AS Mathematics Module NM Scheme of Work


	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	
	
	SOLUTION OF EQUATIONS
	
	

	Bisection method

Linear Interpolation

False Position
Fixed point iteration

Newton-Raphson
.
Secant method


	1 ½ hrs

1 ½ hrs

3 hrs

3 hrs

1 ½ hrs
	NMe1 Understand the graphical interpretations of these methods:
NMe2 Know how to solve equations to any required degree of accuracy using these methods:

Bisection

Linear Interpolation

False position (repeated linear interpolation)

Fixed point iteration

Newton-Raphson method

Secant method


	NM Booklet
	

	
	1 ½ hrs
	NMe3   Understand the relative computational merits and possible failure of the methods.


	NM Booklet
	

	
	1 ½ hrs
	NMe4  Know that fixed point iteration generally has first order convergence, Newton-Raphson generally has second order convergence.

	NM Booklet
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Resources        Differentiation
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Key Skills

	ERRORS



	Absolute and relative error.


	1 ½ hrs
	NMv1 Understand the graphical interpretations of these methods.
	NM Booklet
	

	Error propagation by arithmetical operations and by functions.
	 1 ½ hrs


	NMv2 Know how to solve equations to any required degree of accuracy using these methods.


	NM Booklet
	

	
	
	NMv3   Understand the relative computational merits and possible failure of the methods.


	NM Booklet
	

	Errors in the representation of numbers: rounding; chopping.
	1 ½ hrs
	 NMv4  Know that fixed point iteration generally has first order convergence, Newton-Raphson generally has second order convergence.

	NM Booklet
	

	
	
	NMv5  Understand the consequences of subtracting nearly equal numbers.

	NM Booklet
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Resources        Differentiation
	Assessment

Key Skills

	NUMERICAL DIFFERENTIATION


	Forward difference method

Central difference method

	3 hrs


	NMc1 Know how to estimate a derivative using the forward and central difference methods with a suitable value (or sequence of values) of h.

	NM Booklet
	

	
	
	NMc2 Have an empirical and graphical appreciation of the greater accuracy of the central difference formula.


	NM Booklet
	

	NUMERICAL INTEGRATION

	Mid-point rule.

Trapezium rule.

Simpson's rule.


	4 ½ hrs
	 NMv3  Be able to evaluate a given definite integral to any desired degree of accuracy using these methods.

	NM Booklet
	NM Coursework

	The relationship between methods.
	3 hrs
	NMv4  Know the order of errors of the mid-point and trapezium rules.  Understand the development of Simpson's rule from the mid-point and the trapezium rules.

	NM Booklet
	NM Coursework
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	APPROXIMATIONS TO FUNCTIONS 


	Newton's forward difference interpolation method.


	4 ½ hrs


	NMf1 Be able to use Newton's forward difference interpolation formula to reconstruct polynomials and to approximate functions.


	NM Booklet
	

	Lagrange’s form of the interpolating polynomial
	1 ½ hrs


	NMf2 Be able to construct the interpolating polynomial of degree n given a set of 
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 data points.

	NM Booklet
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