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Answers: 
1.  D  6.  B  11.  B  16.  C  21.  A  26.  C 
2.  A  7.  E  12.  A  17.  D  22.  D  27.  D 
3.  D  8.  A  13.  D  18.  D  23.  B  28.  A 
4.  D  9.  C  14.  A  19.  D  24.  A  29.  A 
5.  A  10.  D  15.  C  20.  D  25.  B  30.  B 
 
Solutions: 
 
1.  D – All of the graphical displays listed in choices A, B, and C are valid ways to display the distribution of a set of data 
from a quantitative variable. 
 
2.  A – Entering the given data values into a list in the calculator and running the 1-Var Stats program yields a sample 
standard deviation of 𝑠" = 14.72 when rounded to hundredths place.  It is worth noting that the distractors are based upon 
entering the wrong number of 65’s into the list – so be careful! 
 
3.  D – The 1-Var Stats results from the previous question reveal that the mean and median are exactly equal with 𝑋* =
𝑀 = 65.  Thus 𝑍/ =	 12312

45
= 0.  Additionally, the output reveals that Q3 = 65 and Q1 = 65 and so the IQR = 0 which 

makes the lower fence Q1 = 65 and the upper fence Q3 = 65.  Therefore, all three of the data values that are not equal to 65 
are deemed outliers, according the 1.5(IQR) rule.  Hence, ZM + OD = 3. 
 
4.  D – The distribution of data set D is clearly unimodal with multiple outliers, two low and one high, and many repeated 
values at the mean and median.  These facts make it unclassifiable a clearly skewed in either direction nor symmetric. 
 
5.  A – The summary statistics of a data set are most sensitive to outliers in small data sets.  As the size of the data set 
increases, a single outlier has much less influence on the results.  This can be thought of as a consequence of the Law of 
Large Numbers in the sense that sample statistics will approach the corresponding parameter in the population as the 
sample size increases. 
 
6.  B – By the Empirical rule, approximately 95% of observations from any normal distribution are within 2 standard 
deviations from the mean.  Therefore, the probability that two independent random observations from a standard normal 
distribution are both within two standard deviations from the mean is (0.95)2 = 0.9025.   NOTE:  Choice D is the 
following result:  [𝑛𝑜𝑟𝑚𝑎𝑙𝑐𝑑𝑓(−2, 2, 0, 1)]F ≈ 0.9111 when rounded to four decimal places.  However, since the 
questions states to use the Empirical Rule, choice D of 0.9111 is not correct. 
 
7.  E – A valid probability density function (or PDF) is always on or above the x-axis and captures an area of 1 between 
the curve and the x-axis over some specified domain.  Graphing each of the given functions either by hand or using the 
calculator reveals that choices A, B, and C all capture areas well more than 1 while choice D goes below the x-axis.  
Therefore, none of the functions meet the necessary criteria of a valid PDF.  
 
The completed table for questions 8 – 12 is below: 

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

 
8.  A – Random variable X is discrete, yet √2 ≈ 1.4142.  Therefore, 𝑃K√2 < 𝑋 < √64M simplifies to 𝑃(2 ≤ 𝑋 < 8) =
0.15 + 0.15 + 0.05 + 0.15 + 0.10 + 0.15 = 0.75. 
 
9.  C – 𝐸(𝑋) = µS = 0(0.05) + 1(0.05) + 2(0.15) + 3(0.15) + 4(0.05) + 5(0.15) + 6(0.10) + 7(0.15) + 8(0.10) +
9(0.05) = 4.65.  Alternatively, entering the digits and the corresponding probabilities into a pair of lists in the calculator 
and running the 1-Var Stats program on the pair of lists yields a mean of 4.65. 
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10.  D – E(X2) – [E(X)]2 is just the variance of random variable X.  Using the results of the 1-Var Stats program 
from above, we see that E(X2) = 27.95.  So, E(X2) – [E(X)]2 = 27.95 – 4.652 = 6.3275.  Otherwise, the long way is 
𝐸(𝑋F) − [𝐸(𝑋)]F = 𝜎FS = 0(0.05) + 1(0.05) + 4(0.15) + 9(0.15) + 16(0.05) + 25(0.15) + 36(0.10) + 49(0.15) +
64(0.10) + 81(0.05) − 4.65F = 6.3275. 
 
11.  B – This is asking for the mean of a geometric random variable with 𝑝 = 0.60 = W

2
.  The mean of this geometric 

random variable is 𝜇" =
Y
Z
= Y

[.1[
= 2

W
. 

 
12.  A – This is a binomial setting with n = 10 and p = 0.20 and we need 𝑃(𝑋 = 0) + 𝑃(𝑋 = 1) + 𝑃(𝑋 = 4) + 𝑃(𝑋 = 9) 
= 𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(10, 0.20, 0) + 𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(10, 0.20, 1) + 𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(10, 0.20, 4) + 𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(10, 0.20, 9) = 	0.463894 
when rounded to six decimal places. 
 
13.  D – This is precisely the definition of the sampling distribution of the sample mean.  NOTE:  Choice C is not 
semantically equivalent and is actually complete nonsense. 
 
14.  A – For convenience, let’s use the empirical probability of p = 0.05 for the probability that a single random 
observation from a normally distributed random variable is beyond two standard deviations from the mean.  Then, we can 
think of each result in terms of a binomial setting with p = 0.05 for each of them and n = 10 in Result 1 and n = 100 in 
Result 2.  Thus, 𝑃(𝑅𝑒𝑠𝑢𝑙𝑡	1) = 𝑃(𝑋 = 2) = 	𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(10, 0.05, 2) ≈ 0.0746 and 𝑃(𝑅𝑒𝑠𝑢𝑙𝑡	2) = 𝑃(𝑋 = 5) =
	𝑏𝑖𝑛𝑜𝑚𝑝𝑑𝑓(100, 0.05, 5) ≈ 0.1800.   So, clearly, Result 1 is more unusual. 
 
15.  C – This is a binomial setting with 𝑛 = 30	𝑎𝑛𝑑	𝑝 = 0.2, thus µ = 30(0.2) = 6	𝑎𝑛𝑑	𝜎 = b30(0.2)(0.8) ≈ 2.19.  
The probability requested is 𝑃(6 − 2 × 2.19 < 𝑋 < 6 + 2 × 2.19) = 𝑃(1.62 < 𝑋 < 10.38) for which we must round the 
lower and upper bounds to the integers 2 and 10 (respectively and inclusive) since the binomial distribution is discrete and 
these values will meet the required criterion of being strictly within two standard deviations from the mean.  Thus, we 
have 𝑃(2 ≤ 𝑋 ≤ 10) = 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(30, 0.2, 10) − 𝑏𝑖𝑛𝑜𝑚𝑐𝑑𝑓(30, 0.2, 1) ≈ 0.963861254….  Finally, this result is 
squared since there are two independent students attempting to perform the same feat in question: (0.963861254)F ≈
0.929028517… which rounds to 0.929.  NOTE:  Using the normal approximation to the binomial in this scenario is not 
appropriate since it fails the requisite criteria of at least 10 successes and 10 failures expected in the 30 independent trials.  
Therefore, neither 0.950 nor 0.954 are acceptable alternate answers along with any other answer derived from the normal 
approximation to the binomial. 
 
16.  C – This scenario is a hypergeometric setting and not a binomial one because the independence condition with respect 
to the fact that the sample size is more than 10% of the population of interest when sampling without replacement is 
violated (i.e. 16 > 0.10(100) = 10).  Thus, while the mean of the sampling distribution of the sample proportion for this 
scenario is still equal to the proportion of successes in the population of interest, namely µZe = 0.20, the standard 

deviation of the sampling distribution of the sample proportion is not equal to 0.10:  𝜎Ze ≠ g([.F[)([.h[)
Y1

= 0.10.  The 

formula for the standard deviation of the sampling distribution of the sample proportion must be multiplied by the finite 

population correction factor (or FPC) of gi3j
i3Y

= gY[[3Y1
Y[[3Y

= ghk
ll

 which makes the actual standard deviation of the 

sampling distribution slightly smaller than 0.10.  NOTE:  Even if one is not familiar with the FPC, the simple fact that 
more than 10% of the population is sampled without replacement is a sufficient condition for 𝜎Ze ≠ 0.10 because the 
observations are not independent of each other. 
 

17.  D – Since the minimum sample size for the minimum possible value of 𝞼 is approximately nY.l1×2
F

o
F
= 	24.01 which 

rounds up to 25, we have that all values of 𝞼 ≥ 5 will produce minimum sample sizes of at least 25.  Now, since 𝑛 ≥

	nY.l1×q
F

o
F
≈ 0.9604𝜎F, we have that n is always greater than 2𝞼	=	25 but less than 𝞼2 for 𝞼 ≥ 5.  
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18.  D – Since there are four prime digits {2, 3, 5, 7} out of ten digits {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}, the probability that the 
fair random digit generator yields a prime is 𝑝 = k

Y[
= 0.40.  Thus, random variable X follows a binomial distribution 

with n = 3,750 and p = 0.40.  Additionally, since the sample size of n = 3,750 is so large, random variable X is also 
approximately normally distributed with a mean of µ = 𝑛𝑝 = 3750(0.40) = 1500 and a standard deviation of 𝜎 =
b𝑛𝑝𝑞 = b3750(0.40)(0.60) = 30.  This is essentially a consequence of the Central Limit Theorem. 
 
19.  D – Given that the results of the test are statistically significant at some specified level of significance, then we have 
rejected the null hypothesis and supported the alternative which means that the result of the test is either a correct decision 
to reject the null (if the null is false) or Type-I error (if the null is true).  However, we don’t know which one it is since we 
don’t actually know the reality about the null hypothesis being true or not.  
 
20.  D – Independent variable is synonymous with both factor and explanatory variable. 
 
21.  A – Since the unit conversion between Ethan’s standard measurements to Shannon’s metric measurements is a linear 
transformation of the data, and since the Pearson correlation coefficient is a unitless measure, it will remain identical. 
 
22.  D – Statement L is true for any linear transformation of X into Y.  For example, if 𝑌 = 𝑚𝑋	 + 	𝑏 for some real 
constants m and b, then the Pearson correlation coefficient between X and Y is either 1 or – 1 depending on whether m is 
positive or negative, respectively.  Statement S is also true since the formula for the slope of the least-squares regression 
line between X and Y is  𝛽 = 𝜌 qv

qw
	 and 𝜎x and 𝜎S are always non-negative. 

 

23.  B – For the Gallup poll: 𝑛 ≥ (0.55)(0.45) nY.l1
[.[W

o
F
= 1056.44 → 1057 and for the Politico poll: 

𝑛 ≥ (0.50)(0.50) n Y.l1
[.[F2

o
F
= 1536.64 → 1537.  The absolute vale of the difference is |1537 – 1057| = 480. 

 
24.  A – Given that the sampling distribution of the sample median is approximately normal with the indicated mean and 

variance for the scenario described, we have 𝑄F~𝑁}50,g
~×F[�

F(Y[[)
� → 𝑁K50, √2𝜋M and we are looking for the probability 

of 𝑃(47 < 𝑄F < 53) = 𝑛𝑜𝑟𝑚𝑎𝑙𝑐𝑑𝑓K47, 53, 50, √2𝜋M ≈ 0.769 when rounded to thousandths place. 
 
25.  B – From p. 421 of the 5th edition of The Practice of Statistics by Starnes, Tabor, Yates and Moore: “A statistic used 
to estimate a parameter is an unbiased estimator if the mean of its sampling distribution is equal to the parameter being 
estimated.”  The expected value of a sampling distribution is equivalent to its mean and a statistic which is an unbiased 
estimator produces an unbiased estimate of the parameter.  
 
26.  C – This is asking for the coefficient of determination from the least squares regression of Y on X.  Entering the data 
into a pair of lists in the calculator and running any one of the linear regression programs yields a coefficient of 
determination of 𝑟F ≈ 0.8709405191 ≈ 87% when rounded to the nearest whole percent. 
 
27.  D – This is a matched-pairs t-test of 𝐻[:	µ� = 2	𝑣𝑠. 𝐻�:	µ� > 2.  Either manually entering the positive differences 
into a list in the calculator or using the two lists from the previous question to form a new list of the positive differences 
(for example:  L3 = L2 – L1 if X = L1 and Y = L2) then running the T-Test program on the list of differences with µ0 = 2 
and the right-tail alternative selected yields the following output:  𝑡 ≈ 2.753, 𝑝 − 𝑣𝑎𝑙𝑢𝑒 ≈ 0.011, 𝑑𝑓 = 10 − 1 = 9.  
Their sum is 2.753 + 0.011 + 9 = 11.764.  NOTE:  Rounding either before or after the sum produces the same result. 
 
28.  A – Running the TInterval program on the same list as the previous question produces a 98% confidence interval of 
(1.9801, 3.6199) or 1.98 < µD < 3.62 when rounded to hundredths place and converted to inequality notation. 
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29.  A – The critical Z-score for rejecting the null of H0: p = 0.70 at a 3% level of significance is 𝑖𝑛𝑣𝑁𝑜𝑟𝑚(0.97, 0, 1) ≈
1.88 when rounded to the nearest hundredth.  Thus, we have 1.88 = (Ze3[.�[)

g(�.��)(�.��)
�

.  Now, when we assume the alternative of 

p = 0.80 is true and a Type-II error probability of 0.03 as well, we have that −1.88 = (Ze3[.h[)

g(�.��)(�.��)
�

	.  Solving both equations 

for �̂� and setting them equal to each other we have 1.88g([.�[)([.W[)
j

+ 0.70 = −1.88g([.h[)([.F[)
j

+ 0.80.  Isolating the 

constant terms and multiplying through by 10√𝑛 we have 18.8b(0.70)(0.30) + 	18.8b(0.80)(0.20 	= √𝑛.  So, we have 

that 𝑛 = K18.8b(0.70)(0.30) 	+ 	18.8b(0.80)(0.20)M
F
≈ 260.346 → 260 when rounded to the nearest five subjects. 

 
30.  B – For a fixed sample size and a fixed effect size, increasing the level of significance of a statistical hypothesis test 
will increase the probability of a Type-I error while consequently reducing the probability of a Type-II error as it will also 
increase the power of the test.  Since a Type-II error is deemed more severe in the scenario described, the researchers 
should increase the level of significance of their test from 5% to 10%. 
 
 


