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Mathematics 
Upper Secondary level 

 
Chapter One 
Numbers 
 
1.1  Surds 

Use and manipulation of surds 
Simplification 
Rationalisation 

 
 
 
 

Chapter Two 
Quadratic functions 
 
2.1. Quadratic functions, graphs 

Examples of quadratic functions 
Graphs of y=x2, y = –x2, y=x2 + b 
General quadratic graphs 

2.2.  Factorisation of quadratic functions 
The vertex form of a quadratic function 
The discriminant 
Factorisation of a quadratic function 

2.3. Quadratic equations 
Completing the square 
The quadratic formula 
Solution of quadratic equations 

2.4. Simultaneous equations 
One linear-one quadratic system of equations 
Graphical solution and interpretation 

2.5. Inequalities 
Linear and quadratic inequalities 
One linear-one quadratic system of 
inequalities 
Graphical solution and interpretation 

 
 
 
 

Chapter Three 
Polynomials 
 
3.1. Presentation of polynomials 

A polynomial 
Uniqueness of polynomial representation 
Expanding brackets 
Collecting like terms 
Evaluation of a polynomial 

3.2. Algebraic manipulation of polynomials 
Addition, subtraction and multiplication of 
polynomials 

3.3. Division of polynomials 
Simple division by binomials 
Synthetic division (Horner’s scheme) 

3.4. The remainder theorem and the factor 
theorem 

Understanding and use of the remainder 
theorem 

Checking divisibility 
Understanding and use of the factor theorem 
Factorisation into linear factors 

 
 
 
 

Chapter Four 
Graphs of polynomials 
 
4.1. Sketching graphs 

Graphs of quadratic functions 
Graphs of polynomials of degree 3 and 4 

4.2. Graphical solution of equations 
Graphical interpretation of algebraic solutions 
Graphical solution of equations 
Use of intersection points 

4.3. Graphical solution of inequalities 
Graphical interpretation of algebraic solutions 
Graphical solution of inequalities 
Use of intersection points 

4.4. Translations and graphs 
The effect of a translation on a graph 
The effect of a translation on the equation 
behind the graph (only polynomial) 

 
 
 
 

Chapter Five 
Co-ordinate geometry 
 
5.1. Equation of a straight line 

The gradient 
Slope-intercept form (y =ax+b) 
Two-point form (y–y1 = m(x –x1)) 
General form (ax+by+c=0).  

5.2. Parallel and perpendicular lines 
Condition for two lines to be parallel, to be 
perpendicular 

5.3. Co-ordinate geometry of a circle 
The co-ordinates of the centre, the radius 
The equation of the circle: (x–a)2+(y–b)2= r2. 

5.4. The tangent and the normal 
The equation of the tangent 
The equation of the normal at a given point to 
a circle 

5.5. Intersection points 
Intersection of a straight line and a curve 
Algebraic solution of a geometrical problem 

 
 
 
 

Chapter Six 
Differentiation 
 
6.1. The derivative 

The derivative as rate of change 
Geometric interpretation of the derivative (the 
gradient of the tangent) 
Points with no tangent   
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6.2. Differentiation of simple functions 
The derivative of y = const, y = x, y = x2, y = 
xn for n natural 

6.3. Differentiation of polynomials 
The derivative of y = axn 

The derivative of the sum 
The derivative of a polynomial 

6.4. Finding gradients, tangents and normals 
Using differentiation to find gradients 
The equation of the tangent and of the normal 
to the graph of a polynomial at a given point 

6.5. Monotonicity 
The notion of an increasing and decreasing 
function 
The sign of the derivative and monotonicity 
Determining the sign of the derivative 

6.6. Stationary points, maxima and minima 
The notion of maximum and minimum 
The notion of stationary and critical points 
Zeroes of the derivative 
Points without derivative 
Interval borders 

6.7. Finding local extrema 
Finding critical points 
Determination of extrema using monotonicity 

6.8. Second-order derivatives 
The derivative of a derivative 
Determination of extrema using the second 
derivative 

 
 
 
 

Chapter Seven 
Integration  
 
7.1. The anti-derivative 

Finding functions given the derivative 
(primitive functions) 
Indefinite integration 
Reversing differentiation 
Integral of xn 

7.2. Integrating 
Simple laws of integration:  

∫ ∫= dxxfadxxaf )()(  

∫ ± dxxgxf ))()(( ∫ ∫±= dxxgdxxf )()(  

Integration of polynomials 
7.3. The definite integral 

The definite integral 
Evaluation of definite integrals (polynomials) 
The definite integral of a sum or difference of 
functions 

7.4. Area under the curve 
Area between the graph of a positive function 
and the x-axis 
Area between two graphs 
The negative case (graph below the x-axis) 

 
 
 
 

Chapter Eight 
Numbers (2) 
 
8.1. Laws of indices – rational exponents 
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Chapter Nine 
Graph transformations 
 
9.1. Transformations of graphs 

Given the graph of y=f(x), find y=f(x)+a and 
y=f(x+a) 
Translations 
Given the graph of y=f(x), find y=af(x) and 
y=f(ax) 
Reflection 
Stretching 

 
 
 

 
Chapter Ten 
Sequences and series 

 
10.1. Sequences 

Common integer sequences (odd, even, 
squares etc.) 
Formula for the n-th term  

10.2. Arithmetic sequence and series 
The n-th term 
The sum of the first n terms 
The sum of the first n natural numbers 
The sum of the first n odd numbers 

10.3. Geometric sequence and series 
The n-th term 
The sum of the first n terms 

10.4. Infinite convergent geometric series 
The idea of approaching a value 
The series 

Nn

n
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The general formula for the sum 
10.5. The binomial expansion 

Expansion of (1+x)n for natural n 

Newton’s symbol 








k
n  

Pascal’s triangle recalled 
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Chapter Eleven 
Trigonometry 
 
11.1. The sine and the cosine rules 

The sine rule 
The cosine rule 
Applications 

11.2. The area of a triangle 
The formula A=½ ab sin C 
Calculation of areas using this formula  

11.3. Arbitrary angles, angle measures 
Angles greater than 360o 
Negative angles 
Degree 
Radian 
Conversion both ways 

11.4. Measuring the circle 
Arc length 
Area of a sector  

11.5. Basic trigonometric functions 
The sine, cosine and tangent functions 
Domain 
Range 
Periodicity (on the trigonometric circle) 

11.6. Graphs of trigonometric functions 
Graphs of the sine, cosine and tangent 
functions 
Symmetry 
Periodicity (on the graph) 

11.7. Simple trigonometric equations 
Tan A = sinA/cosA, sin2A + cos2A = 1 
Solution of equations in a given interval 

 
 
 
 

Chapter Twelve 
Exponentials and logarithms 
 
12.1. Exponential functions 

The functions y=ax  

Domain 
Range 
Graph of simple functions (e.g. y=2x, 
y=(1/2)x) 

12.2. The logarithm 
Logarithm as inverse of exponentiation 
Laws of logarithms 

12.3. Equations of the form ax=b 
Solution using logarithms 

 
 
 
 

Chapter Thirteen 
Differentiation 
 

13.1. Derivative of xn, n – rational 
Negative exponent 
Fractional exponent 
Points with no derivative 

Chapter Fourteen 
Integration 
 
14.1. Integration of xn, n – rational 

Negative exponent other than –1 
Fractional exponent  

14.2. Approximation of the area under a 
curve 

The trapezium rule 
 
 
 
 

Chapter Fifteen 
Functions 
 
15.1. Function – basic notions 

Notion of function 
Domain 
Range 
Graph 
Presentation of a function (formula, table etc.) 

15.2. Composition of functions 
Notion of composition 
Composition with a linear function 

15.3. Inverse function 
Notion of an inverse function 
Existence condition 
Domain 
Range 
Graph (as related to the graph of the original 
function) 

15.4. The modulus function 
Modulus as x (for x ≥ 0) or –x (for x <0) 
Modulus as max{x, –x} 
Modulus as the distance from 0 
Range 
Graph 
Equalities and inequalities using modulus 

15.5. Transformations of graphs 
Composition of transformations of the type 
y=f(x), y=f(x)+a, y=f(x+a), y=af(x), y=f(ax)  

 
 
 
 
Chapter Sixteen 
Trigonometry 
 
16.1. Inverse trigonometric functions 

sin-1, cos-1, tan-1 

Domains 
Definitions 
Ranges 
Graphs 

16.2. Other trigonometric functions 
Secant 
Cosecant 
Cotangent 
Relations to the sine 
Cosine and tangent functions 
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Domains 
Ranges 
Graphs 

16.3. Equalities for trigonometric functions 
1+tan2x = sec2x 
1+cot2x = cosec2x 
tan x ⋅ cot x = 1 
Use of these equalities  

 
 
 
 

Chapter Seventeen 
Exponentials and logarithms 
 
17.1. The function ex 

The number e 
The function ex 
Domain 
Range 
Graph 
Monotonicity 

17.2. The function ln x 
Ln x as the inverse to ex 
Domain 
Range 
Graph 
Monotonicity 

 
 
 
 

Chapter Eighteen 
Differentiation 

 
18.1. Derivatives of ex, ln x 

Derivative of ex, derivative of ln x 
Derivative of ln |x| for x>0 and x<0 
Derivatives of linear combinations of these 
functions  

18.2. Derivatives of trigonometric functions 
Derivatives of sin x, cos x, tan x 
Derivatives of linear combinations of these 
functions 

18.3. Differentiation rules 
The product rule 
The quotient rule 
The chain rule 
Applications 

 
 
Chapter Nineteen 
Integration 
 
19.1. Integration of ex, 1/x, sin x, cos x 

The antiderivatives of ex, 1/x, sin x and cos x   
19.2. Integration methods 

Integration by inspection, by parts, by 
substitution 
Integrals of tan x, ln x 

19.3. Volumes of revolution 

A solid of revolution (about either axis) 
Use integration to find volumes 

Chapter Twenty 
Numerical methods 
 
20.1. Zeroes of a function 

Use of the change in sign of f(x)   
20.2. Approximate solution of equations 

Iterative methods 
Use of recurrence relations xn+1=f(xn)  

20.3. Numerical integration 
Mid-ordinate rule, Simpson’s rule 

 
 
 
 

Chapter Twenty One 
Rational functions 
 
21.1. Rational expressions 

Simplification by factorisation 
Cancelling 
Rational functions 
Domain  

21.2. Algebraic division 
Division of arbitrary polynomials 
The quotient 
The remainder  

21.3. Partial fractions 
Partial fraction 
Decomposition of a rational expression into 
partial fractions 
Finding the numerators 
 

 
 
 

Chapter Twenty Two 
Co-ordinate geometry 
 
22.1. Equations of curves 

Cartesian equation of a curve 
Parametric equation of a curve 
Conversion 

 
 
 
 

Chapter Twenty Three 
Sequences and Series 
 
23.1. Binomial series 

Expansion of (1+x)n for rational n 
23.2. Expansion of rational functions 

Expansion of 1/(1±x), 1/(1±x2n) for n natural 
Derived expansions (e.g. axk/(b±x2n) 
Expansion using partial fractions 
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Chapter Twenty Four 
Trigonometry  
 
24.1. Trigonometric functions of the sum 

(difference) of angles 
Use of formulas for sin(A±B), cos(A±B), 
tan(A±B) 
Express acosA + bsinA  as rcos(A±α) or 
rsin(A±α) 

24.2. Double-angle formulas 
Use of formulas for sin2A, cos2A, tan2A 
Representation of sin A, cos A and tanA using 
tan(A/2) 
 
 
 
 

Chapter Twenty Five 
Exponentials and logarithms 

 
25.1. Exponential growth and decay 

The logistic function, examples 
 
 
 

Chapter Twenty Six 
Differentiation and integration 
 
26.1. Differential equations 

The notion of a differential equation 
Formation of simple equations 
The notion of solution of a d.e. 
Initial conditions 

26.2. Equations with separable variables 
Equation with separable variables 
Method of solution 

26.3. Implicit differentiation 
General rules 
Reading out the derivative 

26.4. Parametric differentiation 
General rules 

26.5. Tangents and normals for implicitly or 
parametrically defined curves 

Equation of a tangent and of a normal to an 
implicitly or parametrically defined curve 

26.6. Integration using partial fractions 
Examples illustrating possible denominators in 
partial fraction decomposition 

 
 
 
 

Chapter Twenty Seven 
Vectors 
 
27.1. Vectors 

Vectors in 2 and 3 dimensions 
Vector as direction 
Analytical representation of a vector 
Magnitude of a vector 

27.2. Algebraic operations on vectors 
Addition of vectors 
Multiplication by a scalar 
Geometric interpretation 

27.3. Position vectors 
Position vector 
Distance between two points 

27.4. Vector equations of lines 
Equation of a line in 2 and 3 dimensions 
Intersection of 2 lines 
Parallel lines 
Skew lines 

27.5. The scalar product 
Definition and properties of scalar product 
Angle between two lines 

27.6. Perpendicular distance from a point to a 
line 

Use scalar product to find the distance in 2-D 
and 3-D 

 
 


