
AHS-PB Invitational February 2022  Statistics Individual Test 
 

 1 

Important Instructions for this Test: Please pay close attention to and carefully follow all rounding 
instructions.  Round any steps as indicated or as necessary to make the final answer as accurate as possible. 
Good luck, have fun and as always: “NOTA” stands for “None of These Answers is correct.”  

Please use the following information to answer questions 1 to 3: 
The following histogram represents the distribution of response times for rescuers to find lost hikers who set off 
a GPS distress signal when lost in the Rocky Mountains.  The response time begins the moment the lost hiker 
initiates the GPS distress signal until the moment it is turned off when the rescuers reach the lost hikers.  The 
response times are measured in hours on a continuous, ratio level of measurement for a large SRS from a 
population of response times that is presumed to be approximately Normally distributed.  The data values are 
grouped together in one-hour class sizes such that each one-hour wide class contains all the response times, x, 
within the real number interval a ≤ x < b for each pair of consecutive non-negative integers a and b.  For 
example, the first class at the left-most end of the histograms contains all response times, x, within the real 
number interval 0 ≤ x < 1, etc. 

 

1.)  In addition to being bimodal, which of the following best describes the overall shape of the distribution of 
response times (in hours) displayed in the above histogram? 

 A) Skewed right  B) Skewed left  C) Symmetric  D) Indeterminant  E) NOTA 

2.)  Which of the following classes best describes the modal class of the distribution of response times?  

 A) 1 ≤ x < 2  B) 2 ≤ x < 3  C) 3 ≤ x < 4  D) 13 ≤ x < 14  E) NOTA 

3.)  Which of the following statements is/are true? 

       I.  If this sample of response times was indeed obtained via an SRS, and the population from which it was  
           drawn is also indeed approximately Normally distributed, then the sample mean of the above distribution  
           of Response Time data is likely an underestimate of the population’s mean. 

     II.  The sampling method used to obtain this sample of data could not possibly have been an SRS because  
           it would be absolutely impossible to obtain a sample this large and end up with a histogram with the    
           shape above under the assumption that the population is approximately Normally distributed. 

    III.  We can definitively conclude that there are no response times in the population greater than 25 hours.  

 A) I only  B) III only  C) I and III  D) II and III   E) NOTA  
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Please use the following five number summary from some unknown data set to answer questions 4 and 5: 
 𝑀𝑖𝑛 = 	7, 𝑄1 = 𝑥, 𝑀𝑒𝑑 = 𝑦, 𝑄3 = 12, 𝑀𝑎𝑥 = 20	  

4.)  Given the 5 number summary above, the sum of the IQR and the upper fence can be written in the form 
𝑎𝑥 + 𝑏𝑦 + 𝑐.  Find the value of 2𝑎 + 3𝑏 + 𝑐.  Note: the upper fence refers to the greatest number a data point 
can take on without being considered a high outlier by the 1.5(IQR) rule. 

 A) 27   B) 32   C) 37   D) 42   E) NOTA 

5.)  Given the 5 number summary above, the sum of the range and the arithmetic mean of the complete original 
data set upon which this 5 number summary is based can be written in the form 𝑎𝑥 + 𝑏𝑦 + 𝑐.  Find the value of 
𝑎 − 𝑏 − 2𝑐.  

 A) 27   B) 32   C) 37   D) 42   E) NOTA 
 

Please use the following information to answer questions 6 to 8: 
Treat the following set of values as a population: {71, 73, 77, 79, 82, 85, 89, 89, 91, 98}.  
 
6.)  The “quadratic mean” of a set of values is defined as the positive square root of the arithmetic mean of the 
squares of the values in the set.  It is also known as the “root mean square” or “RMS.”  Thus, we calculate it as 

follows:  𝑅𝑀𝑆 = 9∑ "!
"#

!$%
#

.  What is the sum of the mean, the quadratic mean, and the population standard 

deviation of the above set of values when rounded to one decimal place? 

 A) 157.3  B) 175.7  C) 175.3  D) 157.7  E) NOTA 

7.)  Suppose a linear transformation is applied to the each of values in the given set in the following way:  each 
entry is multiplied by a factor of 2, then the mean of the original unaltered set of values is subtracted from each 
of these new values.  What is the sum of the new mean and the new population standard deviation of the 
resulting linearly transformed set when rounded to two decimal places? 

 A) 105.03   B) 96.95  C) 100.53  D) 99.65  E) NOTA 

8.)  The probability of randomly selecting a value from the given set that is either even or a prime in exactly 3 
out of 5 total trials is some real number Z.  You may treat each trial as independent of each other trial and that 
all values are selected with replacement.  What is the value of Z rounded to four decimal places? 

 A) 0.3456  B) 0.3546  C) 0.3087  D) 0.3807  E) NOTA 

 

9.)  Mr. Snow takes an SRS of 48 Mu Alpha Theta statistics students and calculates their mean score on an 
arbitrary statistics test and finds that the mean score is 62 with standard deviation 29.  Jimmy, who is a part of 
Mr. Snow’s sample, got a 90 on this test.  Suppose that Mr. Snow now wants to exclude Jimmy’s test score 
from the sample.  This new set of data (without Jimmy’s score) now has a mean score of 𝑎.  Find the sum of the 
digits of the value of 𝑎 when 𝑎 is rounded to 3 decimal places. 

 A) 14   B) 15   C) 20   D) 29   E) NOTA 
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10.)  Given the equation of a least-squares regression line, one can make predictions about the y-value of a 
response variable for a given x-value of the explanatory variable that lies within the interval of x-values used to 
determine the regression line equation.  If the given value of the explanatory x-variable does not lie within the 
interval of x-values used to determine the regression line equation, an _________ usually occurs.  The predicted 
y-values in these cases are often not accurate and sometimes even end up being nonsensical results in many 
contexts.  As a matter of fact, the y-intercept of the regression line equation is often one such value in many 
contextual situations.  Find the sum of the digits of the number of distinct permutations of the letters in the 
missing word that belongs in the blank space above.  For the sake of this question, ignore any and all 
capitalizations you must spell the word correctly as no disputes over spelling will be accepted!   
Hint: the missing word starts with the letter “e.” 

 A) 18   B) 27   C) 36   D) 45   E) NOTA 
 

11.)  Two events are considered to be _____ (one word that starts with the letter “d”) or ______ (two words that 
start with the letters “m” and “e”) if the occurrence of one event confirms that the other event cannot occur and 
vice versa.  I.e., the two events cannot occur at the same time.  Let X equal the number of distinct permutations 
of the letters in the missing word that belongs in the first blank above and let Y equal the number of distinct 
permutations of the letters in the missing two words in the second blank above (do not treat the space between 
the two words as a letter).  Finally, let 𝑍 = $

%&&'
 (which is an integer).  What is the sum of the digits of Z?  

IMPORTANT:  All three words must be spelled correctly so no disputes over spelling will be accepted! 

 A) 18   B) 22   C) 27   D) 36   E) NOTA 
 

Please use the following information regarding events A and B to answer questions 12 to 14: 
Events A and B have the following probabilities:  𝑃(𝐴) = (

%
 and 𝑃(𝐵) = )

*
.  Treat each of the three questions 

that follow as being completely independent of each other in the sense that any additional information regarding 
events A and B given in each question is only to be used in that particular question and not any other question. 
 
12.)  Assume that events 𝐴 and 𝐵 are independent.  Find |3𝑃(𝐴|𝐵) − 2𝑃(𝐵|𝐴)| as an exact value in simplified 
fraction form.  What is the sum of the numerator and the denominator of the result? 

 A) 21   B) 13   C) 29   D) 17   E) NOTA 
 

13.)  Assume that events 𝐴	and 𝐵 are disjoint.  Find |3𝑃(𝐴+ ∪ 𝐵) − 2𝑃(𝐵|𝐴+)| as an exact value in simplified 
fraction form.  What is the sum of the numerator and the denominator of the result? 

 A) 58   B) 33   C) 131   D) 11   E) NOTA 
 

14.)  Assume that 𝑃(𝐴 ∩ 𝐵) = ,
)&

.  Find |3𝑃(𝐴+ ∪ 𝐵+) − 2𝑃(𝐴+|𝐵+)| as an exact value in simplified fraction 
form.  What is the sum of the numerator and the denominator of the result?  

 A) 9   B) 113   C) 5   D) 129   E) NOTA 
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15.)  Ms. Lambert is trying to determine if there is a statistically significant difference between the sample mean 
score of her first period geometry class and the sample mean score of her second period geometry class on the 
midterm exam.  Both classes took the same midterm exam and every student in both classes has taken the 
midterm and it has already been graded by Ms. Lambert.  She finds that her first period class (with 36 students) 
earned a sample mean score of 82 with a sample standard deviation of 9 and her second period class (with 32 
students) earned a sample mean score of 88 with a sample standard deviation of 12.  Ms. Lambert is willing to 
view the two sets of observed students’ scores on the midterm exam as two independent simple random samples 
of independent individuals from the two independent populations of all possible scores that the students could 
have earned on the midterm exam.  Thus, you may assume that all inference conditions are satisfied.  First, 
determine the absolute value of the appropriate test statistic and the p-value of the test rounding both results to 2 
decimal places.  Now, Ms. Lambert is testing at the 5% significance level; so, if she rejects the null hypothesis, 
add the significance level (as a decimal) to the sum of your previous two rounded results.  Otherwise, subtract 
the significance level (as a decimal) from the sum of your previous two rounded results if she fails to reject the 
null hypothesis.  What is the sum of the resulting three digits in your final rounded answer? 

 A) 13   B) 12   C) 9   D) 8   E) NOTA 

Please use the following information to answer questions 16 to 18: 
Clownboy is playing a fun little game at the local carnival where he rolls a 10-sided die (labeled from 1 to 10, 
inclusive) three times.  In order to play the game, Clownboy must pay $2. 
 

16.)  Suppose that Clownboy is told that if he rolls 3 consecutive prime numbers or 3 consecutive composite 
numbers, he will win $5 (for a net profit of $3 after paying his $2).  If he does not roll either of these two 
events, he will win nothing (and just lose the $2 that he paid to play).  What is the expected value of this game 
for Clownboy rounded to the thousandths place?  Assume that the die is fair and that all rolls are independent. 

 A) −$1.055  B) −$0.905  C) −$0.750  D) −$0.600  E) NOTA 

17.)  Now, suppose that Clownboy again is told that if he rolls 3 consecutive prime numbers, or 3 consecutive 
composite numbers, he will win $5 (for a net profit of $3 after paying his $2).  If he does not roll either of these 
two events, he will win nothing (and just lose the $2 that he paid to play).  However, in this new scenario, the 
die is not fair.  In fact, the probability of rolling any prime number is now k times as likely as rolling any 
composite number (for some positive integer, k); but rolling a 1 still has a probability of (

(&
.  Thus: 𝑃(1) = (

(&
, 

𝑃(𝑃𝑟𝑖𝑚𝑒) = 𝑘𝑝, and 𝑃(𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒) = 𝑝 for some probability, p, and some positive integer, k.  Let 𝑃-(𝑊𝑖𝑛) 
represent the probability that Clownboy wins the game in this new scenario by rolling either three consecutive 
primes or three consecutive composite integers for a given k.  Which of the following statements are true? 

   I.  The minimum possible value for 𝑃-(𝑊𝑖𝑛) occurs at some positive integer k ≤ 10. 
  II.  The minimum possible value for 𝑃-(𝑊𝑖𝑛) occurs at some positive integer k > 10. 
 III.  The maximum possible value for 𝑃-(𝑊𝑖𝑛) occurs at some finite positive integer k ≥ 1. 
 IV.  The maximum possible value for 𝑃-(𝑊𝑖𝑛) only approaches a finite limit as k approaches infinity. 

 A) I and III  B) II and III  C) I and IV  D) II and IV  E) NOTA  

18.)  Using the scenario from the previous question where the die that Clownboy is rolling is unfair as 
described, are there any integer values of k for which the expected value of the game is positive for him?  That 
is, for which he can expect to make a profit (in the long run) when playing the game. 

 A) No.         B) Yes, for all k ≥ 2.         C) Yes, for all k ≥ 4.         D) Yes, for all k ≥ 6. E) NOTA 
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Please use the following information to answer questions 19 to 22: 
Mr. Otto has two independent and Normally distributed random variables, X and Y; and he only knows the 
following information: 𝜇' = 36	𝑎𝑛𝑑	𝜎$ = 3. 
 

19.)  Suppose Mr. Otto knows that the mean of the random variable 3𝑋 − 2𝑌 is 84.  Using this additional 
information, determine 𝜇$.  What is the sum of the digits of 𝜇$? 

 A) 12   B) 9    C) 6   D) 3   E) NOTA 

20.)  Suppose Mr. Otto knows that the standard deviation of the random variable 3𝑋 − 2𝑌 is 16.  Using this 
additional information, determine the standard deviation of random variable X (denoted by 𝜎') which can be 

written in the form 𝜎' =
.√0
+

 where a, b, and c are all positive integers such that a and c are relatively prime.  
What is a + b + c? 

 A) 78    B) 70   C) 68   D) 60   E) NOTA 

21.)  Using all of the additional given information from the previous two questions and the values of 𝜇$ and 𝜎' 
that you calculated in the previous two questions, compute the following probability rounded to four decimal 
places:  𝑃(54 < 3𝑋 − 2𝑌 < 114). 

 A) 0.9932  B) 0.9329  C) 0.9293  D) 0.9392  E) NOTA 

22.)  Let random variable 𝑍 = 3𝑋 − 2𝑌 and define �̅� as the sample mean of an SRS of size n from random 
variable Z.  Using all of the additional given information from the previous three questions and the values of 𝜇$ 
and 𝜎' that you calculated in the previous three questions, compute the following probability rounded to four 
decimal places for an SRS of size n = 16:  𝑃(76.5 < �̅� < 91.5). 

 A) 0.9293  B) 0.9392  C) 0.9932  D) 0.9329  E) NOTA 

Please use the following information to answer questions 23 to 25: 
A large SRS reveals that there is a linear relationship between the total amount of time spent with Mr. Snow (in 
total minutes throughout the entire school year) and a DBHS student’s average Mu Alpha Theta test score.  The 
total amount of time spent with Mr. Snow throughout the school year is the explanatory variable (X) and a 
student’s average Mu Alpha Theta test score is the response variable (Y).  The standard deviation of the total 
amount of time spent with Mr. Snow throughout the school year for all students in the sample is 25 minutes and 
the mean amount of time spent is 72 minutes.  The mean DBHS Mu Alpha Theta test score for all students in 
the sample is 42 with a standard deviation of 15.  You may assume all regression analysis conditions are met. 
 
23.)  Suppose that the slope of the least-squares regression line (LSRL) is ,

(&
.  What is the proportion of the 

variation in Y that is explained by the linear relationship between Y and X (as they are defined above)? 

 A) − (
%
   B) − (

)
   C) (

)
   D) (

%
   E) NOTA 

24.)  Suppose that the correlation between Y and X (as they are defined above) is completely unknown but it (r) 
could take on any possible value throughout its plausible range.  Let a represent the minimum possible value for 
the y-intercept of the LSRL and let b represent the maximum possible value for the y-intercept of the LSRL 
given the means and standard deviations in the general information above.  What is |𝑎 − 𝑏|? 

 A) 84   B) 86   C) 86.4  D) 84.6  E) NOTA 
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25.)  Suppose (for this question only) that 𝑟 = 	0.25.  Find the residual of the student who spent 90 total minutes 
throughout the entire school year with Mr. Snow and whose average Mu Alpha Theta test score is 76.  

 A) 31.3  B) 33.1  C) 4   D) – 4    E) NOTA 
 

26.)  Find the standard deviation (rounded to 2 decimal places) of a geometric distribution with the probability 
of success 𝑝 = 0.7. 

 A) 0.78  B) 0.94  C) 1.02  D) 1.43  E) NOTA 
 

27.)  Find the standard deviation (rounded to 2 decimal places) of a binomial distribution with 𝑛 = 33 trials and 
a probability of success 𝑝 = 	0.7. 

 A) 2.40  B) 2.63  C) 4.81  D) 6.93  E) NOTA 
 

28.)  Suppose Ms. Lambert is using a 95% confidence interval to perform a 2-Sample T-Test of the hypotheses 
𝐻&: 𝜇( = 𝜇)	𝑣𝑠. 𝐻1: 𝜇( ≠ 𝜇) where she is trying to determine if there is a statistically significant difference 
between her two samples’ means at the 95% confidence level.  She obtains the following interval (−11.2, 0.7) 
when rounded to 1 decimal place.  Which of the following statements represents an accurate conclusion 
regarding her hypothesis test?  Assume that all inference assumptions and conditions are met. 

 A) No conclusion can be made about the hypotheses without knowing the sizes of the two samples.  
 B) No conclusion can be made about the hypotheses since using a 95% confidence interval is  
      inappropriate for this kind of test. 
 C) Ms. Lambert rejects the null hypothesis since the confidence interval contains 0.  
 D) Ms. Lambert fails to reject the null hypothesis since the confidence interval is too wide for the 95%  
      confidence level. 
 E) NOTA 
 
Please use the following information to answer questions 29 to 30: 
Mr. Otto is coming up with a new statistical test procedure for which he also defines a new test statistic.  He 
comes up with what he calls a 𝜒,	𝐺𝑂𝐹	𝑡𝑒𝑠𝑡 (chi-cubed GOF test) which uses a similar process for calculating 
the test statistic as that of the 𝜒)	𝐺𝑂𝐹	𝑡𝑒𝑠𝑡; but instead, the differences between the observed counts and the 
expected counts each get cubed!  Thus, the test statistic is 𝜒, = ∑ (304567589:";5+<58)&

:";5+<58
 where the sum is taken 

across all possible categories of the categorical variable being assessed in the test.  Use the following 
meaningless table of data for some meaningless categorical variable to help you answer the questions that 
follow on the next page (sorry about that).  Do not worry about any assumptions or conditions for statistical 
inference not being satisfied since you are not being asked to perform any such statistical inference using the 
data in the table.  Rather, you are just going to use it for computational purposes in question #29 and to help you 
understand the properties of the 𝜒,	𝐺𝑂𝐹 test statistic vis-à-vis the 𝜒)	𝐺𝑂𝐹 test statistic in question #30. 
  

Category A B C D E F G H I 
Observed Count 2 3 3 3 2 5 5 7 7 
Expected Count 1 3 3 4 4 4 5 6 7 
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29.)  Using the set of data in the table on the previous page, what is the absolute value of the difference between 
the 𝜒)	𝐺𝑂𝐹 test statistic and the 𝜒,	𝐺𝑂𝐹 test statistic as an exact value in decimal form? 

 A) 0.82  B) 3.5   C) 1.83  D) 2.67  E) NOTA 

 

30.)  Which of the following statements about Mr. Otto’s 𝜒,	𝐺𝑂𝐹 test statistic is/are true?  

  I.  Whenever a 𝜒,	𝐺𝑂𝐹	𝑡𝑒𝑠𝑡 is performed on the same set of count data in a table for some categorical  
       variable upon which a 𝜒)	𝐺𝑂𝐹	𝑡𝑒𝑠𝑡 was also performed, we will always have the following  
       relationship between the two respective test statistics: 𝜒, ≥ 𝜒). 
 
 II.  Whenever a 𝜒,	𝐺𝑂𝐹	𝑡𝑒𝑠𝑡 is performed on a set of count data in a table for some categorical variable,  
       the 𝜒, test statistic is 𝜒, = 0 if and only if the observed count is exactly equal to the expected count 
        for each and every category of the categorical variable being assessed in the test. 
 
 III. Whenever a 𝜒,	𝐺𝑂𝐹	𝑡𝑒𝑠𝑡 is performed on the same set of count data in a table for some categorical  
       variable upon which a 𝜒)	𝐺𝑂𝐹	𝑡𝑒𝑠𝑡 was also performed, we will always have the following  
       relationship between the two respective test statistics: 𝜒, = (𝜒)),/)	. 
 
 A) II only  B) I and II  C) II and III  D) I, II and III  E) NOTA 


