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Year 4 Problems and Investigations 
Autumn 

Week 1 
 

Title: No zero Skills practised: 
• Understanding place value in numbers with up 

to 4 digits 
• Using mathematical reasoning to discover all 

the possibilities 

Children investigate how many 
numbers between one and ten 
thousand have a zero. 

Conjecture:  We can accurately calculate how many numbers between 1 and 10,000 have 
a zero in them and demonstrate that we have found all of them. 
What to do: 
Children work individually or in pairs. 

1. The Ancient Greeks and the Romans had no symbol for zero.  It was the Indians 
who invented a symbol for zero, and then the Arabs who brought it to Europe. 

2. Write the numbers 1-50. 
3. How many of these have a ‘0’ in them? 
4. How many numbers between 1 and 100 have a zero in them? 
5. How many numbers between 1 and 1000 have a zero in them? 

 
CHALLENGE: 

Work out how many numbers between 1 and 10,000 have a zero in them. 
Can you demonstrate to someone else that you have found them all? 

  
Aims: 

– To understand place value in numbers with up to 4 
digits. 

– To use mathematical reasoning to show that all the 
possibilities have been identified. 
 

Minimum number of 
calculations expected 

N/A 
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Week 2 
 

Title: Make 100 Skills practised: 
• Adding pairs of two-digit numbers mentally, 

using an appropriate strategy, e.g. 
partitioning and recombining, doubling/near 
doubling, adding the nearest multiple of ten 
and adjusting 

Given a pattern of four one digit 
numbers, children attempt to 
make a total of exactly 100. 

Conjecture:  It is possible to add four two-digit numbers - two of which have the same 
tens digit and two of which have the same ones digit - to make a total of exactly 100. 
What to do: 
Children work individually or in pairs. 

1. Look at this arrangement of numbers: 

                
              We will use these digits to give us four two-digit numbers: 

21 (reading along the 1st row) 
23 (reading down the left hand column) 
38 (reading along the 2nd row) 
18 (reading down the right hand column) 

              The total of the four numbers is 100. 
 

2. Find four different digits that give four two-digit numbers which add to a total of 
100. 

3. Can you find different ways of making 100? What have you learned to help you? 
 
HINT: When trying new numbers, only change one at a time to see what effect it has on 
the answer. What do the 1s digits add up to in the example given? 
 
Aims: 

– To add two-digit numbers. 
– To solve problems by a process of trial and 

improvement. 
 

Minimum number of 
calculations expected 

10 – 12 
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Week 3 
 

Title: Cats and dogs Skills practised: 
• Using expanded or compact addition to 

add two 3-digit numbers 
• Reasoning about what letter can 

represent each number 

Children work to solve a puzzle 
involving adding two 3-digit numbers. 
They find several possible solutions, 
and then invent their own puzzle. 
Conjecture:  There are several possible solutions to this puzzle. 
What to do: 
Children work individually or in pairs. 
What we are told: 

• Each letter represents a digit (0 – 9). 
• The letter ‘O’ is zero. 

 
What to do: 

1. Write out the sum opposite. 
2. Work together to find out which digit each 

letter represents. 
3. Make a list of the letters so that you can 

match digits to them. 
 

   C   A   T  
+ D   O   G 
   R   O   W 

HINT: Think about whether T and G must add to more or less than 10. 
            Think about whether C and D must add to more or less than 10. 
 

4. When you have found a solution – check it works! 
5. Use this solution to find a different one where both T and G are two different 

digits, so they have not just swapped! 
 

HINT: A is always the same digit in every solution. 
 

Can you find more than 6 different solutions? 
Can you invent your own similar puzzle? (This is harder than you’d think!) 

 
Aims: 

– To think about the effects of digits coming to more 
than 9 in each column. 

– To use mathematical reasoning to improve on trial 
and error. 
 

Minimum number of 
calculations expected 

10 
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Week 4 
 

Title: Soma Cube Skills practised: 
• Recognise and create 3-D shapes from 2-

D representations 
• Recognise a cube and cuboid and 

understand their properties 

Children create specified 3-D shapes 
using 2-D representations and then 
combine these to create other 3-D 
shapes including a cube. 
Conjecture:  The seven shapes can be fitted together to form a 3 x 3 x 3 cube. 
What to do: 
Children work individually or in pairs. 

1. First make the shapes shown here, using multi-link™ cubes.  The seven shapes 
must be exact copies of those pictured. 

 
 

2. Use 2 of the shapes to make the shape in the illustration below. 

 
Can you make this shape in different ways?  How many ways can you find?  Is that 
all there are? 

 
3. Using all 7 shapes, try to create a 3 x 3 x 3 cube. Discuss with others which shapes 

to use first and why. 
4. How do you know some shapes must be in a certain relation to each other? 

Explain your reasoning. 
Aims: 

– To create 3-D shapes to match 2-D 
representations. 

– To use mathematical reasoning to improve on trial 
and improvement. 
 

Minimum number of 
calculations expected 

N/A 
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Week 5 
 

Title: Doubling forever Skill practised: 
• Doubling 1-, 2- and 3-digit numbers 

 
Children are doubling numbers up to 20 and 
looking for duplicate sequences. 
Conjecture:  There is a limited set of sequences when you double numbers. 
What to do: 
 

1. Write the sequence of doubles you get when you start with 2. (2, 4, 8, 16, 32...). 
Continue this to the 8th double. 

2. Under this, write the sequence of doubles you get when you start with 3. Continue 
to the 8th double. 

3. Under this, write the sequence of doubles, starting with 4. This time, stop if you 
realise you are repeating a sequence you have already written. 

4. Under this, write the sequence of doubles starting with 5. Again, stop if you 
recognise this sequence as a repeat or a near repeat. 

5. Continue writing sequences, starting with 6, 7, 8, 9, etc. Stop at the point where 
you realise you are repeating a sequence that you have previously written. 

6. Try all the doubles sequences up to 20, 40, 80, etc. 
 

Can you say how many different sequences there actually are if you double numbers 
to 20 and keep doubling? 
Can you predict which other numbers would produce repeat sequences, e.g. 24? 
Can you suggest how you know and why this is? 

Aims: 
– To write sequences of doubles. 
– To double numbers with one, two and three digits. 

 

Minimum number of 
calculations expected 

50 
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Week 6 
 

Title: Magic chains Skills practised: 
• Adding and subtracting 1, 10, 100 and 

1000 to/from four-digit numbers 
• Using knowledge of inverse operations 

Children use knowledge of inverse 
operations to quickly work out a 
sequence of calculations. 
Conjecture:  Using inverse operations and an understanding of place value, it is possible 
to generate a circular mathematical algorithm. 
What to do: 
Children work individually or in pairs. 

1. Ahmed asks Sophie to think of a 4-digit number and write it down but not to tell 
him.  She writes 4562. 
Next he tells her to add 1000 to her number, subtract 100, add 10, subtract 1, add 
100, subtract 10. 
He then asks her to write down her answer and show him (5561). He says straight 
away, “Your first number was 4562.” How did Ahmed work this out so quickly? 

2. Ask a friend to think of a 4-digit number like Sophie did, and then like Ahmed ask 
your friend to add 1000, subtract 100, add 10, subtract 1, add 100 and subtract 10. 
Ask your friend to write down their answer. Can you tell them their starting 
number just as quickly as Ahmed did? 

3. Make up your own magic chain so you have a quick way of finding the first 
number.  Try it out on a friend! Are they impressed with your mental maths skills? 
 

HINT: Which digits are different between the starting number and the answer? Why?  
Which digits are the same? Why? Explain what is happening to your partner. Try and use 
the word inverse in your explanation. 
 
Aims: 

– To clarify understanding of place value. 
– To clarify understanding of inverse operations. 
– To rehearse explanations. 

 

Minimum number 
of calculations 

expected 
15 
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Week 7 
 

Title: Total £10 Skills practised: 
• Adding two amounts of money 
• Using number facts to add to the next 10p 

and to £1 

Using only digits 1-9 without the 
‘5’, children are finding all possible 
pairs of amounts to make £10. 
Conjecture:  Using the digit cards 1–9 without 5, there are 16 ways of making two 
amounts of money that add to £10. 
What to do: 
Children work individually or in pairs 
 
 
 
 
 
 

1. Use digit cards: 1, 2, 3, 4, 6, 7, 8 and 9 create two amounts of money, e.g. £2.84 
and £7.16. 

 
HINT: Remember you do not have a ‘0’ so you cannot make multiples of 10p, e.g. £3.4 is 
not correct; it should be £3.40. 
 

2. The aim is to create two amounts that add to £10. Write the addition: £2.84 + 
£7.16 
 

3. Repeat this, making two different amounts. They must add to £10. 
 

4. Discuss how it is easiest to find two amounts to add to £10. Do you start with the 
pounds? Or the 10ps? Or the 1ps? Why? 

 
Continue until you think you have found all the possible pairs of amounts which can 
be made and which to add to £10. 
Can you be certain that you have them all?  How many are there? 
 
What happens if you add the digit card 5? How many possibilities are there now? 
(Teacher: there are now 74!) 

 
Aims:  

– To add two amounts of money. 
– To demonstrate that all the possible pairs have been 

identified. 
 

Minimum number of 
calculations expected 

20 
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Week 8 
 

Title: Hole-y subtractions Skills practised: 
• Use counting up subtraction 

(frog) to subtract 3-digit numbers 
• Identify patterns in the answers 

Children create 3-digit palindromic numbers 
with a ‘hole’ (i.e. a zero) in the middle. They 
subtract 3-digit numbers with equal numbers 
of 1s, 10s and 100s and identify patterns. 
Conjecture:  It is possible to identify and predict the patterns when subtracting certain 
types of number. 
What to do: 
Children work individually or in pairs. 
 
 
 
 

1. Choose a card greater than 1. Create a 3-digit number with a ‘hole’ in the tens 
place, e.g. 505 or 303 or 909. 

2. Find the digit card that is one less than the first one you chose. 
3. Create a 3-digit number using three of this digit, e.g. 444, 222… 
4. Write a subtraction with the ‘hole-y’ number first, e.g. 505 – 444 =, and work out 

the answer.  
5. Repeat this four times. REMEMBER the first digit card you choose must be one 

more than the second one you take. 
 

Can you identify a pattern in the answers? Can you explain it? 
 

6. Write three more subtractions like this. Before working these out, can you predict 
the answers? 

 

Can you explain how you know what the first digit of the answer will be? 
 

7. This time pick a digit card greater than 2. Create a 3-digit number with a ‘hole’ in 
the tens place. 

8. Find the digit card that is two less than the first one you chose. 
9. Create a 3-digit number using three of this digit. 
10. Write a subtraction with the ‘hole-y’ number first, e.g. 505 – 333 =  
11. Discuss what pattern you expect in the answer. 
12. Try more like this. 

 

Can you explain the patterns in the answers? 
Suppose the first number started with a digit that was 3 more than the digit in the 
second number? 

 
Aims: 

– To identify patterns in subtraction. 
– To be systematic in choosing calculations that will help us 

identify the pattern. 
 

Minimum number of 
calculations expected 

12-20 
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Week 9 
 

Title: Palindromic time intervals Skills practised: 
• Writing digital and analogue times 
• Converting between digital and 

analogue times 
• Finding an interval between two times 

Children find palindromic digital times 
and convert these to analogue. They 
then calculate the intervals between 
them. 
Conjecture:  The longest interval between two palindromic times is one hour and ten 
minutes. 
What to do: 
Children work individually or in pairs. 

1. Write several palindromic digital times.  These are digital times that read the same 
backwards as forwards.  E.g. 3:03 or 6:26 

2. Start to list some palindromic times in a systematic way. 
3. Try to find a system, so you know you are finding them all. 

Can you find a similarity in the lists?  E.g. times beginning 1:01, 1:11, 1:21 and 
times beginning 3:03, 4:03, 5:03. 

4. Take one of your lists of palindromic digital times and convert the times to 
analogue format, e.g. one minute past one. 

5. Find the interval between each pair of times on the list. 
What do you notice about the intervals? 

6. Make sure you have ALL the palindromic times. Do any not fit in the usual lists? 
7. Can you find an interval of one hour and ten minutes? Is this the longest interval 

between palindromic times? 
  
Aims: 

– To find intervals between two times. 
– To be systematic in finding times and list these in an ordered 

way. 
– To demonstrate that all possible times have been 

considered. 
 

Minimum number 
of calculations 

expected 
N/A 
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Week 10 
 

Title: Magical nines Skills practised: 
• Multiplying nearly numbers by multiplying 

the multiple of ten and adjusting 
• Identifying multiples of nine 

Children are looking for patterns 
when multiplying ‘nearly numbers’ 
by 9. 
Conjecture:  Multiplying by nine always gives a pattern of nines. 
What to do: 

1. Multiply 9 x 9 – record the answer. 
2. Multiply 19 by 9 by multiplying 20 x 9 and subtracting 9 – record the answer. 
3. Multiply 29 by 9 by multiplying 30 x 9 and subtracting 9 – record the answer. 
4. Multiply 39 by 9 by multiplying 40 x 9 and subtracting 9 – record the answer. 
5. What do you notice about the answers? 
6. Keep going right up to 159 x 9 using mental multiplication strategies or the grid 

method. 
 
HINT: You may not need to do every multiplication. 
 
Why is the answer always a multiple of 9? Can you explain the pattern? 
 
Aims: 

– To spot patterns when multiplying ‘nearly numbers’ by 
9. 

– To use mental multiplication strategies. 
 

Minimum number of 
calculations expected 

15 
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Week 11 
 

Title: Foodie fractions Skills practised: 
• Finding unit and non-unit fractions of 

quantities using multiplication and division 
• Using an inverse operation to find a missing 

number 

Given fractions of amounts, 
children work out how many 
friends are at a picnic. 

Conjecture:  It is possible to work out the missing number in a calculation, given two 
other pieces of information. 
What to do: 
Children work individually or in pairs. 

1. If three people are at a picnic, and they fairly divide the fruit, they can each have: 
1 apple, 3 plums and 8 grapes. 
How many pieces of fruit were there to begin with? Can you write a sentence to 
explain how you found your answer? Will a number sentence help to explain what 
you did? 

2. How much will Ibraheem and Daisy each get if they share this fruit equally? 
 
 
 

    4 strawberries             3 bananas                           5 apricots 
Were any of these amounts trickier to work out than others? 

3. The same amounts of strawberries, bananas and apricots as in question 2 were 
shared out equally at a different picnic. Use these clues to work out how many 
people were there: 

• each person got 2/3 of a strawberry 
• each person got 5/6 of an apricot 

How many bananas did each person get? 
If there were 5 friends on the picnic, can you describe how you would share out 
the strawberries…? 

 
HINT: Start by sharing just one strawberry equally and see where this leads you. 
 
Aims: 

– To apply knowledge of tables facts to solve problems 
involving fractions, multiplication and division. 

– To solve problems involving multiplication and division, 
including missing number problems. 
 

Minimum number 
of calculations 

expected 
8–10 

 

 
 
 
 


