Applying Maths:  SCHEME OF WORK

	Topic
	Objectives
	Nuffield Resources
	Main text
	ICT
	Formal Homework



	Understand how mathematics can be used to model different situations.

(LO1)
	Appreciate the main stages involved in developing a mathematical model of a real situation.

Understand that simplifying assumptions will be made when a mathematical model is developed and that these may introduce limitations into the usefulness of the model.

Interpret the main features of mathematical models in terms of the real situation and use these models to predict what will happen in situations for which you have no data.

Consider the validity of mathematical models.

Appreciate that a general mathematical model allows you to solve a variety of related problems.
	
	
	
	Mathematical Models 1

	Use simulation techniques to develop mathematical models for random events.
(LO2)
	Understand what is meant by random event and discrete probability distribution.
Be able to use tables and graphic calculators to find random numbers.

Be able to use random numbers, together with a probability distribution to simulate discrete random events.

Be able to interpret models that involve the simulation of discrete random events.
	Queues (starter)
Use of random numbers to simulate the queue that builds up in a newsagent’s shop.
	4.1   4.2   4.3
	Use of graphic calculators to generate random numbers.

	Simulations

	Solving linear inequalities.
(LO3)
	Substitute numerical values into linear expressions to determine whether or not inequalities hold.
Solve equations algebraically to assist in the solution of inequalities.

Present your solutions graphically:

Using dashed lines to indicate boundaries not included.

Using full lines to indicate boundaries included.

Using shading to indicate regions not included.
	
	2.5
	Use of autograph for showing inequalities in graphical form.

	Inequalities

	Recurrence Relations
(LO3)
	Investigate discrete models using recurrence relations in applications such as population growth and investment.
This includes:
Having an understanding of key differences between discrete and continuous models.
Using subscript notation  
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Understand that to find a sequence of values you need an initial value, 
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Understanding the difference between recurrence relations such as 
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 and closed forms such as 
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Modelling populations and when doing so understanding terms such as birth rate and death rate.
	Credit Cards       ( Skills Activity)
Students use recurrence relations to work out how long it takes to pay off credit card debts. Includes the use of both a graphic calculator and spreadsheet.

Chaotic Population           ( Skills Activity)

Students use a graphic calculator, then a spreadsheet, to investigate a recurrence relation which simulates population changes some of which exhibit chaotic behaviour.
	7.1  7.2  7.3
	.
	Recurrence Relations

	Algebraic and graphical techniques for modelling situations.
(LO3)

	Appreciate when algebraic, graphical or numerical methods ( or combinations of these) are most appropriate, when they are inappropriate and when possibly unsound.
Establish links between these different ways of understanding mathematical ideas.

Find solutions to equations.

Show that particular solutions to equations are valid.

Know when each of these methods is appropriate.

Use algebra to solve systems of two linear equations, also one linear and one quadratic equation.

Use algebraic and graphical techniques to investigate continuous models in a wide variety of contexts such as population modelling, drug absorption and traffic  flow.


	Broadband (skills activities)

Instructions showing how to use Excel to find a quadratic model for the growth in broadband connections in recent years.


	
	
	Mathematical Models 2

	Appreciation that general mathematical principles may be applicable in a range of different contexts.
(LO4)
	Be able to identify the use of particular ideas in mathematics across a range of situations or contexts.
Understand when mathematical methods will lead to solutions.

Have an appreciation of general features of graphs of functions, including intercepts with axes and asymptotes.

Develop you understanding of how geometric transformations can be applied to the graphs of basic functions and be able to use these when working with graphs that model real situations.
	
	
	
	Mathematical Models 3

	Making sense of Mathematics
(LO5)

(Generally examined in the comprehension paper)
	Learn to explain steps in mathematical working by developing sub steps if necessary.
Learn to relate mathematics in new situations to mathematics in situations with which you are familiar.

Develop strategies to assist you in making sense of mathematics.

Be able to develop alternative representations/ understanding               ( algebraic, graphical or numerical) to explain and make sense of mathematics.


	Mortality             ( comprehension)
Article involving the historical development of the theory of mortality used by insurance companies and questions based on the article.

Power to the people

(comprehension)

Article explaining how electricity is distributed as alternating current using trigonometric functions to model the alternating voltages involved.
	
	
	Comprehension 1

	Working accurately, structuring mathematical arguments carefully and communicating mathematics clearly.

(LO6)
	Identify possible errors in your working by:
Questioning whether your solutions are reasonable and / or valid

Use checking techniques wherever possible

Decide upon the appropriate degree of accuracy of values you calculate.

Write clear and unambiguous mathematical statements.

Use notation correctly

Use algebraic, graphical and numerical approaches effectively to communicate your mathematics.
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