
Math 247: Test 4        Name:____________________________ 
 
 
1. (2 pts) What is a P-value? 
 
 
 
2. (2 pts) Can a P-value ever be zero?       YES       NO 

 
If Minitab reports a P-value as 0.000, what does this mean about the P-value? 
 
 
 

3. (2 pts) Why do we use the t-distribution instead of the z-distribution (the Normal distribution) for 
making inferences about population means? 

 
 

 
4. (2 pts)  The two types of statistical inference that you’ve learned about are 

 
a.  _________________________________  b. ______________________________________ 

  
 

Multiple Choice:  Circle the best answer to each question. 
(Each question is worth 3 points) 
_________________________________________________________________________________________________________________________ 
For problems 5, 6, and 7,  use this information:  Suppose we have a population, take a sample of size n = 10, 
and find the sample mean.  We then repeat this process 1000 times.   
 
5.  If we were to graph the result of all those sample means in a histogram or dotplot we will have created 

which of the following: 
 

(a)  the population distribution       (b)  the sampling distribution of the mean    (c) the distribution of the 
sample       
 
 

6.  The shape of this distribution would be which of the following: 
 
(a) Normal               (b)  skewed left               (c)  skewed right (d)  can’t tell from this information 

 
 

7. If we increased the sample size to n = 50 then the shape of this distribution would be which of the 
following: 

 
(a) Normal               (b)  skewed left               (c)  skewed right (d)  can’t tell from this information 

 
___________________________________________________________________________________________ 

 
 
8. For a Before-and-After study, you would use which test: 
 

a.  One sample t-test  b.  Paired t-test  c.  Two sample t-test       d.  ANOVA 
 
 



9. In a Before-and-After study, the samples are 
 

a.  Independent b.  Dependent  c.  Can’t tell 
 

10.  If a study finds a statistically significant result, that automatically means that result is clinically 
significant. 
 

True          False       
 

11.  In an ANOVA test, you will reject the null hypothesis if which of the following are true: 
a. All the means are equal 
b. There is a large amount of variation between the sample means and a small amount of variation 

within the samples. 
c. There is a small amount of variation between the sample means and a large amount of variation 

within the samples. 
d. You know all of the population standard deviations. 
 

12.  In an ANOVA test, the Test Statistic is 
a. A z-value 
b. A t-value 
c. A Confidence Interval 
d. An F-value 

 
 
Short answer: 

 
13. (6 pts) In finding a confidence interval for a random sample of 30 Cuesta students’ GPA’s, one interval 

was  
(2.60, 3.20) and the other was (2.65, 3.15).  One of these intervals is a 95% CI and the other is a 99% CI. 

 
(a) Which interval is the 95% CI? ___________________________ 

 
(b) Interpret the interval from part (a) (whichever one you chose) in the context of the problem. 

 
 
 
 
 
 
 
 
 
 

 
14. (6 pts) A company has developed a new type of lightbulb, and wants to estimate its mean lifetime.  A 

simple random sample of 26 bulbs had a mean lifetime of 560 hours with a standard deviation of 30 
hours.   

 
Construct a 90% confidence interval for the population mean lifetime of all bulbs manufactured by this new 
process.  Do this by hand, using the formula.  The t-chart is at the end of the test.  Assume the conditions for 
the CLT are satisfied.  
 
 
 



 
 
 
 
CI: _________________________________  (you do not have to interpret the interval) 
 
 
15. (8 pts) A researcher is investigating whether non-vegetarian women weigh a different amount on 

average than vegetarian women. A sample of 30 non-vegetarian women had a mean of 142 pounds and a 
sample of 40 vegetarian women had a mean of 135 pounds.  
 
(a)  What would the hypotheses be for the test?  Write them in symbols and in words. 
 
 
 
 
 
 
 
(b) The 95% confidence interval for the difference between the mean weight of non-vegetarian and 

vegetarian women is ( -1.2, 14.2).    
 

Does this interval show that there is a significant difference between weights of vegetarians and 
non-vegetarians?  Explain your answer. 

 
 
 
 
 
 
 
 

Based on this interval, would you reject or not reject the null hypothesis (assume the significance 
level for the test was .05)?    (Circle your answer.) 
 
 Reject the null    Do not reject the null 
 

 
 

16.  (4 pts) To study the ages of pennies, a random sample of 10 pennies is drawn with the ages (in years) 
shown below. 

 
0,  0,  1, 1, 1, 2, 4, 10, 25, 36 
 

(a) Make a dotplot of this data 
 
 
 

 
(b)  Why would it NOT be appropriate to construct a confidence interval for the mean age of pennies 

using this data?  Include your observations about the dotplot in your answer. 
 
 
 



 
 
 
 
 
 
 
 
17. (6 pts) A biologist did a study on the diameter of trees in 3 

different forests.  She gathered random, independent 
samples of 15 trees in each of the 3 forests.  Given the 
boxplots of the data shown, and considering just the 
conditions of sample size and equal variance, would it be 
appropriate for her to use ANOVA to see whether there is a 
significant difference in mean tree size in the different 
forests?   

 
It     IS   or     IS NOT   appropriate to use ANOVA (circle one) 
 
Explain. 
 
 
 
 
 
 
 
 
 
 
18. (8 pts) A random sample of students was studied to see whether seating position in the class is 

associated with GPA.  The seating position of the students was observed (front, middle, back) and their 
GPA’s were noted. 

 
What is the factor (treatment) in this study? ____________________________ 
 
What is the response? ____________________________ 

 
What are the hypotheses for the test?   
 
 
 
 
 
An ANOVA test was performed with the following Minitab result: 
 

Analysis of Variance 
Source  DF  Adj SS  Adj MS  F-Value  P-Value 
Factor   2   2.350  1.1752     7.50    0.003 
Error   27   4.229  0.1566 
Total   29   6.580 

   
Which number measures the total variance BETWEEN the groups?_________________ 
 



Which number measures the total variance WITHIN the groups? _________________ 
 
Show how the F-value is determined from these values:   
 
What is the conclusion of the test?  (Assume all of the conditions were met). 
 
 
 
 
 



 
 
 
 
 
 
 



Take home (due Wednesday 5/3/17)    Name:________________________________ 
 
(10 pts) In trying to determine whether air pollution causes reduction in children’s lung health a researcher 
proposes to see if the lung volume of 10-year-old boys who live in high ozone pollution is significantly less 
than the lung volume of all 10-year-old boys. The mean volume for all 10-year-old boys is 2.05 liters A 
random sample of 100  
10-year-old boys who live in a community with high levels of ozone pollution is found to have a mean 
volume of 1.98 liters, with a standard deviation of 0.3 liters.   

 
Perform all steps of the hypothesis test.  For full credit, include a sketch of the sampling distribution with 
two axes.  Shade in the area that represents the P-value.  Find the P-value using Minitab (but do all other 
parts of the test by hand).  Include a printout of your Minitab work. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 


