Exercise answer section 

Chapter 10

One-Sample Tests of hypotheses

Exercise 10.1
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H0 is rejected if z is greater than 1.65.
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H0 is not rejected. No increase 

in the mean amount spent.

p-value = P(z > 1.58) = 

0.5000 ( 0.4429 = 0.0571   

The p-value of 0.0571 ( 0.05, do not reject H0 .

Exercise 10.2

Step 1: State the null and alternate hypotheses: The null hypothesis is that there is no change in the construction time. That is, the construction time is at least 3.5 days. The alternate hypothesis is that the construction time is less than 3.5 days. Symbolically, these statements are written as follows:

H0: (  ( 3.5

H1: (  < 3.5

Step 2: Select the level of significance: It was given as 0.05.

Step 3: Select the test statistic: The test static is the t distribution. The distribution is said to be a normal distribution, however we do not know the value of the population standard deviation.  We use text Formula [9-3]: 

Thus:
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Step 4: Develop the decision rule: The critical values of t are given in Appendix B.2. The number of degrees of freedom is (n ( 1) = (15 ( 1) = 14.   We have a one-tailed test, so we find the portion of the table labeled ‘one-tailed.”  Locate the column for the 0.05 significance level. Read down the column until it intersects the row with 14 degrees of freedom.  The value is 1.761. 

Since this is a one-tailed test and the rejection region is in the left tail, the critical value is negative. The decision rule is to reject H0 if the value of t is less than (1.761.

Step 5: Make a decision regarding the null hypothesis, and interpret the results: Because (0.48 lies to the right of the critical value (1.761, the null hypothesis is not rejected at the 0.05 significance level. This indicates that the use of the “precut and assembled roof trusses” does not decrease the construction time to less than 3.5 days.

Exercise 10.3

Step 1: State the null and alternate hypotheses: The null hypothesis is that The University of Findlay students use the computer 2.55 hours a day. The alternate hypothesis is that The University of Findlay students do not use the computer 2.55 hours a day. Symbolically, these statements are written as follows:
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Step 2: Select the level of significance: We decide on the 0.05 significance level. 

Step 3: Select the test statistic: The test static in this situation is the t distribution. 

We need to calculate the mean and standard deviation of the sample. The standard deviation of the sample can be determined using either Formula [3-2] or [3-10].
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The value of t is computed using Formula [10-5]:
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Step 4: Develop the decision rule:
Remember that the significance level stated in the problem is 0.05. The critical values of t are given in Appendix B.2. The number of degrees of freedom is (n ( 1) = (13 ( 1) = 12.   We have a two-tailed test, so we find the portion of the table labeled “two-tailed.”  Locate the column for the 0.05 significance level. Read down the column until it intersects the row with 12 degrees of freedom.  The value is 2.179.

The decision rule is: Reject the null hypothesis if the computed value of t is to the left of (2.179, or to the right of 2.179

Step 5: Make a decision regarding the null hypothesis, and interpret the results:

The value of t lies between the two critical values:  (2.179 and 2.179.  The null hypothesis is not rejected at the 0.05 significance level. We conclude the population mean hours of usage could be 2.55 hours per day. The evidence fails to show Findlay students to be different.

Exercise 10.4
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The 0.10 level of significance yields a decision rule of (0.500 ( 0.100) = 0.400 or 1.28. Thus, H0 is rejected if z is less than (1.28.
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Since  (2.89 lies to the left of  (1.28 

H0 is rejected.   Less than 40% of

 the viewing audience watched

 the concert.

The p-value is the probability of a

 z value to the left of  (2.89. It is 

(0.5000 ( 0.4981) = 0.0019, which is less than the level of significance of 0.10; thus we reject H0.

Exercise 10.5

We use formula [10-5] to determine the probability of a Type II error.
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First, find the critical value of the sample mean,
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X

 by substituting the critical value of z,

1.65, into text formula [10-1] and solving for 
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Next, substitute 
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=33.131 and μ1 = 32 into formula [10-5] and compute the z value.
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The rejection area is found by looking up a z value of 0.60 in Appendix B.1 and locating an area of 0.2257.  Add 0.5000 to 0.2257 to obtain an area to the left of 
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 = .7257.  We accept the null hypothesis when 
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 is less than or equal to 31.113.  The probability of obtaining a sample mean, 
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, of 31.113 or less when the population mean is 32 (the alternate value of the mean, μ1 ) is 0.7257.  Thus, the probability of a Type II error, β, when the true mean is 32 and we are testing at a significance level of 0.05 is 0.7257.
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