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3.1.1 overview of topics

1. FunCtions

Grade 10 Grade 11 Grade 12

Work with relationships between variables in 
terms of numerical,   graphical, verbal and 
symbolic representations of functions and 
convert flexibly between these representations 
(tables, graphs, words and formulae).  Include 
linear and some quadratic polynomial functions, 
exponential functions, some rational functions and 
trigonometric functions.

Extend Grade 10 work on the relationships 
between variables in terms of   numerical,   
graphical, verbal and symbolic representations 
of functions and convert flexibly between these 
representations (tables, graphs, words and 
formulae). Include linear and quadratic polynomial 
functions, exponential functions, some rational 
functions and trigonometric functions.

Introduce a more formal definition of a function 
and extend Grade 11 work on the relationships 
between variables in terms of numerical, 
graphical, verbal and symbolic representations 
of functions and convert flexibly between these 
representations (tables,  graphs, words and 
formulae). Include linear, quadratic and some 
cubic polynomial functions, exponential and 
logarithmic functions, and some rational functions.

Generate as many graphs as necessary, initially 
by means of point-by-point plotting, supported by 
available technology, to make and test conjectures 
and hence generalise the effect of the parameter 
which results in a vertical shift and that which 
results in a vertical stretch and /or a reflection 
about the x axis. 

Generate as many graphs as necessary, initially 
by means of point-by-point plotting, supported by 
available technology, to make and test conjectures 
and hence generalise the effects of the parameter 
which results  in  a horizontal shift and that which 
results in a  horizontal stretch and/or reflection 
about the y axis. 

The inverses of prescribed functions and be 
aware of the fact that, in the case of many-to-one 
functions, the domain has to be restricted if the 
inverse is to be a function.

Problem solving and graph work involving the 
prescribed functions.

Problem solving and graph work involving the 
prescribed functions. Average gradient between 
two points.

Problem solving and graph work involving 

the prescribed functions (including the 

logarithmic function).

2. numBer Patterns, seQuenCes and series

Investigate number patterns leading to those 
where there is  constant  difference between 
consecutive terms, and the general term is 
therefore linear. 

Investigate number patterns leading to those 
where there is a constant second difference 
between consecutive terms, and the general term 
is therefore quadratic. 

Identify and solve problems involving number 
patterns that lead to arithmetic and geometric 
sequences and series, including infinite geometric 
series.

3. FinanCe, GroWtH and deCay

Use simple and compound growth formulae 

 and A = P(1 + i)n  to solve problems 
(including interest, hire purchase, inflation, 
population growth and other real life problems). 

Use simple and compound decay formulae  
A = P(1 + in) and A = P(1- i)n

 
to solve problems 

(including straight line depreciation and 
depreciation on a reducing balance). Link to work 
on functions.

(a) Calculate the value of n in the formulae

 A = P(1 + i)n and A = P(1- i)n

(b) Apply knowledge of geometric series to solve 
annuity and bond repayment problems.

The implications of fluctuating foreign exchange 
rates.

The effect of different periods of compounding 
growth and decay (including effective and nominal 
interest rates).

Critically analyse different loan options.
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4. alGeBra

(a) Understand that real numbers can be irrational 
or rational.

Take note that there exist numbers other than 
those on the real number line, the so-called non-
real numbers.  It is possible to square certain non-
real numbers and obtain negative real numbers as 
answers.

Nature of roots.

(a) Simplify expressions using the laws of 
exponents for rational exponents.

(b) Establish between which two integers a given 
simple surd lies.

(c) Round real numbers to an appropriate degree 
of accuracy (to a given number of decimal 
digits).

(a) Apply the laws of exponents to expressions 
involving rational exponents.

(b) Add, subtract, multiply and divide simple surds.

Demonstrate an understanding of the definition of 
a logarithm and any laws needed to solve real life 
problems.

Manipulate algebraic expressions by:

•	 multiplying a binomial by a trinomial;

•	 factorising trinomials;

•	 factorising the difference and sums of two 
cubes;

•	 factorising by grouping in pairs; and

•	 simplifying, adding and subtracting algebraic 
fractions with denominators of cubes (limited 
to sum and difference of cubes).

Revise factorisation. •	 Take note and understand, the Remainder and 
Factor Theorems for polynomials up to the 
third degree.

•	 Factorise third-degree polynomials (including 
examples which require the Factor Theorem).

Solve:

•	 linear equations;

•	 quadratic equations; 

•	 literal equations (changing the subject of a 
formula);

•	 exponential equations;

•	 linear inequalities;

•	 system of linear equations; and 

•	 word problems.

Solve:

•	 quadratic equations;

•	 quadratic inequalities in one variable and 
interpret the solution graphically; and

•	 equations in two unknowns, one of which is 
linear the other quadratic,  algebraically or 
graphically. 
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5. diFFerential CalCulus

(a) An intuitive understanding of the concept of a 
limit.

(b) Differentiation of specified functions from first 
principles.

(c) Use of the specified rules of differentiation.

(d) The equations of tangents to graphs.

(e)  The ability to sketch graphs of cubic functions.

(f) Practical problems involving optimization and 
rates of change (including the calculus of 
motion). 

6. ProBaBility

(a) Compare the relative frequency of an 
experimental outcome with the theoretical 
probability of the outcome. 

(b) Venn diagrams as an aid to solving probability 
problems. 

(c) Mutually exclusive events and complementary 
events.

(d)  The identity for any two events A and B:
P(A or B) = P(A) + (B) - P(A and B)     

(a) Dependent and independent events.

(b) Venn diagrams or contingency tables and 
tree diagrams as aids to solving probability 
problems (where events are not necessarily 
independent). 

(a) Generalisation of the fundamental counting 
principle.

(b) Probability problems using the fundamental 
counting principle. 

7. euClidean Geometry and measurement

(a) Revise basic results established in earlier 
grades.

(b) Investigate line segments joining the mid-
points of two sides of a triangle. 

(c) Properties of special quadrilaterals.

(a) Investigate and prove theorems of the 
geometry of circles assuming results from 
earlier grades, together with one other result 
concerning tangents and radii of circles.

(b) Solve circle geometry problems, providing 
reasons for statements when required. 

(c) Prove riders. 

(a) Revise earlier (Grade 9) work on the 
necessary and sufficient conditions for 
polygons to be similar.

(b) Prove (accepting results established in earlier 
grades):

•	 that a line drawn parallel to one side of 
a triangle divides the other two sides 
proportionally (and the Mid-point Theorem 
as a special case of this theorem);

•	 that equiangular triangles are similar;

•	 that triangles with sides in proportion are 
similar; 

•	 the Pythagorean Theorem by similar 
triangles; and

•	 riders.
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Solve problems involving volume and surface 
area of solids studied in earlier grades as well as 
spheres, pyramids and cones and combinations of 
those objects.

          Revise Grade 10 work.

8. triGonometry

(a) Definitions of the trigonometric ratios sin θ,	 
cos θ and tan θ in a right-angled triangles.

(b) Extend the definitions of sin θ, cos θ and   tan θ  
to 0o ≤ θ	≤	360o.

(c)  Derive and use values of the trigonometric 
ratios (without using a calculator for the

      special angles θ	∈ {0o;30o;45o;60o;90o}

(d)   Define the reciprocals of trigonometric ratios.

(a)  Derive and use the identities:

   sin θ
cos θtan θ	=  and sin2 θ	+	sin2 θ	=	1.

(b) Derive the reduction formulae. 
(c) Determine the general solution and / or specific 

solutions of trigonometric equations.
(d) Establish the sine, cosine and area rules.

Proof and use of the compound angle and 
double angle identities

So  Solve problems in two dimensions. Solve problems in 2-dimensions. Solve problems in two and three dimensions.

9. analytiCal Geometry

Represent geometric figures in a Cartesian co-
ordinate system, and derive and apply, for any 
two points (x1 ; y1) and (x2 ; y2), a formula for 
calculating:
•	 the distance between the two points;
•	 the gradient of the line segment joining the 

points; 
•	 conditions for parallel and perpendicular lines; 

and
•	 the co-ordinates of the mid-point of the line 

segment joining the points. 

Use a Cartesian co-ordinate system to derive and 
apply :
•	 the equation of a line through two given points;
•	 the equation of a line through one point and 

parallel or perpendicular to a given line; and
•	 the inclination of a line.

Use a two-dimensional Cartesian co-ordinate 
system to derive and apply:
•	 the equation of a circle (any centre); and
•	 the equation of a tangent to a circle at a given  

point on the circle.

10. statistiCs

(a)  Collect, organise and interpret univariate 
numerical data in order to determine:
•	 measures of central tendency; 
•	 five number summary;
•	 box and whisker  diagrams; and
•	 measures of dispersion.

(a)  Represent measures of central tendency and  
dispersion in univariate numerical data by:
•	 using ogives; and
•	 calculating the variance and standard 

deviation of sets of data manually (for 
small sets of data) and using calculators 
(for larger sets of data) and representing 
results graphically.

(b) Represent Skewed data in box and whisker 
diagrams, and frequency polygons. Identify 
outliers.

(a) Represent bivariate numerical data as a 
scatter plot and suggest intuitively and by 
simple investigation whether a linear, quadratic 
or exponential function would best fit the data. 

(b) Use a calculator to calculate the linear 
regression line which best fits a given set of 
bivariate numerical data. 

(c) Use a calculator to calculate the correlation 
co-efficient of a set of bivariate numerical data 
and make relevant deductions.


