Activity 11.5: Applying Probabilities: Formulating Hypotheses (30 pts)
In the following situations, identify the appropriate hypotheses (null hypothesis and research hypothesis combination) the researcher should use for the research question.
Part 1: A medical researcher is interested in finding out whether a new medication will have any undesirable side effects. The researcher is particularly concerned with the pulse rate of the patients who take the medication. The researcher knows the pulse rate for the population under study is 82 beats per minute (i.e., µ = 82).  The research question is: Will the pulse rate of patients taking the medication increase, decrease or remain unchanged? (5 pts)
a) Null hypothesis: µ = 82	  	Research hypothesis: µ ≠ 82
b) Null hypothesis: µ = 82	  	Research hypothesis: µ > 82
c) Null hypothesis: µ ≠ 82	  	Research hypothesis: µ = 82
d) Null hypothesis: µ = 82	  	Research hypothesis: µ < 82
Part 2: A chemist invents an additive to increase the life of an automobile battery. The chemist knows the mean lifetime of the automobile battery without the additive is 36 months (µ = 36). Research question: Will the lifetime of batteries using the new additive be greater than 36? (5 pts)
a) Null hypothesis: µ = 36	  	Research hypothesis: µ ≠ 36
b) Null hypothesis: µ = 36	  	Research hypothesis: µ < 36
c) Null hypothesis: µ ≠ 36	  	Research hypothesis: µ > 36
d) Null hypothesis: µ = 36	  	Research hypothesis: µ > 36
Part 3: A contractor wishes to lower heating bills by using a special type of insulation in houses. The contractor knows the average of the monthly heating bills is $78 (µ = 78). The research question is: Will heating bills for houses using the special insulation be less than $78? (5 pts)
a) Null hypothesis: µ = 78	  	Research hypothesis: µ ≠ 78
b) Null hypothesis: µ = 78	  	Research hypothesis: µ < 78
c) Null hypothesis: µ = 78	  	Research hypothesis: µ > 78
d) Null hypothesis: µ ≠ 78	  	Research hypothesis: µ = 78
Part 4: Tests of hypotheses are grouped into three main categories: left-tailed; right-tailed; two-tailed. For each of the situations described above identify which type of test is being used. (5 pts)
a) Part 1 Two-tailed
b) Part 2 Right-tailed
c) Part 3 Left-tailed 
Part 5: Take another look at the research questions. Do any of them assert a cause-effect relationship between the factors being tested? Yes briefly discuss? In the first part, what is being tested is the outcome of the new medication. The expected outcome is either the medication will result to increased, decrease or constant pulse rate. In the second part, the additive is tested whether it will enhance the life of automobile hence if the outcome will be true, the increased automobile battery life will be due to the new additive. 
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