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Year 3 Problems and Investigations 
Autumn 

Week 1 
 

Title: Three coins Skills practised: 
• Place value in money 
• Using combinations of coins to make 

different amounts of money 

Using exactly three coins, children work out how many 
amounts can be made between £1 and £2. 

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. Use exactly three coins to make an amount of money between £1 and £2. You can use a coin more 
than once, e.g. £1 + 10p + 10p = £1.20. 

2. Now find out how many different amounts between £1 and £2 can be made using EXACTLY three 
coins. 

What is the smallest amount that you can make? And the largest amount? Can you be certain that you have 
them all? Do you think you would be able to make more or fewer amounts between £3 and £4? Why? 
 
HINT: Use a system, e.g. all the ways using £1 and 1p and no larger coins (£1 + 1p + 1p); then £1 and 2p (£1 + 
2p + 1p, £1 + 2p + 2p); then £1 and 5p (£1 + 5p + 1p, £1 + 5p + 2p, £1 + 5p + 5p) and so on. 
 
Aims: 

– To understand place value in amounts of money. 
– To work out how many amounts can be made between £1 and £2 using 

exactly three coins. 
– To demonstrate that all the possible combinations have been 

identified. 

Minimum number of 
calculations expected 

20 

 
Week 2 
 

Title: Puzzling squares Skills practised: 
• Using number facts to solve puzzles 
• Adding three single-digit numbers 
 

Use numbers 0 to 7 to make a total of 10 on each side of a 
square. 

Conjecture:  It matters which numbers you put on the corners to solve the puzzle. 
What to do: 
Children work individually or in pairs. 

1. Copy this square onto a piece of paper so that the circles are 
big enough for you to place digit cards over them. 

2. Use the 0 to 7 digit cards once each so that the total of each 
side is 10. 

3. Once you have found a way, copy your arrangement of cards 
into your book. 

4. Now try and find a different way. 
What happens if you put the big numbers on the corners? What 
happens if you put 0, 2, 4 and 6 on the corners? What happens if 
you put 1, 3, 5 and 7 on the corners? 
 
HINT: Save one arrangement that works and see if you can adapt it 
to find another way that works. 
 
Aims: 

– To find trios of numbers with a total of 10. 
– To use reasoning skills to solve a number puzzle. 

Minimum number of 
calculations expected 

10 
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Week 3 
 

Title: Twisted subtractions Skills practised: 
• Subtracting pairs of two-digit 

numbers 
 

Subtract a number which is the reverse of another, e.g. 62 – 
26. 

Conjecture:  There is something special about the answers to subtractions when you reverse one of the 
numbers. 
What to do: 
Children work individually or in pairs. 

1. Think of a two-digit number, e.g. 75. Write the digits in the opposite order to create a new number, 
e.g. 57. 

2. Subtract the smaller number from the larger numbers, e.g. 75 – 57. 
3. Repeat with a new two-digit number. 
4. Do you notice anything about the answers? 
5. Try some other two–digit numbers and see if you can see anything special about all of the answers to 

these special subtractions.  
What happens if you use numbers with consecutive digits, e.g. 43 - 34 and 65 - 56? 
 
HINT: Add the digits together in each answer. What do you notice? 
 
Aims: 

– To subtract any pair of two-digit numbers. 
– To look for a general rule. 

Minimum number of 
calculations expected 

10 
 
Week 4 
 

Title: Don’t make a triangle Skills practised: 
• Identifying a triangle 
• Logical prediction 

Game for two where strategy and identifying triangles are 
both crucial. 
Conjecture:  It is possible to force an opponent to make a triangle!  
What to do: 
Children play in pairs. 

1. Draw an arrangement of dots like 
the one opposite. 

2. Take turns to play. 
3. Each player uses a different colour 

pen. 
4. Each player draws a line segment 

(this is a line connecting 2 dots). 
5. If you form a triangle consisting of 

lines drawn in your colour, you 
lose!  

6. The first person to force their 
opponent to draw a triangle wins. 
 

 

It is possible (but hard!) to force your opponent to draw a triangle – the question is, do you have to start the 
game to do this? 
 
Aims: 

– To identify triangles of different sizes and shapes. 
– To reason logically, thinking ahead and planning moves. 

Minimum number of 
calculations expected 

N/A 
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Week 5 
 

Title: Make the multiples Skill practised: 
• Recognising multiples of 2 and 5 

 
Children draw on their knowledge of multiples of 2 
and 5 to create these using digit cards 0-9. 
Conjecture:  It is possible to use all the digits 0 to 9 to make multiples of 2 or 5. 
What to do: 
Children work individually or in pairs. 

1. You need a set of 0 to 9 digit cards. 
2. Use the digit cards in pairs to make two-digit numbers. Each number must EITHER be a multiple of 2 

or multiple of 5. Can you do this and use ALL of the cards? How many numbers do you need to make? 
3. Can you find a different way? 
4. Can you make all the numbers multiples of 5? Why/why not?  

Can you make ALL of the numbers multiples of 2? Why/why not?  
Can you make at least one of each? 
 

HINT: Which digits need to be in the 10s place? Why? 
  
Aims: 

– To understand how to identify multiples of 2 and 5. 
– To use digit cards to make multiples of 2 and 5. 

Minimum number of 
calculations expected 

N/A 
 
Week 6 
 

Title: Money Bags Skills practised: 
• Counting in 10s; adding amounts of money 
• Exploration by trial and improvement 

Children use their knowledge of 
counting in 10s to solve a problem 
involving money. 
Conjecture:  It is possible to pay any amount between 10p and £1.50 with 15 10p coins contained in a 
maximum of 4 sealed bags. 
What to do: 
Children work individually or in pairs. 

 
 

                  
 

1. I have 15 10p coins.  How can I split all these 10p coins between four small bags so that I can pay 
any amount between 10p and £1.50, without opening any of the bags? 

2. Do you see a pattern in the amounts in each bag? Tell a friend about the pattern. 
3. If the pattern continues, how many coins will be in the 5th bag? What is the maximum amount 

you could pay for now? 
 
HINT:  If this is tricky, simplify the problem by using seven 10p coins and three bags to pay between 10p and 
70p.  Do you see a pattern in the amounts in each bag? 
 
Aims: 

– To consolidate counting in 10s, linking to amounts of 
money. 

– To investigate by trial and improvement. 

Minimum number of calculations 
expected 

15 
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Week 7 
 

Title: Magic 147  Skills practised: 
• Adding two-digit near multiples of 10 
• Adding a two-digit near multiple of 10 to a three-digit 

number 

Children arrange the ‘nearly numbers’ in a 
square so that each row and column adds to 
Magic 147. 
Conjecture:  It is possible to arrange the given numbers in a square so that each row and each column adds to 
147. 
What to do: 
Children work individually or in pairs. 

1. Write these numbers on separate small square tiles:  9, 19, 29, 39, 49, 59, 69, 79, 89. 
2. Draw a square 3 tiles long by 3 tiles wide. 
3. Place 39 in the top left hand corner, then 79 in the top right hand corner. 
4. Place 19 in the bottom left hand corner and 59 in the bottom right hand corner. 
5. There are now five tiles remaining: 9, 29, 49, 69 and 89. 
6. The challenge is to arrange these five tiles so that each row and each column adds up to Magic 147. 

 
HINT: The middle tile is quite crucial… Think about this one first. 
 
CHALLENGE:  What do the diagonals add up to? 
                     Is there more than one correct solution? 
 
Aims: 

– To become fluent in adding near multiples of ten to 2-digit and 3-
digit numbers. 

– To use trial and improvement techniques intelligently to find a 
solution. 

Minimum number of 
calculations expected 

10-20 
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Week 8 
 

Title: Closest to 100  Skills practised: 
• Adding four numbers <100 
• Knowing number bonds to 10 

Children first play a game with a partner, then 
work individually or together to find a 
solution. 
Conjecture:  With four dice throws, we can find how many ways to make 100 following simple rules. 
What to do: 
Children work individually or in pairs. 

1. Use a dice with numbers 1 - 6. 
2. Draw four spaces each (see below) to make an addition. 
3. Take turns to play. 
4. Throw the dice. Write either that number or 10x that number in your first space. 
5. Keep playing. 
6. After you have each had four turns, whose score is closest to 100? They win! 
7. Repeat this. Can you do better this time? 

When is it not sensible to multiply by 10? When is it sensible to multiply by 10? 
8. Keep playing till you have played five games. 
9. Who won most games? 

Did the winner have a strategy? 
 
Now work on your own or together to work out a sequence of four dice throws that will give you exactly 100. 
How many ways of doing this are there? 
 
HINT: What number should the ones digits add up to? So what number should the tens digits add up to? 
 
REALLY CHALLENGING: Suppose you had a 0 - 9 dice. How many ways now? 
 

   ☐ + ☐ + ☐ + ☐ = 100 
 
Aims: 

– To rehearse adding four numbers (totals around 100). 
– To think logically about what answers you will get. 

Minimum number of 
calculations expected 

12-20 
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Week 9 

Title: Dodgy digital clock Skills practised: 
• Reading times on a digital display
• Working systematically

Children work out which times won’t show correctly 
because of a faulty segment in the digital display. 
Conjecture:  It doesn’t matter which segment is faulty on a digital clock, the same number of times will be 
displayed wrongly. 
What to do: 
Children work individually or in pairs. 

1. Ahmed’s bedside digital clock is not working properly. One segment of the display doesn’t light up.

2. Which numbers won’t display properly?

3. Work out how many times between 10:00 and 11:00 won’t display properly.
4. What if this segment had been broken instead? Would that make a difference to how many times

would display correctly? Why/why not?

5. Choose a segment which if broken would show fewer wrongly displayed times between 10:00 and
11:00 than the one which broke on Ahmed’s clock.

Have you found a system to show that you have found all the possible times which don’t display properly? 

Aims: 
– To read the time on a digital display.
– To realise that only digits 0 to 6 appear in the digit showing

multiples of 10 minutes, whereas digits 0 to 9 appear in the digit
showing multiples of 1 minute.

– To find all the times with 2, 3 or 5 in the 10 minutes position on a
digital clock, between 10:00 and 11:00.

Minimum number of 
calculations expected 

N/A 
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Week 10 
 

Title: Mystery age Skills practised: 
• Multiplying by 3, 4 and 5 
• Dividing by 3, 4 and 5 with remainders 
• Checking using the inverse 

Children use their knowledge of the 3, 4 and 5 times 
tables to work out mystery numbers. 

Conjecture:  It is possible to demonstrate that there is only one possibility in this context. 
What to do: 
Children work individually or in pairs. 

1. Three children are trying to guess their Mum’s age. They know she is between 30 and 40 years old, 
but no more! She gives them the following clues: 

Multiply Sam’s age by 4, then add 3 to get my age. 
Multiply Amy’s age by 5, then add 1 to get my age. 
Multiply Max’s age by 3, then add 1 to get my age. 

2. All three children are at primary school. Can you work out their Mum’s age, AND all their ages? 
 
HINT: Multiply each number from 4 to 11 by 4, and add 3 to each answer in turn to see which answers are 
between 30 and 40. What ages can Sam be? And his Mum? Now do the same for the other children. Which 
possible ages for Mum appear in all three lists? 
 
Write your own clues to work out Dad’s age, 34. Get another child/pair to try them out. 
 
Aims: 

– To list multiples of 3, 4 and 5 and add a single-digit number to solve a 
problem. 

– To work systematically to list possibilities in order to find one in common. 

Minimum number of 
calculations expected 

At least 8 
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Week 11 
 

Title: Fraction clues Skills practised: 
• Finding half, third and quarter of numbers 
• Recognising multiples of 2, 3 and 4 

Children use their knowledge of fractions and 
tables to find mystery numbers. 
Conjecture:  If you find a fraction of a number which is a multiple of the denominator, you will always get a 
whole number answer (to be discussed after the problem, not before!) 
What to do: 
Children work individually or in pairs. 

1. Use your knowledge about finding fractions of numbers to solve this logic puzzle. 
I am a whole number between 10 and 25. 
If you halve me, your answer will not be a whole number. 
If you find 1/3 of me, your answer will be a multiple of 5. 
If you try to find ¼ of me, you may get a headache! 
If you find 1/5 of me, your answer will be a whole number. 
What am I? 

2. Now have a go at this one! 
I am a very special number between 10 and 20. 
I am special because if you find ½ of me, 1/3 of me, ¼ of me, or even 1/6 of me, you will get a 
whole number answer! 
What am I? 

What if the number in puzzle two was between 20 and 30? Or between 30 and 40? Can you think of any other 
numbers that would satisfy all the other clues? What do you notice about them? 
See if you can think of another ‘special’ number and write your own fraction clues about it, so that another 
pair/child can work it out. 
HINT: Can you use your knowledge of the 2, 3 and 4 times tables to help you? What happens if you find a 
third of any number in the 3 times table? 
Aims: 

– To consolidate the link between fractions and division. 
– To use clues to solve logic puzzles. 

Minimum number of 
calculations expected 

20 
 


