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Year 5 Problems and Investigations 
Summer 

Week 1 

Title: Lost digit Skills practised: 
• Identifying the place value of any given

digit in a 6-digit number 
• Adding and subtracting single-digit

numbers 

Children explore 6-digit numbers using a 
‘trick’ based on reduced numbers (casting out 
nines). 

Conjecture: The number nine is a key player in the patterns obtained by looking at the digital roots 
of large numbers. 
What to do: 
Children work in pairs. 

1. Ask your partner to write a 6-digit number – all the digits must be different, e.g. 639572.
2. Add the digits and keep adding to find the digital root of the number, e.g. 6 + 3 + 9 + 5 + 7 +

2 = 32 and 3 + 2 = 5. Write this down.
3. Ask your partner to take their original 6-digit number and, without showing you, to cross

out one of the digits. They note the digit they crossed out and also its value, e.g. they cross
out the ‘7’: 639572, its value is 70.

4. They write the other digits in order as a 5-digit number, e.g. 63952. They do not show you
this number!

5. Ask them to subtract the digital root you wrote from their new number, e.g. 63952 – 5 =
63947. 

6. Ask them to add the digits of their answer and keep adding to find its digital root, e.g. 6 + 3
+ 9 + 4 + 7 = 29 and 2 + 9 = 11 and 1 + 1 = 2. They tell you its digital root. They still do not 
show you their number!  

7. You subtract their digital root from 9, e.g. 9 – 2 = 7. This is the digit that they crossed out.
Now you need to say its value (refer to the original number), e.g. 70. 

8. Repeat this, swapping roles.

Try this at least three times each, so you have tried at least six numbers. Remember their digits 
must always be different. 
Does it always work? 

Try different types of number, e.g. 5-digit or 4-digit numbers; multiples of 10 or 100; even 
numbers, odd numbers, etc. 

Can you make any suggestions as to why 9 is crucial? 

Aims: 
– To explore patterns in numbers
– To use reasoning to try and explain patterns

Minimum number of calculations 
expected 

10-12 
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Week 2 

Title: Martian numbers Skills practised: 
• Writing numbers using Roman numerals
• Writing numbers as Martian numbers (i.e. in

base 3)

Children explore the facts that Arabic numbers use a 
base of 10, we can write numbers using a base of 3, 
and Roman numbers have no base. 
Conjecture: We can write numbers using base 10 (Arabic numbers) or using no base (Roman numerals) or 
using any other base. 
What to do: 
Children work individually or in pairs. 

Imagine that there are Martians! They have only one hand… and it has three fingers. 

1. Write the first thirty numbers as Arabic numbers (normal numbers!) then as Roman numerals.

2. Now we are going to write each of these as Martian numbers!

3. Try to write the next ten numbers. Remember you cannot write any digit above 2!

4. What will happen when we get to the number after 222?

Compare the Arabic numbers, the Martian numbers and the Roman numerals. 
What digits are missing from the Martian numbers? 
What very important digit is missing from the Roman numerals? 

Can you write the following numbers as Arabic numbers, as Roman numerals and as Martian numbers? 

Think of some more special numbers to write in three different ways. 

CHALLENGE!  Can you perform a Martian addition? 

Aims: 
– To write Roman numerals
– To explore the use of a base to write numbers

Minimum number of calculations 
expected 

N/A 

Martians only have 3 fingers so they count like this. 
0     1   2 
10     11    12 
20     21    22 
100      101      102 
110    111      112 
120      121      122 
200      201   etc.  

So the Martian way of writing four is 11. 
The Martian way of writing ten is 101. 
The Martian way of writing sixteen is 121. 

The number of children 
in your class 

The day and month 
of your birthday. 

James Bond’s 
number 

    1 2 1 

+  1 2 2 
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Week 3 

Title: Percentage puzzles Skills practised: 
• Finding multiple of 10 percentages of different

amounts of money 
• Using fraction and decimal equivalents

Children work systematically to find 
equivalent percentages of different 
amounts. 
Conjecture: If we have a% of £b then that is the same as b% of £a. 
What to do: 
Children work individually or in pairs. 

1. Find 10% of £40.
Find 40% of £10.
Compare these amounts.

2. Find 20% of £60.
Find 60% of £20.
Compare these amounts.

3. Find 15% of £50.
Find 50% of £15.

Discuss what you have noticed. Can you explain this? 

Find the matching question for each of these: 

25% of £40    30% of £90   5% of £50 
 ?% of £?  ?% of £?      ?% of £? 

CHALLENGE! A shopkeeper has some coats he wants to sell. He can give each coat a price anywhere 
between £30 and £100 but he must make sure he sells each coat for at least £40. 
If he wants it to look good, what is the best way of advertising a percentage reduction? 

For example: He could say that each coat is £90.  Wow! 40% reduction! 
(so 40% of £90 = £36 and so the coat sells for £54) 

Or he could say: A coat is only £50. And a 10% reduction…. 

Or… 

Aims: 
– To begin to see the patterns in percentage

amounts
– To see how percentage price reductions can be

manipulated

Minimum number of calculations 
expected 

10-15 
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Week 4 

Title: Billiard angles Skills practised: 
• Drawing lines at specified angles
• Plotting lines of travel on a grid
• Recognising that angles in a triangle add up to 180

degrees and using this fact to calculate missing angles

Children use a knowledge of angles to 
draw lines of incidence and reflection on 
billiard tables of differing proportions. They 
identify patterns and make predictions. 
Conjecture: It is possible to predict the path of a billiard ball if the first angle of incidence is known. 
What to do: 
Children work individually or in pairs. 
You will need squared paper and a protractor for each child. 

1. Snooker and billiards are games played using a stick
(cue) to hit balls around a table.

Here is a useful fact! 
If a ball is hit true, then the angle of incidence (the angle at 
which the ball hits the side of the table) is equal to the angle 
of reflection (the angle at which it bounces off). 

2. This table is 12 units long and 6 units wide.
Draw three more similar tables: the first 10 units long and 5 units wide; the next 8 units long and 4
units wide; and the last 6 units long and 3 units wide.

3. Plot the path of the ball hit from the bottom left corner
as on the table shown above.

Discuss where the ball ends up.  Can you draw a different sized 
table where the same thing will happen? 

4. Now draw a table 10 units long and 6 units wide.
5. Start the ball in the same corner and plot the first line of

its path. Be sure to start it at an angle of 45 degrees to
the bottom edge of the table, just as previously.

6. Now plot the second line of its path. Remember that the
angle at which it meets the table side is 45 degrees so the
angle at which it leaves the side is also 45 degrees.

7. Plot the third line of its path.
8. Keep plotting until it goes into a corner pocket.
9. How many lines were in its path?
10. Try a different sized but similar table, e.g. 15 units long

and 9 units wide.

Discuss where the ball ends up and how many lines its path consists of. 

CHALLENGE! Explore different sized tables and start the ball at an angle of 30 degrees. Where does 
it end up? 
Aims: 

– To use knowledge of equal angles, similar shapes and angles in a
triangle to help predict the paths of billiard balls

– To explore sequences of actions, using starting angles of
incidence as the basis for prediction.

Minimum number of 
calculations expected 

N/A 
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Week 5 

Title: Durer’s Square Magic Skills practised: 
• Adding mentally, choosing an appropriate

strategy 
• Subtracting mentally, choosing an appropriate

mental method 

Children use Durer’s Magic Square and 
create 2- or 3-digit numbers and find 
the difference between different pairs. 
They identify patterns. 
Conjecture: We can complete a magic square and identify the patterns in corner differences. We 
can invent another magic square (challenge only). 
What to do: 
Children work individually or in pairs. 

1. Complete Durer’s Square. Every row, column and diagonal must add to 34.

3 2 13 
5 8 
9 6 7 

14 1 

2. Now use the opposite corners to create two 3-digit numbers, e.g. 161 and 413.
3. Find the difference.
4. Use the same opposite corners to create two different numbers, e.g. 116 and 134.
5. Find the difference.
6. Repeat – there are 4 different ways of doing this!
7. Now repeat this using the square of 4 numbers in the centre of Durer’s Square. Again, use

the pairs of corner numbers to make a three-digit number and find the four possible
differences.

Discuss what you notice about the answers. There IS a pattern to be found. (The answers are all 
multiples of what number?) 

HINT: Try adding the digits of your answers. 

CHALLENGE! Create a new 4 x 4 magic square with 9, 16, 7 and 2 in the corners. 

Aims: 
– To use mathematical reasoning to work out missing

numbers
– To identify mathematical patterns

Minimum number of 
calculations expected 

12-20 
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Week 6 

Title: What an odd thing! Skills practised: 
• Adding several 2-digit numbers
• Halving numbers with 2 or 3 digits
• Recognising square and cube numbers

Children create a triangle of odd numbers 
and identify the patterns when rows are 
summed or their end numbers are 
averaged. 
Conjecture: We can use a triangle of odd numbers to create squares and cubes. 
What to do: 
Children work individually or in pairs. 

1. Lay out odd numbers in a triangle like this:
   1 

 3      5 
 7    9  11 

  13    15     17      19    and so on. 

2. Continue until you have at least 8 rows.
3. Add the numbers along each row in the triangle. Write this number in blue.
4. Add the beginning and end number of each row and divide by 2. Write this number in red.
5. Look at the blue numbers for each row. Can you recognise and name these numbers?
6. Look at the red numbers for each row. Can you recognise and name these numbers?

Discuss what you notice. 

7. Try adding two more rows to your triangle.
8. Is the pattern sustained?

CHALLENGE! Can you find any other patterns in the triangle of odd numbers? Try looking at the 
triangle inside the large one (i.e. remove the outer diagonals, 1, 3, 7, 13, etc. and 1, 5, 11, 19, etc.) 
Add the rows. You will have to play about a bit with square numbers to spot the pattern. 

Aims: 
– To recognise number properties
– To explore patterns in a triangle of odd numbers

Minimum number of calculations 
expected 

12-20 
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Week 7 

Title: Reverse digits, same product Skills practised: 
• Multiplying a 2-digit by a 2-digit number

using long multiplication or grid method 
• Using tables facts

Children find the product of a pair of 2-digit 
numbers then reverse the digits of both 
numbers and find an identical product. 
Conjecture: If ab x cd gives the same product as ba x dc, then a x c = b x d. 

What to do: 
Children work individually or in pairs. 

1. Try these multiplications: 12 x 42 and 21 x 24.
2. Now try 12 x 84 and 21 x 48.
3. Now try 13 x 62 and 31 x 26.
4. Then try 23 x 96 and 32 x 69, then 24 x 63 and 42 x 36.
5. What do you notice? Can you explain it?

Can you find another pair which ‘work’ in the same way? 

HINT: Using the grid method to multiply rather than long multiplication may suggest why these 
particular pairs produce this effect. 

Aims: 
– To use reasoning to explain why the products are the

same when digits of both numbers are reversed
– To use this understanding to find a another pair which

work in the same way

Minimum number of 
calculations expected 

10-12 
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Week 8 

Title: Annoying clock Skills practised: 
• Knowing and using facts about time, e.g. how

many minutes are in an hour and how many 
days are in a year 

• Using a calendar
• Using 24-hour clock format

Children apply their knowledge of time to 
solve a multi-step problem involving 
dates and organised reasoning. 

Conjecture: If a clock loses a minute a day, it will take more than year to show the correct time 
again. 
What to do: 
Children work individually or in pairs. 
They may find it useful to have a 2017 calendar to refer to. 

This clock is working but loses 1 minute every day. How annoying! 

1. This is the time shown at midnight on 1st January 2017. If no one corrected the time on the 
clock, what time did the clock show at midnight on 2nd January 2017? And on 31st January 
2017?

2. On what date will the clock be exactly an hour behind?
3. Your BIG challenge is to work out when the clock will next show the correct time. See if you

can find the date and the exact real time!
4. Once you are happy with your answer, convince someone – maybe someone who found a

different answer – that you are correct! Explain how you went about the task.

HINT: Think about how many minutes are in one hour and then about how many hours are in one 
day. How many minutes is this in total? How does that help? 
Having a calendar to refer to might be useful too. 

Aims: 
– To apply knowledge of time and date in a problem solving context
– To organise work in a logical way, breaking a problem down into

smaller parts
– To explain ideas, justifying reasoning

Minimum number of 
calculations expected 

12 
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Week 9 

Title: Guesstimate Skills practised: 
• Converting cm3 to millilitres 
• Converting millilitres to litres 

Children work out the capacity of their 
classroom. 
Conjecture: Our classroom holds more than 10,000 litres (or whatever number of litres the 
children agree upon). 
What to do: 
Children work individually or in pairs. 
 

1. Imagine that all the walls, windows and doors were sealed in your classroom. How much 
water do you think it would hold? 1000 litres? 10,000 litres? More? Your challenge is to 
find this out! But work with a partner to agree a very rough estimate first. 

2. First of all measure the length, width and height of your classroom in centimetres. (If your 
classroom is not a cuboid shape, you will need to break it down into cuboid shapes.) 

3. Now multiply the height by the width by the length to give the volume. You can use a 
calculator to help as you will get quite a big answer! 

4. One cubic centimetre, 1cm3, takes up the same amount of space as one millilitre, 1ml. So 
now write the volume as a capacity in millilitres. 

5. Convert your answer to litres. How does this compare with your estimate? 
 
You could find out how many litres your local swimming pool holds using the same method. Do 
you think it holds more or less water than your classroom? 
 
Aims: 

– To gain a sense of size of a large number of litres 
– To convert from cm3 to ml and then to litres 

 

Minimum number of calculations 
expected 

4 
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Week 10 

Title: Fraction Fireworks Skill practised: 
• Multiplying mixed numbers by whole 

numbers 
 

Children find the answers to a sequence of fraction 
multiplications and look for patterns in the 
answers. 
Conjecture: It is possible to find a pattern in the answers of a sequence of fraction multiplications. 
What to do: 
Children work individually or in pairs. 
 

1. Work out the answers to the following: 1 × 1½, 2 × 22/3, 3 × 3¾ and 4 × 44/5. Make a note of 
your answers. 

2. What do you think the next answer will be in this sequence of calculations, i.e. 5 × 55/6? 
Test out your prediction! 

3. Now work out 1½ × 3, 22/3 × 4, 3¾ × 5 and keep a record of your answers. 
4. What do you think the next answer in the sequence will be, i.e. the answer to 44/5 × 6? Test 

out your prediction. 
5. Compare your answers to the answers in the first sequence of calculations. What’s the 

same and what’s different? 
 
Challenge! You could make up your own sequences of fraction multiplications, or try 1 × 2¾, 2 × 
34/5, 3 × 45/6… and see what patterns you can find. 
 
Aim: 

– To look for patterns, make and test predictions 
 

Minimum number of calculations 
expected 

10 
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Week 11 

Title: Remainder runners Skill practised: 
• Using short division to divide four-digit 

numbers by numbers 3 up to 12, finding 
remainders 

Children divide 1234, 2345, 3456 by 3, 4, 
5… and look for patterns in the remainders. 

Conjecture: The remainders left when by dividing numbers with consecutive digits, e.g. 1234, by 
any number always create a pattern. 
What to do 
Children work individually or in pairs 
 

1. Work out 1234 ÷ 3, 2345 ÷ 3, 3456 ÷ 3, 4567 ÷ 3, 5678 ÷ 3 and 6789 ÷ 3. What do you 
notice about the remainders? 

2. Divide the same numbers by 4. After the first five, can you predict what the next remainder 
will be? 

3. What do you think the pattern will be if you divide by 5? Try it out! 
4. Work with a partner, splitting the work between you to divide the same numbers by 6, 7, 

8... all the way up to 12 if you like! What patterns do you find? Did any surprise you? 
 

Which patterns of remainders are similar to when dividing by 3 and 4? Which are different? Which 
of these are similar to each other? 
Do ALL divisors give a pattern? 
  
Aim: 

– To look for patterns, make and test predictions 
 

Minimum number of calculations 
expected 

At least 18, and up to 72! 
 

 


