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Important Instructions for this Test:  Please pay close attention to and carefully follow all rounding 
instructions.  Round any intermediate steps as indicated or as necessary to make the final answer as accurate as 
possible.  Good luck, and as always: “NOTA” stands for “None of These Answers” is correct. 
 
1.  A bar graph is a valid way to display the distribution of data from a categorical variable.  Which of the 
following is a valid way to display the distribution of data from a quantitative variable? 
 
 A:  Histogram    
 B:  Stemplot   
 C:  Dotplot 
 D:  All of the above. 
 E:  NOTA 
 
Use the following data set to answer the next three questions:   D = {40, 55, 65, 65, 65, 65, 65, 65, 65, 100} 
 
2.  What is the sample standard deviation of data set D rounded to hundredths place?   
 
 A:  14.72 B:  13.96 C:  15.61 D:  13.31 E:  NOTA 
 
3.  Let ZM represent the median of data set D converted to a Z-score.  Let OD represent the number of outliers in 
data set D according to the 1.5(IQR) rule.  What is ZM + OD? 
 
 A:  0  B:  1  C:  2  D:  3  E:  NOTA 
 
4.  Which of the following is the best description of the distribution of data set D and why? 
 
 A:  It is perfectly symmetric since the mean, median, and mode are all equal. 
 B:  It is clearly skewed to the right since the difference between the median and the third quartile is  
       greater than the difference between the median and the first quartile and there are high outliers. 
 C:  It is clearly skewed to the left since the difference between the median and the first quartile is greater  
       than the difference between the median and the third quartile and there are low outliers. 
 D:  It is unimodal but not clearly skewed in either direction nor is it perfectly symmetric since there are  
       many repeated data values in the middle with multiple outliers and a differing number of high and low 
       outliers. 
 E:  NOTA 
 
5.  For which of the following sample sizes does the inclusion of a single outlier versus the exclusion of a single 
outlier have the greatest influence on the results when calculating the summary statistics of a data set? 
 
 A:  5            B:  50            C:  500            D:  It is impossible to say without knowing        E:  NOTA 
            whether it is a high outlier or a low outlier. 
 
6.  According to the Empirical Rule (The 68, 95, 99.7 Rule), what is the probability that two independent random 
observations from a standard normal distribution are both within two standard deviations from the mean?  Round 
your final answer to four decimal places. 
 
 A:  0.9500 B:  0.9025 C:  0.9940 D:  0.9111 E:  NOTA  
 
7.  Which of the following functions represents a valid probability density curve over the indicated domain? 
 

A:  𝑓(𝑥) = −𝑥' + 9	𝑜𝑛	[−3, 3]  C:  f(𝑥) = 𝑒23 + 1	𝑜𝑛	[0,∞)  E:  NOTA 
B:  𝑓(𝑥) = 2𝑥	𝑜𝑛	[0, 2]   D:  𝑓(𝑥) = −2𝑥	𝑜𝑛	[0, 1] 
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Use the following information to answer the next five questions: 
A random digit generator is biased in such a way that it is three times as likely to generate a prime as it is to 
generate a perfect square.  The other remaining digits (those that are neither prime nor perfect squares) retain their 
usual probabilities under the assumption that the random digit generator follows a discrete uniform distribution.  
Complete the partially filled-in table below to help you answer the questions that follow. 

X = Digit 0 1 2 3 4 5 6 7 8 9 
P(X) 0.05  0.15  0.05  0.10  0.10  

 
8.  What is 𝑃9√2 < 𝑋 < √64?? 
 
 A:  0.75  B:  0.85  C:  0.60  D:  0.70  E:  NOTA 
 
9.  What is E(X)? 
 
 A:  4.50  B:  5.00  C:  4.65  D:  5.25  E:  NOTA 
 
10.  What is E(X2) – [E(X)]2? 
 
 A:  0  B:  2.5155 C:  8.2500 D:  6.3275 E:  NOTA 
 
11.  What is the expected value of the number of random digits you need to generate from this random digit 
generator in order to get your first prime? 
 
 A:  @A

@B
  B:  C

D
  C:  @D

'B
  D:  C

'
  E:  NOTA 

 
12.  What is the probability that in a set of 10 randomly generated digits from this random digit generator, the 
number of perfect square digits generated is a perfect square?  Round your final answer to six decimal places. 
 
 A:  0.463894 B:  0.356520 C:  0.463890 D:  0.356516 E:  NOTA 
  
13.  When we repeatedly take samples of the same size n from the same population and repeatedly compute the 
mean of the sample, and did this for all possible samples of size n from the population; the resulting distribution 
of the sample mean values we calculated is known as which of the following? 
 
 A:  The sampling distribution of the population mean. 
 B:  The population distribution of the sample mean. 
 C:  The sample distribution of the sample mean. 
 D:  The sampling distribution of the sample mean. 
 E:  NOTA 
 
14.  Which of the following two results is more unusual (i.e. has a smaller probability)? 
 

1.  An SRS of 10 data values is drawn from a normally distributed random variable and exactly two of the  
     data values are more than two standard deviations from the mean. 

 2.  An SRS of 100 data values is drawn from a normally distributed random variable and exactly five of 
      the data values are more than two standard deviations from the mean. 
 
 A:  Result 1 is more unusual.   D:  It is impossible to know. 
 B:  Result 2 is more unusual.   E:  NOTA 
 C:  Results 1 and 2 are equally unusual. 
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15.  Suppose two students taking this test right now have absolutely no clue what they are doing so they decide to 
randomly and independently guess on every single question without leaving any blank.  What is the probability 
that the number of questions each student answers correctly is strictly within two standard deviations of the 
expected value when randomly guessing?  Round your final answer to thousandths place. 
 
 A:  0.960 B:  0.964 C:  0.929 D:  0.865 E:  NOTA 
 
16.  Suppose 20 out of a group of 100 FAMAT students are seniors.  You take a simple random sample (without 
replacement) of size 16 from this group of 100 FAMAT students and observe the proportion of seniors in your 
sample.  Which of the following best describes the mean and standard deviation of the sampling distribution of 
the sample proportion of seniors in your sample?   
 
 A:  µFG = 0.20, 𝜎FG = 0.10  C:  µFG = 0.20, 𝜎FG ≠ 0.10 E:  NOTA 
 B:  µFG ≠ 0.20, 𝜎FG = 0.10  D:  µFG ≠ 0.20, 𝜎FG ≠ 0.10  
 
17.  Suppose we wish to estimate the unknown mean µ of a population with a 95% confidence interval.  While we 
don’t know the standard deviation of the population 𝞼 exactly, we know that 𝞼 ≥ 5.  Which of the following is an 
upper bound (in terms of 𝞼) for the minimum sample size required to construct a 95% confidence interval for µ 
with a margin of error of 2 regardless of the exact value of 𝞼 ≥ 5?  Round any critical values you use to 
hundredths place. 
 
 A:  𝞼  B:  2𝞼  C:  1.96𝞼  D:  𝞼2  E:  NOTA 
 
18.  A fair random digit generator is run repeatedly to produce multiple sets of 3,750 digits.  Random variable X 
is defined as the number of prime digits observed in a set of 3,750 randomly generated digits.  Which of the 
following is a valid way to calculate the probability 𝑃(𝑎 ≤ 𝑋 ≤ 𝑏), rounded to thousandths place, for some 
integers a and b such that 0 ≤ a < b ≤ 3750?  
 
 A:  Using a binomial distribution with n = 3,750 and p = 0.40. 
 B:  Using a normal distribution with µ = 1500 and σ = 30. 
 C:  Using a geometric distribution with p = 0.40. 
 D:  Either A or B. 
 E:  NOTA. 
 
19.   A statistical hypothesis test of a null hypothesis versus an alternative hypothesis is conducted.  If it is 
unknown whether or not the null hypothesis is true yet the results of the hypothesis test are found to be 
statistically significant at some specified level of significance, then we have made which of the following? 
 
 A:  A correct decision to reject the null hypothesis. 
 B:  A Type - I error. 
 C:  A Type - II error. 
 D:  Either A or B. 
 E:  NOTA 
   
20.  Complete the following word analogy:  dependent variable is to response variable as independent variable is 
to __________. 
 
 A:  Factor    
 B:  Explanatory variable   
 C:  Confounding variable 
 D:  Either A or B 
 E:  NOTA 
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21.  Ethan computes the Pearson correlation coefficient between the heights and weights of the students in his AP 
Statistics class.  He measures everyone’s height in inches and everyone’s weight in pounds.  Shannon prefers the 
metric system.  So, she converts all of Ethan’s measurements to centimeters and kilograms for the heights and 
weights, respectively, and then re-computes the Pearson correlation coefficient between them.  Which of the 
following is true regarding Ethan’s and Shannon’s two resulting Pearson correlation coefficients? 
 
 A:  Their resulting Pearson correlation coefficients are identical. 
 B:  Shannon’s Pearson correlation coefficient is smaller than Ethan’s because centimeters are a smaller  
       unit of measurement than inches. 
 C:  Shannon’s Pearson correlation coefficient is larger than Ethan’s because kilograms are a larger unit of  
       measurement than pounds. 
 D:  It is impossible to compare their results since the units of measurement are so vastly different. 
 E:  NOTA 
 
22.  Which of the following statements are true / false? 
 
 L:  If random variable Y is a linear transformation of random variable X, then the Pearson correlation  
       coefficient between random variable X and random variable Y is either 1 or –1. 
 S:  The slope of the least-squares regression line between two random variables always has the same sign  
       as the Pearson correlation coefficient between random variable X and random variable Y. 
 
 A:  Statement L is true but statement S is false.  D:  Both statement L and statement S are true. 
 B:  Statement S is true but statement L is false.  E:  NOTA 
 C:  Both statement L and statement S are false. 
 
23.  In 2016, the state Constitution of Colorado was amended to require a supermajority of at least 55% to pass 
new constitutional amendments by popular vote of registered voters.  The Gallup polling organization wishes to 
determine if there is evidence that a proposed amendment to the Colorado constitution to ban gay marriage has 
enough support to pass using a 95% confidence interval with a 3.0% margin of error and assuming that a 
supermajority of exactly 55% support exists in the population of registered voters.  By contrast, the Politico 
polling organization wishes to estimate support for the same amendment also using a 95% confidence interval but 
with a 2.5% margin of error and using the most conservative estimate possible for the proportion of support for 
the ban amongst registered voters.  What is the absolute value of the difference between the minimum sample size 
Gallup needs versus the minimum sample size Politico needs for each of their respective 95% confidence 
intervals?  Round any critical values you use to hundredths place. 
 
 A:  465  B:  480  C:  469  D:  481  E:  NOTA 
 
24.  The sampling distribution of the sample median (Q2) is approximately normally distributed for large samples 
from a normally distributed population with an expected value equal to the population median and a variance of  
𝑉𝑎𝑟(𝑄') =

RST

'U
 where σ2 is the variance of the population from which the sample is drawn.  Based on this, what is 

the approximate probability (to the nearest thousandth) that the median of an SRS of size n = 100 from a normally 
distributed population with a mean of µ = 50 and a standard deviation of σ = 20 is between 47 and 53? 
 
 A:  0.769 B:  0.866 C:  0.983 D:  0.367 E:  NOTA 
 
25.  The fact that the expected value of the sampling distribution of the sample median is equal to the population 
median (as in the previous question) is what it means for the sample median to be ____ of the population median. 
 
 A:  an accurate estimator C:  a maximum likelihood estimator E:  NOTA 
 B:  an unbiased estimator D:  a low variability estimator 
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Use the following information to answer the next three questions: 
Students who take online courses are often given a pre-lesson quiz and a parallel form post-lesson quiz.  The 
results of an SRS of ten such students taking an online Statistics course are displayed in the table below.  The 
scores are in terms of the number correct out of ten questions on both the pre-lesson quiz (denoted by X) and the 
ten-question post-lesson quiz (denoted by Y). 

Student A B C D E F G H I J 
X 7 7 7 6 5 5 4 3 1 1 
Y 10 10 8 8 8 7 7 6 5 5 

 
26.  What is the proportion of the variance in the post-lesson quiz scores that is accounted for by the linear 
relationship between the post-lesson quiz scores and the pre-lesson quiz scores (to the nearest whole percent)? 
 
 A:  93% B:  71% C:  87% D:  68% E:  NOTA 
 
27.  What is the sum of the absolute value of test statistic, degrees of freedom, and the right-tail p-value of a 
hypothesis test of 𝐻B:	µX = 2	𝑣𝑠. 𝐻[:	µX > 2 where µD represents the positive mean difference in the quiz scores 
(Y – X).  Round your final answer to thousandths place and you may assume all inference conditions are met. 
 
 A:  12.764 B:  18.635 C:  19.635 D:  11.764 E:  NOTA 
 
28.  Based on the sample above, which of the following is a 98% confidence interval for the positive mean gain in 
score on this pair of quizzes (Y – X) for all students taking the online Statistics course?  Round the confidence 
interval limits to hundredths place and you may assume all inference conditions are met. 
 
 A:  1.98 < µD < 3.62  C:  2.12 < µD < 3.48  E:  NOTA 
 B:  2.14 < µD < 3.46  D:  1.86 < µD < 374 
 
29.  Medical researchers wish to determine if the effectiveness rate an experimental new drug has improved after 
some modifications to the formula were made.  So, they plan to select a random sample of subjects who will use 
the new drug formula and compare the effectiveness rate of the new drug for this sample to the overall 
effectiveness rate of the old drug.  Currently, the old drug is effective for 70% of those who use it and the 
researchers consider an effect size of 10% (i.e. a 10 percentage-point increase in effectiveness rate) to be of 
practical value and evidence that the modifications to the drug’s formula worked in terms of improving the overall 
effectiveness rate.  Determine how large of a sample of subjects (to the nearest five subjects) they must use in 
order to perform a hypothesis test of the effectiveness rate of the new drug formula compared to the old drug 
formula so that their test has an equal chance of committing a Type-I error as it does a Type-II error at a 3% level 
of significance and assuming the desired effect size of a 10 percentage point increase in the effectiveness rate of 
the new drug formula actually exists.  Round any critical values you use to the nearest hundredth. 
 
 A:  260  B:  825  C:  895  D):  105 E:  NOTA 
 
30.  The researchers in the previous question determined that the consequences of committing a Type-II error are 
more severe than those of committing a Type-I error when performing a hypothesis test to study the rate of side 
effects in patients who use the new experimental drug.  The current level of significance is 5%.  However, which 
of the following could the researchers do to the level significance of the test in order to make the probability of 
making the worse type of error in the context of this study smaller for a fixed sample size and a fixed effect size? 
 
 A:  Decrease the level of significance from 5% to 1%. 
 B:  Increase the level of significance from 5% to 10%. 
 C:  Nothing, since the level of significance does not affect the probability of a Type-II error. 
 D:  Leave the level of significance at 5% since that value already minimizes the probability of any error. 
 E:  NOTA 


