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Year 5 Problems and Investigations 
Autumn 

Week 1 
 

Title: Exasperating 80 grand Skills practised: 
• Using column addition to add pairs of 

five-digit numbers 
• Estimating totals 

Children use the digits 0 to 9 only to create pairs 
of five-digit numbers, with a total as close to 
80,000 as possible. 
Conjecture:  It is possible to get within 100 of 80,000 by adding a pair of five-digit numbers using 
the digits 0 to 9 only once. 
What to do: 
Children work individually or in pairs. 
 

1. Use all of the digits 0 to 9 once only to create a pair of five-digit numbers. Use column 
addition to find the total, e.g.  

   7 3 4 5 8 
+ 1 2 0 9 6 
          1 1     .        
   8 5 5 5 4 

 
2. Your challenge is to create a pair of five-digit numbers with a total as close to 80,000 as you 

can! Can you get an answer within 100 of 80,000? 
 

HINT: In the example above, the number of 1000s is 73 + 12 = 85, so the person who wrote this 
addition could improve on that. What do the ten thousand and thousand digits need to sum to? If 
they add up to 80, what will happen when you add the two whole numbers together? What if the 
ten thousand and thousand digits have a total of 79? What do the next pair of digits need to sum 
to? 
 

Come up with your own target total of a multiple of 10,000. Use what you have learned to 
come up with a pair of numbers with a total as close to that number as possible. Is it easier 
to get answers close to some multiples of 10,000 than others? 

 
Aims: 

– To consider the effect of ‘carry’ digits on totals when using 
column addition. 

– To use estimation, trial and improvement to work closer to a 
given total. 
 

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 

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 total. 
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? 

 
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 
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Week 3 
 

Title: Persistent answers Skills practised: 
• Using column subtraction to subtract pairs 

of four-digit numbers where moves from 
1000s, 100s and/or 10s are necessary 

Children subtract numbers with consecutive 
digits from numbers with identical digits and 
record the different possible answers. 
Conjecture:  There are a limited number of answers if you subtract numbers with consecutive 
digits from numbers with identical digits, where moves from 1000s, 100s and/or 10s are 
necessary. 
What to do: 
Children work individually or in pairs. 
 

1. Write a four-digit number with all digits the same. Subtract a number with ascending 
identical digits BUT such that you will need to move a 1000, 100 and/or a 10, 
e.g. 5555 – 3456 is fine, but 5555 – 1234 is not. 

      14 
 4  4 4 15 
 5 5 5 5                  5 5 5 5 
-3 4 5 6               - 1 2 3 4 
 1 0 9 9                  4 3 2 1 

                       Lots of moves        No moves 
 

2. Try and find as many different answers as you can. 
3. Now choose a different four-digit number with all digits the same and repeat. 
4. What happens? 

 
How many possible subtractions are there for each number with identical digits? 

 
5. Try a different number with four identical digits and see if you can get some different 

answers this time! 
 

Can you explain why each pair of answers is the same? 
 
Aims: 

– To make and test a conjecture. 
– To predict when it is necessary to move a 1000, 100 and or 10 in 

column subtraction. 
 

Minimum number of 
calculations expected 

10 
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Week 4 
 

Title: Shapes in perspective Skills practised: 
• Identifying edges, vertices and faces in 3D shapes 
• Representing 3D shapes in 2D drawings 

Children experiment with parallel and 
angular perspective when drawing 3D 
shapes. 
Conjecture:  It is possible to use vanishing points to help draw 3D shapes. 
What to do: 
Children work individually or in pairs. 
 
You will need some 3D shapes: cubes, cuboids, triangular prisms, hexagonal prisms, tetrahedron 
and cylinders for children to look at. 
 

1. Draw a rectangle. You can shade it if you like. 
2. Draw a ‘vanishing point’. 

Draw lines from three of the corners to the vanishing point. 
 
 
 
 
 
 
 
 
 
 

3. Draw in the other sides of a cuboid, using the existing lines. 
4. You have now drawn a cuboid using parallel perspective. 
5. Try drawing another prism like this – e.g. a triangular prism. (This is easiest if you draw the 

first triangular end with the triangle standing on its point.) 
6. Draw several prisms – Can you try a tetrahedron? A cylinder? 

Discuss what you notice. 
 
Now try drawing 3D shapes using angular perspective. 
 

1. Use a cube. Draw the edge facing you. 
2. Draw two vanishing points, one further away than the other. They must be level. 
3. Draw lines to the vanishing points. 
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4. Draw in the lines to start creating your cube. 

 
 
 
 
 
 

 
5. Draw a line from the top left corner to the right vanishing point and from the top right 

corner to the left vanishing point. 
6. Use these to complete your cube. 

 
 

 
 
 
 

 
 
CHALLENGE: Try drawing other 3D prisms using two vanishing points. Always start by drawing the 
edge nearest to you in the middle. Then draw your two vanishing points – one should be further 
away than the other but they must both be on the same level. (This is called the ‘eye-level’.) 
 
Aims: 

– To experiment with drawing 2D representations of 3D shapes. 
– To explore parallel and angular perspective. 

 

Minimum number of 
calculations expected 

N/A 
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Week 5 
 

Title: Long as you like Skills practised: 
• Finding factors of two-digit numbers 
• Finding multiples of two-digit numbers 
• Using trial and improvement 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 (see resource attached to child sheet) and also coloured 
pencils: red, blue, purple and yellow. 
 

1. Use a 1-100 grid. 
 

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 improvement 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? 
 
Now try this: 

1. Try 8 x 2 – 6 =. 
2. Now 8 x 23 – 4 =. 
3. Then 8 x 234 – 2 =. 
4. Then 8 x 2345 – 0 =. 
5. Then 8 x 23456 + 2 =  
6. 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: Prime differences Skills practised: 
• Subtracting small numbers 
• Using number facts  

Children find out if prime numbers 
become less frequent as we consider sets 
of larger numbers. 
Conjecture:  Prime numbers get less frequent (further apart) as their size increases. 
What to do: 
Children work individually or in pairs. 
 

1. Write the prime numbers up to 50. 
2. Find and record the differences between each pair of primes. 
3. Extend this to find differences between prime numbers between 50 and 100. 

 
Can you see a pattern in the differences? 

 
Do prime numbers become fewer, i.e. do the differences between them become, on average, 
larger? 

 
Aims: 

– To find differences between two neighbouring prime numbers. 
– To demonstrate whether or not prime numbers become less 

frequent as they get larger. 
 

Minimum number of 
calculations 

expected 
25 
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Week 8 
 

Title: Talisman Squares Skills practised: 
• Subtracting two one-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. 

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, etc. 
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. 
 
Aims: 

– To use trial and improvement effectively. 
– To explore patterns in a Talisman Square. 

 

Minimum number of 
calculations expected 

12-20 
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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: 
• Adding fractions with related denominators 
• Converting improper fractions to mixed 

numbers 

Children create fractions with related 
denominators and then add these, turning 
improper fractions into mixed numbers. 
Conjecture:  We can identify a pattern in the addition of fractions with mixed numbers. 
What to do: 
Children work individually or in pairs. 
 
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. 
 
Aims: 

– To explore patterns when adding fractions with related 
denominators. 

– To begin to explain why a pattern occurs. 
 

Minimum number of 
calculations expected 

12-20 

  

The denominator is the 
bottom number in a fraction 

The numerator is the top 
number in a fraction 
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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 

 


