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Year 2 Problems and Investigations 
Autumn 

Week 1 
 

Title: Dancing digits Skills practised: 
• Understanding the value of each digit in two-digit 

numbers 
• Using place value to add and subtract 

Children use place value addition 
and subtraction to write chains 
which ‘swap’ the 10s and 1s digits. 
Conjecture:  It is possible to add and subtract so that the digits in a two-digit number swap. 
What to do: 
Children work individually or in pairs. 

1. You will need the following place value cards for this challenge. 
 
 
 
Copy this chain of calculations using the place value cards. 
 
 
 
 
 
What has happened to the number? 23 has become___! 
 

2. Write in the missing numbers on the place value cards in this chain of calculations. 
 
 
 
 
 

3. Continue this chain to make the digits swap! 
 
 
 
 
 

4. Now make up your own chains using the cards 20, 30, 40, 2, 3 and 4. 
 

How many different chains can you make? How many can you make beginning with the 20 card? 
And beginning with the 30 card? And with the 40 card? So how many altogether? 
  
Aims: 

– To understand what is necessary to subtract and then add to 
make digits ‘swap’ 

– To consolidate understanding of place value in two-digit 
numbers 
 

Minimum number of 
calculations expected 

9 chains 

 

  

2 0 3 0 4 0 2 3 4 

2 0 2 0 3 0 3 3 – + – = 3 0 2 + 2 

4 0 4 0   2 2  – + – = 2 0 4 +  

3 0    4  – + – = 4 0 3 +  
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Week 2 
 

Title: Addition towers Skill practised: 
• Adding single-digit numbers Children find the total number of spots on two dice in 

a game context, and consider why some totals come 
up more frequently than others. 
Conjecture:  There are some totals which occur more often when you roll a pair of dice. 
What to do: 
Children work in pairs. 
You will need six counters, three in each of two colours, a pair of 1-6 dice and lots of cubes. 

1. Copy this track onto a big sheet of paper. 
1 2 3 4 5 6 7 8 9 10 11 12 

 
2. Each choose three numbers and put one of your counters in front of each number, for 

example like this. 
1 2 3 4 5 6 7 8 9 10 11 12 

 
 

3. Take it in turns to roll the pair of dice and find the total, e.g. roll 3 and 2, the total is 5. IF 
the total is one of your numbers, put a cube on it. 

4. Carry on playing until one person has a tower of three cubes on one of their numbers. That 
person is the winner! 

5. Play again, and see if you can do better this time! 
 

Which were poor numbers to choose if you want to win? Why?  
Which is the worst number to choose? Why? 
Which are really good numbers to choose? Why? 
Do the bigger numbers come up more often or not? 

 
HINT: How many ways are there of getting a total of two spots? How many ways are there of 
getting a total of seven spots? How about twelve spots? 
 
You could change this game to use a pair of 0-9 dice. Which numbers will you need on your track? 
Which numbers would be good to choose, and which would be rubbish?! Test out your ideas! 
 
Aims: 

– To know totals of pairs of numbers from 1-6 by heart 
– To begin to reason, make and test predictions 

 

Minimum number of 
calculations expected 

20 
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Week 3 
 

Title: Make it the same Skill practised: 
• Adding amounts of money 

 
Children use trial and improvement to find a way of 
arranging 4 coins on a square so that each row and 
each column add up to a constant total. They 
explore diagonal patterns. 
Conjecture:  We can arrange 16 coins on a 4 x 4 square so as to have the same total amount in 
each row and each column. We can arrange the coins so that both diagonals have the same total 
as well. 
What to do: 
Children work individually or in pairs. 
You will need enough 2p, 5p 10p and 20p coins to give each pair five of each plus a 4 x 4 square for 
each pair. 

    
    
    
    

1. Take a 4 x 4 square. 
2. Arrange coins in the square, one coin in each space. You may not use more than five of one 

type of coin, e.g. no more than five 20p coins. 
3. Make it so that each row and each column has the same amount of money! 

 
HINT: Try putting the same coin down one of the diagonals. 
 

4. Add up each row – do they add to the same amount? Write it down. 
5. Now add up each column. Do they add to the same amount? Write it down. 
6. Are the totals of each row the same as the total of each column? 

 
Add up the numbers in each diagonal. Do they add to the same? If not, do either of them equal 
the same as a row or column? 

 
7. Find another way of arranging the coins so that each row and each column add to the same 

total. 
8. And now find another way… 

 
CHALLENGE: Find a way of arranging the coins so that both diagonals add to the same amount. 
The rows and columns must each still have the same total, but their total may be different from 
that of the diagonals. Or can you get the diagonals and each row and column to have the same 
total? 
 
Aims:  

– To use trial and improvement effectively 
– To explore, identify and predict patterns in a magic square 
  

Minimum number of 
calculations expected 

12-20 
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Week 4 
 

Title: Star of change Skill practised: 
• Finding change from 20p 

 
Children use trial and improvement to arrange 
amounts of change from 20p along a star to give 
constant totals along each star line. 
Conjecture:  We can arrange the amounts of change from 20p to give the same total along each 
line of the star. 
What to do: 
Children work individually or in pairs. 
You will need 10 small tiles for each pair/child to write their change amounts on and a calculator 
each. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Write these amounts: 1p, 2p, 3p, 4p, 5p, 6p, 8p, 9p, 10p, 12p. 
2. Find the change from 20p for each one. 
3. Write the change each time on a small tile. 
4. Use the big star. 
5. Place one of the change-amounts in each empty box. Four are done for you. 
6. Add the amounts along each line. You may use a calculator for this. 
7. There are five lines, so you should have five additions ☐ + ☐ + ☐ + ☐ =. 
8. You need to arrange the tiles so that each line along the star totals 56p. 

 
HINT: Start with the line where you already have three amounts. 
 

9. Is there another way of arranging the amounts so that it still works? 
 
CHALLENGE: This time, use the same starting amounts and find the change from 30p. Arrange 
these on a star. Does it still work? 
 
Aims: 

– To use trial and improvement effectively 
– To use a calculator to add four amounts 
– To explore patterns of change on a magic star 

Minimum number of 
calculations 

expected 
10-20 

 
  



© Hamilton Trust  Year 2 Autumn All Investigations  

Week 5 
 

Title: Fanned fingers Skills practised: 
• Measuring to the nearest centimetre 
• Choosing an appropriate method to find a 

distance around something 

Children work together to first estimate 
and then find an accurate measurement of 
the distance around their hand with the 
fingers ‘fanned out’ or splayed wide. 
Conjecture:  We can find the distance around our fanned fingers which is accurate to the nearest 
centimetre. 
What to do: 
Children work with a friend in pairs or with two friends in threes. 
You will need: rulers marked in centimetres, damp string, scissors, pencils, paper. 
 

1. Place your hands flat on the table with your fingers fanned out, as wide as they can spread. 
2. Look at each other’s hands and compare. Whose looks bigger/is biggest? 
3. Measure the distance around your fanned fingers from the wrist under your thumb to the 

wrist below your little finger. 
4. You need to be VERY accurate. 

 
Discuss how you will do this: 

• Will you use damp string? Is this accurate enough? 
• Will you use drawing round? Is this accurate? 
• Will you draw one finger at a time? How could you do this? 
• Will you use another, better method? 

 
5. Write the measurement round each hand in centimetres, to the nearest half centimetre. 
6. Compare the total distances with your estimates. Whose hand was biggest? Were you 

correct? 
 
CHALLENGE: Could you have measured more accurately? What were the problems with the way 
you chose to do this? 
 
  
Aims: 

– To devise a method of accurate measurement 
– To use trial and improvement to improve this 

Minimum number of 
calculations expected 

N/A 
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Week 6 
 

Title: Guess the starter Skills practised: 
• Doubling numbers up to 20 
• Finding ‘lots of’ 10 

Children use their knowledge of inverse operations to 
work out the ‘starter’ numbers round multiplication 
grids. 
Conjecture:  We can use inverse operations and mathematical reasoning to find the mystery 
starter numbers on grids. 
What to do: 
Children work individually or in pairs. 

 
 7 9 14 

Double    
Lots of 10  90  

 
1. Complete the grid above. 
2. Now look at the grid below. 
3. Discuss with a partner what the mystery starter numbers must be. 
4. Fill them in and then check that you are certain you have found the correct numbers! 

 
 ☐ ☐ ☐ 

Double 16  20 
Lots of 10  30  

 
5. Now look at the grid below. 
6. Discuss with your partner what the starter numbers and the instructions in the left column 

should be. 
7. Test out your theories and complete the grid. 

 
 ☐ ☐ ☐ ☐ 
_________ 90  50  
_________  8  0 

 
CHALLENGE: Work together to create a new grid with missing numbers. You have to make sure 
that you have given enough information for people finding the mystery numbers to be able to 
solve it. Can you demonstrate that this is so? 
 
Aims: 

– To use inverse operations to find missing numbers 
– To use mathematical reasoning to work out missing numbers and 

to create a similar puzzle 

Minimum number of 
calculations expected 

20 
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Week 7 
 

Title: Digit sums Skills practised: 
• Doubling numbers to 20 
• Finding digit sums 
• Identifying patterns 

Children find the sum of the digits in a sequence 
of numbers and compare the pattern found to 
that identified in the digits sums of the doubles. 
Conjecture:  We can identify the patterns in a sequence of doubled numbers. 
What to do: 
Children work individually or in pairs. 

1. Write the numbers 1 to 20 in a long line at the top of your page. 
2. Underneath each number, write the sum of its digits. 

1    2    3    4    ….    10     11    12   … 
1    2    3    4   ….       1       2      3   … 

3. If any numbers in your second line have two digits, add these two digits to get a new 
answer. 
1    2    3    4    ….    10     11    12   …     19    20 
1    2    3    4   ….       1       2      3   …      10 

                                                                                   1                        
 

Study the pattern in this line of numbers and discuss what you notice. 
 

4. Now write the doubles of every number from 1 to 20 in a line. 
5. Underneath each number, write the sum of its digits, like you did before. 
6. If any numbers in your second line have two digits, add these two digits to get a new 

answer, e.g. Under 38 we have 11, so we add the digits of 11 to get 2. 
 

Study the pattern in this line of numbers. How does it relate to your first pattern? 
 
CHALLENGE: Add each double to the number doubled, e.g. 2 + 1 = 3.  And 4 + 2 = 6. And 6 + 3 = 9…  
And so on. Write this new line of numbers in order in a line. Write the digit sums underneath. 
What pattern do you get? 
 
Aims: 

– To generate a sequence of numbers 
– To explore patterns in digit sums 

Minimum number of 
calculations expected 

30-40 
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Week 8 
 

Title: Count down to zero Skills practised: 
• Subtracting single digit numbers from 

two-digit numbers 
 

Children take turns to subtract 1, 2 or 3 from a 
two-digit number greater than 20. They use 
strategies to help them win the game by 
reaching zero first. 
Conjecture:  We can work out a way to help us win the game. 
What to do: 
Children work in pairs. 

1. Take turns to play. 
2. One of you writes a starting number. It must be bigger than 20, e.g. 32. 
3. The next person has to subtract either 1, 2 or 3 and write the new number underneath, e.g. 

you subtract 3 from 32 and write 29. 
4. The first person must do the same, subtracting 1, 2 or 3, e.g. they subtract 2 from 29 and 

say 27. 
5. Continue like this. 
6. The first person to write zero is the winner. 
7. Play again, starting with a different number. 

 
Discuss what you notice about good strategies. Does it matter who writes 3? Who writes 1?     

 
8. Play several times and start to refine your strategies. 
9. Discuss good ways of getting to be the winner. 

 
CHALLENGE: Write some advice to a new player. What will you tell them to do? Or to watch out 
for? 
 
Aims: 

– To think ahead and plan what might happen 
– To develop strategies to win a game 

Minimum number of 
calculations expected 

20-30 
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Week 9 
 

Title: Pyramids Skills practised: 
• Adding single-digit and two-digit numbers using 

number bonds and place value 
• Choosing an appropriate way to add two 

numbers 

Children arrange numbers in a pyramid 
to create the largest and smallest 
possible totals. 

Conjecture: We can demonstrate that we have arranged the numbers in a pyramid so as to give 
the largest and smallest totals possible. 
What to do: 
Children work individually or in pairs. 

 
1. Use this pyramid. 
2. Choose four single-digit numbers to place along the bottom row, e.g. 

 

3 6 7 2 
 

3. You may not use any number twice! 
4. Add each pair of numbers and write the answers in the spaces above, e.g. 3 + 6 = 9 so 9 

goes in the space above the 3 and 6. 
5. When the second row of the pyramid is complete, add each pair of numbers to create the 

third row. 
6. Finally add the two numbers in the third row to give the top number! 
7. Start again, but this time your challenge is to make the largest total possible. You must be 

able to demonstrate that it is actually the largest possible. 
 

HINT: The largest total is larger than 62! 
 

8. Now try to choose numbers so as to create the pyramid with the smallest total possible. 
 

HINT: The smallest total is smaller than 17! 
 

Can you create a pyramid with a total of 22? With a total of 33?  With a total of 44? With a total of 
55? 
 

CHALLENGE: Create a new pyramid of your own choosing any numbers for the bottom row and try 
to get a total of 100. 
Aims: 

– To use trial and improvement effectively 
– To explore addition patterns in a pyramid 

Minimum number of 
calculations 

expected 
20 
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Week 10 

Title: Cut and paste Skills practised: 
• Identifying 2-D shapes and their 

properties 
• Creating tessellations 

Children use Escher’s method of creating 
tessellations from rectangles and regular triangles 
or hexagons and explore the patterns created. 
Conjecture:  We can use some 2-D shapes to create tessellated patterns. 
What to do: 
Children work individually or in pairs. 
You will need lots of oblongs, squares, equilateral triangles and regular hexagons cut out of thin 
card, also paper, pencils, scissors and glue. 

1. Start with a rectangle cut carefully out of thin card. 

 
2. Draw a wavy line along one side. It must go corner to corner. 

 
3. Cut carefully along your wavy line. 
4. Stick both pieces of your rectangle onto a bigger piece of paper so that the piece you cut 

out is stuck along the bottom of the rectangle to make a new shape. 

 
5. Cut out your new shape. 
6. Lay this shape on a new page and draw round it. 
7. Place your shape next to the drawing and draw round it again to create a pattern of shapes 

next to each other. 

 
 

Compare patterns. Discuss what you notice about your pattern compared to someone else’s. 
How would you describe your pattern? How would you describe theirs? 

 
8. Repeat this process but start with a different shape, e.g. a regular triangle or hexagon or a 

square. 
 

Discuss what you notice. How can you describe your tessellated patterns? 
 
Aims: 

– To use regular shapes to create tessellating patterns 
– To describe these tessellations using the language of 2-D 

shape and symmetry 

Minimum number of 
calculations expected 

N/A 
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Week 11 
 

Title: Sackful of 10s Skills practised: 
• Adding two multiples of ten 
• Spotting bonds to 10 

Children play a game which requires that they add 
multiples of ten using their knowledge of number 
bonds. They then challenge themselves to work out 
the longest game possible. 
Conjecture:  We can create a game which is the longest possible given the criteria. 
What to do: 
Children work individually or in pairs. 

1. Take turns to play. 
2. Choose a number from either 

tower. (It is NOT one tower per 
player. You may choose a number 
from either tower.) 

3. Write your number in the sack, and 
cross it off the tower. 

4. Now your partner has a turn. They 
choose a number from EITHER 
tower BUT they must NOT choose a number which adds to the 
number already in the sack to make 100, e.g. If you chose 30, 
they should not choose 70! 

5. Now you have a turn. You choose a number from either tower to write in the sack. But if 
your number adds to any number in the sack to make 100, you lose the game! 

6. Keep playing, taking turns to write a number in the sack and cross it off the tower. 
7. The first person to write a number in the sack which adds to any of the numbers in there 

already to make 100 is the loser! 
 

Discuss the game. Could you have played better? What pairs do you need to look at to help 
you? 
 
8. Play again. This time, try to keep the game going as long as possible. 

 
What do you notice about the game? When is it not safe to choose 60? Or 30? Can you see a 
way to win?  

 
9. Play again, trying to keep the game going. 

 
CHALLENGE: Create a ‘pretend’ game which goes on for as many turns as is possible. Can you 
demonstrate that this is the longest possible game? 
Aims: 

– To think ahead and plan what might happen 
– To develop strategies to win a game 

Minimum number of 
calculations expected 

20 
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Week 12 
 

Title: Nines to zeros Skills practised: 
• Adding 9 and 19 to single-digit and two-digit 

numbers 
 

Children repeatedly add 9 or 19 to 
numbers until they get a multiple of 
10, and look for patterns. 
Conjecture:  If you carry on adding 9 or 19 to a chain of numbers, you eventually get to a multiple 
of 10. We can predict which multiple of 10 we will end on. 
What to do: 
Children work individually or in pairs. 

1. Choose a number less than 10, e.g. 4. Add 9 and write down the answer. Add 9 to the 
answer and write down the new answer. Carry on adding 9 until you get to a multiple of 
10, a number that ends on zero. 

4  13  22  31  40 
2. Start with a new number less than 10 and carry on adding 9 until you end up with a 

multiple of 10. Do you notice anything? 
3. Choose other numbers less than 10 and see if the same things happens. 

 
Can you guess which multiple of 10 will be the number you end up on?  
Can you guess how many additions you will need to do until you end up on a multiple of 10? 

 
4. Zak chose a number less than 10 and added 19. He added 19 to his answer, and added 19 

to his new answer, and so on and ended up at 100! 
Work out which number he started on. 

 
HINT: You don’t have to try every number! Think about what you learned by adding 9. 
 

5. Choose your own numbers less than 10 and keep adding 19 until you get to a number 
which is a multiple of 10. 

 
Do you notice anything about the number you started on and the number you finish on? Does 
this always happen? 
Can you guess how many additions you will need to do until you finish on a multiple of 10? 

 
6. Katya chose a number less than 10 and kept adding 21. She stopped at 99. 

Work out what number she started on. 
If she wanted to finish at 100, what number could she have started on? 

 
CHALLENGE: Can you use what you have found out to subtract 9? Choose a multiple of 10. Keep 
subtracting 9 until you reach a number less than 10. Before you do this, can you guess which 
number you will finish on? How many times do you think you will need to subtract 9? 
 
Aims: 

– To spot relationships between numbers 
– To use patterns to add and subtract 
– To consolidate understanding of multiples of 10 
– To begin to make and test predictions 
 

Minimum number of 
calculations expected 

12-15 

 


