Review Questions

Chapter 5

1. Which of the following random variables are discrete and which are continuous?

a. The number X of correct answers on a 10 question True/False test.

b. The number X of sevens when a pair of dice is tossed 100 times.

c. The mileage X of a Ford Expedition.

d. The number of registered voters in a sample of 500 adults.

e. The mean weight W of a random sample of 25 packages of bacon labeled 1 pound.

Items a, b,  and d are discrete.  The others are continuous.

2. Suppose three coins are tossed, and X denotes the number of heads.  Construct a probability distribution for X, and verify that the sum of the probabilities is 1.  Why would you expect it to be so?

   x   0      1      2      3  


    P(X=x)  1/8   3/8   3/8   1/8


The sum is 1 and should be, since the probability of the entire sample space is 1

.

3. The Arts Council sells 800 tickets, one of which will win a lawn mower valued at $199, as determined by a random drawing.  The tickets are $5 each, and I buy 4.  What is the probability that I will win the lawn mower?  What is the probability that I will not win the lawn mower?  What are my expected earnings?  If the lawn mower was donated to the Arts Council by a local dealer, what is my contribution to the Arts Council?


[image: image1.wmf]411199

().005;()1.995

800200200200

PWinPnotwin

====-==

;    


Expected earnings = .005($199) = $0.995


Contribution to Arts Council = $20.00 – $0.995 = $19.005.

4. Ten tacks are tossed onto a table.  If the probability of a tack landing point up is .65, what is the probability that exactly 6 land point up?  What is the probability that at least 6 land point up?  What is the probability that at most 6 land point up?  (You may wish to use table 3 in Appendix II and compare the result with your calculator’s answer.)

P(exactly 6 point up)= 
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P(at least 6 point up) = P(exactly 6)+P(exactly 7)+P(exactly 8)+P(exactly 9)+P(exactly 10) = 1-( P(0)+P(1)+P(2)+P(3)+P(4)+P(5)).

Using Table 3 and computing the first sum, we get 0.752.

Using the binomcdf on the TI-83 to compute the second expression, we get 0.7515.

5. A statistics test contains 12 multiple choice questions, each question having 4 possible answers, exactly one of which is correct.  Joe Cool did not study for the test and answers then randomly.  What is the probability that he will answer at least 8 of them correctly?  (Use you calculator or Table 3.)

As in the previous problem, we can add the probabilities associate with 8, 9, 10, 11, and 12 correct.  It is easier to use the second method shown above, and use the TI-83 to compute 1-binom(12,7,.25).  Doing this, we get 0.0028.

6. If Joe continues this pattern for taking tests all semester, on the average, how many questions will he answer correctly?

On the average, he will get (12)(.25) = 3 right. 

7. A coin is tossed repeatedly.  What is the probability that the fourth head is obtained on the seventh toss?  (Hint:  In order for this to occur, we must have three heads in the first six tosses followed by a head on the seventh toss.)

P(3 heads out of first six tosses) = C(6,3)(.5)3(.5)3 = .3125

P(3 heads out of firs 6 tosses and head on toss 7) = (.3125)(.5) = .15625.

We may multiply the probabilities, since the tosses are independent.

8. A grower asserts that the germination level of a certain type of seed is .80.  Twenty-five seeds are planted, and sixteen germinate.  If the grower is correct in his assertion, what is the probability that 16 or fewer seeds will germinate out of twenty-five? If this happened, would you tend to believe the grower’s figure?  Why or why not?

To compute the probability that 16 or fewer seeds will germinate, use the binomcdf(25,.80,16) on the TI-83 to obtain .0468.  Personally, I would doubt the claim, since if 80% of the seeds germinate as claimed, the probability of only having 16 out of 25 germinate is very small.

9. What is the probability of drawing three red cards out of a standard deck (with replacement) and repeating this result two out of three times that we perform this experiment?

Do this problem in 2 steps.  First, compute the probability of drawing three red cards out of a deck with replacement.  The draws will be independent, so the probability of three red cards is 
[image: image3.wmf](.5)(.5)(.5) = .125.  ( The probability of a red card n each draw is .5.)  The second question constitutes a binomial experiment with n = 3, p = .125, and r = 2.  This is C(3,2)(.125)2(.875) = .0410.

10. A pollster decides to interview as many as people as necessary to find 5 people who approve of the way the President is doing his job.  If 60% of the people approve, what is the smallest number of people he must interview to be 95% certain of finding at least 5?

We are asked to find the smallest n for which P(r(5) (.95, or equivalently P(r(4)(.05.  Using binomcdf, we find by trial an d error that at least 13 people must be interviewed.
11. An office manager has determined that 40% of the phone calls placed to his office find a busy line.  If 15 randomly place calls are made to the office during business hours, what is the probability that 4 or more will find a busy line?  (Hint, It may be easier to find the probability that at most three find a busy line.  How would the answer to this question be related to the question that was asked?)

We can use the binomcdf on the TI-83 to find the probability that at most 3 will find a busy line.  This is the complement of the event asked for; we just subtract its probability from 1 to get the answer to the question asked.  We get .9095.

12. A basketball player hits 85% of his free throws.  If he shoots repeatedly, find the probability that he makes his first basket on the third attempt.

This requires the geometric distribution (see page 247).   n = 3, p = .85.  Therefore, P(5) = (.85)(.15)2 = .019    

13. A pair of dice or tossed until a 7 or an 11 appears.  What is the probability that this happen first on the fifth toss?

This is also a geometric probability.   Since 7 and 11 are mutually exclusive we can add their probabilities to get P(7 or 11) = 
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   Now use the geometric model with n = 5, p = 
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 to get P(5) = 
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