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Mathematcis 
Lower Secondary level 

 
 
Chapter One 
Numbers (1) 
 
1.1. Integers 

Order of integers 
Positive and negative integers 
Addition and multiplication 
Recall of number facts 
Mental maths methods  

1.2. Divisibility 
Factors 
Multiples (Least CM) 
Common factors (Highest CF)  

1.3. Prime factor decomposition 
Prime numbers 
Prime factor  
Decomposition of positive integers  

1.4. Fractions  
Fraction of a quantity 
Common denominator 
Addition, multiplication and division of 
fractions 
Simplifying, cancelling 
Reciprocal as multiplicative inverse  

1.5. Decimals  
Ordering decimals 
Operations on decimals 
Rounding to 1, 2, 3 significant figures 
Fraction as only exact answer 
Denominator in form 2n5n means terminating 

1.6. Decimals and fractions 
Fraction to decimal 
Terminating or recurring decimal to fraction 

1.7. General division 
Division by any (rational) number 
Fractions as multiplicative inverses 

1.8. Powers and roots 
Square 
Square root (+ve & –ve) 
Cube 
Cube root 
Index laws for 
Positive and negative exponents 

1.9. Standard index form (scientific 
notation) 

Large and small numbers in the real world 
1.10. Use of a Calculator 

Order of operations 
Interpreting the display 
Standard Index Form 
Repeated calculation 

 
 
 
 
 
 
 

Chapter Two 
Geometry, Transformations 
 
2.1. Triangles 

Basic properties 
Sum of the interior angles – proof 
Exterior angles 
Equilateral, isosceles and right-angled 
triangles 

2.2. Congruent triangles 
Conditions for congruency: SSS, SAS, ASA, 
RHS 

2.3. Quadrilaterals 
Square, rectangle, parallelogram, trapezium, 
rhombus 
Sum of the interior angles 
Sum of the exterior angles 

2.4. Polygons and regular polygons 
Pentagon, hexagon, polygons 
Sum of interior angles 
Regular polygons 
Angles of regular polygons 

2.5. Co-ordinates 
Line, plane and space coordinates 
Co-ordinates of specific points 
Dimensions of figures and solids: perimeter, 
area and volume 

2.6. Symmetry 
Line of symmetry 
Centre of symmetry 
Rotational symmetry 
Also in co-ordinate system 

2.7. Translations, reflections, rotations 
Specific properties 
Preservation of length and angle 
Combinations of transformations 

2.8. Enlargements 
Scale factor 
Positive, negative and fractional scales-also in 
the co-ordinate system 
Effect on area & volume, 
Congruence of figures 

2.9 Similarity 
Properties of similar figures 
Preservation of angles 
Areas of similar figures 

 
 
 
 

Chapter Three 
Algebraic expressions 
 
3.1. Algebraic expressions 

Letter symbols in algebra 
Algebraic expressions: examples, notation, 
value calculation 

3.2. Multiplying out the brackets 
)(),( dcbacba +++  

))(( dcba ++  

3.3. Multiplication formulas 

nmaa , 
n

m

a
a
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))((,)( 2 bababa +−±  

2)( cba ++  

Pascal’s triangle 
3.4. Factorisation (by grouping) 

Taking out the common factor 
Grouping 

3.5. Factorisation (other methods) 
Using the difference of squares 

Factorising cbxax ++2
 

Not using the formula 
 
 
 
 

Chapter Four 
Algebraic fractions 
4.1 Solving equations involving algebraic 

fractions 
Solving rational equations 
Applications 

4.2. Changing the subject of a formula 
Using a different formula 
Solving a formula for different variables 

 
 
 
 

Chapter Five 
Reasoning 
5.1 Mathematical statements 

Assumption 
Claim 
Truth or falseness of the statement 
The notion of proof 
The notion of counterexample 

5.2 Deductive reasoning 
Building a proof on short deductions 
Practical demonstration vs. proof 

5.3 Problem solving 
Solving a problem as a form of proof 
Use of the assumptions 
Effect of a change in assumptions 

 
 
 
 

Chapter Six 
Handling data 
 
6.1 Problem specification 

Statistics-related questions 
Data required 
Collecting data 

6.2 Reading data 
Data sources 
Types of data 
Misreading the data 
Further enquiry implied by analysis 
Bias 

6.3 Representing data 
Frequency table (including grouped data) 

Stem and leaf diagram 
Histograms – equal and unequal class intervals 
Frequency density  

6.4 Measures of central tendency – the 
arithmetic mean 

The arithmetic mean of two sets of data 
Estimating the mean of grouped data 

6.5 Measures of central tendency – the 
mode, the median 

Modal class 
Mode and median 
Lower and upper quartiles 

6.6 Cumulative frequency curve 
Estimating median and quartiles of grouped 
data 

6.7 Standard deviation 
Measures of dispersion 

6.8 A case study 
Problem specification and planning 
Collecting data 
Processing data 
Interpretation of data and results 
Further enquiry implied by analysis 

 
 
 
 
Chapter Seven 
Geometry- Pythagorean theorem 
 
7.1 Pythagoras’ theorem 

Pythagorean triples 
Converse of Pythagoras’ theorem 

7.2 Application of the Pythagorean theorem 
in 2-D 

Calculating segments in figures 
Real-world problems 

7.3 Application of the Pythagorean theorem 
in 3-D 

Calculating segments in solids 
Real-world problems 

7.4 Ruler and compass constructions, locus 
Constructions: 
the midpoint and perpendicular bisector of a 
line segment,  
the perpendicular from a point to a line,  
the perpendicular from a point on a line and 
the bisector of an angle 

 
 
 
 

Chapter Eight 
The circle 
 
8.1 The circle 

Circle as a locus 
Centre, radius, chord, diameter, 
circumference, tangent, arc, sector and 
segment 

8.2 Circle theorems 
Tangent theorems 
Chord bisection by a perpendicular radius 
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Solving problems 
8.3 Inscribed and central angles 

Angles subtended by the same arc 
Angle subtended by the diameter 
Solving problems 

8.4 Equation of a circle 
The formula 
Translation of the circle 

8.5 Mutual position of a circle and a line and 
of two circles 

Includes finding the common points 
8.6 Solving problems involving circles 

Various problems involving circles and their 
properties 

 
 
 
 

Chapter Nine 
Percentages 
 
9.1 Percentages 

Percentage of a value 
Simple fractions of a whole as percentage 
Part as percentage  
% as parts per 100 & vice-versa 

9.2 Solving problems involving percentages 
Percentages as operators 
Percentage and reverse percentage problems 
Real-world problems 

9.3 Proportional changes 
Annual and semi-annual compound interest 
Other examples 

 
 
 
 
Chapter Ten 
Sequences 
 
10.1 Looking for the pattern  

Introduction 
Known examples 
Linear sequences 
Others models 

10.2 Finding the nth term of a sequence 
Finding the general formula 
Term-to-term and position-to-term definitions 

 
 
 
 
Chapter Eleven 
Ratio, Proportion 
 
11.1 Ratios and proportions 

Ratios, proportions, equations in the form of 
proportions 
Dividing quantities in the given ratio 
Applications 

11.2 Direct proportion 
Calculations 
Graphs 

Applications 
11.3 Inverse proportion 

Calculations 
Graphs 
Applications 

11.4 Rates of change 
Relation to ratios and proportions 
Examples: speed, acceleration and density 
Speed-acceleration relationship 

 
 
 
 

Chapter Twelve 
Trigonometry (1) 
 
12.1 Trigonometric ratios in a right-angled 

triangle 
Sine, cosine and tangent in a right-angled 
triangle 
Solving right-angled triangles 
Exact values of trig ratios for selected angles 

12.2 Solving problems involving 
trigonometric ratios 

Including angles of inclination and depression 
Bearings 

12.3 Trigonometry of general angle  
Angle as a rotation (in degrees) 
Definition of trigonometric functions (sine, 
cosine, tangent) 

12.4 Properties of trigonometric ratios of 
general angle 

Reduction formulas 
Sign of the ratios 
Simple identities 

12.5 Graphs of trigonometric functions 
Graphs and their properties 

12.6 Use of calculator 
For functions and inverses 
Combination of calculations 

 
 
 

Chapter Thirteen 
Probability 
 
13.1 Random processes 

Unpredictability 
Examples 
Intuitive notion of “less probable” and “more 
probable” 
Properties to be expected from a probability 
measure 

13.2 Counting problems 
Multiplication rule 
Extensions (number of permutations) 

13.3 Classical concept of probability 
Relative frequency and theoretical probability 
Equally likely events 

13.4 The set of possibly outcomes 
The possibility space, its diagram (tree 
diagram, lattice diagram) 
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13.5 Mutually exclusive events 
Identification of m.e. events 
Sum of probabilities  

13.6 Independent events  
General intuitively based notion 
Examples 
Representation in tree diagrams 

13.7 Solving simple problems in probability 
Using the new notions in different situations 

 
 
 
 

Chapter Fourteen 
Graphs of different functions 
 
14.1 Equation of a straight line  

Plotting the graph 
Gradient of a line (also gradients of 
perpendicular or parallel lines) 
General (implicit) form 

14.2 Linear function 
x and y intercepts 
Applications 
Changing variables 
Construct graphs 

14.3 Quadratic function 
Completing the square 
Plotting the graph 
The parabola 
x and y intercepts – without solving 

14.4 Other functions 
The reciprocal function (hyperbola) 
y = x3, y=kx for positive integer k and integer 
x  

14.5 Graphs and real-life situations 
Reading graphs 
Representing an experiment by a graph 

 
 
 
 

Chapter Fifteen 
Measures on the plane and in space 
 
15.1 Measuring 

Measurement units 
Metric and imperial units 
Converting units 
Compound measures (speed, density) 
Accuracy of given measurements 
Estimating measures in everyday settings 

15.2 Areas of plane shapes 
Circle: sectors, segments 
Triangles, rectangles, parallelogram 
Accuracy of given measurements 

15.3 Volume and surface area of prisms 
Formula 
Application 

15.4 Volume and surface area of pyramids 
Formula 
Application 

15.5 Volume and surface area of cones and 
spheres 

Formula 
Application 

15.6 Volumes of similar solid 
Scale factor 
Applications 

 
 
 
 

Chapter Sixteen 
Solving equations 
 
16.1 Linear equations, solving linear 

equations 
x intercepts 
Algebraic and graphical solutions 

16.2 Solving simultaneous linear equations 
Linear equations in two variables 
Solution methods 
Algebraic and graphical solutions 

16.3 Solving problems involving 
simultaneous equations 

Applications 
16.4 Solving quadratic equations 

Completing the square 
Factorisation 
Graphical solutions 

16.5 The quadratic formula 
The number of real solutions 

16.6 Solving problems involving quadratic 
equations 

Miscellaneous problems 
16.7 Solving equations by trial and error 

Approximate solution of non-linear and non-
quadratic equations 

 
 
 
 

Chapter Seventeen 
Algebraic fractions (2) 
17.1 Inequalities 

Linear inequalities 
Inequalities in two variables 

 
 
 
 

Chapter Eighteen 
Numbers (2) 
  
18.1 Powers, roots and indices 

Index laws 
Including fractional exponents 

18.2 Irrational numbers 
Operations with surds 
Rationalising the denominator 
Approximation 
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Chapter Nineteen 
Vectors  
 
19.1 Vectors 

A vector 
Vector notation 
The zero vector 
Length of a vector (using the co-ordinate 
system) 

19.2 Operations on vectors 
Sum and difference of vectors 
Scalar multiple 
The resultant vector - also in the co-ordinate 
system 

19.3 Applications of vectors 
Solution of simple geometrical problems in 2-D 
using vector methods 

 
 
 
 

Chapter Twenty 
Correlation and regression 
 
 
20.1 Sampling techniques  
 Designing questionnaires   
20.2 Correlation and regression line 

Notion of correlation 
The line of best fit 

20.3 Analysing and comparing sets of data 
Real-world problems 

20.4 Using probability to analyze random 
events 

Solving problems 
 
 
 
 
 

Chapter Twenty One 
Trigonometry (2) 
 
21.1 Trigonometric equations  

Solving simple trig equation (also exact 
values) 

21.2 Solving problems involving 
trigonometric equations 

The formula for the area of the triangle 

γsin
2
1 abA =  

Examples of real world problems 
21.3 Pythagorean theorem and 

trigonometry in 3-D 
Also calculating the volume and the surface 
area 
 
 
 

 

Chapter Twenty Two 
Transformations of graphs 
 
22.1 Transforming graphs of various 

functions  
Absolute value, exponential 

22.2 Transforming graphs of trigonometric 
functions  

Amplitude 
Period 
Translation 

22.3 Using graphs  
Solving equations 
Systems of equations and inequalities 
Systems of inequalities 

22.4 Graphs of simple loci 
Constructing the graphs of simple loci, 
including the circle x²+y²=r² 

22.5 Area under a curve 
Trapezium ruke 
Finding distance from speed time graphs) 

22.6 Tangents to graphs 
General notion 
The Gradient of the curve 


