Exam #1 Review Sheet

1. An experiment has three possible outcomes: A, B, and C. If P(A) = P(B)  and P(C) = 2P(A). Are the events equally likely?
These events are not equally likely, since P(C) is twice as likely to occur than either event A or B.
2. Twelve siblings (5 boys and 7 girls) must complete the Saturday chore list.  There are five chores: rake the lawn, wash the dishes, clean the windows, vacuum the rug, and scrub the kitchen floor. 

In how many ways can five siblings be chosen to do these tasks? 
Order matters:  P(12,5) = 12 x 11 x 10 x 9 x 8 = 95,040 ways.


In how many ways can all girls be chosen for these chores? 

Order matters: P(7, 5) = 7 x 6 x 5 x 4 x 3 = 2520 ways.

3. Three cards are drawn without replacement from an ordinary deck of 52 playing cards. 
a. What is the probability that the third card is a spade given the first two cards were not spades?
Since the first two cards were not spades, on the third draw there are still 13 spades in the deck but only 50 cards.  P(Spade|not spade and not spade) = 13/50

b. What is the probability that three spades will be selected in a row?  Can you find it in two different ways?
Method 1:  

P(spade and spade and spade) = 13/52 x 12/51x 11/50 = 1716/132,600 = 143/11,050 or about 0.013

Method 2:  P(spade and spade and spade) = 
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4. A pair of number cubes are rolled, what is the probability that the sum is 8 given that one die is showing a 5?

S = { (1,1),(1,2),(1,3),(1,4),(1,5),(1,6) 
         (2,1),(2,2),(2,3),(2,4),(2,5),(2,6) 
         (3,1),(3,2),(3,3),(3,4),(3,5),(3,6) 
         (4,1),(4,2),(4,3),(4,4),(4,5),(4,6) 
         (5,1),(5,2),(5,3),(5,4),(5,5),(5,6) 
         (6,1),(6,2),(6,3),(6,4),(6,5),(6,6) }

Method 1:  Conditional Sample Space given 5 is rolled S = {(1,5), (2,5), (3,5), (4,5), (5,5), (6,5), (5,1), (5,2), (5,3), (5,4), (5,6)}

P(sum 8| five is rolled) = 2/11

Method 2:  P(sum 8| five is rolled) = 
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Note: You can’t just say ‘well if one of them is 5, the other must be 3, so it’s 1/6,’ because you don’t know which die has the 5 showing; all you know is that one of them (meaning “at least one of them”) is showing a 5. This gives us the conditional sample space listed in Method 1, containing 11 outcomes. 

It’s like this: Someone rolls the two dice without letting you look at them. That person peeks at the dice and says to you, “at least one of them is a five.” That knowledge restricts the original 36-item sample space to just 11 possible outcomes (those listed in Method 1). Since only two of those give you a sum equal to 8, the probability of having an 8 given that one of them is a five is 2/11.
5. Consider the following spinners: One has an equally likely chance to land of 0, 1, 2, or 3 and the other has an equally likely chance to land on 2, 3, 4, or 5. Let A be the event that the sum of the digits is odd, let B be the event that the sum of the digits is 4, let C be the event that the numbers match, and let D be the event that the sum is greater than 5.  Find the following probabilities.

S = { (0,2), (0,3),(0,4), (0,5), 

         (1,2),(1,3),(1,4),(1,5), 
         (2,2),(2,3),(2,4),(2,5), 
         (3,2),(3,3),(3,4),(3,5)}

a. 
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P(sum is odd or sum of digits is 4) = 


P(sum odd) + P(sum of digits is 4) – P(sum odd and sum of digits is 4) = 8/16 + 3/16 – 0 = 11/16

Note: Events A and B are mutually exclusive events.
b. 
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c. 
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P(sum is odd or sum is grater than 5) = 

P(sum is odd) + P(sum is greater than 5) = P(sum odd and greater than 5) = 8/16 + 6/16 – 2/16 = 12/16


Note: events A and D are not mutually exclusive.
d. 
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Method 1.  There are 6 outcomes were the sum is greater than 5: {(1,5), (2,4), (2,5), (3,4), (3,5)}.  Of these six outcomes, only 2 of them have odd sums.  


[image: image7.wmf](

)

D

A

P

|

 = P(sum is odd given it is greater than 5) = 2/6 = 1/3

Method 2: 
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Note:  
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 so the events A and D are dependent events.
e. 
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= P(both match given the sum is greater than 5).
Method 1: There are 6 outcomes were the sum is greater than 5 (1,5), (2,4), (2,5), (3,4), (3,5).  Of these six outcomes, none of them have matching numbers.
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Method 2: 
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Note:  
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 so the events C and D are dependent events and are mutually exclusive events.
6. A recent survey asked 100 people if they though women in the armed forces should be permitted to participate in combat.  The results of the survey are shown in the table below.

	Gender
	Yes
	No
	Total

	Female
	8
	42
	50

	Male
	32
	18
	50

	Total
	40
	60
	100


a. Find the probability that the respondent answered yes, given that the respondent was female.

P(yes|female) = 8/50

b. Find the probability that the respondent was a male, given that the respondent answered no.

P(male|no) = 18/60

c. Are the events being male and responding no independent?

If independent events P(male|no) = P(male)

P(male|no) = 18/60  and P(male) = 50/100  ( These are not equal so the events must be dependent.

7. A coin is tossed six times in succession.  What is the probability that 

a. at least one head occurs?
P(at least one head) = 1 – P(no heads) = 
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b. exactly three heads occur?

P(exactly 3 heads) = 
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c. more than four heads occur?
P(more than 4 heads) = P(5 heads) + P(6 heads) = 
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8. Suppose a box contains 2 red balls and 1 white ball and a second box contains 2 red ball and 2 white balls.  One of the boxes is selected at random and a ball drawn..  

a. What is the probability that the ball is white?

P(white) = P(box 1 and white) + P(box 2 and white) = 


= P(box1) * P(white | box1) + P(box2) * P(white | box2) =


½(1/3) + ½(2/4)  =



1/6       +  ¼      = 5/12

b. What is the probability that the ball is white given it came from the 1st box?


P(white| box 1) = 1/3

9. From 5 statisticians and 6 economists, how many ways can you select a committee consisting of 2 statisticians and 2 economists? 

C(5,2) x C(6,2) = 10x 15 = 150 ways


What is the probability that at least one statistician is chosen for the committee?

P (at least one statistician) = 1 – P(no statistician) = 
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10. There are 4 gray, 6 pink, and 2 violet marbles in a hat. You pick 2 marbles from the hat. Marbles are not returned after they have been drawn. What is the difference between the following statements?

a. Find the probability that the first marble is pink and the second marble is gray. 
You are finding the probability of two dependent events.

P(pink on 1st and gray on 2nd) = 6/12 x 4/11 = 24/132 or about 0.18
b. Find the probability that the second marble is gray given the first marble is pink.

You are find the conditional probability a single event, given that one event has occurred.

After you draw the first pink marble there are still 4 gray marbles of the 11 remaining marbles.

P(gray on 2nd| pink of 1st)  = 4/11
c. Find the probability that exactly one of the marbles is pink.

You are finding the probability of two dependent events.

Method 1:

P(exactly one is pink) = 
= P(pink on 1st and not pink on 2nd) + P(not pink on 1st and pink on second)



= 6/12 x 6/11 + 6/12 x 6/11 = 2(6/12 x 6/11) = 72/132 or about 0.55

Method 2:  P(exactly one is pink) = 
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11.  Use the rules of probability to solve: If P (E) = 0.40, P (F) = 0.35 and P (E U F) = 0.55, find P (E|F)?

We need to find P(E and F) in order to use the general multiplicative rule. We can get there by using the general additive rule, as follows:
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Now that we have P(E and F), we can find P(E|F) using our variation of the general multiplicative rule:
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