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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 Applications of Mathematics. 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 Applications of Mathematics Unit: A382/02

	Suggested teaching time
	N/A
	Topic
	H2A - General problem solving skills

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

	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

	These skills should be integrated within the other content areas in the context of different areas of maths within both more open ended and closed questions/problems
	
	

	· 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

· identify exceptional cases when solving problems

· show 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

	
	
	


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	6-9 hours 
	Topic
	H2B - Number

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

	1 - Add, subtract, multiply and divide any number

· understand and use positive numbers and negative integers, both as positions and translations on a number line
· add, subtract, multiply and divide integers and then any number

· multiply or divide any number by powers of 10
· multiply or divide any positive number by a number between 0 and 1
· multiply and divide by a negative number
· recall all positive integer complements to 100
· recall all multiplication facts to 10 × 10, and use them to derive quickly the corresponding division facts

	Best to introduce in real life contexts eg temperature and have a number line visible

Negative number puzzle
MyMaths.co.uk - Negatives1
BODMAS: Positive and negative numbers
MyMaths.co.uk - Negatives2
Multiplying and dividing by powers of 10.
Use My maths to deliver TPs and activities MyMaths.co.uk - decimalx10x100
Multiply positive and negative numbers
	Number Line Bounce - NLVM
Tarsia – negative numbers at SmartBoard Notepad files for teaching mathematics
Waldomaths - Operations with negative numbers

	Incorporate reasoning questions                                         eg Explain why 35 x 0.8 = 40 cannot be correct

	· derive unknown facts from those they know

· add and subtract numbers with up to two decimal places

· multiply and divide numbers with no more than one decimal place, using place value adjustments, factorisation and the commutative, associative, and distributive laws, where possible

· add and subtract integers and decimals understanding where to position the decimal point

· perform a calculation involving division by a decimal (up to two decimal places) by transforming it to a calculation involving division by an integer


	
	
	


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	6-9 hours 
	Topic
	H2B - Number

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

	2 - 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(2)
· enter a range of calculations, including those involving measures and statistics
· use an extended range of function keys, including trigonometrical(3) and statistical functions
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	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1 hour
	Topic
	H2C - Use upper and lower bounds

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

	1 - Understand and use upper and lower bounds

· use calculators, or written methods, to calculate the upper and lower bounds of calculations, in particular, when working with measurements

	MyMaths.co.uk - Upper and Lower 
Bounds Introduction
MyMaths.co.uk - Upper and Lower 
Bounds
	http://www.mathedup.co.uk/Resources/
Key Stage 4/Number/Accuracy/Upper 
and Lower bounds.xls

	· A book weighs 1.7kg, correct to the nearest 0.1kg. What is the maximum weight of 12 of these books?

· In money calculations, or when the display has been rounded by the calculator



	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1 hour
	Topic
	H2D - Hierarchy of operations

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

	1- Hierarchy of operations
· understand and use number operations and the relationships between them, including inverse operations 

	MyMaths.co.uk - Operations Order
	
	Calculate 
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	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1 – 2 hours
	Topic
	H2E - Ratio

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

	1 - Divide a quantity in a given ratio
· divide a quantity in a given ratio(1)
· determine the original quantity by knowing the size of one part of the divided quantity

· solve word problems about ratio, including using informal strategies and the unitary method of solution(2)
	MyMaths.co.uk - Ratiodividing
MyMaths.co.uk - Ratio Dividing 2
Maths 4 Real video: Ratio and proportion
Ratio problem solving
Starter problem: Glide ratio
Use recipes for cooking, costs of tickets/shopping items/ etc

Best value for money and foreign exchange


	
	(1)    Divide £120 in the ratio 3:7

(2)    8 calculators cost £59.52.  How much do 3 calculators cost?




	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1 hour
	Topic
	H2F - Indices and surds

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

	1 - Exponential growth and decay
· understand exponential growth and decay, its relationship with repeated proportional change and financial and scientific applications


	MyMaths.co.uk - Expgrowth
Throughout the work ensure that students have a grasp of the significance of the multiplier to the rate of growth/decay and the link between the formula, the starting value and the number of years

Solving exponential equations will be done by trial and improvement and will involve simple cases only
	Best to link this to repeated % change

Link to population growth, carbon dating – see exponential graphs in HC8 – cover the graphing work in real contexts here as well
nrich.maths.org :: Mathematics Enrichment :: The Legacy
http://www.cimt.plymouth.ac.uk/heptathlon
Heptathlon support sheets
Heptathlon lesson plan

	· The number of bacteria, N, after t hours is given by N = 100 ( 52t. How many bacteria are there after 3 hours?
The heptathlon activity could also be covered under algebra – use of formulae


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1 hour
	Topic
	H2G - Standard index form

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

	1 - Standard index form

· use and express standard index form expressed in conventional notation and on a calculator display
· calculate with standard index form(1)
· convert between ordinary and standard index form representations, converting to standard index form to make sensible estimates for calculations involving multiplication and/or division(2)

	MyMaths.co.uk - Standardform
MyMaths.co.uk - Sfsmall
MyMaths.co.uk - Standard form Calculations
Teach multiplication and division by grouping – non-calculator 
Addition and subtraction by conversion to decimal values

Using a calculator use EXP function 
	Standard form power point 

Maths 4 Real video: Standard form 

 


	(1) (2.4 ( 107) ( (5 ( 103) = 1.2 ( 1011    

    OR

    (2.4 ( 107) ( (5 ( 103) = 4.8 ( 103

(2)  Write 165 000 in standard form; write  6.32 ( 10-3 as an ordinary number 


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	8-10 hours
	Topic
	H2H - Financial and business applications

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

	1 - Financial and business applications 

· carry out calculations relating to enterprise, saving and borrowing, appreciation and depreciation

· use mathematics in the context of personal and domestic finance including loan repayments, budgeting, exchange rates and commissions

· use spreadsheets to model financial, statistical and other numerical situations

· construct and use flowcharts

· understand AER (annual equivalent rate), RPI (retail price index) and CPI (consumer price index)

	See separate document covering additional content.
	
	


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1-2 hours
	Topic
	H2I - Coordinates

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

	1 - Use the conventions for coordinates in the plane

· given the coordinates of the points A and B, find coordinates of the midpoint of the line segment AB

· given the coordinates of the points A and B, find the length of AB

	MyMaths.co.uk - Coord Midpoint
Finding the midpoint
Distance and midpoint formulae
Link to Pythagoras topic

	nrich.maths.org :: Mathematics Enrichment :: Cops and Robbers
nrich.maths.org :: Mathematics Enrichment :: Coordinate Patterns

	· Plot (3, 6) and (2, –4) on the grid provided

Length of line AB should be covered after Pythagoras’ theorem has been introduced later in the module


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1-2 hours
	Topic
	H2J - Linear inequalities

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

	1 - Set up and solve simple inequalities
· Set up linear inequalities in one or two variables 

· solve simple inequalities by transforming  both sides in the same way

· represent the solution set on a number line or suitable diagram

	MyMaths.co.uk - Inequalities
MyMaths.co.uk - InequalitiesNegative 

MyMaths.co.uk - ShadingInequalities
	Solving inequalities
nrich.maths.org :: Mathematics Enrichment :: Inequalities
Graphs of inequalities
	Know the conventions – dot filled means inequality is inclusive while dot empty is not inclusive

Know the conventions of solid line for inclusive line in region and broken line for non inclusive line in region


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1-2 hours
	Topic
	H2K - Linear programming

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

	1 - Set up and solve problems in linear programming 
· Set up and solve problems in linear programming, finding optimal solutions 

	See separate document covering additional content.
	
	


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	4-5 hours
	Topic
	H2L - Functions and graphs

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

	1 - Functions from real life

· find and interpret gradients and intercepts of straight line graphs in practical contexts

· construct linear, quadratic and other functions from real life problems and plot their corresponding graphs
· discuss, plot and interpret graphs (which may be non-linear or periodic) modelling real situations, including journeys/travel graphs(1)
· recognise and use graphs that illustrate direct and inverse proportion

· interpret the gradient at a point on a curve as a rate of change 

	MyMaths.co.uk - Speedgraph
nrich.maths.org :: Mathematics Enrichment :: Maths Filler
	nrich.maths.org :: Mathematics Enrichment :: Four on the Road
nrich.maths.org :: Mathematics Enrichment :: Immersion – link to volume topic later

Distance time graph 

Maths 4 Real video: Distance time graphs
	(1)  May include distance time graphs, mobile phone charges, electricity bills 



	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1-2 hours
	Topic
	H2M – Algebraic manipulation

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

	1 - Use trial and improvement to solve equations
· find approximate solutions of equations using graphical methods and systematic trial and improvement(1)

	MyMaths.co.uk - Trial and Improvement
Teach tabular vertical approach and when rounding to a particular accuracy  - ensure students work to greater accuracy to justify the rounded solution
	Trial and improvement interactive
Trial and improvement
	(1)   x3 = x – 900; 
[image: image8.wmf]1
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	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1-2 hours
	Topic
	H2N – Estimate areas

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

	1 - Estimate areas 
· estimate areas of irregular shapes(1)
· estimate areas under curves 

	See separate document covering additional content.

	
	(1)  Estimate the area of a leaf drawn on a centimetre grid.



	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	2-3 hours
	Topic
	H2O - Pythagoras in 2D and 3D

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

	1 - Use Pythagoras’ theorem

· understand, recall and use Pythagoras’ theorem to solve simple cases in 2D
· use Pythagoras’ theorem to calculate lengths in three dimensions(1)
· use Pythagoras’ theorem in 3D contexts(2)

	Begin with investigating areas of squares drawn on edges of integer right-angled triangles

Develop formal method from findings

Suggest hypotenuse calculations involving addition first then other edges requiring subtraction

MyMaths.co.uk – Pythagoras’ Theorem
Problems involving diagrams first, develop to coordinates only and encourage students to sketch diagrams

MyMaths.co.uk - Pythagoras 3D
Show how 2-stage Pythagoras can be done in a one-stage ‘triple’


	nrich.maths.org :: Mathematics Enrichment :: Pythagoras – historical information

nrich.maths.org :: Mathematics Enrichment :: Cutting a Cube
	(1)  Find the length of the longest diagonal of a cuboid eg 4cm by 5cm by 3cm
(2) Find the angle between the longest diagonal and the baste of a cuboid
Link to 3D coordinates and find the distance between two 3D column vectors




	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1 hour
	Topic
	H2P - Angles and properties of shapes

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

	1 - Congruence and similarity

· understand similarity and the relationship between lengths, areas and volumes in similar figures  

	
	
	


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	4-5 hours
	Topic
	H2Q - Area and volume

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

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

· find circumferences of circles and areas enclosed by circles(1), recalling relevant formulae

· calculate volumes of right prisms and of shapes made from cubes and cuboids

· calculate the lengths of arcs and the areas of sectors of circles(2) 
· solve problems involving perimeter, surface areas and volumes of prisms, pyramids, cylinders, cones and spheres(3)
· solve mensuration problems involving more complex shapes and solids, including segments of circles and frustums of cones(4)
	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? 

MyMaths.co.uk - VolumeCones
MyMaths.co.uk - Sectors
Volume and surface area: Building a swimming pool
Maths 4 Real video: Volume of prisms
Starter problem: Cylinder volume
Window wipers problem: Sector area
	Circle area
Circle problem
Maths 4 Real video: Volume of prisms
Volume of a cuboid
Volume and surface area
Volume and surface area: Building a swimming pool
Maths 4 Real video: Volume of prisms
Starter problem: Cylinder volume
Window wipers problem: Sector area
Area and perimeter cross number

	 (1)  Could involve semicircles, and inverse problems eg find the diameter if the circumference is 60cm.
(2)  Calculate the arc length of the sector of a circle radius 5cm subtended by and angle of 65°.
(3)  Calculate the volume of a sphere of radius 1.5cm.

(4)  A cone is 20cm high and has a base radius of 12cm. The top 15cm of the cone is removed. Find the volume of the remaining frustum.


	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

· construct nets of cubes, regular tetrahedra, square-based pyramids(1) and other 3D shapes from given information


	MyMaths.co.uk - Elevations
MyMaths.co.uk - Nets
MyMaths.co.uk - Nets
MyMaths.co.uk - Surface Area
	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

	(1)  Cube, cuboid and simple pyramids

· Use of isometric paper is included

· Could include cylinders

· The surface area of a sphere is 114cm2. Find the radius of the sphere.

· A cone is 20cm high and has a base radius of 12cm. The top 15cm of the cone is removed. Find the volume of the remaining frustum.


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	4-6 hours
	Topic
	H2R - Constructions

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

	1 - Draw triangles and other 2D shapes using a ruler and protractor

· draw triangles and other 2D shapes using a ruler and protractor, given information about their side lengths and angles(1) 
	Starter activity - MyMaths.co.uk - Angler
· Revise key words “acute”, “obtuse”, “reflex”, “right”, “perpendicular”, and use 3 letter angle notation 

· MyMaths.co.uk - Angles
· MyMaths.co.uk - Construct Triangles
· MyMaths.co.uk - Construct – part 6 only


	
	(1) Use a ruler and a protractor to construct triangle ABC with AB = 5cm, BC = 6cm and angle ABC = 30(

	2 - Use straight edge and a pair of compasses to do constructions

· use straight edge and a pair of compasses to do standard constructions(1), including:

i
an equilateral triangle with a given side 

ii
the midpoint and perpendicular bisector of a line segment(2)  

iii
the perpendicular from a point to a line, the perpendicular from a point on a line 

iv
the bisector of an angle(3) 
	Constructions: various
Constructing an equilateral triangle
MyMaths.co.uk - Construct 

· Constructing a perpendicular
Challenge: Construct a range of simple geometrical figures from given data, 

eg Construct a circle passing through three given points.

Construct a circle within a triangle such that the three edges are tangents to the circle. 


	Use dynamic geometry software to develop understanding of the constructions

Fair trade lesson - cooperative learning activity involving construction and pricing linked to fairtrade


	(1) Use a ruler and a pair of compasses to construct a triangle with sides 4cm, 8cm and 9cm

(2) Construct the locus of points equidistant from P and Q

(3) AB and BC



	3 - Construct loci

· find loci, by reasoning, to produce shapes and paths
	MyMaths.co.uk - Loci – links common constructions to required loci

Maths 4 Real video: Loci
Could use matching cards for loci description and appropriate sketch/construction

Will need to extend to simple intersecting loci


	
	Link  the common constructions with the language of loci eg equidistant from AB and BC is angle bisector


	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	1-2 hours
	Topic
	H2S - Maps

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

	1 - Maps and scale drawings

· use and interpret maps and scale drawings
	MyMaths.co.uk - Scale Drawing
MyMaths.co.uk - Map Scale

	
	Scales could be given in form 

1 cm to 2 km or 1 : 100 




	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	6-7 hours
	Topic
	H2T - Trigonometry

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

	1 - Trigonometry in 2D and 3D 

· use the trigonometrical ratios to solve 2D and 3D problems  
	MyMaths.co.uk - 3DTrig
MyMaths.co.uk - SinRule
MyMaths.co.uk - CosineRule
MyMaths.co.uk - CosineRuleAngles
MyMaths.co.uk - Areatriangle
	3D trigonometry student resource 

3D trigonometry resource
Triangle formula: Teach yourself 

Trigonometry: Diagnostic test
Cosine rule 

Sine rule
Sine and cosine rules

	Find the angle between the longest diagonal and the base of a cuboid



	OCR GCSE Applications of Mathematics Unit: A382/02

	Suggested teaching time
	10-13 hours
	Topic
	H2U - Statistics and probability

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

	1 - Understand and use statistical problem solving process/handling data cycle

· carry out each of the four aspects of the handling data cycle to solve problems:

i. 
specify the problem and plan: formulate questions in terms of the data needed, and consider what inferences can be drawn from the data; decide what data to collect (including sample size and data format) and what statistical analysis is needed

ii. 
collect data from a variety of suitable sources, including experiments and surveys, and primary and secondary sources

iii. 
process and represent the data: turn the raw data into usable information that gives insight into the problem


	Objective sets  1 to 4  are best covered through a project – students set hypothesis and then use the data cycle to investigate hypothesis
Charts and averages will need to be taught discretely and can then be used   within project

Survey and data comparison ideas

Texts – compare readability by length of words/sentences

Reaction times – catching a ruler

Sports data – attendances/goals

Time data 

Height/weight/age/IQ/Hours on internet 
	Use simple examples to revise collecting data and presenting it in a frequency (tally) chart. For example, record the different makes of car in a car park, record the number of letters in each of the first 100 words in a book or compare readability data on two texts, etc. Use the data collected to construct a pictogram, bar chart, pie chart, stem and leaf. 

From data collected show how to calculate the averages and range and use this for comparisons and conclusions. 

Reaction timer for data collection

nrich.maths.org :: Mathematics Enrichment :: Reaction Timer
	

	iv. 
interpret and discuss the data: answer the initial question by drawing conclusions from the data


	
	
	

	2 - Experimenting

· understand that when a statistical experiment or survey is repeated there will usually be different outcomes, and that increasing sample size generally leads to better estimates of probability and population characteristics


	
	
	

	3 - Collecting

· design an experiment or survey, identifying possible sources of bias

· design data-collection sheets distinguishing between different types of data

· extract data from publications, charts, tables and lists

· design, use and interpret two-way tables for discrete and grouped data
	Maths 4 Real video: Questionnaires
Questionnaire design

	
	

	4 - Processing

· draw and interpret charts and diagrams for categorical data including bar charts, pie charts and pictograms 

· produce and interpret diagrams for ungrouped discrete numerical data, including vertical line charts and stem and leaf diagrams 

· calculate median, mean, range, quartiles and interquartile range, mode and modal class

· find the median for large, ungrouped, data sets 
	· MyMaths.co.uk - Pictograms and Bar Charts
· Compare bar charts
· MyMaths.co.uk - Piecharts
· Guide to drawing Pie charts
· Draw pie charts using flash
· MyMaths.co.uk - Stemandleaf
· MyMaths.co.uk - Grouping data
· Frequency polygons
· MyMaths.co.uk - Meanmode
· MyMaths.co.uk - Median
· MyMaths.co.uk - All averages
· MyMaths.co.uk - Mean of Grouped Data
· MyMaths.co.uk - Histograms
Link to comparisons of average and spread in section 4


	nrich.maths.org :: Mathematics Enrichment :: Ice Cream Sales pie chart problem

nrich.maths.org :: Mathematics Enrichment :: M, M and M
Compare distributions
	

	5 - Interpreting

· look at data to find patterns and exceptions 

· interpret a wide range of graphs and diagrams and draw conclusions 

· interpret social statistics including index numbers and survey data

· compare distributions and make inferences
· use the shapes of distributions and measures of average and spread
	Incorporate the comparisons within the ‘project’ using real data

Also bring in comparison and interpretation when teaching the third area of the data handling cycle

Teach alongside cumulative frequency and box plots (see topic 14.3) 

Teach alongside drawing histograms
	nrich.maths.org :: Mathematics Enrichment :: Warmsnug Double Glazing – fascinating problem with data
	Find frequencies given the graph and compare different distributions given as histograms

	6 - Data handling
· for grouped data, find the modal class, estimate mean, median, range and mode 

· calculate, and for  grouped data estimate,  the quartiles and interquartile range for large data sets
	· MyMaths.co.uk - Grouping data
· Frequency polygons
· MyMaths.co.uk - Meanmode
· MyMaths.co.uk - Median
· MyMaths.co.uk - All averages
· MyMaths.co.uk - Mean of Grouped Data
Link to comparisons of average and spread in section 4


	nrich.maths.org :: Mathematics Enrichment :: M, M and M
· Cumulative frequency power point
· Worksheet: Cumulative frequency

	

	7 - Use charts and correlation

· draw and interpret scatter graphs

· recognise correlation and draw and/or use lines of best fit by eye, understanding and interpreting what these represent, and appreciating that correlation does not imply causality 

· work with time series and moving averages, including their graphical representation

· produce and use cumulative frequency graphs and box-and-whisker plots

· produce and interpret diagrams for grouped discrete data and continuous data, including histograms with unequal class intervals
	MyMaths.co.uk - Scattergraphs
VTC - KS4 - Maths - Data Handling
· MyMaths.co.uk - Cf
· MyMaths.co.uk - Box
· MyMaths.co.uk - Histograms

	Scatter diagrams
Maths 4 Real video: Scatter graphs
Plotting scatter graphs
Scatterplot - NLVM
Time series: Football predictions
· Cumulative frequency power point
· Worksheet: Cumulative frequency
· Box plot interactive resource
Compare distributions

	· Include cases where the box plot has to be drawn from the cumulative frequency graph

	8 – Probability and risk
· understand and use the vocabulary of probability and the probability scale(1)
· understand and use theoretical models for probabilities including the model of equally likely outcomes 
· understand and use estimates of probability from relative frequency 

· use probability to estimate risk and make a decision about a course of action(2)
	MyMaths.co.uk - ProbIntro
MyMaths.co.uk - Prob Simple
MyMaths.co.uk - RelativeFrequency
See separate document covering additional content
	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

	(1)  Use impossible, certain, evens, likely, unlikely; associate 0, 0.5, 1 with impossible, evens and certain and position events on a probability scale

(2)   Consider insurance protection for washing machine breakdown 




OCR GCSE Applications of Mathematics Unit: A382/02
Geometry and Measures – Surface Area and Volume of Complex Shapes

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
	To solve complex problems involving volumes and surface areas of spheres, pyramids and cylinders

	Objective 2
	To critically judge the work of others and look for common errors when solving problems involving volumes and surface areas

	Objective 3
	To take the role of an examiner and develop a sample mark scheme for a question and then apply it to mark different problems – involves higher order thinking skills of reflection/evaluation/modification

	Objective 4
	PLTS – creative thinking, independence, self manager, team worker, reflective learner, effective participator


Recap of Previous Experience and Prior Knowledge

Students will have been taught how to find surface areas and volumes of prisms, spheres and pyramids including the cone. This lesson is suitable as a stretcher for the most able students on this topic or as a revision lesson for students aiming for Grade A/A* in maths.

Content

	Time
	Content

	5 minutes 
	Introduction – recap on key formulae for surface area and volumes of solids. Provide a sample GCSE formulae sheet for students to stick into their books. Use examples if necessary.

	5 minutes
	Set the scene – you are playing the role of an examiner today and working with a partner. Explain codes used in mark schemes and provide students with Questions (see below), Mark scheme for question 1 (see below) and Sample student responses to question 1 (see below).

Codes – M marks awarded for method, A marks for accuracy in answers, SC marks for a special case where marks may not have been awarded already.

	10–15 minutes
	Ask students in pairs to mark the work of the students in question 1 – provide that sheet only. Ask them to award marks but also highlight any errors on the students’ scripts.


	Time
	Content

	10 minutes
	Plenary – how did we score each student? Have examples on whiteboard and invite answers – discussion will be lively!

	20 minutes
	Look at question 2 and devise a mark scheme for this question of your own – use the Template for question 2 (see below).

In pairs – mark the sample work provided for question 2 with your own mark scheme.

	10 minutes
	Plenary – share mark schemes and assess sample students’ work for question 2.

Detail common errors together – eg premature approximation, using incorrect radius, miscopying values etc.

	Homework
	Complete solutions for questions 3 and 4.


Starter

Work in pairs.

Decide which of the following statements are true – give a reason for your answer – try to find an example that does not fit the statement.

· All multiples of 6 are even

· Factors of numbers are either odd or even but never both

· All prime numbers are odd

· All odd numbers are prime

· A number squared is always even

· A number less than 1 squared gives an answer less than 1

Questions
1
A cylinder has a base radius of 6 cm.
A sphere has radius 6 cm.


The cylinder and the sphere have the same volume.

[image: image9.wmf]

Find the height of the cylinder.

_________________ cm [4]
2


[image: image10.wmf]15 cm

20 cm



A solid toy is made from a cone and a hemisphere joined together as shown

in the diagram.
The diameter of the hemisphere is 20 cm.
The height of the cone is 15 cm.


Calculate the volume of the toy.

_________________ cm3 [5]
3
This metal rubbish bin is the frustum of a hollow cone.
It is open at the top and closed at the bottom.
[image: image11.wmf]32 cm
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Calculate the total surface area of the outside of the bin.

_________________ cm2 [4]
4
The diagram shows a circle with centre O and radius 6 cm.
Not to scale

[image: image12.wmf]

Find the area of the shaded segment.
Give the units of your answer.

___________________ [6]
Sample student responses to question 1
Use the mark scheme to mark each of the students’ work below.

Where there are errors please indicate what you think they are.

Student A



Volume of sphere = 4/3 ( × 63 = 904·77 = 900 cm³



Volume of cylinder = ( × 62 × h



Height = 900 ÷ 113 = 8 cm

Student B




Height  = 7·9 cm (working on paper)

Student C



Volume of sphere = 4/3 ( × 62 = 150·8



Height = 150·8 ÷ (( × 62)



Height = 1·33 cm

Student D



Volume of sphere = 4/3 ( × 63 = 904·77..



Volume of cylinder = ( × 62 × h



Height = 904·77.. ÷  ( × 62 = 10367 cm

Sample student responses to question 2
Use the mark scheme to mark each of the students’ work below.

Where there are errors please indicate what you think they are.

Student A



Volume of Shape A = 1/3 ( × 102 × 15 = 1570·8



Volume of Shape B = 4/3 ( × 103 = 4189



Volume of toy = 4189 + 1570.8 = 5759·8 cm²
Student B




1571 + 2094 = 3665 cm³

Student C



Volume of hemisphere = 2/3 ( × 62 = 209·4



Volume of cone = ( × 102 × 15 = 4712·4



Total = 4921·8

Student D



Volume of sphere = 2/3 ( × 203 = 16755



Volume of cylinder = 1/3 ( × 202 × 15 = 6283



Height        16755 + 6283 = 23038 cm

Mark scheme for question 1
	Question
	         Correct response
	Marks
	Notes

	1
	8 www


	4


	M3 for 4/3 × 6 or 288(() ÷ 36(() seen 

or M2 for × 62 × h = 4/3( × 63
or M1 for use of one correct formula with substituted values

After 0 scored SC1 for their volume of sphere divided by 36(



Template for question 2

	Question
	         Correct response
	Marks
	Notes
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