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Wet Paws!

Four thirsty bear cubs went down to the river to have a drink. One of
the bear cubs got his back paws wet, and two of the bear cubs got
their front feet paws.
How many dry paws were there when they left the river?
Use drawing, numbers, manipulatives or actions to find the answer.

Solution: Ten dry feet!

Found Money!
adapted from– Marilyn Burns

On the way to school three students found fifty cents.
When they got to the school, they handed the money in but after one
week no one had come to claim the money.
The principal told the students they may share the money.
How will the students share the money equally?

Solution: Found Money!
Solution
Students will find that each student will keep 16 cents.
The interesting and amusing part is how they deal with the two cents
left over!
Students need to demonstrate their thinking and their strategies in
order to provide the reasoning and proof to a partner.

How Many Animals at the Zoo

On a trip to the zoo, a class noticed there were many animals in one
area.
Knowing that there are eight legs in total, how many animals could
the students be looking at?
Determine as many combinations as possible.

Solution: How Many Animals at the Zoo?

Students will experiment using two and four-legged animals.
Some may include flamingos who may be standing on one leg.
The importance is finding more than one way and sharing their
reasoning with a partner.
Students may use numbers, pictures and manipulatives.

Not Enough Apples
adapted from Joan Akers

On a special day, a farmer brought some apples in from his orchard to
a classroom near his farm. When he got to the classroom, he looked
into his bag and realized he only had enough apples to give one for
every three children.

How will the teacher share the apples so that every student receives
the same amount of apple? How can we divide an apple between
three students?

Description and Solution - Apples
This problem is to provide fractional experience without actually
getting into the language of fractions. The activity will prompt the
students to talk and think about fractions. The concept of equity of
the parts is highlighted.
*this can be done in pairs and then they share with another pair, or
can be given to students individually and then share their strategies.
**having an actual apple in front of the students to look at is a great
help or projecting a great picture on the screen of an apple will give
them visual clues.

Solutions: There will be a multitude of methods!
One possible solution children will try is to cut the apple into four.
Give one piece to each and then divide the remaining piece into three.
Grade 2 and 3 students will also bring in the idea of how to deal with
the core of the apple. They may begin speaking about halves and
thirds and quarters depending on their experience.

It Makes Cents!

Determine all the possible ways to make 36 cents.
Each combination must have either exactly one penny or must have
exactly six pennies.
You may use combinations of quarters, dimes, nickels and pennies.
What will you do to make sure you don’t miss any?
Use diagrams, manipulatives or charts to find all the combinations.

Solution: It Makes Sense
There are six ways to make 36 cents with one penny and five ways to
make 36 cents with six pennies.

One penny combinations:
Quarter
1
1

Dime
1
3
2
1

Nickel
2
1
3
5
7

Penny
1
1
1
1
1
1

Six Penny Combinations:
Quarter
1

Dime
3
2
1

Nickel
1
2
4
6

Penny
6
6
6
6
6

Pass the Candy

You and your friends are seated around a large, round table.
You pass around a bag of candy containing 25 pieces. (Yum!) Your
good friend Tyler takes the first piece. Each friend takes a piece of
candy as the bag is passed around. Tyler also gets the last piece, and
he may have more than the first and last piece.
How many friends are seated around the table?

Solution: Pass the Candy

This problem is a great one to act out as your problem-solving
strategy, with a bag of tiles, or wrapped candy!
The number of friends around the table must be a factor of 24
since Tyler always gets the 24th and 1st piece. So, there may be
1,2,3,4,6,8,12 or 24 friends.
Draw connections from this problem to factors… asking the
same question with 49, or 65 pieces of candy!

A Very Square Problem

Find all the ways three squares can be coloured in a 3 x 3 grid so that
none of the coloured squares are in the same row or column.

1. Record your solutions on the sheet provided
2. Cut out and/or discuss how you could organize your finding into
groups based on the patterns of your grids.

Solution: A Very Square Problem
There are two ways in a 2 x 2 grid. There are six ways in a 3 x 3 grid.
For those wanting even more challenge they may try a 4 x 4 grid
(there are 24). The answer is based on n! (n factorial) where we find
the product of all the positive whole numbers between 1 and n: 2! = 2
x 1; 3! = 3 x 2 x 1; 4! = 4 x 3 x 2 x 1

Halving a Square!

After discussing the properties of squares (equal sides, edges,
vertices) students are given the attached sheet of squares to explore
the various ways a square may be divided equally into halves.

Solutions:
There will be many creative solutions to this problem and students
love to share their proof and reasoning with a peer. Students can also
share with the whole class their unique square divisions!

Halving a Square!
How many ways can you divide these squares in half?
Remember to keep the shaded part and the unshaded portion equal!

The School Bus Ride

Bus number 7 left the elementary school partially filled and arrived at
the middle schol where fifteen students boarded the bus. The bus
continued as follows:
*At the first four stops, two students got off the bus.
*At the next stop, three students got off the bus.
*At the next six stops, one student got off at each stop.
*Ten students got off at the recreation center, where five
kindergarten students boarded the bus.
*At the final stop, seven students got off the bus leaving only the
driver.

How many students boarded the bus at the elementary
school?

Solution – The School Bus Ride
This is a great problem to act out and to use the strategy of working
backwards.
The problem looked like this:
n + 15 – (4 x 2) – 3 – (6 x 1) – 10 + 5 – 7 = 0
We know how many students there were at the end, but we need to
work backwards to find out how many students were there at the
beginning:
0 + 7 – 5 + 10 + (6 x 1) + 3 + (4 x 2) + 15 = n
14 = n
There were 14 students whom initially boarded the bus at the
elementary school.

Timbit Anyone?
A friend brought a box of 5 timbits over to your house. There are 3
different flavours of timbit inside: chocolate glaze, powdered icing
sugar and old fashioned.
There is a mixture of these 3 varieties in the box, but not necessarily
an equal mixture.
Without peeking inside the box to see what is actually there, what are
all the possible Timbit combinations that could be inside the box?
What would your favourite combination be?
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Solution: Timbits

old fashioned (o)

Students might also build this pattern with 3 different colours of tiles,
or represent it with symbols, such as

There are 6 different combinations possible.
I know that I have all of the combinations because:
If all 3 types are present, then the maximum number of 1 type in any
combination will be 3.
For each type of Timbit, there are:
*** 3 combinations where the timbit occurs once
**2 combinations where the timbit occurs twice
*1 combination where the timbit occurs three times

If we count all of the chocolate in all 6 combinations, there are 10
chocolate timbits.
If we do the same for each of the 3 flavours, we find that there are 10
of each flavour to make all of the 6 possible combinations.
The repeating core of chocolate, powdered icing sugar, old fashioned
can be used while determining all combinations with the remaining 2
variations / variables:

c,i,o,c,c
c,i,o,i,i
c,i,o,o,o
c,i,o,c,i
c,i,o,c,o
c,i,o,i,o

Too Many Gumballs!
Kaden had five quarters in his pocket to spend at a candy machine in
the shopping mall. He put one quarter into the machine and received
one gum ball. He put in a second quarter and four gum balls came
out. The third quarter brought seven gum balls. The fourth quarter
gave him ten gum balls. Putting his last quarter in the machine, he
received thirteen gum balls. If he had three more quarters how many
gum balls would he have in total?
Extension: how many gum balls would he enjoy if he had sixteen
quarters?

Solution – Too Many Gumballs

Matching Keys
A woman working at a dealership has five keys in her hand. The
problem is she doesn’t know which of the five keys matches the five
cars in the parking lot.
What is the maximum number of tries it will take to match the five
unmarked keys to the five cars?
Extension: Using what you learned about matching five cars,
determine the maximum number of tries it could take to match ten
keys to ten cars?

Solution – Matching Keys
Fifteen attempts to match five keys to five cars
(Students may say fourteen as the last key should fit without
trying)
Fifty-five attempts to match ten keys to ten cars

Try all five keys on the first car – one fits four do not
Try the four keys on the second car – one fits three do not
Try the three keys on the third car – one fits two do not
Try the two keys on the fourth car – one fits one does not
The other key is then matched to the other car.

5 + 4 + 3 + 2 + 1 = 15
10 + ……….+1 = 55

The Lottery
In a lottery, students had to choose 6 numbers from a total of 30.
Tom chose the pattern 6, 7 ,8 ,9, 10, and 11.
Sue randomly chose 28, 1, 15, 23, 18, and 7.
Who has a greater chance of winning? Prove your thinking.

Solution: The Lottery

Both have equal chances of winning, since each number has an equal chance of
being drawn.
Each number has a 1/30 chance to be drawn.
Sue’s more ‘random selection’ has no influence on the outcome.

The Handshake Problem
If everyone in your class shook hands with all the other students in
your class, how many handshakes would there be?
If everyone in your school shook hands with all the other students in
your class, how many handshakes would there be?

Solution: The Handshake Problem

If there are 30 students in a class, then each of the 30 students would
shake hands with 29 other students.
You may think there are 870 handshakes (30 x 29), but actually there
are 435 handshakes.
For you and I to shake hands, it takes 2 people to make one
handshake. We cannot count everyone’s handshakes, because we
would be double counting them.
To generalize, if there are n students, the number of handshakes is
n (n – 1) divided by 2.

To Be Prime or not to be Prime?
Can you find any numbers, when reversed and subtracted, the
difference is a prime number? What patterns do you notice?
1. Choose a two-digit number
2. Reverse its digits
3. Subtract the smaller number from the larger number
Example: 62 −26 = 36
Try other examples. Do you ever end up with a prime number?
Can you prove that you will never end up with a prime?
Try all possibilities and eliminate, use tab le, chart or a hundreds chart
to record your exploration.

Solution- To be Prime or not to be Prime
Answer: All differences will never be prime. Students can use the
following sequence to try out their predictions.
10 – 1 = 9
20 – 2 = 18 21 – 12 = 9
30 – 3 = 27 31 – 13 = 18 32 – 23 = 9
40 – 4 = 36 41 – 14 = 27 42 – 24 = 18

43 – 34 = 9

Where to Put our Fire Stations?
On this unusual map of a town, the lines represent streets, and the
dots represent the street corners.
All the houses in this town are located at the corners and there is at
least one house at each corner.
The problem: the town needs some fire stations.
Where can you put fire stations if:
1. Fire trucks are not allowed to drive more than one street to get
to a house that is on fire.
2. It is important that every house be on the same corner as a
firehouse or only one street away.

The problem is there is not enough money to build very many.
What are the fewest number of fire stations that could be built and
where would they be built?
Many solutions must be tried to ensure the solution is the fewest and
for you to uncover strategies.
You may use manipulatives to place your fire stations before circle the
dots on the town.

Where to Put our Firehouses?

Solution: Where to Put the Fire Stations?
**Demonstrate to the students by choosing one dot on the map as a
fire station and ask them which houses would be guarded by that
station. Choose another dot if needed to demonstrate further.

The students will find out different strategies will work. Some will
work randomly and try guess and check. Others will reveal that
putting more fire stations along the sides work well. Most students
will find out that seven is the least amount.

Some Student Samples:

I Want a Red One!

A candy machine has 100 jelly beans. 20 of the beans are green, 30
are orange and 50 are red.
The jelly beans colours are all mixed up inside the machine.
Devon puts her money in to get ten jelly beans.
What is your prediction of how many jelly beans will be red? How
many if she only receives 8?

Solution: I Want a Red One

The answer is five out of the ten and some students will see the
answer right away.
Others will need to use various problem solving.
The importance is the reasoning behind this problem and a students’
understanding of probability and equivalent ratios.

Unusual Baker
From Vector Magazine Dec 2011

The Unusual Baker

43 McNuggets???

If McDonalds sells McNuggets in packages of 6, 9 or 20 pieces, can you
purchase 43 McNuggets?
What other numbers of McNuggets wouldn’t you be able to order?

***Once you have answered these questions, watch the first part of
the following youtube video:
http://www.youtube.com/watch?v=vNTSugyS038&feature=youtu.be

Then consider:
If McDonalds started selling McNuggets in 4 packs, which number of
pieces could you now order, that you couldn’t purchase before?

***Once you have answered that question, watch the remainder of
the youtube video.

Triangles!
*adapted from Muschla
Kaden enlarged a triangle using the copy machine at school.
Each side of the copy was twice the length of the original.
He reasoned that the angles must also be twice the measure of the
original.
Do you agree or disagree? Show proof and reason with a partner.

Solution: Triangles!

Students should disagree.
Explanations may vary but should note that the angle measures do
not change if a figure is enlarged.
Proof should include diagrams.

An Icy Trek
You plan to make a trek across a part of the arctic. This trek will take
you a total of six days.
The difficulty is you can only carry four days’ worth of supplies. You
will need to bring help.
What is the minimum number of friends needed to help you cross
when each of you can only carry four days’ worth of supplies?
Prove your answer!
*hint: your friends do not have to make the entire trip with you!

Solution Icy Trek
The minimum number of friends is two.
You set out on day one with each person carrying four days’ worth of
supplies.
At the end of the first day, you each have three days’ worth left.
One the second day, one friend returns home and uses one more
day’s worth of supplies.
The other two days’ worth is left with you and your remaining friends.
Each of you now has four days’ worth again.
At the end of the second day you and your friend both have three
days’ worth of supplies left.
On the third day, your remaining friend returns home. He uses two
days’ worth of supplies to get home and leaves you with the
remaining one day he will not be using.
You now have four days’ worth again. From there, you have only
four days left to travel before reaching your destination.
You have enough supplies to get you there and your two friends are
safe at home.

Patterns!
*adapted from Muschla
Problem:
Keelan and Alexis examined the pattern 1, 4, 13, 40 and found the
fifth number to be 121.
Keelan said he multiplied by 3 and added 1.
Alexis said she added 1+3 to get 4, 4+9 to get 13, 13 + 27 to get 40 and
40 + 81 to get 121. What is Alexis doing mathematically?
Who is correct? Prove it!

1, 4, 13, 40, 121…

Solution: They are both correct. Alexis added each number to a
power of 3.

The King’s Request

The King of noble girth said, “You there, Cook! Have you procured the
food for the upcoming wedding feast?” “No sire”, he meekly replied,
“I did not know how much of each I was to get”.
“Listen carefully, and do what I say”, growled the King. “One hundred
eighty head of bird and beast, you are to cook for my great feast. 500
feet they have to stand on, the number of each you now much land
on”.
What does the Cook procure for the feast?

Solution: The King’s Request

This problem is often solved with the guess and check strategy.
110 birds (220 feet) and 70 beasts (280 feet).
*Discuss if students can find another possible solution.
Could the students pick a number with multiple solutions if they were
to change the number of feet that the king ordered – why or why not?

The Brick Layer
You are a brick wall builder on Vancouver Island. You have discovered
how to build the strongest wall possible using 2-by-1 bricks. You have
come to the conclusion that a wall made of these bricks has the most
strength if there are no fault lines. Here is an example of a brick wall
with two fault lines. You can see that there are lines that go through
the wall uninterrupted.

You have found a masonry pattern without any fault lines. This means
that every grid line (that is, the lines, both horizontal and vertical,
spaced at the width of one domino and extending perpendicularly
between parallel edges) of the rectangle intersects at least one
domino.
You found this special masonry pattern by considering first one brick,
then two bricks and you continued until you found a fault free
pattern. What”no fault line” pattern(s) can you find?
Using manipulatives
Each group of 4 students is given 25 or more dominoes or paper
dominoes.
Explain the idea of a fault line. Allow enough time for groups to
explore different possibilities of making brick walls with and without
fault lines.

Diagram, Process, Solution
After giving time to have the students explore the possibilities,
remind to use diagram, process, and solution in their problem solving.
Instruct the groups to record their findings and respond to the
following:
What is the system for your group's investigation?
Once you find a fault-free pattern, draw it. Describe how you found
your pattern.
Are there other fault-free patterns using this number of bricks or is
the one you found unique?
Hints - Bricks Activity
Hint 1: Bricks that are 2 units by 1 unit will only cover an even
number of squares.
Hint 2: The minimum width for fault-free rectangles must exceed 4
squares.
Hint 3: The 5 by 6 rectangle is the smallest possible construction.

The Cube

What is the effect on area and volume when you double the
dimensions of a cube?
Prove your reasoning verbally, pictorially, and algebraically

Solution: The Cube
2

3

The area increases by a factor of 2 , and the volume increases by a factor of 2 .

Ie: If the dimensions a,b,c double from 1 unit to 2 units, the area increases from 6 square units to 24
square units,and the volume increases from 1 cubic unit to 8 cubic units.

A Length of Rope
A length of rope 2 units long is cut in two pieces to create an equilateral triangle
and circle.
Which shape and what dimensions will occupy the largest area? The least area?

Solution: A Length of Rope

There are a variety of methods to approach this:

1: Superimpose each shape on a grid, tile floor, etc, and estimate the
number of squares occupied.
2: Try different lengths in triangle & circle area formulae – is there a
pattern that seems to suggest a way of maximizing the area?
3: Older grades: Graph the side lengths/area formulae as quadratics
and compare (see attached graphs). Derivatives could even be used to
determine the optimum measurements.

Trigonometry of Hands

How could you estimate the trigonometric ratios of a right triangle
using your hands?
Could you apply this to measuring physical objects, such as the height
of a tree?

Solution: Trigonometry of Hands
Use thumb and forefinger of one hand to create the hypotenuse and one side,
and the edge of the opposite hand to make the third side.

You could estimate either: the angles formed by the hands and measure the lengths, or estimate
lengths and measure the angles (requires a partner). The ‘hand protractor’ could be superimposed on a
physical object – tree, building, etc. for practical application.

