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< Q1 > 
In today’s society cell phones are constantly being used, and thus are constantly being charged. A 
researcher was interested in how fast a dead cell phone battery can charge and ran a regression on 
the data he collected. The researcher examined the number of minutes the phone had been 
charging and the % of remaining battery life needed for the phone to be fully charged. 
Based on the output of information below, answer the following questions: 

A. Find the equation of the least squares line.
B. If a person charges their phone for 1 hour, can you predict what % of battery life remains to

be charged? If so, what is it?
C. Determine the coefficient of correlation and coefficient of determination. Interpret the

meaning of r2. 
Note: r2 is the percent of variance in the y (response) variable that is explained by the  
linear relationship between the y and x (predictor) variables. 

D. What type of relationship exists between the 2 variables?
E. Find the residual for the data point (40, 51)

< Q2 > 
Forty online dating profiles of Calgarians were randomly sampled and the number of profiles 
that contained a selfie of the person on a hike in the Rocky Mountains was recorded. 16 profiled 
were found with a hiking selfie. 
A. Determine a 95% Confidence Interval for the corresponding population proportion

assuming that all assumptions are met.
B. Would it be correct to assume that 1/3 of online profiles of Calgarians contain a hiking

selfie?

X = Minutes, Sx = 12.63, μx = 35.77  
Y = % Remaining until fully charged, Sy = 17.89, μy = 54.69 
∑(XY) = 23066, n= 13 
Minutes = {18, 25, 26, 26, 30, 30, 32, 34, 36, 45, 50, 51, 62}  
% Remaining = {70, 60, 74, 75, 65, 61, 68, 52, 57, 48, 20, 26, 35} 

Coef SE Coef T p 
Constant 98.90 7.89 12.54 7.42 X 10-8 
Minutes -1.24 0.21 -5.92 0.00010

S = 9.139  R-Sq = 0.761 R-Sq(adj) = 0.739
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< Q3 > In a recent report it was stated that 83% respondents said that they downloaded and 
played Pokemon GO sometime over the past year. 
A. If the researchers wanted to be 95% confident that the results are off by at most 8 percentage

points, how many people should be randomly sampled?

< Q4 >  
A. Data was collected regarding the type of jobs that university students have. It was found that

39% of the students were working at a “retail” type job, while 60% of students were employed
in the “service” industry. Given that P(R) = 0.39 and P(S) = 0.6 and P(Rc ∩ Sc) = 0.12, what
can you conclude about:

• Independence?
• Mutual exclusiveness?
• Given that a student works in the service industry, what is they probability they also work in

a retail job?
B. Suppose we know that two events J and K are independent. Also, we have that P( J) = 1/4

and P(K) = 2/5.
i] What is the probability that J or K occur?
ii] What is the probability that only one of J or K occur?

< Q5 >
 “A bank is debating in whether they should rent out space at the UofC to open a small branch 
and as such are interested in knowing who students currently bank with (TD, BMO, RBC, 
CIBC, Tangerine). The bank enlists the help of a statistician who samples at random 40 students 
from each of the following faculties; Art, Science, Business, Engineering and Kinesiology. The 
individual’s current bank is then recorded.“ 
For this example identify the following concepts:  
i] population ii] sample

< Q6 > 
In Mario Kart 8, the probability distribution of items is now based on a player’s distance from the 
1st place position. This is different from all the previous versions of Mario Kart where the 
probability distribution of items was based solely on a player’s position.  
Suppose that in the old games the expected number, E(X), of blue (spiny) shells was 2.8 and the 
variance, V(X), was 0.88. A relationship for the occurrence of blue shells was found between the 
old versions of Mario Kart and MK8. Blue shells in MK8 occur at the following rate: 

What is the expected value and standard deviation of blue shells in MK8? © A
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< Q7 > 
A sample of 45 of the top songs on iTunes were identified. The length of the song in seconds was 
recorded and the following histogram was produced. 

A. What can you say about the shape of the distribution?
B. What does the shape of the distribution tell us about the values of the mean and median?

< Q8 > 
The heights of the generation 1 Pokémon are normally distributed with a mean of 119.4cm and a 
sd of 96.2cm. 
A. What is the probability that the mean height of a r.s. of 25 Pokémon is between 100.16 and

138.64cm?
B. The probability a single generation 1 Pokémon has a height over 167.5cm is 30.9% (You can

prove this!!)
What is the probability that out of the 25 Pokémon chosen only 5 or 6 have a height of more
than 167.5cm?
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< Q9 > 
You don’t believe that I actually calculated the mean for the heights of generation 1 Pokémon. So 
you take a random sample of 20 Pokémon (out of the 151 in total) by using a random number 
generator to select numbers (Pokémon ID’s) between 1 and 151. You get the following (79 =  
slowpoke,  9 = Blastoise,  40 = Wigglytuff, 115 = Kangaskhan, 144 = Articuno, 85, 43, 49, 118, 81, 
17, 102, 37, 29, 4, 11, 14, 138, 52, 133 = Eevee} and you calculate the sample mean to be 89.9cm 
and the sample sd to be 57.8cm. 
A. Find a random 90% CI for the mean height of the population
B. Interpret your confidence interval.

Note: A confidence interval is an interval associated with a parameter. The parameter is
unknown and is not random [IE. it cannot take multiple values]. The confidence interval
is computed from data and because the data that is collected is random, the interval is
random as well. A 90% confidence interval will contain the true parameter with
probability 0.90. That is, with a large number of repeated samples, 90% of the intervals
would contain the true parameter.

C. Does your interval reflect what I know to be true from question 8?

< Q10 > 
Bermuda Shorts Day was again a success this year. You see 7 people wearing Bermuda shorts in a 
25 minute period. That is to say that encountering someone wearing Bermuda shorts on BSD 
follows a Poisson distribution with a rate of 7. 
A. During a 100 minute interval on BSD, what is the mean and standard deviation for the

number of people you will see wearing Bermuda shorts?
B. You have a break in between your classes on BSD (good on you for actually going!) and take

a walk for 50 minutes to pass the time. What is the probability that you see only 10 or 11 
people wearing Bermuda shorts?

< Q11 > 
Smarties are a milk chocolate candy that is coated in a crisp sugar shell. These shells come in 
eight different colours - red, orange, blue, green, yellow, pink, violet and brown. Suppose that the 
manufacturer of Smarties strives to produce an equal amount of each colour. Say you receive a 
statistically perfect box of 40 Smarties which contains 5 of each colour and you take a random 
handful of 8 Smarties. 
A. What is the probability of not having any red Smarties? (Thus, you are unable to eat the red

ones last)
B. How many red Smarties do you expect to have and what is the standard deviation?

< Q12 > 
Suppose a 90% confidence interval was created for a population mean. However, it is decided that 
the confidence interval is too wide. Thus, we would like to reduce the width of the confidence 
interval. 
How can we reduce the width of the confidence interval? Explain the relationships. 

© A
ric

 K
ea

st 
20

17

mailto:a.keast92@gmail.com


© Aric Keast 2017 → a.keast92@gmail.com ���  of ���5 7

< Q13 >  
Select the residual plot required for the least squares regression line to be a good predictor of the 
y-variable, where the x-variable is used to predict y. 

< Q14 > 
Imagine an alternate universe of Harry Potter where Harry, Hermione and Ron are selected into 
the four houses, (Gryffindor, Slytherin, Ravenclaw and Hufflepuff ), at Hogwarts School of 
Witchcraft and Wizardry based on the following information: 
The Sorting Hat will choose choose Gryffindor for Harry 75% of the time, for Hermione 50% of 
the time and for Ron 40% of the time. 
Let X be the number of the three friends that are sorted into Gryffindor. 

A. Complete the probability distribution table for the number of friends of Gryffindor. 
B. Find the expected value and standard deviation for the number of friends of Gryffindor. 

x 0 1 2 3

P(X=x) 0.35
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< Q15 >  
A study was conducted on the amount of money a man will spend on his girlfriend’s present 
(excluding dinner) for various holidays. The study claimed that on average a man will spend more 
money for an anniversary than for a birthday. It is known than on average a man will spend $169 
for his girlfriend’s birthday. A random sample of 31 men in relationships was found and they 
were asked how much they spend on an anniversary present. The sample mean was found to be 
$201 with a sample standard deviation of $56. Assume that the population is normally 
distributed. 
Letting the probability of committing a type I error be 5%, does the data appear to support the 
estimated claim? 
*Hint: Sketch the rejection region, critical value, test statistic and p-value. 
A. State Ho and HA  
B. What is the critical value associated with this test? 
C. Find the value of the test statistic  
D. Find the p-value and interpret the results!! 
 Note: The p-value is the probability that another random sample of the same sample  
 size will yield stronger evident against the null hypotheses, Ho, than the current  
 sample, assuming that Ho is indeed true. 
E. What is the conclusion? 
F. What is the meaning of a type I error? Interpret the type I error in term of this question. 
G. How about Type II error? 

< Q16 >  
Suppose it is known that the average number of tosses it takes one team to complete a game of 
beer pong is 20. A university student believes (s)he is better at beer pong than most people and 
sets up 16 games of beer pong to collect data on the number of throws to test his/her theory. 
Given the following information, test the claim at a 10% level of significance. Show all work and 
interpret all results. (Assume the data is normally distributed) 
Note: P(Z > 1.8181] = 0.0345, P[Z > 0.4545] = 0.325, P[t15 > 1.8181] = 0.044 and  P[t15 > 0.4545] = 0.328 

N Mean SD Q1 Median Q3

16 19 2.2 18 20.5 23
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< Q17 >  
A professor at the university wanted to find the least squares regression line that would help him 
predict a STAT 213 student's final exam scores based on its linear relationship with the number 
of Pokémon questions they had encountered throughout the course. He randomly selected 12 
students and recorded the FES (final exam score) and the # Pokémon Q’s (number of Pokémon 
questions seen) for each student. The computer output is provided below. 

A. What value best represents the slope of the least-squares line? The y-intercept? 
B. What is the equation of the least-squares line? 
C. A student has seen 4 Pokémon questions, predict this student’s FES. 
D. What proportion of the variation in a student’s FES is explained by the least-squares line 

and what symbol represents this? 
E. What is the value of the coefficient of correlation? 

☆✬☆ Focus on interpretation → test statistic, p-value, r, r2, CI, α, etc… ☆✬☆ 
Good Luck on your Final Exam! 
αβƔ𝜀πδμσψωΦΩ𝛕λ

Predictor Coef  SE Coef T  P 
Constant 59.77  3.09  19.33  3*10^-09 
# Pokémon Q 4.65  0.92  5.078  0.000479 

S = 7.487 R-Sq = 0.721  R-Sq(adj) = 0.6926
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