A2 Mathematics Module C3 Scheme of Work


	Topic
	Time
	Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	

	EXPONENTIALS AND NATURAL LOGARITHMS



	The exponential and natural logarithm.
	3 hrs
	C3a1
Understand and be able to use the simple properties of exponential and logarithmic functions including the functions ex and 1n x.
	http://www.mathsyear2000.org/alevel/pure/purtutloggro.htm
	Communication: taking part in group discussions

	Functions.
	2 hrs
	2
Know the relationship between 1n x and ex.

3
Know the graphs of y = 1n x and y = ex.


	http://www.mathsnet.net/asa2/2004/c25match.html
Draw graphs of  y = 1n x , y = ex and

y = x
	1n x and ex.homework

	CALCULUS

	The product, quotient and chain rules.
	3hrs
	C3c1
Be able to differentiate the product of two functions.

2
Be able to differentiate the quotient of two functions.

3
Be able to differentiate composite functions using the chain rule.

4
Be able to find rates of change using the chain rule.


	Revise the process of differentiation

Derive differentiation from first principles of bath quotient and product rule 

Using dy/dx x dt/dx
	Application of number use of formulae

Differentiation homework


	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	FUNCTIONS



	The language of functions.
	4hrs 30 mins
	C3f

3
Be able, given the graph of


y = f(x), to sketch related graphs.

4
Be able to apply transformations to the basic trigonometrical functions.

5
Know how to find a composite function, gf (x).

6
Know the conditions necessary for the inverse of a function to exist and how to find it (algebraically and graphically).

7
Understand the functions arcsin, arcos and arctan, their graphs and appropriate restricted domains.

8
Understand what is meant by the terms odd, even and periodic functions and the symmetries associated with them.


	Revise transformations from the first year

Review Trigonometrical graphs

http://www.mathsnet.net/graphanim.html#y=f(cx)

Revise f(x)

Discuss the range and domain of a function. Revise the rules for a function.

http://www.mathsnet.net/graphs/cutb1.html

Students to draw the graphs of the functions arcsin, arcos and arctan, 

Find the domain of each one

http://www.sparknotes.com/math/precalc/trigonometricfunctions/section4.rhtml

Draw the graphs of odd and even functions, discuss the algebraic relationship

http://archives.math.utk.edu/visual.calculus/0/symmetry.5/


	Functions homework


	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	
	
	                         FUNCTIONS


	
	

	
	1hr 30min
	Cf3

10
Be able to solve simple inequalities containing a modulus sign.


	Revise inequalities

http://www.mathsyear2000.org/alevel/pure/purtutalgine1.htm
	

	Inverse functions.
	 1hr


	5
Be able to differentiate an inverse function.
	Differentiation homework
	

	Implicit differentiation.
	1hr
	6
Be able to differentiate a function defined implicitly.
	http://www.revision-notes.co.uk/revision/770.html
	

	Differentiation of further functions.
	2 hrs 30 mins
	7
Be able to differentiate eax and 1n x.

8
Be able to differentiate the trigonometrical functions: sin x; cos x; tan x.
	http://www.projectalevel.co.uk/maths/exponentials.htm

http://www.revision-notes.co.uk/revision/769.html
	Differentiation Homework

	Integration by substitution.
	2hrs 30 mins
	9
Be able to use integration by substitution in cases where the process is the reverse of the chain rule.

10
Be able to use integration by substitution in other cases.
	Revise chain rule. Integration by substitution , for reverse of chain rule.

Integration by substitution for other cases

http://www.projectalevel.co.uk/maths/integrationsub.htm


	Integration Homework


	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	CALCULUS



	Integration of further functions.
	1hr 30 mins
	11
Be able to integrate 1/x.

12
Be able to integrate eax.

13
Be able to integrate sin x and cos x.


	Introduce integration of 1/x, Class exercise

Introduce integration of eax., Class exercise

    Introduce integration of sin x and cosx. Class exercise

http://metric.ma.ic.ac.uk/integration/techniques/indefinite/standard-integrals/trigonometrics/
	Integration Homework

	Integration by parts.
	1hr 30 mins
	14
Be able to use the method of integration by parts in cases where the process is the reverse of the product rule.

15 Be able to apply integration by parts to 1n x.


	Introduction of Integration by parts, 

For all cases 

Class exercise

http://www.mathsyear2000.org/alevel/pure/purtutintpar.htm 

Differentiation Homework
	Integration Homework


	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	
	
	
	
	

	NUMERICAL METHODS

This topic will be assessed in the examination for C3, since it is the subject of the coursework.



	Change of Sign


	1hr 30 mins             
	C3e1

Be able to locate roots of f(x) = 0                                                                         by considering the sign of  f(x)  in an interval of x in which f(x)

is continuous 

2       Be aware of circumstances under             

         which change of sign methods         

         fail to give an expected root or  

         may give a false root


	Students form an equation to solve using change of sign

Students form an equation to solve using change of sign
	Communications Research

Use of IT

 External Course work



	Fixed point iteration.
	2hr 30 mins
	3
Be able to carry out a fixed point iteration after rearranging an equation into the form x = g(x).

4
Understand that not all iterations converge to a particular root of an equation.


	Students form an equations to solve by fixed point iteration.  

Students to draw cobweb and staircase convergence, and any divergence using EXCEL
	Communications Research

Use of IT

External Course work

	The Newton-Raphson method.
	1hr 30 mins
	5
Be able to use the Newton-Raphson method to solve an equation.


	Students form an equations to solve by Newton-Raphson method 
	Communications Research

Use of IT

	Error Bounds.
	1hr 30 mins
	6
Appreciate the need to establish error bounds when applying a numerical method.
	Students to decide on the error bounds


	Communications Research

 


	
	
	
	
	

	Topic
	Time
	Outline

Learning Objectives
	Learning Activity

Resources        Differentiation
	Assessment

Key Skills

	
	
	
	
	

	Geometrical interpretation.
	1hr 30 mins
	7
Be able to give a geometrical interpretation both of the processes involved and of their algebraic representation.


	Students to draw sliding tangents to 

Illustrate the solution of Newton Raphson also the failure of Newton Raphson.

http://www-solar.mcs.st-and.ac.uk/~alan/MT2003/Numerical/node6.html
	Communications Research

Use of IT

External Course work

	PROOF



	Methods of proof.
	2hrs 
	C3o1
Understand, and be able to use, proof by direct argument, exhaustion and contradiction.

2
Be able to disprove a conjecture by the use of a counter example.


	http://www.cut-the-knot.org/proofs/index.shtml

http://paul.merton.ox.ac.uk/science/maths-proofs.html
	Communications Research
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