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Introduction

In order to help you plan effectively for the implementation of the new specification we have produced sample schemes of work and lesson plans for Mathematics A. These support materials are designed for guidance only and play a secondary role to the specification.  
Each scheme of work and lesson plan is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and learners’ needs.

This booklet provides examples of how to structure the teaching of this unit; the teaching hours are suggestions only.

The specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this support material booklet should be read in conjunction with the specification. If clarification on a particular point is sought then that clarification should be sought in the specification itself.
	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	N/A
	Topic
	FC1 - General problem solving skills

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	1.1 - Solve problems using mathematical skills

· select and use suitable problem solving strategies and efficient techniques to solve numerical problems
· identify what further information may be required in order to pursue a particular line of enquiry and give reasons for following or rejecting particular approaches
· break down a complex calculation into simpler steps before attempting to solve it and justify their choice of methods
· use notation and symbols correctly and consistently within a problem
· use a range of strategies to create numerical representations of a problem and its solution; move from one form of representation to another in order to get different perspectives on the problem 
· interpret and discuss numerical information presented in a variety of forms
· present and interpret solutions in the context of the original problem
· review and justify their choice of mathematical presentation
· understand the importance of counter-example and identify exceptional cases when solving problems
· show step-by-step deduction in solving a problem
· recognise the importance of assumptions when deducing results; recognise the limitations of any assumptions that are made and the effect that varying those assumptions may have on the solution to a problem
· draw on their knowledge of operations and inverse operations (including powers and roots), and of methods of simplification (including factorisation and the use of the commutative, associative and distributive laws of addition, multiplication and factorisation) in order to select and use suitable strategies and techniques to solve problems and word problems, including those involving ratio and proportion; fractions, percentages, measures and conversion between measures, and compound measures defined within a particular situation
	These skills could be taught within the other content areas in the context of different areas of maths 
	
	


	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	6-8 hours
	Topic
	FC2 - Number

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	2.1 - Add, subtract, multiply and divide any number

· derive integer complements to 100
· recall all multiplication facts to 10 ( 10, and use them to derive quickly the corresponding division facts
· understand and use positive and negative numbers both as positions and translations on a number line
· calculate a given fraction of a given quantity, expressing the answer as a fraction
· express a given number as a fraction of another
· add and subtract fractions by writing them with a common denominator
· multiply and divide a fraction by an integer and by a unit fraction
· understand and use unit fractions as multiplicative inverse

	· MyMaths.co.uk - Sky Solver - Add 100
· MyMaths.co.uk - Introducing Multiplication
· Negative number puzzle
· MyMaths.co.uk - Negatives1
· MyMaths.co.uk - Fractions1
· MyMaths.co.uk - Adding fractions
· MyMaths.co.uk - Mult Div Fractions
 MyMaths.co.uk - Multiplying Fractions
 MyMaths.co.uk - Dividing Fractions

	Number Line Bounce - NLVM
Tarsia – negative numbers at SmartBoard Notepad files for teaching mathematics
SmartBoard Notepad files for teaching mathematics – lots of tarsia puzzles to download on fractions and processes

Fractions - Adding - NLVM
Fractions review
Adding and subtracting fractions
Worksheet: Fraction addition
nrich.maths.org :: Mathematics Enrichment :: The Greedy Algorithm – unit fraction investigation
Mixed numbers and improper fractions
Follow me cards: Calculating fractions
nrich.maths.org :: Mathematics Enrichment :: Peaches Today, Peaches Tomorrow....
nrich.maths.org :: Mathematics Enrichment :: Fractions in a Box
	

	2.2 - Approximate to a specified of appropriate degree of accuracy 

· round to the nearest integer, to any number of decimal places, specified or appropriate, and to any number of significant figures(1)
· give solutions in the context of the problem to an appropriate degree of accuracy, interpreting the solution shown on a calculator display(3), and recognising limitations on the accuracy of data and measurements

	Rounding and estimation hangman
MyMaths.co.uk - RoundingDecimal
MyMaths.co.uk - Decimal Places
MyMaths.co.uk - Significant Figures
MyMaths.co.uk - Estimatingintro
MyMaths.co.uk - Estimating

	Approximation
Rounding and estimation hangman
VTC - KS4 - Maths - Number

	These build on the work from unit A501
(1) Round 345·46 to the nearest integer, 1 decimal place, 2 significant figures

(3) Know that 3·66666667 on a calculator is a recurring decimal

	2.3 - Use calculators effectively and efficiently

· use calculators effectively and efficiently(1)
· know how to enter complex calculations and use function keys for reciprocals, squares and powers

· enter a range of calculations, including measures
· understand the calculator display, knowing when to interpret the display(2),  when the display has been rounded by the calculator, and not to round during the intermediate steps of a calculation
	
	KS4 Number – standard form activities
	(1) Calculate 1·63, 
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(2) Know that 3·5 on a calculator means 3·50 in money context


	2.4 - Substitute numbers into expressions involving indices

· substitute positive and negative numbers into expressions such as 3x2 + 4 and 2x3 and evaluate the outcome
	MyMaths.co.uk - Substituting
MyMaths.co.uk - Substituting Further
	SmartBoard Notepad files for teaching mathematics – substitution tarsia file


	


	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	1 hour
	Topic
	FC3 - Use upper and lower bounds

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	3.1 - Inaccuracy in measurement

· recognise that measurements given to the nearest whole unit may be inaccurate by up to one half in either direction
	MyMaths.co.uk - Upper and Lower Bounds Introduction
	http://www.mathedup.co.uk/Resources/Key Stage 4/Number/Accuracy/Upper and Lower bounds.xls

	


	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	8-10 hours
	Topic
	FC4 - Social arithmetic

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	4.1 - Apply problem solving skills

· analyse real life problems using mathematical skills
· apply mathematical skills when solving real life problems
· communicate findings from solutions to real life problems
· interpret solutions to real life problems
	Compare differing costs of services eg phone tariffs, utility costs, taxi services, car hire, party costs, etc. Encourage students to write reports comparing data – link this to real life graphs and comparing sets of data
	Emphasise clear written communication eg correct punctuation, sentences, possible bullet points, etc.
Carbonfootprint analysis
[Also see AO3 Guide, Case 10]

	

	4.2 - Use percentage and repeated percentage change
· solve simple percentage problems in real life situations, including increase and decrease(1)
	MyMaths.co.uk - PercentageSums
MyMaths.co.uk - Percentage Change Introduction
	Percentage increase tutorial
Maths 4 Real: Percentage change
eg Compare different savings accounts – growth from the same investment
eg Sales comparisons eg Which is better - 20% off or save 1/6? Give reasons
	(1) Contexts may include finding % profit/loss, interest, tax. discount
Include compound interest and depreciation

	4.3 - Understand and use direct and indirect proportion

· solve word problems about proportion, including using informal strategies and the unitary method of solution(1)
	MyMaths.co.uk - SimpleProp
MyMaths.co.uk - Six Boosters - Proportion
MyMaths.co.uk - Proportionlearn
Solve straightforward problems involving exchange rates. Up-to-date information from a daily newspaper or internet is useful to illustrate varying exchange rates. 


	eg foreign currency and money problems

eg best value for money situations with reasons
[Also see AO3 Guide, Case 10]

	(1) eg 5 books cost £23·50, find the cost of 3 books; foreign currency conversion; recipes; best value for money problems

	4.4 -Solve real life problems involving measures

· explore and solve problems in real life contexts that use common measures (including time, money, mass, length, area and volume)(1)
· explore and solve problems in real life contexts that use common compound measures such as speed and density
· use checking procedures, including inverse operations; work to stated levels of accuracy
	Use television schedules and bus/train timetables to aid calculation of lengths of time in both 12-hour and 24-hour clock formats. 

Activity: Create a timetable for a bus/train running on a single track line between two local towns. 

Costing trips out – eg holidays, train journeys, days out at theme park – have real data for students to use in terms of timetables and costs

Link measure aspects to the topic on mensuration

Compare differing costs of services eg phone tariffs, utility costs, taxi services, car hire. Encourage students to write reports comparing data – link this to real life graphs
	Athletics - 400 m running track functional problems
Athletics track - support sheets
Oldnewyear time problem - functional
Oldnewyear - support sheets
nrich.maths.org :: Mathematics Enrichment :: How Much Did it Cost?
nrich.maths.org :: Mathematics Enrichment :: Bike Ride
nrich.maths.org :: Mathematics Enrichment :: Train Timetable
	(1) Contexts may include interpreting timetables, costs of days out, paving patios, cost of decorating a room, contrasting costs of services


	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	2-3 hours
	Topic
	FC5 - General algebra and coordinates

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Repeated topic across all 3 units – covered in units A and B

Only change is 

· understand that one coordinate identifies a point on a number line, two coordinates identify a point in a plane and three coordinates identify a point in space, using the terms ‘1D’, ‘2D’ and ‘3D’
	MyMaths.co.uk - 3D Coordinates
	
	Coordinate work now extends into 3 dimensions




	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	3-5 hours
	Topic
	FC6 - Algebraic manipulation

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	6.1 - Manipulate algebraic expressions

· understand that the transformation of algebraic expressions obeys and generalises the rules of general arithmetic(1)
· manipulate algebraic expressions by collecting like terms(2), by multiplying a single term over a bracket, and by taking out common factors(3)
	See also unit A – FA8

Try algebra pyramids for collecting like terms, matching games – expression with answer, odd ones out

MyMaths.co.uk - SimplifyingExpressions
MyMaths.co.uk - FactoriseExpressions
Expanding brackets
Tarsia and Easiteach resources: Algebra – select from these resources
	Tarsia puzzle – simplifying at SmartBoard Notepad files for teaching mathematics
MyMaths.co.uk - Simplify Pairs
MyMaths.co.uk - Simplify Pairs 2
Algebra Tiles - NLVM
Tarsia – expanding brackets at SmartBoard Notepad files for teaching mathematics
	(1) a(b + c) = ab + ac
(2) x + 5 – 2x – 1 = 4 – x
(3) 9x – 3 = 3(3x – 1) or                            x2 – 3x = x(x – 3) 


	6.2 - Use trial and improvement to solve equations

· use systematic trial and improvement to find approximate solutions of equations where there is no simple analytical method of solving them(1)
	MyMaths.co.uk - Trial and Improvement
	Trial and improvement interactive

	(1) x3 = x – 900; 
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	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	4-5 hours
	Topic
	FC7 - Real life and non-linear functions

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	7.1 - Functions from real life

· discuss and interpret graphs modelling real situations
	MyMaths.co.uk - Speedgraph
	nrich.maths.org :: Mathematics Enrichment :: Four on the Road
[Also see AO3 Guide, Case 7]

	Distance time graphs, mobile phone charges, electricity bills

Graphs may not be linear. Purely linear cases are dealt with in Unit A502

	7.2 -  Plot graphs of simple quadratic functions

· generate points and plot graphs of simple quadratic functions(1)
· find approximate solutions of a quadratic equation from the graph of the corresponding quadratic function(2)
	MyMaths.co.uk - Quadratic Graphs – First 3 parts
	Quadratic graphs
Sketching parabolas
Quadratic graphs: Interactive spreadsheet
Worksheet: Sketching parabolas

	(1) y = x2; y = 3x2 + 4
(2) Solve 3x2 + 4 = 8 from graph of y = 3x2 + 4


	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	4-5 hours
	Topic
	FC8 - General measures

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	8.1 - Interpret scales and use measurements

· interpret scales on a range of measuring instruments, including those for time and mass
· know that measurements using real numbers depend on the choice of unit
· understand angle measure using the associated language(1)
· convert measurements from one unit to another
· know approximate metric equivalents of pounds, feet, miles, pints and gallons(2)
· recognise that measurements given to the nearest whole unit may be inaccurate by up to one half in either direction
· convert between area measures (including square centimetres and square metres), and volume measures (including cubic centimetres and cubic metres)(3)
· understand and use compound measures (including speed(4) and density)
	MyMaths.co.uk - TimeCalcs
MyMaths.co.uk - Timetables
MyMaths.co.uk - Measures Mass
Categorising angles
Acute or Obtuse?
MyMaths.co.uk - Convert
MyMaths.co.uk - Imperial Measures
MyMaths.co.uk - Upper and Lower Bounds Introduction
MyMaths.co.uk - Speed

	MyMaths.co.uk - Millionaire - Measures
MyMaths.co.uk - Millionaire
KS4 Shape – converting units link
	(1) Use bearings to specify direction
(2) Convert 23 cm2 to mm2
(3) A water barrel holds 10 gallons. Roughly how many litres is this?

(4) How far do you go in 3 hours travelling at 40 mph?
Include problems in selecting the most appropriate metric unit for a particular situation – provide the choices eg m/km/g/kg/l/ml/mm etc.
Independent research on internet – Which is bigger?
1 kg or 1lb

1 tonne or 1 ton etc.
Give reasons – produce poster



	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	8-10 hours
	Topic
	FC9 - Area and volume

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	9.1 - Perimeter, area (including circles), and volume

· find areas of rectangles, recalling the formula, understanding the connection to counting squares 

· recall and use the formulae for the area of a parallelogram and a triangle
· work out the surface area of simple shapes using the area formulae for triangles and rectangles
· calculate perimeters and areas of shapes made from triangles and rectangles
· find circumferences of circles and areas enclosed by circles, recalling relevant formulae(1)
· find volumes of cuboids, recalling the formula and understanding the connection to counting cubes(2)  
· calculate volumes of right prisms and of shapes made from cubes and cuboids
· use ( in exact calculations
	MyMaths.co.uk - Area of a Rectangle
MyMaths.co.uk - Area of a Parallelogram
MyMaths.co.uk - Area of a Triangle
MyMaths.co.uk - Circumference
MyMaths.co.uk - Area of a circle
MyMaths.co.uk - VolumeCuboid
MyMaths.co.uk - VolumeMovie
MyMaths.co.uk - VolumeCylinder
Challenge: An A4 sheet of paper can be rolled into a cylinder in two ways. Which gives the biggest volume? 


	KS4 Shape – tarsia and puzzles on area/vol

House design: Area and perimeter
Worksheet: Area, perimeter, volume
Area and perimeter cross number
nrich.maths.org :: Mathematics Enrichment :: Tangram
nrich.maths.org :: Mathematics Enrichment :: Hidden Dimensions
nrich.maths.org :: Mathematics Enrichment :: Pick's Theorem
Perimeter and area problem
Circle area
Circle problem
Maths 4 Real video: Volume of prisms
Volume of a cuboid
Volume and surface area
Starter problem: Thinking about surface area
Volume and surface area: Building a swimming pool
Maths 4 Real video: Volume of prisms
Starter problem: Cylinder volume
[Also see AO3 Guide, Case 1]
	(1) Could involve semicircles, and inverse problems eg find the diameter if the circumference is 60 cm
(2) Could involve inverse calculations – find the length of an edge given the volume and two other edges

After skills work emphasise functional aspects eg design a patio with area 60 m²                               – How many paving stones will you need?                                   – What will be the cost?

eg You have 100 m of fencing, what is the maximum area that can be enclosed?

A container must have a volume of 1 litre – design some containers with volume 1 litre – extend into which one has the smallest/largest surface area


	9.2 - Use 2D representations of 3D shapes

· explore the geometry of cuboids (including cubes) and objects made from cuboids
· use 2D representations of 3D objects; analyse 3D objects through 2D projections (including plan and elevation) and cross-sections(1)
· draw nets of 3D objects(2)
· solve problems involving the surface area and volume of prisms(3)
· construct nets of cubes, regular tetrahedra, square-based pyramids and other 3D shapes from given information
	MyMaths.co.uk - Elevations
MyMaths.co.uk - Nets
MyMaths.co.uk - Nets

	Net of a cube: Dice visualisation
3D nets and solids
Planes of symmetry
Guess the view: 3D shapes
Building plans
Starter problem: 2D to 3D
nrich.maths.org :: Mathematics Enrichment :: Cubic Conundrum
nrich.maths.org :: Mathematics Enrichment :: All Wrapped Up
	(1) Use of isometric paper is included

(2) eg cube, cuboid and simple pyramids
(3) Could include cylinders


	9.3 - Enlargement

· identify the scale factor of an enlargement as the ratio of the lengths of any two corresponding line segments and apply this to triangles
· understand that enlargement preserves angle but not length
· understand the implications of enlargement for perimeter(1)
· understand the implications of enlargement for area and volume(2)
	MyMaths.co.uk - Enlargement 

MyMaths.co.uk - Asf – basic understanding only

MyMaths.co.uk - Vsf – basic understanding only
	Enlargements
nrich.maths.org :: Mathematics Enrichment :: Who Is the Fairest of Them All?
Scale factors
Worksheet: Enlargement
nrich.maths.org :: Mathematics Enrichment :: Double Your Popcorn, Double Your Pleasure

	(1) Know that sf 2 also doubles perimeter

(2) Know that sf 2 does not double area or volume


	OCR GCSE Mathematics A J562 Unit A503/01

	Suggested teaching time
	4-6 hours
	Topic
	FC10 - The study of chance

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	10.1 - Probability

· use the vocabulary of probability to interpret results involving uncertainty and prediction(1)
· understand and use the probability scale(2)
· understand and use estimates or measures of probability from theoretical models (including equally-likely outcomes), or from relative frequency
· list all outcomes for single events, and for two successive events, in a systematic way(3)
· identify different mutually-exclusive outcomes
· know that the sum of the probabilities of all the possible mutually exclusive outcomes is 1(4)
· understand that if they repeat an experiment, they may (and usually will) get different outcomes, and that increasing sample size generally leads to better estimates of probability
· compare experimental data to theoretical probabilities(5)
	MyMaths.co.uk - ProbIntro
MyMaths.co.uk - Prob Simple
MyMaths.co.uk - Listoutcomes
MyMaths.co.uk - RelativeFrequency
· MyMaths.co.uk - Probfair
Use data to check for possible bias – could use dice/coin experiments
	SmartBoard Notepad files for teaching mathematics – probability tarsia file

Probability game
Probability card game: Higher or Lower
Probability interactive page
MyMaths.co.uk - Playcards
Stick or Switch - NLVM
nrich.maths.org :: Mathematics Enrichment :: Which Spinners?
nrich.maths.org :: Mathematics Enrichment :: Three Spinners

	(1) Use impossible, certain, evens, likely, unlikely
(2) Associate 0, 0·5, 1 with impossible, evens and certain and position events on a probability scale

(3) Use a sample space or list combinations systematically eg for 2 dice

(4) Given P(A) find P(not A), and given P(A) and P(B) find                P(not A or B)

(5) Compare the dice experiment results to theoretical and comment on possible bias


OCR GCSE Mathematics A J562 Unit A503/01
Handling Data – Probability and Relative Frequency

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour. 

Learning Objectives for the Lesson
	Objective 1
	Understand that repeating an experiment can result in different outcomes

	Objective 2
	Understand that increasing sample size leads to more reliable results

	Objective 3
	Compare experimental data to theoretical probabilities. Know the meaning of relative frequency

	Objective 4
	Work collaboratively on an experiment, gathering, representing and drawing conclusions from data


Recap of Previous Experience and Prior Knowledge

Students will have prior knowledge that probabilities can be represented as fractions, decimals or percentages. 

Content

	Time
	Content

	10 minutes 
	Introduction/Starter (see below) – simple probabilities quiz to revise prior learning and address any misconceptions. Which probabilities can be given exactly? How can the others be found or estimated?

	10-15 minutes
	Teacher exposition – set up Drawing pin experiment (see below) and base it on question 7 of the Starter and the discussion from the Starter. Allow only 10 minutes initially. Students work in pairs and are provided with 10 drawing pins each. Task is to find the probability of a drawing pin landing pin up when it is dropped. Allow free choice for pairs on how they do this.

	10 minutes
	Feedback on results. 
Key questions:
· How did you record your results?

· How reliable are your results?

· How many times does the experiment need to be done?

· Will your answer be the same as everyone else’s?

Refine the experiment now. Discuss a writing/recording framework eg tabulate results, show the stages, keep a running total, graph of the staged results.

Define the term RELATIVE FREQUENCY as experimental probability.

	15 minutes
	Use the refined model to repeat the experiment – short plenary after 15 minutes.

	10 minutes
	Guess the colour of the counters (see below) – fun experiment linked to previous work. 

This activity is likely to run over and next lesson could begin with a review of the key points from this lesson.
Homework to consider the Sample examination questions (see below) – introduce the term bias.

OR use NRICH PUZZLE – three spinners nrich.maths.org :: Mathematics Enrichment :: Three Spinners


Starter

Find the probabilities of

1
Rolling the number 1 on a fair dice.
2
Picking a red disc from a bag with 5 red discs, 4 blue discs and one green disc.
3
Picking an ace from a pack of 52 cards.
4
Flipping 2 coins and have both land on heads.
5
A red car passes the school in the next 5 minutes.
6
It will rain tomorrow.
7
Dropping a drawing pin and it landing pin up.
Drawing pin experiment

After initial free choice for drawing pin experiment:
Suggest refined model for drawing pin experiment – hopefully these points will come out of the mini-plenary.
Tabulate results – template could be provided.
	Number of trials
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100

	Pin-up
	
	
	
	
	
	
	
	
	
	

	Probability/relative frequency
	
	
	
	
	
	
	
	
	
	

	Decimal value
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Graphing the results – could provide the template again – leave the students to scale.
Ask students to make two observations about the graph and to try to answer the question.
The best estimate of the probability of the drawing pin landing pin up occurs after _______ throws, 

because _______________________________________________________________________














































































































































































































































































































Guess the colour of the counters

Students work in pairs. 
One student selects 10 counters of 3 different colours to be placed in an envelope eg 7 red, 2 yellow, 1 green.

Other student has to deduce the colour of the counters by experiment.

Rules

You may draw one counter at a time only.
You can do this as many times as you wish.
You have one guess only and you score:
10 points for guessing all numbers of colours correctly

3 points for guessing one number of colour correctly

Swap over with partner.
Sample examination questions

1
A record was kept of a train’s arrival times for one month.
Here are the results.
	Arrival
	more than 5 minutes early
	up to 5 minutes early
	on time
	up to 5 minutes late
	between 5 and 10 minutes late
	more than 10 minutes late

	Frequency
	1
	3
	12
	9
	4
	2


What is the experimental probability that the train will be on time?
_________________ [2]

2
Randeep makes a spinner numbered from 1 to 4.


To test the spinner, he spins it 200 times.
Here are his results.

[image: image5.wmf]1

4

32


	Number
	1
	2
	3
	4

	Frequency
	49
	77
	22
	52


(a)
Is the spinner fair?
Explain your answer.
____________ because ________________________________________________________
__________________________________________________________________________ [2]
(b)
Use the table to estimate the probability of getting

(i)
2,

(b)(i)_________________ [1]

 (ii)
an odd number.

(ii)_________________ [2]

3
Paul has a spinner numbered 1, 2, 3, 4 and 5.
[image: image6.wmf]

He spins it 300 times and records the numbers the spinner lands on.
His results are shown in the table.
	Number
	1
	2
	3
	4
	5

	Frequency
	79
	53
	22
	109
	37


(a)
Use the table to estimate the probability that the spinner lands on 4.

(a)_________________ [2]
 (b)
Paul says ‘The results show that the spinner is biased.’


Is he correct?
Explain your answer.
____________ because ________________________________________________________

__________________________________________________________________________ [2]

4
(a)
Mike has a biased six-sided dice.


The relative frequency of the dice showing the numbers 1 to 5 is given in this table.
	Number on dice
	1
	2
	3
	4
	5
	6

	Relative frequency
	0·15
	0·25
	0·18
	0·12
	0·10
	


(i)
Complete the table.

[2]

(ii)
Mike is going to throw the dice 400 times.


About how many times would he expect the dice to show a 2?
(a)(ii)_________________ [1]
 (b)
Mary has an ordinary, unbiased six-sided dice.


Whose dice is more likely to show a 5?
Explain your answer.
____________ dice is more likely to show a 5 because_____________________________

_____________________________________________________________________________

__________________________________________________________________________ [2]
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