PRACTICE FOR TEST 3.  WORK WITH YOUR FRIENDS OR GRAB A STRANGER!!! Probably smart to use a separate sheet of paper for this so you have room!!!!!
1) A manufacturer of fluorescent light bulbs claims that the mean life of these bulbs is 2500 hours. A consumer agency wanted to check whether the mean life of these light bulbs is less than 2500 hours, at a 5% significance level. The agency took a random sample of 16 such bulbs and tested them. The mean life for the sample was found to be 2405 hours with a standard deviation of 180 hours. Assume that the mean life of all such bulbs is normally distributed.

a) State The Hypotheses Ho: 
              H1:

b) Determine the distribution and the level of significance 
c) Find the Rejection Region(s) and Critical Value(s).
d) Calculate the test statistic

e) Give the statistical decision
f) Give a conclusion in the language of the problem that the consumer agency can understand.
2)  A calculus professor believes that more than 15% of freshmen fail calculus I.  Last semester, a sample of 50 freshmen in calc I found 9 that failed.  Test the belief at the 5% level of significance.

a) State Ho and H1
   b) Calculate the test statistic.

   c) give the p-value

   d) give the decision

   e) give the conclusion
3)  In a test for the average time a laptop is powered by its fully charged battery before it needs re-charging, a random sample of 64 Dell Laptops produced a sample mean of 2.5 hours. We assume that the population standard deviation is 1.5 hours.  Test at the 5% significance level if the mean battery life before it needs re-charging is different from 3 hours.

a) State Ho and H1
   b) Calculate the test statistic.

   c) give the p-value

   d) give the decision

   e) give the conclusion

4)  To investigate the effect of a gas additive on car mileage, the miles per gallon (mpg) obtained on a simple random paired sample of 9 cars were recorded and analyzed.  Each car was first driven 2 weeks without the additive and then driven another two weeks with the gasoline additive, all other experimental conditions being held as similar as possible.  Assume a normal population of differences.  

	Car
	1
	2
	3
	4
	5
	6
	7
	8
	9

	mpg before

gas additive
	36
	34
	35
	37
	32
	35
	36
	35
	36

	mpg after gas

additive
	35
	32
	32
	32
	33
	34
	36
	30
	34


a) Test at the 5% significance level whether the gasoline additive increased the average miles per gallon of vehicles.

b) Construct a 95% confidence interval for the difference of mpg before and after gas additive.
5)  A random sample of 29 commuters who use public transportation in the Chicagoland area showed that the mean time to commute to work was 53 minutes with a standard deviation of 14 minutes.  Construct a 95% confidence interval for the mean time spent for all commuters in Chicago.

6)  In a survey of 300 medical school students, 90 students claimed that they plan on going into general medical practice.  Assume that these 300 medical students make a simple random sample of all medical students in the United States.  Construct a 90% confidence interval for the proportion of all medical students who plan on going into general medicine. 

7)  A company claims that its medicine Brand A, provides faster relief from headache pain than another company’s medicine Brand B.  A researcher tested both brands of medication on two independent groups of randomly selected patients.  The headache relief time results are given below.  The mean and standard deviation of relief times are in minutes. 

Brand A

n1 = 25
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Brand B

n2 = 22   
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Test at the 5% significance level whether the mean relief time for Brand A is less than that for Brand B.
Two-Sample T-Test and CI 

Sample   N   Mean  StDev  SE Mean

A       25   44.0   11.0      2.2

B       22  49.00   9.00      1.9

Difference = mu (1) - mu (2)

Estimate for difference:  -5.00

95% upper bound for difference:  -0.10

T-Test of difference = 0 (vs <): T-Value = -1.71  P-Value = 0.047  DF = 44

Standard error = 2.919215

a) State The Hypotheses Ho:         H1:

b) Determine the distribution and the level of significance 

c) Give the statistical decision

d) Give a conclusion in plain language.
8) From problem 6), construct a 95% confidence interval for the differences between the mean relief times for the two brands of medicines
9)  A study claims that children who learn how to play a musical instrument perform well academically.  You plan to conduct a study to find the proportion of children who play a musical instrument perform well academically.  You decide that your sample proportion must be within 2% of the population proportion.  How many children who play a musical instrument should be included in your study to meet your requirements based on a 95% confidence level?
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