Homework, Week 3

z tests and t tests
Part I

For each of the following, assume the underlying population has a normal distribution.  Calculate the value of the test statistic z, determine the p-value, and interpret the result (i.e. Should you reject Ho or not?)

(Adapted from Applied Statistics with Microsoft Excel, by Gerard Keller)

A.  Ho:  ( = 1000

Ha:  ( not equal 1000

sigma = 200, n = 100, sample mean x bar = 980, and alpha = 0.01

B.  Ho:  ( = 50

Ha:  ( > 50

sigma = 5, n = 9, x bar = 51, and alpha = 0.03

C.  Ho:  ( = 15

Ha:  ( > 15

sigma = 2, n = 25, x bar = 14.3, and alpha = 0.10

D.  Ho:  ( = 100

Ha:  ( not equal 100

sigma = 10, n = 100, x bar = 100, and alpha = 0.05

E.  Ho:  ( = 70

Ha:  ( > 70

sigma = 20, n = 100, x bar = 80, and alpha = 0.01

F.  Ho:  ( = 50

Ha:  ( < 50

sigma = 15, n = 100, x bar = 48, and alpha = 0.05

Part II

A sample of 50 students in a college statistics course was drawn randomly.  At the end of the quarter, researchers asked each student how many hours he/she had spent doing statistics homework.  Researchers assumed the population’s standard deviation to be 8.0 and calculated the sample mean, x bar = 33.  

The professor had recommended students study 36 hours of the course of the term (a bit over 3 1/5 hours per week for each of the 10 weeks).  First, what are Ho and Ha?  Then, for each of the scenarios listed below, is there statistical evidence that students studied less than 36 hours?  (Hint:  Calculate the z statistic and p-value.  Can you reject Ho?)

A.  As above, with n = 50, x bar = 33, and sigma = 8.0.

B.  With n = 25 instead of 50.

C.  With n = 100.

D.  If sigma = 5.0 instead of 8.0.

E.  If sigma = 12.0.

F.  If x bar = 30 instead of 33.

G.  If x bar = 35.

Part III

Researchers drew a random sample of 20 observations from a normally distributed population of bald eagles.  They calculated the sample mean and sample standard deviation of the eagles’ ages to be x bar = 23 years and s = 9 years.  Can you infer the population mean age for bald eagles is greater than 20 years at a 95% confidence level?

First, what are Ho and Ha?  Then, calculate your test statistic and p-value.  What does your p-value tell you?

Repeat the above but with n = 10 rather than 23.

Repeat but with n = 50.

Repeat with s = 5 years instead of 9.

What if s = 20 years?

Repeat with x bar = 21 years instead of 23.

Does your answer change if x bar = 26 years?

Part IV
The following data represent the length (in inches) of randomly drawn sample of salmon caught in Lake Washington.  Assume the sample was drawn from a normally distributed population.  Test to determine if the population’s mean length is significantly different from 15 inches.
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