
Advanced College Prep Statistics 

 

Midterm Review Packet 
 

1.  A survey of 1780 American households found that 59% of the households own a 

computer. 
 

 Population ______________ 
 

 Sample ________________ 
 

 Individual ______________ 

 

2.  Classify the colors of automobiles on a used car lot as qualitative or quantitative. 
 

         __________________ 

 

3.  Classify the number of cups of coffee sold in a cafeteria during lunch as discrete or 

continuous. 

         __________________ 

 

4.  The government of a town needs to determine if the city’s residents will support the 

construction of a new town hall.  The government decides to conduct a survey of a 

sample of the city’s residents.  Which one of the following procedures would be most 

appropriate for obtaining a sample of the town’s residents? 

 a.  Survey a random sample of persons within each geographic region of the city. 

 b.  Survey every 13th person who walks into city hall on a given day. 

 c.  Survey a random sample of employees at the old city hall. 

 d.  Survey the first 400 people listed in the town’s telephone directory. 

 

5.  What method of data collection, observational study or designed experiment, would 

you use to collect data for a study where a drug was given to 97 patients and a placebo to 

another group of 97 patients to determine if the drug has an effect on a patient’s illness? 

         _________________ 

 

6. Researchers want to determine if there is an association between happiness and heart 

disease. They studied 1739 people over the course of 10 years, interviewing people and 

asking questions about their daily lives and the hassles they face. The researchers 

determined which individuals in the study experienced any type of heart disease over the 

10 year period. They decided that happy individuals were less likely to experience heart 

disease. 
 

 a. What type of observational study is this?   _________________ 

 

 b. What is the response variable?    _________________ 

 

 c. What is the explanatory variable?    _________________ 



 

7.  Thirty-five sophomores, 39 juniors and 29 seniors are randomly selected from 475 

sophomores, 517 juniors and 550 seniors at a certain high school.  What sampling 

technique is used? 

        _________________ 
 

8.  The names of 70 contestants are written on 70 cards.  The cards are placed in a bag, 

and three names are picked from the bag.  What sampling technique is used? 

         _________________ 

   

9.  A drug company wanted to test a new indigestion medication.  The researchers found 

800 adults aged 25-35 and randomly assigned them to two groups.  The first group 

received the new drug, while the second received a placebo.  After one month of 

treatment, the percentage of each group whose indigestion symptoms decreased was 

recorded and compared.  What is the response variable in this experiment? 
 

  __________________________________________________________ 

 

10.  A farmer wishes to test the effects of a new fertilizer on her corn yield.  She has 4 

equal-sized plots of land – sandy soil, rocky soil, clay-rich soil and average soil.  She 

divides each of the four plots into three equal-sized portions and randomly labels them A, 

B, and C.  The 4 A portions of land are treated with her old fertilizer.  The 4 B portions 

are treated with the new fertilizer, and the 4 C’s are treated with no fertilizer.  At harvest 

time, the corn yield is recorded for each section of land.  What is the response variable in 

this experiment? 
 

  __________________________________________________________ 

 

11.  A medical journal published the results of an experiment on anorexia.  The 

experiment investigated the effects of a controversial new therapy for anorexia.  

Researchers measured the anorexia levels of 99 adult women who suffer moderate 

conditions of the disorder.  After the therapy, the researchers again measured  the 

women’s anorexia levels.  The differences between the pre- and post-therapy anorexia 

levels were reported.  What is the response variable in this experiment? 
 

  _________________________________________________________ 
 

12. A retail store manager wants to conduct a study regarding the shopping habits of his 

customers. He selects the first 60 customers who enter his store on a Saturday morning. 

Determine the type of bias. 
 

       _________________________ 
 

13. An antigun advocate wants to estimate the percentage of people who favor stricter 

gun laws. He conducts a nationwide survey of 1203 random selected adults 18 years old 

and older. The interviewer asks the respondents, “Do you favor harsher penalties for 

individuals who sell guns illegally?” Determine the type of bias. 
 

       ___________________________ 



 

14.  A sample of 15 measurements yielded the following results: 

 

 97 120 137 124 117 108 134 126 123 106 130

 110 100 120 140  

 

Construct a frequency histogram and relative frequency histogram for the data using 5 

classes of width 10, starting with 95. 

 

Classes Frequency Rel. Freq. 

   

   

   

   

   

 

 

 

 

 

15. For the data below, construct a frequency distribution using five classes.  Describe the 

shape of the distribution. 

 

 3 6 7 6 0 6 1 7 8 4 1

 5 7 5 9 1 5 3 9 9 2 2

 3 0 8 8 4 0 2 4 

 

 

Classes Frequency 

  

  

  

  

  

      Shape of distribution  ________________ 

 

16.  For the data below, construct a frequency polygon. 

 

Height (in 

inches) 

Frequency 

50-52 5 

53-55 8 

56-58 12 

59-61 13 

62-64 11 



17.  The Highway Patrol, using radar, checked the speeds (in mph) of 30 passing 

motorists at a checkpoint.  The results are listed below.  Construct a frequency 

distribution, relative frequency distribution, cumulative frequency distribution and a 

relative frequency distribution using 6 classes, width 2, starting with 33-35, 36-38, … 

 

 44 38 41 50 36 36 43 42 49 48 35

 40 37 41 43 50 45 45 39 38 50 41

 47 36 35 40 42 43 48 33  

 

Speed Frequency Relative 

Frequency 

Cumulative 

Frequency 

Cumulative 

Relative 

Frequency 

     

     

     

     

     

     

 

 

18.  Using the same data as in question #14, construct a frequency ogive. 

 

 

 

 

 

 

 

 

 

 

 

 

19.  The data below represents the consumption of coffee (in gallons) by adult Americans 

over a nine-year period.  Use a time series chart to display the data. 

 

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 

Coffee Consumption 10 11 11 12 13 14 15 15 13 

 

 

 

 

 

 

 

 



20.  Explain what is misleading about the following graph: 

 

 

_____________________________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

_____________________________________ 

 

 

21.  In December 2012 the average price of regular unleaded gasoline in the U.S. was 

$3.06 per gallon. Assume that the standard deviation is $.06 per gallon. Use Chebyshev’s 

Inequality, 
2

1
1 100%

k

 
 

 
, to determine 

 

a. What minimum percentage of gasoline stations had prices within 3 standard 

deviations of the mean?  

 

        ____________________ 

 

b. What minimum percentage of gasoline stations had prices within 2.5 standard 

deviations of the mean?  

 

        ____________________ 

 

c. What minimum percentage of gasoline stations had prices between $2.94 and    

$3.18?  

 

        ____________________ 

22.  Find the range of the data: 

 

 5 6 7 8 9  

         _________________ 

 

23.  In a random sample, 10 students were asked to compute the distance they travel one 

way to school to the nearest tenth of a mile: 

 

 1.1 5.2 3.6 5.0 4.8 1.8 2.2 5.2 1.5 0.8 

 

Range _________________ 

 

Standard Deviation ___________________ 

 

Variance ____________________ 

 

Mean _______________________ 

 



24.  A student receives test scores of 62, 83, and 91.  The student’s final exam score is 88 

and homework score is 76.  Each test is worth 20% of the final grade, the final exam is 

25% and homework is 15% of the final grade.  What is the student’s average in the class? 

 

        __________________ 

 

25.  The test scores of 30 students are listed below.  Find the 30th percentile. 

 

 31 41 45 48 52 55 56 56 63 65 67

 67 69 70 70 74 75 78 79 79 80 81

 83 85 85 87 90 92 95 99 

 

        __________________ 

 

26.  The data below is the number of sit-ups that 28 people could do in one minute. 

 

 10 12 12 15 15 15 18 20 22 25 25

 26 29 30 32 33 40 40 40 45 46 47

 48 48 50 52 53 56  

 

 

 Upper fence  ______________  Lower fence  _______________ 

 

 What are the outliers in this data?  ________________ 

 

 

27.  Given the following information, find the Interquartile range. 

 

 Min  28 Q 1   37  Median  50  Q 3   66  Max  94 

 

        ____________________ 

 

28.  The test scores of 30 students are listed below.  Draw a boxplot that represents the 

data. 

 

 31 41 45 48 52 55 56 56 63 65 67

 67 69 70 70 74 75 78 79 79 80 81

 83 85 85 87 90 92 95 99  

 

 

 

 

 

 

 

 



29.  The data below are the final exam scores of 10 randomly selected statistics students 

and the number of hours they studied for the exam.   

a.  Construct a scatter diagram for the data. 

 

Hours 3 5 2 8 2 4 4 5 6 3 

Scores 65 80 60 88 66 78 85 90 90 71 

 

 

 

 

 

 

 

 

 

 

b.  Choose two points and find a prediction equation. 

 

 

 

 

 

         _______________ 

 

 

 c.  Use the formulas to find a least squares regression line. 
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x

y
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         ________________ 

 

 d.  Use linear regression on the calculator to find a least squares regression line. 

 

 

 

 

 

 

 

         __________________ 



 

 e.  Using each method above, find the residuals for x = 8. 

 

         b.  ___________ 

 

         c.  ___________ 

 

         d.  ___________ 

 

 f.  Which method provided the best prediction equation for x = 8?  Why? 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

          

30.  Find the z-score for the value 85, when the mean is 75 and the standard deviation is 

6. 

 

 

         _________________ 

 

31.  A sociologist recently conducted a survey of citizens over 60 years of age whose net 

worth is too high to qualify for government health care but who have no private health 

insurance.  The ages of 25 uninsured senior citizens were as follows: 

 

 68 73 66 76 86 74 61 89 65 90 69

 92 76 62 81 63 68 81 70 73 60 87

 75 64 82 

 

Suppose the mean and standard deviation are 74.04 and 9.75 respectively.  Assuming the 

distribution is bell-shaped, use the Empirical Rule to determine what percentage of the 

respondents will be between 64.29 and 93.54 years old. 

 

 

 

         _________________ 

 

32.  At a tennis tournament, the mean serve speed of a particular player was 102 mph and 

standard deviation of the serve speeds was 9 mph.  Assuming the distribution is bell 

shaped, use the Empirical Rule to give an interval that will contain the speeds of at least 

three-fourths of the player’s serves. 

 

 

 

         __________________ 



 

33.  Find the mean, median and mode of the following numbers: 

 

 59 62 55 59 52 60 59 53 54 57  

 

 

 

mean  ___________  median  ______________   mode ___________ 

 

 

 

 34.  Using the following data, approximate the mean miles per day. 

 

Miles (per day) Frequency   

1-2 3   

3-4 30   

5-6 17   

7-8 21   

9-10 7   

 

 

Mean = ____________________ 

 

 

35.  In which scatter diagram is r = .01?  _____________ 

 
 



36.  The data below are the temperatures on randomly chosen days during summer class 

and the number of absenses on those days.  Calculate the correlation coefficient, r. 

 

Temp,x 77 90 96 95 93 103 80 105 85 

Absences,y 8 12 15 15 13 20 9 20 10 

 

r = _______________ 

 

37.  Calculate the correlation coefficient, r1, letting Row 1 represent the x-values and 

Row 2 represent the y-values.  Then calculate the correlation coefficient, r2, letting Row 2 

represent the x-values and Row 1 represent the y-values.  What effect does switching the 

explanatory and response variables have on the correlation coefficient? 

 

Row 1 -8 -6 1 -2 -4 -5 -3 -1 0 -7 

Row 2 0 18 19 11 8 4 9 13 16 18 

 

 

r1 = ________________   r2 = ________________ 

 

________________________________________________________________________

________________________________________________________________________

_______________________________________________________________________ 

 

 

 

38.  A county real estate appraiser wants to develop a statistical model to predict the 

appraised value of houses in East Meadow, using the number of rooms as the predictor 

variable.  Using y as the appraised value, x as the number of rooms, and n = 74, she 

obtained this regression model: 

 

 

    y =  20.81x + 74.80 

 

 

Give a practical interpretation of the slope of this line. 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

39.  Given the equation of a regression line is y = 4x – 2, what is the best predicted value 

for y, given x = 10? 

 

         __________________ 

 

 



40.  The regression line for the given data is y  = 2.097x – 0.552 

 

x -5 -3 4 1 -1 -2 0 2 3 -4 

y -10 -8 9 1 -2 -6 -1 3 6 -8 

 

Determine the residual for the data point in which x = -5 

 

 

 

 

         __________________ 

 

41.  Does the residual plot shown below violate any conditions for an adequate linear 

model?  Explain. 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

    
 

42.  Two regression lines are shown below.  The solid line excludes the point A.  The 

dashed line includes the point A.  Based on the graph, is point A influential?  _________ 

 
 



43.  Calculate the coefficient of determination, given that the linear correlation 

coefficient, r, is .837.  What does this tell you about the explained variation and the 

unexplained variation of the data about the regression line? 

 

 R 2  = _______________ 

 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________ 

 

44.  Events A and B are mutually exclusive.  If P(A) = .3 and P(B) = .1, what is  

P(A and B)? 

 

        __________________ 

 

45.  The table below represents a random sample of the number of deaths per 100 cases 

for a certain illness over time.  If a person infected with this illness is randomly selected 

from all infected people, find the probability that the person lives more than 9 years after 

diagnosis.        

 

        ____________________ 

 

Years after diagnosis Number of deaths 

1-2 15 

3-4 35 

5-6 16 

7-8 9 

9-10 6 

11-12 4 

13-14 2 

15+ 13 

 

 

 

 

 

46.  If P(A or B) = .72, P(A) = .6, and P(A and B) = .29, find P(B). 

 

 

         __________________ 

 

47.  You are dealt one card from a 52 card deck.  Find the probability that you are not 

dealt a 10. 

 

         __________________ 



48.  There are 30 chocolates in a box all identically shaped.  Eleven are filled with nuts, 

10 with caramel, and 9 are solid chocolate.  You randomly select one piece, eat it, then 

select a second piece.  Find the probability of selecting two solid chocolates in a row. 

 

         __________________ 

 

49.  A single die is rolled twice.  Find the probability of getting a 2 the first time and a 2 

the second time. 

         __________________ 

 

50.  A human gene carries a certain disease from the mother to the child with a 

probability rate of 51% chance that the child becomes infected with the disease.  Suppose 

a female carrier of the gene has three children.  Assume that the infections of the three 

children are independent of one another.  Find the probability that at least one of the 

children get the disease from their mother. 

 

 

 

 

         __________________ 

 

51.  The overnight shipping business has skyrocketed in the last ten years.  The single 

greatest predictor of a company’s success has been proven to be customer service.  A 

study was conducted to study the customer satisfaction levels for one overnight shipping 

business.  In addition to the customer’s satisfaction level, the customers were asked how 

often they used overnight shipping.  The results are shown below. 

 

 Satisfaction Level  

Frequency of use       High        Medium        Low Total 

< 2 times per month         250             140             10 400 

2 – 5 times per month         140               55               5  200 

> 5 times per month           70               25               5  100 

Total          460             220             20 700 

 

a.  A customer is chosen at random.  Given that the customer uses the company less than 

two times per month, what is the probability that they expressed high satisfaction with the 

company? 

         __________________ 

 

b. Knowing that the customer had a low satisfaction level, what is the probability that she 

uses the company more than 5 times per month? 

         __________________ 

 

c.  What is the probability that a customer has high satisfaction and uses the company 2-5 

times per month? 

         __________________ 



52.  True or False.  If A and B are independent events, then A and B are mutually 

exclusive also. 

 

 

53.  If P(A) = .72, and P(B) = .11, and A and B are independent, find P(A|B). 

 

 

         __________________ 

 

54.  License plates in a particular state display 3 letters followed by 4 numbers.  How 

many different license plates can be manufactured?  (Repetitions are allowed.) 

 

 

         __________________ 

 

55.  How many arrangements can be made using 2 letters of the word HYPERBOLAS if 

no letter is to be used more than once? 

 

 

         __________________ 

 

56.  From 8 names on a ballot, a committee of 3 will be elected to attend a political 

national convention.  How many different committees are possible? 

 

 

         __________________ 

 

57.  How many distinct arrangements can be formed from all the letters of STATISTICS? 

 

 

         __________________ 

 

58.  Ashley, Ryan, Haneen, Carolyn, Anthony and Steve have all been invited to a 

birthday party.  They arrive randomly and each person arrives at a different time. 

 

 a.  In how many ways can they arrive?   _________________ 

 

 b.  In how many ways can Carolyn arrive first and Anthony arrive last? 

 

         __________________ 

 

 c.  Find the probability that Carolyn will arrive first and Anthony will arrive last. 

 

         __________________ 

 


