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ABOUT THE AUTHOR
Clive Davies, OBE is one of the founding Directors of Focus working with school both nationally and internationally. He draws on a vast experience, including work as a headteacher, Ofsted inspector, trainer and consultant. 

Clive has a wealth of experience working with schools to analyse their current position and supporting leaders to construct purposeful and fit-for-purpose self-evaluation systems which impact on pupil outcomes. Over recent years, Clive has been focusing particularly on the development of an approach to leading and delivering the curriculum which ensures a high degree of engagement for children. This approach to the curriculum is being used in schools across England. He is one of the innovators for the learning challenge curriculum which has gained national acclaim for its success. Clive works in all areas of school improvement and works from early years through the secondary phase. 

As a headteacher, Clive’s school gained a National Curriculum Award and featured in the TES as one of three schools recognised for its quality practice. Clive has a national and international reputation as an authoritative speaker. He has recently worked in the Middle East, Europe and Japan. 

Clive has written a wide range of publications which have become known for their straight forward and useful style; helping school leaders focus on what is most important to making a difference, including the best-selling ‘Raising Standards by Setting Targets’. Some of Clive’s most recent and bestselling publications are:
· Making Good Lessons Outstanding
· Maths Learning Challenge Curriculum: Pre and Post Learning Challenges
· Talk for Success
· Science Learning Challenge Curriculum
· History & Geography Learning Challenge Curriculum
· Leading the EYFS (co-authored with Sarah Quinn)
· Assessing Science and Non-Core Subjects: In the new National Curriculum (Years 1 to 6)
· Focus on Maths (co-authored with Helen Rowland)
· Assessing without Levels
· Empowering Learners: A Focus on Learning Behaviours
· Step up to the Challenge Series
· Making Book Scrutiny more Meaningful
	Introduction: Mastery in Mathematics

	This booklet aims to provide teachers in Years 5 & 6 with ideas to help develop pupils’ mastery skills in mathematics.  They are intended to be used alongside units of mathematics that are on-going in the classroom. For example, when pupils are being taught ‘Place Value’ teachers could choose an appropriate question to help deepen pupils’ understanding of that aspect of mathematics. 
Importantly, these should be used with all pupils not just the most able.
They should also be interwoven into everyday mathematics lessons not just left until the end of each unit.
The examples have been split into different areas so as to help teachers with their planning. Naturally, some examples cover more than one area.
The questions are simply exemplars and teachers are encouraged to develop questions that are similar to the ones outlined in this booklet. The questions take full account of the need for pupils to ‘think harder’ and to use their reasoning skills.


	Possible Characteristics of Mastery
Independence
Can apply the skill or knowledge without referring to the teacher. 
Fluency
Can apply the skill or knowledge with a high level of confidence.
Application
Can apply the skill or knowledge to a range of different contexts, including other areas of the curriculum.
Consistency
Can use of their skills and understanding consistently.
Synthesis
Can organise ideas, information, or experiences into new, more complex interpretations and relationships.
Re-visit
Can return to this aspect of learning after a break and still feel confident that they can work on the skill or knowledge without difficulty. 
When considering deep learning opportunities teachers need to ensure that the activities are enhancing the characteristics outlined above.





	Year 5 Expectations

	
	PV
	· Count forwards and backwards in steps of power 10 for any given number up to 1,000,000

	
	PV
	· Round any number to 1,000,000 to the nearest 10, 100, 1,000, 10,000 and 100,000

	
	AS
	· Add and subtract whole numbers with more than 4 digits, including using formal written methods 

	
	AS
	· Solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why; solve problems involving 3 decimal places and problems which require knowledge of percentages and decimal equivalents

	
	MD
	· Multiply and divide numbers mentally drawing upon known facts up to 12 x 12

	
	MD
	· Recognise and use square numbers and cube numbers and the notation for squared (²) and cubed (³)

	
	MD
	· Multiply and divide whole numbers and those involving decimals by 10, 100 and 1000

	
	MD
	· Multiply number up to 4-digit by a 1 or 2-digit number using formal written methods, including long multiplication for 2-digit numbers

	
	MD
	· Divide numbers up to 4-digits by 1-digit numbers

	
	MD
	· Solve problems involving multiplication and division where large numbers are used by decomposing them into factors

	
	F
	· Recognise mixed numbers and improper fractions and convert from one to the other

	
	F
	· Read and write decimal numbers as fractions, for example, 0.47 = 47/100

	
	F
	· Recognise the per cent symbol (%) and understand per cent relates to number of parts per hundred

	
	F
	· Write percentages as a fraction with denominator hundred, and as a decimal fraction

	
	F
	· Compare and add fractions whose denominators are all multiples of the same number

	
	F
	· Round decimals with 2dp to the nearest whole number and to 1decimal place


	Year 5 Expectations (continued)

	
	G
	· Know angles are measured in degrees: estimate and compare acute; obtuse and reflex angles

	
	G
	· Draw given angles and measure them in degrees (º)

	
	M
	· Convert between different units of metric measures and estimate volume and capacity

	
	M
	· Measure and calculate the perimeter of composite rectilinear shapes in centimetres and metres

	
	M
	· Calculate and compare the area of squares and rectangles including using standard units (cm² and m²)

	
	S
	· Solve comparison, sum and difference problems using information presented in a line graph
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Year 5: Place Value
	Place Value
	Read, write, order and compare numbers to at least 1 000 000 and determine the value of each digit.

	
	Count forwards or backwards in steps of powers of 10 for any given number up to 1 000 000.  Round any number up to 1 000 000 to the nearest 10, 100, 1000, 10 000 and 100 000

	
	Interpret negative numbers in context, count forwards and backwards with positive and negative whole numbers, including through zero.

	
	Read Roman numerals to 1000 (M) and recognise years written in Roman numerals.


	Sequencing

	177,000,187,000,197,000,217,000 
What is wrong with this sequence of numbers? 



	True or false

	When I count in 10s from 0, I will say the number 10100? 



	What comes next?

	646000 -10000= 636000 
636000 -10000 = 626000 
626000 - 10000 = 616000 
…



	Possible answers

	A number rounded to the nearest thousand is 76,000. What is the largest possible number? 


	A number rounded to the nearest thousand is 89,000. What is the smallest possible number? 


	A number rounded to the nearest thousand is 56,000. What are the largest and smallest numbers possible? 



	Football attendance

	Four football teams have maximum attendance in their first 10 matches.
· Manchester Rovers has a maximum attendance of 60,134; 
· London United has a maximum attendance of 34,976;
· Birmingham Wanderers has a maximum attendance of 43,876, and 
· Newcastle City has a maximum attendance of 54,987.

	In the table below, put in the total attendance for each team over the 10 matches. (The first one has been done for you.)

	Team 
	Average attendance
	Attendance for 10 matches

	Manchester Rovers
	60,134
	601,340

	London United
	34,976
	

	Birmingham Wanderers
	43,876
	

	Newcastle City
	54,987
	

	Think of a reason why Manchester Rovers has the highest attendance?

	


	Make up an example… give further examples

	Create 6-digit numbers where the digit sum is five and the thousands digit is two. 
eg 302,000;    
      202,100
What is the largest/smallest number?

	


	Castle problems

	A class of children go on an exciting visit to a castle and find out several interesting facts.

	Spiral Staircase
The children climb a spiral staircase. Each stair is 30cm high. When they have climbed 10 stairs they have to go on a path which takes them 120cm higher, before they finally climb another set of stairs each of which are 50cm high.

	How high will the children have climbed when they are on the 6th stair of the second set of stairs?  (Answer in m and cm.)

	

	Arrows
The bowmen could fire their arrows further if they had longer arms. The table below indicates as to how far they fire their arrows according to their reach (length of arms). Work out the sequences and fill in the spaces.

	Arm Length
	Distance for arrow
	

	60cm
	5,000cm
	

	65cm
	5,100cm
	

	70cm
	5,300cm
	

	75cm
	
	

	80cm
	6,500cm
	

	85cm
	8,100cm
	

	90cm
	11,300cm
	

	95cm
	
	

	Armour and Weapons
At the castle they come across suits of armour. The one that would fit a person 1m and 50cm weighs 120kgs. For a person 5cm taller it weighs 20kgs more and 40kgs more for a person 10cm taller and another 20kgs for each 5cm thereafter….

	How much does a suit of armour weigh for a person who is 1m 75cm tall? 

	


	Bank loans

	On January 1st a businessman borrows £5,000 from a bank. He has to pay back £500 each month. After every three months the banks adds 1/10th (one-tenth) of what is left owing onto the loan. 
(For example: the businessman will have made 3 payments totalling £1,500 which will leave him owing £3,500 – so the bank will add £350 at that stage, making the balance £3,850.)


	How much will the businessman owe after 9 months?
Use the table to help you.

	Start
£5000
After 3 months
£3,500
Add interest
£3,850
After 6 months
Add interest
After 9 months
Add interest



	Using each of the digits below and the decimal point, create two pairs of different numbers. One pair must have a difference of more than 100 and one pair a difference of less than 100.

	



	

	Space journey

	A space craft was sent to a space station which was 720,000km away from Earth. It used 50 litres of fuel for every 1,000km it travelled. The special fuel costs £10.50 for every 10 litres. When it had travelled ⅜ of the way towards the space station it discovered that there was a fault in the engine. It had to turn back to Earth.

	How far did the space craft travel on its journey by the time it had returned to Earth?

	

	How much fuel did the space ship use?

	

	How much will the unsuccessful journey have cost?

	


	Largest and smallest decimal numbers

	Using each of the digits below, and the decimal point, create two pairs of different numbers. One pair must have a difference of more than 100 and one pair a difference of less than 100.

	



	


	Going to the Theatre

	At a recent production of Macbeth, a theatre company performed in three different locations. For each location they charged different amounts and had to sell a number of tickets before they started to make a profit. 
The table below shows you the information.

	Location
	Cost of each ticket
	Number needed to be sold before they cover their costs 
(break-even)
	Profit made, per ticket after the break-even point

	Manchester
	£20
	100
	£10

	London
	£25
	120
	£5

	Birmingham
	£22
	80
	£8

	How many tickets did they need to sell in Manchester to make £1000 profit?

	

	Which theatre made most profit if each had 1000 people buying tickets?

	

	Complete a chart to show how much profit each theatre would make if they sold 150; 200; 400; or 500 tickets. (The chart below should help you.)
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Year 5: Addition and Subtraction
	Add & Subtract
	Add and subtract whole numbers with more than 4 digits, including using formal written methods (columnar addition and subtraction).

	
	Add and subtract numbers mentally with increasingly large numbers.  Use rounding to check answers to calculations and levels of accuracy.

	
	Solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why.


	Creating numbers

	
                      + 1475 = 6        24
Which numbers go in the boxes?
What different answers are there?



	Making an estimate

	Which of these number sentences have the answer that is between  0.5 and 0.6
11.74 - 11.18
33.3 – 32.71                   


	Always, sometimes, never

	Is it always, sometimes or never true that the sum of four even numbers is divisible by 4?



	Amphibians, mammals & reptiles

	A survey was taken to show amphibians, mammals and reptiles in an area within the rainforest. The chart below shows the number of recorded sightings over a period of one week.

	Creatures

	Species
	Number of sightings

	Poison Dart Frog
	Amphibian
	3,021

	Gorilla
	Mammal
	127

	Anaconda
	Reptile
	602

	Spider Monkey
	Mammal
	230

	Gaboon Viper
	Reptile
	17,091

	Jaguar
	Mammal
	321

	Red-eyed Tree Frog
	Amphibian
	11,672

	Lemur
	Mammal
	705

	Which species had the largest number of recorded sightings? (Show your workings)

	


	American cities

	The table below shows the changes that have happened to the population of large American cities.

	Cities
	Present Population (m)
	Population in 1990 (m)

	New York
	8.34
	7.32

	Los Angeles
	3.86
	3.49

	Chicago
	2.71
	2.78

	Houston
	2.16
	1.63

	Philadelphia
	1.55
	1.58

	Phoenix
	1.49
	0.98

	Work out whether Los Angeles or Houston has grown more since 1990.

	

	Two of the cities’ populations have become smaller and four cities’ populations have grown. Work out by how much the total populations of each of the six cities have grown or become smaller since 1990. 
(Set out each city and state whether it has grown or become smaller by using a + or – sign on the table below.) 

	City
	Population difference
	

	New York
	
	

	Los Angeles
	
	

	Chicago
	
	

	Houston
	
	

	Philadelphia
	
	

	Phoenix
	
	

	


	Triangle problem

	Look at the example on the left hand side below. Complete the problem on the right hand side using the same operation.

	
                          



                           6


	







	More triangle problems

	Look at the example on the left hand side below. Complete the problem on the right hand side using the same operation.

	
                          


                           6

	






	Pop concert

	Over a 3 month period, 3 famous pop groups show their sales charts. The chart below shows the number of ‘downloads’ sold, the cost of the ‘download’ and the profit made on each one. Here is the chart:


	Groups
	October
	November
	December

	
	Sales in
millions
	Total Profit

	Sales in
millions
	Total Profit

	Sales in
millions
	Total Profit


	U-Find
	1.2m
	£120,000
	1.5m
	£150,000
	1.8m
	£180,000

	C-Front
	1.5m
	£150,000
	3.2m
	£320,000
	2.2m
	£220,000

	B-Good
	1.3m
	£130,000
	2.1m
	£210,000
	1.6m
	£160,000

	
	
	
	
	
	
	

	
	
	
	
	
	
	


	How much profit will U-Find have made in sales over the three months?

	

	How many downloads will be sold by all three groups over the 3 months?

	

	Which group will have made most profit over the 3 months?

	


	Creating numbers

	Put any 4 numbers (0-9) into the empty spaces below and then create 4 2-digit numbers as shown below. Add the two horizontal numbers together and take away the sum of the two vertical numbers.


                                            Example            
 (62 + 38) – (63 + 28) = 9



	Put 4 numbers in the spaces below so that you get as close as you can to 0 (in the first) and to 50 (in the second).
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Year 5: Multiplication & Division
	Multiplication & Division
	Identify multiples and factors, including finding all factor pairs of a number, and common factors of two numbers.

	
	Know and use the vocabulary of prime numbers, prime factors and composite (non-prime) numbers.  Establish whether a number up to 100 is prime and recall prime numbers up to 19.

	
	Multiply numbers up to 4 digits by a 1- or 2-digit number using a formal written method.  Divide numbers up to 4 digits by a 1-digit number using the formal written method of short division.

	
	Multiply and divide whole numbers and those involving decimals by 10, 100 and 1000.

	
	Recognise and use square numbers and cube numbers, and the notation for squared and cubed.


	Missing numbers

	
6 x 0.9 =                   x 0.03

6 x 0.04 = 0.008 x 
Which numbers could be written in the spaces?



	Making links

	7 x 8 = 56
How can you use this fact to solve these calculations?
0.7 x 0.8 =
5.6 ÷ 8 =



	Missing digits

	What goes in the missing space?
12        2 ÷ 6 = 212

14        4 ÷ 7 = 212

22        3 ÷ 7 = 321 r 6

323 x       1 = 13243



	Always, sometimes, never?

	Is it always, sometimes or never true that multiplying a number always makes it bigger?
Is it always, sometimes or never true that prime numbers are odd?
Is it always, sometimes or never true that when you multiply a whole number by 9, the sum of its digits is also a multiple of 9?
Is it always, sometimes or never true that a square number has an even number of factors?



	Use the inverse

	Use the inverse to check if the following calculations are correct:
4321 x 12 = 51852
507 ÷ 9 = 4563



	Products

	The product of a 2-digit and 3-digit number is approximately 6500.
What could the numbers be?



	Ancient Egypt

	When building a model of an Ancient Egyptian pyramid, pupils were trying to work out how many bricks they would need. Each of the 4 sides of the pyramid started with 15 bricks at the base. The row after the base would need 13 bricks, the row after 11 and then 2 less for each row thereafter.

	Work out how many rows there are altogether. (show your workings)


	Work out how many bricks they required to complete the pyramid. (Show your workings)



	Dead as a Dodo?

	A special species of bird can only lay one batch of eggs in its lifetime. It lays 7 eggs which hatch successfully. Thereafter, each of the new birds lays 7 eggs each. The following year each of the new birds lay a further 7 eggs which hatch successfully. 

	Work out how many birds there will be after 3 years (don’t forget the original bird.)



	Selling cars – profit margins

	A car manufacturer is bringing out 4 new cars. They have been priced as below. The profit the garage will make from each car is also shown below.

	Car Name
	Price (£)
	Profit (£)

	Ford Lioness
	35,000
	4,123

	Vauxhall Puma
	24,000
	1,768

	Hondo Tiger
	43,000
	4,123

	Mazda Cheetah
	54,000
	6,789

	If a garage buys in 3 of each car and then sells them, how much profit will it make altogether?


	Work out how the garage might spend no more than £150,000, to buy cars that would make at least £15,000 profit? Set your answer out below.  (You may buy more than one of each car and you may not need all of the rows below.)

	Car/s bought
	Profit

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	Total Cost
	Total Profit


	Parachutes

	A parachute club was considering buying new parachutes for its members. There are 3 types available: exhibition parachutes, beginners’ parachutes and paragliding parachutes. The club has a budget of £50,000 and wanted to buy all three types of parachutes.  The table below shows the price range for each group.

	Exhibition
	Cost

	Deluxe
	£5,000

	Standard Plus
	£2,500

	Standard
	£3,400

	Small Standard 
	£2,200

	Beginners
	

	Extra Large
	£2,600

	Large
	£2,100

	Standard
	£1,800

	Small
	£1,500

	Paragliding
	

	Oval
	£2,300

	Square
	£2,100

	Double
	£4,100

	Lightweight
	£3,000

	The club wanted to buy at least 15 new parachutes and have at least 2 new exhibition; 2 new beginner and 2 new paragliding parachutes. Work out how you would spend the £50,000, ensuring that you do not buy more than 6 of the same type. 

	Exhibition
	Beginners
	Paragliding

	
	
	

	Total cost: £



	Cost effective farming

	A farmer has three fields. The dimensions of each one is set out below.
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	The farmer has a number of cows, goats and chickens. For every 10m² of each field he can keep either:
· 1 cow
· 4 goats, or
· 20 chickens
He has to keep the animals in separate fields. 
· Each cow produces 2 litres of milk daily which he can sell for 25p per litre. 
· Each chicken lays 5 eggs daily which he can sell for 25p for 5 eggs. 
· Each goat produces 1 litre of milk daily which he can sell for 25p a litre. 



	How many animals can the farmer keep in Field Three?


	
Cows

Goats

Chickens


	How many chickens can he keep in Field Two?


	

	How much money will the farmer make if he keeps the cows in Field 1, the chickens in Field 2 and the goats in Field 3?


	

	If he only kept chickens, how much money could he make altogether?
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Year 5: Fractions
	Fractions
	Compare and order fractions whose denominators are all multiples of the same number.  Add and subtract fractions with the same denominator and multiples of the same number.

	
	Identify, name and write equivalent fractions of a given fraction, represented visually, including tenths and hundredths.

	
	Recognise mixed numbers and improper fractions and convert from one form to the other and write mathematical statements > 1 as a mixed number.

	
	Multiply proper fractions and mixed numbers by whole numbers, supported by materials and diagrams.

	
	Round decimals with two decimal places to the nearest whole number and to one decimal place.  Read and write decimal numbers as fractions (e.g. 0.72 = ⁷²∕₁₀₀).

	
	Read, write, order and compare numbers with up to three decimal places.  Solve problems involving number up to three decimal places.

	
	Write percentages as a fraction.  Solve problems which require knowing percentage and decimal equivalents of ⅟₂, ⅟₄, ⅟₅, ⅖, ⅘ and those with a denominator of a multiple of 10 or 25.


	Spot the mistake

	0.088, 0.089, 1.0



	What comes next?

	1.173, 1.183, 1.193



	What do you notice?

	One tenth of £41
One hundredth of £41
One thousandth of £41
Continue the pattern.  What do you notice?



	Continue the pattern

	0.085 + 0.015 = 0.1
0.075 + 0.025 = 0.1
0.065 + 0.035 = 0.1
Continue the pattern for the next five number sentences.



	True or false?

	0.1 of a kilometre is 1m
0.2 of 2 kilometres is 2m
0.3 of 3 Kilometres is 3m
0.25 of 3m is 500cm
2/5 of £2 is 20p



	Order of fractions

	Imran put these fractions in order starting with the smallest. Are they in the correct order?
Two fifths, three tenths, four twentieths
How do you know?



	Do, then explain

	Circle each decimal which when rounded to one decimal place, is 6.2. 
6.32             6.23              6.27            6.17



	Odd one out

	Which is the odd one out in each of these collections of 4 fractions
6/10            3/5        18/20       9/15
30/100        3/10      6/20         3/9
Why?


	Complete the pattern

	71
100
	X
100
	X
100
	39
100
	19
100
	83
100

	0.71

	0.81
	0.17
	
	
	


Complete the table.
	Denominators

	Write a fraction with a denominator of one hundred which has a value of more than 0.75.
… and another, … and another, …



	Correct order

	Put these numbers in the correct order, starting with the largest.
7/10        0.73              7/100             0.073               71%
Explain your thinking



	Which is more?

	Which is more?
20% of 200     or       25% of 180?
Explain your reasoning.



	Working with patterns

	¾ and ¼ = 4/4 = 1
4/4 and ¼ = 5/4 = 1 ¼
5/4 and ¼ = 6/4 = 1 ½
Continue the pattern up to the total of 2.
Make up a similar pattern for subtraction.



	Continue the pattern

	¼ x 3 =
¼ x 4 =
¼ x 5 =
Continue the pattern for five more number sentences. How many steps will it take to get to 3?



	Working backwards

	I divide a number by 100 and the answer is 0.33
What number did I start with?



	Multiplying by 100

	Write down a number with two decimal places which, when multiplied by 100, gives an answer between 33 and 38.



	Populations

	The total population of small countries are set out below. The fraction of people, over 60 years old, living in each country, is also shown.

	Country
	Population
	Fraction of 
Over 60s
	Number of Over 60s

	Fiji
	864,000
	1/8
	

	Cyprus
	880,000
	1/4
	

	Malta
	426,000
	1/3 
	

	Bahamas
	369,000
	1/5
	

	Bermuda
	64,000
	3/10
	

	Faroe Islands
	48,000
	1/10
	

	Complete the chart by putting in the number of people, aged over 60, living in each country.


	Crane – lifting weights

	A builder has to decide on the type of crane to hire to complete a building project. The smallest one has an arm length of 5 metres and can lift weights of up to 2 tonnes. The longer the arm the more it can lift. The table below gives the proportions of weight lifted against the length of the arm.

	Using the proportions set out in the table, work out the following:

	Arm Length (m)
Weight Lifted
5
2 tonnes
6
4 tonnes
7
8 tonnes
8
10



	How much would a crane with an arm length of 8m lift?

	

	How much would a crane with an arm length of 10m lift?

	


	Population of South American countries and cities
	

	The population of South American countries is set out below.
	

	Country

	Population
(millions)
	Fraction of population in capital city
	Population of Capital City
	
	

	Argentina
	40.5
	2/10
	
	
	

	Bolivia
	9.9
	1/10
	
	
	

	Brazil
	191.2
	3/10
	
	
	

	Chile
	16.8
	1/2
	
	
	

	Colombia
	45.6
	1/4
	
	
	

	Ecuador
	14.6
	1/10
	
	
	

	Paraguay
	6.8
	1/4
	
	
	

	Peru
	29.1
	3/10 
	
	
	

	Uruguay
	3.6
	1/4
	
	
	

	Venezuela
	31.6
	3/10
	
	
	

	What is the total population of the 3 largest countries in South America?
	

	
	

	What is the total population of the 3 smallest countries’ capital cities?
	

	
	

	First car

	A young person, Jayne is excited about buying her first ever used car. The car costs £4,800 in total. She has to pay 1/8 of the full amount up front and then the rest in 20 equal amounts over the next 20 months.
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	How much does Jayne have to pay up front?


	How much will each of the monthly payments be?



	Factory workers

	In a factory 2/3 of all workers were metal workers;
1/10 were polishers;
1/10 were furnace workers;
1/20 were packers and
1/12 were office staff.
If the total workforce was more than 500 but less than 550, how many workers were there altogether?
How many workers were metal workers; polishers; furnace workers; packers and office staff?

	

	If the total workforce was more than 620 but less than 680, how many workers were there altogether?
How many workers were metal workers; polishers; furnace workers; packers and office staff?
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Year 5: Measures
	Measures
	Convert between different units of metric measure (e.g. km & m; cm & m; cm & mm; g & kg; l & ml). Use approximate equivalences between metric and imperial units (e.g. inches, pounds & pints).

	
	Measure and calculate the perimeter of composite rectilinear shapes in cm/m.  Calculate the area of squares/rectangles using standard units, square cm/m and estimate the area of irregular shapes.

	
	Estimate volume (e.g. using 1 cm blocks to build cubes/cuboids) and capacity (e.g. using water).

	
	Solve problems involving converting between units of time.  Use all four operations to solve problems involving measure (e.g. length, mass, volume, money) using decimal notation including scaling.


	Apples in bag

	Apples weigh about 170 g each. 
How many apples would you expect to get in a 2 kg bag?



	Ordering amounts

	Put these areas in order starting with the largest.
130000cm2
1.2 m2
13 m2
Explain your thinking



	Write more statements

	Mrs Hennessy needs to fill buckets of water. A large bucket holds 6 litres and a small bucket holds 4 litres.
If a jug holds 250 ml and a bottle holds 500 ml suggest some ways of using the jug and bottle to fill the buckets.



	Testing conditions

	Shape A is a rectangle that is 4m long and 3m wide.
Shape B is a square with sides that are 3m.
The rectangles and squares are put together side by side to make a path which has perimeter between 20 and 30m.
Draw some other arrangements where the perimeter is between 20 and 30 metres.



	Put in Order


	Put these lengths of time in order starting with the longest time.
105 minutes
1 hour 51 minutes
6360 seconds


	The answer is…

	The answer is …  0.3km
What is the question?



	What do you notice…

	1 minute = 60 seconds
60 minutes =        seconds
Fill in the missing number of seconds.  Write down some more time facts like this. 



	Flight time

	A person going on holiday lands at Paris airport at 10.45 hours. He left home at 08.00 hours and spent 1 and half hours in the airport before his plane took off. How many minutes was he in the air?

	


	Re-order the weights
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            2.36kg                5.34kg                3.91kg              8.68kg                 1.98kg                2.34kg               5.67kg               4.98kg            

	If two weights are interchanged at each move, what are the fewest moves needed to place these weights in order from heaviest to lightest?
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Year 5: Geometry
	Geometry
	Identify 3D shapes, including cubes and other cuboids, from 2D representations.

	
	Know angles are measured in degrees: estimate and compare acute, obtuse and reflex angles.  Draw given angles, and measure them in degrees.

	
	Identify: angles at a point and one whole turn (total 360⁰); angles at a point on a straight line and ½ a turn (total 180⁰); other multiples of 90⁰. 

	
	Use the properties of rectangles to deduce related facts and find missing lengths and angles.

	
	Identify, describe and represent the position of a shape following a reflection or translation, using the appropriate language, and know that the shape has not changed.


	Drawing 3D shapes

	Draw a triangle that has a side 10cm long, another side 8 cm long and an angle of 45°. 

	

	Draw a rectangle that has a side 15 cm and another side of 8cm.

	

	What is the area of that rectangle?

	


	Angles of an isosceles triangle

	The number sentence below represents the angles in degrees of an isosceles triangle.
A + B + C = 180 degrees
A and B are equal and are multiples of 5. Give an example of what the 3 angles could be.



	Perimeter

	The perimeter of a rectangular garden is between 40 and 50 metres.
What could the dimensions of the garden be?



	What’s the same, what’s different?

	What is the same and what is different about the net of a cube and the net of a cuboid?



	Always, sometimes, never

	Is it always, sometimes or never true that the number of lines of reflective symmetry in a regular polygon is equal to the number of its sides?


	                        always                sometimes                 never



	Other possibilities

	A rectangular field has a perimeter between 14 and 20 metres.
What could its dimensions be?



	Angles of a clock

	What is the angle between the hands of a clock at four o clock?  
At what other times is the angle between the hands the same?
Convince me.



	Working backwards

	A square is translated 3 squares down and one square to the right. Three of the coordinates of the translated square are:
(3, 6) (8, 11) (8, 6)
What are the co-ordinates of the original square?



	Angle of the Sun

	The sun is at an angle of 30° to the Earth as shown below. How long will the shadow of a lamp-post 5m high be (to the nearest 5 cm)?

	Start by making your own accurate diagram:

	
       30°                                                                      5m.
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Year 5: Statistics
	Statistics
	Solve comparison, sum and difference problems using information presented in a line graph.


	
	Complete, read and interpret information in tables, including timetables.


	Bus timetable

	The table below gives the times buses travel towards South Wales from London. No bus goes the full route. Answer the questions that follow.


	Bus
	A
	B
	C
	D

	London Paddington
	1152
	1200
	1250
	1303

	Reading
	1222
	1230
	1321
	1333

	Swindon
	1252
	1303
	1353
	1354

	Cardiff Central
	
	1412
	
	1501

	Swansea
	
	1504
	
	1558


	Which is the fastest bus to take you between London Paddington and Swansea?

	

	Which is the fastest bus between Reading and Swindon

	

	If you miss Bus B from London Paddington and take the next bus how much later will you be getting to Swindon? 

	




	Year 6 Expectations

	
	PV
	· Use negative numbers in context, and calculate intervals across zero

	
	PV
	· Round any whole number to a required degree of accuracy and solve problems which require answers to be rounded to a specific degree of accuracy

	
	ASMD
	· Solve problems involving the relative sizes of two quantities where the missing values can be found by using integer multiplication and division facts

	
	ASMD
	· Perform mental calculations, including with mixed operations with large numbers

	
	ASMD
	· Divide numbers up to 4-digits by a 2-digit whole number using formal written methods of long division and interpret remainder in various ways

	
	ASMD
	· Use knowledge of order of operations to carry out calculations involving all four operations

	
	RP
	· Solve problems involving the calculation of percentages, (for example, of measures) such as 20% of 440 and the use of percentages for comparison

	
	F
	· Use common factors to simplify fractions; use common multiples to express fractions in the same denomination

	
	F
	· Multiply 1-digit numbers with up to two decimal places by whole numbers

	
	F
	· Add and subtract fractions with different denominators and mixed numbers, using the concept of equivalent fractions

	
	F
	· Multiply simple pairs of proper fractions, writing the answer in its simplest form

	
	F
	· Divide proper fractions by whole numbers (⅛ ÷ 2) = 1/16

	
	F
	· Associate a fraction with division and calculate decimal fraction equivalents (for example, 0.375 for ⅜)

	
	A
	· Express missing number problems algebraically

	
	A
	· Find pairs of numbers that satisfy number sentences involving two unknowns


	Year 6 Expectations (continued)

	
	G
	· Recognise, describe and build simple 3D shapes, including making nets

	
	G
	· Compare and classify geometric shapes based on their properties and sizes and find unknown angles in any triangle, quadrilateral and regular polygons

	
	G
	· Illustrate and name parts of circles, including radius, diameter and circumference and know that the radius is half the diameter

	
	M
	· Use, read, write and convert between standard units, converting measurements of length, mass, volume and time from a smaller unit of measure to a larger unit, and vice versa, using decimal notation to up to 3 decimal places

	
	M
	· Calculate the area of a parallelogram and triangles and calculate, estimate and compare volume of cubes and cuboids using standard units

	
	S
	· Interpret and construct pie charts and line graphs and use these to solve problems
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Year 6: Place Value
	Place
Value
	Read, write, order and compare numbers up to 10 000 000 and determine the value of each digit. Round any whole number to a required degree of accuracy.

	
	Use negative numbers in context, and calculate intervals across zero.  Solve number and practical problems that involve all of the above.


	Spot the mistake

	Spot the mistake in this sequence of numbers:
-80;   -40;   10;   50


	True or false

	When I count backwards in 50s from 10 I will say -200?



	True or false?

	The temperature is -5°C, it gets 2°C warmer. It is now -5°C.



	Place Value

	What is the value of the digit 6 in these numbers? 
6787555                                 95467754 


	Create a number

	Create seven digit numbers where the digit sum is 6 and the tens of thousands digit is 2.  e.g. 3,020,001 
What is the largest/smallest number you can make? 




	Rounding

	Two numbers each with two decimal places round to 23.1 to one decimal place. The total of the numbers is 46.2. What could the numbers be? 



	Rounding

	Give an example of a 6-digit number which rounds to the same number when rounded to the nearest 10000 and 100000. 



	Consecutive numbers

	Find 3 consecutive numbers.
· The first has to be a multiple of 2
· The second a multiple of 3
· The third a multiple of 4.
Now find some more
What do you notice?

	Find 3 consecutive numbers.
· The first has to be a multiple of 3
· The second a multiple of 4
· The third a multiple of 5.
Now find some more
What do you notice?
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Year 6: Addition, Subtraction, Multiplication & Division
	Add, Sub, Mult, & Division
	Multiply and divide numbers up to 4 digits by a 2-digit whole number using the formal written methods and interpret remainders as whole number remainders, fractions, or by rounding.

	
	Identify common factors, common multiples and prime numbers.

	
	Use their knowledge of the order of operations to carry out calculations involving the four operations.

	
	Solve addition and subtraction multi-step problems in contexts, deciding which operations and methods to use and why.


	Remembering your time at school

	As a Year 6 pupil you will have done many things over and over again in school. The table below gives you an overview of some of these.

	Activity

	Minutes per day

	Break time
	60

	Lining-up
	10

	Reading
	45

	Assembly
	15

	PE
	30

	Writing out learning objectives
	5

	Writing the date
	2

	Listening to a story
	15

	If every school year has 40 weeks and every school day has 360 minutes and you will have been in school for 7 years (Reception to Year 6), work out the following.

	

	How long have you spent in school lining up?

	

	How many more minutes, every year, will you have spent reading than doing PE?

	

	What percentage of each day do you spend reading?

	

	Create a pie chart showing the activities you do during a typical day? You will need to use a pair of compasses and a protractor for this.
(Don’t forget that you will have a large proportion of time doing other activities that are not shown on the table – call this ‘other’ on your pie chart.)

	


	Mayan pyramids

	When building a pyramid the Mayans discovered that it took:
· 5 men 1 day to cut out and shape 10 bricks
· 5 men 1 day to transport 4 bricks to the pyramid site;
· 2 men 1 day to lay 10 bricks in position on the pyramid.
Please note the men are only allowed to be deployed to one activity, ie, quarry men; transporters; or builders.


	If all the bricks were already cut out of the quarry, how many bricks could 30 men have transported to the pyramid site in 1 week?


	

	If you had 50 men at your disposal, show one way in which you could use them to ensure that at least 150 bricks were in position on the pyramid within one week?  


	


	Your Saturdays

	During a typical Saturday you recorded how you spent your time. The table below shows your break down. 


	Activity

	Minutes per day

	Sleeping
	550

	Reading 
	60

	Eating
	80

	Washing, etc.
	40

	Playing on the computer
	160

	Watching TV
	250

	Talking on the telephone
	50

	Arguing with your sister or brother
	40

	Playing outside
	150

	Exercising
	60


	What percentage of a typical Saturday do you spend in total, watching TV and playing on the computer? (Give your answer to the nearest whole number.)

	

	If there are 52 Saturdays in a year, how many more minutes in a year will you have spent playing on the computer compared with reading?

	

	What percentage of each Saturday do you spend reading? (To the nearest whole number.)

	

	Create a graph of your choice to show how you spend your Saturdays. (Choose an appropriate scale for your graph.)


	


	
Length of Longboat
Number of boats available
Number of Vikings that it could take
Cost of hiring 1 longboat
(in Viking coins)
10m
3
25
250
8m
4
20
200
6m
6
15
180
4m
8
12
156
3m
15
10
150
(The table below tells you the cost per Viking on each boat)

Type of Longboat
Cost per Viking
10m
10 Viking coins
8m
10 Viking Coins
6m
12 Viking coins
4m
13 Viking coins
3m
15 Viking coins
Work out how he could transport 305 men to England in the cheapest possible way.
Type of longboat
Number hired
Total number carried
Total Cost
10m
8m
6m
4m
3m
Total Cost



	Missing number: True or false?

	In the number sentence 6.32 +           = 8. Is the missing number 1.68?


	Missing symbols

	Write the missing signs ( + - x ÷ ) in this number sentence:
               6             12.3 = 61.9           11.9


	What else do you know?

	If you know that 86.7 + 13.3 = 100.  Then, what other facts do you know?



	Finding numbers

	Three 4-digit numbers total 12435.
What could they be?


	Estimating

	Circle the number that is the best estimate to 932.6 - 931.05
     1.3           1.5           1.7           1.9



	Always, sometimes, never

	Is it always, sometimes or never true that the sum of two consecutive triangular numbers is a square number?



	Missing Number

	
2.4 ÷ 0.3 =                x 1.25
Which number could be written in the box?


	Use a fact

	12 x 1.1 = 13.2        
Use this fact to work out:
15.4 ÷ 1.1 =
27.5 ÷ 1.1 =


	Making links

	0.7 x 8 = 5.6
How can you use this fact to solve these calculations?
0.7 x 0.08 =
0.56 ÷ 8 =


	Missing digits

	What goes in the missing box?

18      4 ÷ 12 = 157

38      5 ÷ 18 = 212.5

33      2 ÷ 8 = 421.5

38 x       .7 = 178.6

	Find the number

	Find the smallest number that can be added to or subtracted from 87.6 to make it exactly divisible by 8/7/18.



	Always, sometimes, never

	Is it always, sometimes or never true that dividing a whole number by a half makes the answer twice as big?


	Always, sometimes, never

	Is it always, sometimes or never true that when you square an even number, the result is divisible by 4?


	Always, sometimes, never

	Is it always, sometimes or never true that multiples of 7 are 1 more or 1 less than prime numbers?


	Which is correct?

	Which of these number sentences is correct?
3 + 6 x 2 =15
6 x 5 – 7 x 4 = 92
8 x 20 ÷ 4 x 3 = 37


	Use the inverse

	Use the inverse to check if the following calculations are correct:
2346 x 46 = 332796
27.74 ÷ 19 = 1.46



	Size of an answer

	The product of a 2-digit digit number and a number with two decimal places is 21.34
What could the numbers be?



	Matrix addition

	Below there is a 3 x 3 matrix.
· Put in the numbers 1 to 9 in each square and only use the numbers once.
· Make up six 3-digit numbers by putting together each horizontal and each vertical line’s numbers as shown below.
· Organise your matrix so that when added together your six 3-digit numbers add up to more than 4000
· Now organise your matrix so that when added together your six 3-digit numbers add up to less than 3000

	                                                                    EXAMPLE

6
1
3
9
5
7
2
8
4
                                                            613 + 957 + 284 + 692 + 158 + 374 =  3,078 

	Now challenge yourself to get as close to 3,500 as you can.

	

	Now challenge yourself to get the highest possible number.

	


	Triangular thinking

	Look at the example on the left hand side below. Now complete the problem on the right hand side.

	
               x           


                                                    +
                           6
                 -

	
                   x

                                                    +
                 -
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Year 6: Fractions
	Fractions
	Use common factors to simplify fractions; use common multiples to express fractions in the same denomination.

	
	Add and subtract fractions with different denominators and mixed numbers, using the concept of equivalent fractions.

	
	Multiply simple proper fractions and simplify the answer (e.g. ¼ x ⅟₂ = ⅟₈).  Divide proper fractions by whole numbers (e.g. ⅓ ÷ 2 = ⅙).

	
	Identify the value of each digit to three decimal places and multiply and divide numbers by 10, 100 and 1000 where the answers are up to three decimal places.

	
	Multiply one-digit numbers with up to two decimal places by whole numbers.  Use written division methods in cases where the answer has up to two decimal places.

	
	Recall and use equivalences between simple fractions, decimals and percentages, including in different contexts.


	The blood in the human body

	The human body contains 5 litres of blood. 45% of blood is made up of blood cells and 55% is made up of plasma. Work out the volume of blood cells and plasma we have.

	

	If it takes approximately 30 seconds for 5 litres of blood to travel around the body, how much blood will have travelled around in 1 hour?

	

	If the heart beats 72 times each minute, how much blood does the heart pump out with each beat (to the nearest hundredth of a litre)?

	

	How much blood travels around the body in one hour?
	How much blood does the heart pump with each beat?

	
	


	Heart beat

	On average, the heart beats 72 times in one minute. When exercising the heart beats 50% faster and when sleeping the heart beats 25% slower. 

	

	Work out how many beats the heart will make if you exercise for 90 minutes and how many beats it makes if you are asleep for 6 hours?

	

	If it takes approximately 30 seconds for the 5 litres of blood to travel around your body, how much blood will have travelled around your body in 1 day?

	


	Printing Company

	A printing company has 20 people working for it for 8 hours each day. There are 3 different departments: printing; sorting and packing. They have to get books with 1,500 pages ready for sending out. 
· It takes 1 person 1 minute to print 200 pages.
· It takes 1 person 1 minute to sort and bind 60 pages.
· It takes 1 person 5 minutes to pack and label 1 book for sending out.   

	If the publishing company has 10 people at its disposal how can it use them to make sure that they have at least 500 books ready after 5 days?  

	Department
People
Pages per minute
Pages per hour
Books per hour
Books per day
Printing
1
200
12,000
8
64
2
600
24,000
16
128
Sorting
1
60
3,600
2.4
19.2
2
120
7,200
4.8
38.4
Packing
1
-
-
12
96
2
24
192
Department
Number of people


	All 10 workers earned £9.50 per hour; each worked 8 hours per day. The books cost £25 each. How much profit or loss will the company make if they produce 500 books a week (5-day working week)?

	


	How much money?

	One thousandth of my money is 31p. 
How much do I have?


	True or false?

	25% of 23km is longer than 0.2 of 20km.


	Find an example

	Give an example of a fraction that is greater than 1.1 and less than 1.5.



	Ordering fractions

	Sam put these fractions in order starting with the smallest. Are they in the correct order?
Thirty three fifths
Twenty three thirds
Forty five sevenths


	True or false?

	In all of the numbers below, the digit 6 is worth more than 6 hundredths.
3.6             3.063            3.006           6.23           7.761           3.076
Is this true or false?
Change some numbers so that it is true.



	What needs to be added?

	What needs to be added to 6.543 to make 7?
What needs to be added to 3.582 to make 5?


	Closest in value

	Circle the two decimals which are closest in value to each other.
0.9            0.09           0.99             0.1            0.01


	Rounding

	Write the answer of each calculation rounded to the nearest whole number.
75.7 × 59
7734 ÷ 60
772.4 × 9.7
20.34 × (7.9 – 5.4)


	Same and different

	What’s the same, what’s different?
… when you round numbers to one decimal place and two decimal places?


	Odd one out

	Which is the odd one out in each of these collections of 4 fractions?
3/4            9/12            26/36          18/24
4/20          1/5              6/25            6/30


	Ordering

	Put these in order, starting with the largest.
23%          5/8          3/5          0.8


	The answer is…

	The answer is 1/8 , what is the question (involving fractions / operations)?



	Undoing

	I multiply a number with three decimal places by a multiple of 10. 
The answer is approximately 3.21
What was my number and what did I multiply by?



	Undoing

	When I divide a number by 1000 the resulting number has the digit 6 in the units and tenths and the other digits are 3 and 2 in the tens and hundreds columns. 
What could my number have been?



[image: image19.jpg]



Year 6: Ratio and Proportion
	Ratio & Proportion
	Solve problems involving the calculation of percentages (e.g. of measures) such as 20% of 360 and the use of percentages for comparison.

	
	Solve problems involving similar shapes where the scale factor is known or can be found.  Solve problems involving unequal sharing and grouping using knowledge of fractions and multiples.


	Planting bulbs

	In a flower bed a gardener plants 3 red bulbs for every 4 white bulbs. 
How many red and white bulbs might she plant?
If she has 100 white bulbs, how many red bulbs does she need to buy?
If she has 75 red bulbs, how many white bulbs does she need to buy?
If she wants to plant 140 bulbs altogether, how many of each colour should she buy?



	Mixing paint

	Purple paint is made from red and blue paint in the ratio of 3:5.  To make 40 litres of purple paint how much would I need of each colour?



	What do we know?

	88% of a sum of money = £242. Make up some other statements.
Write real life problems for your number sentences.



	Undoing

	I think of a number and then reduce it by 15%. The number I end up with is 306. What was my original number?



	Sale

	In a sale where everything is reduced by 15% I paid the following prices for three items.
£255,   £850,    £4.25
What was the original selling price?



	Unpicking

	A recipe needs to include three times as much apple than peach. The total weight of apples and peaches in a recipe is 700 grams. How much apple do I need?


	Unpicking

	A 50-seater coach travels to the match. Most of the seats are taken.
Junior tickets cost £13 and Adult tickets cost £23.
The only people on the coach are Juniors and Adults.
The total amount paid for tickets is approximately £900.
How many people on the coach were adults and how many were juniors?
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Year 6: Algebra
	Algebra
	Express missing number problems algebraically. Use simple formulae expressed in words.

	
	Generate and describe linear number sequences.

	
	Find pairs of numbers that satisfy number sentences involving two unknowns.  Enumerate all possibilities of combinations of two variables.


	Connected calculations

	p and q each stand for whole numbers.
p + q = 1000 and p is 150 greater than q.
Work out the values of p and q.



	Undoing

	The diagram below represents two rectangular fields (A and B) that are next to each other.

Field A is twice as long as field B but their widths are the same and are 7.6 metres.
If the perimeter of the small field is 23m, what is the perimeter of the entire shape containing both fields?
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Year 6: Measures
	Measures
	Solve problems involving the calculation and conversion of units of measure, using decimal notation up to three decimal places where appropriate.  Convert between miles and km.

	
	Use, read, write and convert between standard units of measure, converting length, mass, volume & time from smaller to larger units, and vice versa, using decimal notation to up to 3 decimal places.

	
	Recognise that shapes with the same areas can have different perimeters and vice versa.

	
	Calculate the area of parallelograms and triangles.  Recognise when it is possible to use formulae for area and volume of shapes.

	
	Calculate, estimate and compare volume of cubes and cuboids using standard units, including centimetre cubed (cm2) and cubic metres (m3), and extending to other units. 


	Reading maps

	On a map of the locality, 2.5cm represents 1km. Work out the actual distances between the towns and the amount of time it would take to travel between the towns if:  

	· The measurement between Town A and town B is 100 cm.
· A road between Town A and Town B measures 25% more than the distance as measured on a map.
· A car travels at 30km per hour between the two towns. 

	Distance between Town A and B (as measured on a map).
	Time to travel by road between Town A and Town B.

	
	


	Battery Life

	An electronic toy robot uses 1,500 hours’ worth of battery time per year. There are 3 types of batteries that can be bought. Using the table below, work out which battery provides best value for money for powering the robot.

	Battery Type A
Battery Type B
Battery Type C
Lifespan 
(in hours)
25 hours
30 hours
50 hours
Cost 
£12.50
£16.75
£21.30
Best Value                                                                    Least Value



	Tickets for pop event

	A group of 4 music fans wanted to see all their 3 favourite groups perform but wanted to do it in the cheapest way. The groups were performing at 4 different venues. The table below shows the cost of the tickets at each venue and the cost for each person to get there.

	Group
Venue
Ticket cost
All Directions
Birmingham
£15
Manchester
£12
London
£20
Glasgow
£10
Big Mixture
Birmingham
£20
Manchester
£25
London
£18
Glasgow
£13
McFluffy
Birmingham
£26
Manchester
£18
London
£16
Glasgow
£19


	They had to buy 4 tickets but could travel to the venues together.
The cost for all 4 to get the venues were as follows: Birmingham £25; London £30; Manchester £15 and Glasgow £22.

	Work out how they can go and watch all 3 groups in the cheapest possible way.

	


	      
                       15m
                  
 

                                   20m       20m 
                                                                            10m                                                          15m
                   10m                                                        
                                                                                                                30m
                         10m
                              
                            15m
                                                                                                                    8m
                                                                                       8m
                                                   25m             


	Each of the fields can produce either 25kg of apples per m2; 20kg of pears per m2 or 60kg of potatoes per m2.
The farmer can sell his apples to the supermarket at 25p per kg for apples; 30p per kg for pears and 12p per kg for potatoes.  
He has to produce all three crops
(a) Which crop will make the most money?
(b) Which crop will make the least amount of money? 
Use the grids below to help you.

	Field
Area
Fruit produced (kg)
Money made
A
Pe
Po
A
Pe
Po
Area of Field A
Area of Field B
Area of Field C


	If the farmer can only grow one crop in each field. Which crop should he grow where to make most profit?

	


	Football fans

	4 football fans wanted to see their favourite team play against 4 different teams but wanted to do it the cheapest way possible. Their team was playing against the teams outlined below. The table below shows the cost of the tickets against each team and the cost for each person to get there.

	Team played against
Ticket cost
Cost for all 4 to get there
Birmingham
£15
£60
Manchester
£17
£75
London
£20
£83
Glasgow
£10
£75
Cardiff
£20
£78
Swindon
£25
£65
Newcastle
£18
£30
Liverpool
£19
£50
Coventry
£26
£23
Bristol
£18
£48
Bedford
£16
£63
Norwich
£19
£73


	They had to buy 4 tickets for each match but could travel to the venues together.

	Work out how they can go and watch 4 matches but spend as little as possible. Use the table provided to help you.

	Team played against
4 Tickets will cost
Cost for all 4 to get there
Total Cost
Birmingham
Manchester
London
Glasgow
Cardiff
Swindon
Newcastle
Liverpool
Coventry
Bristol
Bedford
Norwich
Matches watched:
Total Cost:



	Order

	Put these amounts in order starting with the largest.
100 cm3
1000000 mm3
1 m3


	Undoing

	A film lasting 200 minutes finished at 17:45. 
At what time did it start?



	Cuboid

	A cuboid has a volume between 200 and 250 cm cubed.
Each edge is at least 4cm long. 
List four possibilities for the dimensions of the cuboid.



	Cuboid

	Chen, Megan and Sam have parcels. 
Megan’s parcel weighs 1.2kg, Chen’s parcel is 1500g and Sam’s parcel is half the weight of Megan’s parcel.
Write down some other statements about the parcels. 
How much heavier is Megan’s parcel than Chen’s parcel?


	Perimeter

	A square has a perimeter of 12 cm. When 4 squares are put together, the perimeter of the new shape can be calculated.
For example:


What arrangements will give the maximum perimeter?



	Always, sometimes, never

	The area of a triangle is half the area of the rectangle that encloses it. Circle your answer.
                                           always         sometimes         never


	Miles and miles

	8 km = 5 miles

16km =            miles

4 km =               miles
Fill in the missing number of miles.
Write down some more facts connecting kilometres and miles.
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Year 6: Geometry
	Geometry
	Draw 2-D shapes using given dimensions and angles.  Recognise, describe and build simple 3-D shapes, including making nets.

	
	Compare and classify geometric shapes based on their properties and sizes and find unknown angles in any triangles, quadrilaterals, and regular polygons.

	
	Illustrate and name parts of circles, including radius, diameter and circumference and know that the diameter is twice the radius.

	
	Recognise angles where they meet at a point, are on a straight line, or are vertically opposite, and find missing angles.


	Reading glasses


	A person finds out that he can read very well using a 7 cm lens in Position A, if he holds his book at a 60° angle from the lens. If he wears another type of lens, he can hold his book further away at an angle of 80° from the lens (Position B).  

	                      Position A  
                             60°
                 7cms                                    book
                             60°
 Lenses
                       Position B
                             
                              80°
                7 cms                                                                            book
                              80°


	If the lens is 7cm, make a diagram to find out how far he needs to hold the book for both Position A and B.  


	What’s the same, what is different

	What is the same and what is different about the nets of a triangular prism and a square based pyramid?



	Visualising

	Jess has 24 cubes which she builds to make a cuboid. Write the dimensions of cuboids that she could make.
List all the possibilities.



	Possibilities

	If one angle of an isosceles triangle is 36 degrees.
What could the triangle look like? Draw it.
Are there other possibilities?



	Net

	Draw a net for a cuboid that has a volume of 24 cm3.



	Always, sometimes, never

	Is it always, sometimes or never true that, in a polyhedron, the number of vertices plus the number of faces equals the number of edges?

	                 always                              sometimes                          never



	Always, sometimes, never

	Is it always, sometimes or never true that, two of the angles of an isosceles right angled triangle measure 45°?

	                 always                              sometimes                          never
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Year 6: Position & Direction
	Position & Direction
	Describe positions on the full coordinate grid (all four quadrants).

	
	Draw and translate simple shapes on the coordinate plane, and reflect them in the axes.


	Working backwards

	Two triangles have the following co-ordinates:
Triangle A:
(3, 5) (7, 5) (4, 7)
Triangle B:
(3, 1) (7, 1) (4, 3)
Describe the translation of triangle A to B and then from B to A.
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Year 6: Statistics
	Statistics
	Interpret and construct pie charts and line graphs and use these to solve problems. 

	
	Calculate and interpret the mean as an average.


	Average

	Make up a set of five numbers with a mean of 2.7



	Average

	Make up a set of eight numbers with a mean of 5.75.



	Missing Information

	The mean score in six spelling tests, with 20 questions, is 15.
Five of the scores were 13, 12, 17, 18, 16 
What was the missing score?
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Farming Problem�
�
A farm has 3 irregular shaped fields. Throughout the year, the farmer uses these fields to produce 3 types of fruit and vegetables: apples; pears and potatoes.


�
�






The Viking Problem�
�
A Viking Lord needed to defend his settlement. He had an army of 305 Vikings at his disposal. He needed to get them to England, the cheapest possible way. 


He could hire as many of the 5 different longboats that he needed.�
�
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