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Math 1630
Notes


Notes 09
September 20, 2006

 AUTONUM  \* Arabic   Example:  Suppose we have a jar with four red and four blue marbles.  If we draw a random marble from the jar, what is the probability that it will be red?
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Now set that marble, regardless of its color, aside and draw a second marble.  What is the probability that the second marble will be red?

We cannot answer this question without knowing the color of the first marble!

· If the first marble is red, then the probability that the second is red is 
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· If the first marble is blue, then the probability that the second is red is 
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These probabilities are called conditional probabilities, because they depend on a condition (the color of the first marble).

If E is the event that the first marble is red, and F is the event that the second marble is red, then we write:

· 
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 (the conditional probability that the second marble will be red, given that the first was red);

· 
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 (the conditional probability that the second marble will be red, given that the first was not red - that it was blue).

 AUTONUM  \* Arabic   Problem:  If I have three quarters, two dimes and four pennies in my pocket, and I draw out one coin, what's the probability that it will be a quarter?

· If it is a quarter, what's the probability that a second coin will be a dime?

· If the first coin is not a quarter, what's the probability that the second will be a dime?

 AUTONUM  \* Arabic   Problem:  Suppose we have a jar with five red marbles, eight green marbles and 12 yellow marbles.  If we draw two marbles from the jar, what’s the conditional probability that the second will be red, given that the first is yellow, if we:

· replace the first before drawing the second,

· don’t replace the first marble.

Exercises

 AUTONUM  \* Arabic  
If we roll two dice, what is the probability the the dice will add up to:

a.
4, given that the sum is less than 6.

b.
8, given that one die is a 5.

c.
8, given that one die is odd.

d.
at least 8, given that one die is at least 4.

 AUTONUM  \* Arabic  
If I have two quarters, six dimes and five pennies in my pocket, and I draw out one coin, what's the probability that it will be a quarter?

· If it is a quarter, what's the probability that a second coin will be a penny?

· If the first coin is not a quarter, what's the probability that the second will be?

 AUTONUM  \* Arabic  
Suppose we have a jar with 12 red marbles, 18 green marbles and 20 yellow marbles.  If we draw two marbles from the jar, what’s the conditional probability that the second will be yellow, given that the first is red, if we:

1) replace the first before drawing the second,

2) don’t replace the first marble.
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