Algebra II:  Independent & Dependent Events


Name_____________________________

Two events are said to be independent if the result of the second event is not affected by the result of the first event.  If A and B are independent events, the probability of both events occurring is the product of the probabilities of the individual events:

	
	If A and B are independent events,
P(A and B) = P(A) ( P(B).


	


Example:  A drawer contains 3 red paperclips, 4 green paperclips, and 5 blue paperclips.  One paperclip is taken from the drawer and then replaced.  Another paperclip is taken from the drawer.  What is the probability that the first paperclip is red and the second paperclip is blue?
Because the first paper clip is replaced, the sample space of 12 paperclips does not change from the first event to the second event.  The events are independent.
P(red then blue) = P(red) x P(blue) = 3/12 • 5/12 = 15/144 = 5/48.
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If the result of one event IS affected by the result of another event, the events are said to be dependent.
If A and B are dependent events, the probability of both events occurring is the product of the probability of the first event and the probability of the second event once the first event has occurred.

	If A and B are dependent events,
and A occurs first,
P(A and B) = P(A) ( P(B,once A has occurred)
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Example:  A drawer contains 3 red paperclips, 4 green paperclips, and 5 blue paperclips.  One paperclip is taken from the drawer and is NOT replaced.  Another paperclip is taken from the drawer.  What is the probability that the first paperclip is red and the second paperclip is blue?
Because the first paper clip is NOT replaced, the sample space of the second event is changed.  The sample space of the first event is 12 paperclips, but the sample space of the second event is now 11 paperclips.  The events are dependent.
P(red then blue) = P(red) x P(blue) = 3/12 • 5/11 = 15/132 = 5/44.
Are the following Dependent or Independent?

1.  Event A:  Flipping a heads on a coin

     Event B:  Rolling a six on one die

2.  Event A:  Picking a queen from a deck of cards

     Event B:  Picking a king from the remaining cards

3.  Event A:  Putting your first quarter in and getting a red gumball from the gumball machine

     Event B:  Putting your second quarter in and this time getting a yellow gumball machine

4.  Event A:  Rolling a 5 on one die

     Event B:  Rolling the same die again, and this time rolling a 3

5.  Event A:  Getting called for jury duty

     Event B:  Being nearsighted

Determine if each of the following is dependent or independent, and then find the probability:

1.  You are tossing a coin five times.  What is the probability that the coin lands heads up all five times?


2.  If you decide you want two children.  What is the probability of that both of the kids will be boys?


3.  A bag contains 3 purple marbles and 7 pink marbles. Let each marble selected be put back into the bag 

     before the next marble is selected. Find the probability of selecting 1 purple marble first and 1 pink 

     marble next.

4.  A bag contains 3 purple marbles and 7 pink marbles. Each marble selected is not put back into the bag 

     before the next marble is selected. Find the probability of selecting 1 purple marble first and 1 pink marble 

     next.

5.  If you toss a coin and roll a die, what is the probability that you toss a heads and roll a 5?


6.  An urn contains three white marbles and one black marble.    A marble is drawn from the urn and replaced, 

     the urn is shaken, and a marble is drawn again.    What is the probability that both marbles drawn are white?


7.  The probability that a person in the general public will be farsighted is 64%.    The probability that a person 

     will be called for jury duty is 2%.    What is the probability that a person is farsighted and is called for jury 

     duty?

8.  When rolling two dice, what is the probability of rolling a 3 and a 4?


9.  On a certain multiple-choice test, you have four options for each question.  If you completely guess on two 

     questions, what is the probability of getting both questions right?

10.  Skeet shooting involves shooting at discs, called clay pigeons, propelled into the air by a machine.  Heather 

       usually hits 9 out of 10 clay pigeons.  If she shoots 12 times, find the probability that she hits it all twelve 

       times.

11.   A bag contains the tiles with the letters of the word BANANA in it.  What is the probability of pulling out 

        a N the first time, and then (without replacing it) pulling out an A the second time?

12.  The probability of a person over the age of 53 developing cancer is .03 and the probability that she/he 

       develops heart problems is .06.   If a patient over 53 is selected at random, what is the probability that the 

       patient will develop both diseases?  
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