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 Year 5/6 Problems and Investigations 

Autumn 
Week 1  
 

Title: Giant domino addition Skills practised: 

 Y5: Adding pairs of 5-digit numbers  

 Y6: Adding 5-digit numbers in a tower 

 Adding several 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. 
 
Year 5:  
 
   3 2 3 6 
+ 2 0 2 4 
   5 2 6 0 
 
 
 
 
 
 

1. This addition is made from six dominoes. Replace each of the top two rows with the 
written numbers to create an addition. Find the total. Does this match the dominoes on 
the bottom row? 

2. Use six dominoes to create a different 4-digit plus 4-digit addition.  
 
What are the constraints on the numbers you can use and the possible totals?  
 

3. Now use eight dominoes to create additions like 
this: 

 
 
 
 
 
 
CHALLENGE! What is the largest 4-digit total it is possible 
to make using eight dominoes? And the smallest? Is it 
possible make an addition of four 4-digit numbers using 
ten dominoes? 
 

4. Now use eight dominoes to make additions of two 5-digit numbers. How many digits need 
to be in the answers?  
 

CHALLENGE! What is the largest 5-digit total it is possible to make using just eight dominoes? And 
the smallest total?  
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Year 6: 

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: Adding even and odd amounts Skills practised: 

 Adding two amounts of money < £100 using 
column addition 

 Recognising even and odd numbers 

 Y6: Adding three amounts of money < £100 
using column addition 

Children create two amounts of money – 
one with even digits, one with odd digits – 
and add these. They look for patterns of 
even/odd in the totals. 

Conjecture:  Adding an odd amount of money to an even always gives an odd number of pence 
and an even number of pounds in the answer. 

What to do: 
Children work individually or in pairs. 
 

1. Make an amount of money less than £100 using four odd digits: 3, 5, 7 or 9, e.g. £57.93 
(You may not use ‘1’). 

2. Make an amount of money less than £100 using four even digits: 2, 4, 6, 8, e.g. £26.84 
3. Add your two amounts of money, e.g. £57.93 

                                                                     £26.84 
                                                                      1 1 
                                                                     £84.77 

4. Look at the total. Are there an odd number of pence? 
5. Look at the pounds. Are there an odd number of pounds? 
6. Create two more amounts using the same sets of digits (one from just odd digits, one from 

just even digits). 
7. Add the two new amounts. 
8. Look at the pence – are there an odd number? 
9. Look at the pounds – are there an odd number?  
10. Continue like this. 
 

What rules can you write about the pence? What rules can you write about the pounds? 
 

Y6 CHALLENGE! Make three amounts of money, one amount with four odd digits and two 
amounts each with four even digits. Make a prediction about the digits in the total. Test out your 
prediction.  
Now make three amounts with one with four even digits and two amounts, each with four odd 
digits. What do you think will happen this time?  
Next try one amount with odd digits, one with even digits, and one with even digits in the pounds 
but odd digits in the pence. What do you think will happen this time? And if you have odd digits in 
the pounds but even digits in the pence?  
Any other variations you would like to try?  
 

Aims:  
– To add amounts of money totals less than £100. 
– To identify patterns of odd and even in the totals. 

Minimum number of 
calculations expected     

20 
 

  



© Hamilton Trust  Year 5/6 Autumn All Investigations  

Week 3  
 

Title: Nine AGAIN Skills practised: 

 Y5: Subtracting 4-digit numbers to find a difference 

 Y6: Subtracting 5-digit numbers to find a difference 

 Choosing an appropriate method to find a 
difference 

Children subtract 4-digit and 5-digit 
numbers and look for patterns in the 
digital roots. 

Conjecture: We can find a pattern in the differences between two 4-digit numbers or between 
two 5-digit numbers where both have the same digits in different orders. 

What to do: 
Children work individually or in pairs. 
 

Year 5:  
1. Write a 4-digit number, e.g. 9562. 
2. Re-order its digits; write them in a different order but don’t change them! For example 

5926. 
3. Find the difference between the two numbers. 
4. Add the digits of your answer, e.g. 3 + 6 + 3 + 6 = 18. 
5. If your answer to Q4 is a number with two or more digits, add the digits of that number, 

e.g. 1 + 8 = 9. 
6. Keep doing this until you have a number with one digit. 
7. Write a new 4-digit number and repeat steps 1 to 6. 
8. Do this with at least six 4-digit starting numbers. 

 

Discuss what you notice. 
 

CHALLENGE! Find a difference between a 4-digit and a 3-digit number created using three 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! 
 
Year 6: 

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 

Minimum number of 
calculations expected 
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– To use mathematical reasoning in spotting patterns 8+ 
 

Week 4  
 

Title: Polygon dissections Skills practised 

 Recognising quadrilaterals and 
polygons 

 

Children cut squares, rectangles and regular polygons 
into two parts and see what new shapes they can 
make by putting the two parts together in different 
ways.    

Conjecture:  It is possible to cut a polygon into two parts and put these parts together to make a 
new polygon with a different number of sides to the original polygon.   

What to do 
Children work individually or in pairs 
You will need lots of copies of regular polygons, pairs of scissors and glue stick.  
 

1. Cut out a square. Draw a straight line to cut the square into two parts. Use these parts to 
make a new polygon, such that two sides align and don’t overlap. You can turn one of the 
pieces over. Stick this new shape in to your book.  

 

 
2. Can you make a triangle?  
3. Which different quadrilaterals can you make? A parallelogram? A rectangle?  
4. Can you make a pentagon?  
5. What numbers of sides are possible for the new polygon? Make a record of your findings.  
6. What if you cut up a rectangle instead? Can you make a triangle? A different quadrilateral? 

A parallelogram? A trapezium?  A pentagon? Any other polygons?  
7. Try cutting a triangle into two parts and investigate which polygons you can make.  
8. Try other regular polygons such as pentagons or hexagons. Investigate what numbers of 

sides are possible for the new polygons.  
 

CHALLENGE: Draw irregular polygons. Do you think that the fact that they are irregular will make a 
difference to the numbers of sides that are possible in the new polygons? Test out your 
conjecture! 
  

Aims  
– To make and test conjectures and look for patterns in 

solutions 
– To visualise possible solutions 

 

Minimum number of 
calculations expected 

N/A 
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Week 5  
 

Title: Long as you like Skills practised: 

 Finding factors of 2-digit numbers 

 Finding multiples of two-digit numbers 

 Using trial and error to improve their results 

Children create chains of numbers by 
finding factors and multiples. Their aim is to 
create the longest chain possible. 

Conjecture:  We can find a chain of more than 50 numbers by finding factors and multiples. 

What to do: 
Children work individually or in pairs. 
 
You will need lots of copies of a 1-100 grid and also coloured pencils: red, blue, purple and yellow. 
 

1. Use a 1-100 grid (see resource). 
 

1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39  40 

41 42 43 44 45 46 47 48 49 50 

51 52 53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 68 69 70 

71 72 73 74 75 76 77 78 79 80 

81 82 83 84 85 86 87 88 89 90 

91 92 93 94 95 96 97 98 99 100 

 
2. Choose a start number. Colour it red. 
3. Now choose either a multiple or a factor. Colour it blue. 
4. Now choose either a multiple or a factor of that number. Colour it yellow. 
5. Now choose either a factor or a multiple of that number. Colour it purple. 
6. Now choose either a factor or a multiple of that number. Colour it red. 
7. Keep going like this until you get blocked and can’t go on. 

 
Your aim is to colour more than 50 squares! 

 
What makes a good starting number? Is it good to colour odd numbers? Or even ones? 
What makes a good strategy for your first move? For a second move? 

 
CHALLENGE: The record is 61 (held by a child at Eleanor Palmer School, London). Can you beat it? 
 

Aims: 
– To use trial and error effectively. 
– To explore patterns in multiples and 

factors. 

Minimum number of calculations expected 
50+ 
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Week 6  
 

Title: Excellent eights Skills practised: 

 Using grid multiplication to multiply large 
numbers by a single digit number 

 Using short multiplication if appropriate  

Children explore patterns when 
multiplying numbers with consecutive 
digits by 8. 

Conjecture:  We can identify and begin to explain the patterns in multiplications of consecutive 
numbers by 8. 

What to do: 
Children work individually or in pairs. 
 

1. Write 8 x 1 + 1 = and work it out. Remember you do the multiplication first and then the 
addition.  

2. Write 8 x 12 + 2 = and work it out. 
3. Write 8 x 123 + 3 = and work it out. 
4. Write 8 x 1234 + 4 = and work it out. Use the grid method to help you. 

 
x 1000 200 30 4  

8 8000 1600 240 32 ? 

 
5. Keep going like this. Can you predict the answers? 

 
Discuss what you notice. Can you see why it works? 

 
HINT: Write the multiples of 8 up to the 12th multiple and the multiples of 9 up to the 12th multiple 
side by side. What do you notice? 
 

6. Try 8 x 2 – 6 =. 
7. Now 8 x 23 – 4 =. 
8. Then 8 x 234 – 2 =. 
9. Then 8 x 2345 – 0 =. 
10. Then 8 x 23456 + 2 =  
11. Keep going. Can you predict the answers? 

 
CHALLENGE: Create your own 8x ? add/subtract ? pattern. 
 

Aims: 
– To use identify and begin to explain patterns in multiplication. 
– To explore patterns in multiples of 8. 

Minimum number of 
calculations expected 

12-20 
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Week 7  
 

Title: Remainders rule!  Skills practised 

 Dividing 3-digit numbers by single-digit 
numbers 

 Identifying multiples   

Children find numbers between 100 and 200 
that will give a remainder when divided by 
numbers 2 to 9.   

Conjecture:  There are more than ten numbers between 100 and 200 that will give a remainder 
when divided by every number from 2 to 9.   

What to do 
Children work in pairs or in threes 

1. If you divide 113 by 2, 3, 4, 5, 6, 7, 8 or 9, you will get a remainder. (In fact if you divide 113 
by any number other than 1 and 113 you will get a remainder because 113 is a prime 
number.) 

2. You challenge is to find at least ten other numbers between 100 and 200 which will give 
you a remainder when you divide by 2, 3, 4, 5, 6, 7, 8 or 9.   

3. Before you start, discuss which numbers between 100 and 200 you already know won’t 
give you a remainder if you divide by one of 2-9. This will help to cut down on trial and 
error!  

4. Think about how to divide the task between you.  Try to find at least one number in each 
decade.  

 
CHALLENGE: Work as a group to find ALL the numbers between 100 and 200 that will give a 
remainder when divide by numbers 2 to 9. How many do you think there will be? Many more than 
10? Why/why not? 
 
Y6 CHALLENGE: How many numbers between 1000 and 1100 do you think you can divide by 
numbers 2 to 9 and leave a remainder? Work as a group to test your conjecture.  
   

Aims  
– To break a problem down into manageable parts 
– To use knowledge and reasoning to limit the amount of 

trial and error 

Minimum number of 
calculations expected 

20  
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Week 8  
 

Title: Talisman Squares Skills practised: 

 Y5: Subtracting two one-place decimal 
numbers 

 Y6: Subtracting two two-place decimal 
numbers 

Children find differences between adjacent 
numbers on a 4 x 4 grid and then explore 
arrangements on a 3 x 3 grid. 

Conjecture:  There is no 3 x 3 Talisman Square but it is possible to create alternative 4 x 4 Talisman 
Squares. 

What to do: 
Children work individually or in pairs. 
 
Year 5: 

A Talisman Square 
 

0.1 0.5 0.3 0.7 

0.9 1.1 1.3 1.5 

0.2 0.6 0.4 0.8 

1 1.2 1.4 1.6 

 
A Talisman Square has consecutive numbers. This one has the numbers 0.1 to 1.6. 
The difference between any two neighbouring numbers is always more than one unit, so 
here it is always greater than one tenth or 0.1. 

 
1. Use this square. 
2. Find the difference between each pair of numbers along the top row. So between 0.1 and 

0.5, then between 0.5 and 0.3, then between 0.3 and 0.7. 
3. Repeat this for the second row. 
4. Repeat this for the third and fourth rows. 
5. Now find the difference between each pair of numbers in the first column. So between 0.1 

and 0.9, then between 0.9 and 0.2 and then between 0.2 and 1. 
6. Repeat this for the second, third and fourth columns. 

 
What is the greatest difference? What is the smallest difference? 
Are all the differences greater than 0.1? 
 
7. Draw a 3 x 3 grid. 
8. Use the numbers: 0.1, 0.2, 0.3… up to 0.9. 
9. Can you arrange these on the grid to create a Talisman Square – i.e. a square where all the 

neighbouring numbers have a difference greater than 0.1? 
 

Discuss what you notice. 
Do you think this is possible? Can you explain your answer? 

 
CHALLENGE: Create a new 4 x 4 grid, which is a Talisman Square using consecutive numbers. 
Remember that all the differences between neighbouring numbers must be greater than 0.1. 
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Year 6: 
A Talisman Square 

 

0.01 0.05 0.03 0.07 

0.09 0.11 0.13 0.15 

0.02 0.06 0.04 0.08 

0.1 0.12 0.14 0.16 

 
A Talisman Square has consecutive numbers. This one has the numbers 0.01 to 0.16. 
The difference between any two neighbouring numbers is always more than one unit, so 
here it is always greater than one hundredth or 0.01. 

 
1. Use this square. 

2. Find the difference between each pair of numbers along the top row. So between 0.01 and 

0.05, then between 0.05 and 0.03, then between 0.03 and 0.07. 

3. Repeat this for the second row. 

4. Repeat this for the third and fourth rows. 

5. Now find the difference between each pair of numbers in the first column. So between 

0.01 and 0.09, then between 0.09 and 0.02 and then between 0.02 and 0.1. 

6. Repeat this for the second, third and fourth columns. 

 
What is the greatest difference? What is the smallest difference? 
Are all the differences greater than 0.01? 
 
7. Draw a 3 x 3 grid. 

8. Use the numbers: 0.01, 0.02, 0.03… up to 0.09. 

9. Can you arrange these on the grid to create a Talisman Square – i.e. a square where all the 

neighbouring numbers have a difference greater than 0.01? 

 
Discuss what you notice. 
Do you think this is possible? Can you explain your answer? 

 
CHALLENGE: Create a new 4 x 4 grid, which is a Talisman Square using consecutive numbers. 
Remember that all the differences between neighbouring numbers must be greater than 0.01. 
 

Aims: 
– To use trial and error effectively. 
– To explore patterns in a Talisman Square. 

Minimum number of 
calculations expected 

36 
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Week 9  

 

Title: Digits of time Skills practised: 

 Telling the time on a 24 hour digital 
clock 

Children find out how many times the digit 9 is 
used on the 24 hour digital clock between noon and 
midnight. 

Conjecture:  It is possible to demonstrate that all possibilities in this context have been found. 

What to do: 
Children work individually or in pairs. 
 

1. Your challenge is to find how times the digit 9 is used between 12 noon and midnight 
on the 24 hour digital clock. First of all talk with a partner about how to break this 
problem down. You don’t need to list all the times, but you do need to find out how 
many there are and be confident that this is the correct number! 

 

 
 

2. Would your answer be the same for the digit 3? Why/why not? 
3. What other digits are used the same number of times as the digit 9? 

 
Which digits do you think are used more often than the digit 9? Try to explain why to a 
partner, then agree how to explain this is in writing. 
Which digit do you think is used most? 

 

Aims: 
– To break a problem down into smaller parts. 
– To list systemically, then use this to work out the total number of 

possibilities. 
– To become familiar with the 24 hour digital clock. 

Minimum number of 
calculations expected 

N/A 
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Week 10  

 

Title: Oddly friendly fractions Skills practised: 

 Y5: Adding fractions with related 
denominators 

 Y6: Adding fractions with unrelated 
denominators 

 Converting improper fractions to mixed 
numbers 

Children create fractions with related 
denominators (Y5) or unrelated 
denominators (Y6) and then add these, 
turning improper fractions into mixed 
numbers. 

Conjecture:  We can identify a pattern in the addition of fractions with mixed number answers. 

What to do: 
Children work individually or in pairs. 
 
Year 5: 
Remember: 
 
 
 
 

1. Write this calculation:  ½ + ¾ =. Change the total from an improper fraction to a mixed 
number. Circle the answer. 

2. Write this calculation:  2/3 + 5/6 =. Again, change the total to a mixed number and circle the 
answer. 

3. Repeat this for ¾ + 7/8 =  
4. Then generate the next pair of fractions in this sequence: 

The denominator of the first begins with one more than in the last pair. 
The denominator of the second fraction is double the denominator of the first 
fraction. 
The numerators are always as high as they can be without the fraction being equal 
to 1. 

5. Continue creating fraction pairs in this sequence and adding them. 
 
HINT: Your fifth pair should be 5/6 + 11/12    Your seventh should be 7/8 + 15/16 
 

Discuss what you notice about the answers in this sequence. Can you begin to explain why 
you get this pattern? 

 
CHALLENGE: Create a sequence of fraction pairs to add like the one above. But this time, choose 
the lowest numerator possible. What pattern do you get? Explore other possible sequences of 
pairs. 
 
Year 6:  

1. Write this calculation:  ½ + 2/3 =. Change the total from an improper fraction to a mixed 
number. Circle the answer. 

2. Write this calculation:  2/3 + 3/4 =. Again, change the total to a mixed number and circle the 
answer. 

3. Repeat this for 3/4 + 4/5 =  
4. Then generate the next pair of fractions in this sequence: 

The denominator of the first begins with one more than in the last pair. 

The denominator is the 

bottom number in a fraction 

The numerator is the top 

number in a fraction 
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The numerator of the second fraction is the same as the denominator of the first 
fraction. 

5. Continue creating fraction pairs in this sequence and adding them. 
 

Discuss what you notice about the answers in this sequence. Can you begin to explain why 
you get this pattern? 

 
HINT: Look at the two numbers you add together to create the numerator in your answers. Also 
look at the numerators in your mixed number answers. Can you spot any patterns in the 
differences between them? And the denominators? 
 
CHALLENGE: Create a sequence of fraction pairs to add like the one above. But this time, choose 
the lowest numerator possible. What pattern do you get? Explore other possible sequences of 
pairs. 
 

Aims: 
– To explore patterns when adding fractions. 
– To begin to explain why a pattern occurs. 

Minimum number of 
calculations expected 

12-20 
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Week 11  

 

Title: Magic star additions Skills practised: 

 Adding 4 digit numbers mentally or using written 
addition 

 Exploring patterns generated 

Children explore addition patterns on 
a star derived from a simple magic 
star. 

Conjecture:  We can move from a complex magic star to a simple version preserving the same 
characteristics. 

What to do: 
Children work individually or in pairs. 

 

 
 

1. Use this star. 
2. Add the numbers along each line in the star, e.g. 2005 + 1997 + 1995 + 1999. 
3. There are five lines, so you should have five additions. 

Discuss what you notice. 
4. Add 7 to each number in the star and repeat the exercise. 

Discuss what you notice. 
 

Can you subtract a number to find the smallest numbers to have on a star so that the same 
thing will still happen when you add the numbers along the lines? 

 
CHALLENGE: Create a new star of your own with a 3-digit number at each point. 
 

Aims: 
– To add four 4-digit numbers. 
– To use trial and error effectively. 
– To explore patterns. 

Minimum number of 
calculations expected 

12-20 

 


