Fall 2006
Math 1630
Notes


Notes 11
September 25, 2006

 AUTONUM  \* Arabic   Example:  Returning to our original example, of a jar with four red and four blue marbles from which we draw two marbles, what is the probability that both will be red?

This is the probability that the first will be red and the second will also be red.  Remember that "and" means "intersection".  So, continuing to let E be the event that the first marble is red and F the event that the second is red, the probability that both will be red is:
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Recall that we had counted the outcomes as follows:
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[cardinality diagram]

From this we can easily compute:
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But in order to get this result, we had to first find all 56 possible outcomes.  Is there an easier way?  Of course, there is!

The probability that the first marble is red is:
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Once we have that first red marble, though, the jar has changed - it now has seven marbles, not eight, and only three are red.  So the probability that the second will be red is the conditional probability:
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If we multiply these together, we get:
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That is,
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which is exactly the result we reached before.  This is a general rule called the product rule:  for any two events 
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 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 probability that the first will be red and the second yellow if we:

1) replace the first before drawing the second,

2) don’t replace the first marble.

 AUTONUM  \* Arabic   Problem:  If I have 4 nickels, three dimes and two quarters in my pocket, and I give two random coins to my neice, what's the probability that she got more than 10 cents?  More than 15 cents? 

Exercises

 AUTONUM  \* Arabic    There’s a 20% chance of rain.  If it rains, 60% of my students will miss class.  If it doesn’t rain, only 20% will miss.  What is the probability that it rains and Joe misses class?

 AUTONUM  \* Arabic    Half of all elephants are gormly, and a third of all gormly animals are drupsid.  If a quarter of all gormly, drupsid animals speak English, how many elephants speak English?

 AUTONUM  \* Arabic    Jar A has two red and three blue marbles, while jar B has four red and three blue marbles.  I draw a marble from A and then if the first marble is red I draw a second from A but if the first marble is blue I draw the second from B.  What’s the probability that I draw:

a) two red marbles?

b) two blue marbles?

c) one marble of each color?
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