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Year 3 Problems and Investigations 
Summer 

Week 1 

Title: Guess my number Skills practised: 
• Rounding to the nearest 100
• Using vocabulary and properties of numbers

including odd and even

Children use their knowledge of three-digit 
numbers, rounding, and properties of numbers 
to work out a mystery number. 
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. Use these clues to work out Magical Max’s mystery three-digit number.
My number is odd. 
The first digit is even. 
My number rounds to 500 (to the nearest 100). 
The three digits add up to 15. 
The second digit is two more than the first digit. 
What’s my number? 

2. Now try and work out this mystery three-digit number.
My number is even. 
The three digits are consecutive (next to each other on the number line). 
My number rounds to 200 (nearest 100). 
The last digit is double the first. 
What’s my number? 

HINT for the first mystery number: Try putting several clues together to help, e.g. if a number rounds to 
500 and the first digit is even, what must the first digit be? Now use that information together with the 
other clues. What must the second and third digits add up to? Now you are well on your way to finding the 
mystery number! 

Now choose your own mystery three-digit number. See if you can write a set of clues which makes it 
possible for another child/pair to work out your mystery number. 

Aims: 
– To list possibilities
– To use logic and properties of number (including rounding, odd/even) to

find a mystery number

Minimum number of 
calculations expected 

N/A 
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Week 2 

Title: Age guessing trick Skills practised: 
• Subtracting three-digit numbers in the 

same century 
• Adding single-digit numbers

Children subtract numbers within the same century 
and use this calculation to guess a friend’s age. 

Conjecture: Subtracting numbers with rearranged digits always gives an answer with a digital root of 9. 
What to do: 
Children work individually or in pairs. 

1. Write a 3-digit number.  375 
2. Rearrange the last two digits.   357 
3. Count up to subtract the smaller of these two numbers from

the larger one.   375 – 357 = 18 
4. Add the digits of the answer.
5. Repeat this process six times, with different starting numbers.

Now discuss what you found happened. 
Try a 3-digit number with 0 in. Does the same thing still happen? 

We can use this to perform a good trick! 

Aims: 
– To make and test predictions

Minimum number of 
calculations expected 

10 

Age Guessing Trick! 

1. Ask someone to think of a 3-digit number. They don’t tell you the
number but they write it down.

2. They then rearrange the last two digits.
3. They find the difference between the two numbers. They still don’t

show you the answer!
4. They then think of a brother, sister or friend and tell you their name

and who they are.
5. They add that person’s age to the answer they got in Step 3.
6. Now they tell you their answer.
7. Now you add the digits of their answer. If this number looks about

the right age, you say it. If it looks too young, you add 9. Does this
look about right? If so, say it. If not add 9 again.
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Week 3 

Title: 18 times table – Wow! Skill practised: 
• Using the grid method to multiply 18 by single-

digit numbers 
Children use the grid method to work out the 18 
times table and look for patterns in the answers. 
Conjecture: There is a pattern in the 18 times table. 
What to do: 
Children work individually or in pairs. 

1. Use the grid method to work out 3 × 18.

× 10  8 
3 30 24 = 54 

2. Add the digits together in the answer, i.e. 5 + 4 = 9.
3. Now work together to work out the 18 times table from 1 × 18 to 10 × 18 or even beyond!
4. Each time add the digits of the answers together. What happens?

Look at the pattern in your answers in order. What happens to the 10s digits? And the 1s digits? Does this help 
you to realise why the digit sums are as they are? 

Use a calculator to multiply any number you like by 18, then add the digits together. Does the same thing 
happen? If you get an answer with two digits, add them again until you get a one-digit answer, e.g. 27 × 18 = 
486. 4 + 8 + 6 = 18, 1 + 8 = 9. 

Aims: 
– To use the grid method and addition to work out the 18 times table
– To look for patterns in the answers, and begin to explain the pattern

Minimum number of 
calculations expected 

10 
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Week 4 

Title: Litre challenge Skills practised: 
• Converting from litres to millilitres and vice

versa 
Children use their knowledge of litres and millilitres 
to help them solve a logic puzzle. Using and labelling 
real jars or pots will help! 
Conjecture: It is possible to work out which containers hold the deadly super-slug fluid. 
What to do: 
Children work individually or in pairs. 

1. Look at the drinks on the shelf pictured below. (It is very helpful to make some labelled pots to look
like these, then you can actually move them around!) 

2. ONE of these drinks contains a deadly super-slug fluid that will, if you drink it, turn you into a slug.
3. ONE of these drinks contains a fiery-fly fluid that, if you drink it, enables you to fly.
4. Read the scroll and then see if you can work out which drinks contain the Super-slug or the Fiery-fly.

Would you have more or less than a litre, if you mixed Super-slug and Fiery-fly? 
Would it turn you into a flying slug? 

Make up a puzzle like this of your own. What will your two super drinks be? 

Aims: 
– To use logic and reasoning to find a solution to a problem

Minimum number of calculations 
expected 

N/A 

• The Super-slug and Fiery-fly are not next to each other.

• The Fiery-fly is not at the shelf’s start or end.

• Super-slug is neither the largest nor the smallest drink.

• There is half a litre difference between the two magical
drinks.

• Super-slug contains the same amount of drink as the ½ litre
container and Fiery-fly combined.
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Week 5 

Title: Step change Skills practised: 
• Finding change by counting up
• Finding complements to 100

Children find change from two or three notes. They 
explore patterns in the pence. 
Conjecture: If finding change from £10 then £5, the number of pence in the answer equals the number of 
pence in the amount spent originally. 
What to do: 
Children work individually or in pairs. 

1. Copy the diagram on the right.
2. Write an amount greater than £5 in

the top step on the diagram.
3. Find the change from £10.
4. Write the answer in the second step.
5. Find the change from £5.
6. Write the answer in the third step.
7. Compare the pence in the numbers on

the top and third step.
8. Repeat this five times with different

starting amounts.

£10 

 £5 

Have you tried amounts with no 10ps? For example £6.07. How about amounts with no 1ps? For example 
£6.70. 
Why does this work? Can you write an explanation? 

CHALLENGE! Try this with four steps – Change from £20, then change from £10, then change from £5. 
What happens to the pence now? Try five steps, starting at change from £50! 

Aims: 
– To try to explain the reason for the answers

Minimum number of 
calculations expected 

6 – 10  
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Week 6 

Title: Dog chews Skills practised: 
• Counting in steps for 50 and in steps of 4
• Adding multiples of 50 and 4

Children find a multiple of 50 and a multiple for 4 
with a given total. 
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. Jinny runs a pet shop. She sells dog chews in value bags of 50, and in small treat bags of 4.
2. She has 166 chicken chews in stock. There are 7 bags in total. How many bags of 50 chews and how

many bags of 4 chews does she have?
3. She has 232 beef chews, in a total of 12 bags. How many bags of 50 chews and how many bags of 4

chews does she have?
4. Jinny has six bags in total. What numbers of chews could she have?

HINT: Count in 50s, and then in 4s to help you to work out the answers. 

Choose your own number of bags of 50 and bags of 4 and work out the total number of chews. Then write 
a problem like 2 and 3 above for a friend. 

Aims: 
– To add multiples of two different numbers to reach a

given total
– To work systematically to find all possibilities

Minimum number of calculations 
expected 

10 
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Week 7 

Title: Threes and fours Skills practised: 
• Knowing and recalling the 3x and 4x tables
• Dividing numbers just above the tables

range

Children explore multiples of 3 and 4 to find 
divisibility patterns. 

Conjecture: Multiples of 3 between 10 and 100 can have their digits reversed and remain multiples of 
three. Is this also true for all multiples of 4? For any multiples of 4? Can we predict which ones? 
What to do: 
Children work individually or in pairs. 

1. Take a 2-digit multiple of 3. Reverse the digits. Write the new number.
2. If it is not immediately obvious, test to see if it is a multiple of 3, by dividing by 3 and seeing if you

get no remainder, e.g. 24, reversed is 42.
  ? x 3 = 42 
10 x 3 = 30
leaving  12
  4 x 3 = 12 

 no remainder 
3. Repeat this a couple of times.
4. Are all numbers in the 3x table also multiples of 3 when reversed?
5. Now try the same thing with multiples of 4.

For example:
16 reversed is 61
  ? x 4 = 61 
10 x 4 = 40
leaving  21
  5 x 4 = 20 

   remainder 1 

Can you work out which numbers in the 4x table are still multiples of 4 when their digits are reversed. 

Can you explain or demonstrate how you can tell if the number will be a multiple of 4 when the digits are 
reversed? 

Aims: 
– To begin to spot divisibility rules

Minimum number of 
calculations expected 

10 – 12  
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Week 8 

Title: My square, not yours! Skills practised: 
• Identifying and drawing perpendicular lines
• Identifying and drawing parallel lines

Children draw a succession of perpendicular and 
parallel lines to create squares. 
Conjecture: It is possible to create squares with all four lines drawn in one colour by planning ahead! 
What to do: 
Children play the game in pairs. You will need squared paper, the squares can be small – they do not need to 
be centimetres, and a different coloured pen or pencil for each child in the pair. 

1. Take a sheet of squared paper and start in the middle of the page. The first player draws a long line.
2. The second player draws another long line in a different colour. This can be parallel with the line

the first person drew or perpendicular to it. If it is parallel, it must be no more than one square
away from the other line, on either side.

3. Keep taking turns until you have each drawn 13 lines!
Look at your drawing. 

4. Each person may shade in any squares which have all four sides drawn in their colour.
5. Count your squares. The person with the most squares is the winner.

Is it possible to plan ahead, so that you will definitely get some squares of your own? 

Play again and this time, try to plan ahead….   

In this game, red won! 

Aims: 
– To plan ahead, making predictions and testing this out

Minimum number of 
calculations expected 

N/A 



© Hamilton Trust Year 3 Summer All Investigations 

Week 9 

Title: Greedy Guzzler Skills practised: 
• Finding a non-unit fraction of an amount
• Identifying a non-unit fraction of a shape
• Comparing fractions directly

Children explore which is more, 1/2, 2/3, 3/4, etc of a 
set amount. They also fold strips to look at the 
fractions. 
Conjecture: We have all the possible inequality statements. 

What to do: 
Children work individually or in pairs. 
You will need strips of paper (sheets of A3 paper cut lengthways into five long, slim strips is ideal), crayons, 
and cubes. 

1. Fold a strip of paper into halves and shade a half.
2. Fold a strip of paper into thirds. Shade two of the

thirds.
3. Fold a strip of paper into quarters and shade

three of the quarters.
4. Repeat for 5/6 and 7/8, always shading all but one

of the spaces.

Compare the shaded parts of the strips. Which paper has the most shaded? Which has the least? 
Put them in order from least shaded to most shaded. What do you notice? 

5. Count out 24 cubes – pretend these are sweets!
6. For Greedy Guzzler, will it be better to have 3/4 or 5/6? Will it be better to have 2/3 or 7/8?

Write as many < and > statements as you can to help Greedy Guzzler get the most sweets! 
Have you written all the < or > statements you can? Can you prove this? 

Aims: 
– To record findings in a systematic way

Minimum number of 
practical calculations 

10 or more  
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Week 10 

Title: Mobile towers Skills practised: 
• Adding three, four or five 2-digit numbers
• Estimating totals

Children create four or five 2-digit numbers and add 
these to get different totals. 
Conjecture: By choosing digits to create an addition of several 2-digit numbers, we can make given totals. 
What to do: 
Children work individually or in pairs. 

1. Look at the display of numbers on a mobile phone
like the one opposite.

2. Create three, four or five 2-digit numbers, by using
numbers from the phone that touch. For example
you could use 35 as 3 and 5 touch by a corner, but
you could NOT use 3 and 8 because they don’t
touch.

3. Add all the numbers you made.

TRY TO MAKE THESE ANSWERS: 
• The largest possible number by adding just four 2-digit numbers.
• The smallest possible number by adding just four 2-digit numbers.
• Make 200 exactly! Can you do this in five different ways?
• Make 111 exactly by adding just four 2-digit numbers.

Now invent a challenge for your partner. 

Aims: 
– To use reasoning to create given answers

Minimum number of calculations 
expected 
12 – 20  
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Week 11 

Title: Yuk or yum! Skill practised: 
• Solving correspondence problems 

 
Children find all possible food combinations 
from given lists and then decide which are 
‘yuk’ and which are ‘yum’! 
Conjecture: It is possible to demonstrate that all possibilities in this context have been found. 
What to do: 
Children work in pairs. 
Children need 6 pieces of card with 4 holes punched down the left-hand side and four treasury 
tags (or pieces of string) to hold the pages together to form a book. 
 

1. You are going to make a fun book for a young child. 
2. Draw four pages as follows, splitting the work between you: 

• A bottle of tomato sauce on the top half of the page and a plate of sausages on the 
bottom half. 

• A bottle of vinegar on the top half of the page and a plate of fish fingers on the bottom 
half.  

• Ice cream on the top half of the page and apple pie on the bottom half of the page. 
• A jug of custard on the top half of the page and chocolate pudding on the bottom half 

of the page. 
3. You will use the other two pieces of card for the front and back covers of your book when 

the inside pages are complete. 
4. Place the front cover on top of the four pages and the back cover. Use the treasury tags to 

tie the cover and pages together but not so tight that you cannot turn the pages. 
5. Now cut each of the four pages across the 

middle. 
6. You can now use the book to find other 

combinations of food! For example you could 
keep the top half of the page still to show 
tomato sauce, but flick through the bottom 
halves of the pages! So you could show tomato 
sauce with fish fingers, which might be yum, or 
tomato sauce with chocolate pudding – yuk! 

7. Your task is to find how many combinations of 
food you can make using your book. 

8. Discuss how you can be systematic and make a list of them, so that you can prove to your 
teacher that you have found them all. 

9. Then you can decide how many combinations are ‘yum’ and how many are ‘yuk’! 
10. Choose a title for your book to put on the front cover along with your names. You could 

think of some fun questions to write on the back page, or present your findings really 
neatly. 

 
HINT: Find all the possible combinations with tomato sauce, then all the combinations with 
vinegar, and so on. 
Aim: 

– To find a system for finding all combinations in order 
to solve a correspondence problem 
 

Minimum number of calculations 
expected 

N/A 

 




