Hypothesis Testing for Means (Small Samples)
a. An Augusta department store has chosen its marketing strategies for many years under the assumption that the average shopper spends no more than $100 in their store. A newly hired store manager claims that the current average is higher, and wants to change their marketing scheme accordingly. A group of 27 shoppers is chosen at random and found to have spent on average $104.93 with a standard deviation of $9.07. Assume the distribution of spending is normal and test the store manager’s claim at the 0.05 level of significance.

b. The meat-packing department of a large grocery store packs ground beef in 2-pound portions. They are concerned that their machine is no longer packaging the beef to the required specifications. To test the claim that the average weight of ground beef packed is not 2 pounds, the store calculates the average weight of 20 packages of beef. The sample mean is 2.10 with a standard deviation of 0.33 pounds. Is there evidence at the 0.01 level of significance to show that the machine is not working properly? Assume that the weights are normally distributed.

c. Nurses in a large teaching hospital have complained for many years that they are overworked and understaffed. The consensus among the nursing staff is that they average at least 8 patients per nurse each shift. The hospital administrators claim that the average is lower than 8. In order to prove their point to the nursing staff, the administrators gather information from 19 nurses. The sample mean is 7.5 with a standard deviation of 1.1 patients. Test the administrators’ claim for α=0.025 and assume that the average number of patients per nurse follows a normal distribution.

d. The faculty at a large university is irritated by students’ cell phones. They have been complaining for the past few years that a cell phone rings in class at least 15 times a semester (which is about once a week.) A reporter for the school newspaper claims that students are more courteous with their cell phones now than in semesters past, and that the average is now lower than 15. The reporter asks select teachers to keep track of the number of times a cell phone rings in each of 12 different classes one semester. The sample mean is 14.8 with a standard deviation of 1.2 calls. Does the evidence support his claim at the 0.10 level of significance?

