
  

Final Exam Review 

Semester 1-- Chapters 1-8 
 

1. This is a distribution of test scores from a population with a  = 88 and  =10. What would happen to this graph if 

we subtract 88 from each test score, then divide the difference by 10? In what ways would the picture of the 

distribution change? Would the shape stay the same (bell shaped) or change? Would the center stay the same (88) or 

change? Would the standard deviation stay the same (10) or change? 

 
2. Which of the following statements is NOT true according to the Central Limit Theorem? Select all that apply. 

_ An increase in sample size from n = 16 to n = 25 will produce a sampling distribution with a smaller standard 

deviation. 

_ The mean of a sampling distribution of sample means is equal to the population mean divided by the square 

root of the sample size. 

_ The larger the sample size, the more the sampling distribution of sample means resembles the shape of the 

population. 

_ The mean of the sampling distribution of sample means for samples of size n = 15 will be the same as the mean 

of the sampling distribution for samples of size n = 100. 

_ The larger the sample size, the more the sampling distribution of sample means will resemble a normal 

distribution. 

3. A marketing research company was asked to determine how much money teenagers (ages 13 - 19) spend on recorded 

music (cassette tapes, CDs and records).  The company randomly selected 80 malls located around the country.  A 

field researcher stood in a central location in the mall and asked passers-by who appeared to be the appropriate age 

to fill out a questionnaire.  A total of 2,050 questionnaires were completed by teenagers. On the basis of this survey, 

the research company reported that the average teenager in this country spends $155 each year on recorded music. 

Here is a list of several statements concerning this survey. Please select every statement that you agree with. 

_ The average is based on teenagers' estimates of what they spend and therefore could be quite different from 

what teenagers actually spend. 

_ They should have done the survey at more than 80 malls if they wanted an average based on teenagers 

throughout the country. 

_ The sample of 2,050 teenagers is too small to permit drawing conclusions about the entire country. 

_ They should have asked teenagers coming out of music stores. 

_ The average could be a poor estimate of the spending of all teenagers given that teenagers were not randomly 

chosen to fill out the questionnaire. 

_ The average could be a poor estimate of the spending of all teenagers given that only teenagers in malls were 

sampled. 

_ Calculating an average in this case is inappropriate since there is a lot of variation in how much teenagers 

spend. 

_ I do not agree with any of these statements. 



  

4. The IQ (intelligence) scores of thirty-three students from the same third grade classroom are presented below.  One 

set is for boys and the other set is for girls.  Summary statistics (mean, standard deviation, median, and quartiles) are 

provided for each set of children. Use the stems below to create a back-to-back stem-and-leaf plot so that you can 

visually compare the IQ scores of the boys with the IQ scores of the girls. Write a comparison of the distribution of 

IQ scores for the boys and girls that includes comparisons of shape, center, and spread. 

 
5. Does the size of the standard deviation of a data set depend on where the center is? 

a.  Yes, the higher the mean, the higher the standard deviation  

b.  Yes, because you have to know the mean to calculate the standard deviation  

c.  No, the value of the standard deviation is not affected by the value of the mean  

d.  No, because the standard deviation is only measuring how the values differ from each other.  

6. Two researchers conduct different studies on the same topic. One conducts a survey on people's preferences for 

different types of snack foods. The other designs an experiment where people are offered different choices of snack 

foods under different conditions and their choices are recorded. List some ways the results of the two studies might 

differ and explain why these differences could occur. 

7. In a clinical trial, data collection usually starts at "baseline", when the subjects are recruited into the trial but before 

they are randomized to treatment and control groups. Data collection continues until the end of follow-up. Two 

clinical trials on prevention of heart attacks report baseline data on weight, shown below. In one of these trials, the 

randomization did not achieve the desired result. Which trial is this and why do you say so? How will this affect our 

results and conclusions for this study?  

 
 

 

 

 

 

 

8. The distributions of SAT and LSAT scores are both approximately normal and symmetric.  Veronica took both tests 

(at different times) and would like to know on which test her performance was better. Use the data given on each test 

to decide which score was better, relative to other people who took each test. Explain your answer. 

 

Boys 

113  113  122  116  122  134   

134  105  122  126  129  133 

122  133  108  120  144  104 

Girls 

115  102  119  114  108 

122  113  125  118   96 

124  122  114 

122.2x        Q1 = 113 

 s = 11.09       Median = 122 

                       Q3 = 133 

114.4x        Q1 = 111.5 

 s = 8.05       Median = 115 

                       Q3 = 120.5 



  

9. Students in a statistics class designed a survey about spending habits on books and gave it to a random sample of 300 

students, 282 responded. Please read and evaluate the following statement. "There are over 4000 students at the 

college. Therefore, the results of the survey may not be valid for drawing conclusions about how all students at the 

college spend money." 

a.  Agree, 282 is too small a percentage of 4000 (7%) to allow us to draw conclusions about the population.  

b.  Agree, you should have a sample that is at least 50% of the population in order to make inferences.  

c.  Disagree, 282 is a large enough number to use for these purposes if the sample of students is random.  

d.  Disagree, if the sample is random, the size of the sample does not matter.  

 

10.   M&M Candies reports that the plain M&Ms are manufactured with 30% brown, 20% red, 20% yellow, 10% 

orange, 10% blue, and 10% green candies. Below are 3 graphs. One represents the colors of individual M&Ms for 

the population of all M&M Candies, one represents the colors in a sample of 20 candies, and one represents the 

sampling distribution of the proportion of brown candies in 500 samples of size 50. You should not assume the 

vertical or horizontal scales are the same. Identify which graph is which and explain your choices. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

11. A researcher converts 100 lung capacity measurements to z scores. The lung capacity measurements do not follow 

a normal distribution. What can we say about the standard deviation of the 100 z scores? 

a.  It depends on the shape of the raw score distribution  

b.  It depends on the standard deviation of the raw scores  

c.  It equals 1  

d.  It must always be less than the standard deviation of the raw scores  

e.  In this case, it is 100  

 

 

 



  

12. The following table lists the running times (in minutes) of the videotape versions of 22 movies directed by Alfred 

Hitchcock. The following stem-and-leaf plot displays the distribution of these running times.  Are there any 

outliers in this data set? Justify your answer. 

 
13.  Stephen wants to investigate differences in spending habits of males and females. He compares the amounts spent per 

week on reading materials by males and females in a random sample of college students by generating the following plots.  

 

 
 

Stephen believes that his plots show that males and females tend to spend different amounts of money on reading materials.  

Which answer below best describes whether you agree or disagree with Stephen and why.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

a.  Agree, males tend to spend more money than females.  

b.  Agree, the median spending money for males is higher than the median for females.  

c.  Disagree, the difference in spending is due to the fact that more males than females answered the survey.  

d.  Disagree, the difference in medians is not large compared to the variability (IQR) of the data.  

 e.      Disagree, you can't draw conclusions about differences because there are more males than females in the   

      sample.  

 

 

 



  

14. Suppose that two experiments were conducted to assess the effect of a new insect repellant. In Experiment A, a 

simple random sample was taken from the population of River City. In Experiment B, a simple random sample 

from a group of volunteers from the population of River City was used. The results of the experiments were the 

same: fewer insects landed on the arms that had been treated with the insect repellant. The volunteers were 

randomly assigned to the two treatments in both experiments. 

 

 (a) For each experiment, A and B, discuss whether one can legitimately infer a cause-and-effect relation  

  between the use of the repellant and fewer insects landing from each of these experiments? Why or why  

  not? 

   

 (b) For each experiment, A and B, discuss whether one can legitimately generalize to the population of River 

  City from each of these experiments? Why or why not? 

 

 (c) With 50 subjects, explain how you would make a completely randomized design (NOT a matched-pair  

  design) for this experiment.  Then explain how you would do it with a matched-pair design. 
 

15.   The owners of the Burger Emporium are looking for new supplier of onions for their famous hamburgers. It is 

important that the onion slice be roughly the same diameter as the hamburger patty. After careful analysis, they 

determine that they can only use onions with diameters between 9 and 10 cm. Company A provides onions with 

diameters that are approximately normally distributed with mean 10.3 cm and standard deviation of 1.2 cm. 

Company B provides onions with diameters that are approximately normally distributed with mean 10.6 cm and 

standard deviation of 0.9 cm. Which company provides the higher proportion of usable onions?  Justify your 

choice with an appropriate statistical argument. 

 

16. Would it be more desirable for variability to be high or low for each of the following cases? Explain your decision. 

(a) Age of trees in a national forest, (b) Diameter of new tires coming off one production line, (c) Scores on an 

aptitude test given to a large number of job applicants, (d) Daily rainfall, (e) Weight of a box of cereal 

17. A bowl has 100 wrapped hard candies in it. 20 are yellow, 50 are red, and 30 are blue. They are well mixed up in the 

bowl. Jenny pulls out a handful of 10 candies, counts the number of reds, and tells her teacher. The teacher writes the 

number of red candies on a list. Then, Jenny puts the candies back into the bowl, and mixes them all up again. Four 

of Jenny's classmates, Jack, Julie, Jason, and Jerry do the same thing. They each pick ten candies, count the reds, and 

the teacher writes down the number of reds. Then they put the candies back and mix them up again each time. I think 

the teacher's list for the number of reds is most likely to be (please select one): a. 8,9,7,10,9   b. 3,7,5,8,5   c.5,5,5,5,5   

d. 2,4,3,4,3   e. 3,0,9,2,8. Explain your reason. 

18. The amount of money college students spend each semester on textbooks is normally distributed with a mean of 

$195 and a standard deviation of $20. Suppose you take a random sample of 100 college students from this 

population. There would be a 68% chance that the sample mean ( x ) amount spent on textbooks would be between: 

a.  $191 and $199.  

b.  $193 and $197.  

c.  $175 and $215.  

d.  $155 and $235.  

 

19. Classify each of the following studies as an experiment, survey, or observational study. Explain your reasoning in a 

short sentence. (a) A study evaluating consumers' satisfaction with their current long distance telephone carriers. (b) 

A study of differences between bull and cow elk foraging strategies. (c) A study of the effectiveness of several 

antibiotics in controlling lung congestion in newborns. (d) A study of radio stations to see what proportion of them 

use personal computer-based record keeping systems. (e) An experiment station study of potato yields under center 

pivot irrigation and furrow irrigation. 

 

 



  

20. During World War II The German forces launched "flying-bombs" (missiles) against London. In a study of the 

effectiveness of these flying-bombs, a researcher divided the south of London into 575 squares of area equal to 

0.25 square km and counted the number of these squares that had sustained exactly k hits. The data for 0 - 4 hits in 

an area is given in the table below. 

 

k Flying-Bomb Number squares 

hits  sustaining k hits 

0 229 

1 211 

2 93 

3 35 

4 7 

 

Let the random variable x = number of flying-bombs hitting in a randomly selected square in south London. 

 

a) Fill in the table below with the estimated probability distribution of x. 

 

 x P(x)  

 0   

 1   

 2   

 3   

 4   

 

b) Using your estimated probabilities in part (a), estimate the following: 

 i)      P(x = 1), the probability that 1 flying bomb hit in a randomly selected square 

ii)     P(x < 3), the probability that fewer than 3 flying bombs hit. 

iii)   P(x  3), the probability that at least 3 flying bombs hit. 

 

c)  Find the expected value and standard deviation of the number of bombs that hit in a randomly selected square. 

 

21.  It is considered by most educated people to be a fact that Cheerios is the most superior cereal.  If 85% of people are 

known to like Cheerios: 

a)  What is the probability that in a random sample of 10 people, exactly 8 like Cheerios? 

b)  What is the expected number of people who like Cheerios in a sample of 200 people, and what would be the standard 

deviation? 

c)  If you sample 200 people, what is the probability of getting a sample proportion greater than 86%? 


