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Black Hills State University 
 

Math 481: Probability and Statistics 
 
 
Concept/Task:  Solve problems using the normal, uniform, and chi-square distributions. 
 
Recognize a valid test to determine whether to accept a given null hypothesis (H0). 
 

• Students should be able to identify the hypotheses which need to be fulfilled in 
order that a specific sample statistic follow a given distribution.  In particular they 
should know:   (1) when  the distribution of sample means approximately follows 
a normal distribution, (2) when the distribution of sample means follows 
Student’s-t distribution, (3) when the mean-square arising in a goodness-of-fit 
test (including a test for independence of categorical variables) follows (and does 
not follow) a chi-square distribution and (4) when the quotient of mean-squares 
arising in an ANOVA test follows an F-distribution. 

• Students should understand the underlying derivation of the chi-square and F 
distributions and their relation to the standard normal variable. 

• Students should be familiar with the density and cumulative distribution functions 
for the generic discrete and continuous uniform variables as well as the order 
statistics for several independent, identically-distributed continuous uniform 
variables. 

• Given a simple experimental question under study, students should be able to 
identify the question with a relevant statistical question phrased in terms of null 
and alternative hypotheses.  Further, they should be able to identify the sample 
statistic needed to test the null hypothesis and determine what distribution the 
statistic is likely to follow (normal, t, chi-square, F, etc.) 

• For a statistical hypothesis test, students should be able to distinguish between 
one and two-tailed tests 

• For a statistical hypothesis test, students should be able to compute an 
appropriate p-value, or significance value, and interpret it correctly, i.e. express 
its meaning correctly in terms of the null and alternative hypotheses. 

• Students should understand the concept of power of a statistical tests and 
illustrate the power curve for simple one and two-tailed tests involving the normal 
distributions. 


