3.2 Conditional Probability and the Multiplication Rule

Definition: A Conditional Probability is the probability of an event occurring, given that another event has already occurred.  

P(B/A) ( “probability of B, given A”

Example: Two cards are selected is sequence from a standard deck (one right after the other without replacement”.  Find the probability that the second card is a queen, given that the first card is a king.

Normally, the probability of selecting a queen out of a deck is 
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 but since we already took the king out of the deck, there are only 51 cards to pick from.  This means that the answer is 
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.

Two events are independent if the occurrence of one of the events does not affect the probability of the occurrence of the other event.

Events that are not independent are called dependent.

The Multiplication Rule

The probability that two events will occur in sequence is 

P(A and B) = P(A) * P(B/A)

If events A and B are independent, then this rule can be simplified to 

P(A and B) = P(A) * P(B)

Examples:
1.  Two cards are selected from a standard deck, one right after the other without replacement.  Find the probability of selecting a queen and then a jack.

P(queen) and P(jack)
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    * 
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   = .006
( notice that these are dependent events since the second                 probability is different than it would normally be

2.  There is a 30% chance of rain today and a 40% chance of rain tomorrow. What is the probability that it rains on both days?

P(rain today) and P(rain tomorrow)

0.30

*
0.40

= 0.12  ( these two events are independent since it raining today does not affect the chance of it raining tomorrow
3.  Two cards are selected from a standard deck without replacement.  Find the probability that they are both hearts.

P(1st heart) and P(2nd heart)
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= 0.059

4.  The probability that a salmon swims successfully through a dam is 0.85.  Find the probability that 3 salmon will all successfully swim through the dam.

P(1st successful) and P(2nd successful) and P(3rd successful)

0.85

     *      0.85

   *       0.85               = 0.614 
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