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Index. 

A 
acosO + bsinO 167-9 
Absolute value 7 
Acceleration 59 
Adding matrices 189 
Addition principle 30-1 
Addition of vectors 62-6, 68-9 
Additive and multiplicative reasoning 40-5 
Algebraic expressions 8 
Amplitude 151,152 
Angle sum and angle difference identities 155,16 

proof 156-7 
Angles in circles 101-11 

angle at the centre of a circle is twice the 
angle at the circumference 101-2,103 

angles in the same segment are equal 103 
angles in a semicircle are right angles 102,103 
opposite angles of a cyclic quadrilateral are 

supplementary 103 
Argand diagrams 255-6 
Arrangements see permutations 
Axioms 97 

Bearings 8, 57-8 

Circle properties 99-100 
Column matrix 81,188 
Combinations 45-53 

and Pascal's triangle 54 
Completing the square method 245 
Complex number arithmetic 250 
Complex numbers 247-9 

Argand diagrams 255-6 
conjugate of 251 
equal 251 

Congruent triangles 11-12 
Conjecture 13,16,232-3,241 
Conjugate of a complex number 251 
Contrapositive statements 17,18,20 
Converse statements 17,18,19-20 
CosecO 170-3 
Cosine function 151,152 
Cosine rule 8 
Cot 9170-3 
Counter examples 16,232 
Cycle (periodic functions) 151,152 
Cyclic quadrilaterals 103 

Deductive proof 97, 231 
Definitions (true statements) 97 

Determinant 
2 x 2 matrix 205 
3 x 3 matrix 213 
transformation matrix 220, 221 

Diagonal matrix 188 
Dilation, ;y = sin x 154 
Discriminant 247 
Displacement 59-60, 62,115 

see also relative displacement 
Distance 59 
Double angle identities 164-6 

Elements (matrix) 189 
Elements (set) 12 
Equal complex numbers 251 
Equal matrices 190 
Equal vectors 67 
Equivalent statements 17 
Even functions 152 
Exact values 8,155,166 
Expanding and simplifying, algebraic 

expressions 8 

Factorial notation 24-5 
Factorising, algebraic expressions 8 
Force 59, 61, 62-4 

Geometric proofs 9-12,97-111 
angles in circles 100-6 
tangents and secants 106-11 
using scalar product 143-5 
using vectors 127-30 

Horizontal component (vector) 80 

Identity matrix 203 
additive 202 
multiplicative 203 

"If and only i f (iff) 17 
Imaginary numbers 246 
Implied statements 17 
Inclusion - exclusion principle 31-2,34-5 
Inductive proof 231, 236-40 
Invariant point 218 
Inverse (square matrix) 204-9 

3x3matrix213 
to solve systems of equations 210-13 

Inverse (transformation matrix) 220 
Inverse statements 18,20 
Invertible matrices 205 
Irrational numbers 231,248 
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Leading diagonal (matrix) 188 
Linear factors of quadratic polynomials 252-3 

Magnitude (vectors in component form) 81-6 
Matrices 187-9,190-3 

adding and subtracting 189 
column 188 
diagonal 188 
equal 190 
invertible 205 
multiplicative identity 203 
multiplicative inverse of a square matrix 

204-9,210-13 
multiplying 193-201 
multiplying by a scalar 189 
row 188 
singular 205 
size or dimensions 188 
square 188, 205 
transformation 217-29 
zero 201-2 

Modulus (vectors in component form) 81-6 
Multiplication 

of a matrix by a matrix 193-201 
of a matrix by a scalar 189 
of a vector by a scalar 68 

Multiplication principle 23-4 
Multiplicative identity matrices 203 
Multiplicative inverse of a square matrix 204-9, 

210-13 
Multiplicative reasoning 35-9 
Mutually exclusive events 40 

Negation of a statement 18 
Negative of a vector 67 

Odd functions 151,154 
Opposite angles of a cyclic quadrilateral are 

supplementary 103 

Parallel vectors 68 
Pascal's triangle 54 
Period 151,152,154 
Period motion, modelling 182-5 
Periodic functions 151,152 
Permutations 23,46 

addition principle 30-1 
additive and multiplicative reasoning 40-5 
factorial notation 24-5 
inclusion - exclusion principle 31-2, 33-5 
multiplication principle 23-4 
multiplicative reasoning 35-9 
of objects from a group of objects, all different 25-8 

of objects, not all different 29, 32 
of objects with some restriction imposed 35-45 
see also combinations 

Phase (periodic functions) 152,154 
Pigeon-hole principle 18 
Position vectors 92-5,113-17 

relative displacement 115-17 
relative velocity 113-14,118-24 

Product to sum and sum to product 174-6 
Proof by contradiction 18,231, 234 
Proof by deduction 97, 231 
Proof by exhaustion 231, 234-5 
Proof by induction 231,236-40 
Proofs 97, 231 

trigonometric identities 156-7,160-3 
see also geometric proofs 

Pythagorean identity 155,160 
identities 170 

QED 99 
Quadratic equations 245-7 

complex solutions 246-7, 248-9 
discriminant 247 

Quadratic formula 245, 246 
Quadratic polynomials, linear factors 252-4 

Radian measure 150 
Rational numbers 231 
Real numbers 7,231 
Reflection 

transformation matrix 227, 228-9 
y = sin x 154 

Relative displacement 115-17 
Relative velocity 113-14,118-24 
Resultant 62-5 
Rotation, transformation matrix 227,228-9 
Row matrix 188 

Scalar multiplication 
of a matrix 189 
of a vector 68 

Scalar product 133-4 
algebraic properties 134-8 
from the components 138-42 
proofs using 143-5 

Scalar projection 133 
Scalar quantities 59 
Sec 0170-3 
Secants 107,110-11 
Shear 218 
Similar triangles 8, 9-11 
Sine function 150,151 
Sine rule 8 
Singular matrices 205 
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Speed 59 
Square matrices 188 

determinant 205 
inverse 204-9, 210-13 

Statements, true or false 13-21 
Subtracting matrices 189 
Subtraction of one vector from another 69 
Sum to product and product to sum 174-6 
Summation notation 240 

Tangent function 150,153 
Tangents to a circle 106-10 

angle between tangent and chord equals 
angle in alternate segment 108,109 

angle between a tangent and a radius is a 
right angle 106-8,109 

two tangents drawn from a point to a circle 
are of equal length 108,109 

see also secants 
Theorems 97,241 
"There exists" 16 
Transformation matrices 217-29 

combining transformations 222-6 
determinant 220, 221 
determining the matrix for a particular 

transformation 220,221 
general reflection in a line that passes 

through the origin 227 
general rotation about the origin 227 
inverse 220 

Transformations 
y = cos x 154 
y = sinx 154 

Triangles 
area 8 
congruent 11-12 
similar 8,9-10 

Trigonometric equations 
general solutions 177-80 
modelling periodic motion 182-5 
obtaining the rule from the graph 181 
solving 158,165,166,175,176 

Trigonometric graphs 150-4 
modelling periodic motion 182-5 
obtaining the rule from the graph 181 

Trigonometric identities 155,162 
a cos 0 + b sin 0 167-9 
angle sum and angle difference identities 

155-7 
double angle identities 164-6 
involving sec 0, cosec 0 and cot 0 170-3 
product to sum and sum to product 174-6 
proofs 156-7,160-3,164 
Pythagorean identities 155,160,170 

Trigonometric ratios 8 
True by definition (statements) 17 
True or false statements 13-21 

Unit circle definitions of trigonometric 
functions 8,150-3 

Unit vectors 80, 86 
Universal set 12 

Vector product 133 
Vector projection 133 
Vector quantities 57-60 

mathematical representation 66-75 
Vectors 

addition 62-6, 68-9 
equal 67 
for geometric proofs 127-30 
multiplication by a scalar 68 
negative of a vector 67 
parallel 68 
subtraction of one vector from another 69 
zero 69 

Vectors in component form 77-92 
horizontal component 80 
magnitude or modulus 81-6 
position vectors 92-5,113-17 
vertical component 80 

Velocity 59,65 
see also relative velocity 

Venn diagrams 12 
Vertical component (vector) 80 

Y 
y = cos x 150,152 

transformations 154 
;y = sinx 150,151 

transformations 154 
y = sinx + d 154 
y = sin bx 154 
y = sin [fc(x + c)] 154 
y = a sinx 154 
3> = tanxl50,153-4 

Zero factorial 26 
Zero matrices 201-2 
Zero vector 69 
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