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Year 5/6 Problems and Investigations 

Spring 
There is an additional investigation or problem-solving activity for most weeks, plus a link to a 

suitable website for another possible activity. For some weeks, there is not an investigation which 

is suitable for both year groups, but we have included one for each year group for you to choose 

from or you may wish to use both and have each year group working on a different investigation. 
 

Week 1  
 

Title: Noughts and negatives Skill practised: 

 Subtracting single-digit numbers to give 
zero or negative answers 

Children play an adapted game of noughts and 
crosses, aiming to get negative number answers. 

Conjecture: It is possible to produce a noughts and negatives grid which makes it easier to win. 
What to do: 
Children work individually or in pairs. Y5s in particular need a -10 to 10 number line to help (see child 
sheet for resource)  

1. Play this game with a partner. 
2. Each person needs to draw the following noughts and crosses grid.  

 
3. Choose where to put three ‘noughts’ or zeros.  

Fill the other six spaces with any numbers between 0 and -10, e.g. 
0 -1 -3 

-6 0 -2 

-8 0 -5 

4. Take it in turns to roll two 1-6 dice. Subtract one number from the other and ring the answer 
on your grid if you have it. You can use the dice in either order. Use the number line to help. 

5. Keep taking turns to do this until one person has three rings in a line in any direction, 
horizontally, vertically or diagonally. 
 

Now that you have played the game, spend some time thinking about how you could improve your 
grid to make it easier to win. 
 

HINT: Investigate which negative numbers answers it is possible to make when rolling the two dice. 
Then find out how many different ways there are of making each negative number answer and also 
zero. How does this help? 

 

6. Play at least three more games. 

 Player A’s old grid v Player B’s new grid 

 Player A’s new grid v Player B’s old grid 

 And the final big test: Player A’s new grid v Player B’s new grid! 
 

How did you get on with your new grids? 
You could play this game against someone who has not done the research and impress them with your 
skills! 
  

CHALLENGE: Play the game with 0 to 9 dice instead of 1 to 6 dice. How might you change your grid? 

   

   

   

Aims: 
– To carry out an investigation with the aim of increasing their 

chances of scoring their numbers 
– To find possible negative answers when subtracting the larger 

from the smaller number on pairs of 1 to 6 dice 
– To find how many ways there are of making each possible 

negative answer and zero 

Minimum number of 
calculations expected 

20 
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Week 2  

Title: Pence and pounds reversed Skills practised: 

 Finding a difference between two amounts of 
money 

 Identifying multiples of nine 

Children find patterns in the differences 
when pounds and pence are reversed. 

Conjecture: If the pounds and pence in an amount (a) are reversed to produce amount (b), the 
difference between the a and b is always a multiple of 9. 

What to do: 
 

1. Write a 2-digit amount of money with 2-decimal places, e.g. £67.39. 
2. Reverse the pounds and the pence to create a new amount, e.g. £39.67. 
3. Find the difference between the two amounts, e.g. £27.72. 
4. Check the answer to see if it is a multiple of 9. 
5. Write a new amount and repeat this process. 
6. Do this at least ten times. Do you get some identical answers? 

 

HINT: To see if a number is a multiple of 9, add its digits to see if they total a number in the 9x 
table. 
 

What patterns do you notice? Can you explain them? 
What happens if you try a palindromic amount? 
 

Aim: 
– To discover patterns in subtraction when pounds and pence are 

reversed 

Minimum number of 
calculations 

expected 
20 
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Week 3  
 

Title: Four of the best Skills practised: 

 Adding one-place decimals mentally 

 Using column addition to add decimal 
numbers 

Children use an incomplete magic square to 
explore patterns in the addition of four 
numbers. 

Conjecture: Crossing out all but four numbers on an incomplete magic square in a systematic way, 
and then adding these will give a constant total equal to the sum of the exterior numbers. 

What to do: 
Children work individually or in pairs. 
 

1. Copy this square. 
 

+ 0.7 0.2 1.1 1.8 

1.3     

0.5     
0.6     

1     

 
2. Add the numbers in the top row and left column to complete the square. 
3. Choose a number on the square and circle it. 
4. Cross out all the numbers in the same row and column. 
5. Choose another number – one that is not crossed out – and circle it. 
6. Cross out all the numbers in the same row and column. 
7. Repeat this for the third time. 
8. Circle the remaining number. 
9. Add the four circled numbers. 
10. Now add the eight numbers round the outside of the square. 
11. Finally add the numbers in each diagonal. 

 
Try this again using the square below. What do you notice about the numbers here compared to 
those on the first square? Can you predict what may happen this time? 
 

+ 1.7 1.2 2.1 2.8 

2.3     

1.5     

1.6     
2     

 
Try this again, starting with the original square, but this time adding 1/10 to each number. 
 
Use the original square to invent a new square where the same thing happens. 
 

Aims: 
– To choose appropriate methods to add numbers with one 

decimal place 
– To explore patterns in magic squares 

Minimum number of 
calculations expected 

40 
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Week 4  
 

Title: Cycling co-ordinates Skills practised: 

 Using co-ordinates 

 Recognising different types of quadrilaterals 

Children use a sequence of co-
ordinates to create quadrilaterals. 

Conjecture: It is possible to predict whether a sequence of co-ordinates will produce a square or a 
kite or irregular quadrilateral. 

What to do: 
Children work individually or in pairs. 

1. Write down four single-digit numbers, e.g. 2, 3, 6, 7. 
 

2. Use these to produce four pairs of co-ordinates. Take the first two numbers to produce the 
first pair (2, 3), the second and third number to give the second pair of co-ordinates (3, 6), 
the third and fourth number to give the third pair of co-ordinates (6, 7) and then cycle 
round using the last and first numbers to give the last pair of co-ordinates (7, 2). 
 

3. Plot the four points, then join them together. What shape have you drawn? 

 
 

4. Now try 2, 6, 5, 1. What shape do they form this time? 
5. Now try groups of your own four numbers. See what different types of quadrilateral you 

can produce? 
 
Can you write a rule for producing kites? Can you write a rule for producing squares? 
 
Y5 CHALLENGE: Do your rules work in the top two quadrants?  
Y6 CHALLENGE: Do your rules work in all four quadrants? 
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Aims: 

– To look for patterns and so make generalisations 
– To test conjectures 

Minimum number of 
calculations expected 

N/A 
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Week 5  
 

Title: Riveting reversals Skills practised: 

 Y5: Using short multiplication to multiply 
four-digit numbers by single-digit numbers  

 Y6: Using long multiplication or the grid 
method to multiply three-digit then four-
digit numbers by numbers between 10 and 
35 

 Find the difference between four-, five- 
and six-digit numbers 

Y5: Multiply four-digit numbers with 
consecutive digits by a single-digit number; 
reverse the four-digit number and repeat. 
Find the difference between the two answers. 
Y6: Multiply three-digit numbers with 
consecutive digits by a two-digit number; 
reverse the three-digit number and repeat. 
Find the difference between the two answers. 

Conjecture: If a number with consecutive digits is reversed and both numbers are multiplied by a 
two-digit number, there is something special about the difference between the two answers. 
What to do: 
Children work individually or in pairs. 
 
Year 5 

1. Think of a four-digit number with consecutive digits, e.g. 1234. Multiply this by 6 and write 
down your answer. 

2. Now reverse the digits in the four-digit number, e.g. 4321 and multiply by 6 again. Write 
down your answer. 

3. Find the difference between the two answers and write it down. 
4. Repeat with a new different four-digit number with consecutive digits, e.g. 2345 or 4567. 

Make sure you write down the difference between the two answers. 
5. Repeat with several other four-digit numbers with consecutive digits. 

 
What happens? Can you think why this is the case? 
 
HINT: Find the difference between your two four-digit numbers and multiply by 6. 
 

6. Choose a four-digit number with consecutive digits, but this time multiply by a single-digit 
number of your choice. Reverse the digits of the four-digit consecutive number and repeat. 

 
What happens this time? 
 
Year 6 

7. Think of a three-digit number with consecutive digits, e.g. 123. Multiply this by 13 and 
write down your answer. 

8. Now reverse the digits in the three-digit number, e.g. 321 and multiply by 13 again. Write 
down your answer. 

9. Find the difference between the two answers and write it down. 
10. Repeat with a new different three-digit number with consecutive digits, e.g. 234 or 456. 

Make sure you write down the difference between the two answers. 
11. Repeat with several other three-digit numbers with consecutive digits. 

 
What happens? Can you think why this is the case? 
 
HINT: Find the difference between your two three-digit numbers and multiply by 13. 
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12. Choose a three-digit number with consecutive digits, but this time multiply by a two-digit 
number of your choice. Reverse the digits of the three-digit consecutive number and 
repeat. 

 
What happens this time? 
 
Pursue your own line of enquiry. What else could you try? How about four-digit numbers with 
consecutive digits? Or keep the three-digit number the same and reverse the digits of the two-
digit number? Explore and see what else you can find out. 
 

Aims: 
– To make and test predictions 
– To begin to explain reasons behind repeated answers 
– To pursue own line of enquiry 

Minimum number of 
calculations 

expected 
10 
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Week 6  
 

Title: Big triangle of fractions Skills practised: 

 Finding an equivalent fraction to non-unit 

fractions (denominator ≤12) 

 Adding fractions with related denominators 

Children add fractions with related 
denominators and find equivalent 
fractions to identify patterns. 

Conjecture: Patterns can be identified in a triangle of fractions based on Pascal’s Triangle. 

What to do: 
Children work individually or in pairs. 
 

1. Look at the triangle below. 
2. Each number in the second row comes from adding next-door numbers in the first row. 

The two outside numbers always stay the same (1/12). 
3. Complete the triangle. You will need to recognise equivalent fractions and write in the total 

in the simplest form. 
 

Discuss what you notice. 
 

  1/12   

 1/12 1/12  

 1/12 1/6 1/12  

1/12   1/12 

1/12  3/6  1/12 

1/12 5/12    1/12 

 
4. Add a new line (7 squares) to the triangle where the 3rd space along has 1¼ and the 4th has 

12/3. 
 
CHALLENGE: Re-write 1¼ as 13/12 and 12/3 as 18/12 then add another line, keeping all the fractions 
as 1/12s.  How many lines can you write? 
 

5. Add another line (8 squares).  
6. Add the fractions in each line, writing each one as a number of 1/12s. 
7. Write the totals as a number of 1/12s and look at the pattern. 
8. Write the totals as mixed numbers and simplified fractions and look at the pattern. 

  

Aims: 
– To explore patterns in addition 
– To change related fractions from their simplest form to 1/12s  

and identify patterns 

Minimum number of 
calculations expected 

20 
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Week 7  
 

Title: Dozen divisions Skills practised: 

 Y5: Using short division to divide 3-digit 
numbers by 12, writing the answer as a 
mixed number where there is a remainder 

 Y6: Using long division to divide 3-digit 
numbers by 2-digit numbers less than 30. 

 Finding the difference between mixed 
numbers and whole numbers 

Y5: Children use short division to divide 3-
digit numbers with consecutive digits by 12. 
They reverse the digits in the 3-digit number 
and repeat, then find the difference 
between the two answers. Y6: As Y5: but 
children use long division to divide 3-digit 
numbers by 2-digit numbers less than 30.  

Conjecture: If you divide a number with consecutive digits, then reverse the digits and divide 
again, there is something special about the difference between the two answers. 

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

1. Use short division and your knowledge of the 12 times table to divide 234 by 12, dividing 
the remainder by 12 to give a fraction. 

2. Reverse the digits in 234 to give 432 and divide by 12 again. 
3. Find the difference between the two answers. 
4. Now choose your own 3-digit number with consecutive digits and divide by 12, reverse the 

three digits, divide by 12 again and find the difference between the two answers. 
5. Repeat with other 3-digit numbers with consecutive digits. Once you have worked out one 

answer, can you predict what the second answer might be? 
 

What happens? Can you explain why this is the case? 
 
HINT: Find the difference between the pair of 3-digit numbers in each case. Does this give you any 
clues? 
 
What do you think would happen if you divided a 3-digit number with consecutive digits, and its 
reverse partner by 8? Or any other divisor? Can you predict the difference between the two 
answers? 
 
What do you think might happen if you divided 4-digit numbers with consecutive digits? Try 3456 
÷ 12 and 6543 ÷ 12 to test out your theory. 
 
Year 6 

1. Use long division to divide 234 by 15, dividing the remainder by 15 to give a fraction. 

2. Reverse the digits in 234 to give 432 and divide by 15 again. 

3. Find the difference between the two answers. 

4. Now choose your own 3-digit number with consecutive digits and divide by 15, reverse the 

three digits, divide by 15 again and find the difference between the two answers. 

5. Repeat with other 3-digit numbers with consecutive digits. Once you have worked out one 

answer, can you predict what the second answer might be? 

 
What happens? Can you explain why this is the case? 
 



© Hamilton Trust  Year 5/6 Spring All Investigations  

HINT: Find the difference between the pair of 3-digit numbers in each case. Does this give you any 
clues? 
 
What do you think would happen if you divided a 3-digit number with consecutive digits, and its 
reverse partner by 16? Or any other divisor? Can you predict the difference between the two 
answers? 
 
What do you think might happen if you divided 4-digit numbers with consecutive digits? Try 3456 
÷ 15 and 6543 ÷ 15 to test out your theory. 
 

Aims: 
– To make and test predictions 
– To begin to explain reasons behind repeated answers 

Minimum number of 
calculations expected 

10 
 

  



© Hamilton Trust  Year 5/6 Spring All Investigations  

Week 8  
 

Title: Roomy boxes Skills practised: 

 Finding volumes of cuboids 

 Multiplying three numbers together 

 Recording results in a table 

Children cut squares from a square piece of paper, 
fold up the sides to form an open cuboid and find out 
which size will hold the most 1cm3 cubes. 

Conjecture: The cuboid which will hold the greatest volume by taking squares out of the corner of a square 
piece of paper and folding the resulting net, will be an open cube. 
(Note to teachers: This is actually false! Your children might like to prove it to be wrong!) 

What to do: 
Children work individually or in pairs. 

1. Cut out a 12cm by 12cm square from a sheet of cm2 paper. 
2. Cut a square centimetre from each corner. 

 

            

            

            

            

            

            

            

            

            

            

            

            
 

3. Now fold it to form an open cuboid. 
4. Work out how many 1cm3 cubes this box could 

hold. 
5. Now cut a larger square from each corner so that 

the missing pieces are 2cm by 2cm. Fold the sides 
up again to form an open cuboid. Work out how 
many 1cm3 cubes this box could hold. 

6. Repeat, so that this time the missing piece from 
each corner is a 3cm by 3cm square. 

7. Keep on going. Record your results in a table. 
8. Which box could hold the greatest number of 1cm3 cubes?  

 

Try starting with other size squares, e.g. 15cm by 15cm and then 20cm by 20cm. Can you predict which 
cuboid will hold the greatest volume of 1cm3 cubes? 
Instead of cutting squares out with whole number of cm sides, you could try cutting out squares with 
lengths, ½cm, 1cm, 1½cm, 2cm, 2½ cm… 
You might like to draw line graphs to show your results, with the height of the cuboid on the x-axis and the 
volume on the y-axis. Before you do, what shape do you think the line graph will be? 
 

Aims : 
– To make and test predictions 
– To decide how best to records results 

Minimum number of 
calculations expected 

12 
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Week 9 
 

For this week, there is not an investigation which is suitable for both year groups, but we have included one 

for each year group for you to choose from or you may wish to use both and have each year group working 

on a different investigation.  

Year 5  

Title: Mobile differences  Skills practised: 

 Subtracting 5-digit numbers to find a difference 

 Choosing an appropriate method to find a 
difference 

Children use trial and improvement to 
find the largest and smallest possible 
differences using numbers selected to 
given criteria. 

Conjecture: We can find a difference between two 5-digit numbers selected using given criteria of 
less than 2000. 

What to do: 
Children work individually or in pairs. 
 

1 2 3 
4 5 6 

7 8 9 
 0  

 
1. Use the mobile phone digit display. 
2. Create two 5-digit numbers using these two rules: 

 
Rule 1 
The digits you choose must touch along a side. So you can choose 65214 because each digit 
touches the next one along a side. 
Rule 2 
You may not use any digit other than 5 more than once. So if 98547 is your first number, 
then 65214 cannot be your second number as 4 is used twice. (NB. 5 may be used twice, 
even within the same number, e.g. 52145). 

 
3. Find the difference between your two numbers. 
4. Repeat this, choosing two different numbers. 
5. Find the largest possible difference that you can make, using two 5-digit numbers 

generated according to the above rules. 
 
Can you demonstrate that this is the largest possible difference? 
 

6. Find the smallest possible difference. (This is much harder!) 
 
CHALLENGE: Demonstrate that your smallest difference is indeed the smallest. 
 

7. Find the difference nearest to 44,444. 
 
Aim: 

– To use trial and improvement to find largest and smallest 
possible differences 

Minimum number of 
calculations expected 

10-12 
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Year 6  

Title: Geometry genius Skills practised: 

 Finding areas of parallelograms and 
triangles 

 Writing formulae 

Children use what they know about how to find 
the areas of triangles and parallelograms to find 
the areas of rhombi, kites and trapezia. 

Conjecture: We can use what we know about finding the area of a triangle and of a parallelogram 
to come up with formulae for finding the area of a rhombus, kite and trapezium. 

What to do: 
Children work individually or in pairs. 

1. Draw a vertical line 9cm long on cm2 squared paper. 3cm down this line, draw a 
perpendicular line 8cm long so that the first line bisects the second, like this: 

 
2. Join the ends with straight lines to form a kite. 

 
3. Use what you know about the finding the area of triangles to find the area of this kite. 
4. Now draw your own kite, by first drawing the lines as shown, but choosing your own whole 

number of centimetres for each one. Find the area of this new kite. 
 

Can you see a relationship between the lengths of the diagonals and the area of the kite? If so, use 
this relationship to write your own formulae for finding the area of a kite! 

 
5. A rhombus is a special kite in that all four sides are equal in length, and the diagonals are 

also equal in length. Draw a rhombus, beginning by drawing diagonals as above and find its 
area. 

6. Repeat until you have enough information to write a formula for finding the area of any 
rhombus. 

7. Draw a trapezium making sure that the pair of parallel sides are each a whole number of 
centimetres. Draw an identical one upside down alongside it like this: 

 
8. What is this new shape? Find the area of the new shape. 
9. Now use what you have found to write a formula for finding the area of trapezium. 

 
It’s amazing how much new maths you can work out now that you are in Year 6! You are a 
geometry genius! 
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CHALLENGE: Write a formula for finding the area of an inverted kite or a regular hexagon, or even 
a symmetrical but irregular one like this! 
 
                                         Inverted kite                Symmetrical irregular inverted hexagon 

 
Aims:  

– To spot relationships between numbers, make generalisations 
and so write formulae 

– To use known mathematical formulae to find new 
mathematical formulae 

Minimum number of 
calculations expected 

8-25 depending on 
methods used 
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Week 10 
 
For this week, there is not an investigation which is suitable for both year groups, but we have included one 

for each year group for you to choose from or you may wish to use both and have each year group working 

on a different investigation.  

 

Year 5  

Title: Decimal differences Skills practised: 

 Counting up to subtract numbers 
with different numbers of decimal 
places 

Children subtract pairs of numbers with consecutive 
digits and different numbers of decimal places, and 
look for patterns in their answers. 

Conjecture: Subtracting numbers with consecutive digits produces a pattern in their answers. 

What to do: 
Children work individually or in pairs. 
 

1. Use counting up (Frog) to work out 9.8 – 7.65 and keep a note of both the subtraction and 
the answer. 

2. Now work out 8.7 – 6.54 and keep a note of the subtraction and your answer. 
3. Carry on this pattern of subtractions, 7.6 – 5.43, 6.5 – 4.32, 5.4 – 3.21, making a record of 

all your subtractions and their answers. 
 

Can you predict the answer to the next subtraction? 
Why do you think the sequence of subtractions gives such a pattern? 
 
HINT: Look at the difference between the decimal parts of each number in a subtraction. 
 

4. Now try 12.3 – 4.56, 23.4 – 5.67, 34.5 – 6.78 and so on. 
 

What happens this time? This is a harder pattern to explain! It might help to look at how the 
whole number parts of the pair of numbers in each subtraction are increasing, and then how the 
decimal parts are increasing. 

 
Investigate your own sequences of subtractions with consecutive digits, e.g. 9.87 – 6.5, 8.76 – 5.4, 
7.65 – 4.5. For this sequence, you can use place value to subtract rather than counting up (Frog). 
See what other patterns you can find, and think why they occur. 
 

Aims: 
– To look for patterns and use these to make predictions 
– To explain the reasons behind some patterns 
– To begin to pursue own line of enquiry 

Minimum number of 
calculations expected 

10 
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Year 6  

Title: Stars and crosses Skills practised: 

 Making generalisations and writing 
formulae 

 Finding totals of 3, 4, 5 or more two-digit 
numbers 

Children find totals of the numbers in shapes on a 1-
100 grid, make generalisations and then write a 
formula to find the total of any similar shape on the 
grid. 

Conjecture: It is possible to find the total of the five numbers in a cross or star on the 1-100 grid using a 
formula rather than adding up all the numbers in the shape. 

What to do: 
Children work individually or in pairs. 

1. Ring a number on the 1-100 grid that is not in a row or column on the edge of the square. 
2. Ring the number below, the number above, the number to the left and the number to the right to 

form a cross, e.g. 

 
3. Find the total of the five numbers and make a record of this along with the central number of the 

cross. 
4. Repeat elsewhere on the grid. Can you see a relationship between the central number and the sum 

of the five numbers in the cross? 
 
Why do you think that this relationship holds? Write a formula for finding the total of the five numbers in 
any cross laid out like this. 
 
HINT: Use algebra to help. Sketch a cross as on the grid, and write n in the middle and think how we can 
write each number in relation to n.  

5. Now ring numbers in a bigger cross with nine, thirteen or even more numbers! See if you can 
predict the total. You may want to use a calculator to speed up the process if your cross is really 
big. 
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Can you write formula for finding the total of ANY cross that will fit on the grid? 
What if this was not a 1-100 grid, but a 1-81 grid, arranged in nine rows of 9? 
 
 
Now choose one of the following shapes and try and find a way of finding the total of numbers in that 
shape anyway or anywhere on the grid. Or make up your own shape! 

 

Aims: 
– To identify relationships between pairs of numbers, make 

generalisations and so write formulae 
– To use n to represent any number 
– To pursue own line of enquiry 

Minimum number of 
calculations expected 

10 
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Week 11  

 

Title: Division remainder patterns Skills practised: 

 Dividing a 4-digit by a 1-digit number using 
short division or chunking 

 Using tables facts 

Children look at patterns of remainders in 
four-digit numbers when dividing by 
numbers 3 to 6. They can establish a rule.  

Conjecture: If abcd divides by 3, 4, 5 and 6 to give a remainder of d, then abc is a 3-digit multiple 
of 6 and either d = 1 or d = 2 

What to do: 
1. Divide 1262 by 3, 4, 5 and 6. Record each division and the remainder. 
2. Divide 1562 by 3, 4, 5 and 6. Record each division and the remainder. 
3. Divide 1862 by 3, 4, 5 and 6. Record each division and the remainder. 
4. Divide 2162 by 3, 4, 5 and 6. Record each division, and the remainder. 

 
Invent other divisions of four-digit numbers by 3, 4, 5 and 6 that will give the same type of 
answers, e.g. Try 1322 and 1622.  
 
Can you explain to someone how you know what digits to choose in your four-digit number? 
Is there a rule? 
 
CHALLENGE: Think of four-digit numbers which when divided by 3, 4, 5 and 6 give a remainder of 
1. 
 

Aims: 
– To use tests of divisibility or knowledge about multiples 
– To make and test a rule 
– To understand and explain why a simple pattern occurs  

Minimum number of 
calculations 

expected 
10-12 

 

 

 


