Compacted Mathematics

Chapter 11B

Probability
Topics Covered:

· Independent events
· Dependent events

If there are 30 students in your math class, how many different ways can you line up?  Think it wouldn’t take very long?  If you lined up every day before going home, would you create all combinations before the end of the school year?  Well, with 30 people lining up once every single day it would take almost 7 nonillion (know what that is?) years to line up every possible way.  Now that is an enormous number!

How about arranging 15 books on a shelf?  How long would it take you to arrange them in every combination possible?  Say you are able to come up with a new combination once every minute (because you need to write it down as well!) – it would take you over 2 million years to try all the possible lineups.

	Activity 11-18
	Independent Events
	NAME:


If the outcome of one event does not affect the outcome of a second event, the two events are independent.  

The probability of two independent events, A and B, is equal to the probability of event A times the probability of event B.


[image: image1.wmf]P(A, B) = P(A)  P(B)

·


Example
Suppose you spin each of these two spinners.  What is the probability of spinning an even number and a vowel?


P(even) = 
[image: image2.wmf]1

2

 (3 evens out of 6 outcomes)

P(vowel) = 
[image: image3.wmf]1

5

 (1 vowel out of 5 outcomes)

P(even, vowel) = 
[image: image4.wmf]111
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·=


The two spinners above are spun.  Find the probability of each event.

	1.
	P(6, P)
	
	2.
	P(less than 4, consonant)
	

	3.
	P(odd, S)
	
	4.
	P(greater than 8, T)
	

	5.
	P(5, consonant)
	
	6.
	P(less than 7, vowel)
	


A quarter and a dime are tossed.  Find the probability of each event.

	7.
	P(T, H)
	
	8.
	P(both the same)
	

	9.
	P(T, T)
	
	10.
	P(at least one head)
	


Suppose you write each letter of your first and last names on a separate index card and select one letter from each name without looking.  Find the probability of each event.

	11.
	P(vowel, vowel)
	
	12.
	P(consonant, vowel)
	

	13.
	P(M, E)
	
	14.
	P(L, A)
	


A bakery offers five kinds of muffins, one of which is blueberry.  The bakery also offers four kinds of beverages, one of which is orange juice.  Each choice is equally likely.

	15.
	P(blueberry muffin)
	
	16.
	P(orange juice)
	

	17.
	P(blueberry muffin and orange juice)
	
	18.
	P(blueberry muffin, some beverage other than orange juice)
	


	Activity 11-19
	Independent Events
	NAME:


The two spinners shown are spun.  Find the probability of each event.


	1.
	P(1, white)
	
	2.
	P(3, red)
	

	3.
	P(2, blue)
	
	4.
	P(odd, red)
	

	5.
	P(odd, blue)
	
	6.
	P(4, white)
	

	7.
	P(even, any color other than white)
	


Suppose you toss a coin and pick a card from a pile of 18 cards, each printed with a letter from the phrase “I LOVE MATH.  IT’S DA BOMB.”  Find the probability of each of the following.

	8.
	P(heads, M)
	
	9.
	P(tails, F)
	

	10.
	P(tails, T)
	
	11.
	P(heads, vowel)
	

	12.
	P(tails, consonant)
	
	13.
	P(heads, N)
	


You spin a spinner with 4 equally likely outcomes: blue, red, yellow, and red.  You also roll a die.  Find the probability of each of the following.

	14.
	P(blue, 2)
	
	15.
	P(blue, not 2)
	

	16.
	P(yellow, even)
	
	17.
	P(red, even)
	

	18.
	P(not blue, 5)
	
	19.
	P(not blue, odd)
	

	20.
	P(red, 4)
	
	21.
	P(red, not 4)
	


A bag contains 6 marbles: one black, 2 white, and 3 striped.  You pick one marble, replace it, and then pick a second marble.  Find the probability of the following.

	22.
	P(black, white)
	
	23.
	P(black, striped)
	

	24.
	P(white, striped)
	
	25.
	P(not white, striped)
	

	26.
	P(black, black)
	
	27.
	P(striped, striped)
	

	28.
	P(white, not white)
	
	29.
	P(not white, not white)
	


	Activity 11-20
	Independent and Dependent Events
	NAME:


If the outcome of one event affects the outcome of a second event, the events are dependent.  

The probability of two dependent events, A and B, is equal to the probability of event A times the probability of event B.  However, the probability of event B now depends on event A.


[image: image5.wmf]P(A, B) = P(A)  P(B)

·


Example
There are 6 black pens and 8 blue pens in a jar.  If you take a pen without looking and then take another pen without replacing the first, what is the probability that you will get 2 black pens?


P(black first) = 
[image: image6.wmf]63

 or 

147



P(black second) = 
[image: image7.wmf]5

13

 (There are 13 pens left and 5 are black)


P(black, black) = 
[image: image8.wmf]3515

 or 

71391

·


Tell whether each event is independent or dependent.

	1.
	selecting a sweater, selecting a shirt
	

	2.
	choosing one card from a desk then choosing a second card without replacing the first
	

	3.
	A wallet contains two $5 bills, two $10 bills, and three $20 bills.  Two bills are selected without the first being replaced.
	

	4.
	Two dice a rolled.  Find P(6, even).
	

	5.
	choosing two cards from a deck so that they make a “pair”
	

	6.
	selecting a compact disc from a storage case and then selecting a second disc without replacing the first
	


Find each probability.
	7.
	Two dice are rolled.  Find the probability that an even number is rolled on one die and an odd number is rolled on the second die.
	

	8.
	Two coins are tossed in order.  What is the probability of getting a head on the first coin and then getting a tail on the second coin?
	

	9.
	Suppose you have a bag containing two red marbles, two blue marbles, and two white marbles.  You choose two marbles without looking.

A.  What is the probability that you choose a red marble and then a blue marble without replacing the red one?

B.  What is the probability that you will choose two red marbles in a row without replacing the first one?
	A.

	
	
	B.


	Activity 11-21
	Independent and Dependent Events
	NAME:


Find each probability.
	1.
	A coin purse contains 10 pennies, 5 nickels, 3 dimes, and 2 quarters.  Two coins are selected without the first one being replaced.  Find P(quarter, nickel).
	

	2.
	A coin purse contains 10 pennies, 5 nickels, 3 dimes, and 2 quarters.  Two coins are selected without the first one being replaced.  Find P(nickel, nickel).
	

	3.
	Two dice are rolled.  Find the probability that a multiple of three is rolled on one die and an even number is rolled on the second die.
	



Liz Ann places the seven cards above into a box.  She draws one card, does not replace it, and the draws another card.  Use this information to solve the problems below.

	4.
	P(A, A)
	

	5.
	P(N, N)
	

	6.
	P(B, A)
	

	7.
	P(S, B)
	

	8.
	P(A, N)
	


Justin draws three cards and does not replace them.  Use this information to solve the problems below.
	9.
	P(B, A, N)
	

	10.
	P(S, N, N)
	

	11.
	P(A, A, A)
	

	12.
	P(A, B, C)
	

	13.
	P(N, A, S)
	

	14.
	P(N, N, N)
	


Emily draws four cards and does not replace them.  Use this information to solve the problems below.
	15.
	P(B, A, N, A)
	

	16.
	P(A, A, A, N)
	

	17.
	P(S, A, A, B)
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