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Problem of the Week
Problem B

That’s A Lot of Reading

The first National Geographic magazine was published in September 1888.

a) Assume that the magazine was published every month of each year since the
first publication. By the end of this year, how many National Geographic
magazines would you have if you had one copy of each magazine? That is,
how many magazines would be in the complete collection from September
1888 to December 2020?

b) Assuming each magazine has 145 pages, how many pages would be in one
complete collection?

c) Assume that each issue is approximately 5mm thick. If you stacked the
magazines from one complete collection one on top of the other, would the
pile be taller than your classroom? Explain your reasoning.

d) Assume that each National Geographic magazine is 25.5 cm tall. If you laid
the magazines from one complete collection end-to-end, would they go
around a 400 m track?

Theme Number Sense



Problem of the Week
Problem B and Solution
That’s A Lot of Reading

Problem
The first National Geographic magazine was published in September 1888.

a) Assume that the magazine was published every month of each year since the first
publication. By the end of this year, how many National Geographic magazines would
you have if you had one copy of each magazine? That is, how many magazines would be
in the complete collection from September 1888 to December 2020?

b) Assuming each magazine has 145 pages, how many pages would be in one complete
collection?

c) Assume that each issue is approximately 5mm thick. If you stacked the magazines from
one complete collection one on top of the other, would the pile be taller than your
classroom? Explain your reasoning.

d) Assume that each National Geographic magazine is 25.5 cm tall. If you laid the
magazines from one complete collection end-to-end, would they go around a 400 m track?

Solution

(a) The complete collection would be as follows:
1888: 4 issues
1889 to 2020: 12 issues each year × 132 years = 1584 issues
Thus, there would have been a total of 4 + 1584 = 1588 issues between
September 1888 and December 2020.

(b) There would be 1588 issues × 145 pages per issue = 230 260 pages in one
complete set.

(c) The total height would be 1588 issues × 5 mm thick = 7940 mm or 7.94 m.
Unless your classroom has a cathedral ceiling, the magazine stack would be
higher than your classroom ceiling.

(d) The distance covered by laying the magazines end-to-end would be 1588
issues × 25.5 cm = 40 494 cm or 404.94 m, which is about 5 m longer than a
400 m track.



Problem of the Week
Problem B

Your Teeth, You Must Care For

Some dentists recommend that you brush your teeth twice a day for 2.5 minutes
each time.
Assume for these problems that this recommendation has been followed. Also
assume there are no leap years.

a) How many seconds per day of
brushing are required by this rec-
ommendation?

b) For about how many hours would
you brush your teeth in a year?

c) Over the past 25 years, for about
how many days would this hockey
player have brushed what teeth he
has?

d) Yoda was about 900 years old.
Regularly, his teeth he did brush.
For about how many weeks
would he have brushed his teeth
throughout his life?

Time Conversion List: (Look these up if you don’t know them.)
____ seconds = 1 minute ____ days = 1 year
____ hours = 1 day ____ weeks = 1 year
____ days = 1 week

Themes Geometry, Number Sense



Problem of the Week
Problem B and Solution

Your Teeth, You Must Care For

Problem
Some dentists recommend that you brush your teeth twice a day for 2.5 minutes each time.
Assume for these problems that this recommendation has been followed. Also assume there are
no leap years.

a) How many seconds per day of brushing are required by
this recommendation?

b) About how many hours would you brush your teeth in a
year?

c) Over the past 25 years, for about how many days would
this hockey player have brushed what teeth he has?

d) Yoda was about 900 years old. Regularly, his teeth he did
brush. For about how many weeks would he have brushed
his teeth throughout his life?

Solution

a) It is recommend that you brush for 2.5 minutes twice per day, for a total of
5 minutes per day. The recommended number of seconds per day is
5 minutes per day × 60 seconds per minute = 300 seconds per day.

b) The recommended number of minutes per year is
5 minutes per day × 365 days per year = 1825 minutes per year.
This is equal to 30 hours and 25 minutes, or 30 5

12 hours ≈ 30.42 hours.
Alternatively, 5 minutes is equal to 1

12 of an hour, giving
1
12 hours per day × 365 days = 365

12 hours or 30 5
12 hours.

c) The number of hours of brushing in 25 years is equal to
365
12 hours per year× 25 years = 9125

12 hours = 760 5
12 ≈ 760.42 hours. This

gives a total of 9125
12 hours ÷ 24 hours per day ≈ 31.7 days, slightly less than

32 days.
d) The number of hours of brushing in 900 years would be

365
12 hours per year × 900 years = 328 500

12 = 27 375 hours of brushing.
This gives 27 375 hours of brushing ÷ 24 hours per day = 1140.625 days of
brushing.
This is equal to 1140.625 days of brushing ÷ 7 days per week ≈ 162.95 or
almost 163 weeks of brushing.



Problem of the Week
Problem B

‘Place’ Value

Complete the puzzles below by entering the digits from 1 through 9 in the blank
boxes to make all the horizontal and vertical statements true. In each puzzle, use
each digit just once and do the operations in the order that they appear, from
left to right and from top to bottom.

56+ x =6

+ + _

+_ = 12

x x

+ _ = 4

= = =

5 50 3

52+ x =

+

+_ = 14

x

+ = 5

= = =

2 21 5

_
+

7

a) b)

In puzzle a), the location of the digit 6 has been given, so the eight empty boxes
each contain a different digit from 1 through 9, other than 6. In puzzle b), the
location of the digit 7 has been given, so the eight empty boxes each contain a
different digit from 1 through 9, other than 7.

Themes Computational Thinking, Number Sense



Problem of the Week
Problem B and Solution

‘Place’ Value

Problem
Complete the puzzles below by entering the digits from 1 through 9 in the blank boxes to make
all the horizontal and vertical statements true. In each puzzle, use each digit just once and do
the operations in the order that they appear, from left to right and from top to bottom.

56+ x =6

+ + _

+_ = 12

x x

+ _ = 4

= = =

5 50 3

52+ x =

+

+_ = 14

x

+ = 5

= = =

2 21 5

_
+

7

a) b)

In puzzle a), the location of the digit 6 has been given, so the eight empty boxes each contain a
different digit from 1 through 9, other than 6. In puzzle b), the location of the digit 7 has been
given, so the eight empty boxes each contain a different digit from 1 through 9, other than 7.

Solution
First, we will give you the final grids.

a) b)
56+ x =6

+ + _

+_ = 12

x x

+ _ = 4

= = =

5 50 3

1 8

9 4 7

2 5 3

52+ x =

+

+_ = 14

x

+ = 5

= = =

2 21 5

_
+

7

5 8 4

9 1 6

3 2

On the next page we will give a solution for each grid.



For puzzle a):
Label the unknown values with the letters shown below.

Let’s start with g. From the second column, we see that g must be
1, 2, or 5, since these are the only digits that divide into 50.
If g = 1, then 6 + d must be 50. This is not possible since d must
be a single digit.
If g = 2, then 6 + d must be 25. This is not possible since d must
be a single digit.
If g = 5, then since 10 × 5 = 50, 6 + d must be 10, and so d = 4.
This is possible.
Therefore g = 5 and d = 4. We add these to the grid.
Next, we’ll look at b. From the first row, we see that b must be 1,
2, 4, 7 or 8, since these are the only digits that divide 56. However,
b cannot be 4 since d = 4. Also, b cannot be 1 or 2 because then
a + 6 must be 56 or 28, which are both not possible since a must
be a single digit. Therefore, b = 7 or b = 8.
If b = 7, then a+ 6 must be 8, and so a = 2.
If a = 2, then c = 3 and f = 1 or c = 8 and f = 2.
However, if c = 3, then e = 13. Since 13 is not a digit, this is not
possible.
If c = 8, then both a = 2 and f = 2, which is not possible.
Therefore, b cannot be 7.
Therefore, b = 8 and a+ 6 must be 7, and so a = 1. We add these
to the grid.

Next, we’ll look at c. From the first column, we know that 1 + c is
a multiple of 5. This means c is either 4 or 9. Since d = 4, c cannot
be 4.
Therefore, c = 9.
Since c = 9, then since 10÷ 2 = 5 we must have f = 2.
From the second row, since c = 9, then e = 7.
From the third row, since f = 2, then h = 3 and the grid is now
complete.



For puzzle b):
Label the unknown values with the letters shown below.

Let’s start with G. From the second column, G must be a 1, 3 or 7
since they are the only single digits that divide into 21.
If G = 1, then B −E must be 21. This is not possible since B and
E must be single digits.
Also, G cannot be 7 since the digit 7 is already in the grid.
Therefore, G = 3. Looking at the third row, since G = 3 and
10÷ 2 = 5, then H = 2. We add these to the grid.

Next, we’ll look at C. From the first row, C must be 1, 2, or 4,
since they are the only single digits that divide into 52.
If C = 1, then A+B must be 52. This is not possible since A and
B must be single digits.
Also, C cannot be 2 since the digit 2 is already in the grid.
Therefore, C = 4.
From the third column, since 10 ÷ 2 = 5, then 4 + F must be 10.
This means F = 6. We add this to the grid.

The numbers we have not used yet are 1, 5, 8, and 9. Using the
second column, we see B − E must be 7 since 21 ÷ 3 = 7. The
only two remaining numbers that can make this equation true are
B = 8 and E = 1.
From the first row, since 13 × 4 = 52, A + 8 must be 13, and so
A = 5. This leaves D = 9 and the grid is now complete.



Problem of the Week
Problem B
Fare’s Fair!

Three brothers, Andy, Bob, and Curly, take a taxi together home from the
airport.

Their homes lie along the same route;

• Andy’s is 21 km from the airport,

• Bob’s is 42 km, and

• Curly’s is 63 km.

If the taxi fare is $2.00 per km, try to find at least two possible fair ways for each
of the three travellers to pay the driver (not including the tip)?

Themes Geometry, Number Sense



Problem of the Week
Problem B and Solution

Fare’s Fair!

Problem
Three brothers, Andy, Bob, and Curly, take a taxi together home from the airport.

Their homes lie along the same route;

• Andy’s is 21 km from the airport,

• Bob’s is 42 km, and

• Curly’s is 63 km.

If the taxi fare is $2.00 per km, try to find at least two possible fair ways for each of the three
travellers to pay the driver (not including the tip)?

Solution
The total cost is $2 per km × 63 km = $126. Here are three possible ways to pay
the driver.

Solution 1:
If each passenger pays 1

3 of the total cost, then they each pay $126÷ 3 = $42.

Solution 2:
Three passengers travel the first 1

3 of the trip (21 km) for $42, so each pays
$42÷ 3 = $14 for that portion of the trip. So Andy pays $14.
Two passengers travel the next 21 km for $42, so each pays $42÷ 2 = $21 each
for that portion of the trip plus $14 for the first portion of the trip. So Bob pays
$21 + $14 = $35.
Only one passenger, Curly, travels the final 21 km for $42. So Curly pays
$14 + $21 + $42 = $77 for all three portions of the trip.
Notice the total paid is $14 + $35 + $77 = $126.

Solution 3:
A third possibility is that they each pay according to their distance travelled.
Andy travels 21 km, Bob travels 42 km, and Curly travels 63 km, a total of
21 + 42 + 63 = 126 km. Thus it would cost $126÷ 126 km = $1.00 per km per
person. So Andy pays $21, Bob pays $42, and Curly pays $63.



Problem of the Week
Problem B

Care Package Data

December brings a time when many people feel generous and send care packages
to others. Suppose that one community of 35 000 people in Southern Ontario
handed out 1400 care packages to families within that community in 2019.

a) If the mass of a care package for one family is 13 kg, what is the total mass
of all the family care packages distributed in 2019?

b) If an average household has 4 people in it, how many households are in this
community?

c) What percentage of households in this community received a family care
package in 2019? Assume that no household receives more than one care
package.

d) If the community had a population of one million, how many care packages
might you predict the community would hand out to families within that
community?

Theme Number Sense



Problem of the Week
Problem B and Solution

Care Package Data

Problem
December brings a time when many people feel generous and send care packages to others.
Suppose that one community of 35 000 people in Southern Ontario handed out 1400 care
packages to families within that community in 2019.

a) If the mass of a care package for one family is 13 kg, what is the total mass of all the
family care packages distributed in 2019?

b) If an average household has 4 people in it, how many households are in this community?

c) What percentage of households in this community received a family care package in
2019? Assume that no household receives more than one care package.

d) If the community had a population of one million, how many care packages might you
predict the community would hand out to families within that community?

Solution

a) The total mass of family care packages distributed is
1400 care packages × 13 kg per package = 18 200 kg.

b) The number of households in this community is
35 000 people ÷ 4 people per household = 8750 households.

c) The percentage of households that received a family care package is
(1400 received care packages ÷ 8750 total households) × 100% = 16%.

d) This community would have
1 000 000 people ÷ 4 people per household = 250 000 households.
To determine the predicted number of family care packages, we will use the
16% found in part c).
Since 16% of the households received a care package, for every 100
households we would predict that there will be 16 households that receive a
care package.
Now 250 000÷ 100 = 2500, so there will be 2500× 16 = 40 000 households
that receive a family care package.
A second way to solve this question is to note that 16% = 0.16. Thus, the
number of households predicted to receive a family care package is
250 000 households × 0.16 = 40 000 households.



Problem of the Week
Problem B

Aisha’s Books

Aisha is spending a week at her family’s cottage and wants to read her favourite
book, which is 400 pages long.

a) If she reads one page every 36 seconds,
how many hours will it take her to
read her book?

b) Suppose Aisha only reads from 10:15
a.m. to 2:10 p.m., and from 7:20 p.m.
to 9:00 p.m. each day, starting on
Monday. On what day and at what
time will she finish reading her book?

c) Aisha decides to read a second book that is 350 pages in length, starting
right after finishing her first book. If she continues to read at the same
speed, then when will she finish her second book?

Themes Geometry, Number Sense



Problem of the Week
Problem B and Solution

Aisha’s Books

Problem
Aisha is spending a week at her family’s cottage and wants to read her favourite book, which is
400 pages long.

a) If she reads one page every 36 seconds, how
many hours will it take her to read her book?

b) Suppose Aisha only reads from 10:15 a.m.
to 2:10 p.m., and from 7:20 p.m. to 9:00
p.m. each day, starting on Monday. On
what day and at what time will she finish
reading her book?

c) Aisha decides to read a second book that is 350 pages in length, starting right after
finishing her first book. If she continues to read at the same speed, then when will she
finish her second book?

Solution

a) At a rate of one page every 36 seconds, 400 pages will take Aisha 400× 36 = 14 400
seconds, or 14 400÷ 60 = 240 minutes or 240÷ 60 = 4 hours to read.
Note: Another way to solve this problem is to notice that since there are 60 seconds in a
minute and 60 minutes in hour, there are 60× 60 = 3600 seconds in an hour. We could
then find the number of hours by calculating 14 400 seconds ÷ 3600 seconds per hour,
which equals 4 hours.

b) The number of hours between 10:15 a.m. and 2:10 p.m. is 3 hours (from 10:15 to 1:15),
plus 55 minutes (from 1:15 to 2:10). Thus Aisha will need another 5 minutes to finish the
book. Therefore, she will finish at 7:25 p.m. on Monday. This is five minutes after she
starts again at 7:20 p.m.

c) The second book will take Aisha 350× 36 = 12 600 seconds, which is equal to
12 600÷ 60 = 210 minutes, or 3 hours and 30 minutes.
Since she will start reading at 7:25 p.m. on Monday, Aisha will have 1 hour and 35
minutes, or 95 minutes, to read between 7:25 and 9:00 p.m. on Monday.
Aisha will need another 210− 95 = 115 minutes, or 1 hour and 55 minutes, to finish her
second book.
Starting at 10:15 a.m. on Tuesday and reading for 1 hour and 55 minutes will take her
until 12:10 p.m. So she will be done her second book at 12:10 p.m. on Tuesday.



Problem of the Week
Problem B
Interest-ing!

Monique and Tyrel were born on the same day. On the day they turned one year
old, Monique’s parents opened a savings account for her that earned 10% interest
per year. Starting that day, Monique’s parents put $100 in her account every
year on her birthday, stopping just after she turned six. After that, the money
remained in the account but Monique’s parents did not put in any more money.

Tyrel’s parents opened a similar savings account for him, however it wasn’t until
the day he turned six years old. Starting that day, his parents put $100 in his
account each year on his birthday, earning 10% interest per year.

Complete the two given tables to find the total amount of money in Monique’s
and Tyrel’s savings accounts. Who had the better saving strategy over 15 years?

For simplicity, round the interest to the nearest dollar for each year.

$



Monique

Year
Amount at
Beginning
of Year ($)

Interest
Earned
($)

New Total
at End of
Year ($)

1 100 10 110
2 210 21 231
3 331 33 364
4
5
6
7
8
9
10
11
12
13
14
15

Tyrel

Year
Amount at
Beginning
of Year ($)

Interest
Earned
($)

New Total
at End of
Year ($)

1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 100 10 110
7 210 21 231
8
9
10
11
12
13
14
15

Round the interest to the nearest dollar for each year.

Theme Number Sense



Problem of the Week
Problem B and Solution

Interest-ing!

Problem

$

Monique and Tyrel were born on the same day. On the day they turned one year old,
Monique’s parents opened a savings account for her that earned 10% interest per year.
Starting that day, Monique’s parents put $100 in her account every year on her birthday,
stopping just after she turned six. After that, the money remained in the account but
Monique’s parents did not put in any more money.

Tyrel’s parents opened a similar savings account for him, however it wasn’t until the day he
turned six years old. Starting that day, his parents put $100 in his account each year on his
birthday, earning 10% interest per year.

Complete the two given tables to find the total amount of money in Monique’s and Tyrel’s
savings accounts. Who had the better saving strategy over 15 years?

For simplicity, round the interest to the nearest dollar for each year.

Solution
Examining the total amount of money put into the accounts, and the results in
the tables on the following page, we make the following observations.

Monique’s parents’ put $100 into her account every year for 6 years, which is a
total of $100× 6 = $600. At the end of 15 years, she had $2000 in her account,
which means her account earned a total of $2000− $600 = $1400 in interest over
15 years.

Tyrel’s parents put $100 into his account every year for 10 years, which is a total
of $100× 10 = $1000. At the end of 15 years, he had $1752 in his account, which
means his account earned a total of $1752− $1000 = $752 in interest over 10
years.

Clearly, Monique’s parents had the better savings strategy. Even though her
parents put only $600 into her account in the first 6 years, her account earned
significantly more interest because the money was in the account for a longer
period of time.



Monique

Year
Amount at
Beginning
of Year ($)

Interest
Earned
($)

New Total
at End of
Year ($)

1 100 10 110
2 210 21 231
3 331 33 364
4 464 46 510
5 610 61 671
6 771 77 848
7 848 85 933
8 933 93 1026
9 1026 103 1129
10 1129 113 1242
11 1242 124 1366
12 1366 137 1503
13 1503 150 1653
14 1653 165 1818
15 1818 182 2000

Tyrel

Year
Amount at
Beginning
of Year ($)

Interest
Earned
($)

New Total
at End of
Year ($)

1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 100 10 110
7 210 21 231
8 331 33 364
9 464 46 510
10 610 61 671
11 771 77 848
12 948 95 1043
13 1143 114 1257
14 1357 136 1493
15 1593 159 1752



Problem of the Week
Problem B

In an Orderly Fashion

a) When we write the year 2021, we are writing two consecutive two-digit
numbers (20 and 21). Find all the other years from 1000 to 2021 that are
made up of two consecutive two-digit numbers written in order, and add
them to the table below.

b) Find the sum of the consecutive two-digit numbers for each year from part
a), and add this to the table below. For example, for 2021, the sum is
20 + 21 = 41. Describe the pattern formed by these sums.

c) Find the product of the consecutive two-digit numbers for each of the first 5
years in the table. Then find the differences of these products, in order. For
example, 10× 11 = 110 and 11× 12 = 132. The difference is
132− 110 = 22.
You will have five products and four differences.

(i) What pattern is formed by the differences?

(ii) Use this pattern to find the remaining products, without multiplying.

d) What sequence of numbers can you form by combining the numbers in the
sum column and the difference column?

Year Sum Product Difference

1011 10 + 11 = 21 10× 11 = 110 —

1112 11 + 12 = 23 11× 12 = 132 132− 110 = 22

2021 20 + 21 = 41 20× 21 = 420

Themes Algebra, Number Sense



Problem of the Week
Problem B and Solution
In an Orderly Fashion

Problem

a) When we write the year 2021, we are writing two consecutive two-digit numbers (20 and
21). Find all the other years from 1000 to 2021 that are made up of two consecutive
two-digit numbers written in order, and add them to the table below.

b) Find the sum of the consecutive two-digit numbers for each year from part a), and add
this to the table below. For example, for 2021, the sum is 20 + 21 = 41. Describe the
pattern formed by these sums.

c) Find the product of the consecutive two-digit numbers for each of the first 5 years in the
table. Then find the differences of these products, in order. For example, 10× 11 = 110
and 11× 12 = 132. The difference is 132− 110 = 22. You will have five products and
four differences.

(i) What pattern is formed by the differences?

(ii) Use this pattern to find the remaining products, without multiplying.

d) What sequence of numbers can you form by combining the numbers in the sum column
and the difference column?

Year Sum Product Difference

1011 10 + 11 = 21 10× 11 = 110 —

1112 11 + 12 = 23 11× 12 = 132 132− 110 = 22

2021 20 + 21 = 41 20× 21 = 420



Solution

(a) There are 11 years from 1000 to 2021 that are made up of consecutive
two-digit numbers written in order. They are

1011, 1112, 1213, 1314, 1415, 1516, 1617, 1718, 1819, 1920, and 2021

(b) The table shows that each sum is 2 more than the previous sum.

(c) (i) Each difference is 2 more than the previous difference.
If you fill in the difference column, then you can use that to fill in the
product column. For example, the difference of products for 1112 is 22.
This means that the next difference will be 24. Adding 132 + 24 = 156,
which is the next product. The entire table can be completed this way.

(ii) The completed table is below.

Year Sum Product Difference

1011 21 110 —

1112 23 132 22

1213 25 156 24

1314 27 182 26

1415 29 210 28

1516 31 240 30

1617 33 272 32

1718 35 306 34

1819 37 342 36

1920 39 380 38

2021 41 420 40

(d) If we combine the numbers in these 2 columns, we get the sequence of whole
numbers from 21 to 41.



Problem of the Week
Problem B

What’s for Lunch?

Sanji and his 34 classmates always bring sandwiches to school for lunch. One day,
everyone brought either a jelly sandwich, or a ham and cheese sandwich, or a
tuna salad sandwich.

If the number of students who brought jelly sandwiches (J) was twice the
number who brought ham and cheese (H), and four times the number who
brought tuna salad (T ), how many sandwiches were there of each type?

Hint: What should the total number of sandwiches be?
You may find the table useful for the ‘guess and check’ method.

T H J Total

1 ? 4 ?

2 8

Theme Number Sense



Problem of the Week
Problem B and Solution

What’s for Lunch?

Problem
Sanji and his 34 classmates always bring sandwiches to school for lunch. One day, everyone
brought either a jelly sandwich, or a ham and cheese sandwich, or a tuna salad sandwich.

If the number of students who brought jelly sandwiches (J) was twice the number who brought
ham and cheese (H), and four times the number who brought tuna salad (T ), how many
sandwiches were there of each type?

Hint: What should the total number of sandwiches be?
You may find the table useful for the ‘guess and check’ method.

T H J Total

1 2 4 7

2 4 8 14

3 6 12 21

4 8 16 28

5 10 20 35

6 12 24 42

Solution

Solution 1:
There are a total of 34 + 1 = 35 students. Therefore, there must be 35 sandwiches. The
completed table reveals that the only possible combination is 5 tuna salad, 10 ham and cheese,
and 20 jelly sandwiches, in order to give the correct total number of 35 sandwiches.

Solution 2:
An alternate, algebraic solution is presented below. The algebra used in this solution may be
beyond what students at this age have typically seen.
We are given that J = 4× T and J = 2×H. This means that H = 2× T .
We now have

J +H + T = 4× T + 2× T + T = 7× T

But J +H + T = 7× T is also equal to the total number of students.
Thus, 35 = 7× T , which gives T = 5.
Since T = 5, we get H = 2× 5 = 10, and J = 4× 5 = 20.
Therefore, 5 students brought a tuna salad sandwich, 10 students brought a ham and cheese
sandwich, and 20 students brought a jelly sandwich.



Problem of the Week
Problem B

Skyline Numbers

On June 3, 1989 the SkyDome (now known as the Rogers Centre) opened its
doors to the public.

a) The Toronto Blue Jays played their first World Series game at the SkyDome
on October 20, 1992. How many days was this after the opening of the
SkyDome? Don’t forget that 1992 was a leap year.

b) The overall cost of the SkyDome was $570 million. If construction officially
began on October 3, 1986, how much money was spent on average each month
from the date construction began until its opening?

c) If the original builders were expecting the total cost of $570 million to average
to a cost of $15 million per year over the lifetime of the SkyDome, for how
many years did the original builders expect the SkyDome to last?

SkyDome

Themes Geometry, Number Sense



Problem of the Week
Problem B and Solution

Skyline Numbers
SkyDome

Problem
On June 3, 1989 the SkyDome (now known as the Rogers Centre) opened its doors to the
public.

a) The Toronto Blue Jays played their first World Series game at the SkyDome on October 20,
1992. How many days was this after the opening of the SkyDome? Don’t forget that 1992
was a leap year.

b) The overall cost of the SkyDome was $570 million. If construction officially began on
October 3, 1986, how much money was spent on average each month from the date
construction began until its opening?

c) If the original builders were expecting the total cost of $570 million to average to a cost of
$15 million per year over the lifetime of the SkyDome, for how many years did the original
builders expect the SkyDome to last?

Solution

a) The number of days after June 3, 1989 until October 20, 1992 can be
calculated in this way:

Time Number of days
June 4, 1989 - June 3, 1991 365 × 2 = 730
June 4, 1991 - June 3, 1992* 366
June 4, 1992 - June 30, 1992 27

July 1992 31
August 1992 31

September 1992 30
October 1, 1992 - October 20, 1992 20

Total 1235
*1992 was a leap year.

b) The period from October 3, 1986 to June 3, 1989 is equal to 2 years and 8
months. This is equivalent to 2× 12 + 8 = 32 months.
Thus, the average cost per month is $570 000 000÷ 32 = $17 812 500 per
month.

c) The number of years they were expecting the SkyDome to last is
570 000 000÷ 15 000 000 = 38 years.



Problem of the Week
Problem B

It’s All Relative

Jacob has a picture on his wall of an enderman MinecraftTM character and
another of the Loch Ness Monster. The dimensions of each are shown below. He
wants to make a smaller scale drawing of each of them.

Jacob uses a scale of 1 : 6 to draw his enderman. He uses a different scale to draw
the Loch Ness Monster so that it is twice as tall as his drawing of the enderman.

a) How tall is Jacob’s drawing of the enderman?

b) What scale did Jacob use to draw the Loch Ness Monster?

c) How wide is Jacob’s drawing of the Loch Ness Monster?

24 cm

90
 c

m 60
 c

m

54 cm

Themes Geometry, Number Sense



Problem of the Week
Problem B and Solution

It’s All Relative

Problem
Jacob has a picture on his wall of an enderman MinecraftTM character and another of the Loch
Ness Monster. The dimensions of each are shown below. He wants to make a smaller scale
drawing of each of them. Jacob uses a scale of 1 : 6 to draw his enderman. He uses a different
scale to draw the Loch Ness Monster so that it is twice as tall as his drawing of the enderman.

a) How tall is Jacob’s drawing of the enderman?

b) What scale did Jacob use to draw the Loch Ness Monster?

c) How wide is Jacob’s drawing of the Loch Ness Monster?

24 cm

90
 c

m 60
 c

m

54 cm

Solution

a) The original picture of the enderman is 90 cm tall, and Jacob is using a scale
of 1 : 6 to make his smaller drawing. Thus, Jacob’s drawing is 90÷ 6 = 15 cm
tall.

b) Since Jacob’s drawing of the Loch Ness Monster is twice as tall as his drawing
of the enderman, that tells us his drawing of the Loch Ness Monster is
2× 15 = 30 cm tall. The original picture of the Loch Ness Monster is 60 cm
tall. So the scale is 30 : 60, which is equivalent to 1 : 2.

c) The original picture of the Loch Ness Monster is 54 cm wide, and Jacob is
using a scale of 1 : 2 to make his smaller drawing. Thus, Jacob’s drawing is
54÷ 2 = 27 cm wide.



Problem of the Week
Problem B

Jesse Goes Camping

Jesse is going camping and is buying her food from three different stores. At each
store she pays with a $20 bill, and is never charged tax.

a) Without using a calculator, complete the following charts. Round each total
amount to the nearest 5 cents before calculating the change.

Store 1

Item Cost

Bread $2.67

Milk $4.47

Peanut
Butter

$2.34

Jelly $2.25

Total

Rounded

Change

Store 2

Item Cost

Hotdogs $5.00

Hotdog
Buns

$2.39

Ketchup $1.99

Mustard $1.09

Relish $3.34

Total

Rounded

Change

Store 3

Item Cost

Yogurt $2.67

Trail
Mix

$4.99

Grapes $3.64

Chips $3.65

Total

Rounded

Change

b) How much money does Jesse have left after buying everything?

c) Assuming she was given the fewest number of bills and coins possible for her
change at each store, how many of each type of bill or coin was Jesse given?

$10 bill: 25 cent coin (quarter):

$5 bill: 10 cent coin (dime):

$2 coin: 5 cent coin (nickel):

$1 coin:

Theme Number Sense



Problem of the Week
Problem B and Solution

Jesse Goes Camping

Problem
Jesse is going camping and is buying her food from three different stores. At each store she
pays with a $20 bill, and is never charged tax.

a) Without using a calculator, complete the following charts. Round each total amount to the
nearest 5 cents before calculating the change.

Store 1

Item Cost

Bread $2.67

Milk $4.47

Peanut
Butter

$2.34

Jelly $2.25

Total $11.73

Rounded $11.75

Change $8.25

Store 2

Item Cost

Hotdogs $5.00

Hotdog
Buns

$2.39

Ketchup $1.99

Mustard $1.09

Relish $3.34

Total $13.81

Rounded $13.80

Change $6.20

Store 3

Item Cost

Yogurt $2.67

Trail
Mix

$4.99

Grapes $3.64

Chips $3.65

Total $14.95

Rounded $14.95

Change $5.05

b) How much money does Jesse have left after buying everything?

c) Assuming she was given the fewest number of bills and coins possible for her change at each
store, how many of each type of bill or coin was Jesse given?

Solution

a) The completed charts are shown above.

b) Jesse’s total change is $8.25 + $6.20 + $5.05 = $19.50.



c) We need to calculate the number of each type of bill or coin Jesse received
from each store.

• At Store 1, her change of $8.25 is one $5 bill, one $2 coin, one $1 coin,
and one quarter.

• At Store 2, her change of $6.20 is one $5 bill, one $1 coin, and two dimes.

• At Store 3, her change of $5.05 is one $5 bill, and one nickel.

Thus, in total, she would have the following:

$10 bill: 0 25 cent coin (quarter): 1
$5 bill: 3 10 cent coin (dime): 2
$2 coin: 1 5 cent coin (nickel): 1
$1 coin: 2
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Problem of the Week
Problem B

Farmer Mac’s Bales

Farmer Mac’s hay bales are in the shape of rectangular prisms. Each hay bale is
2 m long by 2 m wide by 1.5 m high. The hay bales lie in rows in a field with one
of the square sides of each hay bale on the ground and the rectangular sides of
the hay bales facing each other. Farmer Mac leaves a 50 cm space between each
hay bale.

a) Determine the length of row of 20 hay bales.

b) What is the total area, in m2, of the ground underneath the 20 hay bales?

Themes Algebra, Geometry



Problem of the Week
Problem B and Solution

Farmer Mac’s Bales

Problem
Farmer Mac’s hay bales are in the shape of rectangular prisms. Each hay bale is 2 m long by 2
m wide by 1.5 m high. The hay bales lie in rows in a field with one of the square sides of each
hay bale on the ground and the rectangular sides of the hay bales facing each other. Farmer
Mac leaves a 50 cm space between each hay bale.

a) Determine the length of row of 20 hay bales.

b) What is the total area, in m2, of the ground underneath the 20 hay bales?

Solution

a) We will look at two ways to determine the length of a row of 20 hay bales.
The first way is by using a table.
The diagram below illustrates the first three bales, with 0.5 m between them
(since 50 cm = 0.5 m).

The first bale is 2 m long, and each new bale after adds 2 + 0.5 = 2.5 m to
the length. We will show this in the following table.
bales length
1 2
2 4.5
3 7
4 9.5
5 12
6 14.5
7 17
8 19.5
9 22
10 24.5

bales length
11 27
12 29.5
13 32
14 34.5
15 37
16 39.5
17 42
18 44.5
19 47
20 49.5

Therefore, the length of a row with 20 hay bales is 49.5 m.



The second way we will find the length of a row with 20 bales is by setting
up an algebraic expression.
If we let b represent the number of bales and s represent the number of
spaces, then an algebraic expression for the length of a row of bales, in m, is

2× b+ 0.5× s

Now, when there are 20 bales and 19 spaces the length becomes:

2× 20 + 0.5× 19 = 40 + 9.5

= 49.5

Therefore, the length of a row with 20 hay bales is 49.5 m.

b) The base of each hay bale is 2 m by 2 m.
So the area under each hay bale is 2× 2 = 4 m2.

There are 20 hay bales in the row, so the total area of the ground
underneath the 20 hay bales is 20× 4 = 80 m2.



Problem of the Week
Problem B

Your Teeth, You Must Care For

Some dentists recommend that you brush your teeth twice a day for 2.5 minutes
each time.
Assume for these problems that this recommendation has been followed. Also
assume there are no leap years.

a) How many seconds per day of
brushing are required by this rec-
ommendation?

b) For about how many hours would
you brush your teeth in a year?

c) Over the past 25 years, for about
how many days would this hockey
player have brushed what teeth he
has?

d) Yoda was about 900 years old.
Regularly, his teeth he did brush.
For about how many weeks
would he have brushed his teeth
throughout his life?

Time Conversion List: (Look these up if you don’t know them.)
____ seconds = 1 minute ____ days = 1 year
____ hours = 1 day ____ weeks = 1 year
____ days = 1 week

Themes Geometry, Number Sense



Problem of the Week
Problem B and Solution

Your Teeth, You Must Care For

Problem
Some dentists recommend that you brush your teeth twice a day for 2.5 minutes each time.
Assume for these problems that this recommendation has been followed. Also assume there are
no leap years.

a) How many seconds per day of brushing are required by
this recommendation?

b) About how many hours would you brush your teeth in a
year?

c) Over the past 25 years, for about how many days would
this hockey player have brushed what teeth he has?

d) Yoda was about 900 years old. Regularly, his teeth he did
brush. For about how many weeks would he have brushed
his teeth throughout his life?

Solution

a) It is recommend that you brush for 2.5 minutes twice per day, for a total of
5 minutes per day. The recommended number of seconds per day is
5 minutes per day × 60 seconds per minute = 300 seconds per day.

b) The recommended number of minutes per year is
5 minutes per day × 365 days per year = 1825 minutes per year.
This is equal to 30 hours and 25 minutes, or 30 5

12 hours ≈ 30.42 hours.
Alternatively, 5 minutes is equal to 1

12 of an hour, giving
1
12 hours per day × 365 days = 365

12 hours or 30 5
12 hours.

c) The number of hours of brushing in 25 years is equal to
365
12 hours per year× 25 years = 9125

12 hours = 760 5
12 ≈ 760.42 hours. This

gives a total of 9125
12 hours ÷ 24 hours per day ≈ 31.7 days, slightly less than

32 days.
d) The number of hours of brushing in 900 years would be

365
12 hours per year × 900 years = 328 500

12 = 27 375 hours of brushing.
This gives 27 375 hours of brushing ÷ 24 hours per day = 1140.625 days of
brushing.
This is equal to 1140.625 days of brushing ÷ 7 days per week ≈ 162.95 or
almost 163 weeks of brushing.



Problem of the Week
Problem B

Squirrelly Over Nuts
Squiggles the Squirrel loves nuts. He has to be
sure that he has enough for the winter, so he
decides to hide a bunch around his yard. He
buries them in a special way so that he will be
able to find them. A portion of his yard is shown
as a grid below.
In hiding the nuts, he uses the following plan. Starting at X he buries 2 nuts. He
will then repeat the following three steps.

1. He moves 2 m north, 3 m east, and 1 m south, and then buries 3 nuts.

2. He moves 3 m north, 3 m east, and 2 m south, and then buries 5 nuts.

3. He moves 4 m north, 3 m east, and 3 m south, and then buries 8 nuts.

a) On the grid below, mark the positions of Squiggles’ first four hiding spots.
Assume each grid line measures 1 m.

b) Suppose that Squiggles then repeats the three steps, starting from where he
last buried nuts. Mark these next three hiding spots on your grid.

c) Suppose Squiggles repeats the three steps four more times. Use the pattern
in the number of buried nuts to find how many nuts will he have hidden in
total.

EXTENSION: Examine the points on your grid from part b). Describe how
Squiggles could reach his hiding spots with the least amount of running around.

Themes Algebra, Geometry



Problem of the Week
Problem B and Solution

Squirrelly Over Nuts

Problem

Squiggles the Squirrel loves nuts. He has to be sure that
he has enough for the winter, so he decides to hide a
bunch around his yard. He buries them in a special way
so that he will be able to find them. A portion of his
yard is shown as a grid below.

In hiding the nuts, he uses the following plan. Starting at X he buries 2 nuts. He will then
repeat the following three steps.

1. He moves 2 m north, 3 m east, and 1 m south, and then buries 3 nuts.

2. He moves 3 m north, 3 m east, and 2 m south, and then buries 5 nuts.

3. He moves 4 m north, 3 m east, and 3 m south, and then buries 8 nuts.

a) On the grid below, mark the positions of Squiggles’ first four hiding spots. Assume each
grid line measures 1 m.

b) Suppose that Squiggles then repeats the three steps, starting from where he last buried
nuts. Mark these next three hiding spots on your grid.

c) Suppose Squiggles repeats the three steps four more times. Use the pattern in the
number of buried nuts to find how many nuts will he have hidden in total.

EXTENSION: Examine the points on your grid from part b). Describe how Squiggles could
reach his hiding spots with the least amount of running around.



Solution

a),b) The grid below shows Squiggles’ first four hiding spots with his path shown
in bold lines, and the first repetition of steps 1, 2, and 3 of his plan.

c) During each repetition of steps 1, 2, and 3, Squiggles buries 3, then 5, then 8
nuts. Thus, with each repetition, he buries 3 + 5 + 8 = 16 nuts. Since there
are six repetitions in total, plus the 2 nuts he buried at X, he will have
hidden a total of

6× 16 + 2 = 96 + 2 = 98 nuts

EXTENSION: The grid below reveals that Squiggles’ nuts are buried at points
along the straight line (dotted) which, in effect, follows the pattern for every one
square north it goes three squares east. Since the shortest distance between two
points is along a straight line, he could save a lot of time and energy by just
moving along this line and hiding his nuts at the appropriate points.
(But he’s a squirrel, so he naturally likes to run about erratically!)



Problem of the Week
Problem B
Word Up!

In the diagram below, we can connect the letters of the word PLAY by drawing a
straight line between each pair of consecutive letters in the word, and then
another straight line from the last letter back to the first.

When we connect the letters of the word PLAY, we can see that the shape
formed is a rectangle.

a) Which of the words shown below will also create a rectangle when we
connect their letters in the diagram?

SICK

SULK

HACK

PLAY

MODE

DAUB

S

Y

U

I

H

E

O

A

P

B

D

M

K

G

L

C

b) Name the shapes formed when we connect the letters of these words:
BEAM, BOYS, DAM.

Challenge: What other words can you find which make polygons when you
connect their letters in the diagram?

Theme Geometry



Problem of the Week
Problem B and Solution

Word Up!

Problem
In the diagram below, we can connect the letters of the word PLAY by drawing a straight line
between each pair of consecutive letters in the word, and then another straight line from the
last letter back to the first.

When we connect the letters of the word PLAY, we can see that the shape formed is a
rectangle.

a) Which of the words shown below will also create a rectangle when we connect their
letters in the diagram?

SICK

SULK

HACK

PLAY

MODE

DAUB

S

Y

U

I

H

E

O

A

P

B

D

M

K

G

L

C

b) Name the shapes formed when we connect the letters of these words:
BEAM, BOYS, DAM.

Challenge: What other words can you find which make polygons when you connect their
letters in the diagram?

Solution

(a) SICK, SULK, HACK and PLAY form rectangles.
Note that SICK and PLAY form squares, but as a square is a type of
rectangle, we include these.
Note also that though a square is a rectangle, a rectangle is not always a
square.

(b) The shapes formed are: BEAM: rectangle
BOYS: quadrilateral
DAM: isosceles right-angled triangle

Challenge: Various words and polygons are possible, including:
YOU: isosceles right-angled triangle
MOB: isosceles right-angled triangle
BAM: right-angled triangle
CASH: quadrilateral

POD: right-angled triangle
MASH: parallelogram
POSH: isosceles triangle
GOAL: parallelogram



Problem of the Week
Problem B
Flangles

Semaphore signal flags are used to communicate in places such as on aircraft carriers. Each
letter is represented by a specific position of the two flags. Each flag is placed vertically,
horizontally, or exactly halfway between the vertical and the horizontal.

a) Add each letter to the table below by looking at the type of angle between the two flags
in the signal for that letter. Letters A and L are already placed. The ‘space’ is not a
letter. It is used to put a space between words. Assume the angles are between 0◦ and
180◦, but can also include 0◦ and 180◦.

Angle Type Letters

Acute A,

Right

Obtuse

Straight L,

Here is how we know that the angle for letter A is acute and for letter L is straight:

Letter A Letter L

b) When communicating with semaphore signal flags, there are only four different angle
measurements between the two flags. What are these angles? Assume the angles are
between 0◦ and 180◦, but can also include 0◦ and 180◦.

c) Try to communicate a simple message to a friend using your arms as semaphores.

Theme Geometry



Problem of the Week
Problem B and Solution

Flangles

Problem

Semaphore signal flags are used to communicate in places such as on aircraft carriers. Each
letter is represented by a specific position of the two flags. Each flag is placed vertically,
horizontally, or exactly halfway between the vertical and the horizontal.

a) Add each letter to the table below by looking at the type of angle between the two flags
in the signal for that letter. Letters A and L are already placed. The ‘space’ is not a
letter. It is used to put a space between words. Assume the angles are between 0◦ and
180◦, but can also include 0◦ and 180◦.

Angle Type Letters

Acute A,

Right

Obtuse

Straight L,

Here is how we know that the angle for letter A is acute and for letter L is straight:

Letter A Letter L

b) When communicating with semaphore signal flags, there are only four different angle
measurements between the two flags. What are these angles? Assume the angles are
between 0◦ and 180◦, but can also include 0◦ and 180◦.

c) Try to communicate a simple message to a friend using your arms as semaphores.



Solution

a) The appropriate groups of letters are:

Angle Type Letters

Acute A, G, H, O, T, W, Z

Right B, F, I, J, N, P, U, X

Obtuse C, E, K, M, Q, S, V, Y

Straight D, L, R

b) Since each acute angle is halfway between horizontal and the vertical, each
one must measure 1

2 of 90◦ which is 45◦.
Also, each obtuse angle must measure 90◦ + 45◦ = 135◦.
Therefore, the four angles in use are 45◦, 90◦, 135◦, and 180◦.



Problem of the Week
Problem B
Fare’s Fair!

Three brothers, Andy, Bob, and Curly, take a taxi together home from the
airport.

Their homes lie along the same route;

• Andy’s is 21 km from the airport,

• Bob’s is 42 km, and

• Curly’s is 63 km.

If the taxi fare is $2.00 per km, try to find at least two possible fair ways for each
of the three travellers to pay the driver (not including the tip)?

Themes Geometry, Number Sense



Problem of the Week
Problem B and Solution

Fare’s Fair!

Problem
Three brothers, Andy, Bob, and Curly, take a taxi together home from the airport.

Their homes lie along the same route;

• Andy’s is 21 km from the airport,

• Bob’s is 42 km, and

• Curly’s is 63 km.

If the taxi fare is $2.00 per km, try to find at least two possible fair ways for each of the three
travellers to pay the driver (not including the tip)?

Solution
The total cost is $2 per km × 63 km = $126. Here are three possible ways to pay
the driver.

Solution 1:
If each passenger pays 1

3 of the total cost, then they each pay $126÷ 3 = $42.

Solution 2:
Three passengers travel the first 1

3 of the trip (21 km) for $42, so each pays
$42÷ 3 = $14 for that portion of the trip. So Andy pays $14.
Two passengers travel the next 21 km for $42, so each pays $42÷ 2 = $21 each
for that portion of the trip plus $14 for the first portion of the trip. So Bob pays
$21 + $14 = $35.
Only one passenger, Curly, travels the final 21 km for $42. So Curly pays
$14 + $21 + $42 = $77 for all three portions of the trip.
Notice the total paid is $14 + $35 + $77 = $126.

Solution 3:
A third possibility is that they each pay according to their distance travelled.
Andy travels 21 km, Bob travels 42 km, and Curly travels 63 km, a total of
21 + 42 + 63 = 126 km. Thus it would cost $126÷ 126 km = $1.00 per km per
person. So Andy pays $21, Bob pays $42, and Curly pays $63.



Problem of the Week
Problem B

Aisha’s Books

Aisha is spending a week at her family’s cottage and wants to read her favourite
book, which is 400 pages long.

a) If she reads one page every 36 seconds,
how many hours will it take her to
read her book?

b) Suppose Aisha only reads from 10:15
a.m. to 2:10 p.m., and from 7:20 p.m.
to 9:00 p.m. each day, starting on
Monday. On what day and at what
time will she finish reading her book?

c) Aisha decides to read a second book that is 350 pages in length, starting
right after finishing her first book. If she continues to read at the same
speed, then when will she finish her second book?

Themes Geometry, Number Sense



Problem of the Week
Problem B and Solution

Aisha’s Books

Problem
Aisha is spending a week at her family’s cottage and wants to read her favourite book, which is
400 pages long.

a) If she reads one page every 36 seconds, how
many hours will it take her to read her book?

b) Suppose Aisha only reads from 10:15 a.m.
to 2:10 p.m., and from 7:20 p.m. to 9:00
p.m. each day, starting on Monday. On
what day and at what time will she finish
reading her book?

c) Aisha decides to read a second book that is 350 pages in length, starting right after
finishing her first book. If she continues to read at the same speed, then when will she
finish her second book?

Solution

a) At a rate of one page every 36 seconds, 400 pages will take Aisha 400× 36 = 14 400
seconds, or 14 400÷ 60 = 240 minutes or 240÷ 60 = 4 hours to read.
Note: Another way to solve this problem is to notice that since there are 60 seconds in a
minute and 60 minutes in hour, there are 60× 60 = 3600 seconds in an hour. We could
then find the number of hours by calculating 14 400 seconds ÷ 3600 seconds per hour,
which equals 4 hours.

b) The number of hours between 10:15 a.m. and 2:10 p.m. is 3 hours (from 10:15 to 1:15),
plus 55 minutes (from 1:15 to 2:10). Thus Aisha will need another 5 minutes to finish the
book. Therefore, she will finish at 7:25 p.m. on Monday. This is five minutes after she
starts again at 7:20 p.m.

c) The second book will take Aisha 350× 36 = 12 600 seconds, which is equal to
12 600÷ 60 = 210 minutes, or 3 hours and 30 minutes.
Since she will start reading at 7:25 p.m. on Monday, Aisha will have 1 hour and 35
minutes, or 95 minutes, to read between 7:25 and 9:00 p.m. on Monday.
Aisha will need another 210− 95 = 115 minutes, or 1 hour and 55 minutes, to finish her
second book.
Starting at 10:15 a.m. on Tuesday and reading for 1 hour and 55 minutes will take her
until 12:10 p.m. So she will be done her second book at 12:10 p.m. on Tuesday.



Problem of the Week
Problem B

Reflecting on Your Design

In parts a) and b), we are going to be performing a number of reflections. When you are
finished all the reflections, you should have an overall pattern that is pleasing to the eye.

a) The solid lines on the right show the
start of a pattern. The dotted lines rep-
resent mirrors that will reflect an im-
age. First, reflect the solid lines across
mirror A to create new solid lines be-
tween mirrors A and B. Then reflect the
new solid lines across mirror B to cre-
ate new solid lines between mirrors B
and C. Continue in this way to finish
the design, and reflect the new lines of
the pattern across mirrors C, D, E, F,
and then G.

A

B

C

D

E

F

G

b) The start of a second pattern is shown
on the right. The dotted lines represent
mirrors that will reflect an image. First,
reflect the pattern across mirror A to
create a new pattern between mirrors
A and B. Then reflect the new pattern
across mirror B to create a new pattern
between mirrors B and C. Continue in
this way to finish the design, and reflect
the new pattern across mirrors C, D and
then E.

A

B

C

D

E

c) Describe to a classmate the process you used to complete your design accurately.

Theme Geometry



Problem of the Week
Problem B and Solution
Reflecting on Your Design

Problem
In parts a) and b), we are going to be performing a number of reflections. When you are
finished all the reflections, you should have an overall pattern that is pleasing to the eye.

a) The solid lines on the right show the
start of a pattern. The dotted lines rep-
resent mirrors that will reflect an im-
age. First, reflect the solid lines across
mirror A to create new solid lines be-
tween mirrors A and B. Then reflect the
new solid lines across mirror B to cre-
ate new solid lines between mirrors B
and C. Continue in this way to finish
the design, and reflect the new lines of
the pattern across mirrors C, D, E, F,
and then G.

A

B

C

D

E

F

G

b) The start of a second pattern is shown
on the right. The dotted lines represent
mirrors that will reflect an image. First,
reflect the pattern across mirror A to
create a new pattern between mirrors
A and B. Then reflect the new pattern
across mirror B to create a new pattern
between mirrors B and C. Continue in
this way to finish the design, and reflect
the new pattern across mirrors C, D and
then E.

A

B

C

D

E

c) Describe to a classmate the process you used to complete your design accurately.

Solution
The completed diagrams are shown on the next page.



a)

b)

c) Here are some strategies you might have used.

• Use a MIRA or some other optical drawing instrument to ‘reflect’ across the dotted lines.

• Fold the paper along the dotted line, trace the solid lines onto the back of the next
section, and then open the paper up and trace the solid lines through the paper so they
are on the front.

• Mark key points on the pattern, such as the vertices of any closed shape or where a line
changes direction. Then measure the horizontal or vertical distance from each key point
to the dotted line. Use these distances to draw the key points in the next section, and
then complete the pattern using the key points.



Problem of the Week
Problem B
Crazy Grids

The grid below consists of four rows, each with five 1 by 1 squares. Seven of these squares
contain groups of dogs. These dogs play nicely with other dogs in their own group, but do not
play well with the dogs in other groups. You would like to separate the groups of dogs by
putting up fences along some of the dashed gridlines.

a) Find two ways to put up fences that would divide the grid into seven
distinct regions, so that each region contains the same number of 1
by 1 squares as dogs.
An example of a different 3 by 3 grid divided into three such regions
is shown to the right.

b) Share your solutions with your classmates. Did they find solutions different from yours?

c) Move the seven groups of dogs to different squares in the grid, and repeat part a) using
your new grid. Did you find any arrangements for which there was NO solution?

Not printing this page? You can divide the grid on our interactive worksheet.

Themes Computational Thinking, Geometry
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Problem of the Week
Problem B and Solution

Crazy Grids

Problem

The grid below consists of four rows, each with five 1 by 1 squares. Seven of these squares
contain groups of dogs. These dogs play nicely with other dogs in their own group, but do not
play well with the dogs in other groups. You would like to separate the groups of dogs by
putting up fences along some of the dashed gridlines.

a) Find two ways to put up fences that would divide the grid into seven
distinct regions, so that each region contains the same number of 1
by 1 squares as dogs.
An example of a different 3 by 3 grid divided into three such regions
is shown to the right.

b) Share your solutions with your classmates. Did they find solutions different from yours?

c) Move the seven groups of dogs to different squares in the grid, and repeat part a) using
your new grid. Did you find any arrangements for which there was NO solution?

Not printing this page? You can divide the grid on our interactive worksheet.

https://www.geogebra.org/m/pvy89pty


Solution

a) Two different solutions are shown below.

b) There are six solutions in total. See if you can find them all!

c) There are many ways to place the dogs. One arrangement for which there is NO solution
is to place all seven squares with dogs clustered together in one corner of the grid, like in
the grid below.

Since there are seven groups of dogs and we want to divide the grid into seven distinct
regions, each group of dogs except the single dogs needs adjacent empty squares in order
for a solution to exist. When all the dogs are clustered together like this, there aren’t
enough adjacent empty squares, so it is not possible to find a solution.



Problem of the Week
Problem B

High Noon, Two Trains, and a Bee

The Kitchener and London train stations are 100 km apart on a straight section
of railroad. A train leaves Kitchener Station at noon, and travels toward London
Station. A different train leaves London Station at noon, and travels toward
Kitchener Station on a parallel track.

Kitchener 	London

100	km

a) The train from Kitchener is travelling at 60 km per hour. What is its speed
in km per minutes?

b) The train from London is travelling at 90 km per hour. What is its speed in
km per minutes?

c) Find the time that the trains begin to pass each other. To do so, you may
find completing the table below helpful.

Time Distance travelled Distance travelled Total distance
(in minutes by the train by the train travelled by
after noon) leaving Kitchener leaving London the two trains

10

20

30

40

50

60

Extension: Bert the magical bee flies at 120 km per hour back and forth
between the two trains as they travel towards one another. What is the total
distance he has travelled just as the trains begin to pass one another?
(Note: Bert will not lose any time as he changes direction.)

Themes Algebra, Geometry



Problem of the Week
Problem B and Solution

High Noon, Two Trains, and a Bee

Problem
The Kitchener and London train stations are 100 km apart on a straight section of railroad. A
train leaves Kitchener Station at noon, and travels toward London Station. A different train
leaves London Station at noon, and travels toward Kitchener Station on a parallel track.

Kitchener 	London

100	km

a) The train from Kitchener is travelling at 60 km per hour. What is its speed in km per
minutes?

b) The train from London is travelling at 90 km per hour. What is its speed in km per
minutes?

c) Find the time that the trains begin to pass each other. To do so, you may find
completing the table below helpful.

Time Distance travelled Distance travelled Total distance
(in minutes by the train by the train travelled by
after noon) leaving Kitchener leaving London the two trains

10 10 15 25

20 20 30 50

30 30 45 75

40 40 60 100

50 50 75 125

60 60 90 150

Extension: Bert the magical bee flies at 120 km per hour back and forth between the two
trains as they travel towards one another. What is the total distance he has travelled just as
the trains begin to pass one another?
(Note: Bert will not lose any time as he changes direction.)



Solution

a) The train from Kitchener has a speed of

60 km/hour =
60 km
60 min

= 1 km/min.

b) The train from London has a speed of
90 km
60 min

= 1.5 km/min.

c) The train from Kitchener has a speed of 1 km/min. Thus in 10 minutes, it
will travel 10 km.
The train from London has a speed of 1.5 km/min. Thus in 10 minutes, it
will travel 15 km.
We can now fill in the table. This is done on the previous page.
The two trains will begin to pass each other when the total distance
travelled is equal to the distance between the two stations. The table values
reveal that this occurs 40 minutes after noon.
Therefore, the trains begin to pass each other at 12:40 pm.

Extension:
Magical Bert flies at 120 km/hr, or

120 km
60 min

= 2 km/min, or 20 km in 10 minutes.
Since the trains begin to pass one another after 40 minutes, Bert is flying back
and forth between the trains for 40 minutes. Thus after 40 minutes, he will have
flown 20 km× 4 = 80 km in total.



Problem of the Week
Problem B

Something’s Missing...

The figures in the diagram below are similar. They each contain a circle and
some straight lines.

a) Suppose new figures are created by removing all straight lines which lie
outside the circle from 75% of the figures.

(i) Draw a diagram showing what one of the new figures would look like.

(ii) How many new figures are created?

(iii) How many of the original figures remain unchanged?

b) Now suppose that the circle is removed from 2
3 of the new figures created in

part a).

(i) How many of the new figures from part a) will still contain a circle?

(ii) Draw a diagram of one of the new figures with the circle removed. Then
name all the geometric shapes formed by the straight lines in this figure.

Theme Geometry



Problem of the Week
Problem B and Solution
Something’s Missing...

Problem
The figures in the diagram below are similar. They each contain a circle and some straight
lines.
a) Suppose new figures are created by re-

moving all straight lines which lie out-
side the circle from 75% of the figures.

(i) Draw a diagram showing what one
of the new figures would look like.

(ii) How many new figures are created?

(iii) How many of the original figures
remain unchanged?

b) Now suppose that the circle is removed from 2
3
of the new figures created in part a).

(i) How many of the new figures from part a) will still contain a circle?
(ii) Draw a diagram of one of the new figures with the circle removed. Then name all the

geometric shapes formed by the straight lines in this figure.

Solution
a) (i) A typical new figure would look like this:

(ii) There are 16 figures in total. Since 75% = 75
100 =

3
4 =

12
16 , that tells us 12 new

figures were created.

(iii) There are 16 figures in total and 12 of them were changed. So 16− 12 = 4
of the original figures remain unchanged.

b) (i) There were 12 new figures created in part a). Since 2
3 =

8
12 , that tells us 8 of

the figures have no circle, so 12− 8 = 4 will still have a circle.

(ii) A typical new figure would look like this:

It contains a pentagon, a hexagon, two trapezoids, and two triangles, as
shown below.



Problem of the Week
Problem B
Shape Up

Determine the area of each of the four shapes below. In order to find the area,
you may divide each shape up into other shapes in any way you need to.

Note: All linear measures are in cm. Shape 1 has a vertical line of symmetry,
Shape 2 has a horizontal line of symmetry, and Shape 3 has both a horizontal
and a vertical line of symmetry. All angles in Shape 3 are right angles.

Theme Geometry



Problem of the Week
Problem B and Solution

Shape Up

Problem
Determine the area of each of the four shapes below. In order to find the area, you may divide
each shape up into other shapes in any way you need to.

Note: All linear measures are in cm. Shape 1 has a vertical line of symmetry, Shape 2 has a
horizontal line of symmetry, and Shape 3 has both a horizontal and a vertical line of symmetry.
All angles in Shape 3 are right angles.



Solution
Shape 1:
Solution 1: Divide the shape into two right-angled
triangles and a rectangle, as shown to the right.
Since there a vertical line of symmetry, the base of each
triangle is 7−5

2 = 1. So each triangle has area 1×4
2 = 2.

The rectangle has dimensions 5 by 4, and so its area is
5× 4 = 20.
Therefore, the area of Shape 1 is 2 + 2 + 20 = 24 cm2.

Solution 2: Divide the shape into two triangles, as
shown to the right.
The bottom triangle has a base of 7 and a height of 4,
so the area of this triangle is 7×4

2 = 14.
The top triangle has a base of 5 and a height of 4. (You
may have to turn the page upside down to see this.) So
the area of this triangle is 5×4

2 = 10.
Therefore, the area of Shape 1 is 14 + 10 = 24 cm2.

Shape 2:
Divide the shape into a square and a triangle, as shown
to the right.
The square has a side length of 4, so the area of the
square is 4× 4 = 16.
The triangle has base 2+ 4+2 = 8 and height 4, so the
area of the triangle is 8×4

2 = 16.
Therefore, the area of Shape 2 is 16 + 16 = 32 cm2.

Shape 3:
Solution 1: Divide the shape into three rectangles,
vertically, as shown to the right.
Each side rectangle has length 4−1−1 = 2 and width
1, so the area of each side rectangle is 2× 1 = 2.
The middle rectangle has the dimensions of 8 by 4, so
its area is 8× 4 = 32.
Therefore, the area of Shape 3 is 2+2+32 = 36 cm2.



Solution 2: Divide the shape into three rectangles,
horizontally, as shown to the right.
The top and bottom rectangles have the dimensions
of 1 by 8, so the area of each is 1× 8 = 8.
The length of the middle rectangle is 8 + 1 + 1 = 10
and its width is 4−1−1 = 2, so the middle rectangle
has area 10× 2 = 20.
Therefore, the area of Shape 3 is 8+8+20 = 36 cm2.

Solution 3: Divide the shape into one rectangle with
four 1 by 1 corners removed, as shown to the right.
The large rectangle has a length 8 + 1 + 1 = 10 and
width is 4, so its area is 10× 4 = 40. Each of the cor-
ner squares has dimensions of 1 by 1, so area 1×1 = 1.

Therefore, the area of Shape 3 is 40− 4× 1 = 36 cm2.

Shape 4:
Solution 1: Divide the shape into a rectangle and a
triangle, as shown to the right.
The base of the triangle is 8 and the height is
5 − 4 = 1, so the area of the triangle is 8×1

2 = 4.
The rectangle has the dimensions 4 by 8, so area
4× 8 = 32.

Therefore, the area of Shape 4 is 4 + 32 = 36 cm2.

Solution 2: Divide the shape into two triangles, as
shown to the right.
The lower triangle has a base of 8 and a height of 4,
so the area of the triangle is 8×4

2 = 16. The upper
triangle has a base of 5 and a height of 8, so the area
of the triangle is 5×8

2 = 20.

Therefore, the area of Shape 4 is 16 + 20 = 36 cm2.



Problem of the Week
Problem B

Skyline Numbers

On June 3, 1989 the SkyDome (now known as the Rogers Centre) opened its
doors to the public.

a) The Toronto Blue Jays played their first World Series game at the SkyDome
on October 20, 1992. How many days was this after the opening of the
SkyDome? Don’t forget that 1992 was a leap year.

b) The overall cost of the SkyDome was $570 million. If construction officially
began on October 3, 1986, how much money was spent on average each month
from the date construction began until its opening?

c) If the original builders were expecting the total cost of $570 million to average
to a cost of $15 million per year over the lifetime of the SkyDome, for how
many years did the original builders expect the SkyDome to last?

SkyDome

Themes Geometry, Number Sense



Problem of the Week
Problem B and Solution

Skyline Numbers
SkyDome

Problem
On June 3, 1989 the SkyDome (now known as the Rogers Centre) opened its doors to the
public.

a) The Toronto Blue Jays played their first World Series game at the SkyDome on October 20,
1992. How many days was this after the opening of the SkyDome? Don’t forget that 1992
was a leap year.

b) The overall cost of the SkyDome was $570 million. If construction officially began on
October 3, 1986, how much money was spent on average each month from the date
construction began until its opening?

c) If the original builders were expecting the total cost of $570 million to average to a cost of
$15 million per year over the lifetime of the SkyDome, for how many years did the original
builders expect the SkyDome to last?

Solution

a) The number of days after June 3, 1989 until October 20, 1992 can be
calculated in this way:

Time Number of days
June 4, 1989 - June 3, 1991 365 × 2 = 730
June 4, 1991 - June 3, 1992* 366
June 4, 1992 - June 30, 1992 27

July 1992 31
August 1992 31

September 1992 30
October 1, 1992 - October 20, 1992 20

Total 1235
*1992 was a leap year.

b) The period from October 3, 1986 to June 3, 1989 is equal to 2 years and 8
months. This is equivalent to 2× 12 + 8 = 32 months.
Thus, the average cost per month is $570 000 000÷ 32 = $17 812 500 per
month.

c) The number of years they were expecting the SkyDome to last is
570 000 000÷ 15 000 000 = 38 years.



Problem of the Week
Problem B

Piscine’s Pool Pavers

Piscine is replacing the paving stones around her inground pool. Her pool is 10m
by 5m, and is surrounded by a 1.5m border of paving stones.

a) How many square metres of paving stones will she need in total?

b) If each paving stone is 25 cm by 40 cm, in theory, how many paving stones
will she need?

c) Will your answer in part b) actually be enough? Try fitting the stones in the
space to see whether Piscine can complete the border with exactly that
number of stones, or whether there will be waste, requiring some extras.

Theme Geometry



Problem of the Week
Problem B and Solution

Piscine’s Pool Pavers

Problem

Piscine is replacing the paving stones around her inground pool. Her pool is 10m by 5m, and
is surrounded by a 1.5m border of paving stones.

a) How many square metres of paving stones will she need in total?

b) If each paving stone is 25 cm by 40 cm, in theory, how many paving stones will she need?

c) Will your answer in part b) actually be enough? Try fitting the stones in the space to see
whether Piscine can complete the border with exactly that number of stones, or whether
there will be waste, requiring some extras.

Solution

a) The area of paving stones needed can be calculated in several ways. In the two
methods shown below, we divide the area into four rectangles.

Method 1:

5 m

13 m

1.5 m

1.5 m

1.5 m1.5 m

Top and Bottom Areas:
(13× 1.5)× 2 = 39 m2

Side Areas:
(5× 1.5)× 2 = 15 m2

Total Area:
39 + 15 = 54 m2

Method 2:

8 m

10 m

1.5 m1.5 m

1.5 m

1.5 m

Top and Bottom Areas:
(10× 1.5)× 2 = 30 m2

Side Areas:
(8× 1.5)× 2 = 24 m2

Total Area:
30 + 24 = 54 m2

Either way, we see that Piscine needs 54 m2 of paving stones.



b) First we need to calculate the area of each paving stone in m2. Since
1 cm = 0.01 m, each paving stone is 0.25 m by 0.4 m. So the area of each
paving stone is

0.25× 0.4 = 0.1 m2

To calculate the number of paving stones needed, we can divide the total area
we calculated in part a) by the area of each paving stone. Thus, the number of
paving stones needed is 54÷ 0.1 = 540 tiles.

c) If we divide the area as shown in Method 2 from part a), then the 540 paving
stones will fit exactly in the space, as shown below.

10 ÷ 0.4 = 25, so 25 paving stones placed end to end
(with their short sides touching) will fit here.

8 m

10 m

1.5 m

8÷0.4 = 20,
so 20 paving
stones
placed end
to end (with
their short
sides touch-
ing) will fit
here.

1.5÷0.25 = 6, so 6 paving stones
placed side by side (with their
long sides touching) will fit here.

The paving stones may look a bit unusual, since they are placed in different
directions so won’t line up at the corners of the pool. However, the 1.5 m
width is only evenly divisible by 0.25 m, not by 0.4 m, so for no waste, we’re
stuck with a solution where the paving stones are not all in the same direction.



Problem of the Week
Problem B

It’s All Relative

Jacob has a picture on his wall of an enderman MinecraftTM character and
another of the Loch Ness Monster. The dimensions of each are shown below. He
wants to make a smaller scale drawing of each of them.

Jacob uses a scale of 1 : 6 to draw his enderman. He uses a different scale to draw
the Loch Ness Monster so that it is twice as tall as his drawing of the enderman.

a) How tall is Jacob’s drawing of the enderman?

b) What scale did Jacob use to draw the Loch Ness Monster?

c) How wide is Jacob’s drawing of the Loch Ness Monster?

24 cm

90
 c

m 60
 c

m

54 cm
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Problem of the Week
Problem B and Solution

It’s All Relative

Problem
Jacob has a picture on his wall of an enderman MinecraftTM character and another of the Loch
Ness Monster. The dimensions of each are shown below. He wants to make a smaller scale
drawing of each of them. Jacob uses a scale of 1 : 6 to draw his enderman. He uses a different
scale to draw the Loch Ness Monster so that it is twice as tall as his drawing of the enderman.

a) How tall is Jacob’s drawing of the enderman?

b) What scale did Jacob use to draw the Loch Ness Monster?

c) How wide is Jacob’s drawing of the Loch Ness Monster?

24 cm

90
 c

m 60
 c

m

54 cm

Solution

a) The original picture of the enderman is 90 cm tall, and Jacob is using a scale
of 1 : 6 to make his smaller drawing. Thus, Jacob’s drawing is 90÷ 6 = 15 cm
tall.

b) Since Jacob’s drawing of the Loch Ness Monster is twice as tall as his drawing
of the enderman, that tells us his drawing of the Loch Ness Monster is
2× 15 = 30 cm tall. The original picture of the Loch Ness Monster is 60 cm
tall. So the scale is 30 : 60, which is equivalent to 1 : 2.

c) The original picture of the Loch Ness Monster is 54 cm wide, and Jacob is
using a scale of 1 : 2 to make his smaller drawing. Thus, Jacob’s drawing is
54÷ 2 = 27 cm wide.



Problem of the Week
Problem B

When Lightning Flashes, is it Raining?

a) Plot the following ordered pairs on the Cartesian plane below. Join each point
to the next with a straight line.

(2, 0), (4, 4), (3, 4), (5, 6), (4, 6), (6, 8), (5, 8), (8, 10),

(7, 9), (8, 9), (6, 7), (7, 7), (5, 5), (6, 5), (4, 3), (5, 3), (2, 0)

y

x
0 1 2 3 4 5 6 7 8 9 10

10

9

8

7

6

5

4

3

2

1

b) Estimate how many square units are enclosed by the figure created in part a)
by counting whole squares and combining partial squares to make whole
squares.

c) Using your estimate from part b), estimate the percent of the entire grid that
is occupied by the enclosed shape.

Not printing this page? You can plot the points on our interactive worksheet.

Theme Geometry
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Problem of the Week
Problem B and Solution

When Lightning Flashes, is it Raining?

Problem

a) Plot the following ordered pairs on the Cartesian plane. Join each point to the next with a
straight line.

(2, 0), (4, 4), (3, 4), (5, 6), (4, 6), (6, 8), (5, 8), (8, 10),

(7, 9), (8, 9), (6, 7), (7, 7), (5, 5), (6, 5), (4, 3), (5, 3), (2, 0)

b) Estimate how many square units are enclosed by the figure created in part a) by counting
whole squares and combining partial squares to make whole squares.

c) Using your estimate from part b), estimate the percent of the entire grid that is occupied by
the enclosed shape.

Not printing this page? You can plot the points on our interactive worksheet.

Solution

a) The points are plotted on the Cartesian plane.

y

x
0 1 2 3 4 5 6 7 8 9 10

10

9
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2

1
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b) Note that since this is an estimation, answers may vary.
The enclosed shape shown contains 2 whole squares and 19 partial squares.

y

x
0 1 2 3 4 5 6 7 8 9 10

10

9

8

7

6

5

4

3

2

1

For simplicity in our estimation, we will count all partial squares as half a
square.
Thus, 19 partial squares ÷ 2 = 9.5 whole squares.
Then, 9.5 whole squares + 2 whole squares = 11.5 whole squares.
Since each whole square has area 1 unit2, that means approximately 11.5
units2 are enclosed by the figure.

Note that since this is an estimation, it is not the only correct answer. It turns
out that the exact area of the figure is 11 units2. You can verify this as an
exercise if you like, by dividing the figure into triangles.

c) There are 100 squares on this 10 by 10 grid.

In our estimation in part b), we found that 11.5 of the squares are occupied
by the shape. Thus, about 11.5

100 = 11.5% of the entire grid is occupied by the
enclosed shape.

Using the exact area given in part b), we find that 11
100 = 11% of the entire

grid is occupied by the enclosed shape.
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Problem of the Week
Problem B

Farmer Mac’s Bales

Farmer Mac’s hay bales are in the shape of rectangular prisms. Each hay bale is
2 m long by 2 m wide by 1.5 m high. The hay bales lie in rows in a field with one
of the square sides of each hay bale on the ground and the rectangular sides of
the hay bales facing each other. Farmer Mac leaves a 50 cm space between each
hay bale.

a) Determine the length of row of 20 hay bales.

b) What is the total area, in m2, of the ground underneath the 20 hay bales?

Themes Algebra, Geometry



Problem of the Week
Problem B and Solution

Farmer Mac’s Bales

Problem
Farmer Mac’s hay bales are in the shape of rectangular prisms. Each hay bale is 2 m long by 2
m wide by 1.5 m high. The hay bales lie in rows in a field with one of the square sides of each
hay bale on the ground and the rectangular sides of the hay bales facing each other. Farmer
Mac leaves a 50 cm space between each hay bale.

a) Determine the length of row of 20 hay bales.

b) What is the total area, in m2, of the ground underneath the 20 hay bales?

Solution

a) We will look at two ways to determine the length of a row of 20 hay bales.
The first way is by using a table.
The diagram below illustrates the first three bales, with 0.5 m between them
(since 50 cm = 0.5 m).

The first bale is 2 m long, and each new bale after adds 2 + 0.5 = 2.5 m to
the length. We will show this in the following table.
bales length
1 2
2 4.5
3 7
4 9.5
5 12
6 14.5
7 17
8 19.5
9 22
10 24.5

bales length
11 27
12 29.5
13 32
14 34.5
15 37
16 39.5
17 42
18 44.5
19 47
20 49.5

Therefore, the length of a row with 20 hay bales is 49.5 m.



The second way we will find the length of a row with 20 bales is by setting
up an algebraic expression.
If we let b represent the number of bales and s represent the number of
spaces, then an algebraic expression for the length of a row of bales, in m, is

2× b+ 0.5× s

Now, when there are 20 bales and 19 spaces the length becomes:

2× 20 + 0.5× 19 = 40 + 9.5

= 49.5

Therefore, the length of a row with 20 hay bales is 49.5 m.

b) The base of each hay bale is 2 m by 2 m.
So the area under each hay bale is 2× 2 = 4 m2.

There are 20 hay bales in the row, so the total area of the ground
underneath the 20 hay bales is 20× 4 = 80 m2.



Problem of the Week
Problem B

Squirrelly Over Nuts
Squiggles the Squirrel loves nuts. He has to be
sure that he has enough for the winter, so he
decides to hide a bunch around his yard. He
buries them in a special way so that he will be
able to find them. A portion of his yard is shown
as a grid below.
In hiding the nuts, he uses the following plan. Starting at X he buries 2 nuts. He
will then repeat the following three steps.

1. He moves 2 m north, 3 m east, and 1 m south, and then buries 3 nuts.

2. He moves 3 m north, 3 m east, and 2 m south, and then buries 5 nuts.

3. He moves 4 m north, 3 m east, and 3 m south, and then buries 8 nuts.

a) On the grid below, mark the positions of Squiggles’ first four hiding spots.
Assume each grid line measures 1 m.

b) Suppose that Squiggles then repeats the three steps, starting from where he
last buried nuts. Mark these next three hiding spots on your grid.

c) Suppose Squiggles repeats the three steps four more times. Use the pattern
in the number of buried nuts to find how many nuts will he have hidden in
total.

EXTENSION: Examine the points on your grid from part b). Describe how
Squiggles could reach his hiding spots with the least amount of running around.

Themes Algebra, Geometry



Problem of the Week
Problem B and Solution

Squirrelly Over Nuts

Problem

Squiggles the Squirrel loves nuts. He has to be sure that
he has enough for the winter, so he decides to hide a
bunch around his yard. He buries them in a special way
so that he will be able to find them. A portion of his
yard is shown as a grid below.

In hiding the nuts, he uses the following plan. Starting at X he buries 2 nuts. He will then
repeat the following three steps.

1. He moves 2 m north, 3 m east, and 1 m south, and then buries 3 nuts.

2. He moves 3 m north, 3 m east, and 2 m south, and then buries 5 nuts.

3. He moves 4 m north, 3 m east, and 3 m south, and then buries 8 nuts.

a) On the grid below, mark the positions of Squiggles’ first four hiding spots. Assume each
grid line measures 1 m.

b) Suppose that Squiggles then repeats the three steps, starting from where he last buried
nuts. Mark these next three hiding spots on your grid.

c) Suppose Squiggles repeats the three steps four more times. Use the pattern in the
number of buried nuts to find how many nuts will he have hidden in total.

EXTENSION: Examine the points on your grid from part b). Describe how Squiggles could
reach his hiding spots with the least amount of running around.



Solution

a),b) The grid below shows Squiggles’ first four hiding spots with his path shown
in bold lines, and the first repetition of steps 1, 2, and 3 of his plan.

c) During each repetition of steps 1, 2, and 3, Squiggles buries 3, then 5, then 8
nuts. Thus, with each repetition, he buries 3 + 5 + 8 = 16 nuts. Since there
are six repetitions in total, plus the 2 nuts he buried at X, he will have
hidden a total of

6× 16 + 2 = 96 + 2 = 98 nuts

EXTENSION: The grid below reveals that Squiggles’ nuts are buried at points
along the straight line (dotted) which, in effect, follows the pattern for every one
square north it goes three squares east. Since the shortest distance between two
points is along a straight line, he could save a lot of time and energy by just
moving along this line and hiding his nuts at the appropriate points.
(But he’s a squirrel, so he naturally likes to run about erratically!)



Problem of the Week
Problem B

Elsa’s Pattern

Elsa has moved to the Kingdom of Summer and misses the beautiful frosty patterns of her icy
homeland. She has decided to use a computer program and her printer to create some interesting
snowflakes that she can keep all year long.

Below are the first three sizes of snowflakes she has created. She starts with the pattern in Stage 1.
Stage 2 was created by adding 2 copies of the original pattern to the Stage 1 pattern. Stage 3 was
created by adding 3 copies of the original pattern to the Stage 2 pattern. Stage 4 would be created by
adding 4 copies of the original pattern to the Stage 3 pattern, and so on.

Stage 1 Stage 2 Stage 3

a) Using grid paper, draw Elsa’s design for Stages 4 and 5. If you were to continue the pattern to
further stages, would a stage ever have the same width and height?

b) Complete the table below by entering how many grey and white squares Elsa has used at each
stage, and calculating the ratio of grey to white squares. A white square must be within the
pattern. That is, it must share a side with at least three grey squares.

Stage Grey White Ratio of Grey
Squares Squares to White Squares

1 4 1 4 : 1

2

3

4

5

c) Using the table, how can you calculate the number of grey and white squares using only the
stage number? Use your method to calculate the number of grey and white squares in Stage 6.

Theme Algebra



Problem of the Week
Problem B and Solution

Elsa’s Pattern

Problem
Elsa has moved to the Kingdom of Summer and misses the beautiful frosty patterns of her icy
homeland. She has decided to use a computer program and her printer to create some interesting
snowflakes that she can keep all year long.

Below are the first three sizes of snowflakes she has created. She starts with the pattern in Stage 1.
Stage 2 was created by adding 2 copies of the original pattern to the Stage 1 pattern. Stage 3 was
created by adding 3 copies of the original pattern to the Stage 2 pattern. Stage 4 would be created by
adding 4 copies of the original pattern to the Stage 3 pattern, and so on.

Stage 1 Stage 2 Stage 3

a) Using grid paper, draw Elsa’s design for Stages 4 and 5. If you were to continue the pattern to
further stages, would a stage ever have the same width and height?

b) Complete the table below by entering how many grey and white squares Elsa has used at each
stage, and calculating the ratio of grey to white squares. A white square must be within the
pattern. That is, it must share a side with at least three grey squares.

Stage Grey White Ratio of Grey
Squares Squares to White Squares

1 4 1 4 : 1

2

3

4

5

c) Using the table, how can you calculate the number of grey and white squares using only the
stage number? Use your method to calculate the number of grey and white squares in Stage 6.



Solution

a) Elsa’s designs for Stages 4 and 5 are shown.

Stage 4 Stage 5

Since the width increases by 3 squares and the height by 2 squares at each stage, the
pattern will never have the same width and height.

b)
Stage Grey White Ratio of Grey

Squares Squares to White Squares

1 4 1 4 : 1

2 12 4 12 : 4 or 3 : 1

3 24 9 24 : 9 or 8 : 3

4 40 16 40 : 16 or 5 : 2

5 60 25 60 : 25 or 12 : 5

c) The number of white squares is equal to the stage number multiplied by itself. We call
these numbers perfect squares.

Number of white squares = Stage number× Stage number

To determine the number of grey squares in each stage, we add the stage number and the
number of white squares, then multiply the result by 2. This is shown below using
brackets, where we do the operations inside the brackets first.

Number of grey squares = (Stage number+ Number of white squares)× 2

So in Stage 6, the number of white squares is 6× 6 = 36.

To determine the number of grey squares we first add 6+ 36 = 42, then multiply by 2. So
there are 42× 2 = 84 grey squares in Stage 6.



Problem of the Week
Problem B

In an Orderly Fashion

a) When we write the year 2021, we are writing two consecutive two-digit
numbers (20 and 21). Find all the other years from 1000 to 2021 that are
made up of two consecutive two-digit numbers written in order, and add
them to the table below.

b) Find the sum of the consecutive two-digit numbers for each year from part
a), and add this to the table below. For example, for 2021, the sum is
20 + 21 = 41. Describe the pattern formed by these sums.

c) Find the product of the consecutive two-digit numbers for each of the first 5
years in the table. Then find the differences of these products, in order. For
example, 10× 11 = 110 and 11× 12 = 132. The difference is
132− 110 = 22.
You will have five products and four differences.

(i) What pattern is formed by the differences?

(ii) Use this pattern to find the remaining products, without multiplying.

d) What sequence of numbers can you form by combining the numbers in the
sum column and the difference column?

Year Sum Product Difference

1011 10 + 11 = 21 10× 11 = 110 —

1112 11 + 12 = 23 11× 12 = 132 132− 110 = 22

2021 20 + 21 = 41 20× 21 = 420

Themes Algebra, Number Sense



Problem of the Week
Problem B and Solution
In an Orderly Fashion

Problem

a) When we write the year 2021, we are writing two consecutive two-digit numbers (20 and
21). Find all the other years from 1000 to 2021 that are made up of two consecutive
two-digit numbers written in order, and add them to the table below.

b) Find the sum of the consecutive two-digit numbers for each year from part a), and add
this to the table below. For example, for 2021, the sum is 20 + 21 = 41. Describe the
pattern formed by these sums.

c) Find the product of the consecutive two-digit numbers for each of the first 5 years in the
table. Then find the differences of these products, in order. For example, 10× 11 = 110
and 11× 12 = 132. The difference is 132− 110 = 22. You will have five products and
four differences.

(i) What pattern is formed by the differences?

(ii) Use this pattern to find the remaining products, without multiplying.

d) What sequence of numbers can you form by combining the numbers in the sum column
and the difference column?

Year Sum Product Difference

1011 10 + 11 = 21 10× 11 = 110 —

1112 11 + 12 = 23 11× 12 = 132 132− 110 = 22

2021 20 + 21 = 41 20× 21 = 420



Solution

(a) There are 11 years from 1000 to 2021 that are made up of consecutive
two-digit numbers written in order. They are

1011, 1112, 1213, 1314, 1415, 1516, 1617, 1718, 1819, 1920, and 2021

(b) The table shows that each sum is 2 more than the previous sum.

(c) (i) Each difference is 2 more than the previous difference.
If you fill in the difference column, then you can use that to fill in the
product column. For example, the difference of products for 1112 is 22.
This means that the next difference will be 24. Adding 132 + 24 = 156,
which is the next product. The entire table can be completed this way.

(ii) The completed table is below.

Year Sum Product Difference

1011 21 110 —

1112 23 132 22

1213 25 156 24

1314 27 182 26

1415 29 210 28

1516 31 240 30

1617 33 272 32

1718 35 306 34

1819 37 342 36

1920 39 380 38

2021 41 420 40

(d) If we combine the numbers in these 2 columns, we get the sequence of whole
numbers from 21 to 41.



Problem of the Week
Problem B

Three-Chip Stacks

Chip’s favourite snack food is Dingles potato chips. He enjoys layering 3 chips
together to make a stack of interesting flavours. If he only has Regular flavoured
Dingles, there is only one way to stack the three chips. That is Regular, Regular
and Regular which can be written as rrr. The order in which the chips are layered
does not matter. For example, if we have Regular and BBQ Dingles then the
stack BBQ, BBQ and Regular (bbr) is the same as BBQ, Regular and BBQ (brb).

a) If he has Regular and BBQ flavoured
Dingles, list all the different stacks of
3 chips he can make.

b) If he has three flavours of chips, Regu-
lar, BBQ, and Vinegar, list all the dif-
ferent stacks of 3 chips he can make.

c) If he adds a fourth flavour, Ketchup,
list all the different stacks of 3 chips
he can make.

Suggestion: You may use the following boxes to help you organize the possible stacks. You
may also want to use r to represent Regular, b for BBQ, v for Vinegar, and k for Ketchup.

Part a) Part b)

Part c)

Themes Algebra, Data Management



Problem of the Week
Problem B and Solution

Three-Chip Stacks

Problem
Chip’s favourite snack food is Dingles potato chips. He enjoys layering 3 chips together to
make a stack of interesting flavours. If he only has Regular flavoured Dingles, there is only one
way to stack the three chips. That is Regular, Regular and Regular which can be written as
rrr. The order in which the chips are layered does not matter. For example, if we have Regular
and BBQ Dingles then the stack BBQ, BBQ and Regular (bbr) is the same as BBQ, Regular
and BBQ (brb).

a) If he has Regular and BBQ flavoured Din-
gles, list all the different stacks of 3 chips he
can make.

b) If he has three flavours of chips, Regu-
lar, BBQ, and Vinegar, list all the different
stacks of 3 chips he can make.

c) If he adds a fourth flavour, Ketchup, list all
the different stacks of 3 chips he can make.

Suggestion: You may use the following boxes to help you organize the possible stacks. You
may also want to use r to represent Regular, b for BBQ, v for Vinegar, and k for Ketchup.

Part a)

rrr rrb

rbb bbb
Part b)

rrr rrb rrv rbb

rbv bbv

rvv

vvvbvvbbb

Part c)

rrk

rbvrkk

rrr

rvv

bbb

rrb

bbv

rrv

bbk

rbk

bvv

rbb

rvk

bkk

kkkbvk vvv vvk vkk

Solution
The list for parts a), b), and c) are shown above. A solution using an exhaustive
process is shown on the next page.



a)
Number of Number of Possible
Regular BBQ Stack

3 0 rrr
2 1 rrb
1 2 rbb
0 3 bbb

b)
Number of Number of Number of Possible
Regular BBQ Vinegar Stack

3 0 0 rrr
2 1 0 rrb
2 0 1 rrv
1 2 0 rbb
1 0 2 rvv
1 1 1 rbv
0 3 0 bbb
0 2 1 bbv
0 1 2 bvv
0 0 3 vvv

c)
Number of Number of Number of Number of Possible
Regular BBQ Vinegar Ketchup Stack

3 0 0 0 rrr
2 1 0 0 rrb
2 0 1 0 rrv
2 0 0 1 rrk
1 2 0 0 rbb
1 0 2 0 rvv
1 0 0 2 rkk
1 1 1 0 rbv
1 1 0 1 rbk
1 0 1 1 rvk
0 3 0 0 bbb
0 2 1 0 bbv
0 2 0 1 bbk
0 1 2 0 bvv
0 1 0 2 bkk
0 1 1 1 bvk
0 0 3 0 vvv
0 0 2 1 vvk
0 0 1 2 vkk
0 0 0 3 kkk



Problem of the Week
Problem B

High Noon, Two Trains, and a Bee

The Kitchener and London train stations are 100 km apart on a straight section
of railroad. A train leaves Kitchener Station at noon, and travels toward London
Station. A different train leaves London Station at noon, and travels toward
Kitchener Station on a parallel track.

Kitchener 	London

100	km

a) The train from Kitchener is travelling at 60 km per hour. What is its speed
in km per minutes?

b) The train from London is travelling at 90 km per hour. What is its speed in
km per minutes?

c) Find the time that the trains begin to pass each other. To do so, you may
find completing the table below helpful.

Time Distance travelled Distance travelled Total distance
(in minutes by the train by the train travelled by
after noon) leaving Kitchener leaving London the two trains

10

20

30

40

50

60

Extension: Bert the magical bee flies at 120 km per hour back and forth
between the two trains as they travel towards one another. What is the total
distance he has travelled just as the trains begin to pass one another?
(Note: Bert will not lose any time as he changes direction.)

Themes Algebra, Geometry



Problem of the Week
Problem B and Solution

High Noon, Two Trains, and a Bee

Problem
The Kitchener and London train stations are 100 km apart on a straight section of railroad. A
train leaves Kitchener Station at noon, and travels toward London Station. A different train
leaves London Station at noon, and travels toward Kitchener Station on a parallel track.

Kitchener 	London

100	km

a) The train from Kitchener is travelling at 60 km per hour. What is its speed in km per
minutes?

b) The train from London is travelling at 90 km per hour. What is its speed in km per
minutes?

c) Find the time that the trains begin to pass each other. To do so, you may find
completing the table below helpful.

Time Distance travelled Distance travelled Total distance
(in minutes by the train by the train travelled by
after noon) leaving Kitchener leaving London the two trains

10 10 15 25

20 20 30 50

30 30 45 75

40 40 60 100

50 50 75 125

60 60 90 150

Extension: Bert the magical bee flies at 120 km per hour back and forth between the two
trains as they travel towards one another. What is the total distance he has travelled just as
the trains begin to pass one another?
(Note: Bert will not lose any time as he changes direction.)



Solution

a) The train from Kitchener has a speed of

60 km/hour =
60 km
60 min

= 1 km/min.

b) The train from London has a speed of
90 km
60 min

= 1.5 km/min.

c) The train from Kitchener has a speed of 1 km/min. Thus in 10 minutes, it
will travel 10 km.
The train from London has a speed of 1.5 km/min. Thus in 10 minutes, it
will travel 15 km.
We can now fill in the table. This is done on the previous page.
The two trains will begin to pass each other when the total distance
travelled is equal to the distance between the two stations. The table values
reveal that this occurs 40 minutes after noon.
Therefore, the trains begin to pass each other at 12:40 pm.

Extension:
Magical Bert flies at 120 km/hr, or

120 km
60 min

= 2 km/min, or 20 km in 10 minutes.
Since the trains begin to pass one another after 40 minutes, Bert is flying back
and forth between the trains for 40 minutes. Thus after 40 minutes, he will have
flown 20 km× 4 = 80 km in total.



Problem of the Week
Problem B

Into the Fold...

a) Fold a piece of paper in half. Unfold it and count the number of rectangles
you created. Write your answer in the table below.
Now refold the paper in half, and then fold it in half again. Unfold it, count
the rectangles, and write your answer in the table.
Repeat with 3 folds, and then with 4 folds, filling in the table as you go.
Keep trying for as many folds as you can, counting the number of rectangles
with each fold.
Tissue paper works best for this activity. Any size is fine, but it should be
rectangular.

Number of
Folds

Number of
Rectangles

1

2

3

4

5

6

7

b) Write a pattern rule for how the number of rectangles is changing.

c) Using your pattern rule, predict how many rectangles you would get if you
could do 8 folds.

Theme Algebra



Problem of the Week
Problem B and Solution

Into the Fold...

Problem

a) Fold a piece of paper in half. Unfold it and count the number of rectangles you created.
Write your answer in the table below.
Now refold the paper in half, and then fold it in half again. Unfold it, count the rectangles,
and write your answer in the table.
Repeat with 3 folds, and then with 4 folds, filling in the table as you go.
Keep trying for as many folds as you can, counting the number of rectangles with each fold.
Tissue paper works best for this activity. Any size is fine, but it should be rectangular.

b) Write a pattern rule for how the number of rectangles is changing.

c) Using your pattern rule, predict how many rectangles you would get if you could do 8 folds.

Solution

a) The completed table is shown below.

Number of
Folds

Number of
Rectangles

1 2
2 4
3 8
4 16
5 32
6 64
7 128

b) The number of rectangles starts with 2 and doubles each time. So the rule is

number of rectangles = previous number of rectangles × 2

You could also write this rule using variables. Let n be the number of
rectangles and p be the previous number of rectangles. Then the pattern rule
would be n = p× 2.

c) Since the number of rectangles doubles after every fold, after 8 folds there will
be 128× 2 = 256 rectangles.
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Problem of the Week
Problem B

Honesty - the Best Policy?

A reporter is doing interviews at a convention attended by 500 people.

• 40% of these people always tell the truth.

• 20 of them will always lie.

• The remaining people each sometimes tell
the truth and sometimes lie.

a) Suppose that she interviews a person at random.

(i) As a fraction, what is the probability that the person always lies?

(ii) As a fraction, what is the probability that the person always tells the
truth?

b) Suppose she interviews Joe Public, a person at the convention. The last
time she interviewed him, he only told her the truth, so she knows he must
be a person who always tells the truth or a person who sometimes tells the
truth and sometimes lies. What is the probability that Joe Public always
tells the truth?

Theme Data Management



Problem of the Week
Problem B and Solution

Honesty - the Best Policy?

Problem
A reporter is doing interviews at a convention attended by 500 people.

• 40% of these people always tell the truth.

• 20 of them will always lie.

• The remaining people each sometimes tell the truth
and sometimes lie.

a) Suppose that she interviews a person at random.

(i) As a fraction, what is the probability that the person always lies?

(ii) As a fraction, what is the probability that the person always tells the truth?

b) Suppose she interviews Joe Public, a person at the convention. The last time she
interviewed him, he only told her the truth, so she knows he must be a person who
always tells the truth or a person who sometimes tells the truth and sometimes lies.
What is the probability that Joe Public always tells the truth?

Solution

a) (i) Since there are 20 people who always lie out of 500 people, the
probability she will at random interview someone who always lies is 20

500

which can be reduced to 1
25 .

(ii) Since 40% = 40
100 of the 500 people always tell the truth, the probability

that the person always tells the truth is 40
100 . This can be reduced to 2

5 .

b) Since Joe has told the truth so far, we know that he does not always lie.
There are 20 people that always lie. Therefore, Joe is one of the remaining
500− 20 = 480 people. Since 40% of the 500 people always tell the truth,
that means 40 out of 100 people always tell the truth. We know
100× 5 = 500. That means there are 40× 5 = 200 people at the convention
that always tell the truth. Therefore, the probability that Joe always tells
the truth is 200

480 . This can be reduced to 5
12 .



Problem of the Week
Problem B

That’s a Lot of Water

When you buy items, you “use” water from wherever those items were grown
and/or produced. This water is called “virtual” water, but the water is in fact
very real. According to data from The World Counts, the amount of virtual
water you use on average when you buy four different items is shown in the table.

Item Amount of Virtual Water (L)
one cotton t-shirt 2500

one sheet of printer paper 10
one bag of chocolate chips 7200

one hamburger 1800

(a) Juan bought 6 cotton t-shirts, 500 sheets of printer paper, 5 bags of
chocolate chips, and 15 hamburgers last year. Draw a bar graph to compare
the amount of virtual water he used last year for each of the four items.

(b) Calculate the total amount of virtual water used for all the items in your
graph from (a). On average, a 10 minute shower uses 200 L of water. How
many 10 minute showers would it take to use that much water?

(c) In this activity we looked at the amount of virtual water used to produce
four different items, but we use virtual water when we buy anything. What
are some ways you can reduce the amount of virtual water you use?

Theme Data Management



Problem of the Week
Problem B and Solution
That’s a Lot of Water

Problem
When you buy items, you “use” water from wherever those items were grown and/or produced.
This water is called “virtual” water, but the water is in fact very real. According to data from
The World Counts, the amount of virtual water you use on average when you buy four
different items is shown in the table.

Item Amount of Virtual Water (L)
one cotton t-shirt 2500

one sheet of printer paper 10
one bag of chocolate chips 7200

one hamburger 1800

(a) Juan bought 6 cotton t-shirts, 500 sheets of printer paper, 5 bags of chocolate chips, and
15 hamburgers last year. Draw a bar graph to compare the amount of virtual water he
used last year for each of the four items.

(b) Calculate the total amount of virtual water used for all the items in your graph from (a).
On average, a 10 minute shower uses 200 L of water. How many 10 minute showers
would it take to use that much water?

(c) In this activity we looked at the amount of virtual water used to produce four different
items, but we use virtual water when we buy anything. What are some ways you can
reduce the amount of virtual water you use?

Solution

(a) First we calculate the total amount of virtual water Juan used for each of
the items.

t-shirts: 2500× 6 = 15 000 L
paper: 10× 500 = 5000 L

chocolate chips: 7200× 5 = 36 000 L
hamburgers: 1800× 15 = 27 000 L

The graph is shown below.
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(b) To get the total amount of virtual water, add the four amounts we
calculated in part (a).

15 000 + 5000 + 36 000 + 27 000 = 83 000

So 83 000 L of virtual water was used in total. To calculate the number of
showers, we will divide this number by 200.

83 000÷ 200 = 415

So it would take 415 showers to use that much water, on average.

(c) There are many ways we can reduce the amount of virtual water we use.
Some of the ways are listed below.

– Take care of clothing so it lasts longer

– Buy secondhand items whenever possible

– Use paper only when necessary, and use both sides of the paper
whenever you can

– Start a garden to grow your own fruits and vegetables

– Repair broken items instead of buying new ones



Problem of the Week
Problem B

Three-Chip Stacks

Chip’s favourite snack food is Dingles potato chips. He enjoys layering 3 chips
together to make a stack of interesting flavours. If he only has Regular flavoured
Dingles, there is only one way to stack the three chips. That is Regular, Regular
and Regular which can be written as rrr. The order in which the chips are layered
does not matter. For example, if we have Regular and BBQ Dingles then the
stack BBQ, BBQ and Regular (bbr) is the same as BBQ, Regular and BBQ (brb).

a) If he has Regular and BBQ flavoured
Dingles, list all the different stacks of
3 chips he can make.

b) If he has three flavours of chips, Regu-
lar, BBQ, and Vinegar, list all the dif-
ferent stacks of 3 chips he can make.

c) If he adds a fourth flavour, Ketchup,
list all the different stacks of 3 chips
he can make.

Suggestion: You may use the following boxes to help you organize the possible stacks. You
may also want to use r to represent Regular, b for BBQ, v for Vinegar, and k for Ketchup.

Part a) Part b)

Part c)

Themes Algebra, Data Management



Problem of the Week
Problem B and Solution

Three-Chip Stacks

Problem
Chip’s favourite snack food is Dingles potato chips. He enjoys layering 3 chips together to
make a stack of interesting flavours. If he only has Regular flavoured Dingles, there is only one
way to stack the three chips. That is Regular, Regular and Regular which can be written as
rrr. The order in which the chips are layered does not matter. For example, if we have Regular
and BBQ Dingles then the stack BBQ, BBQ and Regular (bbr) is the same as BBQ, Regular
and BBQ (brb).

a) If he has Regular and BBQ flavoured Din-
gles, list all the different stacks of 3 chips he
can make.

b) If he has three flavours of chips, Regu-
lar, BBQ, and Vinegar, list all the different
stacks of 3 chips he can make.

c) If he adds a fourth flavour, Ketchup, list all
the different stacks of 3 chips he can make.

Suggestion: You may use the following boxes to help you organize the possible stacks. You
may also want to use r to represent Regular, b for BBQ, v for Vinegar, and k for Ketchup.

Part a)

rrr rrb

rbb bbb
Part b)

rrr rrb rrv rbb

rbv bbv

rvv

vvvbvvbbb

Part c)

rrk

rbvrkk

rrr

rvv

bbb

rrb

bbv

rrv

bbk

rbk

bvv

rbb

rvk

bkk

kkkbvk vvv vvk vkk

Solution
The list for parts a), b), and c) are shown above. A solution using an exhaustive
process is shown on the next page.



a)
Number of Number of Possible
Regular BBQ Stack

3 0 rrr
2 1 rrb
1 2 rbb
0 3 bbb

b)
Number of Number of Number of Possible
Regular BBQ Vinegar Stack

3 0 0 rrr
2 1 0 rrb
2 0 1 rrv
1 2 0 rbb
1 0 2 rvv
1 1 1 rbv
0 3 0 bbb
0 2 1 bbv
0 1 2 bvv
0 0 3 vvv

c)
Number of Number of Number of Number of Possible
Regular BBQ Vinegar Ketchup Stack

3 0 0 0 rrr
2 1 0 0 rrb
2 0 1 0 rrv
2 0 0 1 rrk
1 2 0 0 rbb
1 0 2 0 rvv
1 0 0 2 rkk
1 1 1 0 rbv
1 1 0 1 rbk
1 0 1 1 rvk
0 3 0 0 bbb
0 2 1 0 bbv
0 2 0 1 bbk
0 1 2 0 bvv
0 1 0 2 bkk
0 1 1 1 bvk
0 0 3 0 vvv
0 0 2 1 vvk
0 0 1 2 vkk
0 0 0 3 kkk



Problem of the Week
Problem B

Bad Moon Rising

On May 26, 2021, a total lunar eclipse may be seen in many parts of the world.
The moon will gradually become darker and then take on a rusty red colour for
only 14 minutes and 30 seconds.
Below is data on this and other recent total lunar eclipses.

Month
and Year

Duration (in
minutes)

May 2003 52

Nov 2003 24

May 2004 76

Oct 2004 82

Mar 2007 74

Aug 2007 90

Month
and Year

Duration (in
minutes)

Feb 2008 50

Dec 2010 74

Jun 2011 100

Dec 2011 52

Apr 2014 78

Oct 2014 60

Month
and Year

Duration (in
minutes)

Apr 2015 12

Sept 2015 72

Jan 2018 76

Jul 2018 104

Jan 2019 62

May 2021 14.5

a) What are the mean and median durations of these 18 total lunar eclipses?
(Since there is an even number of eclipses listed, recall that the median is the
average of the middle two numbers when the data is arranged in order.)

b) For one of the three columns of given data, create a bar graph showing the
durations of the total eclipses in that column.

c) Look up the dates and durations of the next four total lunar eclipses.

Theme Data Management



Problem of the Week
Problem B and Solution

Bad Moon Rising

Problem
On May 26, 2021, a total lunar eclipse may be seen in many parts of the world. The moon will
gradually become darker and then take on a rusty red colour for only 14 minutes and 30
seconds.
Below is data on this and other recent total lunar eclipses.

Month
and Year

Duration (in
minutes)

May 2003 52

Nov 2003 24

May 2004 76

Oct 2004 82

Mar 2007 74

Aug 2007 90

Month
and Year

Duration (in
minutes)

Feb 2008 50

Dec 2010 74

Jun 2011 100

Dec 2011 52

Apr 2014 78

Oct 2014 60

Month
and Year

Duration (in
minutes)

Apr 2015 12

Sept 2015 72

Jan 2018 76

Jul 2018 104

Jan 2019 62

May 2021 14.5

a) What are the mean and median durations of these 18 total lunar eclipses? (Since there is an
even number of eclipses listed, recall that the median is the average of the middle two
numbers when the data is arranged in order.)

b) For one of the three columns of given data, create a bar graph showing the durations of the
total eclipses in that column.

c) Look up the dates and durations of the next four total lunar eclipses.

Solution

a) To calculate the mean duration, we first need to add up all the values from
the table. When we do this, we get 1152.5 minutes. Then we divide this sum
by the number of values in the table, which is 18. So the mean duration is
1152.5÷ 18 ≈ 64.03, or approximately 64 minutes.

To calculate the median duration, we can start by writing all the durations in
order from smallest to largest.

12, 14.5, 24, 50, 52, 52, 60, 62, 72, 74, 74, 76, 76, 78, 82, 90, 100, 104

The middle two numbers are 72 and 74, so the median duration is the average
of these two numbers, which is 73. If the average isn’t immediately obvious,
you can calculate it by adding 72 and 74 together, and then dividing the
result by 2 to get 73.



b) Below is a bar graph for all the given data. (Check your chosen column.)

c) According to timeanddate.com, the next four total lunar eclipses and their
durations are:

May 16, 2022 85 minutes
November 8, 2022 85 minutes
March 14, 2025 65 minutes
September 7, 2025 82 minutes
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Problem of the Week
Problem B

‘Place’ Value

Complete the puzzles below by entering the digits from 1 through 9 in the blank
boxes to make all the horizontal and vertical statements true. In each puzzle, use
each digit just once and do the operations in the order that they appear, from
left to right and from top to bottom.

56+ x =6

+ + _

+_ = 12

x x

+ _ = 4

= = =
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a) b)

In puzzle a), the location of the digit 6 has been given, so the eight empty boxes
each contain a different digit from 1 through 9, other than 6. In puzzle b), the
location of the digit 7 has been given, so the eight empty boxes each contain a
different digit from 1 through 9, other than 7.

Themes Computational Thinking, Number Sense



Problem of the Week
Problem B and Solution

‘Place’ Value

Problem
Complete the puzzles below by entering the digits from 1 through 9 in the blank boxes to make
all the horizontal and vertical statements true. In each puzzle, use each digit just once and do
the operations in the order that they appear, from left to right and from top to bottom.

56+ x =6
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a) b)

In puzzle a), the location of the digit 6 has been given, so the eight empty boxes each contain a
different digit from 1 through 9, other than 6. In puzzle b), the location of the digit 7 has been
given, so the eight empty boxes each contain a different digit from 1 through 9, other than 7.

Solution
First, we will give you the final grids.

a) b)
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5 8 4
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On the next page we will give a solution for each grid.



For puzzle a):
Label the unknown values with the letters shown below.

Let’s start with g. From the second column, we see that g must be
1, 2, or 5, since these are the only digits that divide into 50.
If g = 1, then 6 + d must be 50. This is not possible since d must
be a single digit.
If g = 2, then 6 + d must be 25. This is not possible since d must
be a single digit.
If g = 5, then since 10 × 5 = 50, 6 + d must be 10, and so d = 4.
This is possible.
Therefore g = 5 and d = 4. We add these to the grid.
Next, we’ll look at b. From the first row, we see that b must be 1,
2, 4, 7 or 8, since these are the only digits that divide 56. However,
b cannot be 4 since d = 4. Also, b cannot be 1 or 2 because then
a + 6 must be 56 or 28, which are both not possible since a must
be a single digit. Therefore, b = 7 or b = 8.
If b = 7, then a+ 6 must be 8, and so a = 2.
If a = 2, then c = 3 and f = 1 or c = 8 and f = 2.
However, if c = 3, then e = 13. Since 13 is not a digit, this is not
possible.
If c = 8, then both a = 2 and f = 2, which is not possible.
Therefore, b cannot be 7.
Therefore, b = 8 and a+ 6 must be 7, and so a = 1. We add these
to the grid.

Next, we’ll look at c. From the first column, we know that 1 + c is
a multiple of 5. This means c is either 4 or 9. Since d = 4, c cannot
be 4.
Therefore, c = 9.
Since c = 9, then since 10÷ 2 = 5 we must have f = 2.
From the second row, since c = 9, then e = 7.
From the third row, since f = 2, then h = 3 and the grid is now
complete.



For puzzle b):
Label the unknown values with the letters shown below.

Let’s start with G. From the second column, G must be a 1, 3 or 7
since they are the only single digits that divide into 21.
If G = 1, then B −E must be 21. This is not possible since B and
E must be single digits.
Also, G cannot be 7 since the digit 7 is already in the grid.
Therefore, G = 3. Looking at the third row, since G = 3 and
10÷ 2 = 5, then H = 2. We add these to the grid.

Next, we’ll look at C. From the first row, C must be 1, 2, or 4,
since they are the only single digits that divide into 52.
If C = 1, then A+B must be 52. This is not possible since A and
B must be single digits.
Also, C cannot be 2 since the digit 2 is already in the grid.
Therefore, C = 4.
From the third column, since 10 ÷ 2 = 5, then 4 + F must be 10.
This means F = 6. We add this to the grid.

The numbers we have not used yet are 1, 5, 8, and 9. Using the
second column, we see B − E must be 7 since 21 ÷ 3 = 7. The
only two remaining numbers that can make this equation true are
B = 8 and E = 1.
From the first row, since 13 × 4 = 52, A + 8 must be 13, and so
A = 5. This leaves D = 9 and the grid is now complete.



Problem of the Week
Problem B

Goats in a Boat?

Three goats and three bobcats want to cross a river from the south side of the
river to the north side of the river.

All they have is a small boat which can carry exactly 1, 2 or 3 animals at a time.
The problem is that if the bobcats outnumber the goats on either riverbank or in
the boat, then bad things will happen to the goats.

Design a set of trips back and
forth across the river so that all
the animals end up on the north
side together and such that the
goats are never with more bob-
cats on either riverbank or in the
boat. The table may help to orga-
nize your thinking.

Suggestion: Act out this prob-
lem with three student bobcats
and three student goats.

Trip
Animals on
South Side

In the
Boat

Animals on
North Side

0 3G, 3B 0

1 —>

2 <—

3 —>

4 <—

5 —>

6 <—
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Problem of the Week
Problem B and Solution

Goats in a Boat?

Problem
Three goats and three bobcats want to cross a river from the south side of the river to the
north side of the river.

All they have is a small boat which can carry exactly 1, 2 or 3 animals at a time. The problem
is that if the bobcats outnumber the goats on either riverbank or in the boat, then bad things
will happen to the goats.

Design a set of trips back and forth
across the river so that all the animals
end up on the north side together and
such that the goats are never with more
bobcats on either riverbank or in the
boat. The table may help to organize
your thinking.

Trip
Animals on
South Side

In the
Boat

Animals on
North Side

0 3G, 3B 0

1 2G, 2B 1G, 1B—> 1G,1B

2 3G, 2B <—1G 1B

3 2B 3G—> 3G, 1B

4 3B <—1B 3G

5 0 3B—> 3G, 3B

Solution
The completed table above reveals that the trip can be safely accomplished in 5 crossings, 3 from
south to north and 2 return trips north to south. The number of animals on each side are totals after
each trip is done.

There are many other solutions. Here is another possibility.

Trip
Animals on
South Side

In the
Boat

Animals on
North Side

0 3G, 3B 0

1 3G, 1B 2B—> 2B

2 3G, 2B <—1B 1B

3 1G, 1B 2G, 1B—> 2G, 2B

4 2G, 2B <—1G, 1B 1G, 1B

5 1B 2G, 1B—> 3G, 2B

6 1G, 1B <—1G 2G, 2B

7 0 1G, 1B—> 3G, 3B



Problem of the Week
Problem B
Crazy Grids

The grid below consists of four rows, each with five 1 by 1 squares. Seven of these squares
contain groups of dogs. These dogs play nicely with other dogs in their own group, but do not
play well with the dogs in other groups. You would like to separate the groups of dogs by
putting up fences along some of the dashed gridlines.

a) Find two ways to put up fences that would divide the grid into seven
distinct regions, so that each region contains the same number of 1
by 1 squares as dogs.
An example of a different 3 by 3 grid divided into three such regions
is shown to the right.

b) Share your solutions with your classmates. Did they find solutions different from yours?

c) Move the seven groups of dogs to different squares in the grid, and repeat part a) using
your new grid. Did you find any arrangements for which there was NO solution?

Not printing this page? You can divide the grid on our interactive worksheet.

Themes Computational Thinking, Geometry

https://www.geogebra.org/m/pvy89pty


Problem of the Week
Problem B and Solution

Crazy Grids

Problem

The grid below consists of four rows, each with five 1 by 1 squares. Seven of these squares
contain groups of dogs. These dogs play nicely with other dogs in their own group, but do not
play well with the dogs in other groups. You would like to separate the groups of dogs by
putting up fences along some of the dashed gridlines.

a) Find two ways to put up fences that would divide the grid into seven
distinct regions, so that each region contains the same number of 1
by 1 squares as dogs.
An example of a different 3 by 3 grid divided into three such regions
is shown to the right.

b) Share your solutions with your classmates. Did they find solutions different from yours?

c) Move the seven groups of dogs to different squares in the grid, and repeat part a) using
your new grid. Did you find any arrangements for which there was NO solution?

Not printing this page? You can divide the grid on our interactive worksheet.

https://www.geogebra.org/m/pvy89pty


Solution

a) Two different solutions are shown below.

b) There are six solutions in total. See if you can find them all!

c) There are many ways to place the dogs. One arrangement for which there is NO solution
is to place all seven squares with dogs clustered together in one corner of the grid, like in
the grid below.

Since there are seven groups of dogs and we want to divide the grid into seven distinct
regions, each group of dogs except the single dogs needs adjacent empty squares in order
for a solution to exist. When all the dogs are clustered together like this, there aren’t
enough adjacent empty squares, so it is not possible to find a solution.




