Sample Space and the Binomial Setting


We consider experiments or scenarios binomial when we have exactly two outcomes and where there is independence amount repeated trials while maintaining a consistent probability.

Example 1: Suppose one flips a coin three times.  This experiment is considered binomial because there are only two outcomes for each trial (head or tails) and each flip is independent of the next.  In addition the probability of any one outcome is the same from flip to flip.

Example 2:  Suppose a family has three children.  We consider this scenario binomial if we assume gender selection is independent with a consistent probability.  

Example 3:  With independence we can make almost any scenario or experiment binomial if we let one of the two events be a success and the opposite a failure.  Consider three murder cases.  There are certainly more than 2 ways for which a murder can be committed, but if we let one event be murder by, lets say, firearms, then the compliment, murder not by firearms, can be considered the second of the two events.  

A.  Consider families of three children.

1.  How many gender combinations are possible?

2.  Draw a tree diagram to represent all possible gender combinations.

3.  Use the listing method to indicate the gender combination sample space.

4.  How many of the gender combinations represent exactly one boy?

5.  If 55% of all people are male, what is the probability that a randomly selected family with three children has exactly one boy? (Assume gender selection is independent).

6.  Find the probability that all children were of the same gender.

B.  Suppose that 65% of all murders are by firearms. Now consider four murder cases. 

1.  How many firearm/non-firearm combinations are there?

2.  Indicate the sample space of firearm/non-firearm cases.

Assuming independence …

3.  Find the probability that all four cases were by firearms.

4.  Find the probability that none of the four cases were by firearms.

5.  Find the probability that at least one of the four cases is by firearms.

6.  Find the probability that exactly two of the four cases were by firearms.

7.  Find the probability that at least two of the four cases were by firearms.

8.  Find the probability that all cases were the same, i.e., they were all by firearms or they were all by some other means.

Additional Practice

C.  About ____% of all drivers will flash their lights to warn oncoming traffic of a speed trap ahead.  (Assume cars flash their lights independently of each other)

Suppose two cars just passed a speed trap.  

1.  Write the sample space for warn/non-warn combinations.

2.  What is the probability that exactly one driver will warn oncoming traffic? 

3.  How many cars would need to go by the speed trap to be 98.% sure that at least one driver will warn oncoming traffic of the speed trap?

D.  In Los Angeles _____ % of all 911 calls are not for actual emergencies.  Assume calls are made independently.

If one randomly selects 20 calls …

1.  Do not list them, but how many emergency/non-emergency combinations are there?

2.  What is the probability that at least one call is for an emergency?

3.  What is the probability that less than 4 of the calls are for emergencies?

