                                   Test of Hypothesis                         One sample Test
Part A

1. A coin is tossed 1000 times and 540 heads appear. At α = 0.05, test the claim that this is a biased coin.
2. Increasing numbers of businesses are offering child-care benefits for their workers. However, one union claims that more than 80% of firms in the manufacturing sector still do not offer any child-care benefits to their workers. A random sample of 500 manufacturing firms is selected, and only 30 of them offer child-care benefits. Test the union claim at α = 0.05.

3. A recent study claimed that more than 15% of junior high students are overweight. In a sample of 160 students, 25 were found to be overweight. At α = 0.07, test the claim.
4. A local eat-in pizza restaurant wants to investigate the possibility of starting to deliver pizzas. The owner of the store has determined that home delivery will be successful if the average time spent on the deliveries does not exceed 36 minutes. The owner has randomly selected 21 customers and has delivered pizzas to their homes in order to test if the mean delivery time actually exceeds 36 minutes.  Suppose the mean delivery time from this sample was found to be 37 minutes and standard deviation equal to 2 minutes. Test whether the mean delivery time actually exceeds 36 minutes at α = 0.03.

5. In order to be effective, the mean length of life of a certain mechanical component used in a spacecraft must be larger than 1,100 hours. Owing to the prohibitive cost of this component, only three can be tested under simulated space conditions. The lifetimes (hours) of the components were recorded and the following statistics were computed:   
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 = 1,173.6 and S = 36.3. Would you recommend that this component be passed as meeting specifications? 

6. Sales promotions that are used by manufacturers to push the manufacturer's products are called trade promotions. A survey of 250 manufacturers conducted by a marketing consulting firm, found that 91 % of the manufacturers believe their spending for trade promotions is inefficient. Is this sufficient evidence at 
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= .02  to reject a previous claim that no more than half of all manufacturers are dissatisfied with their trade promotion spending?

7. A consumer protection group is concerned that a ketchup manufacturer is filling its 20-ounce family-size containers with less than 20 ounces of ketchup. The group purchases 10 family-size bottles of this ketchup, weighs the contents of each, and finds that the mean weight is equal to 19.86 ounces, and the standard deviation is equal to .22 ounce. Do the data provide sufficient evidence for the consumer group to conclude that the mean fill per family-size bottle is less than 20 ounces? Test using 
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 = .05. 

8. The manufacturer of an analgesic claims that its product brings pain relief to headache sufferers in less than 3.5 minutes, on average. In order to be able to make this claim in its television advertisements, the manufacturer was required to present statistical evidence in support of the claim. The manufacturer reported that for a random sample of 50 headache sufferers, the mean time to relief was 3.3 minutes and the standard deviation was 1.1 minutes.  Do these data support the manufacturer's claim? Test using 
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=.01

9. A researcher claims that the average length of Atlantic salmon is less than eleven inches.  If a randomly selected sample of 36 salmon has a mean length of 10.5 inches, use a significance level of 2.5% to test the researcher’s claim (assume
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).   

10. The Genetics and IVF Institute conducted a clinical trial of the YSORT method designed to increase the probability of conceiving a boy.  To date out of 51 births, which used this YSORT method, 39 of them were boys.  Test at the 0.01 significance level the claim that this method gives a couple greater than a 50% chance of having a boy.

11. A random selection of nine supermodels found that their average height was 70.2 inches with a standard deviation of 1.5 inches.  Use a 0.05 level of significance to test the claim that on average supermodels is taller than 63.6 inches (which is the mean height for all women).  Assume heights are normally distributed. 

12. In the Everglades the bottom water temperature was recorded once a day for 64 days.  The average temperature was 30.4 degrees Celsius with a population standard deviation of 1.7.  Test the claim at the 5% significance level that the mean temperature is greater than 30 degrees. 

                                                                                  Part B
1. If 40% of the nation is registered republican, does the Tahoe environment reflect the national proportion?  Test the hypothesis that Tahoe residents differ from the rest of the nation in their affiliation, if of 200 locals surveyed, 65 are registered republican.

2. If 10% of California residents are vegetarians, test the hypothesis that people who gamble are less likely to be vegetarians.  If the 120 people polled, 10 claimed to be a vegetarian. 
3. 1500 randomly selected pine trees were tested for traces of the Bark Beetle infestation.  It was found that 153 of the trees showed such traces.  Test the hypothesis that more than 10% of the Tahoe trees have been infested.  (Use a 5% level of significance)

4. Suppose that you interview 1000 exiting voters about who they voted for governor.  Of the 1000 voters, 550 reported that they voted for the democratic candidate.  Is there sufficient evidence to suggest that the democratic candidate will win the election at the .01 level?  

5.  An airline claims that, on average, more than 8% of its flights are delayed each day. On a given day, of 500 flights, 50 are delayed. Test the hypothesis that the average proportion of delayed flights is higher than 8% at the 0:01 level.
                                                                Part C

1.
Suppose we would like to determine if the typical amount spent per customer for dinner at a new restaurant in town is more than $20.00.  A sample of 49 customers over a three-week period was randomly selected and the average amount spent was $22.60.  Assume that the standard deviation is known to be $2.50.  Using a 0.02 level of significance, would we conclude the typical amount spent per customer is more than $20.00?


2.
Suppose an editor of a publishing company claims that the mean time to write a textbook is at most 15 months.  A sample of 16 textbook authors is randomly selected and it is found that the mean time taken by them to write a textbook was 12.5.  Assume also that the standard deviation is known to be 3.6 months.  Assuming the time to write a textbook is normally distributed and using a 0.025 level of significance, would you conclude the editor’s claim is true?  


3.
Suppose, according to a 1990 demographic report, the average U. S. household spends $90 per day.  Suppose you recently took a random sample of 30 households in Huntsville and the results revealed a mean of $84.50.  Suppose the standard deviation is known to be $14.50.  Using a 0.05 level of significance, can it be concluded that the average amount spent per day by U.S. households has decreased?


4. Suppose the mean salary for full professors in the United States is believed to be $61,650.  A sample of 36 full professors revealed a mean salary of $69,800.  Assuming the standard deviation is $5,000, can it be concluded that the average salary has increased using a 0.02 level of significance?  


5. Historically, evening long-distance calls from a particular city have averaged 15.2 minutes per call.  In a random sample of 35 calls, the sample mean time was 14.3 minutes.  Assume the standard deviation is known to be 5 minutes.  Using a 0.05 level of significance, is there sufficient evidence to conclude that the average evening long-distance call has decreased?

6.
Suppose a production line operates with a mean filling weight of 16 ounces per container.  Since over- or under-filling can be dangerous, a quality control inspector samples 30 items to determine whether or not the filling weight has to be adjusted.  The sample revealed a mean of 16.32 ounces.  From past data, the standard deviation is known to be .8 ounces.  Using a 0.10 level of significance, can it be concluded that the process is out of control (not equal to 16 ounces)?

Solutions for Part C:

1.
Ho:
μ = 20

Ha:
μ  > 20
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7.28       RR:   Reject Ho if  Z  > 2.05

Decision:  Reject Ho
At α = 0.02 there is sufficient evidence to conclude the typical amount spent per customer is more than $20.00.    


2.
Ho:
μ = 15

Ha:
μ < 15
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-2.78   RR:     Reject Ho if  Z < -1.96

Decision:  Reject Ho
At α = 0.025 there is sufficient evidence to conclude the editor’s claim is true.  


3.
Ho:
μ = 90


Ha:
μ  < 90
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-2.078    RR:  Reject Ho if Z  < -1.645

         Decision:  Reject Ho

At α = 0.05 there is sufficient evidence to conclude the average amount spent per day by U.S. households has decreased. 

4.
Ho:
μ = 61,650


Ha:
μ  > 61,650
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9.78    RR:   Reject Ho if Z > 2.06


         Decision:  Reject Ho

At α = 0.02 there is sufficient evidence to conclude the average salary has increased.  

5.
Ho:
μ = 15.2


Ha:
μ < 15.2
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1.065    RR:   Reject Ho if Z < -1.645


Decision:  Fail to Reject Ho

There is insufficient evidence to conclude the average evening long-distance call has decreased, α = 0.05.  

6.
Ho:
μ = 16


Ha:
μ ≠ 16
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Reject Ho if Z  < - 1.645 or Z  > 1.645

Reject Ho 

There is sufficient evidence to conclude the process is out of control, α = 0.10.  
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