AS Mathematics Module FP1 Scheme of Work


Topic
Time
Outline

Learning Objectives
Learning Activity

Resources        Differentiation
Assessment

Key Skills

Matrix Arithmetic



Matrix arithmetic
3 hr 
Matrix arithmetic

FP1m1 Be able to add, subtract and multiply conformable matrices, and to multiply a matrix by a scalar.
FP1m2 Know the zero and identity matrices, and what is meant by equal matrices.

FP1m3 Know that matrix multiplication is associative but not commutative.


Define matrices, zero matrix, matrix equality, addition, subtraction, and multiplication by a scalar. 

Define, illustrate and practice matrix multiplication.

Explore the properties of matrix multiplication, noting its similarities and differences to number multiplication.

Definition of the identity matrix.

Matrices booklet 1.


Application of number: use of formulae.

Matrix arithmetic homework.

Topic
Time
Outline

Learning Objectives
Learning Activity

Resources        Differentiation
Assessment

Key Skills

2 by 2 Inverse Matrices



Determinant and inverse of 2 by 2 matrices
3 hr
Determinants of 2 by 2 matrices

FP1m7 Be able to find the determinant of a 2 by 2 matrix.

FP1m8 Understand the significance of a zero determinant.

Inverses of 2 by 2 matrices 

FP1m9 Understand what is meant by an inverse matrix.

FP1m10 Be able to find the inverse of a non-singular 2 by 2 matrix.

FP1m11 Appreciate the product rule for inverse matrices.

Solution of simultaneous equations using matrices 

FP1m12 Know how to use matrices to solve linear equations.

FP1m13 In the case of 2 linear equations in 2 unknowns, be able to give a geometrical interpretation of a case where the matrix is singular.
Define determinant, and state the formula for calculating the determinant of a 2 by 2 matrix. 

Define the terms singular and non-singular.

Explain, illustrate and practice finding the inverse of 2 by 2 matrices.

Use matrix equations, and the product rule for inverse matrices, to find inverse matrices.

Use matrices to solve linear equations.

Examine and comment upon situations where the matrix is singular.

Matrix booklet 2.

www.mathsnet.net/asa2/2004/fp32inverse2x2a.html


Application of number: use of formulae.

Inverse matrix homework.

Topic
Time
Outline

Learning Objectives
Learning Activity

Resources        Differentiation
Assessment

Key Skills

Matrices and Transformations



Matrices and transformations
6 hr 
Introduction to transformations

Transformation matrices 

FP1m4 Be able to find matrix associated with a linear transformation and vice-versa.

FP1m5 Understand successive transformations and the connection with matrix multiplication.

FP1m8 Know that the determinant gives the area scale factor of the transformation, and understand the significance of a zero determinant.


Discuss the transformations permitted, and those not permitted, when representing transformations by 2 by 2 matrices.

Be able to find the co-ordinates of points after applying a transformation matrix.

Be able to identify a transformation from its matrix, and a matrix from a transformation.

Be able to use the formulae in the formulae book to create and interpret rotation / reflection matrices.

Matrix transformation notes.

www.mathsnet.net/asa2/2004/fp32trans.html

www.mathsnet.net/asa2/2004/fp32transform.html


Application of number: use of formulae.

Matrix transformation homework.
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Outline

Learning Objectives
Learning Activity

Resources        Differentiation
Assessment

Key Skills

Invariance



Invariance
2 hr
Invariance

FP1m6 Understand the meaning of invariant points, and lines of invariant points in a plane, and how to find them.


Find points and lines which are invariant under the action of a transformation matrix.

Invariance notes.


Application of number: use of formulae.

Matrix past paper question homework.
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Time
Outline
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Learning Activity

Resources        Differentiation
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Key Skills

Proof by induction



Proof by induction
3 hr 
Proof by induction

FP1p4 Be able to construct and present a correct proof using mathematical induction.


Understand the difference between evidence that a supposition is valid and proof that it is valid.

Using proof by induction to prove the validity of expressions for the sum of simple series.

Induction notes.

www.mathsnet.net/asa2/2004/fp36series_1.html www.mathsnet.net/asa2/2004/fp36series_2.html www.mathsnet.net/asa2/2004/fp36series_3.html www.mathsnet.net/asa2/2004/fp36seq.html
Application of number: use of formulae.



Topic
Time
Outline

Learning Objectives
Learning Activity

Resources        Differentiation
Assessment

Key Skills

Summation of simple finite series



Summation of simple finite series
3 hr
Summation of simple finite series 

FP1a1 Know the difference between a sequence and a series.

FP1a2 Be able to sum a simple series.

FP1a3 Know the meaning of the word converge when applied to either a sequence of a series.


Explore three methods for summing simple series:

· Induction

· Standard formulae

· Difference methods.

Summing series notes.

www.mathsnet.net/asa2/2004/fp12formulae.html

www.mathsnet.net/asa2/2004/fp12sums.html www.mathsnet.net/asa2/2004/fp12sums_2.html

www.mathsnet.net/asa2/2004/fp12exams_1.html
www.mathsnet.net/asa2/2004/fp12exams_2.html www.mathsnet.net/asa2/2004/fp12exams_3.html

Application of number: use of formulae.

Summing series homework.
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Root relations



Root relations
6 hr
Root relations

FP1a5 Appreciate the relationship between the roots and coefficients of quadratic, cubic and quartic equations.

FP1a6 Be able to form a new equation whose roots are related to the roots of a given equation by a linear transformation.


Derive the relationships between the roots and the coefficients of a quadratic equation. Use this relationship in a variety of problems.

Form new quadratic equations given that the roots of the new equation are related to the roots of a given equation.

Repeat the above process for cubic equations, then for quartic equations.

Root relations notes.

http://www.mathsnet.net/asa2/2004/fp13roots.html
http://www.mathsnet.net/asa2/2004/fp13roots_1.html
http://www.mathsnet.net/asa2/2004/fp13roots_2.html
http://www.mathsnet.net/asa2/2004/fp13croots_1.html

Application of number: use of formulae.

Root relations homework.

Topic
Time
Outline

Learning Objectives
Learning Activity

Resources        Differentiation
Assessment

Key Skills

Curve Sketching



Sketching rational functions
6 hr
Sketching rational functions

FP1C1 Be able to sketch the graph of 

y = f(x) obtaining information about symmetry, asymptotes parallel to the axes, intercepts with the co-ordinate axes, behaviour near x = 0 and for numerically large x.
FP1C2 Be able to ascertain the direction from which a curve approaches an asymptote.

Solving inequalities using graphs

FP1C3 Be able to use a curve to solve an inequality.

FP1a4 Be able to manipulate simple algebraic inequalities, to deduce the solution of such an inequality.


Sketch rational functions

(a) order of nominator < order of denominator

(b) order of nominator = order of denominator

Informal treatment of odd and even (part) functions.

Using graphs to solve inequalities, and the dangers in using other methods to solve inequalities.

Sketching rational functions notes.

Solving inequalities notes.

Graphical calculators (with OHP version).


Sketching rational functions homework.
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Complex numbers



Complex numbers; definitions and arithmetic
3 hr
Introduction

FP1j1 Be able to solve any quadratic equation with real coefficients.

FP1j2 Understand the language of complex numbers.

FP1j3 Be able to add, subtract, multiply and divide complex numbers given in the form x + jy, where x and y are real.

FP1j4 Know that a complex number is zero if and only if both the real and imaginary parts are zero.


Discuss the need to extend the real number system. 

Introduce, define and give examples of complex number terminology and arithmetic.

Complex numbers booklet 1.

www.mathsnet.net/asa2/2004/fp13complexroots.html

www.mathsnet.net/asa2/2004/fp13complexadd.html

www.mathsnet.net/asa2/2004/fp13complexmult.html

www.mathsnet.net/asa2/2004/fp13complexdiv.html


Application of number: use of formulae.

Complex number homework.
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Complex numbers



Applications of complex numbers to the solution of polynomial equations with real coefficients
3 hr
Conjugate root pairs

FP1j5 Know that the complex roots of real polynomial equations with real coefficients occur in conjugate pairs.

FP1j6 Be able to solve equations of higher degree with real coefficients in simple cases.

The Argand Diagram 

FP1j7 Know how to represent complex numbers and their conjugates on an Argand diagram.

FP1j8 Be able to represent the sum and difference of two complex numbers on an Argand diagram.


Understand that roots occur in conjugate pairs.

Be able to use this property to solve cubic and quartic equations given one complex number root.

Understand and be able to use an Argand diagram to represent complex numbers, their sum and difference.

Complex numbers notes.

www.mathsnet.net/asa2/2004/fp13conjugates.html
www.mathsnet.net/asa2/2004/fp13modarg.html
www.mathsnet.net/asa2/2004/fp13sum.html
www.mathsnet.net/asa2/2004/fp13sub.html

Complex number homework.
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Outline
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Complex numbers



Modulus – argument form of complex numbers
4 hr
Modulus – argument form

FP1j9 Be able to represent a complex number in modulus – argument form.

Simple loci in the Argand diagram

FP1j10 Be able to represent simple sets of complex numbers as loci in the Argand diagram.


Converting from x + jy form to modulus – argument form and vice versa.

Be able to use algebraic and geometric methods to analyse loci.

Recognise, and be able to draw, circular and part–line loci, including loci defined by inequalities.

Complex numbers notes.

www.mathsnet.net/asa2/2004/fp13definitions.html
www.mathsnet.net/asa2/2004/fp31locus_1.html

www.mathsnet.net/asa2/2004/fp31locus_2.html
www.mathsnet.net/asa2/2004/fp31locus_3.html

www.mathsnet.net/asa2/2004/fp31locus_4.html www.mathsnet.net/asa2/2004/fp31locus_5.html www.mathsnet.net/asa2/2004/fp31locus_6.html www.mathsnet.net/asa2/2004/fp31region1.html www.mathsnet.net/asa2/2004/fp31region2.html
Communication: taking part in group discussions.

Application of number: use of formulae.

Complex number homework.
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Proof



Proof
6 hr
Terminology

FP1a1 Be able to use the terms if, only if, necessary and sufficient correctly in any appropriate context.

Identities 

FP1a2 Know the difference between an identity and an equation.

FP1a3 Be able to find unknown constants in an identity.


Discussion with illustrations of the meanings of if, only if, necessary and sufficient. 

Substituting sensibly chosen particular values of the variable into an identity in order to find the values of all unknown constants.

Proof and identities notes.


Communication: taking part in group discussions.

Application of number: use of formulae.




