
MATH 1530 COMPETENCE EXAM FOR GRADUATE TEACHING ASSISTANTS – JANUARY 2016 

This exam has 3 parts: 

1. Twenty multiple choice questions (2 points each, total 40 points, use the scantron to record your answers) 
2. Open ended questions (40 points, write your answers in the space provided) 
3. Data analysis part using the computer; you will be allowed to work with the computer AFTER you turn in the first 

two parts of the exam. You will type a report with your analysis here in the classroom and email it to the 
instructors, email addresses will be provided. (20 points) 

 

PART I OF THE EXAM – MULTIPLE CHOICE QUESTIONS  (40 points, 2 points each).  You might write in the exam but 
please MARK YOUR ANSWERS IN THE SCANTRON and turn in the scantron before proceeding to answer PART 2 
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PART 2 OF THE EXAM.    (40 points)  Write your answers in the space provided 

PLEASE SHOW YOUR WORK  

1. (6 points) These are the lengths of a random sample of 20 sugar maple leaves: 

7.6   5.8   7.7   9.0   8.1   8.6   6.3   7.5   8.6   8.7   7.8   6.5   6.1   8.0   7.5   8.0   
7.0   6.2   7.9   8.2 
 

a) Prepare a stem-and-leaf display of the data                              b) sketch the boxplot 
 
 
 
 
 
 
 
 
 

c) Calculate the five number summary  
 
 
 
 
 

 
2. (10 points) In a large population of college-educated adults, the IQ of the individuals has an approximately 

normal distribution with mean IQ score is 112 with standard deviation of 25. 
a) (3p) Sketch the distribution. What is the upper quartile of the IQ scores?   

 

 

 

b) (3p) Peter got an IQ score of 140. In which percentile is he? (i.e. what percent of students score less than 
him?)  

 

 

 

c) (4p) Suppose that somebody claims that the distribution of IQ is not exactly normal in that population, that it 
is moderately skewed with a somewhat longer tail to the right. Assume that you could take all the possible 
samples of size 400 from this population and for each sample you would calculate the sample mean. What 
would be the shape, mean and standard deviation of those sample means? Explain your answer. 
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3.  (13 points) A random sample of 759 ETSU full time undergraduate students was selected to participate in a survey. 
One of the questions in the survey was: ‘Approximately how much did you spend on books for school this semester?’ 
The sample mean of the quantities reported by the students was $410.1 and the standard deviation $182.59,  

a) (4p) Calculate and interpret a 95% confidence interval for the population mean. 

 

 

 

 

 

b) (2p) A National research indicates that full-time undergraduate college students spend on average $500 on textbooks 
per semester. We want to know if the mean amount spent at ETSU differs from $500.  Write the null and alternative 
hypothesis. 

 

 

c) (3p) What is your conclusion about the null hypothesis in b)?  Why?  If you perform any calculations to answer this 
question, show your work. 

 

 

 

 

 

d) (4p) A very large university with more than 50,000 students wants to do a similar survey. How many students should 
they include in the sample if they want their 95% confidence interval to have a margin of error of 10 dollars. Based on 
the information gathered at ETSU assume that the standard deviation in that larger university is $200. 
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4.  (11 points) The question ‘Do you think the government should require mandated childhood vaccinations?’  was asked 
to a random sample of 814 students of a large university; 656 of them answered YES.  

a) (4p) Build a 95% confidence interval for the proportion of all students in that university who agree with mandated 
childhood vaccinations. 

 

 

 

 

 

b) (4p) Assume that we want to conduct a similar survey at ETSU. What sample size do we need if we want the margin of 
error of the 95% confidence interval to be 0.05?  You could use or not use the information you have for the large 
university; it is your choice. Show your work. 

 

 

 

 

 

 

c) (3p) Lets go now to a community where we know that only half of the people agree with mandated childhood 
vaccinations. Assume you take a random sample of 20 individuals. What is the probability that 12 or more of them agree 
with mandated childhood vaccinations? Explain your answer. 
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PART 3 OF THE EXAM  (20 points) 
PLEASE, TURN ON THE COMPUTER NOW. You are expected to use statistical software (Minitab or R) to solve this part. 
You will prepare a Word document with your analysis inserting the computer output you get including graphics, 
interpretations answers to the questions etc. and email it to lewiscn2@etsu.edu & seier@etsu.edu  
You will work with the data set ‘pima2’. There are two versions one in Minitab format and one is a text file (pima2.mtw 
and pima2.txt), you are welcome to use any of them. The data file contains information for 724 members of the Pima 
community in Arizona. The variables are: 

• glucose (plasma glucose concentration measured 2 hours into a procedure) 
• diastolic blood pressure 
• BMI (Body mass index, it is an index that compares the weight of the person with his/her height) 
• Obese ( yes  or no ; this is a categorized version of BMI, if BMI>30, obese=YES, if BMI<=30, obese=NO) 
• age  
• test. A test of diabetes was administered,  test=1 means the individual shows signs of diabetes, test=0 means 

the individual does NOT show signs of diabetes). 
 
The purpose of this analysis is to explore what variables are associated to having or not having diabetes, the main 
research question is if body mass index is associated to having diabetes or not.  The amount of glucose in the blood plays 
an important role in diabetes. First we want to have an idea of the demographic composition of the sample and explore 
the relationship of glucose with other variables.  We will organize the analysis by asking specific questions. Please insert 
the plots and numerical output in your report  

1. We want to know how old the people that we are studying are. Obtain an appropriate plot for the variable age 
and comment on the shape of the distribution. Calculate the five-number-summary for age and interpret the 
values of the two quartiles. 

2. We want to know what variables glucose is associated with. Prepare plots to explore the possible association of 
glucose with each one of these variables:  diastolic blood pressure, BMI and age.  Calculate statistics to quantify 
the strength of those associations. Which is of those variables is more strongly related to glucose? 

3. Is there a difference in mean BMI between those who have signs of diabetes and those who do not? Obtain a 
plot and perform a test of hypothesis to answer the question. Interpret the results. 

4. Would you say that the variable BMI has a normal distribution in each of the groups defined by the variable 
‘test’? Produce plots and/or apply tests that would help you in answering this question.  Based on your answer 
to this question, discuss if you are worried about the reliability of the analysis done in question 3 or if you are 
not worried. Explain why. 

5. Now focus on the variables ‘obese’ and ‘test’. Produce a two-way table for these variables. Apply a test to 
explore if having signs of diabetes is independent of being obese. Interpret the results. 

 
After answering each question, write a paragraph summarizing your findings and answering the main research question.  
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