Stat 145 – Fall 2006

Exam 3

Name:

___________________________________

Instructor:
​​__________________________Section_____

NOTE:  Values of z* to use for 90%, 95%, and 99% confidence intervals are 1.645, 1.960, and 2.576 respectively.

Multiple Choice – 2 points each

1. Event A has probability 0.3.  Event B has probability 0.5.  If A and B are disjoint, then the probability that both events occur at the same time is

  a. 0.0.


b. 0.1.


c. 0.2.


d. 0.8
2. A basketball player makes 160 out of 200 free throws.  We estimate the probability that the player makes his next free throw to be

a. 0.16.


b. 50 - 50.  Either he makes it or he doesn’t.


c. 0.80.


d. 1.2.

3. A variable whose value is a numerical outcome of a random phenomenon is called

a. a random variable.


b. a parameter.


c. biased.


d. a random sample.

4. A large egg producer takes an SRS of 200 eggs from all the eggs shipped in one day.  The laboratory reports that 11 of these eggs had salmonella contamination.  Unknown to the producer, 0.2% (two-tenths of one percent) of all eggs shipped had salmonella.  In this situation

a. 0.2% is a parameter and 11 is a statistic.


b. 11 is a parameter and 0.2% is a statistic.


c. both 0.2% and 11 are statistics.


d. both 0.2 % and 11 are parameters.
5. Suppose there are three balls in a box.  On one of the balls is the number 1, on another the number 2, and on the third the number 3.  You select two balls at random and without replacement from the box and note the two numbers observed.  Let X be the total of these two numbers.  The distribution of values taken by X in all possible samples of size 2 is

a. the probability that X is obtained.


b. the population parameter.


c. the variance of the values.


d. the sampling distribution of X.

6. The incomes in a certain large population of college teachers have a normal distribution with mean $75,000 and standard deviation $10,000. Four teachers are selected at random from this population to serve on a salary review committee. What is the probability that their average salary is less than $65,000?

  a. .0228


b. .1587


c. .9772


d. essentially 0

7. Suppose a large population has mean 
[image: image1.wmf]m

 and standard deviation 
[image: image2.wmf]s

, and a simple random sample of size n is taken. The sampling distribution of the sample mean 

 has mean and standard deviation respectively equal to
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Use the following to answer questions 8 - 9.

The average age of cars owned by residents of a small city is 6 years with a standard deviation of 2.2 years but the distribution is quite skewed.  A simple random sample of 400 cars is to be selected, and the sample mean age 

 of these cars is to be computed.   

8. We know the random variable [image: image13.wmf]x 

 has approximately a normal distribution because of

a. the law of large numbers.


b. the central limit theorem.


c. the 68-95-99.7 rule.


d. the fact that probability is the long-run proportion of times an event occurs.
9. The probability that the average age [image: image14.wmf]x 

 of the 400 cars is more than 6.1 years is

a. 0.8186.


b. 0.4801.


c. 0.1814.


d. 0.0001.

10. Suppose we want a 90% confidence interval for the average amount of time (in minutes) spent per week on homework by the students in a large introductory statistics course. The interval is to have a margin of error of 2 minutes, and the amount spent has a normal distribution with a standard deviation 
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 = 30 minutes.  The number of observations required is closest to 

  a. 25.


b. 30.


c. 609.


d. 865.
11. Suppose we are testing the null hypothesis H0: 
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 = 20 and the alternative Ha: 
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 20, for a normal population with 
[image: image18.wmf]s

 = 6.  A random sample of nine observations is drawn from the population, and we find the sample mean of these observations is 

 = 17.  The P-value is closest to 

a. 0.0668.


b. 0.1336.


c. 0.0332.


d. 0.3085.

I. The mean body temperature of a random sample of 43 mountain climbers was 98.4 degrees Fahrenheit. Assume the population standard deviation of mountain climbers is known to be 0.81 degree.

(a) (2 points) Is there evidence that the population mean body temperature (of all mountain climbers -- your 
[image: image19.wmf]m

) is different from 98.6? Perform a test of significance to answer this question. State your hypotheses, calculate the value of the test statistic, compute the P-value, and state your conclusion in terms of the problem.  
(b) (2 points) Calculate a 95% confidence interval for the mean body temperature of all mountain climbers, based on the sample values.
(c) (2 points) How many mountain climbers must be sampled in order to estimate μ within ±0.1 degree with 95% confidence?
II. Unoccupied seats on flights cause airlines to lose revenue. A large airline wants to estimate the average number of unoccupied seats per flight over the past year. The records of 64 flights are randomly selected and the number of unoccupied seats is noted for each of the sampled flights. The sample mean is 
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 = 12.4 seats. Assume the value of 
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 is known to be 4 seats.

(a) (2 points) In past years, the mean number of unoccupied seats is known to be 11. Has the mean number of unoccupied seats increased in the last year? Perform a test of significance to answer this question. Make sure you state your hypothesis pair, calculate the value of the test statistic, compute the P-value, and state your conclusion in terms of the problem.  
(b) (2 points) The airline calculates a confidence interval for μ and reports that the margin of error is ±0.8225. What confidence level did they use?

III. (2 points) Calculate the value of z* for a 93% confidence interval.
Answers:  1 A  2 C  3 A  4 A  5 D  6 A  7 D  8 B  9 C  10 C  11 B

Ia.  Ho: 
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 = 98.6  Ha: 
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 98.6  z=-1.62  p-value = .1052 Weak evidence that the mean temp of all people is different from 98.6.

Ib.  95% confidence interval (98.16, 98.64) Note that 98.6 is in the 95% confidence interval.
Ic.  Sample size = 253 (Don’t forget to round up.)

IIa.  Ho: 
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 = 11  Ha: 
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 > 11  z=2.8  p-value = .0026  Strong Evidence that the mean number of unoccupied seats has increased.

IIb.  Calculate the z-value = 1.645.  This corresponds with a 90% CI.

III.  z* for a 93% confidence interval is 1.81
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