AP Statistics Fall Practice Final Exam


Name _________________________

1. Which is true of the data shown in the histogram?
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I. The distribution is approximately symmetric.

II. The mean and median are approximately equal.

III. The median and IQR summarize the data better than the mean and standard deviation. 

(A) III only 

(B) I and II 

(C) I only 

(D) I, II, and III 

(E) I and III 

2. Jo is a hairstylist. The probability model below describes the number of clients that she may see in a day. What is the expected value of the number of clients that Jo sees per day? 

	Number of Clients
	0
	1
	2
	3
	4
	5

	Probability
	0.1
	0.1
	0.15
	0.4
	0.15
	0.1


(A) 2.6

(B) 3.00

(C) 2.70 

(D) 2.8 

(E) 2.50 

3. The relationship between the number of games won by a minor league baseball team and the average attendance at their home games  is analyzed. A regression analysis to predict the average attendance from the number of games won gives the model 
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. The Hackenburg Monkeys averaged 14,477 fans at each game. They won 40 times. Calculate the residual and explain what it means. 

(A) 14,466 people. On average the Hackenburg Monkeys will have 14,466  extra people. 

(B) 5500 people. The Hackenburg Monkeys were expected to average 5500 people for each game. 

(C) 24,177 people. The Hackenburg Monkeys averaged 24,177 more fans than would be predicted for a team with 40 wins. 

(D) 8977 people. The Hackenburg Monkeys averaged 8977 more fans than would be predicted for a team with 40 wins. 

(E) -8977 people. The Hackenburg Monkeys averaged 8977 less fans than would be predicted for a team with 40 wins. 

4. The American Red Cross says that about 45% of the U.S. population has Type O blood, 40% Type A, 11% Type B, and the rest Type AB. Among seven donors, what is the probability that no one is Type B?

(A) 0.442

(B) 6.230

(C) 0.000

(D) 0.770

(E) 0.06
5. The five-number summary of credit hours for 24 students in a statistics class is shown below. Which statement is true?

	Minimum
	Q1
	Median
	Q3
	Maximum

	13.0
	15.0
	16.5
	18.0
	22.0


(A) There are no outliers in the data. 

(B) There are both low and high outliers in the data. 

(C) There is at least one low outlier in the data. 

(D) There is at least one high outlier in the data. 

(E) None of the above. 

6. Which of the following is an appropriate graph to display univariate categorical data?

(A) stemplot

(B) histogram

(C) boxplot

(D) pie chart

(E) scatterplot

7. A company wishes to survey what people think about a new product it plans to market. They decide to randomly sample from their customer database as this includes phone numbers and addresses. This procedure is an example of which type of sampling?

(A) Cluster


(B) Convenience      

(C) Simple Random

(D) Stratified           

(E) Systematic

8. Of the coffee makers sold in an appliance store, 5.0% have either a faulty switch or a 

defective cord, 2.7% have a faulty switch, and 0.8% have both defects. What percent of the coffee makers will have a defective cord?   

(A) 3.5%

(B) 5.0%

(C) 5.8%

(D) 97.3%

(E) 3.1% 

9. Sixty-five percent of students at one college drink coffee, and 12% of people who drink coffee suffer from insomnia. What is the probability that a randomly selected student drinks coffee and suffers from insomnia?

(A) 0.078 

(B) 0.77

(C) 0.572

(D) 0.692

(E) 0.12 

10. The mean weight of babies born in Central hospital last year was 6.3 pounds. Suppose the standard deviation of the weights is 2.1 pounds. Which would be more unusual, a baby weighing 4 pounds or a baby weighing 8.5 pounds?  Explain. 

(A) An 8.5 pound baby is more unusual (
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(B) A 4 pound baby is more unusual (
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(C) An 8.5 pound baby is more unusual (
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(D) An 8.5 pound baby is more unusual (
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(E) A 4 pound baby is more unusual (
[image: image11.wmf]1.05

=-

z

) compared with an 8.5 pound baby (
[image: image12.wmf]1.10

=-

z

). 

11. The correlation r between the magnitude of an earthquake and the depth below the surface of the earth at which the quake occurs has been determined experimentally to be about 0.51. Suppose we use the magnitude of the earthquake (x) to predict the depth below the surface (y) at which the quake occurs. We can infer that

(A) the least squares regression line of y on x has slope equal to 0.51.

(B) the fraction of the variation in depths explained by the least squares regression line of y on x is 0.26.

(C) about 51% of the time, the magnitude of an earthquake will accurately predict the depth at which the earthquake occurs.

(D) the numerical value of the depth is usually 51% of the numerical value of the earthquake.

(E) twenty-six percent of the data values lie on the least squares regression line.

12. Suppose 80 percent of jurors come to a just decision. In a jury of six people, what is the probability more than half come to a just decision?

(A) 0.099

(B) 0.345

(C) 0.800

(D) 0.901

(E) 0.983

13. Each person in a simple random sample of 2,000 received a survey, and 317 people returned their survey. How could nonresponse cause the results of the survey to be biased?

(A) Those who did not respond reduced the sample size, and small samples have more bias than large samples.

(B) Those who did not respond caused a violation of the assumption of independence.

(C) Those who did not respond were indistinguishable from those who did not receive the survey. 

(D) Those who did not respond represent a stratum, changing the simple random sample into a stratified random sample. 

(E) Those who did respond may differ in some important way from those who did not respond.

14. To find out a town’s average family size, a researcher interviews a random sample of parents arriving at a pediatrician’s office. The average family size in the final 100-family sample is 3.48. Is this estimate probably too low or too high?
(A) Too low because of undercoverage bias.
(B) Too low because convenience samples underestimate average results.
(C) Too high because of undercoverage bias.

(D) Too high because convenience samples overestimate average results.

(E) Too high because voluntary response samples overestimate average results.
15. An investigator was studying a territorial species of Central American termites, Nasutitermes corniger. Forty-nine termite pairs were ran​domly selected; both members of each of these pairs were from the same colony. Fifty-five additional termite pairs were randomly selected; the two members in each of these pairs were from different colonies. The pairs were placed in petri dishes and observed to see whether they exhibited aggressive behavior. The results are shown in the table below. Which of the following statements seems most reasonable?

	
	Aggressive
	Nonagressive
	Total

	Same Colony
	40
	9
	49

	Different Colonies
	31
	24
	55

	Total
	71
	33
	104


(A) The counts in the table suggest that termite pairs from the same colony are more likely to be aggres​sive than termite pairs from different colonies.

(B) The counts in the table suggest that termite pairs from the same colony are somewhat less likely to be aggressive than termite pairs from different colonies.

(C) The counts in the table suggest that termite pairs from different colonies are much more likely to be aggressive than termite pairs from the same colony.

(D) The counts in the table do not suggest anything significant about termite pairs from different colonies and termite pairs from the same colony.

(E) Two-way tables cannot be analyzed in this manner.

16. A researcher plans a study to examine the attitudes of residents of California towards a proposal in Congress to declare English to be the official language of the state. He obtains a random sample of 50 residents of one community in California and all agree to participate. Which of the following statements is true?

(A) This is a poorly designed survey because it is a voluntary response sample.

(B) The design of the study may be biased because the sample may not represent the population of interest.

(C) It is a well-designed survey because of the 100% response rate.

(D) As long as the respondents were randomly selected, there is no bias. 

(E) A more accurately designed study would have included opinions on this issue from residents in other states.
17. A report from the Maine Department of Inland Fisheries and Wildlife indicates that there occurs on average one fatality per 100 collisions between cars and deer. In 300 collisions between a car and a deer, what is the expected number of fatalities and the standard deviation?

(A) mean = 0.33, standard deviation = 0.01

(B) mean = 1, standard deviation = 0.01

(C) mean = 3, standard deviation = 1.72

(D) mean = 3, standard deviation = 2.97

(E) mean = 30, standard deviation = 3.0

Use the following information for the next two questions.

Those that study child development found a linear regression model for infants that uses age in months to predict height. A sample of 12 babies was randomly selected and the information shown below was generated.

	S = 0.2560     R-Sq = 68.9%     R-Sq(adj)= 69.5%

Variable   N   Mean    Median
  TrMean   StDev   SE  Mean

Age        12  23.50   23.50
  23.50    3.61    1.04

Height     12  79.850  79.800
  79.860   2.302   0.665


18. The approximate slope of the least squares line is

(A) 0.44

(B) 0.53

(C) 1.08

(D) 1.30

(E) The slope cannot be determined from the given information.

19. About what percent of the observed variation in the height can be attributed to the least-squares regression of height on age?

(A) 26%

(B) 29%

(C) 69%

(D) 83% 

(E) 95%

20. A large university is considering introducing a new major in Economic Geography and wishes to poll the current student body for their opinion of the feasibility of introducing such a major. The Office of Public Relations mails a questionnaire on this issue to a SRS of 2000 students currently enrolled in the university. Of the 2000 questionnaires mailed, 532 have been returned of which 219 students support the new major. Which of the following represents the population for this study?

(A) the 2000 students receiving the questionnaire

(B) the 532 students who responded

(C) the 219 students who support the new major

(D) the 2000 students selected represent a sample of the population of all currently enrolled students 

(E) all students who are currently enrolled and all past alumni of the university

21. If the point in the upper right corner of this scatterplot is removed from the data set, then what will happen to the slope of the line of best fit (b) and to the correlation (r)?
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(A) both will increase. 

(B) b will increase, and r will decrease. 

(C) both will remain the same. 

(D) b will decrease, and r will increase. 

(E) both will decrease. 

22. The age of United States Presidents at their inaugurations is displayed in this cumulative proportions graph. What is the approximate interquartile range (IQR)?
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(A) 2

(B) 8

(C) 12

(D) 15

(E) 25

23. Which of the following are true statements?

I. A census aims to obtain information about an entire population by studying a small sample of the population.

II. Sample surveys are experiments.

III. A treatment is imposed in an observational study.

(A) I only

(B) II only

(C) III only

(D) II and III

(E) None of the above

24. In one town in the Pacific Northwest, only 23% of days are sunny. A company's records indicate that on sunny days 2.1% of employees will call in sick. When it is not sunny, 1.4% of employees will call in sick. What percent of employees call in sick on a randomly selected day? 

(A) 1.078% 

(B) 0.483% 

(C) 1.561% 

(D) 1.75% 

(E) 2.1% 

25. Based on the Normal model for car speeds on an old town highway 
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, what is the cutoff value for the highest 15% of the speeds? 

(A) about 67.5 mph 

(B) about 63.1 mph 

(C) about 11.6 mph 

(D) about 86.5 mph 

(E) about 65.5 mph 

26. Here are the weekly winnings for several local poker players: $100, $50, $125, $75, $80, $60, $110, $150, $300, $700, $115, $75, $1000, $5000. Which is a better summary of the spread, the standard deviation or the interquartile range? Explain.

(A) Standard deviation, the distribution is skewed. 

(B) Interquartile range, the distribution is symmetric.

(C) Standard deviation, the distribution is symmetric. 

(D) Interquartile range, the distribution is skewed.

(E) Either, the distribution is symmetric.

27. Melissa is looking for the perfect man. She claims that of the men at her college, 41% are smart, 32% are funny, and 20% are both smart and funny. If Melissa is right, what is the probability that a man chosen at random from her college is neither funny nor smart? 

(A) 0.47 

(B) 0.67 

(C) 0 

(D) 0.8 

(E) 0.27 

28. A group of volunteers for a clinical trial consists of 86 women and 70 men. 18 of the women and 17 of the men have high blood pressure. Are high blood pressure and gender independent? 

(A) Yes; a patient with high blood pressure cannot be both male and female 

(B) No; P(High blood pressure) = 0.224, P(High blood pressure| Female) = 0.209
(C) Yes; P(High blood pressure and Male) = P(High blood pressure) ∙ P(Male) 

(D) Yes; P(High blood pressure| Female) = 0.209, P(High blood pressure| Male) = 0.209 

(E) No; P(High blood pressure and Male) = 0.109, P(High blood pressure and Female) = 0.115
29. Two studies are run to compare the experiences of low-income families receiving food stamps to those receiving cash subsidies. The first study interviews 100 families who have been in each government program for at least 2 years, while the second randomly assigns 50 families to each program and interviews them after 2 years. Which of the following is a true statement?

(A) Both studies are observational studies because of the time period involved.

(B) Both studies are observational studies because there are no control groups.

(C) The first study is an observational study; the second is an experiment.

(D) The first study is an experiment; the second is an observational study.

(E) Both studies are experiments, because in each, families are receiving treatments (food stamps or cash).

30. A couple plans to have children until they get a boy, but they agree that they will not have more than four children even if all are girls. Find the expected number of children they will have. Assume that boys and girls are equally likely. 

(A) 1.750 

(B) 1.875 

(C) 1.625 

(D) 1.938 

(E) 2.500
31. Fifty migraine patients are randomly selected from hospital records. Half the patients are told to drink ice water and sit in the dark when they next experience a migraine; the remaining patients are told to use neither of these possible remedies. Participants then report back as to relief, if any. Serious faults of this experimental design include which of the following?

I. Lack of randomization

II. Probable confounding variables

III. Lack of blinding

(A) I only

(B) II only

(C) III only

(D) I and II

(E) II and III

32. You are given the regression equation 
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 where temperature is the temperature displayed on a sensor in degrees Celsius and distance is the distance in centimeters from the sensor to a heat source. Which of the following is not a reasonable conclusion?

(A) The temperature of the heat source is 30.4 degrees Celsius.

(B) The temperature decreases approximately 0.72 degrees Celsius for each centimeter the sensor is moved away from the heat source.

(C) We can predict that the sensor displays a temperature of 21.76 degrees Celsius when the sensor is 12 centimeters away from the heat source.

(D) The correlation coefficient between temperature and distance indicates a negative relationship.

(E) All of these are reasonable.

33. Given independent random variables with means and standard deviations as shown, find the mean and standard deviation of the variable 
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	Mean
	Standard Deviation

	X
	140
	14

	Y
	160
	17


(A) Mean = 480, Standard Deviation = 51

(B) Mean = 471, Standard Deviation = 42

(C) Mean = 480, Standard Deviation = 51.79

(D) Mean = 471, Standard Deviation = 50.20

(E) Mean = 471, Standard Deviation = 51

34. Sixty-five percent of all divorce cases cite incompatibility as the underlying reason. If four couples file for a divorce, what is the probability that exactly two will state incompatibility as the reason?

(A) 0.104

(B) 0.207

(C) 0.254

(D) 0.311

(E) 0.423

35. In a certain southwestern city the air pollution index averages 62.5 during the year with a standard deviation of 18.0. Assuming that distribution is approximately normal, the index falls within what interval 95% of the time?

(A) 
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(C) 
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(D) 
[image: image21.wmf](

)

45.4,79.6


(E) 
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0,95


36. The dot plot below represents the lengths (in centimeters) of 150 fingerlings that are 6 weeks old in a fish hatchery. Which statement below is false?
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(A) The data appear approximately normal.

(B) The mean is about 6 centimeters.

(C) The standard deviation is about 2 centimeters.

(D) The data seem reasonably symmetrical.

(E) The median is about 6 centimeters.

37. The histogram shows the number of major hurricanes that reached the East Coast of the United States from 1944 to 2000. Describe the shape of the distribution.
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(A) Unimodal.

(B) Bimodal.

(C) Symmetric.

(D) Skewed left.
(E) Skewed right.

38. A cereal manufacturer randomly samples households across the country by telephone. The survey asks the consumer to explain honestly in fifty words or less why he or she likes or dislikes its brand of cereals. It is also stated that for those who participate in this telephone survey, a random drawing will be held for an all-expense paid, two-week cruise. What, if any, will be the most noticeable bias for this survey?

(A) Voluntary response bias 

(B) Undercoverage of the population 

(C) Nonresponse bias 

(D) Response bias 

(E) There does not seem to be any bias. 

39. You draw a card at random from a standard deck of 52 cards. Find the probability that the card is a heart given that it is black.

(A) 0.077
(B) 0.25
(C) 0.333 
(D) 0.5
(E) 0 

40. A pharmaceutical company has developed a medication which they believe will help to reduce the pain of arthritis. They would like to test the medication at two different dosage levels. They design an experiment as follows to test the medication. They will obtain a group of volunteers who suffer from arthritis. A doctor from the pharmaceutical company will evaluate each patient's condition at the start of the experiment. Volunteers will be randomly assigned to one of three groups. Each day for the duration of the experiment, patients in group 1 will receive a low dose of the medication, patients in group 2 will receive a higher dose of the medication, and patients in group 3 will receive a placebo. After a suitable amount of time (two months, for example), the same doctor will evaluate each patient's progress. Based on the amount of inflammation and the patient's report on the amount of pain, the doctor will give each patient a numerical score to represent their improvement. The amount of improvement for the three groups will then be compared. The researchers will have the technicians administering the medication blinded to whether patients receive a low dose, a high dose, or a placebo. Identify the most serious flaw in this experiment.

(A) There could be lurking variables. 

(B) There is no blocking. 

(C) The experiment is only single blind. The doctor evaluating the patients' progress is not blind to which treatment patients received.  
(D) The doctor should choose the best treatment for each patient, instead of allowing volunteers to be assigned at random to a treatment. 

(E) The volunteers should have been randomly selected. 

41. Of the variables listed below, how many are quantitative?
I. The verdict of a jury.
II. The number of people on a jury.
III. The race of each juror.

IV. The annual household income of each juror’s family.

V. The first three digits of the juror’s Social Security Number.

(A) One

(B) Two

(C) Three

(D) Four

(E) Five

42. Which two events are most likely to be independent?

(A) having 3 inches of snow in the morning; being on time for school 
(B) registering to vote; being left-handed 

(C) doing the Statistics homework; getting an A on the test 

(D) having a car accident; having a junior license 

(E) being a senior; going to homeroom 

43. At a California college, 19% of students speak Spanish, 7% speak French, and 4% speak both languages. A student is chosen at random from the college, what is the probability that the student speaks Spanish if she speaks French?

(A) 0.030

(B) 0.220

(C) 0.571

(D) 0.211

(E) 0.040 

44. Among a group of men who were tracked for ten years, those who had scored over 130 on intelligence tests were more likely to suffer severe depression than those who had scored below 130 on intelligence tests. Which of the choices best describes the scenario?
(A) Single-blind experiment

(B) Double-blind experiment 
(C) Observational study 
(D) Randomized block design

(E) Census

45. This state's largest university is comprised of several different colleges, institutes, and schools of study. These colleges, institutes, and schools are spread out throughout the city and nearby suburbs. The president of the university is curious about the average cost for a full-time, undergraduate student to attend one semester. All relevant costs to the student will be counted, including tuition, room and board, transportation, books, and so on. Tuition varies greatly within this university, and there are significant population differences among the colleges, institutes, and schools. What would be the most appropriate sampling method to use in order to estimate an average cost of attending this university for one semester?
(A) Stratified sampling 

(B) Convenience sampling 
(C) Voluntary response sampling 

(D) Simple random sampling 

(E) Attempted census 

46. Which of the following is not a basic principle of an experimental design?

(A) randomization

(B) compensation
(C) control


(D) replication

(E) blocking

47. A carnival game offers a $120 cash prize for anyone who can break a balloon by throwing a dart at it. It costs $10 to play and you're willing to spend up to $40 trying to win. You estimate that you have a 10% chance of hitting the balloon on any throw. Create a probability model for the amount you will win. Assume that throws are independent of each other. 
(A)

	Amount Won
	$110
	$100
	$90
	$80
	-$40

	P(Amount Won)
	0.1
	0.09
	0.081
	0.073
	0.656


(B)

	Amount Won
	$120
	$110
	$100
	$90
	-$40

	P(Amount Won)
	0.1
	0.09
	0.081
	0.073
	0.066


(C)

	Amount Won
	$110
	$100
	$90
	$80

	P(Amount Won)
	0.1
	0.09
	0.081
	0.729


(D)

	Amount Won
	$110
	$100
	$90
	$80
	-$40

	P(Amount Won)
	0.1
	0.09
	0.081
	0.073
	0.066


(E)

	Amount Won
	$120
	$110
	$100
	$90
	-$40

	P(Amount Won)
	0.1
	0.09
	0.081
	0.073
	0.656


48. Suppose that the scatterplot of X and log Y shows a strong positive correlation close to 1. Which best describes the relationship between X and Y?

(A) linear

(B) normal

(C) power

(D) discrete

(E) exponential

49. Suppose we roll a fair die ten times. The probability that an odd number occurs more than half the time on the ten rolls is

(A) 0.623.

(B) 0.377.


(C) 0.828.

(D) 0.172.

(E) 0.205.

50. A new type of pain reliever is administered to 30 consenting post-operative patients in various hospitals. Although the pain reliever has already been tested for safety and effectiveness, this experiment is to observe and categorize any side-effects. Because of maturity and body mass, it is decided to test the adults separately from the children. The grouping of the adults separate from the children is an example of what?    
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(A) Reduction of confounding factors 

(B) Matching 

(C) Controlling 

(D) Stratifying 

(E) Blocking
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