32 A state meat inspector in Iowa has been given the assignment of estimating the mean net weight of packages of ground chuck labeled “3 pounds.” Of course, he realizes that the weights cannot be precisely 3 pounds. A sample of 36 packages reveals the mean weight to be 3.01 pounds, with a standard deviation of 0.03 pounds. 
We can conduct a 1-sample t-test for this question by following these steps:

1. The null hypothesis is that there is no difference between the mean weight of packages and 3 lbs. We will reject the Null if p <.05 (alpha).

2. The test statistics t, is computed as the difference between the sample mean and test mean = 3.01-3 = .01

3. Divide the difference by SE, which is the standard deviation divided by SQRT(n) = .01/(.03/36) = .005

4. The test statistic t is .01/.005 = 2

5. Using a t-table or excel for 35 degrees of freedom for a2-tailed test we use the formula =TDIST(2,35,2) and get the p-value of .0266.

6. Since the p-value is less than our alpha we reject the Null and conclude that the mean weight is different than 3lbs by just a small amount.
34 A recent survey of 50 executives who were laid off from their previous position revealed it took a mean of 26 weeks for them to find another position. The standard deviation of the sample was 6.2 weeks. Construct a 95 percent confidence interval for the population mean. Is it reasonable that the population mean is 28 weeks? Justify your answer.
To conduct a 95% confidence interval we use the following steps: 

1. We don’t know the population standard deviation and the sample size is reasonably large. We could use the normal distribution, but the more conservative approach would be to use the t-distribution. First we find the critical value for the 95% confidence interval, which we lookup in a t table or use the excel function = TINV(.05,49) and we get  2.01 (which is a bit larger than the 1.96 we’d use for the normal). 

2. Next we calculate the standard error (SEM) which is s/SQRT(N) =6.2/SQRT(50) = .876812

3. We find the margin of error which is SEM*t = .876812*2.01 = 1.762

4. Now we add and subtract the Margin to the mean = 26-1.762 and 26+1.762 = a 95% confidence interval between 24.24 and 27.76

To answer the question if a mean of 28 weeks is reasonable to assume, we see that the upper bound of the 95% interval is 27.76, that means that there is less than a 2.5% chance the mean is greater than 27.76, making 28 weeks unreasonable to assume. It is more reasonable to assume the mean duration is somewhere less than 28 weeks, but not by much.

 46 As a condition of employment, Fashion Industries applicants must pass a drug test. Of the last 220 applicants 14 failed the test. Develop a 99 percent confidence interval for the proportion of applicants that fail the test. Would it be reasonable to conclude that more than 10 percent of the applicants are now failing the test? In addition to the testing of applicants, Fashion Industries randomly tests its employees throughout the year. Last year in the 400 random tests conducted, 14 employees failed the test. Would it be reasonable to conclude that less than 5 percent of the employees are not able to pass the random drug test?

First we need to conduct a large sample confidence interval around a proportion.
1. The critical value for a 99% interval is 2.576

2. We multiply the proportion times 1-proportion = .0636*.9363 = .059587

3. Divide the results from step 2 by the sample size = .059857/220 = .000271

4. The Standard error of the proportion is the square root of the results from step 3 = SQRT(.00271) = .016457

5. Multiplying the Standard error times the critical value gets us the margin of error = .016457*2.576 = .042392

6. Adding and subtracting this to the proportion gets us the 99% confidence interval of .021 to .106. Since the upper bound of the interval exceed .10 there is some reason to conclude more than 10% are failing, although it is less than 1%, so it depends on how sure we need to be.
Part 2

7. Using the same procedures as above, we get the standard error of the proportion as .009 time the critical value 2.575 gets us a 99% confidence interval between .011 and .05866. Again we see the interval exceeds 5%, so there is some reason to think that the more than 5% are not able to pass it, although is also a very small chance. If we need to be 99% sure though, we cannot conclude that there is less than 5% failing.

