Advanced Higher Scheme of Work

Binomial Theorem and Partial Fractions
	Lesson
	Descriptors
	
	Book Ref (Unit 1)

	1
	Pascal’s Triangle Sheet
	
	

	
	Revise breaking brackets/factorising
	
	Scholar p3 Q1-3

	
	Intro to factorials – use calculator
	2! = 2 ( 1, 3! = 3 ( 2 ( 1, 1! = 1, 0! = 1
	

	
	How many ways
	nPr  (Find button on calculator)
	MIA p5 Ex 2A Q3-6

	
	n! = n ( (n – 1)!
	Example and 
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	Scholar p5 Q10,11

	
	What if order doesn’t matter – Binomial coefficients


	nCr = 
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  (Find button on calculator)
	Scholar p6 Q12-15
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	MIA p7 Ex 2B Q1-6

Scholar p6 Q16, 17

	2
	Binomial coefficients

Prove: This is a direct proof
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	MIA p7 Ex 2B Q7

Scholar p7 Q18-38

	
	Expand 
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	Connect to Pascal’s triangle – could be written with binomial coefficients instead
	

	
	Binomial Theorem:
	Expansion of 
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	Scholar p12 Q42-46

	
	
	General term 
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	3
	Binomial Theorem:
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notation
	

	
	Further examples:
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	MIA p9 Ex3A Q1, 2

Scholar p13 Q47-58

	
	Approximation
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	MIA p13 Ex 4 Q1 a-d

Scholar p17 q66,67

	
	Further examples
	
[image: image12.wmf]5

3

1

2

÷

ø

ö

ç

è

æ

+

y

x


	

	4
	Further examples
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	Specific terms
	Using ( notation to find term in x or constant term
	MIA p9 Ex 3A Q3, 4

Scholar p15 Q59-65

	
	Review long division
	
	

	5
	Partial Fractions
	Add algebraic fractions

Partial Fractions is this process in reverse

Useful later for calculus
	

	
	Proper rational algebraic fractions
	Order of numerator less than order of denominator
	

	
	Algebraic long division
	If order of numerator is greater than order of denominator – useful for properties of functions
	MIA p17 Ex 1

Scholar p32 Q103-107

	6
	Examples of different types of Partial Fractions
	Denominator has linear factors
	MIA p18 Ex 2

Scholar p21 Q68-72

Scholar p24 Q78-81

	
	
	Denominator has repeated factors
	MIA p19 Ex 3

Scholar p22 Q73-77

Scholar p25 Q82-85

Scholar p26 Q88-89

	
	
	Irreducible quadratic factor
	MIA p20 Ex 4

Scholar p27 Q90-93

	7
	Improper rational fractions
	Divide first then apply same techniques as before
	MIA p21 Ex 5

Scholar p28 Q94,95

Scholar p29 Q96-102

	
	Homework:
	Binomial Theorem and Partial Fractions
	Applications 1.1.1
Methods 1.1


Gaussian Ellimination
	Lesson
	Descriptors
	
	Book Ref (Unit 1)

	1
	Review simultaneous equations
	By elimination

2 unknowns ( 2 eqns.  So 3 unknowns ( 3 eqns.

Geometrically, 2 eqns is intersections of 2 lines
	

	
	Introductions to matrices
	Structure, elements, rows, columns, identifying elements

No. of elements = no. of rows ( no. of columns
	Scholar p180 Q5-8

	
	Matrices and simultaneous equations
	Changing to matrix form

Augmented matrix
	Scholar p184 Q9, 10 (3(3)

MIA p123 Ex 2 (2(2)

	2
	Elementary row operations
	Interchange rows

Add/subtract rows

Multiply rows by a constant
	

	
	Gaussian Elimination
	Aim to convert matrix to upper triangular form

Use augmented matrix

Back substitution to find solution
	MIA p124 Ex 3 Q1,2 (2(2)

Scholar p187 Q11-16 (3(3)

Scholar p189 Q17-19

MIA p127 Ex 4A

MIA p128 Ex 4B

	3
	Gauss-Jordan elimination
	Equivalent to back substitution
	

	
	Redundancy and inconsistency
	2D Redundancy ( lines the same

      Inconsistency ( lines parallel

3D equations represent planes

Intersections of planes is a line

Redundancy ( 2 or 3 planes are the same

                          Or all planes intersect along the same line

Inconsistency ( 2 planes are parallel

                            Or the 3 lines are parallel
	MIA p121 Ex 1 Q1

MIA p125 Ex 3 Q3,4

Scholar p196 Q20,21

MIA p130 Ex 5

	4
	Ill-conditioning
	Examples Scholar p196, MIA p135

Usually only in 2(2 systems

Geometrically, lines are nearly parallel.  So small change in one leads to a large change in the point of intersection
	Scholar p197 Q22,23

MIA p136 Ex 8 Q1,2

(in groups)

	
	Homework:
	Gaussian Ellimination
	Geometry 1.1.1


Differentiation 1
	Lesson
	Descriptors
	
	Book Ref (Unit 1)

	1
	Differentiation from First Principles
	Gradient of chord ( gradient of tangent at limit
	MIA p29 Ex 1A, 1B

	
	
	Examples: y = x2 and y = x4
	Scholar p46 Q4-6

	
	Reminders:
	
[image: image14.wmf]dx

dy

, kf(x) ( kf’(x) and f(x) + g(x) ( f’(x) + g’(x)
	MIA p30 Ex 2

Q4, 5 done in class

	2
	Differentiability at a point
	See pictures on p48
	Scholar p49 Q7, 8

	
	Critical points
	Where f’(a) = 0 or f’(a) does not exist

i.e. stationary points and where function is not differentiable
	

	
	Reminder of Chain Rule (more complex)
	
	MIA p32 Ex 3A (not 7)
Q2d and 4a done in class

MIA p33 Ex 3B Q1-3

	
	Second Derivative
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	Scholar p51 Q9-11

	3
	Higher Derivatives
	Notation: 
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	MIA p46 Ex 9A
Scholar p53 Q16, 17

	
	Discontinuities
	
	Scholar p54 Q18, 19

	4
	Proof of the Product Rule
	 f(x)g(x) ( 
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Examples p56 Scholar
	MIA p35 Ex4A, p36 Ex 4B
Scholar p57 Q20-29

	5
	Proof of Quotient Rule
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Examples p58 Scholar
	MIA p37 Ex 5A
MIA p38 Ex 5B

MIA p38 Ex 6 (mixed)

	
	Definition of sec, cosec and cot
	
	

	
	Derivatives of tan
	LEARN: 
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	MIA p40 Ex 7
Scholar p60 Q30-39

	6
	Derivatives of ex
And lnx
	
	Scholar p63 Q43 – 51
MIA p43 Ex 8A

Scholar p65 Q52-61

MIA p44 Ex 8B

	
	Curve Sketching on a closed interval
	
	Scholar p67 Q62-71

	
	Homework:
	Differentiation 1
	Methods 1.2.1-1.2.3


Differentiation 2
	Lesson
	Descriptors
	
	Book Ref (Unit 2)

	1
	Differentiating Inverse Functions
	General Functions
	MIA p29 Ex 1A Q1,

MIA p30 Ex1B Q2

Scholar p6 Q5-8

	
	
	Inverse Trig Functions
	

	2
	Inverse Trig Functions
	Combined with chain rule

Learn results for 
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	MIA p32 Ex 2 Q1,2,4, 6

Scholar p8 Q11-22

	
	
	Combined with product/quotient rule
	MIA p33 Ex 3A select

MIA p34 Ex 3B select

	3
	Implicit Functions and Explicit Functions
	Definition of Implicit function
	

	
	
	Implicit Differentiation 

First Derivatives
	Scholar p12 Q30-41

MIA p36 Ex 4A, 4B

	
	
	Tangents
	Scholar p16 Q44-50

	4
	Implicit Differentiation
	Second derivatives – use First derivative expression without fractions if possible
	MIA p38 Ex 5

Scholar p18 Q51-54

	5
	Logarithmic Differentiation
	Take logs of the equation and differentiate implicitly
	

	
	
	For functions where x is in the power and possibly for complicated products and quotients
	MIA p40 Ex 6 Q 1,2, 4, 8

Scholar p19 Q55-57, 59, 60

	6
	Parametric Equations
	First Derivative 
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	Scholar p24 Q71-76

	
	
	Second Derivative 
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	Tangents: Scholar p79-83

Scholar p29 Q84-88

MIA p44 Ex 8A

MIA p45 Ex 8B

	
	Homework:
	Differentiation 2
	Methods 1.2.4-1.2.6


Integration 1
	Lesson
	Descriptors
	
	Book Ref (Unit 1)

	1
	Revision of Higher work
	Anti-differentiation – constant of integration
Area under curve

Area below x-axis negative

Definite integrals
	MIA p70 Ex1A, 1B

Scholar p83 Q1-9

	
	Standard integrals
	Definition of modulus
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	MIA p72 Ex 2A, 2B
Scolar p87 Q12-25

	2
	Integration by substitution
	Differentials – so that the variable in the integral can be changed
	

	
	
	Examples – linear internal function
Examples on MIA p73, 74
	MIA p75 Ex 4A
Scholar p90 Q29-37

	3
	Integration by substitution
	Definite Integrals – changing limits
	MIA p76 Ex 4B
MIA p77 Ex 5A,5B

Scholar p92 Q38-45

	4
	Integration by substitution
	Substitution of trig function examples
	Scholar p93 Q46-53

	
	
	Substitution not given
	MIA p74 Ex 3
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	MIA p80 Ex 6A, p81 Ex 6B Scholar p97 Q54-65

	5
	Revision – area under curve
	
	

	
	Revision – area between curves
	
	Scholar p100 Q66-70

	
	Area between curve and y-axis
	Finding the inverse function
	Scholar p103 Q71-74

	6
	Volumes of revolution
	Around x-axis 
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	Scholar p106 Q75-78

	
	
	Around y-axis 
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	Scholar p108 Q80-81

	
	Homework:
	Integration 1
	Methods 1.3.1 1.3.2


Integration 2
	Lesson
	Descriptors
	
	Book Ref (Unit 2)

	1
	Integrating to get Inverse Trig Functions

Examples on MIA p60

And Scholar p44
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	Scholar p45 Q7,8

Scholar p47 Q9, 10

MIA p61 Ex 1A

MIA p62 Ex 1B

	2,3
	Integrals of Rational Functions
	Integration using Partial Fractions
	MIA p64 Ex 2

Scholar p49 Q11-14

	
	
	Possibly including tan-1
	MIA p 66 Ex 3ª

Scholar p53 Q15

	
	
	Improper Rational Functions
	MIA p67 Ex 3B

Scholar p54 Q16-18

	4
	Integration by Parts
	Derivation
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	Scholar p57 Q 19-35

MIA p69 Ex 4

	5
	Repeated Application
	2 applications

Cyclic functions such as sin x
	Scholar p59 Q36-41

MIA p70

	
	Special cases
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	Scholar p66 Q42-49

MIA p71 Ex 5A

MIA p&2 Ex 5B

	
	Homework:
	Integration 2
	Methods 1.3.3, 1.3.4


Gave first Extension test here – end of September

Solving Differential Equations
	Lesson
	Descriptors
	
	Book Ref

	1,2
	Differential Equations
	Definition
	Unit 2

	
	
	General solution, Particular Solution, Initial Conditions
	

	
	First Order Differential Equations
	Variable Separable 
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	Unit 2

Scholar p67 Q54-46

MIA p76 Ex 7

MIA p77 Ex 8

	
	Applications
	Growth and Decay
	Unit 2

Scholar p67-77 Q57-64

MIA p79-85 Ex 9A and 9B

	3
	First Order Linear Differential Equations
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	Unit 3

Scholar p128

Scholar p131 Q7-12
MIA p114 Ex 1

	
	
	integrating factor: 
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	Particular solution, complimentary function

Initial conditions, general and particular solution
	Unit 3

MIA p116 Ex 2

Scholar p131 q13-17

	
	
	Applications (Scholar p132-135)
	Unit 3

Scholar p135 Q18-22

	4
	2nd order, linear differential equations

Constant coefficients
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	Homogeneous
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	Auxiliary equation: 
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2 real, distinct roots
	Unit 3

MIA p119 Ex 3

	5
	
	Equal roots

Complex roots
	Unit 3

MIA p120 Ex 4

MIA p112 Ex 5A, 5B

Scholar p142 Q24-35

Scholar p145 Q36-44

	6
	Non-homogeneous
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	General soln=complimentary function + particular integral

Examples MIA p123, Scholar p147
	Unit 3

MIA p124 Ex 6

Scholar p148 Q45,46

	7
	
	Finding a particular integral – Try a related function to f(x)
	Unit 3

MIA p126, Ex 7A

MIA p127 Ex 7B

Scholar p52 Q47-54

	
	Homework:
	Solving Differential Equations
	Methods 1.4


Can do Methods in Algebra and Calculus Unit Assessment here

Properties of Functions

	Lesson
	Descriptors
	
	Book Ref (Unit 1)

	1
	Standard number sets
	
	

	
	Definition of a function
	Domain, range, codomain
	Scholar p122 Q4-9

MIA p97 Ex 1

	
	Inverse of a function
	Write as y = f(x) then change the subject to x
Identify a suitable domain and range
	MIA p100 Ex 3 Q1,2

	2
	Sketching Inverse functions
	A function must be always increasing or always decreasing to have an inverse – examine f’(x)

http://graph-plotter.cours-de-math.eu (acos for cos-1)
	Scholar p 129 Q17-27

MIA p101 Ex 3 Q3

MIA p102 Ex 4 Q1,2,4,5,6

	
	Odd and Even functions
	f(-x) = f(x) even

f(-x) = -f(x) odd
	Scholar p133 Q28

MIA p108 Ex 8

	3
	Critical points
	Local/global extreme values
	Scholar p136 Q30

	
	Derivative tests for nature of Stat points
	First derivative (Higher)
	Scholar p137 Q31-33

MIA p103 Ex 5

	
	Use of 2nd Derivative for nature
	
	MIA p56 Ex 2

	
	Extrema
	
	MIA p105 Ex 6

	4
	Concavity and points of inflexion
	Relationship with the 2nd derivative
	Scholar p139 q34-40

MIA p106 Ex 7

	
	Non-horizontal points of inflexion
	
	Scholar p142 Q41-43

	5, 6, 7
	Curve sketching – rational functions
	Reminder: long division, need roots and y-intercept

Need stat points and their nature
	

	
	Asymptotes
	Vertical from roots of denominator

Horizontal or oblique from divided form as x ( (
Behaviour of graph approaching asymptotes
	Scholar p152-159 Q47-50

Scholar p161 Q51-56

MIA p112 Ex 11

	
	Examples
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	8
	Related Functions
	Higher work reminder
	See Scholar if necessary

	
	Modulus function
	
	MIA p99 Ex 2

Scholar p169 Q84,85

	
	
	Mixed examples
	MIA p114 Ex 12A

MA p116 Ex 12B

	
	Homework:
	Properties of Functions
	Applications 1.4


Rectilinear Motion and Optimisation
	Lesson
	Descriptors
	
	Book Ref

	1
	Reminder of Rate of change
	Connect with distance – speed – acceleration
	Unit 1

MIA p51 Ex 1

Q7 done in class

Scholar p52 Q12-15

	2
	Optimisation/Applications
	
	Unit 1

MIA p63 Ex 4A

MIA p64 Ex 4B

Scholar p70 Q72-75

	3
	Parametric Equations
	Speed 
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	Unit 2

Scholar p25 Q77; p26 Q78

	
	
	Acceleration 
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	Unit 2

MIA p50 Ex 1

	
	Related Rates of Change
	Various
	Unit 2

Scholar p29-36 Q89-111

MIA p53 Ex 2A

MIA p54 Ex 2B

	4
	Practice lessons
	Related rates of change
	

	
	
	
	

	5
	Rates of change
	Acceleration – velocity - displacement
	Unit 2

Scholar p109 Q82-84

	
	Mixed questions
	Areas, volumes, rates of change
	Unit 2

MIA p88 Ex10A

MIA p90 Ex 10B

	
	Homework:
	Rectilinear Motion and Optimisation
	Applications 1.5


Complex Numbers
	Lesson
	Descriptors
	
	Book Ref (Unit 2)

	1
	Review
	Number sets, Solving quadratics with formula, conjugate surds
	

	
	Definition of i
	Find square roots of negative numbers
	Scholar p86 Q6-9

	
	Solving quadratics
	
	Scholar p87 Q10-12

	
	Notation
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	Scholar p87 Q13, 14

	
	The Argand Diagram
	Real Line So Complex Plane (y-axis the Im axis)
	Scholar p89 Q15

	2
	Arithmetic Operations
	Addition and Subtraction
	Scholar p90 Q16-24

MIA p90 Ex 1

	
	
	On Argand Diagram – like vector addition
	

	
	
	Multiplication
	

	
	
	Complex Conjugate 
[image: image57.wmf]ib
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Used for Division
	Scholar p97 Q28-31

Scholar p99 Q33-37

MIA p91 Ex 2 Q1-3

	3
	Square roots of complex numbers
	
	Scholar p94 Q24-27

MIA p92 Ex 2 Q 4-8

	
	Multiplication by powers of i
	On the Argand Diagram - rotation
	See Scholar p94-95

	
	Modulus and Argument
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	Scholar p107 Q38-45

MIA p94 Ex 3 select

	
	
	The Principle argument, arg(z)
	

	4
	Polar Form
	
	

	
	Complex Conjugate Properties
	
	

	
	Loci on the complex plane
	Circles, Lines, perpendicular bisectors
	Scholar p111 Q47-52
MIA p96 Ex 4 (omit arg questions)

	5
	Polar Form and multiplication
	Multiply moduli, add arguments
	Scholar p97,98

	
	Division
	Divide moduli, subtract arguments
	MIA p98 Ex 5

	
	De Moivre’s theorem
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	Scholar p118 Q59-64

MIA p101 Ex 6 Q1-4

	6
	Multiple angles
	Principle argument (add or subtract 2()
Expressions for cosn( in terms of cos ( etc

Using combination of De Moivre and Binomial
	Scholar p120 Q65-67
MIA p102 Q5, 6c,d, 7b, 8

	7
	nth roots
	Extension of De Moivre’s theorem

How to find the rest of the roots

Roots of unity

Roots of a complex number
	MIA p106 Ex 7

Scholar p123 Q70-73

	8
	Fundamental Theorem of Algebra
	Polynomials with real coefficients
If z is a root then so is the complex conjugate of z

A polynomial of degree n has n complex roots

A polynomial with real coefficients can be reduced to a product of real linear factors and irreducible quadratic factors
	

	
	Finding roots of a polynomial with real coefficients
	Reminder of synthetic division 

Use of algebraic long division to find other factors

Use of quadratic formula
	Scholar p115 Q53-57

MIA p108 Ex 8

	
	Homework:
	Complex Numbers
	Applications 1.1.2, 1.1.3
Geometry 1.3


Sequences and Series
	Lesson
	Descriptors
	
	Book Ref

	1
	Sequence
	Finite or infinite number list with a pattern
	Unit 2

	
	Series
	The sums formed from a sequence
	

	
	First order Fixed Difference Recurrence Relation
	un = aun-1 + b

condition for limit
	Unit 2

Scholar p134 Q1-9

	
	Fixed Point
	Found like the limit

Every Sequence has one
	MIA p115 Ex 1

Scholar p144,145

	2
	Arithmetic Sequences
	un+1 = un + d and un = a + (n – 1)d
	Unit 2

MIA p117 Ex 2A, p118 Ex 2B

Scholar p138 Q10, p139 Q12-15

	
	Sum to n terms of an arithmetic series
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	MIA p120 Ex 3A, p121 Ex 3B

Scholar p153 Q39-44

	3
	Geometric Sequences
	Common ration r and un = arn-1
	Unit 2

MIA p123 Ex 4A, Ex 4B
Scholar p141 Q18-20

	
	Sum to n terms
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	Unit 2

MIA p127 Ex 5A, 5B
Scholar p156 Q47 – 52

	4
	Partial sums
	Limit as n((
Arithmetic – no limit

Geometric 
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	Unit 2

MIA p131 Ex 6A, 6B
Scholar p159 Q53-57

	5
	Expansion of 
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)

1

1

-

-

x


	1 + x + x2 + x3 + x4 + ……..    
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	Unit 2

	
	Rules for Convergent sequences
	Sum, Multiple, Product and quotient rules
	Scholar p146

	
	Rules for Convergent Sequences
	Derivative of series ( Derivative of limit
Integral of series ( Integral of limit


	MIA p134 Ex 7A Q1, 4a,b, 5

	6
	Partial Sums with 
[image: image68.wmf]å

notation
	
[image: image69.wmf](

)

(

)

(

)

(

)

(

)

n

f

f

f

f

r

f

n

r

+

+

+

+

=

å

=

........

3

2

1

1



[image: image70.wmf]n

n

r

=

å

=

1

1



[image: image71.wmf](

)

1

2

1

+

=

å

=

n

n

r

n

r


	Unit 2
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	7
	Reminders
	
	Unit 3

MIA p82

Scholar p92

	
	Power Series
	a0 + a1x + a2x2 + a3x3 + …….. + arxr + …… = 
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	Scholar p93 Q5

	
	Maclaurin Series
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	Scholar p85 Q6

	8
	Maclaurin’s Theorem
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	Unit 3

	
	Convergent/divergent
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	-1 < x ( 1
	MIA p91 Ex 4
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	9
	Short cuts
	Using, for example, the derivative of the function
	Unit 3

Scholar p99 Q8-10

	
	Composite functions
	Use substitution, examples Scholar p99
	Scholar p100 Q11,12

	10
	Approximation
	Examples Scholar p101
	Unit 3

Scholar p102 Q13-15

	
	Or series to a number of terms
	
	MIA p94 Ex 5 1,3

MIA p95 Ex 6

	11
	Iterative sequences
	xn+1 = f(xn),   x0 is the starting value
	

	
	
	Linear 1st order recurrence relations
	Unit 3

Scholar p104 Ex 4

	
	
	Fixed points
	Scholar p105 Q22

	
	
	Condition for convergence
	Scholar p106 Q23,24

MIA p97 Ex 7 Q1

	12
	Staircase and Cobweb diagrams
	Examples Scholar p107,108
	Unit 3

Scholar p109 Q25

	
	Iterative Schemes
	To find roots of equations
	

	
	
	Rewrite equation to form an iterative scheme (Scholar p110)
	Scholar p111 Q26-28

	13
	Iterative schemes cont’d
	Use graphics calculator to choose xo
Question may give xo
	Unit 3

Scholar p112 Q29-32

MIA p97 Ex 7 Q3

MIA p99 Q1,2

	
	
	Graphical method for locating

(Example Scholar p112,113)
	Scholar p114 Q33-36

	
	Conditions for convergence
	Starting value and iterative formula chosen

Gradient of tangent (example scholar p115,116)
	Scholar p117 Q37-39

	14
	Order of convergence
	First order convergence
( g((x0) (<1 but g((() ≠ 0

Second order convergence
( g((x0) (<1 and g((() = 0 but g(( (() ≠ 0
	Unit 3

Scholar p119 Q40,41

MIA Ex9 p102 Q1, 4a,b

	
	Homework:
	Sequences and Series
	Applications 1.2


Proofs
	Lesson
	Descriptors
	
	Book Ref

	1
	Statements
	True or false

Negation

Compound
	Unit 2

	
	Universal Statement
	
[image: image79.wmf]"

 - disproved by a counterexample
	

	
	Existential Statement
	
[image: image80.wmf]$

 - proved by one example
	

	
	Symbols
	( implies

( implied by

( if and only if, is equivalent to.
	

	
	If …… then…… implication
	A(B
	

	
	Inverse
	Not A(not B
	

	
	Converse
	B(A
	MIA p3 Ex 1A

	
	Contrapositive
	Not B(not A
	Scholar p170 Q4

	2
	Direct Proof
	Structure: Statements linked by (
	Unit 2

MIA p4 Ex 1B

MIA p10 Ex 2A

MIA p11 Ex 2B

	3
	Disproving a statement
	Provide a counter example
	Unit 2

Scholar p177 Q13-16

	
	Proof by Exhaustion
	(tends not to appear)
	

	
	Indirect Proofs
	Proof by Contradiction

Proof by Contrapositive
	MIA p14 Ex 3A

Scholar p180 Q20-22

	4
	Fundamental Theorem of Arithmetic
	Or Unique Factorisation Theorem

Proof of (2 irrational – learn method
	Unit 2

MIA p14 (also see solutions to Homework Ex)

	
	Canonical Form
	Factor Trees
	Scholar p175 Q9, 10

	
	Twin Primes
	
	MIA p17 Ex 3B

	5
	Proof by Induction
	Only for integers usually starting at 1
	Unit 2

MIA p20 Ex 4

Scholar p183 Q23-28

	6
	Equivalences
	Necessary and sufficient

converse
	Unit 3

MIA p133 Ex 1 Q2, 5

MIA p136 Ex 2A Q1-4

MIA p137 Ex 2B 1, 3a

Scholar p173 Q12-19

	
	Proof by contrapositive
	not A
¬A
(A
	Scholar p178 Q25-27

	7
	Proof by induction
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	Unit 3

	
	
	
[image: image82.wmf](

)

2

2

1

3

1

4

1

+

=

å

=

n

n

r

n

r


	MIA p141 Ex 3A 1-7

Scholar p176 21-24

	
	Homework:
	Methods of Proof

Proof by Induction
	Applications 1.3

Geometry 1.5


Can do Applications of Algebra and Calculus Unit Assessment here. (mid to end January)

Second Extension test (2 hours) about start Feb

Matrices
	Lesson
	Descriptors
	
	Book Ref (Unit 3)

	1
	Types of matrix
	Column, row, square
	

	
	Basic operations
	Addition, subtraction
	

	
	Transpose
	AT or A(
Symmetric AT = A

Skew Symmetric AT = -A
	MIA p4 Ex 1

	2
	Algebraic properties
	
	Scholar p70-74
MIA p7 Ex 2

	
	Matrix Multiplication
	
	Scholar p60 Q16-19

MIA p10 Ex 3
MIA p11 Ex 4A
MIA p13 Ex 4B



	
	Identity Matrix
	
	

	
	Orthogonal matrix
	ATA = 1
	

	3
	Determinant of a 2 ( 2 matrix
	A = 
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= ad - bc
	MIA p16 Ex 5

Scholar p62 Q21

	
	Inverse of a 2 ( 2 matrix
	A-1 = 
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	MIA p19 Ex 6A

MIA p20 Ex 6B

Scholar p65 Q23



	4
	Properties
	
	MIA p22

	
	Determinant of a 3 ( 3 matrix
	[image: image119.wmf]i
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	Det (A) ( Det (B) = Det (AB)
	MIA p23

MIA p25 Ex 7, Q4, 5, 8
Scholar p64 Q22



	
	
	Singular: Det(A) = 0  Non-singular Det(A) ( 0
	

	5
	Inverse of a 3 ( 3 matrix
	Augmented matrix with A and I3
Then use ero’s (e.g. MIA p27, Scholar p68)
	MIA p28 Ex 8

Scholar p75 Q26-30



	6
	Matrices and Transformations
	Rotations, reflections and dilatations
	MIA p29

	
	Rotation
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 rotation about O through θ anticlockwise
	

	
	Inverse transformation
	Reverses a transformation
	Scholar p78 Q36-38

	
	Reflections
	In the x-axis
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In the line 
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	MIA p32 Ex 9A Q2, 5, 6, 8, 13

	7
	Dilatations
	Scaling in the x direction
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Scaling in the y direction 
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In both directions
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	MIA p32 Ex 9A Q7, 9c

	
	Composition of Transformations
	Order of multiplication is important
T1, then T2, then T3 is represented by T3T2T1
	MIA p36 Ex 9B Q1-3

	
	Homework:
	Matrices
	Geometry 1.1.2-1.1.5


Vectors
	Lesson
	Descriptors
	
	Book Ref (Unit 3)

	1
	Review of Higher work
	Vector notation: 
[image: image95.wmf]OP
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[image: image98.wmf]AB

= b – a       
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 = magnitude of AB

A unit vector is a vector with magnitude 1

i = 
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Scalar Product

Section formula: P divides 
[image: image103.wmf]AB

in the ratio 3:2
	MIA p44 Ex 1

Scholar p3-8 Q5-8

	
	Right-handed systems
	
	

	
	Projection of points
	On line and plane
	

	2
	Direction Ratios and Direction cosines
	
	Scholar p8-16 Q 9-29
MIA p46 Ex 2

	3
	The Vector Product
	Or Cross Product: a ( b = 
[image: image104.wmf]q

sin

b

a

n


A vector perpendicular to a and b in a right handed system
	

	
	Properties
	If a = 0 or b = 0 then a ( b = 0

a ( a = 0 since ( = 0

If a ( b = 0 then a = 0 or b = 0 or ( = 0 ( i.e. a, b are parallel)
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	MIA p49 Ex 3A Q1-3

	
	For i, j, k
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	Area of parallelogram formed by a and b
	Magnitude of cross product
	

	4
	Component form of Vector Product
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	MIA p52 Ex4 Q1, 2a,c, 4, 7, 8a, 9, 10
Scholar p21 Q36-39

	
	
	Area of triangle MIA p51
	

	5
	Scalar Triple Product
	a.(b × c) = [a, b, c]
	

	
	Properties
	a.(b × c) = b.(c × a) = c.(a × b)
a.(b × c) = (a × b).c
	

	
	Geometric interpretation
	Volume of a parallelepiped
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	MIA p55 Ex 5 Q2, 3, 4, 7, 8

Scholar p23 Q40-43

	6
	The Equation of a plane
	A plane can be defined by
1.   3 points (not collinear)





2.   2 intersecting lines





3.   1 point and the normal vector to the plane
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	MIA p57 Ex 6 Q1a,c, 2a,c, 4, 5, 6, 9, 10a

Scholar p38 q60-62

	7
	Angle between 2 planes
	Angle between normals
	MIA p59 Ex 7A

	
	The Vector equation of a plane
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See examples on MIA p62


	MIA p63 Ex 8 1a,b, 2, 4a,b, 6, 8

	8
	Equations of a line
	Either need 2 points

Or 1 point + a vector along the line (the direction vector)
	

	
	Vector form (MIA p64)
	p = a + tu
	

	
	Parametric form
	x = x1+at
  y = y1+bt
z = z1+ct
	

	
	Symmetric form (e.g. MIA p65)
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	MIA p66 Ex 9A Q1, 2, 3a,c,e, 4

	
	Angle between a line and a plane
	
[image: image117.wmf](
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	9
	Intersection of line and plane
	Need parametric form of line – sub into plane
	MIA p68 Ex 10 Q1a, b, d, 2a, 4a, 5

Scholar p46 Q77-80

	
	Intersection of 2 lines
	Could be parallel, skew or intersect
	MIA p70 Ex 11 Q1, 2
Scholar p 34 Q54-59

	
	Angle between lines
	Same as angle between direction vectors (acute one)
	

	10
	Intersection of 2 planes
	Intersection is a line
	MIA p72 Ex 12

	
	
	Mixed examples
	Scholar p41 Q64-70

	11
	Intersection of 3 planes
	Gaussian Elimination of matrix formed from equations
	

	
	Possibilities
	1. A unique solution ( one point of intersection

2. 1 redundant line ( one line of intersection

(all zeros)

3. 2 redundant lines ( one plane of intersection

(all equations are the same plane)

4. 1 inconsistent line ( either 2 parallel lines

(0   0   0   a)

or 3 parallel lines

5. 2 inconsistent lines ( no intersection

All three planes are parallel but distinct
	MIA p78 Ex 15


Scholar p44 Q71-76


	
	Solutions
	One point, no points or infinitely many points
	

	
	Homework:
	Vectors
	Geometry 1.2


Number Theory
	Lesson
	Descriptors
	
	Book Ref (Unit 3)

	1
	Number Theory
	a(b ( b = ka for some k ( Z
a(b means a does not divide b
	

	
	The Division Algorithm
	If a, b ( Z, b ( 0, then there are unique values of q, r ( N such that a = pb + r, where 0 ( r < 
[image: image118.wmf]b


	

	
	greatest common divisor
	gcd of a and b is written as (a, b)
	Scholar p183 q32,33

	
	If a = bq + r then (a, b) = (b, r)
	
	

	
	The Euclidean Algorithm
	repeated application of the division algorithm
(MIA p144, Scholar p188)
	MIA p145 Ex 4

Scholar p189 Q39-43

	2
	gcd as a linear combination
	If d=(a, b) then there exist integers s and t such that d = as + bt
	MIA p147 Ex 5

	
	Diophantine Equations
	ax + by = c

a, b, c, x, y ( Z
	MIA p149 Ex 6
Scholar p193 Q45-50

	3
	Number Bases
	MIA p149, Scholar p184
	

	
	
	Use the division algorithm
	MIA p151 Ex 7

Scholar 186 Q35-37

	
	Homework:
	Number Theory
	Geometry 1.4


Can do Geometry, Proofs and Systems of Equations Unit Assessment here

Also 3 hour prelim?

� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





i





j





k





(








[image: image123.wmf]i

g

f

d

[image: image124.wmf]h

g

e

d

_1382173650.unknown

_1384667957.unknown

_1389537400.unknown

_1391501741.unknown

_1392292477.unknown

_1392895639.unknown

_1393262919.unknown

_1393744295.unknown

_1393745101.unknown

_1393745319.unknown

_1393263165.unknown

_1393262645.unknown

_1392293746.unknown

_1392293783.unknown

_1392894988.unknown

_1392293762.unknown

_1392293099.unknown

_1391503220.unknown

_1391503314.unknown

_1391874652.unknown

_1392291101.unknown

_1391876148.unknown

_1391690517.unknown

_1391503313.unknown

_1391503106.unknown

_1391503131.unknown

_1391503172.unknown

_1391502250.unknown

_1391359527.unknown

_1391359644.unknown

_1391359656.unknown

_1391359605.unknown

_1391359316.unknown

_1391359415.unknown

_1391359479.unknown

_1391359211.unknown

_1389182919.unknown

_1389537257.unknown

_1389537357.unknown

_1389537377.unknown

_1389537277.unknown

_1389536808.unknown

_1389537222.unknown

_1389537176.unknown

_1389456606.unknown

_1389456713.unknown

_1389456767.unknown

_1389456541.unknown

_1388226693.unknown

_1389162894.unknown

_1389182844.unknown

_1388226697.unknown

_1388990928.unknown

_1385971701.unknown

_1385971849.unknown

_1384668607.unknown

_1384793517.unknown

_1383227356.unknown

_1384585058.unknown

_1384603266.unknown

_1384625393.unknown

_1384625605.unknown

_1384625296.unknown

_1384603130.unknown

_1384011839.unknown

_1384156286.unknown

_1384579239.unknown

_1383825965.unknown

_1382857132.unknown

_1382897090.unknown

_1383225185.unknown

_1383225337.unknown

_1382897141.unknown

_1382897037.unknown

_1382546245.unknown

_1382546410.unknown

_1382540686.unknown

_1370343174.unknown

_1375687403.unknown

_1382007212.unknown

_1382007227.unknown

_1382007234.unknown

_1382007220.unknown

_1377168535.unknown

_1380985963.unknown

_1381406145.unknown

_1381646058.unknown

_1381646122.unknown

_1381644823.unknown

_1381404965.unknown

_1377168863.unknown

_1380985920.unknown

_1377168821.unknown

_1376385740.unknown

_1377168396.unknown

_1376385665.unknown

_1375530561.unknown

_1375686908.unknown

_1375687370.unknown

_1375686871.unknown

_1370343626.unknown

_1370343636.unknown

_1370343186.unknown

_1369814743.unknown

_1369815346.unknown

_1370343152.unknown

_1370343153.unknown

_1370342557.unknown

_1369814814.unknown

_1369814951.unknown

_1369814784.unknown

_1369814403.unknown

_1369814508.unknown

_1369814584.unknown

_1369814719.unknown

_1369814423.unknown

_1369814200.unknown

_1369814326.unknown

_1369733368.unknown

