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OrganisatiOn and PrOcedures
For full details, see the Members’ Area

• Maths Games papers are to be conducted under test conditions.

DO
• Supervise students at all times.

• Maintain silence.

• Provide blank working paper.

• Collect, mark and retain the papers.

DO NOT
• Print the papers prior to the scheduled 

date.

• Read the questions aloud to the students.

• Interpret the questions for students.

• Permit any discussion or movement around 
the room.

• Permit the use of calculators or other 
electronic devices.

• Papers should be scored by the PICO using the Solutions and Answers sheet provided.

• Original student answer sheets should be retained by the PICO until the end of the 
year.

absent students

• A student who is legitimately absent on the date of the Maths Games paper, may sit 
the paper on their return to school.

• If an absent student does not sit the paper on their return to school they should  be 
marked as ‘absent’.

• Note: This policy differs from the Maths Olympiads Absent Student Policy which has 
additional requirements.
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Write your 
answers in 
the boxes on 
the back.

Keep your 
answers 
hidden by 
folding 
backwards 
on this line.

←

Suggested Time: 30 Minutes

3A. Gabrielle's chocolate factory makes four different chocolate boxes: 
Deluxe, Gift, Party, and Sampler.
The boxes contain 6, 9, 12, or 18 chocolates.
There are more chocolates in the Gift box than the Sampler box.
There are twice as many chocolates in the Party box as there are in the 
Gift box.
How many chocolates are there in the Deluxe box?

Hint: How many chocolates might there be in the Gift box?

3D. What is the value of    that makes this number sentence true?

3 × 4 × 5 ×  = 8 × 9 × 10

Hint: Think about the factors of each of the numbers.

3E. In the following cryptarithm, different letters represent different 
digits.
What is the greatest possible value represented by BUT? 

Hint: When you have a solution, make sure that different letters represent 
different digits. For example, if your solution for A is 2, then none of the other 
letters can represent the digit 2.

A H
+ A H
B U T

3C. How many rectangles, of any size, can be drawn by 
tracing over lines in this diagram?

Hint: Can the rectangles in the diagram be listed in an organised way?

3B. George made a dart board.

Each dart that lands on the board will score either 7 
points or 3 points, as shown.

George landed 10 darts on the board, and received a 
total score of 42.

How many of George's darts landed in the 7-point region?
Hint: What would George have scored if all of the darts had landed in the 3-point region?

7

3
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3A. The question is, How many chocolates are there in the Deluxe box?

Strategy 1: Eliminate All But One Possibility (1)

Solutions and Answers 
(Items in parentheses are not required)

3A:  12 3B:  3 3C:  11 3D:  12 3E:  186

Follow-Up: Harry wants to buy 18 chocolates. In how many ways can he do this?  [ 4 ways: 3 Sampler boxes, 2 Gift boxes, 1 Sampler 
and 1 Deluxe, or 1 Party box ]

There are four different 
chocolate boxes: Deluxe, 
Gift, Party, and Sampler.

These boxes contain 
different numbers of 
chocolates: 6, 9, 12, or 18.

D G P S
6
9

12
18

There are more chocolates 
in the Gift box than the 
Sampler box. So Gift cannot 
have 6 chocolates, since 6 is 
the smallest number.

Likewise, Sampler cannot 
have 18 chocolates.

D G P S
6 ×
9

12
18 ×

There are twice as many chocolates in the Party box as there are in the Gift box.

If Gift has more than 9 chocolates, then Party would have more than 9 × 2 = 18 
chocolates, which is not possible. 
The Gift box must contain 9 chocolates, and Party must contain 18.

D G P S
6 ×
9 ✔

12
18 ✔ ×

Since there are more chocolates in the Gift box than the Sampler box, the 
Sampler box must have fewer than 9 chocolates.

Therefore the Sampler box has 6 chocolates.

The number of chocolates in the Deluxe box is 12.

D G P S
6 × ✔

9 ✔

12 ✔

18 ✔ ×

Strategy 2: Eliminate All But One Possibility (2)

Since there are twice as many chocolates in the 
Party box as there are in the Gift box, the Gift box 
must contain either 6 or 9 chocolates.

Deluxe Gift Party Sampler

6 or 9

There are more chocolates in the Gift box than the 
Sampler box. So the Sampler box must contain 6 
chocolates, and Gift must have 9.

Deluxe Gift Party Sampler

9 6

There are twice as many chocolates in the Party 
box as there are in the Gift box, so Party must 
contain 2 × 9 = 18 chocolates.

Deluxe Gift Party Sampler

9 18 6

The last remaining box size of 12 chocolates must be the Deluxe box.
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3B. The question is, How many of George's darts landed in the 7-point region?

Strategy 1: Guess, Check and Refine

Follow-Up: Suppose George can land any number of darts. In how many ways might George score 42 points?  [ 3 ways:  6 darts in the 
7-point region, 3 darts in the 7-point region and 7 darts in the 3-point region, or 14 darts in the 3-point region ]

7

3

×

×
××

×
×

×
×

××

Suppose George lands 5 darts in each region.

If so, his total score will be
5 × 7 + 5 × 3 = 35 + 15 = 50 points.

This is higher than George's actual score, so we 
should try a smaller number of 7-point darts.

7-point  
darts

3-point 
darts

Total 
score

5 5 50

Strategy 2: Solve a Simpler Related Problem

When George lands a dart on the 
board, it will score either 3 or 7.

7

3

×

7

3
×

Let's suppose that, every time a player lands a dart on the 
board, they automatically score 3 points.

If they land in the centre circle, they pick up a bonus 7 – 3 = 4 
points.

The outcomes for this 
new dart board are the 
same as those for the 
original dart board.

4
×

4×

George landed 
10 darts on 
the board, 
so he scores 
10 × 3 = 30 points 
automatically.

George scored a total of 42 points.

This total must include 42 – 30 = 12 bonus 
points.

Therefore, George must have landed 
12 ÷ 4 = 3 darts in the centre circle.

×
×

×

×

×

×

×

×

×

×

×
×

×

×

×

×

×

×

×

×

7

3

×

×

××
×

×

×
×

××

Suppose George lands 4 darts in the 7-point region, 
and 6 darts in the 3-point region.

If so, his total score will be
4 × 7 + 6 × 3 = 28 + 18 = 46 points.

This is still higher than George's actual score.

7-point  
darts

3-point 
darts

Total 
score

5 5 50
4 6 46

7

3

×

×

××
×

×

×
×

××

Let's see what happens if there are 3 darts in the 
7-point region, and 7 darts in the 3-point region.

In this case, George's total score will be
3 × 7 + 7 × 3 = 21 + 21 = 42 points.

This matches the question.

7-point  
darts

3-point 
darts

Total 
score

5 5 50
4 6 46
3 7 42

George landed 3 darts in the 7-point region.
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We can simplify the problem by breaking it into two parts.

Follow-Up: How many rectangles are there in the following diagram? [ 25 ]

3C. The question is, How many rectangles can be drawn over the lines in the diagram?

Strategy 1: Solve a Simpler Related Problem

We will begin by considering the section of the 
diagram that is within the "tall" rectangle.

There are 3 rectangles in a stack:

and 3 that can be made by combining rectangles 
in the stack.

By counting in this way, we have counted the rectangle in the 
centre twice.

With 3 + 3 = 6 rectangles in the stack, 3 + 3 = 6 rectangles in the 
row, and 1 rectangle double-counted, there are 6 + 6 – 1 = 11 
rectangles that can be drawn over the lines in the diagram.

Likewise, there is a section of the diagram that is 
within the "wide" rectangle.

There are 3 rectangles in a row:

and 3 that can be made by combining rectangles 
in the row.

Strategy 2: Make an Organised List

There are 
5 single 
rectangles in 
the diagram.

There are 4 rectangles that 
are made by combining 2 
single rectangles.

There are 2 
rectangles from 
combining 
3 single 
rectangles.

It is not possible to find a rectangle comprising 
more than 3 single rectangles in this diagram.

The diagram contains 5 + 4 + 2 = 11 rectangles.
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Follow-Up: Find  , so that 1 × 2 × 3 × 4 × 5 × 6 ×  = 7 × 8 × 9 × 10.  [ 7 ]

3D. The question is, Find   , so that 3 × 4 × 5 ×  = 8 × 9 × 10.

Strategy 1: Solve a Simpler Related Problem

We begin with the given equation: 3 × 4 × 5 ×  = 8 × 9 × 10

Therefore,  is 2 × 3 × 2 = 12.

Since 8 = 2 × 4, 9 = 3 × 3, and 10 = 2 × 5, 3 × 4 × 5 ×  = 2 × 4 × 3 × 3 × 2 × 5

Multiplication is commutative, so 
changing the order of multiplication 
does not change the product.

2 × (3 × 4) = 3 × (2 × 4) = 4 × (2 × 3)

Since both sides are equal, it must be the case that:
 = 2 × 3 × 2

Strategy 2: Solve a Simpler Related Problem (2)

We can begin by evaluating 3 × 4 × 5:

Method 1 Method 2
3 × 4 × 5 = 12 × 5 3 × 4 × 5 = 3 × 20

= 60 = 60

We now have 3 × 4 × 5 ×  = 60 × .

Then, evaluating
8 × 9 × 10:

8 × 9 × 10 = 72 × 10
= 720

Putting it all together: 60 ×  = 720

Since both 60 and 720 
are divisible by 10, 

6 × 10 × = 72 × 10

6 × = 72

Since both 6 and 72 
are divisible by 6, 

6 × = 6 × 12

= 12

Therefore,  is equal to 12.

This means that we can rearrange 2 × 4 × 3 × 3 × 2 × 5
so that 3, 4 and 5 occur at the start of the expression. 3 × 4 × 5 ×  = 3 × 4 × 5 × 2 × 3 × 2
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3E. The question is, What is the greatest possible value represented by BUT?

Follow-Up: What is the smallest possible value represented by BUT ? Note that a leading digit cannot be zero.  [ 104 ]

We can begin by trying the greatest 
possible value for AH.

Since different letters represent 
different digits, the greatest 
possible value for AH is 98.

If so, A would represent 9, and H 
would represent 8.

The letters B, U and T cannot then be 9 or 8.

Strategy: Eliminate All But One Possibility, and Make an Organised List

A H
+ A H
B U T

0 1 2 3 4 5 6 7 8 9
H A

However, when we complete the 
addition algorithm, we find that the 
resulting sum is 196.

If so, U would represent 9.

We had already established that B, 
U and T cannot be either 9 or 8, so 
this result is incorrect.

Therefore, AH cannot be 98.

1

9 8
+ 9 8
1 9 6

0 1 2 3 4 5 6 7 8 9
B T H A/U

9 8
+ 9 8
B U T

U will be 9 if:
•  A represents 9, and
• There is regrouping from H + H.

To try to maximise the value of BUT, 
we would keep A = 9, and use the 
highest value for H that would not 
result in regrouping.

Since 5 + 5 = 10, and 4 + 4 = 8, the greatest 
possible value for H is 4. 

0 1 2 3 4 5 6 7 8 9
H A

9 4
+ 9 4
B U T

However, when we complete the 
addition algorithm, we find that the 
resulting sum is 188.
If so:
•  U would represent 8, and
•  T would also represent 8.

Since different letters represent different digits, 
this result is incorrect.
Therefore, AH cannot be 94.

0 1 2 3 4 5 6 7 8 9
B H U/T A

9 4
+ 9 4
1 8 8

The next greatest possible value for 
H is 3. 

0 1 2 3 4 5 6 7 8 9
H A

9 3
+ 9 3
B U T

The result from completing the 
addition algorithm is 186.

In this case, all of the different 
letters represent different digits.

0 1 2 3 4 5 6 7 8 9
B H T U A

9 3
+ 9 3
1 8 6

Since we started with the greatest possible value for AH, and systematically eliminated possibilities until 
we found one that worked, we can be certain that we have found the greatest possible value for BUT.

The greatest possible value represented by BUT is 186.


