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 Section 6.4:  Measures of Centre and of Variability 

Exercises 

1. The top ten movies (Skyfall, The Hobbit, etc.) and their profits (in millions of dollars) 
from last weekend are reported in Monday Magazine. Calculate the mean and median 
for this data.     

profits:  1.4, 4.1, 1.2, 1.3, 5.8, 5.0, 2.6, 1.8, 2.9, 5.9, 2.5, 5.3 

2. Calculate the mean and median for the data set:  35, 47, 29, 42, 38, 39, 42. 

3. Pat finds the mean height of all twelve students in her physics class to be 68.0 inches.  
Just as she’s finished that calculation, one more student walks in late.  If that student 
is 63.0 inches tall, what is the mean height of all thirteen students? 

4. The Victoria Real Estate Board claims that in October of 2012, the average cost of a 
single-family home in Greater Victoria was $592,000, while the median was 
$527,000.  Why is the mean greater than the median for housing prices?  Explain. 

5. Tom is running a small business with five employees, including himself.  The salaries 
of the five people (in thousands of dollars) are 30, 45, 50, 55, and 75, with Tom 
making the highest salary.   

a) calculate the mean and median of these salaries 
b) if Tom gives everyone a $2000 bonus, what happens to the mean and median? 
c) if Tom gives everyone a 5% raise, what happens to the mean and median? 
d) if Tom decides to keep everyone else’s salary the same, but raise his own salary 

by $10,000, what happens to the mean and the median?  
 

6. Consider the following histogram.  Is the standard deviation equal to 

a) 0.5 
b) 2 
c) 15 
d) 20 
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7. Consider the following data set:  7, 7, 7, 7, 7, and 7.  What is the mean and the 
median?  What is the range?  Without calculating it, what would be the standard 
deviation? 

8. Consider the following histogram.  Is the standard deviation equal to  

a) 1 
b) 2 
c) 5 
d) 10 
e) 15 
f) 20 
 

 

 

 

 

 

 

 

 

 

 

 

9. Pat, when entering quiz scores into her spreadsheet, accidentally put an extra zero on 
the end of one student’s score (making it 380/40 instead of 38/40), and then 
calculated the mean, median, range, and standard deviation for the section.  She then 
noticed her mistake and recalculated all of the quantities.  For the following 
quantities, state whether the corrected value will be higher, lower, or the same as the 
value calculated with the incorrect quiz score: 

a) mean 
b) median 
c) range 
d) standard deviation 
 

10. Consider the following sets of data.  Without calculating any values, state which set 
will have the higher standard deviation (or will they be the same?). 

a) Set 1:  2, 3, 9, 16, 17                  Set 2:  2, 8, 9, 10, 17 
b) Set 1:  2, 3, 9, 16, 17                  Set 2:  3, 4, 10, 17, 18 
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 Section 6.4:  Statistical Quantities 

Solutions 

1. The mean is 3.31667, or just 3.3.  There are twelve points, so the median is the 
12/2+1/2=6.5th point, which means the average of the 6th and 7th points.  Therefore, 
the median is (2.6+2.9)/2 = 2.75. 

2. The mean is 38.8571.  (You can round to 38.9 if you like.) 

3. To find the mean, we want the sum of all of the heights divided by the total number 
of students.  Since the average of the twelve students is 68.0 inches, the total of all of 
those heights is just 68.0 times 12, which is 816.0 inches.  Adding the height of the 
thirteenth student brings the total to 879.0 inches, then dividing by 13 gives a mean of 
67.6 inches. 

4. The histogram of Victoria housing prices will not be symmetrical:  there is a lower 
limit for the price of single-family homes, while there can be house prices in the 
millions of dollars.  Just a few very expensive homes will bring up the mean but not 
affect the median in any way, which is why the mean is greater than the median. 

5. The means and medians are: 

a) mean = $51,000 and median = $50,000 
b) the mean and median will each increase by $2000:  mean is now $53,000 and the 

median $52,000 
c) the mean and median will both increase by a factor of 1.05 (they are multiplied by 

1.05):  mean is now $53,550 and median is $52,500 
d) the mean will become $53,000 but the median will stay the same 
 

6. Looking at the histogram, you can estimate the standard deviation by picking a 
“width” about the mean/average that most of the data points fall within.  From this 
histogram, the standard deviation is about half of 5, since most of the data falls 
between approximately 12.5 and 17.5 (ish).  And the closest value given that matches 
that is (b) 2. 

7. The mean and median are both 7.  The range is 0.  The standard deviation is also 0, 
since all points lie exactly on the mean and ( )x x  is zero for each point. 

8. Using the same reasoning as for question 6, most of the data seems to fall between 
12.5 and 17.5, so the standard deviation is around 2.5 (ish).  So the closest option 
given is (b) again. 

9. New values: 

a) The corrected mean will be lower, since one value was lowered. 
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b) The median will remain unchanged (assuming that the 38/40 was in the upper half 
of the scores to begin with, so changing it to 380 and back won’t affect that) 

c) The corrected range will be lower, since the highest point has changed. 
d) The standard deviation will be lower, since the corrected point’s distance from the 

mean is lower than the uncorrected value. 
 

10. a)  Set 1’s values are farther from the mean on average than Set 2’s data points.  So 
Set 1 will have a higher standard deviation. 

b)  Set 2’s data points are just Set 1’s points moved up by 1 unit.  So each point’s 
distance from the mean will be the same as Set 1, and the standard deviations will be 
the same also. 
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4.1. COUNTING TECHNIQUES 5

4.1.1 Exercises

1. How many 2-digit numbers are

(a) even?

(b) divisible by 7?

(c) not divisible by 7?

2. How many 4-digit numbers are

(a) divisible by 3?

(b) divisible by 5?

(c) divisible by 3 and 5?

(d) divisible by 3 or 5?

(e) divisible by neither 3 nor 5?

3. A computer system requires a case-sensitive, alpha-numeric password
containing 4 or 5 characters. How many possible passwords are there?

4. A computer system requires a case-sensitive, alpha-numeric password
containing 5 digits. How many possible passwords are there if

(a) you can repeat characters?

(b) you cannot repeat characters?

(c) you can repeat characters but the first character must be a letter
and not a digit?

5. A computer system requires an eight-character, case-sensitive, alpha-
numeric passwords.

(a) How many possible passwords are there?

(b) How many passwords are there that contain at least one digit?

(c) How many passwords are there that contain at least one letter?

(d) How many passwords are there that contain at least one digit and
one letter?

6. A computer system requires a case-sensitive, alpha-numeric password
containing six characters.
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6 CHAPTER 4. PROBABILITY

(a) How many passwords are there that contain no “A”s?

(b) How many passwords are there that contain no “a”s?

(c) How many passwords are there that contain no “A”s or “a”s?

7. For homework, Peter has assigned reading pages 25-37 inclusive. How
many pages has he asked his class to read?

8. Gilles has assigned for homework all the odd questions from 7 to 89.
How many homework questions has he assigned?

9. Canadian postal codes are of the form “letter-number-letter number-
letter-number”. The first letter shows which province or territory is
from, for a total of 13 letters allowable. The remaining letters can be
any letter of the alphabet except for O and I. All numbers are allowed.
How many possible Canadian postal codes are there?

10. How many days of the week

(a) contain the letter “t”?

(b) contain the letter “s”?

(c) contain the letters “t” and “s”?

(d) contain the letters “t” or “s”?

11. Pat is writing up systems of equations containing two variables. She
will be using lower-case letters for her variables, but doesn’t want to
use the letters “e”, “i”, and “o” (for obvious reasons!). How many
possible letter combinations does she have to choose from?

12. The mythical Canadian province of Gondor has licence plates of the
form “letter-letter number-number-number”. Because of an odd su-
perstition, you cannot repeat a letter on the licence plate, but you can
repeat a number. How many possible Gondorian licence plates are
there?
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4.1. COUNTING TECHNIQUES 7

4.1.2 Answers

1. First, note that 2-digit numbers run from 10, 11, 12, . . . 99.

(a) The even ones are 10, 12, 14, . . . 98. You can do the really short
method to count them: – the first slot can have the digits
1-9 for 9 choices, and the second can only have 2, 4, 6, 8, or 0 for
5 choices. Then the total number is 9× 5 = 45 numbers.

(b) Unfortunately, you cannot use the above technique for dividing
by 7, since 7 doesn’t restrict the last digit. Instead, you have to
note that the first 2-digit number that’s divisible by 7 is 14, the
next is 21, then 28, and so on. To find the last digit, you have
to count backwards from 99 to find one that’s divisible by 7. 99
does not divide evenly by 7, but with your calculator (sigh) you
can quickly find that 98÷ 7 = 14.

So our sequence is 14, 21, 28, . . . 98. This is just 2 × 7, 3 × 7, 4 ×
7, . . . 14 × 7. So there are (last − first + 1) = 14 − 2 + 1 = 13
numbers divisible by 7.

(c) Total number of 2-digit numbers: last - first + 1 = 90 - 10 + 1 =
90. So the total number of 2-digit numbers not divisible by 7 is
the total number minus the number that are divisible by 7. So,
we get 90− 13 = 77 for our answer.

2. First, note that 4-digit numbers run from 1000, 1001, 1002, . . . 9999.

(a) The first number that’s divisible by 3 is 1002, the next is 1005,
then 1008, and so on up to 9999, which also divides evenly by 3.

So our sequence is 1002, 1005, 1008, . . . 9999. This is just 334 ×
3, 335 × 3, 336 × 3, . . . 3333 × 3. So there are (last − first + 1) =
3333− 334 + 1 = 3000 numbers divisible by 3.

(b) Numbers that divide evenly by 5 end in either 0 or 5. You can do
the really short method to count them: the first slot can have the
digits 1-9 for 9 choices, the second and third slots can have 0-9
for 10 choices and the second can only have 0 or 5 for 2 choices.
Then the total number is 9× 10× 10× 2 = 1800 numbers.

(c) Numbers divisible by 3 and 5 must be divisible by 15. Looking
at our sequence in a), we can see that 1005 must be the first
number, then add 15 to get 1020, etc. Starting from 9999 and
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8 CHAPTER 4. PROBABILITY

working downwards, we’ll see that the first possibility is 9995,
which doesn’t divide, but 9990 does.

So our sequence is 1005, 1020, 1035, . . . 9990. This is just 67 ×
15, 68×15, 69×15, . . . 666. So the total number is 666−67 + 1 =
600.

(d) n(3 or 5) = n(3) +n(5)−n(3 and 5) = 3000 + 1800− 600 = 4200

(e) total number with 4-digits: 9999−1000+1 = 9000 numbers Then
the total divisible by neither 3 nor 5 is 9000− 4200 = 4800.

3. Case-sensitive, alpha-numeric passwords have 2 × 26 + 10 choices for
characters, or 62 different possibilities. The number of passwords con-
taining 4 characters is 62 × 62 × 62 × 62 = 14, 776, 336. The number
of passwords containing 5 characters is 62 × 62 × 62 × 62 × 62 =
916, 132, 832. The total number of passwords is then the sum of
these two (since you can’t have four and five at the same time), =
930, 909, 168.

4. (a) This is the same as in question #3: 916, 132, 832.

(b) If you can’t repeat, then you get 62 choices for the first one, 61
for the second, etc., to give 62×61×60×59×58 = 776, 520, 240.

(c) If the first number must be a letter, then you only have 52 pos-
sibilities for the first slot: 52× 62× 62× 62× 62 = 768, 369, 472.

5. (a) You have 62 choices for each slot, so result is 628 = 2.18× 1014.

(b) The number containing no digits is 528 = 5.35 × 1013. So the
number containing at least one digit is 2.18×1014−5.35×1013 =
1.65× 1014.

(c) The number containing no letters is 108. So the number contain-
ing at least one letter is 2.18×1014−108 = 2.18×1014 (essentially
the same number, since 108 is so much smaller).

(d) The number containing at least one digit and one letter must be
the total minus (the number containing no digits plus the number
containing no letters). So we get 2.18×1014−5.35×1013−108 =
1.65× 1014 (very close to the answer to (b) – you’d have to write
out a few more decimals to see the difference).

6. (a) If no “A”s are allowed, then we are constrained to 61 choices from
our original 62. Then we’ll get 616 = 5.15× 1010 passwords.
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4.1. COUNTING TECHNIQUES 9

(b) This will again give us 61 choices for each character, or 616 =
5.15× 1010 passwords.

(c) Now, we’re down to 60 choices, since we can’t have “A” or “a”.
We then get 606 = 4.67× 1010 passwords.

7. Peter has assigned 25-37 pages, so 25, 26, 27, . . . 37. # pages = last−
first + 1 = 37− 25 + 1 = 13 pages.

8. Gilles has assigned odd questions, so 7, 9, 11, . . . 89. It’s a bit tricky
to do the odd numbers, so I’m going to take all numbers from 7 to 89
and subtract the even numbers.

total number from 7 to 89: 89 - 7 + 1 = 83

even numbers: 8, 10, 12, . . . 88 is the same as 4×2, 5×2, 6×2, . . . 44×2.
So we get 44− 4 + 1 = 41 even numbers

odd numbers= 83− 41 = 42 odd numbered questions

9. first letter: 13 choices, second and third letters: 24 choices, all num-
bers: 10 choices

So we get 13 10 24 10 24 10 = 13 × 10 × 24 × 10 × 24 ×
10 = 7, 488, 000 possible postal codes. (Note that since postal codes
reference a geographical area and not a group of people, we’re not
likely to run out any time soon!)

10. (a) Counting on my fingers, I get that Tuesday, Thursday, and Sat-
urday contain the letter “t” for a total of 3.

(b) Counting on my fingers, I get that all days except for Monday
and Friday have “s” in them for a total of 5.

(c) I see that all of the days containing “t” also contain “s” for a
total of 3.

(d) Using my counting rules, I get that n(t or s) = n(t) + n(s) −
n(t & s) = 3 + 5− 3 = 5.

11. I will not be using 3 letters, leaving 23 lower-case letters to choose
from. But they have to be different, so I’ll get 23 × 22 choices = 506
choices.

12. 26 25 10 10 10 = 26× 25× 103 = 650, 000.
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4.2. PROBABILITY 15

4.2.2 Exercises

1. A fair twelve-sided die is rolled. What is the probability that the roll
is

(a) a 7?

(b) even?

(c) greater than 5?

(d) not a 7?

(e) a 1 or a 2?

2. Two four-sided dice are rolled. What is the probability that the roll

(a) results in the same number on both dice?

(b) results in different numbers on both dice?

(c) has a sum of 6?

(d) has at least one die rolling a 3?

3. An individual is presented with three different glasses of soft drink,
labeled A, B, and C. He is asked to taste all three and then list them
in order of preference. Suppose that the same soft drink has actually
been put into all three glasses.

(a) How many outcomes are there in this experiment? What proba-
bility would you assign to each one?

(b) What is the probability that A is ranked first?

(c) What is the probability that either B or C is ranked first?

(d) What is the probability that A is ranked first and B is ranked
last?

4. Your ATM/debit card has a four-digit PIN number associated with it.
If there are no restrictions on what digits or what order you can pick
them, then

(a) how many PIN numbers are possible?

(b) what is the probability that someone could guess your PIN ran-
domly?
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16 CHAPTER 4. PROBABILITY

(c) if that person saw you input the first two digits when you were at
the grocery checkout counter, what are their chances of guessing
your PIN correctly now?

Complete the following exercises involving contingency tables.

5. One hundred students each from the Computing Systems Technol-
ogy program and from the English department were asked who is the
greatest fictional wizard ever, with the following results.

Gandalf Dumbledore total

CST 90 10

English 40 60

total

(a) Calculate P (G).

(b) Calculate P (C|G).

(c) Calculate P (G|C).

(d) Calculate P (E or D).

6. A sampling of CST faculty and students were asked what operating
system they used on their home computer, with the following results.

Windows Linux

faculty 6 2

students 24 8

(a) What’s the probability that a random CST user (faculty or stu-
dent) will have Linux on their home machine?

(b) What’s the probability that a random CST student will have
Linux on their home machine?

(c) Are the events “student” and “Linux user’ independent?

7. One thousand television watchers from BC and Alberta were asked
if they watched the Rick Mercer Report on CBC with the following
results.
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4.2. PROBABILITY 17

Yes No

BC 500 500

AB 250 750

(a) What’s the probability that one of these people, when selected
randomly, is from BC or watches the RMR?

(b) What’s the probability that one of these people, when selected
randomly, is from BC and watches the RMR?

(c) What’s the probability that one of these people, when selected
randomly, is from Alberta and does not watch the RMR?

(d) What’s the probability that a Rick Mercer watcher is from BC?

(e) What’s the probability that a British Columbian watches Rick
Mercer?

8. A roving reporter surveyed all of the patrons inside the Starbucks and
the Moka House coffee houses in Cook Street Village (it was a slow
news day). The beverage each patron was drinking was noted and
summarized in the following table.

coffee tea other

Starbucks 45 9 6

Moka House 30 8 2

(a) Are the events “drinking coffee” and “Starbucks” independent?

(b) Are the events “tea” and “Moka House” independent?

9. StatsCan surveyed one hundred Canadians and found that 60 of them
exercise regularly, 75 of them eat healthy diets, and 45 of them do both.
Complete the following contingency table using the above information

exercise regularly don’t exercise regularly total

healthy diet

unhealthy diet

total

(a) If one of these Canadians is selected randomly, what is the prob-
ability that this person exercises regularly but does not eat a
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18 CHAPTER 4. PROBABILITY

healthy diet?

(b) If one of these Canadians is selected randomly, what is the prob-
ability that this person exercises regularly or eats a healthy diet?

(c) Is eating a healthy diet independent of exercising regularly for
this sample of Canadians?
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4.2. PROBABILITY 19

4.2.3 Answers

1. A fair twelve-sided die is rolled.

(a) P (7) = 1/12 (only one way to get a 7, and there are 12 outcomes)

(b) Even numbers from 1 to 12: 2, 4, 6, 8, 10, 12, so six possibilities
out of 12 outcomes. P (even) = 6/12 = 1/2. (Or you could note
that exactly half of the outcomes gave an even number to get an
even shorter solution.)

(c) P (> 5) = P (6 or 7 or 8 or 9 or 10 or 11 or 12) = 7/12

(d) P (not 7) = 1− P(7) = 11/12

(e) P (1 or 2) = 2/12 = 1/6

2. I’m going to use the brute force method here and list all possible rolls:

11 12 13 14

21 22 23 24

31 32 33 34

41 42 43 44

(a) We can see that there are sixteen possibilities in total, and four of
them will result in the same number on both dice, so P (both same) =
4/16 = 1/4.

(b) P (different) = 1− P(same) = 3/4.

(c) P (sum of 6) = 3/16 (need 42, 33, or 24).

(d) You can count them up to find P (at least one 3) = 7/16. [Or
you could say that’s P (at least one 3) = 1 − P(no 3s). And the
number of rolls with no 3s is 3 3 = 9 possibilities, so then you’d
get 1− 9/16 = 7/16.]

3. We should note that the order of items matters in this question.

(a) You can either just calculate or list the possible outcomes: {ABC,
ACB, BAC, BCA, CAB, CBA}. Since it’s the same soft drink in
each glass, the lists should all be equally probable at 1/6 each.

(b) Only 2 of the 6 outcomes have A first, so P (A first) = 2/6 = 1/3.
Or you could say that if A is first, there are two choices for second
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20 CHAPTER 4. PROBABILITY

place and one for third (or , if you insist).

(c) If either B or C is ranked first, then A is not. So P (B or C) =
1− P(A) = 2/3.

(d) If A is first and B is last, then C is in the middle. P (ACB) = 1/6.

4. Your ATM/debit card has a four-digit PIN number associated with it.
If there are no restrictions on what digits or what order you can pick
them, then

(a) There are 104 PIN numbers possible (or 10,000).

(b) If that person is only given one guess (I should have said that!),
then their chance is 1/10,000.

(c) If they know the first two numbers, then there are only 10 × 10
possible PIN numbers left. So their chances are now 1/100.

5. Here is the completed contingency table:

Gandalf Dumbledore total

CST 90 10 100

English 40 60 100

total 130 70 200

(a) P (G) = 130/200 = 13/20(or65%)

(b) P (C|G) = n(CG)/n(G) = 90/130 = 9/13(whichisroughly69%)

(c) P (G|C) = n(CG)/n(C) = 90/100 = 9/10(or90%)

(d) P (E or D) = (40 + 60 + 10)/200 = 11/20(or55%)
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4.2. PROBABILITY 21

6. Here is the completed contingency table:

Windows Linux total

faculty 6 2 8

students 24 8 40

total 30 10 40

(a) P (L) = 10/40 = 1/4 or 25%

(b) P (L|S) = 8/32 = 1/4 or 25%

(c) Yes, “student” and “Linux user” are independent because P (L) =
P (L|S) = 1/4.

7. One thousand television watchers from BC and Alberta were asked
if they watched the Rick Mercer Report on CBC with the following
results.

Yes No total

BC 500 500 1000

AB 250 750 1000

Total 750 1250 2000

(a) P(BC or Y) = (500 + 500 + 250)/2000 = 5/8 (or 62.5%).

(b) P(BC and Y) = 500/2000 = 1/4 (or 25%).

(c) P(AB and N) = 750/2000 = 3/8 (or 37.5%)

(d) P (BC|Y ) = n(BC and Y)/n(Y) = 500/750 = 2/3

(e) P (Y |BC) = n (Y and BC)/n(BC) = 500/1000 = 1/2 (or 50%)

8. Here is the completed contingency table:

coffee tea other total

Starbucks 45 9 6 60

Moka House 30 8 2 40

Total 75 17 8 100

(a) P (C) = 75/100 = 3/4 = 75%. P (C|S) = 45/60 = 3/4 = 75%.
Yes, these events are independent. (You could alternatively cal-
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22 CHAPTER 4. PROBABILITY

culate P (S) = 60% and P (S|C) = 60% to reach the same con-
clusion.)

(b) P (T ) = 17/100 = 17%. P (T |M) = 8/40 = 1/5 = 20%. As these
are not the same, the events are dependent.

9. (a) Here is the completed contingency table:

exercise regularly don’t exercise regularly total

healthy diet 45 30 75

unhealthy diet 15 10 25

total 60 40 100

(b) P (E H) = 15/100 = 15%.

(c) P (E or H) = (15 + 45 + 30)/100 = 90/100 = 90%.

(or P (E or H) = 1− P (E H) = 1− 10/100 = 90%)

(d) P (H) = 75/100 = 75%. P (H|E) = 45/60 = 75%. Since these
probabilities are the same, eating a healthy diet is independent
of exercising regularly for this sample of Canadians.
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