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Year 3/4 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? 

 
Y4 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: Puzzling squares Skills practised: 

 Using number facts to solve puzzles 

 Adding three single-digit numbers 

 Adding multiples of 10 

Use numbers 0 to 7 (or multiples of 10 from 0 to 70) to 
make a total of 10 (or 100) 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. 
Y3 children will need 0 to 7 digit cards.  
Y4 children will need multiples of 10 cards, 0, 10, 20… 70. 
 

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. Y3s: Use the 0 to 7 digit cards once each so that the 
total of each side is 10. Y4s: Use 10s cards 0 to 70 
once each so that the total of each side is 100. 

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 (Y4s: 0, 20, 
40 and 60) on the corners? What happens if you put 1, 3, 5 and 7 (Y4s: 10, 30, 50 and 70) on the corners? 
 
HINT: Save one arrangement that works and see if you can adapt it to find another way that works. 
 
Y4 CHALLENGE: Make up your own square using any 2-digit numbers, but no number more than once. The 
total of each side must still be 100.  
 

Aims: 
– To find trios of numbers with a total of 10/multiples of 10 

with a total of 100. 
– 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: 

 Y3: Subtracting pairs of two-digit numbers 

 Y4: Subtracting pairs of two-digit numbers and pair 
of three-digit numbers 

Subtract a number which is the reverse of 
another, e.g. 62 – 26, or 462 - 264. 

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? 
 
Y4 CHALLENGE: 

Repeat this investigation with three-digit numbers, e.g. 572 – 275. What happens now? What 
happens if the digits are consecutive? What happens when they are not?   
What do you notice about the middle digit in your answers? Can you explain why this is the case? 

 

Aims: 
– To subtract any pair of two-digit numbers, then three -digit 

numbers. 
– To look for a general rule, and test it out. 

Minimum number of calculations 
expected 

10 
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Week 4  
 

Title: Soma Cube Skills practised: 

 Recognising and creating 3-d shapes from 2-d 
representations 

 Recognising 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 error. 

Minimum number of calculations 
expected 

N/A 
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Week 5  
 

Title: Doubling forever Skills practised: 

 Doubling 1-, 2-and 3-digit numbers 
 

Children double numbers up to 10 (Y3) or 20 
(Y4) 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 staring 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. 

 
Can you say how many different sequences there actually are if you double numbers to 10 and 
keep doubling?  
 
CHALLENGE: 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 spot patterns and make predictions 

Minimum number of 
calculations expected 

50 
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Week 6  
 

Title: Magic chains Skills practised: 

 Y3: Adding and subtracting 1, 10 and 100 to/from 
three-digit numbers 

 Y4: 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. 
Year 3: 

1. Ahmed asks Sophie to think of a 3-digit number and write it down but not to tell him.  She 
writes 562. 

2. Next he tells her to add 100 to her number, add 10, subtract 1, then subtract 10. 
3. He then asks her to write down her answer and show him (661). He says straight away, 

“Your first number was 562.” How did Ahmed work this out so quickly? 
4. Ask a friend to think of a 3-digit number like Sophie did, and then like Ahmed ask your 

friend to add 100, add 10, subtract 1, and subtract 10. Ask your friend to write down their 
answer. Can you tell them their starting number just as quickly as Ahmed did? 

5. 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? 

 
Year 4: 

1. Ahmed asks Sophie to think of a 4-digit number and write it down but not to tell him.  She 
writes 4562. 

2. Next he tells her to add 1000 to her number, subtract 100, add 10, subtract 1, add 100, 
subtract 10. 

3. 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? 

4. 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? 

5. 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: Magic 147  Skills practised: 

 Adding 2-digit near multiples of 10 

 Adding a 2-digit near multiple of 10 to a 3-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 error techniques intelligently to find a 

solution. 

Minimum number of 
calculations expected 

10-20 
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Week 8  
 

Title: Hole-y subtractions Skills practised: 

 Y3: Use counting up subtraction (frog) 
to subtract 2-digit numbers from 
numbers just over 100 

 Y4: Use counting up subtraction (frog) 
to subtract 3-digit numbers 

Y3: Children subtract numbers with identical digits 
from 101, 102, 103... and look for patterns in the 
answers.  
Y4: 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. 
 
Year 3: 

1. Subtract 99 from 101.  
2. Then subtract a 2-digit number with identical digits, e.g. 77, from 101. Keep a record of your 

answers. 
3. Now subtract other 2-digit numbers with identical digits. What do you notice about the 

digits in the answers?  
4. Put your answers in order, e.g. 101 – 99 = , 101 – 88 = , 101 – 77 = … What do you notice 

now? Can you predict any missing answers in the pattern of subtractions? 
5. Subtract 99 from 102. Now subtract 2-digit numbers with identical digits. What happens 

this time? 
6. Try 103 – 99, then subtract other 2-digit numbers with identical digits. Can you predict 

answers? Test out your theory! 
7. Can you predict the answers to 104 – 99, 104 – 88, 104 - 77…? 

 
Year 4:  

 
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? 
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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 

identify the pattern. 

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 (Y3) or 5, 6 and 8 
(Y4) 

 Dividing by 3, 4 and 5 (Y3) or 5, 6 and 8 (Y4) 
with remainders 

 Checking using the inverse 

Y3: Children use their knowledge of the 3, 4 and 5 
times tables to work out mystery numbers. 
Y4: Children use their knowledge of the 5, 6 and 8 
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. 
Year 3: 

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 age for Mum appears in all three lists? 
 
Write your own clues to work out Dad’s age, 34. Get another child/pair to try them out. 
 
Year 4:  

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 6, then subtract 11 to get my age. 
Multiply Amy’s age by 8, then subtract 17 to get my age. 
Multiply Max’s age by 5, then subtract 19 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 6, and subtract 11 from 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 age for Mum appears 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 (Y3) or 5, 6 and 8 (Y4) and add/subtract a 

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 
 

 


