Questions From Chapter 4

1. What do we mean by probability?  Probability is a number between 0 and 1 that measures the likelihood of a particular event to occur.  The nearer to 1 the more likely the event is to occur, and the nearer to 0 the less likely to occur.
2. What is a sample space?  A sample space is a set of all possible outcomes of an experiment.  An experiment may have more that 1 sample space. See #3 below.
3. For the experiment of randomly selecting a number between 1 and 10, list three different possible sample spaces.

S1 = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};  S2 = {Even, Odd}; S3 = {1, Prime, Not Prime}  There are many other examples that may be given.

4. If A is an event, how large and how small can P(A), the probability of A be?

0  < P(A) < 1.

5. Suppose someone observed the colors of 100 cars in a shopping center parking lot with the following results:  28 red, 14 blue, 37 white, 12 yellow, and 9 gray.  What would you estimate to be the probability of observing a car of each of these colors in the lot?  Which method of assigning probabilities are you using?

P(Red) = .28;  P(Blue) = .14;  P(White) = .37;  P(Yellow) = .12;  P(Gray) = .09.  You are using the method of relative frequency.

6. If the odds in favor of a student passing a statistics test are 7 to 1, what is the probability that the student will pass the test?  What is the probability that the student will not pass the test?  What are the odds against the student passing the test?

P(Pass) = 
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;  P(Not pass)= 
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;  Odds against passing are 1 to 7.

7. Suppose we draw 3 cards from a standard deck of playing cards, replacing each card and reshuffling the deck before the next card is drawn.  Are the draws independent or dependent?  Why?  What is the probability that all the cards are diamonds?  What is the probability that all the cards are the same suit?

Draws are independent, since cards are replaced and we are drawing from exactly the same deck each time.  P(All 4 Diamonds) = 
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, since the probability of a diamond on any draw is 
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 and the draws are independent.  If all the cards are the same suit, they could be diamonds or hearts or spades or clubs, and these are mutually exclusive events.  The probability that all are of any one suit is the same as the probability they are all diamonds, and adding the probabilities, we get P(All same suit) =
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8. Repeat question 7, assuming that the cards are not replaced.

The events are dependent, since the deck is different for each draw.            

 P(All Diamonds) = 
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.  (The reason for this is that if we draw a diamond, the number f diamonds is reduced by one and the number of cards in the deck is reduced by 1.  We are using conditional probability.)  Using the same logic as in the previous problem, P(All same suit) = 
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9. Suppose the probability that a student takes history is .28, the probability that a student takes mathematics is .32, and the probability that a student takes history and mathematics is .17.   What is the probability that a student takes history or mathematics?

P(H or M) = P(H) + P(M) – P(H and M) = .28 + .32  - .17 = .43

10. Refer to question 9.  Are the events “takes history” and “takes mathematics” dependent or independent?  Why?

The events are dependent:  
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Since P(M, given H) ( P(M), the events are dependent.

An alternative method is to notice that P(M and H) = .17 ( P(M)P(H) =(.28)(.32)=.09.

11. If a red die and a green die are tossed, what is the probability of rolling a 9?

P(9) = 
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12. What is the probability of rolling a 9, given that the red die shows a 4?


If the red die shows a 4, the green must show a 5 in order to get 9.
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13. What is the probability of rolling a 9, given that one of the dice shows a 4?

If one of the dice shows a 4, there are 11 possibilities, 2 of which give a 9. (See diagram on pg 163 of your text.)  Therefore P(9,  given one of the dice shows a 4) = 
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14. Suppose I have 8 statistics books in my office.  In how many ways can I select 4 of them and line them up on my desk?  (Is this a permutation or a combination?)

This is a permutation, since arrangements are being counted.  The number of such permutations is 
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.  Of course, you may do this on your TI-83 as we discussed in class.

15. Suppose I choose 4 of my 8 statistics book to bring to class.  In how many ways can I do this?  (Is this a permutation or a combination?)

Here, nothing is said to indicate that order makes a difference. Thus, this is a combination.  The number of such combinations is 
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.  This may also be done on the TI-83.

16. An urn contains 5 blue marbles and 4 yellow marbles.  Three marbles are chosen randomly?  What is the probability that all three are blue?  What is the probability that all three are yellow?  What is the probability that all three are the same color?  What is the probability that two are yellow and one is blue?

P(all yellow)=
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.  Note that the numerator is the number of ways we may select 3 yellow balls from the 4, and the denominator is the number of ways we can select 3 balls from the 9 that are in the bag.

P(all blue) = 
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. Same logic, (Sorry I put these in the wrong order!)

P(same color) = P(All yellow or all blue) = P(all yellow) + P(all blue) = .1666.

Note we may  add the probabilities because the two events are mutually exclusive.

17. Four couples are planning to attend a play together, and they have 8 adjacent seats on the fifth row.  In how many ways can they seat themselves along the row?  In how many different ways may they be seated if each couple is seated side by side?  In how many different ways can they be seated if the men and women alternate?  In how many ways can they be seated if all the women sit together and all the men sit together?  In how many ways can they be seated if one of the women does not want to sit next to Mrs. Sourpuss?

There are 8! = 40320 different possibilities, using the multiplication rule repeatedly.

There are 4 couples, so there are 4! = 24 arrangements of the couples.  But each couple can be arranged in 2 ways (He to the left of her or she to the left of him), so there are 24 times 2 = 48 different ways the couples may sit together.

If the men and women alternate, the first can be a man or a woman.  The men can be arranged in 4! = 24 ways; same for the women; since the row can start with a man or a woman, there are 2 times 24 times 24 = 1152 ways they may arrange themselves.

The number of ways all the men can sit together and all the women can sit together is the same as the number of ways they can alternate.  Think about it.

It is easier to count the number of ways Mrs. Sourpuss can sit by the lady. Consider them as a unit, so there are 7 units to be seated, so the number of arrangements is 7! = 5040.  But Mrs. Sourpuss can be on the left or the right, so the number of ways the two can sit together is ( 2)( 5040) = 10080.  The number of ways they can be separated is (total arrangements ) -10080 = 40320 – 10080 = 30240.  If you like, you may try counting directly the number of ways they can be separated.  Consider that Mrs. Sourpuss may have an end seat or she may not.  Consider them separately.  You’ll get the same answer!
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