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Unit 1:  Getting to know you CAPS 
document-Weighting of content area & 
Euclidean geometry teaching approach  

Duration 15 min 

Purpose: 
 familiarising HoDs with the weighting of content area 

Method Group 
work  

Resources: CAPS document, curriculum tracker, calculator 

 

Weighting of Content Area (5min) 

Description Grade 
10 

Grade 
11 

Grade 
12 

PAPER 1 (Grade 12: bookwork: maximum 6 marks) 

Algebra and Equations (and inequalities) 30±3 45 ±3 25 ±3 

Patterns and Sequences 15±3 15±3 25 ±3 

Finance and Growth 10±3   

Finance, growth and decay  15±3 15±3 

Functions and Graphs 30±3 45±3 35±3 

Differential Calculus   35±3 

Probability 15 ±3 20±3 15±3 

Total 150 150 150 

PAPER 2: Grades 11 and 12: theorems and/or trigonometric proofs: maximum 12 
marks 

Description Grade 
10 

Grade 
11 

Grade 
12 

Statistics 15±3 20±3 20±3 

Analytical Geometry 15±3 30±3 40 ±3 

Trigonometry 40 ±3 50 ±3 40 ±3 

Euclidean Geometry and Measurement 30±3 𝟓𝟎 ±3 𝟓𝟎 ±3 

 150 150 150 

 

Euclidean Geometry-Teaching Approach (10 min) 
Grade 10 

Geometry is often feared and disliked because of the focus on writing proofs of theorems 

and solving riders. The focus of the CAPS curriculum is on skills, such as reasoning, 

generalising, conjecturing, investigating, justifying, proving or disproving, and explaining. 

As a result, learners should be discouraged from learning theorems off by heart and rather 

focus on developing their reasoning skills.  

Euclidean Geometry requires the earners to have this knowledge as a base to work from. 

Encourage your learners to make simple conjectures about triangles and then to test these 

ideas practically, by folding paper, measuring and constructing. Ensure that scissors, rulers, 

pencils, tracing paper and plain paper are available for this exercise. Throughout the 

lessons, we remind learners to write down any terminology they don’t know and to add it to 

their glossary. This glossary should be kept in a safe place so that it can be used for 

studying. It is a good idea to designate the back of the book as the glossary. 

Grade 11 and 12 

Euclidean Geometry should comprise 35 marks of a total of 150 in Grade 11 and 40 out of 

150 in Grade 12. This section of Mathematics requires both rote learning as well as 

continuous practice. Pen and paper repetition is the best way to get this right. Each learner 
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should have a correct handwritten copy of every theorem to refer to and to memorise. The 

theorems and their proofs, as well as the statement of the converses, must be learned for 

examination purposes. The theorems, converses, and other axioms must be used to solve 

riders and should also be used in formal proofs. In these cases the correct (and 

understandable) abbreviation of a theorem or its corollary can be used.  

 

The emphasis during assessment will be on the correctness of formal arguments in 

examinations and notation will be scrutinised carefully. In most cases the student needs to 

follow the statement, reason, conclusion format. Please refer to the task answers to ensure 

correct setting out is followed. The numbering of theorems is author dependent and the 

reasons ‘Theorem 3’ will not be acceptable; neither will reasons like ‘bow tie’ or ‘wind surfer’. 

All the results and definitions from previous grades are acceptable as axioms and do not 

need to be proved for the circle geometry results. The proofs of the theorems should be 

introduced only after a number of numerical and literal riders have been completed and the 

learners are comfortable with the application of the theory. When attempting a rider, it is a 

good idea to use colour to denote angles which are equal as well as cyclic quads, tangents 

etc. This will assist the learner in making the visual connections. An alternate method is to 

let one angle be equal to a variable, for example x, and continue around the diagram until 

all required angles are known. In all cases teachers must ensure that sketches and 

diagrams are legible. The skill we are aiming toward is then for the learner to write up your 

findings in a formal manner. “The more I practise, the luckier I get” is Gary Player’s quote 

for golf, but very applicable to this section of the syllabus. 

Unit 2:  Euclidean Geometry 
Duration 60 min 

Purpose: 
 Familiarise HoDs and lead teachers with various 
techniques relating to assessment and moderation of learner 
scrips 
 identifying learners’ errors and misconceptions 
 

Method Group 
work  

Resources: CAPS document, curriculum tracker, calculator 

 
Background 
What you need to know  
 

Examinable theorems in Grade 12 

The following proofs of theorems are examinable: 

 The line drawn from the centre of a circle perpendicular to a chord bisects the 
chord;  

 The angle subtended by an arc at the centre of a circle is double the size of the 
angle subtended by the same arc at the circle (on the same side of the chord as 
the centre);  

 The opposite angles of a cyclic quadrilateral are supplementary;  

 The angle between the tangent to a circle and the chord drawn from the point of 
contact is equal to the angle in the alternate segment;  

 that a line drawn parallel to one side of a triangle divides the other two sides 
proportionally;  

 Equiangular triangles are similar.  
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Corollaries derived from the theorems and axioms are necessary in solving riders:  

 Angles in a semi-circle  

 Equal chords subtend equal angles at the circumference  

 Equal chords subtend equal angles at the centre  

 In equal circles, equal chords subtend equal angles at the circumference  

 In equal circles, equal chords subtend equal angles at the centre.  

 The exterior angle of a cyclic quadrilateral is equal to the interior opposite angle 
of the quadrilateral.  

 If the exterior angle of a quadrilateral is equal to the interior opposite angle of 
the quadrilateral, then the quadrilateral is cyclic.  

 Tangents drawn from a common point outside the circle are equal in length. 

The theory of quadrilaterals will be integrated into questions in the examination.  

Concurrency theory is excluded.  

 
Euclidean geometry: additional notes  
The following stages constitute a successful solution of any Euclidean Geometry rider in 

many cases: 

Step 1: Mark all the given information on the sketch. 

 Make parallel lines and tangent lines different colours. 
Step 2: Expand on the given information 

 Centre of a circle   line from centre ⊥ to chord bisect the 

chord 

 radius perpendicular to tangent 

 isosceles triangle with radii 

angles at centre = 2 angles at 

circumference 

angle in the semi-circle 

 Parallel lines corresponding  s 

Alternate  s 

Co-interior  s 

sides of triangles proportional 

 Cyclic quadrilateral Opposite  s are supplementary 

Exterior = opposite interior   

Exterior = opposite interior   

 Tangents  tangents perpendicular to radius 

angle between a tangent and chord 

 two tangents from point 

 

Step 3: Examine the question: write in abstract form 
Abstract form means to express what is required in terms of angles in the sketch 

If the following is required:  

 Prove that two line are parallel, then prove: 

  corresponding  s = 

  Alternate  s = 

Co-interior  s on the same side are supplementary 

 

 Prove that triangle is isosceles, then prove 

 the opposite angles are = 

 Prove that the quadrilateral is cyclic (concyclic), then prove: 
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opposite angles are supplementary 

exterior angle = opp. Interior angle 

 line segment spans equal angles 

 

 Prove that a line is tangent, the prove: 

 line is perpendicular to radius 

angle between line and chord is = to opp. Angle 

Step 4: Perform prove 

 

Important axioms and theorems 
Properties Rectangle Rhombus Parm Square Kite Trapezium Quadrilateral 

One pair of 

sides 

       

Two pairs 

of sides 

       

 s =900        

All sides 

equal 

       

Two pairs 

of adjacent 

sides equal 

       

Diagonals 

equal 

       

Diagonals 

bisect each 

other 

       

 

 

/ /AB CD Area ABC Area ABD     

(same base and same // lines) 

 

 

/ /Area ABC Area ABD AB CD     

(same base and area equal) 
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1
2

&

/ / &

AD DB AE EC

BC DE DE BC

 

 
 

(Midpoint theorem) 

 

 

/ / &BC DE AD DB AE EC    

 

 

 

Parts of the circle 
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Acceptable reasons: Euclidean geometry  
In order to have some kind of uniformity, the use of the following shortened versions of the 

theorem statements is encouraged. 

THEOREM STATEMENT  ACCEPTABLE REASON(S)  

LINES  

The adjacent angles on a straight line are supplementary.  ∠s on a str line  

If the adjacent angles are supplementary, the outer arms of 
these angles form a straight line.  

adj ∠s supp  

The adjacent angles in a revolution add up to 360°.  ∠s round a pt OR ∠s in a rev  

Vertically opposite angles are equal.  vert opp ∠s =  

If AB || CD, then the alternate angles are equal.  alt ∠s; AB || CD  

If AB || CD, then the corresponding angles are equal.  corresp ∠s; AB || CD  

If AB || CD, then the co-interior angles are supplementary.  co-int ∠s; AB || CD  

If the alternate angles between two lines are equal, then the 
lines are parallel.  

alt ∠s =  

If the corresponding angles between two lines are equal, 
then the lines are parallel.  

corresp ∠s =  

If the cointerior angles between two lines are supplementary, 
then the lines are parallel.  

coint ∠s supp  

TRIANGLES  

The interior angles of a triangle are supplementary.  ∠ sum in Δ OR  
sum of ∠s in Δ OR  

Int ∠s Δ  

The exterior angle of a triangle is equal to the sum of the 
interior opposite angles.  

ext ∠ of Δ  

The angles opposite the equal sides in an isosceles triangle 
are equal.  

∠s opp equal sides  

The sides opposite the equal angles in an isosceles triangle 
are equal.  

sides opp equal ∠s  

In a right-angled triangle, the square of the hypotenuse is 
equal to the sum of the squares of the other two sides.  

Pythagoras OR  
Theorem of Pythagoras  

If the square of the longest side in a triangle is equal to the 
sum of the squares of the other two sides then the triangle is 
right-angled.  

Converse Pythagoras  
OR  
Converse Theorem of 
Pythagoras  

If three sides of one triangle are respectively equal to three 
sides of another triangle, the triangles are congruent.  

SSS  

If two sides and an included angle of one triangle are 
respectively equal to two sides and an included angle of 
another triangle, the triangles are congruent.  

SAS OR S∠S  

If two angles and one side of one triangle are respectively 
equal to two angles and the corresponding side in another 
triangle, the triangles are congruent.  

AAS OR ∠∠S  

If in. two right angled triangles, the hypotenuse and one side 
of one triangle are respectively equal to the hypotenuse and 
one side of the other, the triangles are congruent  

RHS OR 90°HS  

The line segment joining the midpoints of two sides of a 
triangle is parallel to the third side and equal to half the 
length of the third side 

Midpt Theorem 
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THEOREM STATEMENT  ACCEPTABLE REASON(S)  

 

The line drawn from the midpoint of one side of a 
triangle, parallel to another side, bisects the third side.  

line through midpt || to 2
nd 

side  

A line drawn parallel to one side of a triangle divides 
the other two sides proportionally.  

line || one side of Δ  
OR  
prop theorem; name || lines  

If a line divides two sides of a triangle in the same 
proportion, then the line is parallel to the third side.  

line divides two sides of Δ in prop  

If two triangles are equiangular, then the corresponding 
sides are in proportion (and consequently the triangles 
are similar).  

||| Δs OR equiangular Δs  

If the corresponding sides of two triangles are 
proportional, then the triangles are equiangular (and 
consequently the triangles are similar).  

Sides of Δ in prop  

If triangles (or parallelograms) are on the same base 
(or on bases of equal length) and between the same 
parallel lines, then the triangles (or parallelograms) 
have equal areas.  

same base; same height OR  
equal bases; equal height  

CIRCLES  

The tangent to a circle is perpendicular to the 
radius/diameter of the circle at the point of contact.  

tan ⊥ radius  
tan ⊥ diameter  

If a line is drawn perpendicular to a radius/diameter at 
the point where the radius/diameter meets the circle, 
then the line is a tangent to the circle.  

line ⊥ radius OR  
converse tan ⊥ radius OR  

converse tan ⊥ diameter  

The line drawn from the centre of a circle to the 
midpoint of a chord is perpendicular to the chord.  

line from centre to midpt of chord  

The line drawn from the centre of a circle perpendicular 
to a chord bisects the chord.  

line from centre ⊥ to chord  

The perpendicular bisector of a chord passes through 
the centre of the circle;  

perp bisector of chord  

The angle subtended by an arc at the centre of a circle 
is double the size of the angle subtended by the same 
arc at the circle (on the same side of the chord as the 
centre)  

∠ at centre = 2 ×∠ at circumference  

The angle subtended by the diameter at the 
circumference of the circle is 90°.  

∠s in semi circle OR  
diameter subtends right angle OR 

∠
1

2
⊙ 

 

If the angle subtended by a chord at the circumference 
of the circle is 90°, then the chord is a diameter.  

chord subtends 90° OR  

converse ∠s in semi circle  

Angles subtended by a chord of the circle, on the same 
side of the chord, are equal  

∠s in the same seg  

If a line segment joining two points subtends equal 
angles at two points on the same side of the line 
segment, then the four points are concyclic.  

line subtends equal ∠s OR  

converse ∠s in the same seg  

Equal chords subtend equal angles at the 
circumference of the circle.  

equal chords; equal ∠s  

Equal chords subtend equal angles at the centre of the 
circle.  

equal chords; equal ∠s  

Equal chords in equal circles subtend equal angles at the circumference of the circles.  
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THEOREM STATEMENT  ACCEPTABLE REASON(S)  

Equal chords in equal circles subtend equal angles at 
the centre of the circles.  

equal circles; equal chords; equal ∠s  

The opposite angles of a cyclic quadrilateral are 
supplementary  

opp ∠s of cyclic quad  

If the opposite angles of a quadrilateral are 
supplementary then the quadrilateral is cyclic.  

opp ∠s quad sup OR  

converse opp ∠s of cyclic quad  

The exterior angle of a cyclic quadrilateral is equal to 
the interior opposite angle.  

ext ∠ of cyclic quad  

If the exterior angle of a quadrilateral is equal to the 
interior opposite angle of the quadrilateral, then the 
quadrilateral is cyclic.  

ext ∠ = int opp ∠ OR  

converse ext ∠ of cyclic quad  

Two tangents drawn to a circle from the same point 
outside the circle are equal in length  

Tans from common ptOR  
Tans from same pt  

The angle between the tangent to a circle and the 
chord drawn from the point of contact is equal to the 
angle in the alternate segment.  

tan chord theorem  

If a line is drawn through the end-point of a chord, 
making with the chord an angle equal to an angle in the 
alternate segment, then the line is a tangent to the 
circle.  

converse tan chord theorem OR  

∠ between line and chord  

QUADRILATERALS  

The interior angles of a quadrilateral add up to 360°.  sum of ∠s in quad  

The opposite sides of a parallelogram are parallel.  opp sides of ||m  

If the opposite sides of a quadrilateral are parallel, then 
the quadrilateral is a parallelogram.  

opp sides of quad are ||  

The opposite sides of a parallelogram are equal in 
length.  

opp sides of ||m  

If the opposite sides of a quadrilateral are equal , then 
the quadrilateral is a parallelogram.  

opp sides of quad are =  
OR  
converse opp sides of a parm  

The opposite angles of a parallelogram are equal.  opp ∠s of ||m  

If the opposite angles of a quadrilateral are equal then 
the quadrilateral is a parallelogram.  

opp ∠s of quad are = OR  
converse opp angles of a parm  

The diagonals of a parallelogram bisect each other.  diag of ||m  

If the diagonals of a quadrilateral bisect each other, 
then the quadrilateral is a parallelogram.  

diags of quad bisect each other  
OR  
converse diags of a parm  

If one pair of opposite sides of a quadrilateral are equal 
and parallel, then the quadrilateral is a parallelogram.  

pair of opp sides = and ||  

The diagonals of a parallelogram bisect its area.  diag bisect area of ||m  

The diagonals of a rhombus bisect at right angles.  diags of rhombus  

The diagonals of a rhombus bisect the interior angles.  diags of rhombus  

All four sides of a rhombus are equal in length.  sides of rhombus  

All four sides of a square are equal in length.  sides of square  

The diagonals of a rectangle are equal in length.  diags of rect  

The diagonals of a kite intersect at right-angles.  diags of kite  

A diagonal of a kite bisects the other diagonal.  diag of kite  

A diagonal of a kite bisects the opposite angles  diag of kite 
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Activity 1 

Go through the questions and solutions below and comment on the following aspects: 

 mark allocation and ticks 

 consistency  

 feedback 

 teachers error in marking 

 suggest intervention to assist learners   

Question 1 

 
𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 �̂�1 = �̂�2 

 

 

Learner responses  

Learner 1 Learner 2 

 

 

Learner 3 Learner 4 

 

 

Question 2 

 
Calculate the size of 

�̂�1, �̂� 𝑎𝑛𝑑 �̂� 

2.1 
 
 
 
 
 

 
2.2  

2.3 
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Learner 1 Learner 2 

 

 
Learner 3 Learner 4 

 

 

 
 
 

 

 

 

 

Question 3 

The suggested solution are provided on the second column. Allocate the marks and mark 

the learner scripts provided below according to your memo. Comment on the learner’s 

errors and misconceptions 

 
Calculate the sizes of 

�̂�1, �̂�, �̂�2 𝑎𝑛𝑑 �̂�  
 

3.1 �̂�1 = 30°   (𝑡𝑎𝑛 − 𝑐ℎ𝑜𝑟𝑑 𝑡ℎ𝑒𝑜𝑟𝑒𝑚) 

3.2 �̂� = 51° − 30°  (𝑒𝑥𝑡. ∠ 𝑜𝑓 ∆) 

∴ �̂� = 21° 
 

3.3 �̂�2 = 21°  (𝑎𝑙𝑡 ∠𝑠 𝑁𝑇 ∥ 𝐶𝐷) 
 

3.4 �̂�2 = 180° − 81° = 99°(∠𝑠 𝑜𝑓 𝑎 ∆) 
 

�̂� = 180° − 99°  (𝑜𝑝𝑝 ∠𝑠 𝑜𝑓 𝑎 𝑐𝑦𝑐𝑙𝑖𝑐 𝑞𝑢𝑎𝑑. ) 

∴ �̂� = 81° 
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Question 4 

 
Given that 𝐴𝐵 = 𝐵𝐶, prove that AB is a 
tangent at A to a circle passing through A, 
E and D 

 
AB is a tangent at A to a circle passing 
through A, E and D [tan-chord theorem] 
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Question 5 

 

In the diagram below, PA and PB are tangents to the circle centre O. Answer the 
following question: 
5.1 prove that AOBP is cyclic quad 

5.2 prove that  �̂� = 70° 

 
 

𝑃�̂�𝐴 = 90°   (𝑡𝑎𝑛 − 𝑐ℎ𝑜𝑟𝑑 𝑡ℎ𝑒𝑜𝑟𝑒𝑚) 
𝑃�̂�𝐵 = 90°   (𝑇𝑎𝑛 𝑝𝑒𝑟𝑝. 𝑡𝑜 𝑟𝑎𝑑𝑖𝑢𝑠) 
AOBP is a cyclic quad (opp ∠𝑠 𝑎𝑟𝑒 𝑠𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑟𝑦 
 

 
 

Learner responses 
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Unit 3:  Functions and graphs 
Duration 60 min 

Purpose: 
 how do I teach functions? 
 Generate as many graphs as necessary initially by means 
of point plotting supported by available technology to make 
and test conjectures about the effect of the parameters k, p, a 
and q for the functions including: linear, parabola, hyperbola, 
exponential, cubic, trigonometric and logarithm.   

Method Group 
work  

Resources: CAPS document, curriculum tracker, calculator, Geogebra software 

 

Teaching Approach  

Functions focus on laying a solid foundation for work to come in Grade 11 and Grade 12. 

For this reason it is important that learners understand the function notation which is 

introduced to them here and carried forward.  

In the study of functions, the importance of understanding the concept of the parent function 

for the different graphs cannot be stressed enough. The most basic function is the straight 

line, which learners should be thoroughly familiar with from the work you covered with them 

in Grade 9. If you are not teaching at this level, make a point of being involved with the 

planning of this section in order to ensure a thorough prior knowledge.  

The first lesson in this series deals with the concept of a function, which brings the real 

content for Grade 10 in this topic right to the forefront. Learners must understand the 

concepts from the word go! Learners must understand that if a functional relationship exists 

between two variables, the input variable and the output variable, then they dealing with a 

function. Use different examples in class to bring this message home.  

To get learners to understand the 𝑓(𝑥) notation can be daunting but emphasize the purpose 

of using variables and the fact that the usage of the letters is non-limiting. Let learners play 

around with setting up their own functions by using function notation. Remember that 

functional notation is a special notation used only in functions. When you write a function 

as the 𝑦 = 300𝑥 + 350 for example, know that the notation specifies that 𝑥 is the input 

variable and 𝑓(𝑥) is the output variable. Emphasize the different standard forms for the 

various functions. Explain how they differ and what learners should look out for in the 

notation when they have to match the given function with a graph. 

 Working in groups works well to improve the understanding of plotting graphs. Use graph 

paper or trace paper when engaging learners in point by point plotting. It is always a good 

idea to use graph software to display the graphs to the class, if available. The internet is a 

huge reservoir filled with resources. Many math sites have software that can be 

downloaded, even as trial software for a certain period, make use of such opportunities to 

enrich the learners. Always encourage the learners to use the correct terminology. This 

encourages them to link meaningful words with what they have mastered or is still to master. 
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BACKGROUND KNOWLEDGE 
 

IMPORTANT DEFINITIONS  
A relation is just a set of ordered pairs. There is absolutely nothing special at all about the 

data in a relation. In other words, any bunch of data is a relation so long as these numbers 

comes in pairs.  

A set of all the starting point is called “the domain” and a set of all ending points is called 

a range. In other words the domain is what you start with, and the range is what you end 

with (i.e. x values and y-values respectively).  

A function is a well behaved relation. For a relation to be a function, there must be one and 

ONLY one y in the range that corresponds to a given x from the domain.  

So we can define a function as a set of ordered pairs in which each element of the domain 

has one and only one element associated with it in the range.   

TYPES OF MAPPINGS  
A.  Functions  

 One to one mapping- x and y values are not repeated.  

 Many to one mapping- x values are not repeated but y values are repeated.  

B. Non-Functions  

 One to many mapping- x values repeat y values do not.  

 Many to many mapping- x and y values repeat.   

 
INCREASING AND DECREASING FUNCTIONS  

 Increasing- as x increases the y values increase.( positive gradient)  

 Decreasing- as x increases the y values decrease. (negative gradient)  

 
TEST FOR A FUNCTION: 
Draw a line parallel to y-axis. If the line intersects the graph once only, the graph is a 

function. 

Examples of functions: 

 

 

AVERAGE GRADIENT  

 The gradient of a line drawn through the two points on the curve that approximates the 

gradient of the curve.  

2 1

2 1

( ) ( )f x f x
Average gradient

x x
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SUMMARY FOR FET FUNCTIONS 
 

1. The gradient of a line drawn through the two points on the curve that approximates the 
gradient of the curve.  

 

2 1

2 1

( ) ( )f x f x
Average gradient

x x





 

 

2. y kx q  (linear) / y mx c  were m is a gradient given by: 2 1

2 1

y y
m

x x





 and c is y-intercept 

3. 
2( )y a x p q   (parabola) –standard form:  

2y ax bx c   :(p ; q) is the turning point 

4. 
a

y q
x p

 


,(hyperbola graph)where p is vertical asymptote and q is horizontal asymptote. 

5.  
x p

y a b q


  , (exponential graph) p is a horizontal shift and q is a horizontal asymptote 

6. logay x (logarithm graph) (inverse of exponential function) a is a base. (Grade 12) 

7. sin( )y a kx p q   (sine graph), a is an amplitude, p is a horizontal shift, q is a vertical shift, 

0360
period

k
  

8. cos( )y a kx p q    (cosine graph) a is an amplitude, p is a horizontal shift, q is a vertical 

shift, 

0360
period

k
  

 

9. tan( )y kx p q    (tangent graph), p is a horizontal shift, q is a vertical shift and 

0180
period

k
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Quadratic Functions 
 

 The graph of a 
quadratic function is a  
parabola. 
 

 

 A parabola can open 
up or down. 
 
 If the parabola opens 
up, the lowest point is     
called the vertex. 
 
 If the parabola opens 
down, the vertex is the 
highest point 
 NOTE:  if the parabola 
opened left or right it 
would not be a function! 
 
 The standard form of a 
quadratic function is  

𝒇(𝒙)  =  𝒂𝒙𝟐  +  𝒃𝒙 +  𝒄 
 The parabola will open 

up when the value of 𝑎 is 
positive. 
 
 The parabola will open 
down when the value of 

𝑎 is negative. 
 

Line of symmetry 
 Parabolas have a 
symmetric property to 
them. 
 

 

 

 If we drew a line down 
the middle of the parabola, 
we could fold the parabola 
in half. 
 
 We call this line the line 
of symmetry.   
 Or, if we graphed one 
side of the parabola, we 
could “fold” (or REFLECT) 
it over, the line of symmetry 
to graph the other side. 
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Task 1 (Investigation) 

1. Graph 𝒚 =  𝒙𝟐  

2. First consider only 𝒙 ≥ 𝟎, when 𝒙 is small, 𝒙𝟐 is very small e.g. (𝟎. 𝟏)𝟐 and the 

graph rises slowly (use Geogebra to verify the above statement). 

3. When x is large 𝒙𝟐 is very large e.g. 𝟏𝟎𝟐 so the graph rises steeply (verify with 

Geogebra). 

4. For 𝒙 <  0, we use the fact that (−𝒙)𝟐    = 𝒙𝟐 , meaning the value of 𝒚 at −𝒙 is the 

same as at 𝒙. Whenever (𝒙, 𝒚) is on the graph, so is (−𝒙, 𝒚).  

5. Hence the graph of 𝒚 = 𝒙𝟐 for 𝒙 <  0 is the mirror image in the 𝒚 −axis of the 

graph for 𝒙 >  0. You graph should look like the one below:  

 

Conclusion 
These graphs possess a symmetry property in the 𝒚-axis. This means once you have 

plotted the curve for 𝒙 ≥  𝟎, then you can obtain the rest by symmetry (𝑨 reflection on the 𝒚-

axis. This is the property for an even function; 

 

If we look at the function 𝒇(𝒙)  =  𝒙𝟐, 𝒇(−𝒙)  =  (−𝒙)(−𝒙)  =  𝒙𝟐,  

Which, is the same as 𝒇(𝒙) therefore the function is even. 

On the other hand a graph that is symmetric in the origin means that to each point of the 

graph corresponds an opposite point as seen through a peephole in the origin. 

(𝑹𝒐𝒕𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝟏𝟖𝟎°) This in turn is the property for an odd function. 

 

An even function 𝒇(𝒙) is one for which 𝒇(−𝒙)  =  𝒇(𝒙). 

It is symmetric in the 𝒚-axis. 

 

An odd function 𝒇(𝒙) is one for which 𝒇(−𝒙)  =  −𝒇(𝒙). 

It is symmetric in the origin 
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Inverse function 

 

 
 

 

Comparison between an exponential  and Logarithm graph 

xy a  logay x  

Does not cut the x-axis. Does not cut the y-axis 

Cuts the y-axis at (0;1) Cuts the X-axis at (1;0) 

Domain is 𝑥 ∈ ℝ Domain (0; )x   

Range (0; )y   Range 𝑦 ∈ ℝ 

Inverse logay x  Inverse 
xy a  

Reflection about the Y-axis is 
xy a  Reflection about the Y-axis is 

log ( )ay x  , 𝑥 < 0 

Reflection about the X-axis is 
x xy a y a      

Reflection about the X-axis is 

log ( ) log ( )a ay x y x      

 
  



Complied by Casme for PILO   

EXAMPLES 
 

Example 1 
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Example 2 
a) Find the equation of the hyperbola. 
b) Find any intercepts with the axes.      
SOLUTIONS 

 
Example 3 

-If : 2  find the equationx pf x q  of the function below 

 

 
0

1

1

Substitute the asymptote and solve for p

2 2

Substitute point 0;0

0 2 2

2 2

1

( ) 2 2

x p

p

p

x

y

p

f x
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Example 4 

 

 

Example 5 

Sketch 
2( ) 2f x x   if x ≤ 0 and 

1( )f x
 on the same set of axes and write 

1( ) ...f x   

 Inverse equation: 

2

2

2

1

2

1

2

0

1
, 0

2

x y

y x

y x

but x

so y x x
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Activity 1 (Linear, parabola, hyperbola and exponential functions) 

1. The sketch in below represents
2(( ; ) / 6 2 9) (( ; ) / 2 15)x y x y and x y y x x     . 

 

1.1 Find the coordinates of M, N, B, A, C and F (the turning point) 
1.2 What is the length of MB? 
1.3 If OG is 4 units, find the length of GR, GH and HR 
1.4 Find the length of KE if OK is 6 units 
1.5 Find the maximum length of the line segment PQ, moving parallel to the y-axis 

between two points of the intersections of two graphs. For what value(s) of ‘a’ will 

the graph of 
22y x x a   just TOUCH the x-axis. 

 
Task 2 
Sketch the following graphs on the same set of axes using Geogebra and any other 
analytical methods.  
 
a) 𝑦 = 2𝑥 and 𝑦 = log2 𝑥 

 
 
b) 𝑦 = (

1

3
)

𝑥

 𝑎𝑛𝑑 𝑦 = log1

3

𝑥 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Complied by Casme for PILO   

Unit 4:  Trig. Functions 

Duration 20 min 

Purpose: 
 To develop Teachers understanding of Trig Functions. 

Method Individual 
work  

 
Background 
 
We are all familiar with the use of graphs to summarise data. All graphs have an essential 

common feature; they illustrate visually the way one numerical quantity depends on (or 

varies with) another. It could illustrate how the demand for a certain item depends on its 

price etc. 

This unit looks at trigonometric graphs as pictures of functions. Earlier on function were 

defined as the way one quantity depends on another or the way one quantity varies with 

another. Graphs are good tools in understanding the nature of functions, they can be viewed 

a life history of a function, that can be seen at a glance. 

Trigonometric functions graphs are commonly used in daily life. One example is the path 

that the international space station seem to take from the earth’s view shown below is one 

place where we see this.  

The sine and cosine function graphs 

Consider a point 𝑷 moving around the unit circle in an anticlockwise direction. This point 

starts at (𝟏; 𝟎) and makes a complete revolution every 𝟑𝟔𝟎°. If we project 𝑷 on the 𝒚-axis 

we get 𝒚 =  𝐬𝐢𝐧 𝜽. As 𝑷 goes around the circle, 𝒚 goes up and down the 𝒚-axis between – 𝟏 

and +𝟏. 

 

. 

    

 

 

 

 

 

 

 

 Where does the projection start?___________________________________________ 

 At what point does it reach its maximum point?________________________________ 

 At what point does it become negative?______________________________________ 

 At what point does it reach its minimum point?_________________________________ 

 When does it begin to repeat the cycle?______________________________________ 

 

y 

P 

x 
 

1800 

 

y 

1 

-1 

0 
3600 

 

Projection on the 𝒚-axis of a 

point moving uniformly around 

the unit circle 

 

 

 

Rough graph of 𝒚 =  𝒔𝒊𝒏   
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Answer 

The projection starts from 𝟎 and moves up the 𝒚-axis. It reaches its maximum 

height 𝟏 as 𝜽 reaches 𝟗𝟎°. It then begins to decrease and when 𝜽 passes 𝟏𝟖𝟎°, 𝒚 becomes 

negative, reaching the minimum point of  – 𝟏 when 𝜽 is 𝟐𝟕𝟎° and returns to 𝟎 as 𝜽  reaches 

𝟑𝟔𝟎°. The process then repeats itself all over again.  

Recall how we got these algebraically in the previous unit. 

 

 

 

This back and forth motion of either projection (sine and cosine function) is referred to as 

Simple Harmonic Motion. 

 

 

 

 

 

 

 

 

 

  

y 

 

1 

-1 

Reminder 

1. For each 𝜽, the point (x;𝒚)  =  (𝒄𝒐𝒔𝜽;  𝒔𝒊𝒏𝜽) is on the unit circle 𝒙 𝟐 +  𝒚𝟐  =  𝟏,  

    hence 𝒄𝒐𝒔𝟐𝜽 +  𝒔𝒊𝒏𝟐𝜽 =  𝟏.  
2. This relation restricts the values that 𝒄𝒐𝒔 𝜽 and 𝒔𝒊𝒏𝜽 can have. Since squares are non-negative, 

both 𝒄𝒐𝒔𝟐𝜽 ≤ 𝟏 and 𝒔𝒊𝒏𝟐𝜽 ≤  𝟏.  For all real values of 𝜃 − 1 ≤ 𝑠𝑖𝑛𝜃 ≤ 1  
3. 𝜽 𝒂𝒏𝒅 𝜽 ±  𝟑𝟔𝟎° represent the same point (𝒙; 𝒚) on the unit circle, meaning,  
𝒔𝒊𝒏 (𝜽 ±  𝟑𝟔𝟎°)  =  𝒔𝒊𝒏 𝜽. 
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Activity 1 (trig functions) 
 

1. On the same set of axes, sketch graphs of the following: 

 

 180180     cos1: xxyf   and    180180     sin2: xxyg  

 

Answer the following questions with the aid of the graphs drawn in 1. 

1.1 What is the amplitude of f.______________________________________ 

1.2 What is the range of g._________________________________________ For 

how many value(s) of x in  180180 x is gf  ?______________ 

2. Given: xyg
x

yf cos:  and  
2

sin:   

Write down: 
2.1 the amplitude of g.__________________________________________ 

2.2 The period of f._________________________________________________ 

2.3 Draw sketch graphs of f and g on the same set of axes for  180180 x . 

 
 

2.4 From the graphs, determine the value(s) of x for which: 

      2.4.1 0 . gf  for  180180 x  2.4.2 0   fg  for  0180 x  
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3. On the same set of axes, sketch graphs of the following: 

 180180    , 
2

tan: x
x

yf   and    180180     sin2: xxyg  

 

3.1 Show on your sketch graph where .gf   

3.2 Determine graphically where .0. gf  

3.3 If the x-axis of f is moved two units downwards, what will the equation of the new 

graph be? 

 

 

Unit 5:  Formal assessment & Moderation 

Duration 45 min 

Purpose: 
 To develop HoD as effective and efficient assessors and 
moderators 
 How can we help you? 

Method Group 
work  

Resources: CAPS document, curriculum tracker, calculator 

 

Go through the formal assessment and Memo below and perform the following tasks as 

an assessor, moderator and supporter. 

 assign cognitive levels  

 assign mark allocation and the duration of the paper 

 is this assessment fair and valid? Comment 
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QUESTION 1  

1.1 The right triangle ABC shown below is inscribed inside a parabola. Point B 
is also the maximum point of the parabola (vertex) and point C is the x 
intercept of the parabola. If the equation of the parabola is given by  
y = -x2 + 4x + k, find k so that the area of the triangle ABC is equal to 32 
square units.  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.2 Study the diagram and answer the questions: 
 

 

 

 1.2.1 Give the equation of the function represented by 𝑓.  

 1.2.2 Give the equation of the function represented by 𝑔.   

 1.2.3 What is the amplitude of 𝑓?   

 1.2.4 What is the period of 𝑔?   

 1.2.5 For what values of 𝑥 does 𝑓(𝑥) − 𝑔(𝑥) = 2  
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1.3 Given 𝑎 = −
1

2
; 𝑝 = 300; 𝑘 = 2 𝑎𝑛𝑑 𝑞 = 3, describe how the parent graph of 

each of these functions will be affected: 
 

 

 1.3.1 𝑦 = asin(𝑘𝑥 + 𝑝) + 𝑞  

 1.3.2 𝑦 = atan(𝑥 − 𝑝)  

1.4 For each of the graphs sketched below, state whether the inverse graph will 
be a function or not. Give reasons. 

 

 1.4.1 

 

 
 
 
 
 
 
 
 
 
 
 
 
(1) 

 1.4.2 

 

 

1.5 Given: The graph of 𝑔(𝑥) = 𝑎𝑥, where a > 0, passes through the point 

(−1;
2

3
). 

 

 1.5.1 Determine the value of a.  

 1.5.2 Determine the equation of 𝑔−1, the inverse of g, in the form y = …  

 1.5.3 Sketch the graphs of g and 𝑔−1 on the same set of axes.  
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1.6 𝑓(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 A and B are turning points with B(6; 0). 

 

 

 1.6.1 Find the values of b, c and d.  

 

1.7 ABCD is a square of side 30 cm. PQRS is a rectangle drawn within the 
square so that BP = BQ = DS = DR = x cm. 

 

 

 1.7.1 Prove that the area (A) of PQRS is given by 𝐴 = 60𝑥 − 2𝑥2 𝑐𝑚2  

 1.7.2 What is the maximum possible area of PQRS?  
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QUESTION 2  

2.1 In the diagram, O us the centre of the larger circle and OT the diameter of 
the smaller circle. Chord XY of the larger circle is a tangent to the smaller 
circle at T.COT is a straight line.  

 

If 𝑂𝐶 = 𝑟 and 𝑋𝑌 =
3𝑟

2
, show stating reasons that: 𝐶𝑇 =

(4+√7)𝑟

4
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

2.2 Given: BC is a tangent to the circle at C. CF∥ AB and EF = AD 

 

 
 
 
 

 2.2.1 If xDCB ˆ , write down 3 other angles each equal to x (with 

reasons) 

 

 2.2.2 If yFCE ˆ , give a reason why yDCA ˆ   

 2.2.2 Prove, CHGCDB ˆˆ    
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2.3 BCD is a tangent to the circle with centre O. OB⊥ AD 

 
Prove that: 

 

 2.3.1 FOEC is a cyclic quadrilateral  

 2.3.2 FB = BC  

 2.3.3 FΔCOE///ΔCB   

 2.3.4 𝑂𝐸

𝐵𝐶
=

𝐶𝐸

𝐹𝐶
 

 

 2.3.5 ADEDCD2    
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 QUESTION 3  

3.1 𝑦 = −(𝑥 − 2)2 + (4 + 𝑘)  
𝐴𝐵 = 𝑦 − 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝐵 = 4 + 𝑘  
Calculations for x-intercepts 

𝑥 = −
𝑏

2𝑎
±

√𝑏2 − 4𝑎𝑐

2𝑎
 

𝑥 = −
4

2(−1)
±

√42 − 4(−1)(𝑘)

2(−1)
 

𝑥 = 2 − √4 + 𝑘 𝑜𝑟 𝑥 = 2 + √4 + 𝑘  
 

𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝐴𝐶 = 2 + √4 + 𝑘 − 2 =  √4 + 𝑘 
 

𝐴(∆𝐴𝐵𝐶) =
1

2
× 𝐴𝐶 × 𝐴𝐵 

32 =
1

2
× √4 + 𝑘 × (4 + 𝑘) 

∴ 𝑘 = 12 

 

3.2.1 𝑓(𝑥) = 2𝑐𝑜𝑠𝑥   

3.2.2 𝑔(𝑥) = 𝑠𝑖𝑛𝑥   

3.2.3 amplitude of 𝑓 = 2   

3.2.4 period of 𝑔 =
3600

1
= 3600   

3.2.5 𝑥 = 00𝑎𝑛𝑑 𝑥 = 3600  

   

3.3.1  Amplitude will be reduced by the factor 2 and 
reflected along the x-axis 

 The period of the new function will be 
3600

2
= 1800  

 the original graph has been shifted to the left by 

300 

 the original graph is shifted vertically upwards by 3 
units  

 

 

3.3.2  Reflection along the x-axis and horizontally stretch 
by the factor 2 

 the original graph has been shifted to the right by 

300 

 

3.4.1 Not a function, parabola is not 1-1 function   

3.4.2 Function, logarithm graph is 1-1 function   
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3.5.1 𝑔(𝑥) = 𝑎𝑥 

𝑔(−1) = 𝑎−1 
2

3
=

1

𝑎
 

∴ 𝑎 =
3

2
  

 

3.5.2 𝑦 = log3

2

𝑥   

3.5.3 

 

 

3.6 𝑑 = 0 (𝑔𝑖𝑣𝑒𝑛) 
Since point B is x-intercept and the turning point: 

⟹ 𝑦 = −𝑥(𝑥 − 6)2 

𝑦 = 𝑥(𝑥2 − 12𝑥 + 36) 
𝑦 = −𝑥3 + 12𝑥2 − 36𝑥 
∴ 𝑎 = −1; 𝑏 = +12; 𝑐 = −36 
 
 

 

3.7.1 𝑃𝑄(𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 ℎ𝑒𝑖𝑔ℎ𝑡) = √2𝑥2 (Pythagoras 
theorem)  

𝑄𝑅 (𝑏𝑎𝑠𝑒) = √2(30 − 𝑥)2     (Pythagoras theorem)  

∴ 𝐴 =  √2(30 − 𝑥)2 × √2𝑥2 

∴ 𝐴 = √2 (30 − 𝑥) × √2x  

𝐴 = 2 (30 − 𝑥)𝑥 

∴ 𝐴 = 60𝑥 − 2𝑥2 
 
 

 

3.7.2 𝐴 = 60𝑥 − 2𝑥2 
𝐴′(𝑥) = 60 − 4𝑥 

𝑏𝑢𝑡 𝐴′(𝑥)𝑚𝑎𝑥 = 0 
∴ 60 − 4𝑥 = 0 

∴ 𝑥 = 15  
𝑏𝑢𝑡 𝐴(15) = 60(15) − 2(152) 
∴ 𝐴𝑚𝑎𝑥 = 450𝑐𝑚2 
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 QUESTION 4  

4.1 �̂�1 = 900   (tan ⊥ radius) 

𝑋𝑇 =
1

2
×

3

2
𝑟 =

3

4
𝑟   (line from centre ⊥  to chord ) 

𝑂𝑇2 = 𝑟2 −
9

16
𝑟2  

=
7

8
𝑟2  

∴ 𝑂𝑇 =
√7

4
𝑟  

𝐵𝑢𝑡 𝐶𝑇 = 𝐶𝑂 + 𝑂𝑇  

𝐶𝑇 = 𝑟 +
√7

4
𝑟  

∴ 𝐶𝑇 =
(4+√7)𝑟

4
  

 

   

4.2.1 𝐵�̂�𝐶 = 𝑥  (tan-chord theorem)  

�̂�1 = 𝐵�̂�𝐶 = 𝑥     (𝑎𝑙𝑡 ∠𝑠) 

�̂�1 = 𝑥  (tan-chord theorem) 
 

 

4.2.2 𝐸�̂�𝐹 = 𝐴�̂�𝐷 = 𝑦   ( equal chords)   

4.2.3 𝐵�̂�𝐶 = 𝑥 + 𝑦  (ext ∠ of Δ)  

𝐺�̂�𝐶 = 𝑥 + 𝑦  (ext ∠ of Δ) 

∴  𝐵�̂�𝐶 = 𝐺�̂�𝐶 (both = 𝑥 + 𝑦) 

 

   

4.3.1 𝐷�̂�𝐵 = 900 (𝑟𝑎𝑑 ⊥ 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟) 
𝑂�̂�𝐷 = 900  (𝑟𝑎𝑑 ⊥ tan ) 
∴ 𝐹𝑂𝐸𝐶 𝑖𝑠 𝑐𝑦𝑐𝑙𝑖𝑐 𝑞𝑢𝑎𝑑 (𝑜𝑝𝑝 ∠ 𝑎𝑟𝑒 𝑠𝑢𝑝𝑝𝑙𝑒𝑚𝑒𝑛𝑡𝑎𝑟𝑦)  

 

4.3.2 𝐵�̂�𝐶 = �̂� (ext ∠ = int opp)  

𝐵�̂�𝐹 = �̂� (tan-chord theorem)  

∴  𝐵�̂�𝐶 =  𝐵�̂�𝐹 (both = �̂� )  
∴ 𝐹𝐵 = 𝐵𝐶 (∠s opp equal sides 
 

 

4.3.3 FΔCOE///ΔCB  

𝐵�̂�𝐶 = �̂� (ext ∠ =  int opp)  
𝐵�̂�𝐹 = �̂� (tan-chord theorem)  

𝑂�̂�𝐸 = �̂�  (radii)  

∆𝐶𝑂𝐸||| ∆𝐶𝐵𝐹 (∠, ∠, ∠) 
 

 

4.3.4 𝑂𝐸

𝐵𝐹
=

𝐶𝐸

𝐹𝐶
  (but 𝐹𝐵 = 𝐵𝐶) 

 

∴
𝑂𝐸

𝐵𝐶
=

𝐶𝐸

𝐹𝐶
 

 

 

4.3.5 ∆𝐴𝐶𝐷 𝑎𝑛𝑑 ∆𝐶𝐸𝐷 

�̂�is common  

𝐷�̂�𝐸 = �̂� (tan − chord theorem) 
∴ ∆𝐴𝐶𝐷||| ∆𝐶𝐸𝐷  

∴
𝐶𝐷

𝐸𝐷
=

𝐴𝐷

𝐶𝐷
 

∴ 𝐶𝐷2 = 𝐸𝐷 × 𝐴𝐷 
 

 

 


