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Year 6 Problems and Investigations 
Autumn 

Week 1 
 

Title: Giant domino addition Skills practised: 
• Adding 5-digit numbers in a tower 
• Adding 3-digit and 4-digit numbers or 

towers of 2-digit numbers 

Children follow a logic to convert arrangements 
of dominoes to numbers and then perform a 
giant addition. They then create their own 
domino additions. 
Conjecture: We can use our knowledge of addition patterns to create domino additions. 
What to do: 
Children work in pairs or threes with a set of dominoes between them. 
 

1. Set out the entire set of dominoes in this 
pattern. This giant addition uses every domino 
in the set. 

2. Replace each row with the written numbers to 
create a giant addition. 

3. Find the total! To do this, break the addition 
into three: 

• Copy the top four rows and add these. 
• Copy the next three rows and add 

these. 
• Copy the bottom three rows and add 

these. 
• Add your three answers. 

4. Look at the bottom row in the giant domino 
addition. Does your answer match this? If not, 
go back and repeat the additions! 

 
Discuss how the dominoes can be arranged to create 
additions. Set out the addition below using dominoes. 
                                    6  5 
                                    2  5 
                                1  4  3 
                                2  3  3 
  

5. Now create your own domino additions of 
three 4-digit numbers. Remember that you 
must be able to make the answer out of 
dominoes as well as the numbers being added! 

 
CHALLENGE! What is the largest total it is possible to make using just 8 dominoes? 
 
Aims: 

– To use trial and improvement effectively 
– To explore addition patterns 

Minimum number of 
calculations expected 

10+ 
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Week 2 
 

Title: Crack the code Skills practised: 
• Multiplying by 10 and 100 
• Adding decimal numbers using number 

bonds to 10 

Children use logical thinking to solve a 
mathematical puzzle involving multiplying by 10 
and 100 and adding decimal numbers. 
Conjecture: We can use given information to solve a logical puzzle and find missing digits. 
What to do: 
Children work individually or in pairs. 
 

1. With your partner, study this code. You have to crack it to open the safe! 
 

 
 

2. Here are the clues: 
• Triangles are either multiplying by 10 or 100. 
• Each pair of rectangles (i.e. the 1st and 2nd, the 3rd and 4th, the 5th and 6th) adds up 

to 100. 
• Each letter is one digit. No digit is represented by more than one letter. So if a = 6, 

then no other letter can be 6. 
• No letter is either 5 or 0. 

3. Work out the value of each letter. 
4. Arrange the letters to make the name of a planet. Now you can enter the safe! 

 
Discuss how you know that there is more than one solution. 
 

5. How many solutions can you find? 
 
CHALLENGE!  Find the solution which gives a value to each letter and which makes the planet’s 
name add up to the largest amount possible. 
 
Aim: 

– To use a combination of number bonds and logical thinking to 
find missing numbers 
 

Minimum number of 
calculations expected 

12-20 
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Week 3 
 

Title: Nine AGAIN Skills practised: 
• Subtracting 5-digit numbers to find a 

difference 
• Choosing an appropriate method to find a 

difference 

Children subtract 5-digit numbers and look 
for patterns in the digital roots. 

Conjecture: We can find a pattern in the differences between two 5-digit numbers where both 
have the same digits in different orders. 
What to do: 
Children work individually or in pairs. 
 

1. Write a 5-digit number, e.g. 98,562. 
2. Re-order its digits; write them in a different order but don’t change them! For example 

59,826. 
3. Find the difference between the two numbers. 
4. Add the digits of your answer, e.g. 3 + 8 + 7 + 3 + 6 = 27. 
5. If your answer to Q4 is a number with two or more digits, add the digits of that number, 

e.g. 2 + 7 = 9. 
6. Keep doing this until you have a number with one digit. 
7. Write a new 5-digit number and repeat steps 1 to 6. 
8. Do this with at least six 5-digit starting numbers. 

 
Discuss what you notice. 
 
Try the same thing with two 6-digit numbers. Does the same number still appear? 
 
CHALLENGE! Find a difference between a 5-digit and a 4-digit number created using four of the 
same digits. Repeat the same process as above and look at the answer in step 5 alongside the one 
digit you did not use! 
 
Aims: 

– To find digital roots and notice patterns 
– To use mathematical reasoning in spotting patterns 

Minimum number of 
calculations expected 

8+ 
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Week 4 
 

Title: Ellipse in a circle Skills practised: 
• Drawing a circle with a given radius 
• Drawing rays from a point 
• Drawing lines perpendicular to those rays 

Children draw a circle and then use 
straight lines and angles to construct an 
ellipse within it. 
Conjecture: We can use a circle, and right angles to create an ellipse within the circle. 
What to do: 
Children work individually or in pairs. 
 

1. Draw a circle of radius 5cm. 
2. Pick a point about 1.5 or 2cm in 

from the circumference of the 
circle at the bottom. 

3. From this point draw straight line 
rays to the edge of the circle. You 
need to draw about 24 of these.   

4. Now use a sharp coloured pencil.   
Where each ray meets the circle, 
draw a line at right angles to the 
ray. Draw it so that this line 
touches the circumference of the 
circle. 

5. Sometimes you will need to draw 
this line from the ray to the left 
and sometimes you will need to 
draw it to the right. 

6. When you have drawn all 24 
lines, you will have created an ellipse. 

 
Compare your ellipse with your partners. Discuss what you notice about the shape of the ellipse in 
relation to where you drew your original point. 
 
CHALLENGE! Create a new ellipse that is ‘shorter and wider’ or ‘longer and thinner’ than your first 
one. 
 
Aims: 

– To follow a procedure in a logical manner 
– To use mathematical visualisation and explore shapes 

Minimum number of 
calculations expected 

N/A 
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Week 5 
 

Title: Magic multiplication squares Skills practised: 
• Multiplying three numbers choosing 

appropriate methods 
• Finding factors and multiples 

Children complete a magic multiplication 
square. They then explore factors and multiples 
to create a new multiplication magic square. 
Conjecture: We can use factors and multiples to create a multiplication magic square. 
What to do: 
Children work individually or in pairs. 

1. Look at this square: 
 

1 12 10 

15 2 4 
   

 

2. Multiply the numbers along the top row. Write the answer. 
3. Multiply the numbers along the second row. Write the answer. 
4. This is the magic constant of a multiplication magic square. So every row and every column 

multiply to give this exact same product! 
5. Work out the bottom row. 
6. Now check all the columns and rows! 

 

Discuss what you notice about the diagonals. 
 

7. Let’s try to get a really magic multiplication square! Each row, each column and both 
diagonals multiply to give the same constant product. 

8. Start with this. 
 

12 1 18 

   
 36  

 

9. Use these clues to help you create a truly magic multiplication square. 
• The missing numbers are all single digit numbers. 
• Two of the numbers in the middle row and both the missing numbers in the bottom 

row are all factors of 12. 
• The remaining number in the middle row is a factor of the number touching its 

bottom right corner but it is not a factor of the number above it. 
10. Check your square is truly a magic one by multiplying each row, each column AND the 

numbers along each diagonal. 
 

CHALLENGE! The product in this magic square is itself a cube number. Can you work out its factors 
to help you find the number cubed? 
 

Aims: 
– To use knowledge of number properties and relationships to 

help with finding missing numbers 
– To use mathematical reasoning to solve a logic puzzle 

Minimum number of 
calculations expected 

12+ 
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Week 6 
 

Title: The eights have it Skills practised: 
• Multiplying numbers with 1, 2, 3, 4 or 

more digits by 9 
• Adding single digit number to 5-digit or 

6-digit numbers 

Children multiply numbers starting with 9 by 9 
and add single digit numbers in a decreasing 
sequence. They identify and describe the patterns 
and start to explain them. 
Conjecture: There is a pattern of eights to be found when multiplying by 9 and adding single digit 
numbers in a decreasing sequence. 
What to do: 
Children work in mixed ability pairs. 
 

1. Start by multiplying 9 by 9 and adding 7. 
2. Now multiply 98 by 9 and add 6. 
3. Next multiply 987 by 9 and add 5. 
4. Then multiply 9876 by 9 and add 4. 
5. Challenge yourselves to continue, doing another two multiplications. 

 
HINT: You may use whatever method you find easiest to perform the multiplication. For example, 
you can use grid method, short multiplication or any other method you like. 
 

 
x 90,000 8000 700 60 5 
9 810,000     

 
6. How far can you continue this pattern? 
7. Can you begin to explain why the eights have it? 

 
CHALLENGE! Write out the multiples of 8 and the multiples of 9 in vertical columns next to each 
other. Can you see where these patterns begin? Can you begin to explain them? 
  
Aims: 

– To explore patterns in multiplication and relate to the 
multiplication tables 

– To identify and explain patterns 

Minimum number of 
calculations expected 

10 +  
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Week 7 
 

Title: Awesome answers Skills practised: 
• Dividing 3-digit numbers using short division 
• Recognising fractions and writing these in 

their simplest form 

Using a magic square to generate 3-digit 
numbers, children create divisions with 
dividends containing specified fractions. 
Conjecture: We can create divisions using given criteria to produce dividends with remainders as 
specified fractions. 
What to do: 
Children work individually or in pairs. 
 

1. Use this magic square: 
 

2 9 4 
7 5 3 
6 1 8 

 
2. Generate a 3-digit number by using numbers with adjacent sides. Each number can be used 

only once, e.g. 435.  
3. Choose a divisor, e.g. 6. 
4. Divide your 3-digit number by your divisor. 

For example                      7 2 r3 
                                    6   4 315  

5. Write the remainder as a fraction. Make sure it is in its simplest form, e.g. 3/6 is ½. 
6. Your challenge is to construct divisions with each of these fractions in the answer: 

 
1/2        1/3        2/3      1/4        1/5      1/6     1/10      1/12 

 
You must use 3-digit numbers generated using the magic square as above. 

 
HINT: Think what divisors can be used to generate each fraction! 
 
CHALLENGE! Try starting with a 4-digit number and getting an answer with 5/6 in it. 
Set your own challenge for you or a partner! 
 
Aim: 

– To use mathematical reasoning and knowledge of number 
properties to create divisions with predictable answers 
 

Minimum number of 
calculations expected 

10 to 14 
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Week 8 
 

Title: Dicey differences Skill practised: 
• Subtracting numbers with 2 decimal 

places from numbers with 1 decimal 
place using counting up 

Children use two dice with decimal numbers to find 
largest and smallest possible differences and use 
mathematical reasoning to calculate the 
probability of getting close to a specified target. 
Conjecture: There is a 1 in 2 chance of throwing the two given dice and getting an answer of more 
than 0.3. There is only a 1 in 6 chance of getting an answer of more than 0.5. 
What to do: 
Children work individually or in pairs. 
You will need two dice per pair/child – one dice has numbers 0.1 to 0.6, and the other has numbers 
0.01 to 0.06. (You can use two different coloured spotty dice and set the code, e.g. red spotty dice = 
1 place decimal numbers, so if I throw a 3, it is 0.3, and green spotty dice = 2-place decimal 
numbers, so if I throw a 3 it is 0.03.) 
 

1. Children use two dice (see above). 
2. Throw the two dice. Write a subtraction based on the numbers thrown, e.g. 0.3 – 0.05 
3. Work out the difference by counting up, e.g. 

 

 
 

4. Draw two sets. Label one: Larger than 0.3 and the other: Smaller than 0.3. 
5. Write the difference you found in the appropriate set. 
6. Now throw both dice 10 times, working out the difference between the two numbers each 

time. Write each difference into the appropriate set. 
 
Discuss your results. Compare them with those of a different pair of children working near you. 
 

7. Work out the highest possible difference you could get using these two dice. 
8. Work out the smallest possible difference using these two dice. 
9. Add these two numbers and divide by 2. This is half way between the smallest and largest 

differences. 
 
Think about how you would get differences around 0.3. Which two numbers would give you 
differences close to 0.3? How close can you get? 
 
What are the chances of getting a difference greater than 0.3? Of getting a difference less than 
0.3? 
 
CHALLENGE!  What are the chances of getting a difference greater than 0.5? 
 
Aims: 

– To use mathematical reasoning to think about probabilities in 
relation to throwing two dice 

– To record information in a systematic way so as to identify 
possible combinations 

Minimum number of 
calculations expected 

12-20 
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Week 9 
 

Title: Weights in a line Skills practised: 
• Ordering a search for combinations 
• Plotting points accurately on a line 

graph 

Children use systematic working to calculate the 
number of possibilities of making weights using just 
two set weights, and then look for patterns using line 
graphs. 
Conjecture: The numbers of combinations of two weights will give us a predictable pattern which 
we can represent on a line graph. 
What to do: 
Children work in threes. 
 

1. You have two weights – 1 gram and 5 gram. 
2. Find how many possible ways there are of making each total weight from 1 to 20 gram. You 

will need to list these in a logical order to be sure that you have them all. Once you have 
established a really clear order, divide the work between you. 

3. Complete the table below: 
 
Table A: Two weights: 1g and 5g 

Total 
weight 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

No. of 
ways 

1 1 1  2     3           

 
4. Use this information to complete this table: 

 
Table B: Two weights: 1g and 5g 

Total 
weight 5 10 15 20 25 30 35 
No. of 
ways        

 
5. Now imagine that you have two weights, this time a 1 gram and a 2 gram. 
6. Find out how many possible ways there are to make each total weight. 
7. Complete the two tables below: 

 
Table A: Two weights: 1g and 2g 

Total 
weight 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

No. of 
ways 

1 2 2  3     6           

 
 
Table B: Two weights: 1g and 2g 

Total 
weight 5 10 15 20 25 30 35 
No. of 
ways        

 
Discuss what you notice about the patterns in each table. 
 

8. Plot the first Table B on a line graph. (The total weights are along the x axis and the number 
of ways up the y axis.) You will need to be very accurate! 

9. Join the points – is it a straight line? 
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Discuss the graph. Can you use it to predict how many ways there would be to make a total weight 
of 50 grams? Of 100 grams? 
 

10. Plot the second Table B on a line graph in the same way. You will need to be really 
accurate! 

11. Can you make a straight line? 
 
Discuss this graph – can you use it to make predictions?  If so, how? 
 
Aims: 

– To use line graphs to help identify patterns and tendencies 
– To explore sequences of numbers, checking for predictability 

Minimum number of 
calculations expected 

N/A 
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Week 10 
 

Title: Domino fractions Skills practised: 
• Recognising unit and non-unit fractions 
• Identifying equivalent fractions 
• Adding fractions 

Children use dominoes to create fractions. 
They explore sums of fractions using equivalent 
fractions and related denominators. 
Conjecture: We can create fractions with given sums using dominoes. 
What to do: 
Children work in pairs or (occasionally) threes. 
You will need a set of 28 [0-6] dominoes per pair/threesome. 
 

1. Lay out your dominoes face up 

 
2. Use the dominoes to create fractions. You are creating proper fractions and not improper 

fractions. 
3. Demonstrate all the proper fractions it is possible to make. Can you find them all? (There 

are 15!) 
4. Now try these challenges. They all use only proper fractions. 

 

 
   

5. Create this domino square. 
6. Add the four domino fractions in this square.  

What is the total? 
7. Create a domino fraction square of your own and find its 

total. 
8. What is the smallest total you can get in a domino 

fraction square? 
 
CHALLENGE! Use 5 domino fractions to get a total of 10 – you 
may use improper fractions! 
 
 
Aims: 

– To use a sense of mathematical pattern to create fraction totals 
– To explore fraction sums using equivalent fractions 

Minimum number of 
calculations 

expected 
10 to 14 
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Week 11 
 

Title: Stunning squares Skills practised: 
• Multiplying 2-digit numbers by 2-digit 

numbers 
• Multiplying 3-digit numbers by 2-digit 

numbers 
• Multiplying 3-digit numbers by 100 

Children explore patterns in the squares of 
numbers with reversed digits to find pairs 
of ‘stunning squares’. 

Conjecture: We can find pairs of numbers with reversed digits where their squares also match – 
having reversed digits. 
What to do: 
Children work in pairs. 
 

1. Remember that a square is a number multiplied by itself! 
2. Find the square of 12. (12 x 12) 
3. Reverse the digits of 12. Find the square of 21. 
4. Look at your two square numbers. What do you notice? 
5. Find the square of 13. 
6. Reverse the digits of 13 and find the square of the new number. 
7. Look at your two square numbers. What do you notice? 
8. Find the square of 112. 

 
HINT: To do this, divide up the work! One person does 100 x 112.  The other person does 12 x 112. 
Add your two answers. 
 

9. Reverse the digits of 112. Find the square of the new number. 
(Again, divide up the work! One person does 200 x 211. The other person does 21 x 211. 
Add your answers.) 

10. Look at your two square numbers. What do you notice? 
11. Try the squares of 113 and its reverse-digit companion. 

 
CHALLENGE!  Find at least one new pair of numbers which produce stunning squares like this. 
 
Aims: 

– To identify patterns in square numbers 
– To begin to see why a particular pattern occurs and replicate it 

Minimum number of 
calculations expected 

8+ 
 

 


