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Mathematical Challenges can be classified as one of these four types ... 
· Diagrammatic and Visual Problems


· Finding All Possibilities


· Logic Problems


· Finding Rules & describing Patterns

This approach builds on from problems in the mathematical challenges booklet. 

‘Mathematical Challenges for More Able pupils in Key Stages 1 and 2' (BLUE book) ref DfES0083/2000
Page 4 gives an example of each of the four types of mathematical challenge. A mathematical challenge could be classified as more than one type, e.g. a challenge presented in a ‘Diagrammatic / Visual’ way, may also require the person solving it to ‘find all possibilities’ of the solution.

Page 5 identifies the success criteria / checklist for solving each of the different types of problems. (These are also available for display as A4 powerpoint slides). When introducing children to different types of problems these might be useful to develop children’s independence in solving the mathematical challenges. Use them one at a time, as you introduce children to the different types of problems, so that when children see a new problem and have had experience of all four different types of problem, they can make choices as to which will be the most appropriate to use.

Page 6 classifies the mathematical challenges in the ‘Mathematical Challenges for More Able pupils in Key Stages 1 and 2' booklet (BLUE book) ref DfES0083/2000  into one of the four types  (Diagrammatic and Visual Problems / Finding All Possibilities / Logic Problems / Finding Rules & describing Patterns). This might be useful for teachers when they are planning, to consider, “Are children getting experience of tackling a range of mathematical challenges from the four different types?”

Page 7 identifies several mathematical challenges which could be solved using similar approaches, or which require similar skills to solve. This is important because it supports children in terms of developing a strategy for solving one challenge and applying it to solving a similar, but more difficult challenge. For example, challenge 49, ‘Footsteps in the snow’ requires knowledge of multiples of 2,3 and 5 and recognising patterns with the multiples of these numbers. Challenge 51, ‘Lighthouses’ requires knowledge of the multiples of 3, 4, and 5 and further understanding of recognising patterns with the multiples of these numbers. Children can use their knowledge of how the ‘Footsteps in the snow’ was approached and apply it when they tackle the ‘Lighthouses’ challenge.

The colour coding relates to the four different types of mathematical challenges, as set out on page 6.
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Approaches to solving mathematical challenges and investigations

	Diagrammatic and Visual Problems
	Finding All Possibilities
	Logic Problems
	Finding Rules & describing Patterns

	Identify the given information and represent it in another way.


	Have a system           for finding the possibilities e.g. start with the smallest number.
	Identify the    given facts and prioritise them.

	Decide which information you need to describe, and continue the pattern.

	Use a systematic approach to solve the problem.


	Organise the recording of possibilities, e.g. in an ordered list or table.
	Look for any relationships and patterns in the information.

	Give examples              to match the          given statement           and ones that do not.

	Use a systematic approach to recording.


	Use a method      of tracking what has been included and what has not.

	Use one piece         of information      at a time.

	Describe a rule of a pattern or relationship in pictures or words.

	Use drawings          or annotations to help visualise the problem.


	Have a way of deciding when all possibilities have been found.
	Keep one piece         of information      fixed and change the other.
	Predict the            next few terms in the sequence to test the rule.

	Try other possibilities to check the solution.

	
	Choose and use    a recording system to organise the information.
	Use a rule to decide if a number will be in a sequence or not.

	
	
	Check that the answer meets all the criteria.
	


	Diagrammatic and Visual Problems
	Finding All Possibilities
	Logic Problems
	Finding Rules & describing Patterns

	6 Crossword

7 Gold bars

11 Number lines

12 Odd one out

17 Cross-road

25 Spot the shapes 1

33 Neighbours

43 Odds and evens

47 Straw squares

53 Square it up

54 Joins

56 A perfect match

58 Spot the shapes 2

59 Four by four

62 Maze

68 Albert Square

75 Bus routes 

77 All square

78 Sleigh ride

82 People in the crowd

83 Make 200
	1 Four-pin bowling

2 Gob-stopper

3 Pick a pair

4 Snakes and ladders

8 Ride at the fair

9 Sum up

10 Birds’ eggs

14 Card sharp

16 Monster

18 Fireworks

23 At the toyshop

29 Spaceship

31 Three monkeys

32 Card tricks

36 Treasure hunt

48 King Arnold

60 Three digits

66 Zids and Zods

	19 Coloured shapes*

21 Birthdays

26 Rows of coins

27 Roly poly

28 Dan the detective

30 Susie the snake

34 Queen Esmeralda’s coins

35 Duck ponds

37 Stamps

38 Maisie the mouse

39 Kieron’s cats

41 Nick-names

44 More stamps

45 Sandcastles

46 Sail away

52 Circle sums

55 Money bags

57 Presents

64 Flash Harry

71 Pet shop

72 Shape puzzle

73 Eggs

74 Anyone for tennis?

76 Slick Jim

*(also diagram / visual)
	20 Ones and twos

24 Ben’s numbers

42 Stickers

49 Footsteps in the   

     snow

50 Ski lift

51 Lighthouses

61 Make five numbers

63 Jack’s book

65 Age old problems

67 Franco’s fast food

69 Coins on the table

70 A bit fishy

79 Spendthrift

80 Cola in the bath

81 Millennium



	5 Bean-bag buckets
15 Jack and the beanstalk

13 Line of symmetry

22 Christmas tree

40 Next door numbers
	
	


Mathematical challenges which could be solved using similar approaches.
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	39 Kieron’s cats
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	54 Joins

62 Maze

83 Make 200
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	15 Jack and the beanstalk

75 Bus routes

78 Sleigh ride
	
	18 Fireworks

23 At the toyshop
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	7 Gold bars
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	Regions 

52 Circle sums
	
	

	
	
	
	
	64 Flash Harry

71 Pet shop

76 Slick Jim
	
	


Common Recording Approaches to Mathematical Challenges

· Draw a diagram
· Draw a table
· Two-way table

· Create an ordered list 
· Trial and improvement

· Draw a picture / Act it out
There is not ‘one’ correct way to solve any given mathematical challenge or problem.

However, there are many different strategies which lend themselves to solving particular types of mathematical challenges or problems. 

This document aims to classify some of the different recording approaches and to give examples of when it would be appropriate to use these, in order to solve a mathematical problem.

The aim is for children to become familiar with these different recording approaches, so that when they see a problem, they have a repertoire of recording strategies to choose from. By becoming familiar with a range of different types of problem, they recognise when a particular recording strategy will be appropriate to solve it, and gain the skills and confidence needed to become more independent mathematicians.
Some mathematical problems are more complex and require a mixture of approaches, maybe combining drawing a table with trial and improvement for example, so these approaches to recording are to be used flexibly. There are many other approaches to solving mathematical problems not covered here, like working backwards or using simpler numbers to solve a harder problem.  

Children’s mathematical approaches to solving problems may not follow these particular approaches, but the real value is in discussing and exploring their explanations. 
Previously we categorised mathematical challenges into 4 main types:

· Diagrammatic and Visual Problems


· Finding All Possibilities


· Logic Problems


· Finding Rules & describing Patterns
Whatever the type of problem, children will need to have a range of skills in order to solve these. Part of this is recognising when a problem is similar to one they have done before and choosing the appropriate recording to solve the problem. These rules apply for each different category of problem, and the chosen method of recording.
	> read the given information and identify the question

> decide on where to start
> be systematic in approach and recording
> review and decide how to continue
> check that the answer works


	> read the given information and identify the question


List what you know from the problem.

What do you need to find out?

Are there any words you don’t understand the meaning of? Ask / find out.
	> decide on where to start


Have you done a similar problem to this before?

Is the best thing to… Draw a table, Two-way table, Create an ordered list, Trial and improvement, Draw a picture, Act it out, or a mixture of some of these?

	> be systematic in approach and recording


Use plain paper, rather than lined or squared. 

Write down your ideas as you work, don’t be afraid to cross things out.
Do things methodically taking one bit at a time and keeping the rest the same.
	> review and decide how to continue


Is it possible to make an estimate of the likely answer now?
How close are you getting the solution?

Is this the right approach or would a different approach be better?

	> check that the answer works


Did the strategy work as planned? 

Have you missed anything out?

Does the solution you have actually answer the problem?

Does your solution satisfy all the criteria?

‘Draw a Diagram’
This type of problem is often asks you to ‘find all the possibilities’ to solve the problem.
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There are 6 people in a room they all shake hands. How many handshakes is that?

Identify the different names or objects in the problem. Here there are 6 people. Name them person 1, person 2…

Start with person 1. Draw a diagram to show who person 1 shakes hands with. Then go on to person 2. Identify that person 1 and 2 have already shook hands, so this doesn’t need to be counted again. Systematically draw diagrams for each person and who they shake hands with until you get to the last person. By the time you get to person 6 they will have already shook hands with person 1,2,3,4 and person 5.
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6 people generate 15 handshakes. What if there were more than 6 people? Can you set a similar problem to solve?

If children work systematically and become familiar with this method of recording, they can often see that they do not need to complete the diagram to find all the possible outcomes. For example, in problem ‘4’, once you have worked out the number of presents given by one person, this is the same as the number of presents given by each person.

Where a problem does not label the different items to be combined, encourage children to label them using their own systematic labelling e.g. child 1, child 2 etc. This can also be a way of making a problem more challenging, for instance in the ‘school council’ problem below, each of the children’s names are known. However, for some children, if the names were unknown and problem said ‘the school council, of 8 children, needs a chair person and a vice-chairperson …’ it would be more challenging.
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1. In Mr Shenton’s box he has playing cards, stickers, crayons and balloons. He says you can choose two of the treats, but they must be different. There are 6 different combinations of 2 treats. How many can you find?

2. In the CD shop the offer says I can buy two of the following 3 albums for £10. “High School Musical”, “Take That” and “Girls Aloud”. How many choices of two different albums do I have?

3. In Mrs Shenton’s box she has bananas, apples, oranges and plums. She says you can choose any two pieces of fruit. There are 10 different choices of two pieces of fruit. How many can you find?

4. At the end of Primary School, 9 friends give each other leaving presents. 
How many presents are given altogether?


5. Mr and Mrs Evans’ latest grandchild is to have two names, a first name and a middle name. They like the names Katie, Anna and Zoe. What two-name choices         do they have?

6. Eight players enter a badminton competition. In each round of the competition the winner of the match goes on to the next round, but the loser is knocked out of the competition. It goes on until there is one winner. How many badminton matches are played in the whole of the competition?

7. City cheerleading team have to choose their outfits. They have a choice of pink dresses, white dresses, purple dresses, pink socks, white socks and purple socks. How many different combinations of dresses and socks are possible? 


8. United football team have to choose their football strip. They have a choice of red tops, blue tops, red shorts, blue shorts, white shorts, red socks, blue socks and white socks. How many different combinations of tops, shorts and socks are possible?

9. Diners can choose one dish from each course of the set menu at the restaurant. Starter: soup or pate. Main: fish or lamb or beef. Desert: choc-o-cake or ice-cream. Show all the different possibilities for dinner.

10. The school council needs a chairperson and a vice-chairperson. Sam, Anna, Dan, Ed, Tim, Zac, Bella and Jem are in the school council. How many different            possible combinations of chair-person and vice chair-person are there?
11. Class 4 are going on a trip for a week. Mr Smith had boxes of ‘salt and vinegar’, ‘prawn cocktail’, ‘cheese and onion’, ‘chicken’, ‘beef’, ‘smoky bacon’ and ‘plain’ crisps. Mr Smith allowed everyone to choose 3 packets of crisps, but  each packet must be of a different flavour. How many different combinations of flavours are possible?

12. Helen goes swimming every day. She can swim front crawl, breaststroke and backstroke. To help her concentrate she swims them in a different order each     day. How many different combinations are there?

13. Mick goes swimming every day. He can swim front crawl, breaststroke,             backstroke and butterfly. To help him concentrate he swims them in a                different order each day. How many different combinations are there?


14. Mr Morrisey is painting his house. He has these colours to choose from for the walls, cream, black, grey. He has these colours to choose from for his windows, blue, white, silver. How many different combinations can he choose?  
‘Draw a table’
This type of problem requires generating more information from the given information to continue the pattern. 


A milkman delivers 8 pints of skimmed milk, 6 pints of semi-skimmed milk and 2 pints of gold-top milk to the factory each day. After how many days will the milkman have delivered 96 pints of milk?
	Days
	skimmed
	Semi-skimmed
	Gold-top
	pints

	1
	8
	6
	2
	16

	2
	16
	12
	4
	32

	3
	24
	18
	6
	48

	4
	32
	24
	8
	64

	5
	40
	30
	10
	80

	6
	48
	36
	12
	96



15. Aqueel has a bag of rabbit food. His rabbit eats 10g of food on Monday and 5g more food each day than the day before. By which day will Aqueel’s rabbit have eaten 70g of the food from the bag?

16. In January Bobby does 10 jobs for his mum. He does one fewer job in each month than the one before. By which month will Bobby have done 40 jobs for his mum? 

17. At the car park pay machine, the fee is £1. The machine only accepts 50p, 20p and 10p. Ali only has a £1 coin, so she asks a nearby shopkeeper to change her £1 coin. What different combinations of coins could the shop keeper give Ali?


18. At the car park pay machine, the fee is £2. The machine only accepts £1, 50p, 20p and 10p. Vicki only has a £2 coin, so she asks a nearby shopkeeper to                  change her £2 coin. What different combinations of coins could the shop                 keeper give Vicki?

19. Charlotte’s library book is overdue. The fee goes up by 10p each day. On the first day the fee is 10p, on the second day the fee is 20p, on the third day the fee is 30p, etc… The fine for the book is £3.60. How many days overdue is the book?


20. Mary-Ann picks grapes in the holidays. The fee doubles each day. She gets 10p for the first basket, 20p for the second basket, 40p for the third basket and 80p for the fourth basket etc… How much money will she receive for the tenth basket of grapes? How much money does she have from all the baskets  of grapes she has picked?

21. Each time a bouncy ball bounces, it reaches half the height from which it is dropped. Mel drops the ball from a tall building and it reaches a height of 24 metres after the first bounce. How many metres does the ball rise to on the fifth bounce? At this point, how many metres has the ball travelled since Mel let go of the ball?

22. At the book fair, 4 in every 20 books are biographies, 11 in every 20 books are novels and the rest are travel books. If there are 121 novels in the book fair how many travel books are there?

23. Tony and Anna are taking part in 203 mile sponsored cycle to the south coast. On day 1 they cycle 38 miles. Each day they cycle 3 miles fewer than the day before because they are getting tired. On day 2 they cycle 35 miles, on day 3 they cycle 32 miles. On which day after they started, did they complete the sponsored cycle? How many miles did they cycle on the last day?

24. The restaurant has square tables. Four people can sit at one square table.  To make a table for 6 people they have to put two square tables together. How            many people can sit at a table made from 3 square tables put together? How           many square tables will be needed for a group of 20 people wanting to sit together? What about 30 people? 

25. A car and a train both set off from the station at the same time in the same direction. The train’s average speed is 72 miles per hour. The car’s average speed is 46 miles per hour. After 3 hours how far apart will they be?

26. A slug and a beetle are moving across the garden. For every half metre the            beetle moves, the slug moves 10cm. When the beetle has moved half a metre,            how far will the slug be behind him? What about after 1 metre? 5 metres? 10 metres?

‘Two-way table’
This type of problem requires organising the given information. There are often two or more variables.

Nick names (41 in Mathematical Challenges booklet)

Dawn, Mark, Josh and Tina are friends. They each have a nick name. Their                 nick-names are Spider Curley, Ace and Fudgy, but not in that order. What               is the nick name of each of the friends?

Clues

Josh plays tennis with Curley and goes swimming with Ace

Tina has been on holiday with Curley but travels to school with Fudgy.

Spider Curley and Dawn play in the football team.

Spider sometimes goes to tea with Josh.

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


From this table, we see Mark must be called Curley and Josh must be called Fudgy. Tina must be Spider, because Mark is called Curley. Leaving Dawn to be called Ace.
27. Four children, Jake, Murphy, Kira and Tasha own four cats called Kitty, Miffy, Tom and Jess. Use the information to work out which cat belong’s to which owner.

· Nobody owns a cat whose name starts with the same letter as their own.

· There are the same number of letters in Tasha’s name as her cat’s.

· Jake has fewer letters in his name than his cat’s.

· Tom’s owner said Murphy’s cat was fat.

· Tasha wished she had a cat like Kitty.


28. When Alex, Bethan and Kenton leave school they want to work in the following professions: teacher, website designer, vet. Use the clues to find out what job each person would like.

· Alex doesn’t like working with children 

· Kenton’s sister is the friend of the person who wants to be a teacher 

· Bethan is allergic to fur
· Kenton doesn’t like to work inside all day

29. Three different lunches have been ordered for Mrs Pink, Mr Green and Miss Ruby. The kitchen staff have lost the order and don’t know which lunch to give to which person. 
· Miss Ruby says, “I can’t remember what I ordered!” 

· Mr Green says “I don’t eat meat or fish” 
· Mrs Pink says “I am allergic to cheese”. 

The three meals are ‘Fish, potatoes and peas’, ‘Greek salad and feta cheese’,      and ‘Cheeseburger and chips’. What did each person have for lunch?

30. Five cars are in a race. Their numbers are 143, 351, 241, 242, 340. Use the        clues to work out which car finished the race in 1st, 2nd, 3rd, 4th and 5th place.

· Cars with a digit sum of 7 came in 1st and 2nd place

· Cars with a digit sum of 8 came in 3rd and 4th place

· The car that came 1st had a number which is a multiple of 5

· The car that came 4th had an even number

· The car that came 2nd had a higher number than the car that came 3rd
31. Asia, Mohammed, Hassan, Kathy and Georgio ordered pizza slices. They choose from cheese and tomato, bacon and mushroom, ham and pineapple, prawn, and beef. Which pizza topping(s) does each child receive?
· Mohammed doesn’t eat pork products or seafood

· Hassan likes two toppings, but doesn’t like fruit on his pizza

· Kathy does not eat foods beginning with the letter ‘b’
· Asia is a vegetarian
· Georgio likes one topping on his pizza


32. Julia, Wayne, Becky and Karl are planning a day out.  Each person wants to visit a different place. The choices are the Cinema, Ice-skating, Sea-World and the Zoo. Use the clues to find out who wants to go where.
· The person who wants to go to Sea –World is a girl

· The person who wants to go to the Cinema is a boy
· Becky says she doesn’t mind going to the Zoo or ice-skating 

· Wayne says he doesn’t mind going to Ice skating or Sea-World
· The person who wants to go ice skating is a boy
‘Create an ordered list’
With these types of problems it is very important to be systematic in your list making. For problems involving numbers, start from either the highest and work towards the lowest, or vice versa.


Monster (Mathematical Challenges booklet 16)

Alesha bought a monster using only silver coins. It cost 45p.

There are nine different ways to pay 45p exactly using only silver coins.                    Find as many ways as you can.

There are different ways to be systematic, but here is one way. Start with the fewest coins, then exchange coins, one at a time, for coins of equal value.

1. 20p  20p                  5p  
2. 20p  10p       10p      5p

3. 20p  10p       5p  5p  5p  

4. 20p  5p  5p  5p  5p  5p

5. 10p         10p      5p  5p  5p  5p  5p 

6. 10p         5p  5p  5p  5p  5p  5p  5p

7. 5p  5p     5p  5p  5p  5p  5p  5p  5p
8. 10p  10p  10p       10p  5p

9. 10p  10p  10p       5p  5p  5p

These last two combinations could have come 5th and 6th, if using a different system. It is important to know when you have found all the possible combinations, and that you have not omitted or replicated any combinations.

These types of problems are very similar to those that can be solved by ‘drawing a diagram’, however, for the ‘drawing a diagram’ type of problem, the order of the combinations matters, and produces more solutions, compared to this type of problems. 

For example, in the problem ‘How many two-name combinations can be made with the names Katie, Anna and Zoe?’ This produces 6 combinations (Katie-Anna, Katie-Zoe, Anna-Katie, Anna-Zoe, Zoe-Katie, Zoe-Anna)

Whereas, in the problem, ‘What are the possible totals when adding 2 of these 3 coins, 5p, 10p, 20p?’  This produces 3 combinations (5+10, 5+20, 10+20)

33. Marlie has two coins. Which of these totals could he have? 23p, 22p, 20p, 25p, 26p, 27? What if Marlie had 3 coins instead of 2?
34. Jessica has two coins in her pocket. All the coins are worth less than 20p. How much money could Jessica have?


35. The BMW racing team have lots of stickers with the digits 7, 4 and 3. They want to make some 2-digit numbers to stick on the racing cars. What different 2-digit numbers can they make?
36. Jamal has written a list of different whole numbers. The digits of each number add up to 4. None of the digits is zero. One of his numbers is 13. He      has written all the numbers he can think of. How many numbers are in Jamal’s list?  
37. Mr Hyder has a pack of playing cards. He uses the 1-8 cards in the suit of hearts. He chooses 4 cards which add up to 18. Which cards could he choose? There are 7 different possible combinations. How many of them can you find?

38. There are exactly 3 ways of adding 4 odd numbers to make 10. Re-arranging the order of the numbers does not give a new solution. 


39. I have 4 candles, which smell of rose, lavender, chocolate and strawberry. How many different ways can I arrange them in a row on my windowsill? What if I bought another candle smelling of vanilla?


40. Mrs Luke asks her class to design a flag which has 3 vertical stripes in 3 different colours. They have blue, red and yellow crayons. How many different flags can be produced? What if Mrs Luke let her class use the special gold crayon?

41. Jamilla wants an ice-cream with 2 scoops of different flavours. She can choose from banana, vanilla, strawberry, chocolate, mint, lemon and toffee. How many different ice creams can she choose? (banana and vanilla is the same as vanilla and banana). What if she had an ice cream with 3 scoops?  


42. If you have two 1-6 dice and you throw them once, what possible combinations of numbers could you get? What if you had three 1-6 dice? What if you had three 1-9 dice?
‘Trial and improvement’
For this type problem you need knowledge of the other types of recording strategies, as you will probably use one of those on your way to the solution. With ‘trial and improvement’ type problems, using the previous strategies alone are unlikely to help solve the problem. A bit of bravery is needed to have a go at one possible solution, and then reflect on ‘How far away from the solution am I?’, ‘Do the numbers I am using need to get bigger or smaller?’ ‘By how much?’ ‘What would be reasonable?’

I saw 18 animals at the safari park before lunch. Some were flamingos and             some were tigers. They had 50 legs between them. How many flamingos and           tigers did I see?

In this problem you will probably want to do some recording of the numbers of each animal, and the total number of legs, so a table would be ideal. If you start in a systematic way, we know there are 18 animals, so having 18 of one type and 0 of the other could be one place to start.
	flamingos
	tigers
	legs

	
	
	


We know that there are 50 legs, so instead of trying all the possibilities (17 flamingos, 1 tiger etc…) until we get to 50, we could miss a few out. 

With trial and improvement, each trial, should get nearer to the solution.

We now need one more trial, and to check our solution to see if it satisfies the problem.



43. Jackie, Sahib and Alice have 10 toys between them. Jackie has the fewest toys, The number of toys Alice has is the same as the number of toys which Jackie and Sahib have together.

44. Chloe, Rick and Yasmin get 15 Christmas cards between them. Rick has the most, Yasmin has the least. How many cards does each person have?

45. The ‘Bride’, ‘Groom’ ‘Usher’ ‘Bridesmaid’ and ‘Best Man’ are sitting in a row. The Groom is immediately to the right of the Bride. The Usher is to the right of Best Man. The Bride is between the Bridesmaid and Best Man. The Bridesmaid is immediately to the left of the Bride. Where is the Best Man?

46. Place 14 pound coins in 3 piles. The first pile should have one less than the third. The third pile should have twice as many as the second. How many pound coins are there in each pile?


47. There are 160 Guides and Scouts at the Remembrance Day. There are 16 more Scouts than Guides. How many Scouts are there?


48. 45 Brownies. Guides, Scouts and Cubs go camping. There are twice as many Guides as Cubs. There are three quarters as many Scouts compared to Guides. There is one more Brownie than there are Cubs. There are 3 more Scouts than Brownies.


49. At the Pleasure Beach it costs £1 to go on the dodgems and 60p to go on the Helter Skelter. Charlie spent £5.40. How many times did he go on each ride? 


50. Dylan is twice as old as Luke. Maisie is 5 years old. The sum of the ages of the 3 people is 41. How old are Dylan and Luke?


51. In a football match, Jack, Joe and Kieran score 20 goals between them. Jack scored the fewest, and Kieran scored the highest.  Jack’s score doubled was between Joe’s and Kieran’s. How many goals did Jack score?

‘Draw a Picture’ / ‘Act it out’
Sometimes it really helps if you are able to draw a picture, or act the problem out to help understand what it is all about. 

There are problems where some children will need to physically act it out or draw a picture, and others will be able to use their mathematical knowledge. 


The vicar gives a hymn book to the teacher and then every fourth child. 29 people enter the room. How many people have hymn books?
For example in this problem, some children may recognise that 29, less the teacher, is 28 children, and that 4 is a multiple of 28. As 7 lots of 4 are 28, 7 books are given to children and one to the teacher. Other children not recognising this may want to draw a picture, and some children may want to draw a picture to check that their answer is correct.


Encourage children to develop and use their own notation. In the above example, pictures of the teachers or children weren’t actually ‘drawn’, but represented with abbreviations ‘T’ for teacher and ‘C’ for child.
It is likely that children will draw their own ‘pictures’ to represent and solve problems and it is useful for children to discuss their thinking and the recordings they made in order to solve the problem. In this ‘picture’ A represents Adult, C represents child and the arrows represent journeys.

2 adults and 2 children are stranded on an island with one boat. The boat can hold either one adult or two children at a time. How can they all reach the mainland?









52. Dan has two 10p coins and two 2p coins. How many different ways can he arrange them in a row?


53. Sally has a piece of string which is 20 cm long. She shapes the string into the shape of a regular polygon. The length of each side is a whole number of cm. What shapes can Sally make? What is the length of the sides? 


54. Andrew has a piece of string which is 30 cm long. He shapes the string into the shape of a regular polygon. The length of each side is a whole number of cm. What shapes can Andrew make? What is the length of the sides? 


55. David has a piece of string which is 60 cm long. He shapes the string into the shape of a regular polygon. The length of each side is a whole number of cm. What shapes can David make? What is the length of the sides? 


56. Minky has a piece of card which measures 30cm long and 20cm wide. She wants to make a get well card for her teacher. Minky folds the card in half draws a flower on the front and writes a message inside. What sizes of envelopes does  Minky’s card need?


57. Mr Macbeth, the caretaker, puts the chairs out for the Year 6 leaver’s concert. He puts the same number of seats in each row. Kelly’s Mum sits in the 6th row from the front and the 13th row from the back. Ashley’s Dad has four chairs to his left and 17 chairs his right. How many chairs did Mr Macbeth put out?            
58. Sue needs 7 Litres of water for an experiment. She has a bottle with a      capacity of 3 litres and a jug with a capacity of 5 litres. How can she pour exactly 7 litres into a bucket?

59. Salim is making cement and has a pile of dry sand. He has two containers with capacities of 7 litres and 5 litres. How can he measure out exactly 4 litres of dry sand?


60. 4 adults and 2 children are stranded on an island with one boat. The boat can hold either one adult or two children at a time. How can they all reach the mainland?

61. Angel has a sponge birthday cake in the shape of a cube with pink icing on. She makes two equally spaced vertical slices from top to bottom. She then turns  the cake 90 degrees and makes one vertical cut down the centre from top to bottom. She then makes one horizontal cut through the middle of the cake   from right to left. How many pieces of cake are there? How many pieces have icing on 3 faces? 2 faces? 1 face?

62. Zena has a sponge birthday cake in the shape of a cube with blue icing on. She makes two equally spaced vertical slices from top to bottom. She then turns   the cake 90 degrees and makes two equally spaced vertical cuts from top to bottom. She then makes two equally spaced horizontal cuts through the middle of the cake from right to left. How many pieces of cake are there? How many pieces have icing on 3 faces? 2 faces? 1 face, no faces?

Possible recording of the solutions

Children’s mathematical recording approaches to solving problems may not follow these particular approaches, but the real value is in discussing and exploring their explanations. 

‘Draw a Diagram’
1. PC = playing cards, S = stickers, C = crayons, B = balloons

There are 6 different possible combinations.

2. HSM = High School Musical, TT = Take That, GA = Girls Aloud


There are 3 possible choices

3.  B = Banana, A = apple, O = orange, P = plums



There are 10 possible combinations.
4.

Each friend will give 8 presents to their friends. A total of 8x9 presents will be given, which is 72 presents.

5. 

    There are 6 possible two-name choices.

6.






      7 badminton matches are played in the whole of the competition.


7.              

      There are 9 different possible combinations of dresses and socks.
8. 

       There are 18 different combinations of tops, shorts and socks.

9. Soup = S, Pate = P, Fish = F, Lamb = L, Beef =B, Choc-o-cake = C, ice-cream=IC 

       There are 12 different possible combinations for dinner.

10.  





       When one person is selected as chair-person, there are 7 possible  

       combinations as vice chair-person. There are 7 possible combinations for 

       each person being chair, so there are 7 x 8 different combinations in total, 

       which is 56. 

11.   


There are 35 different combinations of 3 packets of crisps.

12.




    Sally has 6 different choices of combinations of strokes.

13. 

    Mick has 24 different choices of combinations of strokes.

14. 
  



    Mr Morrisey can choose from 9 different combinations.

‘Draw a table’

15. 
	Day
	Food eaten on that day (g)
	Food eaten altogether (g)

	Monday
	10
	10

	Tuesday
	15
	25

	Wednesday
	20
	45

	Thursday
	25
	70


16.

	Month
	Jobs done that month
	Jobs done in total

	January
	10
	10

	February
	9
	19

	March
	8
	27

	April
	7
	34

	May
	6
	40


17.

This table shows the number of coins.

	50p
	20p
	10p

	 2
	0
	0

	1
	2
	1

	1
	1
	3

	1
	0
	5

	0
	5
	0

	0
	4
	2

	0
	3
	4

	0
	2
	6

	0
	1
	8

	0
	0
	10


This table shows the same information as above, but noting each coin.
	50p
	50p
	
	
	
	
	
	
	
	

	50p
	20p
	20p
	10p
	
	
	
	
	
	

	50p
	20p
	10p
	10p
	10p
	
	
	
	
	

	50p
	10p
	10p
	10p
	10p
	10p
	
	
	
	

	20p
	20p
	20p
	20p
	20p
	
	
	
	
	

	20p
	20p
	20p
	20p
	10p
	10p
	
	
	
	

	20p
	20p
	20p
	10p
	10p
	10p
	10p
	
	
	

	20p
	20p
	10p
	10p
	10p
	10p
	10p
	10p
	
	

	20p
	10p
	10p
	10p
	10p
	10p
	10p
	10p
	10p
	

	10p
	10p
	10p
	10p
	10p
	10p
	10p
	10p
	10p
	10p


18.
This builds on from the previous challenge.
	£1
	50p
	20p
	10p

	2
	0
	0
	0

	1
	2
	0
	0

	1
	1
	2
	1

	1
	1
	1
	3

	1
	1
	0
	5

	1
	0
	5
	0

	1
	0
	4
	2

	1
	0
	3
	4

	1
	0
	2
	6

	1
	0
	1
	8

	1
	0
	0
	10

	0
	4
	0
	0

	0
	3
	2
	1

	0
	3
	1
	3

	0
	3
	0
	5

	0
	2
	5
	0

	0
	2
	4
	2

	0
	2
	3
	4

	0
	2
	2
	6

	0
	2
	1
	8

	0
	2
	0
	10

	0
	1
	7
	1

	0
	1
	6
	3

	0
	1
	5
	5

	0
	1
	4
	7

	0
	1
	3
	9

	0
	1
	2
	11

	0
	1
	1
	13

	0
	1
	0
	15

	0
	0
	10
	0

	0
	0
	9
	2

	0
	0
	8
	4

	0
	0
	7
	6

	0
	0
	6
	8

	0
	0
	5
	10

	0
	0
	4
	12

	0
	0
	3
	14

	0
	0
	2
	16

	0
	0
	1
	18

	0
	0
	0
	20


19. 
	Day 
	Daily fee
	Total cost to pay

	1
	10p
	10p

	2
	20p
	30p

	3
	30p
	60p

	4
	40p
	£1.00

	5
	50p
	£1.50

	6
	60p
	£2.10

	7
	70p
	£2.80

	8
	80p
	£3.60


The book is overdue by 8 days.
20.

	Basket
	Paid daily 
	Total money received

	1
	10p
	10p

	2
	20p
	30p

	3
	40p
	70p

	4
	80p
	£1.50

	5
	£1.60
	£3.10

	6
	£3.20
	£6.30

	7
	£6.40
	£12.70

	8
	£12.80
	£25.50

	9
	£25.60
	£51.10

	10
	£51.20
	£102.30


She gets £51.20 for the 10th basket of grapes, and £102.30 for all the baskets.
21.
	position
	Height from ground in metres

	Original starting position
	48

	After Bounce 1
	24 

	After Bounce 2
	12

	After Bounce 3
	6

	After Bounce 4
	3

	After Bounce 5
	1.5




After the 5th bounce the ball is at a height of 1.5 metres.

At this point the ball has travelled 48 + 24 + 24 + 12 + 12 + 6 + 6 + 3 + 3 + 1.5 = 139.5 metres

22.

	biographies
	novels
	Travel books
	Total number of books

	4
	11
	5
	20

	20
	55
	25
	100

	40
	110
	50
	200

	44
	121
	55
	220


23.

	Day
	Miles cycled on that day
	Total number of miles cycled

	1
	38
	38

	2
	35
	73

	3
	32
	105

	4
	29
	134

	5
	26
	152

	6
	23
	175

	7
	20
	195

	8
	8
	203


They took 8 days to complete the sponsored cycle. They cycled 8 miles on the last day.

24.

	tables
	Number of people sitting

	1
	4

	2
	6

	3
	8

	4
	10

	5
	12

	6
	14

	7
	16

	8
	18

	9
	20


9 tables put together will sit 20 people. See if children can spot that to calculate the number of tables needed, you subtract 2 from the number of  people sitting at the table and divide the number by 2, so for 30 people,             (30–2=28, 28÷2=14) 14 tables are needed.

25.

	Time after start in hours
	Car – miles from start
	Train – miles from start

	1 
	46
	72

	2
	92
	144

	3
	138
	216


After 3 hours the vehicles will be 78 miles apart (216 – 138).

26.

	Beetle - cm from start
	Slug - cm from start
	Distance between them

	50
	10
	40

	1 m
	20
	80

	1 m 50 cm
	30
	1 m 20 cm

	2 m
	40
	1 m 60 cm

	2 m 50cm
	50
	2 m

	5 m 
	1 m 
	4 m 

	10 m
	2 m
	8 m


‘Two – way table’
27.

	
	Jake
	Murphy
	Kira
	Tasha

	Kitty
	
	
	
	

	Miffy
	
	
	
	

	Tom
	
	
	
	

	Jess
	
	
	
	


28.

	
	Alex
	Bethan
	Kenton

	Teacher
	
	
	

	Website designer
	
	
	

	Vet
	
	
	


29.

	
	Mrs Pink
	Mr Green
	Miss Ruby

	Fish, potatoes & peas
	
	
	

	Greek salad  + feta cheese
	
	
	

	Cheeseburger & chips
	
	
	


30.

	
	143
	351
	241
	242
	340

	1st place 
	
	
	
	
	

	2nd place
	
	
	
	
	

	3rd place
	
	
	
	
	

	4th place
	
	
	
	
	

	5th place
	
	
	
	
	


31.

	
	Asia
	Mohammed
	Hassan
	Kathy
	Georgio

	Cheese & tomato
	
	
	
	
	

	Bacon and mushroom
	
	
	
	
	

	Ham and pineapple
	
	
	
	
	

	Prawn
	
	
	
	
	

	beef
	
	
	
	
	


32.

	
	Julia
	Wayne
	Karl
	Becky

	Cinema
	
	
	
	

	Ice-skating
	
	
	
	

	Sea world
	
	
	
	

	The zoo
	
	
	
	


‘Create an ordered list’
33.

2 coins: 23p no, 22p yes, 20p yes, 25p yes, 26p no, 27p no
3 coins: 23p yes, 22p yes, 20p yes, 25p yes, 26p yes, 27p yes
34.  1p+1p=2p, 1p+2p=3p, 1p+5p=6p, 1p+10p=11p, 2p+2p=4p, 2p+5p=7p, 2p+10p=12p, 5p+5p=10p, 5p+10p=15p, 10p+10p=20p 

35.  33, 34, 37, 43, 44, 47, 73, 74, 77

36. Jamal’s numbers are 13,22, 31, 112, 121, 211, 1111
37. Mr Hyder’s cards which total 18 are 

	1,2,7,8

1,3,6,8

1,4,5 8

1,4,6,7
	2,3,6,7

2,4,5,7
	3,4,5,6


38. 3,3,3,1 and 5,3,1,1 and 7,1,1,1
39. Rose = R 
    Lavender = L 
Chocolate = C
Strawberry = S

	R
	L
	C
	S
	
	L
	C
	S
	R

	R
	L
	S
	C
	
	L
	C
	R
	S

	R
	C
	S
	L
	
	L
	S
	R
	C

	R
	C
	L
	S
	
	L
	S
	C
	R

	R
	S
	L
	C
	
	L
	R
	S
	C

	R
	S
	C
	L
	
	L
	R
	C
	S


	C
	R
	L
	S
	
	S
	R
	L
	C

	C
	R
	S
	L
	
	S
	R
	C
	L

	C
	L
	R
	S
	
	S
	C
	L
	R

	C
	L
	S
	R
	
	S
	C
	R
	L

	C
	S
	L
	R
	
	S
	L
	C
	R

	C
	S
	R
	L
	
	S
	L
	R
	C


24 different possible arrangements of 4 candles.

40. 
	B
	R
	Y
	
	
	G
	R
	B
	
	R
	B
	Y

	B
	Y
	R
	
	
	G
	R
	Y
	
	R
	B
	G

	R
	B
	Y
	
	
	G
	B
	R
	
	R
	Y
	G

	R
	Y
	B
	
	
	G
	B
	Y
	
	R
	Y
	B

	Y
	B
	R
	
	
	G
	Y
	B
	
	R
	G
	Y

	Y
	R
	B
	
	
	G
	Y
	R
	
	R
	G
	B

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	B
	R
	Y
	
	Y
	B
	R

	
	
	
	
	
	B
	R
	G
	
	Y
	B
	G

	
	
	
	
	
	B
	Y
	G
	
	Y
	R
	B

	
	
	
	
	
	B
	Y
	R
	
	Y
	R
	G

	
	
	
	
	
	B
	G
	R
	
	Y
	G
	B

	
	
	
	
	
	B
	G
	Y
	
	Y
	G
	R


There are 6 possibilities with 3 colours and 24 possibilities with 4 colours. 
41. There are 21 different combinations of 2-scoop ice-creams
B= banana, V=vanilla, S=Strawberry, C=chocolate, M=mint, L=lemon, T=toffee

B-V, B-S, B-C, B-M, B-L, B-T

V-S, V-C, V-M, V-L, V-T
S-C, S-M, S-L, S-T

C-M, C-L, C-T

M-L, M-T

L-T

42. 21 Possible combinations throwing two 1-6 dice
	1-1

1-2

1-3

1-4

1-5

1-6
	2-2

2-3

2-4

2-5

2-6
	3-3

3-4

3-5

3-6
	4-4

4-5

4-6
	5-5

5-6
	6-6


56 Possible combinations throwing three 1-6 dice

	1-1-1

1-1-2

1-1-3

1-1-4

1-1-5

1-1-6
	1-2-2
1-2-3

1-2-4

1-2-5

1-2-6
	1-3-3
1-3-4

1-3-5

1-3-6


	1-4-4
1-4-5

1-4-6


	1-5-5
1-5-6
	1-6-6

	2-2-2
2-2-3

2-2-4

2-2-5

2-2-6
	2-3-3
2-3-4

2-3-5

2-3-6
	2-4-4

2-4-5
2-4-6
	2-5-5
2-5-6
	2-6-6
	

	3-3-3

3-3-4

3-3-5

3-3-6
	3-4-4

3-4-5
3-4-6
	3-5-5

3-5-6
	3-6-6
	
	

	4-4-4

4-4-5

4-4-6
	4-5-5

4-5-6
	4-6-6
	
	
	

	5-5-5

5-5-6
	5-6-6
	
	
	
	

	6-6-6
	
	
	
	
	


‘Trial and improvement’
43. Jackie has 2 toys. Sahib has 3 toys. Alice has 5 toys.
44. Chloe has 5 cards. Rick has 6 cards. Yasmin has 4 cards. 

45. 

	Bridesmaid
	Bride 
	Groom
	Best man
	Usher


46.

	1st pile
	2nd pile
	3rd pile

	3
	4
	8


47. 88 scouts and 72 guides

48. 9 brownies, 16 guides, 12 scouts, 8 cubs

49. 

	Dodgems
	Helter skelter

	£1
	60p

	£2
	£1.20

	£3
	£1.80

	£4
	£2.40

	£5
	£3.00

	£6
	£3.60

	£7
	£4.20


3 times on the dodgems and 4 times on the helter skelter

50. Dylan is 24, Luke is 12.
51. Jack scored 3 goals, Joe scored 5 goals, Kieran scored 12 goals.
‘Draw a picture’ / ‘Act it out’
52. 6 ways to arrange two 10p coins and two 2p coins. 

	2,2,10,10

2,10,2,10

2,10,10,2
	10,10,2,2

10,2,10,2

10,2,2,10


53. *The 20cm rope could make a square with sides of 5cm, a regular pentagon with sides of 4cm and a regular decagon with sides of 2cm.*
54. *The 30cm rope could make an equilateral triangle with sides of 10cm, a regular pentagon with sides of 6cm and a regular hexagon with sides of 5cm and a regular decagon with sides of 3cm.*
55. *The 60cm rope could make an equilateral triangle with sides of 20cm, a square with sides of 15cm, a regular pentagon with sides of 12cm and a regular hexagon with sides of 10cm, a regular decagon with sides of 6cm and a regular dodecahedron with sides of 5cm.*
*In these 3 problems encourage children to divide the numbers of cm in the rope by 3,4,5,6 (systematically) etc to see if there is a remainder. Where there is no remainder the quotient is a whole number and a regular polygon can be made, (where the length of each side is a whole number).
56. The envelopes would have to be 10 x 30 cm or 20 x 15 cm.


57.

                               Mr Macbeth puts out 20 rows of 20 chairs. 20x20=400 chairs
58. Fill up the 5 litre jug and pour 3 litres into the 3 litre bottle, leaving 2 litres in the jug. Pour the 2 litres into the bucket and then fill up the 5 litre jug again and pour it into the bucket. 

59. Fill up the 7 litre container and pour the sand into the 5 litre container leaving 2 litres of sand in the 7 litre container. Repeat.

60. 












61.
The red lines represent the cuts in the cake. 
There are 12 pieces of cake. 
4 pieces have icing on 3 faces. 
6 pieces have icing on 2 faces. 
2 pieces have icing on 1 face.

62. 
The red lines represent the cuts in the cake. 

There are 27 pieces of cake. 

4 pieces have icing on 3 faces. 

12 pieces have icing on 2 faces. 

9 pieces have icing on 1 face.

2 pieces have icing on 0 faces.
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