
Math 17 – Spring 2011 Name:______________________________ 
April 6, 2011 

Test # 2 
 

Please complete the following problems.  Be sure to ask me if you have any questions or 
anything is unclear.  Partial credit will be given, so please be sure to show all of your work.  
Please use complete sentences to answer ALL questions. 
 
The Z-Table and t-Table are included at the end of the test.  



Reliability of Spot Test Kits for Detecting Lead1 
 
There has been a long-standing need for a technique that can provide fast, accurate and precise 
results regarding the presence of hazardous levels of lead in settled house dust.  Several home 
testing kits are now available.  One kit manufactured by Hybrivet (LeadCheck Swabs) is 
advertised as able to detect lead dust levels that exceed the U.S. Environmental Protection 
Agency’s dust lead standard for floors (40 µg/ft2).   
 
You would like investigate Hybrivet’s claims.  You are interested in the proportion of test swabs 
that correctly detect high lead dust levels.   
 
1. You’d like to find a 95% confidence interval for the proportion of swabs that correctly detect 

high lead dust levels to within 5 percentage points.  Your budget is $600.  If it costs $3 per 
test strip to do the test, will you be able to take the needed sample?   
 
 
 
 
 
 
 
 

2. If you were to estimate the confidence interval to within 5 percentage points using a sample 
of 200 swabs, what would be the confidence level of that interval? 
 
 
 
 
 
 
 

3. Due to the budgetary constraints given above, you take a random sample of 200 test swabs.  
It is reasonable here to assume the different swabs are independent.  You find that 46 of the 
swabs test positive for high lead.  Estimate and interpret a 95% confidence interval for the 
true proportion of positive test results. 
 

  

                                                 
1   Korfmacher, K.S. and Dixon, S., “Reliability of Spot Test Kits for Detecting Lead in Household Dust,” 
Environmental Research, 2007 June, 104 (2): 241-249. 



Reliability of Spot Test Kits for Detecting Lead (continued) 
 
4. We’ll test the following hypotheses for a single test strip. 

 ��:  Lead is absent ��:  Lead is present 
 
From the perspective of this test, describe the errors that could occur and describe which one 
is more important to minimize. 
 
 
 
 
 
 
 
 
 
 
 
 

5. True/False.  If you consider a specific 95% confidence interval for a population proportion, 
then there is a 95% chance that the population proportion lies within that interval.   
 
 True  False 

 
 
 
6. True/False.  The probability the 95% CI computed above contains the sample proportion of 

correct test swabs is 0.95.  
 
 True  False 
 
 

7. Suppose we are doing a one-proportion Z-test to test if a majority of people in Massachusetts 
were born here.  We sample 50 people and use an α = 0.10 cutoff to test 
 ��: � � 0.65 ��: � � 0.65. 
 
What is the power of this test if the true underlying proportion is actually 0.40? 
 

  



Name that Scenario – For each scenario, determine and define the parameter of interest and 
state which procedure is most appropriate.  If you choose hypothesis test, provide the null and 
alternative hypothesis.  All questions relate to a data set collected on bulls sold at auction. 
Variables include: breed (Angus, Hereford, Simental), yearling height at shoulder, percent fat-
free body weight, sale height at shoulder and sale weight. 
 
8. Research question:  Is there a difference in average sale weight for Angus versus Simental 

bulls?  
 
 
 
 
 
9. Research question:  Estimate the fraction of Hereford bulls sold at auction with an interval. 
 
 
 
 
 
 
10. Research question:  Test if the percent of fat free body weight for bulls sold at auction is 

greater than 70 percent. 
 
 
 
 
 
 
11. Research question:  Estimate the average sale weight for bulls sold at auction with an 

interval. 
 
 
 
 
 
 
12. Research question: Test whether there a height increase bulls when comparing their sale 

height to yearling height?  
 
 
 
 
 
 
13. Research question:  Test whether a higher percentage of Angus bulls have at least 68 percent 

fat free body weight compared to Hereford bulls?   



Cholesterol in Urban and Rural Guatemalans2 
In 1964 there was a study that contrasted cholesterol levels between urban and rural 
Guatemalans.  The data along with some summary statistics and graphs of the data are shown 
below.  We can assume that these are both random samples, and that the subjects are independent 
between and within groups. 
 

 

 
 
Descriptive Statistics: CHOLESTEROL  
 
                      
Variable     GROUP   n    Mean  StDev 
CHOLESTEROL  RURAL  49  157.00  31.76 
             URBAN  45  216.87  39.92 
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14. State the hypotheses to test whether the mean cholesterol level of the urban group is greater 

than that of the rural group. 
 
 
 
 

15.  Conduct the test, if appropriate, and state your conclusion.  You may assume that the 

degrees of freedom are �� � ������������ 
�

�
��!������� 

�
� �

��!������� 
� � 84.002 

 
  

                                                 
2   Example taken from F. L. Ramsey and D. W. Schafer, The Statistics Sleuth, A Course in 
Methods of Data Analysis, 2nd edition, Duxbury Press 2002. 



Schizophrenia3 
A study of schizophrenia was interested in whether there are any physiological factors associated 
with schizophrenia.  In particular, are there size differences in certain areas of the brain?  A twin 
study measured the left hippocampus volume of 15 pairs of twins where one of them was 
schizophrenic and the other wasn’t.  The measurements were made using MRI. 
 
We wish to test whether there is a difference in left hippocampus volume between the two 
groups of measurements.  Using a “shotgun” approach, the output from several Rcmdr 
procedures is given below.  You may assume that all necessary conditions are satisfied.   
 
16. Give the appropriate p-value for this test and make a conclusion. 
 
 
 
 
 
 
 
 
 
 
 
 

 Welch Two Sample t-test 
 
data:  Volume by Condition  
t = -1.9898, df = 26.775, p-value = 0.05691 
alternative hypothesis:  
true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.403606427  0.006273094  
sample estimates: 
  mean in Affected mean in Unaffected  
          1.56000          1.758667 

 

 One Sample t-test 
 
data:  schizophrenia$Volume  
t = 31.6629, df = 29, p-value < 2.2e-16 
alternative hypothesis:  
true mean is not equal to 0  
95 percent confidence interval: 
 1.552150 1.766516  
sample estimates: 
mean of x  
 1.659333 

 
 Paired t-test 
 
data:  matchit$Affected and 
matchit$Unaffected  
t = 3.2289, df = 14, p-value = 0.006062 
alternative hypothesis:  
true difference in means is not equal to 0  
95 percent confidence interval: 
 0.0667041 0.3306292  
sample estimates: 
mean of the differences  
              0.1986667 

 1-sample proportions test  
 
data:  rbind(.Table), null probability 0.5  
X-squared = 0, df = 1, p-value = 1 
alternative hypothesis:  
true p is not equal to 0.5  
95 percent confidence interval: 
 0.3315413 0.6684587  
sample estimates: 
  p  
0.5 

 

                                                 
3   Example taken from F. L. Ramsey and D. W. Schafer, The Statistics Sleuth, A Course in 
Methods of Data Analysis, 2nd edition, Duxbury Press 2002. 



 
 



 



 

 


