 2 socks
at random.

a.

Find the probability that both socks are biue, if you replace the first sock before drawing
the second.

. Find the probability that both socks are blue, if you do not replace the first sock before

drawing the second.
Why is it reasonable that the answer to Part a is larger than the answer to Part b?
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@ Prove that C(2n,2) = 2C(n.2) + 2, for n 2 2, using two methods.
a. The factorial formula for C(n. ¥) and algebraic reasoning
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@ Rewrite each expression in standard polynomial form.
a (u-3? b. (a+4b7
o Gi-5)? d (-2 +51-3)
e (43P . Gw-2p
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@ Revwrite each rational expression as a single algebraic fraction in simplest form
a X3 _x+2 b, L2x61+8 1
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