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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 B. These support materials are designed for guidance only and play a secondary role to the specification.  
Each sample scheme of work and lesson plan is provided in Word format.  You should use it as a foundation to build upon, and amend or add to the content to suit your teaching style and learners’ needs.

This booklet provides examples of how to structure the teaching of this Stage; 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.
	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGA1 – Form and use equations involving direct or inverse proportion (for y
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	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Direct and inverse proportionality, decide whether a situation fulfils the criteria and use the correct symbol.
	Show the class a sheet of examples of values and/or situations, some are proportional (including x2) and some not. Let students see if they can spot any patterns. Issue the sheet at the end of this topic as homework.

Define proportionality by giving an example of direct proportion and one for inverse proportion. Issue another sheet of situations and values. Students decide which are directly proportional, inversely proportional or neither. They use the correct symbol and write their own examples.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/proportionhirev1.shtml


	Write direct and inverse proportionality (to x) as a formula.
	Give an example of a formula for direct proportionality and one for inverse proportionality. From these the class produce tables and look for patterns, and/or use a card sort with formulae and tables/examples to be matched up.
Use previous sheet, students select the examples which are directly or inversely proportional, using criteria generated in previous activity, and write formulae for those examples. 
	Produce a card sort.
	

	Extending formulae to include direct and inverse proportionality with x2.
	Start with an application such as air resistance or speed of a car. Give further examples and ask students to write formulae. Go through these examples.

Issue sheet from first lesson as homework.
	
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	2 hours
	Topic
	HGN1 – Use the index laws with fractional, negative and zero powers in simplifying numerical and algebraic expressions.

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

	Understand fractional and negative indices applied to numbers. Evaluate without a calculator.
	Review the laws of indices, x-1 and x0 as applied to numbers. Introduce fractional indices and allow the use of these laws to establish their meaning. Issue exercise on evaluating and simplifying numeric expressions with indices. 

Short similar exercise for homework or ordering numbers written as indices or write expressions which are equivalent to, say, 21.5 (here is the answer, students write the question). 
	Jigsaws and dominoes are available from a number of sources eg
http://www.mrbartonmaths.com/jigsaw.htm
You will need Tarsia program which is free from a number of sources including
http://downloads.zdnet.co.uk/0,1000000375,39197252s,00.htm
http://www.mmlsoft.com/index.php?option=com_content&task=view&id=11&Itemid=12
· Also some revision at:

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/indicesrev1.shtml
http://www.bbc.co.uk/schools/gcsebitesize/maths/number/powersrootshirev2.shtml
 

	Use laws of indices to evaluate complex numeric expressions and simplify complex numeric and algebraic expressions.
	Use a card matching exercise with expressions, to be evaluated or simplified, and their answers; include some extra ones that do not match up and blank ones to be completed.

Short exercise for consolidation.

Mixed exercise for homework.
	Your matching exercise with expressions and their simplified form. Most match up, but there are some blank ones to complete and some extra that do not match up.
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGG2 – Use Pythagoras’ theorem and trigonometrical relationships in 3-D contexts, including using 3-D coordinates and finding the angles between a line and a plane.

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

	Lengths of lines and 3-D coordinates.
	Revisit length of 2-D lines and extend to length of 3-D lines including problems in 3-D.

Consolidation exercise.
	
	

	Trigonometry in 3-D – finding lengths and angles.
	Paired activity: Sketch 2-D triangles on whiteboards from 3-D situations without the calculations. Show it to your partner. If partner agrees, copy into books. Reverse roles and try next one.

Calculate the required lengths and angles from the sketches.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/furthertrigonometryhirev5.shtml


	Trigonometry in 3-D – finding the angle between a line and a plane.
	Group activity: Consider examples such as (i) a ramp, (ii) diagonals of 3-D objects, and (iii) wires supporting a mast. Sketch the triangles required to find the angle between the lines and a plane. Agree amongst group. Sketch into book. Calculate using trigonometry.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/furthertrigonometryhirev4.shtml



	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	2 hours
	Topic
	HGN4 – Use a calculator to find the upper and lower bounds of calculations, particularly in the context of measurement.

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

	Finding bounds in addition and subtraction calculations.
	A) “Weighing the dog”. 1) Given your weight and the dog’s weight, how much could you weigh together?  2) Given the weight together and your weight, how much could the dog weigh?  

B) “Weighing liquid”. Similarly, given the 
weight of the bottle and the weight of the 
bottle and liquid together, how much could 
the liquid weigh? 

Establish rules for calculating bounds of addition and subtraction sums.

Give consolidation exercise.
	
	

	Finding bounds in multiplication and division calculations.
	C) “People in a lift” (with limit in lift given as both a max. weight and a max. number of people). Assume average weight of a person, could an allowable group of people exceed the max. weight?  

D) “Breaking the speed limit”. Find the 
bounds for the average speed given a 
distance and time. Is the car speeding?

Establish rules for calculating bounds of multiplication and division sums.

Give consolidation exercise.
	
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	2 hours
	Topic
	HGS2 – Draw and interpret histograms for grouped data. Understand frequency density.

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

	Constructing frequency density and drawing a histogram.
	Show a map of Europe and select the criteria that we use to decide which countries are larger. (We look at the area.)

Show a histogram. What are our eyes drawn to? (Height and area.)

Introduce the concept of frequency density. Generate own data or give sheet of examples from which to draw histograms. 
	
	

	Interpreting histograms.
	Group activity. Give a sheet of histograms on a single topic and ask for statements comparing the data. Alternatively give out two sheets, one with histograms and one with statements about those histograms; students match the statements to the histograms. You can include extra unmatched statements and blank ones to be filled in.

Consolidation exercise.
	Your sheets with histograms and interpretation statements to match.
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGG3 – Calculate the area of a triangle using ½ ab sin C.  Use the sine and cosine rules in 2-D and 3-D.

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

	Generate and use the sine rule to solve triangles.
	Introduce labelling of triangles. Draw non-right-angled triangles and measure, and then calculate the ratios
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(What do you notice?) 

Split a triangle by drawing a perpendicular and allow students to generate the sine rule. Alternatively use “Unjumble”, give the students the steps on cards and ask them to arrange them in order. Show problems involving finding an angle and discuss how to calculate the angle. 

Give exercise to apply the rule including finding angles.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/furthertrigonometryhirev1.shtml
 

	Generate and use the cosine rule to solve triangles.
	Present a triangle with two sides and included angle labelled and request the third side. Show that sine rule cannot be used. Give perpendicular and ask for this side using trigonometry. Replace numbers with letters and generate cosine rule (or use an “Unjumble” activity).

Give examples including finding angles. Discuss how to rearrange rule to find angles.

Homework: draw poster showing how to use both rules, or produce memory cards.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/furthertrigonometryhirev2.shtml
 

	General formula for the area of a triangle.
	Establish when to use each rule, ie conditions when the sine rule can be applied. 

Give labelled triangle with perpendicular and ask for a formula for the area not involving the height. Alternatively use “Unjumble”. 

Give examples to apply this formula.

Homework: Give triangle with three sides and ask for angles and area.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/furthertrigonometryhirev3.shtml



	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGN5 – Use calculators to explore exponential growth and decay.

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

	Explore exponential growth.
	“Double your money”. For money invested at a given rate (say 5%), how long will it take to double your money? Investigate different rates. Write a formula.

Repeat with “Value of car”. A car depreciates by 5% each year, when will it be worth half of its value? Investigate different rates.

Homework: find real interest and depreciation rates and produce a spreadsheet to model these two scenarios.
	Use a spreadsheet for this activity.
	

	Plot graphs of exponential functions and use the graphs to solve equations.
	Use an application such as population growth or decline. Plot graphs. Use the graphs to read values in both directions and to discuss the reliability of extrapolation. 
	You could use a graph plotter but it is useful for students to plot their own graphs and it is further practice at calculating values with a calculator. This is a useful way of showing students a way to the third lesson.
	

	Solving exponential equations by trial and improvement.
	Refer to one of the graphs and present an equation to be solved. Get an approximate solution from the graph. Use calculators to find a more accurate solution.
	
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGS4 – Select a representative sample from a population using random and stratified sampling. 

Criticise sampling methods.

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

	The data handling cycle and the use of questionnaires and sampling. 
	Display the data handling cycle. Ask why data collection is so important. Mention questionnaires – what makes for a good design?

Give out a sheet summarising four main methods of sampling (simple random, systematic random, attribute and stratified). Use the methods to select samples from the class, recording height. Compare to class mean. Discuss each method and write conclusions.

Homework: How would you select a sample from the school to measure height or IQ?
	· Poster :

http://nationalstrategies.standards.dcsf.gov.uk/node/154736
OCR endorsed text books will cover this in detail.

· For this entire topic, BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/data/samplinghirev1.shtml

	You could draw a comparison with computing (GIGO) – garbage in garbage out!

Could be a group activity.

	Selecting a sample and using random numbers.
	Demonstrate the use of random numbers and select a sample using simple random sampling and stratified sampling.

Use the spreadsheet from your school or another (described in the next column). Draw samples using these two techniques and compare the mean. Height would be a good attribute.
	You will need a population to draw from. Many of you may have the data used for coursework (Mayfield School). If not it is suggested that you collect data in advance from all or part of your school on a few attributes. The spreadsheet can be used to calculate the population measures, eg mean.
· Climate data:

http://weather.lgfl.org.uk/Default.aspx .
	Most of this topic could be done through a mini project.

	Realise that different applications would require different techniques. Discuss bias.
	Ask for an application which would use each sampling technique.

Give a list of applications and ask which method would be best and why. A card matching exercise is appropriate here.

Ask how does bias occur and how can it be avoided.
	OCR endorsed text books will give examples.
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	5 hours
	Topic
	HGG4 – Find the lengths of arcs, areas of sectors and segments of circles, and the surface areas and volumes of pyramids, cones and spheres; use pi in exact calculations. (The formulae sheet includes volume of a sphere and a cone, and the surface area of a cone). Solve mensuration problems involving more complex shapes and solids. For example, finding the area of an arched window or the volume of a frustum.

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

	Calculate the area, arc length and perimeter of a sector of a circle.
	Revisit briefly area and circumference of a circle. Set a challenge to find the perimeter and area of a sector of that circle.

Show that a sector of a circle folds to give a cone. Discuss how to calculate the angle at the centre to make a wizard’s hat to fit your head. Alternatively you could make a popcorn cone.
	Large paper to make a wizard’s hat.
	Start with an angle of 90° or 120° then move to other angles.

	Calculate the volume of pyramids, cones and spheres.
	Discuss the volume of a popcorn cone or how to calculate the mass of an (Egyptian) pyramid. 

Issue the formulae.

Give a sheet of problems including inverse problems.

Homework: Calculate the volume inside a ‘rocket’ shape (cone on top of a cylinder).
	 
	These formulae are in the formula sheet and this is an appropriate moment to look at it.

	Calculate the surface area of pyramids, cones and spheres.
	Draw and cut out the nets of a square-based pyramid and a cone. Make the objects.

Give or derive the formula for the curved surface area of a cone. Use these nets to calculate the surface area of both.

Give the formula for the surface area of a sphere. Calculate surface areas of spheres and solve inverse problems.
	A selection of nets to choose from is an alternative approach, these can be drawn very easily or obtained from:

http://www.senteacher.org/Worksheet/12/Nets.xhtml
	

	Calculate the volume of a frustum of a cone.
	Give problems involving a frustum of a cone. Ask how to calculate the height. (Give possible answers, students choose which one is correct. Discuss.)

Demonstrate how to find the height using similar triangles.

Mixed consolidation exercise.
	A flower pot is a realistic simple example.
	

	Solving more complex problems.
	Problems to include arched window, a running track and area and perimeter of a segment of a circle.

Set some of these problems to be written exactly, using (.
	Prepare a sheet of problems from past examination papers to include arched window, a running track, area and perimeter of a segment of a circle, a wine glass, a slab of cheese and a circular tank (eg oil).

(ideas:http://www.lmnoeng.com/Volume/CylConeSphere.htm)
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	2 hours
	Topic
	HGN3 – Convert a recurring decimal to a fraction and vice versa.

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

	Identify rational and irrational numbers. Change fractions to decimals and some decimals to fractions.
	Give a list of fractions to change to decimals. Which ones recur? Why? How can we change decimals to fractions?

List some rational numbers (which recur) and write those as decimals. Record observations.

Give decimals to be changed to fractions, to include terminating decimals and decimals with one recurring digit.
	
	

	Change recurring decimals to fractions.
	Give a sheet with a mixture of recurring decimals. Discuss comparison with known decimal to fraction conversions obtained in previous lesson.

Hint at algebraic method … let “r = …” so what is 10r or 100r or use “Unjumble” by putting the stages of the method on cards and students arrange them in order.

Present decimals to be changed to fractions and set a jigsaw as classwork or homework.
	Jigsaws are available (see HGN1)
	There are calculators that do this. Can we discover which algorithms they use? 


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGN2 – Use surds in exact calculations, without a calculator. Simplify expressions involving surds including rationalising a denominator.

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

	Writing answers to complex problems exactly.
	Ask the students to write down a list of rational and irrational numbers. Discuss the problem of writing irrational numbers exactly.

Revisit section HGG4 and set some of the problems on volume and surface area to be written exactly. Set problems using Pythagoras’ Theorem and solving simple quadratic equations which do not factorise. Ask for solutions to be written exactly.
	Copy a list of problems from previous chapters including volume and surface area and length and areas of triangles and rectangles that lead to answers involving ( and square roots.
	This can be tied in with previous chapters or included with them.

	Simplifying expressions involving square roots and (.
	Card sort. Put many different square root expressions on cards, some of which are equivalent and ask the groups to sort them into equivalent sets. Establish rules involving multiplication and division of square roots and simplification by factorisation. Extend to (.
Issue sheet of expressions to be simplified.
	Jigsaws are available (see HGN1)

Use whiteboards for this as an alternative approach.

· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/number/surdsrev1.shtml
	Useful for AS Mathematics.

	Rationalising the denominator of fractions.
	Revisit the difference of two squares. First remind students by expanding brackets.

Look at a fraction with an irrational denominator (square root) ie 
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, multiply fraction (‘top’ and ‘bottom’) by 
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. Ask students why this works. Formalise method.

Homework: Consolidation exercise and solve some problems exactly. (Also write certain sines and cosines exactly, giving the necessary triangles though this is beyond the specification.)
	Jigsaws are available (see HGN1)
	Useful for complex numbers in Further Mathematics.


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	2 hours
	Topic
	HGS1 – Know when to add or multiply probabilities: if A and B are mutually exclusive, then the probability of A or B occurring is P(A) + P(B).  If A and B are independent events, the probability of A and B occurring is P(A) × P(B).

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

	The addition rule for mutually exclusive events and the multiplication rule for independent events.
	Define the term ‘mutually exclusive’. Ask for examples from dice, cards or other real life situations. Alternatively present situations on the board and ask students to select which ones are mutually exclusive. Use sample space diagrams to understand the addition rule.

Define term ‘independent’, perhaps using the idea of drawing balls from a bag (eg cup draw) with and without replacement. Another simple example is throwing a double six with dice. Use sample space diagrams to justify the multiplication rule.

Give list of questions (not involving probability tree diagrams).
	Sample space diagrams can be used to support the addition and multiplication rules. These can be printed and handed out. Some examples:

http://www.mathsteacher.com.au/year10/ch05_probability/03_representation/repres.htm

	Questions involve just one branch so a probability tree is unnecessary.

May need to revise addition and multiplication of fractions without a calculator.

	Using tree diagrams to solve probability problems.
	Give out two problems using tree diagrams, one involving independent events and the other involving dependent events. Discuss differences, like: why do probabilities change? Establish when to add and when to multiply.
List of problems using both the addition and multiplication rules.
Produce a poster to help learn this topic.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/data/probabilityhirev1.shtml

	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGG1 – Understand and use SSS, SAS, ASA and RHS condition to prove the congruence of triangles.

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

	Discover the conditions for congruence of triangles.
	Present the class with a variety of triangles with known sides and angles; 1: SSS, 2: AAA, 3: SAS, 4: ASA, 5: SSA, 6: RHS. Ask them to see how many different triangles they can draw.

Establish that in cases 1, 3, 4 and 6 only one triangle can be drawn.

Exercise: Which triangles are congruent?
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/congruencysimilarityrev3.shtml

	

	Use congruent triangles to prove mathematical facts.
	Group activity: Give each group paper and cards with facts to prove such as the long diagonal of a kite bisects the angles at each end, the base angles of an isosceles triangle are equal, the diagonals of a rhombus bisect each other at right angles, the diagonals of a rectangle are equal in length and the midpoints of the sides of a square are joined to form a quadrilateral which is also a square. Groups stick the cards on paper and write the solution underneath. This could be a display.

Could use “Unjumble” to give an example and show how to set out a proof. Stick completed activity into book.
	
	

	Writing proofs correctly.
	Individual or paired activity: Use some proofs from the last lesson with some more activities with an emphasis on setting out the proofs correctly with reasons.

“Unjumble” will help to set out the proofs correctly.
	
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGA2 – Solve quadratic equations by completing the square and using the quadratic equation formula.

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

	Solving quadratic equations by completing the square.
	Ask the students to expand a number of square brackets eg (x + 4)2. They could use whiteboards. Keep coefficient of x as 1. Are there any patterns? Alternatively you could use a card matching activity; one card has the bracket and the other the expansion.

Allow students to work out method for completing the square – how do you know what the constant in the bracket will be?
Short consolidation exercise and/or students generate their own questions.
	· BBC Bitesize

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/quadequationshirev2.shtml


	Solving quadratic equations using the ‘formula’.
	You could ask students to generate the formula themselves by completing the square, but it may be more successful if you use “Unjumble” and put the stages on cards or on a sheet and ask them to put them in the correct order.

Short consolidation exercise and/or students generate their own questions.
	
	Look at the formula sheet.

	Using these methods to solve problems.
	Produce a sheet from past examination papers. Practice setting up equations from simple situations.

Evaluate the three methods to solve quadratic equations (factors, completing the square, the formula).
Answer some examination questions using the method demanded or, if a choice is allowed, deciding which method to use.

Save some questions for homework.
	
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	2 hours
	Topic
	HGS3 – Interpret and compare a wide range of data sets (including grouped discrete and continuous data) and draw conclusions.

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

	Represent data and interpret the diagrams.
	Paired activity: Give two sets of raw data to be grouped and histogram and/or box plots to be drawn. Comparison between the two sets should be made and conclusions drawn.
	
	

	Draw conclusions from a wide range of data sets.
	Group activity (unstructured): look at a wide range of data sets and draw conclusions.

Group activity (structured): A card sorting activity is useful. Present histograms or other graphs on a sheet and statements on cards. Group the correct cards with the diagrams.
	OCR endorsed text books will have some activities.
	A homework task could be given to prepare for either activity. Issue data; students prepare answers in rough. 


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGA4 – Manipulate algebraic expressions including fractions and solve the related equations. Understand the difference between an equation and an identity.

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

	Add and subtract algebraic fractions by putting them over a common denominator.
	Use the activity “Unjumble” for paired work. Put some manipulation of algebraic fractions on cards and ask the pairs to put the cards into order and to explain the steps involved.
	
	

	Determine the difference between an equation and an identity.
	Establish the meaning of true and false for the solution of equations.

Group activity: give each group a list of equations and identities and ask them to find out for which values these equations are true. 

Once the concept of an identity being a statement that is true for all values is established, look at a revision of equations; linear with one value being true and quadratic with a maximum of two values being true. Look at quadratic equations with no values, one and two values and see geometrically why this is so.
	Compile a list of equations and identities. Use some equations for identities such as (x – 3)2 + 5 ≡ x2 – 6x + 14.
	For identities you can use some trigonometrical, algebraic fractional and quadratic identities.

	Solving more complicated equations.
	In pairs use the activity “Unjumble” by giving each pair solutions of equations on cards and mixed up. They order them and explain each step of the solution.

Homework: Set a mixture of algebraic fractional equations and quadratic equations with brackets.
	
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	4 hours
	Topic
	HGG5 – Understand and use vector notation. Calculate, and represent graphically: the sum of two vectors, the difference of two vectors and a scalar multiple of a vector. Calculate the resultant of two vectors. Understand and use the commutative and associative properties of vector addition.                                               Use vector methods in 2-D.

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

	Define a column vector. Add and subtract column vectors.
	Define a vector in column form. Write the vector between two points on a grid. A card sort is a possible activity where some cards have column vectors and other cards have vectors drawn on a grid and students match up the cards.

Define three vectors. Work out all addition and subtractions and draw on a grid. Try to explain geometrically.

Short consolidation exercise.
	
	

	Define general vectors and explore the result of a vector multiplied by a scalar. Understand the geometrical significance of the result.
	Define a general vector. Ask the class to multiply a column vector by scalars and plot the results on a grid. Draw conclusions about the result.

Display some column vectors and ask the class to group the ones which are parallel. Write three vectors parallel to… . Discuss the length of these vectors. Use Pythagoras’ Theorem to calculate lengths as surds and show the scale factor between them.

Display some general vectors and group together those which are parallel. Write three vectors parallel to… .

Homework: Write vectors parallel to a number of general and column vectors. Show that some vectors are parallel and find the scale factor between them.
	· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/shapes/vectorshirev1.shtml
 

	Study the vector geometry of general vectors. Know the properties of vector addition.
	Define the resultant of two vectors.  Give a directed activity to show the commutative and associative properties of vector addition and to show the sum of a closed route is always zero.

Short consolidation exercise.

Write a poster or memory card to help learn these properties.
	
	

	Simplify vector sums and explain the result geometrically.
	Card activity. Vector routes are shown on cards and simplified answers on other cards. Class match the cards. Ensure that there are two cards that have no matches.

Look at the use of general vectors in proof. Generate a sheet of simple proofs such as the line joining the midpoint of AB and AC in a triangle is parallel to the ‘base’ BC.

Make a sheet of examination questions from old specifications.

Homework: Simplify general vector expressions. Identify parallel vectors.
	· Revision notes:

http://www.mathsrevision.net/gcse/pages.php?page=2
 


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGA3 – Solve exactly, by elimination of an unknown, two simultaneous equations in two unknowns, one of which is linear, the other equation quadratic in one unknown. Find the points of intersection of straight lines with quadratic curves, knowing that these are the approximate solutions of the corresponding simultaneous equations.

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

	Solve simultaneous equations graphically where one equation is quadratic and the other is linear.
	Give directed activity to plot a linear and quadratic graph and identify the solution(s) of the corresponding simultaneous equations. 

Give out sheets with graphs and ask class to add the lines necessary to solve the equations eg plot y = x2 and use it to solve x2 = 5 and x2 – 2x + 3 = 0.
	· Use graphing software.

· Sheets of pre-drawn quadratic graphs.

· BBC Bitesize:

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/simultaneoushirev1.shtml

	Solve simultaneous equations by elimination and substitution.
	Revisit linear simultaneous equations and demonstrate the solution by substitution.

Extend to one simple quadratic and one linear. Set questions in threes so that two pairs of equations have the same solution and one is different so that the activity is self-checking.

Give two solutions and ask students to generate two equations with that solution.
	
	

	Solve harder simultaneous equations by substitution.
	Demonstrate the solution of a more challenging example or use “Unjumble” where the students have to put the steps of a solution in order.

Give further examples to attempt. Separate the examples into threes where one has a different solution to the other two.
	
	


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	2 hours
	Topic
	HGA5 – Draw, sketch and recognise the function y = kx for integer values of x and simple positive values of k, the trigonometric functions y = sin x and y = cos x for any angle.

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

	Recognise the shapes of exponential and trigonometric graphs.
	Plot the graphs of y = 2x and y = 3x. Predict the shape of y = kx.

Use calculators to calculate sine and cosine of 40°, 120°, 200° and 270°. Use sin-1 and cosine-1 on the results. What do you notice? Use graphing software to produce the graphs of y = sin x and y = cos x. 
Produce a display of these graphs.
	Use graphing software.
	

	Calculate sine and cosine values from basic principles and use the graphs to solve simple equations.
	Define sine and cosine using the unit circle. Display in a table some values of sine and cosine from 0° to 90°. Use the diagram to generate values of sine and cosine up to 360°, eg give value of sine and cosine for 40° and use the diagram of the unit circle to find sine 140° and cosine 220° etc.  Establish from the unit circle that values over 360° will repeat those from 0°. Students should produce their own graph. Explore how to use these graphs to solve simple equations.
Homework: give simple equations to solve from graphs.
	· Demo:

http://curvebank.calstatela.edu/unit/unit.htm
· Animation:

http://www.rkm.com.au/ANIMATIONS/animation-sine-wave.html


	GCSE Mathematics B J567: Higher Gold Stage

	Suggested teaching time
	3 hours
	Topic
	HGA6 – Apply to the graph of y = f(x), for linear and quadratic f(x), the transformations y = f(x) + a, y = f(ax), y = f(x + a), y = af(x).

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

	Knowing the effect of the transformations y = f(x) + a and y = f(x + a) on the graph of y = f(x).
	Initially sketch the graph of y = x2 and look at different graphs of y = x2 + a. Suggest the transformation describing the effect on the original graph. Repeat with y = x2 + a. Look at y = x and y = 5 ─ x to see if the effect is the same.
	It is faster to use graphing software.
	It may be easier to demonstrate using the graphs of sine and cosine although transforming trigonometric functions will not be assessed in the exam.

	Knowing the effect of the transformations y = f(ax) and  y = af(x) on the graph of            y = f(x).
	Initially sketch the graph of y = x2 and look at different graphs of y = (ax)2. Suggest the transformation describing the effect on the original graph. Repeat with y = ax2. Look at y = x and y = 5 ─ x to see if the effect is the same.

Produce a display of these four transformations.
	· BBC Bitesize revision:

http://www.bbc.co.uk/schools/gcsebitesize/maths/algebra/transformationhirev1.shtml


	Applying these transformations to other graphs.
	Review the work of the last two lessons and possibly look at the display.

Give a mixed exercise using other linear and quadratic graphs.
	A useful source of material is old specification examination questions which can be pasted into a single sheet.
	


Definitions
Card sort :  Cards with expressions, statements or pictures on them are sorted into groups with a common property, eg properties of shapes. Blank cards can be used to complete missing responses.

Card match :  Cards with expressions, statements or pictures on them are paired up, eg one will have a question and the other the answer. Blank cards are often used for students to complete as a check, eg if a student has completed all the blank cards correctly it usually means they have completed the task correctly as the other cards have to be paired correctly in the first place. Sometimes there are extra cards that have no ‘partner’.

Unjumble : These are cards containing all the stages of a solution which have to be placed in the correct order. They are used to replace the example which most teachers give students. Students are active so they tend to learn more from this activity than they would listening to a teacher. The cards can be stuck in their book.

Jigsaw : There is a program whose short name is Tarsia which prints out polygonal jigsaws and domino cards. These activities take some time and are usually very useful for revision or they can replace a complete exercise. They make good displays.

Whiteboards : These allow the teacher to see student responses easily and to see who is right and who is wrong. Each board needs a wiper and dry wipe pen. They replace the question and answer sessions and allow students to think on their own.
GCSE Mathematics B J567: Higher Gold Stage
Vectors (1st of 3 lessons)
OCR recognises that the teaching of this qualification above 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
	To understand and use vector notation

	Objective 2
	To be able to find and represent the multiple of a vector and the sum and difference of 2 vectors

	Objective 3
	To be able to find the resultant of 2 vectors

	Objective 4
	To recognise commutative and associative properties of vector addition and subtraction


Recap of Previous Experience and Prior Knowledge

Students should be familiar with column vectors for describing translations.
Content

	Time
	Content

	10 minutes
	Revisit column vector notation using any appropriate activity. 

For example, vector journeys: All students make a 12 by 12 grid and choose 2 points, P and Q. (For checking purposes it may help to number the grid). Teacher reads out a vector and students moves from P to a new point.  Then give a new vector: students move on.  Continue for up to 6 moves.  If a student is sent ‘off the grid’ then they are out of the game.  The winner is the person who gets closest to their Q.  Ask all students who stayed on the grid to describe the vector from P to Q.  Share result.  

	5 minutes
	Discuss equivalent vectors, multiples of a vector, inverse of a vector. Initially use a square grid with various vectors drawn and endpoints labelled P Q R S ... Given a = 
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ask students to identify vectors a, 3a, -a  etc
Note that such a vector written by hand should have a tilde underneath, eg
[image: image11.wmf]˜
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.  Model this notation on the whiteboard.

	5/10 minutes
	Exercise: identifying vectors involving multiples and inverses using grids


	5 minutes
	Introduce addition and subtraction of vectors, initially using grids. Lead in to 


[image: image12.wmf]PR
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, introducing this notation for the vector from one point to another.

	15 minutes
	Exercise identifying vectors, involving addition and subtraction. 

	5 minutes
	Investigate commutative and associative properties of vector addition and subtraction by using diagrams to test whether the following statements are true or false:

a + b = b + a         a – b = b – a       2(a + b) = 2a + 2b        2(a – b) = 2a – 2b
a + b + a + 3b = 2a + 4b            a + 3b = 3a + b


Consolidation

	Time
	Content

	10 minutes
	Discuss how students could have found the column vector 
[image: image15.wmf]PQ
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in the first activity from the 6 vectors given. 
You could play a second round of vector journeys but this time using defined vectors, a and b, where a = 
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 and b =
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, giving moves as 2a, a + b etc.  Students to work out the combination(s) of a and b needed to reach Q.

	
	Objectives for lesson 2

To be able to express vectors in terms of given vectors 

To be able to interpret 2D diagrams using vectors

	
	Objectives for lesson 3

To prove simple geometrical facts using vector methods


Published Resources

OCR offers centres a wealth of quality published support for new specifications with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR.

Publisher partners

We work in close collaboration with our three publisher partners Hodder Education, Heinemann and Oxford University Press to ensure you have access to quality materials, written by experts, when you need it.  The publisher partnerships are not exclusive (see Approved Publications below).All OCR endorsed resources undergo our thorough quality assurance process to ensure they cover the specification.
Hodder Education is the publisher partner for OCR GCSE Mathematics B.
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Hodder Education is producing the following resources for OCR GCSE Mathematics B for first teaching in September 2010.
OCR Mathematics for GCSE Specification B – Student Book 1 Foundation Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118506, Published: 25/06/2010

OCR Mathematics for GCSE Specification B – Student Book 2 Foundation Silver & Gold and Higher Initial & Bronze

ISBN:  9781444118513, Published: 25/06/2010

OCR Mathematics for GCSE Specification B – Student Book 3 Higher Silver & Gold

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118520, Published: 25/06/2010

OCR Mathematics for GCSE Specification B – Teacher and Assessment Pack 1 Foundation Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118568, Published: 27/08/2010

OCR Mathematics for GCSE Specification B – Teacher and Assessment Pack 2 Foundation Silver & Gold and Higher Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118575, Published: 27/08/2010

OCR Mathematics for GCSE Specification B – Teacher and Assessment Pack 3 Higher Silver & Gold

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118582, Published: 27/08/2010

OCR Mathematics for GCSE Specification B – Homework Book 1 Foundation Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118537, Published: 24/09/2010

OCR Mathematics for GCSE Specification B – Homework Book 2 Foundation Silver & Gold and Higher Initial & Bronze

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118544, Published: 24/09/2010

OCR Mathematics for GCSE Specification B – Homework Book 3 Higher Silver & Gold

Howard Baxter, Michael Handbury, John Jeskins, Jean Matthews, Mark Patmore

ISBN:  9781444118551, Published: 24/09/2010

Dynamic Learning

The unique online assessment allows you to track learners' progress, highlighting routes to achieve success.  The reports not only identify students' areas of strength and weakness, but provide links to print and digital resources that will help them improve their knowledge and skills.
Approved publications

OCR still endorses other publisher materials, which undergo a thorough quality assurance process to achieve endorsement.   By offering a choice of endorsed materials, centres can be assured of quality support for all OCR qualifications.
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