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HOW TO USE THIS STUDY
GUIDE

The Cheat Sheet is laid out in the
same way that your final exam will be

laid out_

1_ Keep this Cheat Sheet next
to you when working
through past papers for
guided examples and
explanations_

3_ 

2_ 

PRO-TIPS

Use these prottips for exam
successd
These tips are often the reason
why my students get 80£� in their
exams and finals_
They also point out common
mistakes you should be careful of
when answering questions_ 

QUESTION TYPES

Each question is also labelled with its difficulty
level nLook out for either K` R` C or P next to
each questiondo so that you can prepare properly
for the different levels of questions_

See page 5 for a detailed explanation of the
type of questions that each difficulty level could
entail_

REMEMBERa ALWAYS USE
YOUR EXAM GUIDELINE
WHEN PREPARING FOR AN
EXAM OR TESTd

PLEASE REMEMBERa This study guide does not replace your textbook or the instruction
of your teacher_ Its purpose is to make learning and revision EASYd

Each section is broken up into
the QUESTION TYPES that
most frequently show up in
the final examinations_
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20 marks

40 marks

50 marks

40 marks

PAPER 2:
TOPICS & WEIGHTINGS

You will be writing a 3thour paper 
out of 150 marks_

The 150 marks will be made up 
as followsa

Statistics and Regression

Analytical Geometry

Trigonometry

Euclidean Geometry

It�s a good idea to plan your
revision time per section

according to these
weightings_

 
25 marks � 25 min practice Qs 

EXAM KEY 
The questions in your final

Paper 2 exam are also set up
in this same order_ 
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EXPLAINING THE
DIFFICULTY LEVELS OF

QUESTIONS
Your exam will include questions covering

four difficulty levels_ Each level of question will require a different level of
understanding and way of answering the question_ It is helpful to know which

questions fall in each of the following levelsa

Knowledge n20 markso t K 
Recalling information` identifying correct formulae from the formula sheet` using
mathematical facts and terminology` and rounding correctly_

Routine questions n52t53 markso t R
Proving theorems and deriving formulae` performing familiar procedures and simple
calculations that could involve a few steps` identifying and using the correct formulae
from the formula sheet` answering questions that are similar to those taught in class_

Complex questions n45 markso t C 
Complex calculations that require highertorder thinking to solve_ Being able to make
connections between different representations of information and integrating different
topics_

Problemtsolving n22t23 markso t P
Problems that are unfamiliar but not necessarily difficult_ Questions that are asked
differently from how they were in class` but can be solved using existing knowledge on
the topic_

This study guide will highlight which questions are classified under
each difficulty level_ 

Look out for either K` R` C or P next to each questiond

IMPORTANTa
WORKED EXAMPLE KEY 
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statistics and
regression

calculate the mean, median, mode, range and standard
deviation of a list of values_
calculate the approximate mean, modal class and quartiles of
these values nincluding the mediano of grouped data_
draw and interpret an ogive ncumulative frequency curveo_
calculate the correlation coefficient and the equation of the least
squares regression line of bivariate data_
estimate a value for bivariate data using the calculator or the equation
of the least squares regression line nthis is called interpolation or
extrapolationo_
draw and interpret a scatter plot and line of best fit.
comment on the relationship between variables and the
reliability of a prediction.

In order to achieve maximum marks for this section, you need to
be able to:

Ungrouped data t individual
data values
Grouped data t data values that
are arranged into equal intervals
Bivariate data t data values that
compare two variables

There are three types of data
groupings:

1_

2_

3_

pro-tips
Grouped and bivariate
data is most commonly

tested_
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Question Type 1:
Ungrouped Data

Ungrouped data is data that consists of individual values_ 
These values can be given in a list in which the values are either ordered or not
ordered` or in a frequency table_

Range t the difference between the maximum and minimum values_
Mean t the average of all of the data values_
Mode t the data value that occurs the most or the value with the highest frequency_
Median t the data value that is in the middle of all of the values` when the values
are placed in order_
Lower quartile t the value that divides the values into the bottom 25£ and the
upper 75£` when the values are placed in order_
Upper quartile t the value that divides the values into the bottom 75£ and the
upper 25£` when the values are placed in order_
Interquartile range t the difference between the upper and lower quartile_
Standard deviation t the measure of how spread out the data values are in
relation to the mean_
How many values are withinloutside of one standard deviation from the mean_

You need to be able to calculate the following measures of central
tendency and spread:

1_
2_
3_
4_

5_

6_

7_
8_

9_

You can use your CASIO scientific calculator to
calculate the MEAN and the STANDARD DEVIATION:

Press rMODEs and then select the rSTATs option_
Select r1a 1 t VARs_
Now type the data values in the �X� column_ Press r�s after each value_
Press rSHIFTs then r 1 s_
Select r4a Vars_
To calculate the mean` select r 2 s_
To calculate the standard deviation` select r 3 s_
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Let's calculate each of these for a list of data values:

List: 1b 2b 2b 3b 5b 7b 7b 7b 9b 11b 11b 12b 13b 15

8
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Now let's look at a typical exam-type question!

Worked example (K + R + C)

Worked example (K)

Worked example (R)

Worked example (C)
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Question sourcea NSC Grade 12 November 2021 Paper 1

Worked example (K)
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Question Type 2:
Grouped Data

Grouped data consists of data values that are organised into equal intervals_ 
These values can be given in a frequency table or in a cumulative frequency

graph (ogive).

Mean t the average of all of the data values` but since we don�t have the
actual values` we use the midpoint of each interval as an estimate of the
values in that interval_
Median t using an ogive_
Lower quartile t using an ogive_ 
Upper quartile t using an ogive_
Interquartile range t the difference between the upper and lower
quartile` using the values above_
Modal class/interval t the interval with the highest frequency_

You need to be able to calculate the ESTIMATED values of the
following measures of central tendency and dispersion:

1_

2_
3_
4_
5_

6_

There are two types of data:
Discrete data is data that consists of items that can be counted` eg_ number of
people_
Continuous data is data that consists of values that can be measured` eg_ litres of
petrol_

When finding the midpoint of an interval of discrete data` we do not include both
endpoints of the interval_
When finding the midpoint of an interval of continuous data` we include both
endpoints of the interval_
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Find the midpoint of each interval. This is the value that we use
to represent all of the data values in that interval_
Now multiply the midpoint of each interval with the
frequency of that interval. This product is the value that we use
to represent the total of all of the individual data values in that
interval_
Calculate the sum of each of these products. This sum is the
value that we use to represent the sum of all of the individual data
values_
Divide the sum of the products by the sum of the
frequencies nthe sum of the data valueso_ This is the estimated
mean_

Calculating the estimated mean:
1_

2_

3_

4_

Worked example (R)

12

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com



 nlower value of first interval b 0o_
 nendpoint of interval b cumulative frequencyo

Drawing an ogive/cumulative frequency curve:

An ogive is a Stshaped curve drawn by connecting the following pointsa
1_
2_

The cumulative frequency of each interval is determined by adding the frequency to the
cumulative frequency of the previous interval_

Worked example (R)
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Worked example (K + R + C)

Worked example (R)

Worked example (C)
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Question sourcea NSC Grade 12 November 2019 Paper 2 

Worked example (K)

Worked example (R)

Worked example (C)
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Question Type 3:
Bivariate Data

The correlation coefficient (r) t this is a measure of how strong the
relationshiplcorrelation between the two variables is_
The equation of the least squares regression line  (y = A + Bx) t this is the
exact equation of the �line of best fit� when the data is represented in a scatter
plot_
The estimated value of one variable if the value of the other variable is given t this
is called interpolation nif the value is within the range of the other valueso or
extrapolation nif the value is not within the range of the other valueso_

Bivariate data is data that consists of two variables_ The strength and type of
relationship between these two variables is usually the focus of these questions_

You need to be able to calculate and comment on the followinga
1_

2_

3_

You can use your CASIO scientific calculator to
calculate these values:

Press rMODEs and then select the rSTATs option_
Select r2a A � Bxs_
Now type the data values in the �X� and �Y� column_ Press r�s after each
value_
Press rSHIFTs then r 1 s_
Select r5a Regs_
To calculate the correlation coefficient` select r3a rs_
To calculate the equation of the least squares regression line` select r1a As`
then repeat the process and select r2a Bs_ Then write the equation of the line
y � A � Bx_
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Make sure that you can draw a scatter plot AND interpret one.
All bivariate data sets consist of pairs of values that can be written as points_ 
These points have xt and ytcoordinates` and` when plotted on a Cartesian plane` form a
scatter plot_
The question will state which variable is x and which variable is y_
Note that you do NOT have to label any of the points.

Once the points have been plotted` you should be able to draw a line of best fit_
It is a common misconception that a line of best fit should pass through as many points
as possible_ Rather draw a line that has the same number of points above and below it_

Look at the examples belowa

First type the given xtvalue` then press r � s_
Then press rSHIFTs` then r1a STATs_
Then press r5a Regs` followed by r5a ys_ 
Then press r � s and the answer will be on the screen_

Method 1a Use the equation of the least squares regression line_ 
Substitute the given xtvalue into the equation` and calculate the yt
value from there_

Method 2a Use the calculator function_

There are 8 points above and 2 points below
this line` so it is NOT a line of best fit_

There are 3 points above and 7 points below
this line` so it is NOT a line of best fit_

There are 4 points above and 6 points below
this line` so it is NOT a line of best fit_

There are 6 points above and 5 points below this
line` so it can be classified as a line of best fit_

You can use your CASIO scientific calculator to interpolate or
extrapolate values 
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Worked example (K + R)

Worked example (R)

Worked example (K)
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Question sourcea NSC Grade 12 November 2022 Paper 2

pro-tips
If the correlation between two

variables is strong` the
prediction based on that
correlation is reliable_

Worked example (C)

Worked example (K)

Worked example (R)
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analytical geometry

calculate the distance between two points_
calculate the coordinates of the midpoint of a line segment_
calculate the gradient of a line` and use that to find the equation of the line.
calculate the coordinates of the point of intersection of two lines_
calculate the equation of a median and altitude of a triangle` and
perpendicular bisector of a line_
determine the coordinates of the fourth vertex of a parallelogram if the
coordinates of the other three vertices are given_
calculate the angle of inclination of a line_
calculate the size of any angle using angles of inclination and other geometry
rules_
calculate the area of a figure` often made up of multiple triangles
write the equation of a circle_
find the coordinates of the centre of a circle` and the length of the radius`
using a given equation_
interpret a diagram in order to calculate various values relating to a circle_

In order to achieve maximum marks for this section, you need to be able
to:

pro-tips
This is a section where the
first questions are always

the samelvery similard

A question dealing with lines,
quadrilaterals and triangles
A question dealing with lines and circles

This section is always split up into
two questions:

1_

2_

Even though the subtquestions can overlap`
these are the main topics of the two questions_
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Question Type 1a
Lines` Quadrilaterals and Triangles

There are some basic formulae that you need to be able to apply_ These
formulae were all taught in Grade 9l10 and are given on the formula sheet_

Worked example nKo 

21
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You also need to be able to answer the following types of
questionsa

 You need the equations of both lines. If both
equations are not given, you will have to determine one or
both.
Since the point of intersection is where the two lines are
equal to each other, you have to make the two equations
equal to each other.
Solve for x.
Substitute the x-coordinate found into either of the two
equations to get the y-coordinate of the point.

 
1.

2.

3.
4.

Worked example nKo 
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The median from vertex A
which bisects the opposite

side BC.

The median from vertex B
which bisects the opposite

side AC.

The median from vertex C
which bisects the opposite

side AB.

Find the equation of a median of a triangle

Determine which side the median is bisecting. It will always bisect the side
OPPOSITE to the given vertex.

A median of a triangle is a line from one vertex of the triangle to the midpoint of
the opposite side.

When you have the coordinates of the three vertices of a triangle, you can find the
equation of the median by following these steps:

1.

 
   2. Calculate the midpoint of the side it is bisecting, using the midpoint formula.

   3. Now calculate the gradient of the median, using the coordinates of the vertex
       given and the midpoint calculated in step 2.

   4. Substitute either the vertex given or the midpoint calculated in step 2 into
       the straight line equation and simplify.

Here are some examples of medians drawn from each of the three vertices of a
triangle.
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The altitude from vertex
A, which is perpendicular

to BC.

The altitude from vertex
B, which is perpendicular

to AC.

The altitude from vertex
C, which is perpendicular

to AB.

Find the equation of an altitudelheight of a triangle

Determine which side the altitude is perpendicular to. It will always be
perpendicular to the side OPPOSITE the given vertex.

An altitude of a triangle is a line from one vertex of the triangle, perpendicular
to the side opposite that vertex. 
It is essentially the perpendicular height of the triangle.

When you have the coordinates of the three vertices of a triangle, you can find
the equation of the altitude by following these steps:

1.

   2. Calculate the gradient of this side, using the coordinates of the two vertices
       given. 

   3. Now calculate the gradient of the altitude, using the fact that if two lines are
       perpendicular, the product of their gradients is equal to t1_

   4. Substitute the vertex given into the straight line equation and simplify.

Here are some examples of altitudes drawn from all three vertices of a triangle.
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Find the equation of a perpendicular bisector of a line

Determine which side the line is perpendicular to. This will be stated in the
question.

A perpendicular bisector of a line is a line that is perpendicular to another line, and
also bisects the other line (goes through the midpoint of that line).
It does not necessarily pass through any of the vertices of the triangle.

When you have the coordinates of the three vertices of a triangle, you can find the
equation of the perpendicular bisector by following these steps:

1.

   2. Calculate the gradient of the side it is perpendicular to, using the coordinates
       of the two vertices given.

   3. Now calculate the gradient of the perpendicular bisector, using the fact that if 
       two lines are perpendicular, the product of their gradients is equal to t1_

   4. Calculate the midpoint of the side that the perpendicular bisector is 
       perpendicular to.

   5. Now substitute both the gradient of the perpendicular bisector, as well as the
       midpoint found in step 4, into the straight line equation and simplify.

Here are some examples of perpendicular bisectors of all three sides of a triangle.
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Worked example (R) 
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Worked example (R) (continued)

This study guide will highlight which questions are classified under
each difficulty level_ 

Look out for either K, R, C or P next to each questiond

IMPORTANT:
WORKED EXAMPLE KEY 

27
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Find the coordinates of the fourth vertex of a parallelogram

We find the coordinates of the fourth vertex of a parallelogram by inspection.
Pay special attention to the NAME of the parallelogram as stated in the question_ 
The order of the vertices in the name is the same as the order of the
vertices of the parallelogram.

For example` if the name is PQRS` that means that P is connected to Q` Q is connected
to R` R is connected to S and S is then connected back to P_

If the name of the parallelogram is PQSR` that means that P is connected to Q` Q is
connected to S` S is connected to R and R is then connected back to P_

In order to find the coordinates of the fourth vertex` first determine where the
vertex will be by looking at the name of the parallelogram_

Then look at the change in coordinates from one vertex to another, and apply
that same change in coordinates in order to calculate the coordinates of the fourth
vertex_

Worked example (R) 

28

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com



Find the angle of inclination of a straight line

The angle of inclination of a line is the angle between that line and the positive xtaxis_ 
See the images below for examples of angles of inclination_

We use the following formula to calculate the angle inclination of a linea

Worked examples (R) 

29

Remember that in order to solve for the angle` you have to type rSHIFTs and
then rtans into the calculator_
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30

Worked example (C) 

The gradient of line PR is t3l2`
which is used to calculate the
angle of inclination of the line_
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Calculate the area of a figure

You will often be asked to calculate the area of a figure that consists of a righttangled
triangle and one that is not righttangled_ 

In most cases` lengths of sides and sizes of angles that you have calculated earlier in
the question will need to be used to calculate the respective areas` as well as the two
different area formulae_

The base and perpendicular height of a right-angled triangle can be any two
sides that are perpendicular to each other. It can never be the hypotenuse!

This is the AREA RULE, which is discussed in more detail on page 75.

You will sometimes have to calculate some
missing information before actually being
able to calculate the area of the figure in
the question` such as the lengths of sides or
the size of angles_

Make sure that you know exactly what is
required so that you can identify this
missing information_

PRO-TIPS
Read through the given

information carefully and
indicate everything on the
diagram before answering

the questions_
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Worked example (K + R + C)

Worked example (R) 

Worked example (K) 
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PRO-TIPS
It is very useful to use colours to
identify angles that are equal` eg_

highlight the parallel lines in
purple` as well as the angles that

are equal because of those parallel
lines` in the same colour_

Worked example (C) 
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Question sourcea Grade 12 NSC November 2022 Paper 2
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Question Type 2:
Lines and Circles

The circles questions are often very similar to those asked in the lines and triangles
section` but these questions usually require an understanding of the rules that apply to
circles on the Cartesian plane_

We use the following formula to write the equation of a circle:

If we multiply the brackets out and move all the constant terms to the
rightthand side of the equation` we call the resulting equation the
standard form.

It is important to be able to convert a circle equation in standard form
to the centretradius equation form_ This will allow us to very easily write
the coordinates of the centre of the circle` and to determine the length
of the radius_

These are the steps to follow in order to do this conversion:

Now let's look at some typical exam questions so that you can
see how you should be able to apply your knowledge of all

analytical geometry to circle questions!
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Worked example (R + C + P)

Worked example (C) 

Worked example (R) 
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Question sourcea NSC Grade 12 November 2022 Paper 2

Worked example (P) 
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Worked example (R + C + P)

Worked example (R) 
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Question sourcea NSC Grade 12 November 2021 Paper 2

Worked example (C) 

Worked example (P) 
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trigonometry

simplify a trigonometric expression using reduction formulae
draw a right-angled triangle using given information
use a righttangled triangle to write expressions for
trigonometric ratios
prove trigonometric identities
solve trigonometric equations
work with special triangles to simplify expressions without 

In order to achieve full marks for this section, you need to be
able to:

      using a calculator

The definitions of the trigonometric ratios

Use this trick to remember the ratios:

SOH CAH TOA
Sine is Opposite over Hypotenuse
Cos is Adjacent over Hypotenuse

Tan is Opposite over Adjacent

Simplifying a trigonometric expression
Proving a trigonometric identity
Using a diagram on the Cartesian plane
Solving a trigonometric equation
Problemtsolving questions

There are 5 types of questions that get
tested every year:

1_
2_
3_
4_
5_

We will look at each of these types of
questions separately` but let~s first
look at some basic information that

you should know_

40

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com



The double angle identitiesa How to derive the cosine
double angle identitiesa

The compound angle identitiesa

The square identitya The tan identitya

PRO-TIPS
You have to be able to SHOW how two of the cos double angle identities
are derived` using the first costidentity_
You have to be able to SHOW how three of the compound angle identities
are derived` using the first costidentity_

TRIG IDENTITIES that you need to know 
and be able to applya

How to derive the compound angle identitiesa

41
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The CAST diagram and reduction formulaea

Certain trigonometric ratios are positive only in some of the four quadrants of the
Cartesian plane_ We summarise which trig ratios are positive in which quadrants using
the CAST diagram_

There are fixed expressions for angles in each quadrant that we use as reduction formulaea

Take note that these
reduction formulae are
also used when solving

trig equationsd

These are` unfortunately` not the only reduction formulae that you need to work with_
It is useful to have a strategy for determining which quadrant an angle lies in_
Here are some examplesa

When ADDING 180 degrees` we
move in an anticlockwise direction

from the first quadrant_
When SUBTRACTING 270 degrees`

we move in a clockwise direction_

Angles that add up to 90 degrees are called complementary angles_
We therefore call reduction formulae with 90 degrees COtRATIOSa

PRO-TIPS
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Question Type 1a
Simplifying a trigonometric expression

These types of questions rely on your knowledge of reduction formulae` cotratios`
special triangles and sometimes the use of identities` to simplify a complicated
expression to a much simpler one_ 

Worked example nCo

Question sourcea Grade 12 NSC November 2020 Paper 2

Worked example nCo

Question sourcea Grade 12 NSC November 2021 Paper 2

PRO-TIPS
SHOW every sign in the
reduction formula stepd
You get a mark for every
reduction shown_
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Worked example nCo

Question sourcea Grade 12 NSC November 2020 Paper 2

Worked example nCo

Question sourcea Grade 12 NSC November 2022 Paper 2

WHEN should you use these trianglesf
If the question states that you may not use a calculator and there are 30` 45 andlor
60 degree angles` you have to DRAW the triangles and USE them when calculating
the trigonometric ratios_

Memorise these trianglesd

44

Before we look at the next example` let~s recap the SPECIAL TRIANGLES_
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Question Type 2a
Proving a trigonometric identity

A trigonometric identity is a trigonometric statement that is always true_
You have learnt some trigonometric identities that appear on the formula sheet
nthe square and tan identitieso` but there are much more complicated identities that we don~t
have to know or use` but must be able to prove_

45

You have to use the correct layout_ Choose a side of the identity to work on and label
your first line with that chosen side_ Use {LHS| for the leftthand side of the identity` and
{RHS| for the rightthand side of the identity_ You MAY NOT work on both sides of the
identity at the same time_ You may` however` work on one side of the identity` and then
work on the other side separately` and prove both of these sides equal to each other_

The purpose is to show that the two sides of the identity are equal to each other` and then
state that at the end as {LHS � RHS|_

Look out for opportunities to use the square and tan identities_ Simply applying these
identities should earn you a mark_

Look out for opportunities to use the compound and double angle identities`
especially the sine double angle identity` as there is only one version of that identity_

When having to use a cos double angle identity` try to identify the best one to use
depending on what you are trying to prove_

If you are trying to get to an expression with only sine` use the cos double angle identity
that only contains sine_ 

If you are trying to get to an expression with only cosine` use the cos double angle identity
that only contains cos_

If you are trying to get to an expression with sine and cosine` use the cos double angle

Look out for opportunities to factorise expressions` either by taking out a common factor`
factorising a difference of two squares or factorising trinomials_

If an expression consists of multiple separate fractions` and the other side of the identity
consists of only one fraction` make sure to write the separate fractions as one by finding
the lowest common denominator of the separate fractions_

There are often multiple ways of proving an identity` so just try somethingd Even if you are
unable to prove the identity` you could get some marks for applying any of the hints listed
above_

Take note of the following hints when proving an identitya

      identity that contains both_
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Worked example nCo

Question sourcea Grade 12 NSC November 2022 Paper 2

Worked example nCo

Question sourcea Grade 12 NSC November 2021 Paper 2

Now let~s look at some typical exam type questionsd
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Question Type 3a
Using a diagram on the Cartesian plane

Working with special triangles to determine the values of special angles nsee pg_
44o
Drawing a righttangled triangle on the Cartesian plane and using that triangle to
determine the values of various trigonometric ratios and expressions_

When a question states that it should be done without using a calculator`
that often points to one of two methodsa

1_

2_

When a question relies on you drawing a trianglea
 Enough information will be given for you to draw a triangle with the lengths of all three      
 sides and the sizes of all three angles` or expressions for these_

The question will only state the size of one angle_ 
The triangle that you will draw will always be righttangled` so that means that one of
the other angles will be equal to 90 degrees_ 
The size of the third angle can then be calculated by subtracting the given angle and
the right angle from 180 degrees_

In these questions` an expression for the value of one trigonometric ratio is
always given_
Remember the definitions of the trig ratiosa

If the given valuelexpression is a fraction` then the 
numerator is equal to the side of the triangle that
is in the numerator of the formula alongside_

The denominator is equal to the side of the
triangle that is in the denominator of the formula
alongside_

If the valuelexpression is not given as a fraction`
rewrite it as a fraction by writing it over 1`
eg_ 6 is equal to 6 over 1_
The one side of the triangle is then equal to 6 units`
and the other side is equal to 1 unit_

Once you have determined which two sides of the triangle are given` you can
calculate the length of the third side using the Theorem of Pythagoras_
Remember to write the reason nPythagoraso when doing this calculation_

Now let~s look at some typical exam questionsd

PRO-TIPS
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Worked example nRo

Question sourcea Grade 12 NSC November 2021 Paper 2
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Worked example nRo

Question sourcea Grade 12 NSC November 2022 Paper 2
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Question Type 4a
Solving a trigonometric equation

When solving a trigonometric equation` we are finding the valuenso of
angles that make the equation true_ 
When a specific interval is given in the question` then we need to list the xtvalues that
satisfy the equation in that interval_
When no specific interval is given` then we need to write a general solution_

But what is a general solutionf
It is a formula for all possible xtvalues that satisfy an equation` written in terms
of a variable of your choice_ 
In this study guide` we will use {k| as the variable in our general solutions_ You may`
however` use any variable that you want` except for the variable that you are solving_

A trigonometric equation is different from other algebraic equations` because a trig
function is repetitive_ If we think of trig graphs` the same shape repeats over and
over again` so there are many different xtvalues that have the same ytvalue_

Look at the graphs of y � sin x and y � 1l2 drawn below_
The pink points are the points of intersection of the two graphs` and also the solutions
to the equationa sin x � 1l2

Notice that there are four solutions to this equation just in the domain drawn
above_
These two graphs can be drawn for any domain` and will have the same shape`
so will have more points of intersection_ 
We therefore use the general solution to write a formula that will yield these
solutions` as well as all other solutions in any given domain_

Now let~s look at some examples of the many different types of trig
equations that you need to be able to solved
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Worked example (R): A basic trig equation

No interval is given in this question` so we
simply have to write the general solutions_

A basic trig equation is an equation where
the reference angle can be found
immediately_ NO simplification of the
equation is needed before it can be solved_

But what would we do if a specific interval was given? 
Let’s take a look.

You DO NOT have to show the substitution step. You can simply list the final
solutions.
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Worked example (R): A basic trig equation with complex angles

First make the trig ratio the subject of
the equation` and then find the reference
angle_ 
Make sure to use the FULL angle in the
general solution` and then solve for x_

Worked example (R): A trig equation that can be done without the use of a
calculator

If a trig equation has the same trig ratio
on both sides` we can identify the
reference angle by looking at the
angle on the rightthand side of the
equation_
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DO NOT expand the trig ratio on
the leftthand side with a

compound angle identityd It will
severely complicate the

calculations_

Worked example (C): A trig equation that can be done without a
calculator after one of the trig ratios are changed

This equation also could have been solved by changing the trig ratio on the
leftthand side of the equation to a sine expression_ 

This is now a sine equation` so we have to write
general solutions for the quadrants in which

sine is positive_

Even though we are finding general solutions
that are slightly different from the solutions
above` these general solutions will yield the
same specific solutions_ Both of these sets of
general solutions are correct_
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Worked example (C): A trig equation requiring the use of identities
and factorising

When any equation has a degree
of 2 we classify it as a quadratic
equation` in which case it is very
likely that we will have to
factorise the equation in order to
solve it_
First determine how the equation
needs to be written in order to be
factorised_

PRO-TIPS
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Worked example (C): A trig equation requiring the use of double
angle identities

This equation requires the use of the tan
identity` and the sine double angle identity_
After applying these identities we can
simplify the equation so that it can be
solved_

Question sourcea Grade 12 NSC November 2021 Paper 2
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Worked example (C): A trig equation requiring the use of compound angle
identities

You will only ever have to use a compound angle
identity in an EQUATION to change an

expanded version of the identity into the
condensed version of the identity` like in the

example done above_

Question sourcea Grade 12 NSC November 2019 Paper 2

PRO-TIPS

56

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com



Question Type 5:
Problem-solving questions

Worked example (P)

Question sourcea Grade 12 NSC November 2020 Paper 2

The last question in the trigonometry section is often a
problem-solving question. 

The only way to ensure that you are able to do these questions
is to know the basics of trigonometry very well` and to practice

applying these basics to different types of questions_

We will now look at two of these questions from past papers as
examples_

57

FOIL stands for First` Outer` Inner and Last_
It is a suggestion for how to multiply two binomials_
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Question sourcea Grade 12 NSC November 2018 Paper 2

Worked example (P)

This question relies on your
knowledge of trig identities`

reduction formulae AND
sigma notation` even though
sigma notation is a Paper 1

topic_

PRO-TIPS
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Trigonometric
functions

Draw a sine` cos or tan graph for any given domain_
Interpret a trig function when a graph is given` by
answering questions relating to period, amplitude,
range and maximum/minimum value.
Apply andlor interpret translations nshiftso and
reflections of trig functions_
Find the equation of a trig function when the graph
is given_

In order to get maximum marks for this topic,
you need to be able to do the following:

The standard forms of the three trigonometric functions:
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Trig functions are periodic` which means that they repeat themselves after a certain interval_

Amplitude: the height of the graph` measured from the central axis_ This can also be described
as the distance between the minimumlmaximum value and the central axis_

Asymptotesa a tan graph has asymptotenso at xtvalues that make the function undefined_ 

Maximum value: the greatest ytvalue on a sine or cos graph_

Minimum value: the smallest ytvalue on a sine or cos graph_

Domain: the set of all xtvalues of a graph_ The domain of a trig graph is the interval that is
specified in the question_

Range: the set of all ytvalues of a graph_ The range of a trig graph is all ytvalues between the
minimum value and the maximum value_ You are allowed to write the range in interval notation or
inequality notation_

Step: the step of a trig graph is calculated by dividing the period by 4_ 

      This interval is known as the period_

      Note that an amplitude can never be negative_
      A tan graph does not have an amplitude` as it does not have a minimum or maximum value_

      These asymptotes also repeat themselves every period_ 
      For the basic tan graph` the asymptotes are at x � 90 � k_180` where k is an integer nrefer to  
      Trigonometric equations on page 50 for an explanation of this notationo_

      This indicates how often you need to plot a point or draw an asymptote_ 
      For example` if the period of a sine graph is 360 degrees` the step is 90 degrees_ 
      This means that you have to plot a point every 90 degrees_

Now let’s discuss the properties of
trigonometric functions:

Drawing a trigonometric graph

Know the basic graph and apply all parameter changes to it_
Use the TABLE function on the calculator_

When asked to draw a trig graph` there are two methods that you
can usea

1_
2_

Both of these methods are described on the next pages_
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The basic trigonometric graphs

Amplitude � 1
Period � 360 degrees

Step � 90 degrees
Maximum value � 1
Minimum value � t1

Amplitude � 1
Period � 360 degrees

Step � 90 degrees
Maximum value � 1
Minimum value � t1

Amplitude � none
Period � 180 degrees

Step � 45 degrees
Maximum value � none
Minimum value � none

The graphs below are the basic trig graphs.
The best method for drawing trig graphs is to know the shapes and properties of these
graphs` and then apply any parameter changes given in a question to these_
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What happens when the a-value is negative?

A negative atvalue indicates that the basic graphs have been reflected in the x-axis.
This means that the signs of the y-coordinates of the original points have to change_
Remember that since the amplitude is a distance, it does not change when

the a-value is negative.

Amplitude � 1
Period � 360 degrees

Step � 90 degrees
Maximum value � 1
Minimum value � t1

Amplitude � 1
Period � 360 degrees

Step � 90 degrees
Maximum value � 1
Minimum value � t1

Amplitude � none
Period � 180 degrees

Step � 45 degrees
Maximum value � none
Minimum value � none
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What happens when the amplitude is not 1?
The a-value is the amplitude of a sine and cosine graph_ This causes a vertical stretch of
the graph_
The amplitude is half the distance between the maximum and minimum values
of the graph_

Since a tan graph doesn~t have a maximum or minimum value` it also does not have an
amplitude_
When the atvalue of a tan graph is not equal to 1` it affects the slope of the graph_

Since the amplitude is a distance` it is not affected when the atvalue is negative_
The graph of y � t2 sin x` for example` still has an amplitude of 2` even though the at
value is t2_

Amplitude � 2
Period � 360 degrees

Step � 90 degrees
Maximum value � 2
Minimum value � t2

Amplitude � 2
Period � 360 degrees

Step � 90 degrees
Maximum value � 2
Minimum value � t2

Amplitude � none
Period � 180 degrees

Step � 45 degrees
Maximum value � none
Minimum value � none

The graph of y � tan x has
points nt45 b t1o and n45 b 1o`
etc_ 
Since the atvalue of this graph
is 2` the graph has points 
nt45 b t2o and n45 b 2o` etc_

63

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com



What happens when the q-value is not zero?

When the qtvalue of a trig graph is changed` that causes the graph to shift up or
down.

If the qtvalue if positive` that shifts every point on the graph up_
If the qtvalue is negative` that shifts every point on the graph down_

The number of units by which the graph is shifted is equal to the q-value.
Since the range is the set of all ytvalues on the graph` the range is also affected by a

change in qtvalue_

Amplitude � 1
Period � 360 degrees

Step � 90 degrees
Maximum value � 2
Minimum value � 0

Graph of y = sin x
has shifted 1 unit up.

Amplitude � 1
Period � 360 degrees

Step � 90 degrees
Maximum value � 2
Minimum value � 0

Graph of y = cos x
has shifted 1 unit up.

Amplitude � none
Period � 180 degrees

Step � 45 degrees
Maximum value � none
Minimum value � none
Graph of y = tan x

has shifted 1 unit up.
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What happens when the p-value is not zero?

When the ptvalue of a trig graph is changed` that causes the graph to shift to the left
or right.

If the bracket has a positive value` every point on the graph shifts to the left, 
eg. (x + 15) = 15 degrees to the left.

If the bracket has a negative value` every point on the graph shifts to the right` 
eg. (x - 15) = 15 degrees to the right.

Amplitude � 1
Period � 360 degrees

Step � 90 degrees
Maximum value � 1
Minimum value � t1

Graph of y = sin x
has shifted 45 degrees

to the right.

Amplitude � 1
Period � 360 degrees

Step � 90 degrees
Maximum value � 1
Minimum value � t1

Graph of y = cos x
has shifted 45 degrees

to the right.

Amplitude � none
Period � 180 degrees

Step � 45 degrees
Maximum value � none
Minimum value � none
Graph of y = tan x

has shifted 45 degrees
to the right.
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What happens when the ktvalue is not 1f

The period of a trig graph is affected by the ktvalue_
The period of a sine and cosine graph is 360 degrees DIVIDED by k_

The period of a tan graph is 180 degrees DIVIDED by k_
The step of the graph is then calculated by dividing the new period by 4_

Amplitude � 1
Period � 180 degrees

Step � 45 degrees
Maximum value � 1
Minimum value � t1

There are 2 full sine
curves in the original

period of 360 degrees_

Amplitude � 1
Period � 180 degrees

Step � 45 degrees
Maximum value � 1
Minimum value � t1

There are 2 full cosine
curves in the original

period of 360 degrees_

Amplitude � none
Period � 90 degrees
Step � 22`5 degrees

Maximum value � none
Minimum value � none
There are 2 full tan

curves in the original
period of 180 degrees_
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 1_ A change in amplitude and a shift down

Amplitude � 2
Period � 360 degrees

Step � 90 degrees
Maximum value � 1
Minimum value � t3

When a � 2` that means that the graph should have a minimum value of t2 and a maximum
value of 2_
Now the graph is shifted 1 unit down_ This means that it will now have a minimum value of t3
and a maximum value of 1_

1_

2_

2_ A reflection in the xtaxis and a change in period

Amplitude � 1
Period � 720 degrees
Step � 180 degrees
Maximum value � 1
Minimum value � t1

When a � t1` that means that the graph should still have an amplitude of 1` but the
graph is reflected in the xtaxis_

1_

   2_ The original period of a cos graph is 360 degrees_ This now changes to 720 degrees`
because 360 divided by 1l2 is 720 degrees_ This means that the step is 180 degrees` so
each of our critical points have to be 180 degrees apart_

Drawing graphs with multiple parameter changes

When there are multiple parameter changes` determine how each of these
changes would affect the basic graph` and then apply them together_
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Set up the correct mode by typing rMODEs and then selecting the
option that reads rTABLEs_ This option might have different numbers
depending on the model of calculator that you are using_

Follow these steps when using the TABLE functiona
1_

   2_ The screen should now show {fnxo �|_ You now type the equation of
the graph` using rALPHAs and r o s when having to type x_ Make sure to
close the bracket in the equation_ Press r�s_

   3_ You now have the option to type a second equation` gnxo_ If you are
only drawing one graph` you can simply press r�s again to skip this step_

   4_ The screen should now show {Startf| You now type the starting
value of the
       given domain` and press r�s_

   5_ The screen should now show {Endf| You now type the end value of
the given domain` and press r�s_

   6_ The screen should now show {Stepf| You now type the step for the
graph that you calculate by dividing the period by 4` and press r�s_

   7_ The screen should now show a table of values_ This table has two
columns` one for x` and one for fnxo_ The xtvalues are all of the xt
coordinates of the points that you have to plot` and the fnxotvalues are all of
the ytcoordinates of the points that you have to plot_ Press the down arrow
to see all of the points in the table_

Using the TABLE function on the calculator

You are able to use the TABLE function on a CASIO scientific calculator to
determine the points that you have to plot when sketching a graph_

Please note that this is a LAST RESORT method and it is highly
recommended that you use your knowledge of the basic trig graphs` as well

as how each parameter affects each of these graphs` to draw them_
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Worked example nRo

Now let~s look at some typical exam questionsd

You first have to calculate the PERIOD of the graph` and then use that to calculate the
STEP of the graph_

Since this is a sine graph` we calculate the period by dividing 360 by the ktvalue`
which in this case is equal to 1_ We then divide the period` 360 degrees` by 4 in

order to calculate the step_

Now that we know the period and
the step of the graph` we can press

rMODEs and rTABLEs 
to get into the correct mode_

We now follow the prompts nin
blacko and type 

the correct values nin blueo in
order to get a table of

coordinates_

These points` when plotted and connected_
form the graph of y � t3 sin x` as shown below_

Here is the completed grapha

PRO-TIPS
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Worked example nK � R � Co

1_

Solutionsa

2_

Worked example nKo

Worked example nRo
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4.

5.

Question sourcea NSC Grade 12 November 2022 Paper 2

3.

Worked example (K)

Worked example (C)

Worked example (C)
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Worked example (K + R + C + P)

Solutions:

1.

2.

3.

Worked example (K)

Worked example (R)
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4.1.

4.2.

Question sourcea NSC Grade 12 November 2020 Paper 2

Worked example (C)

Worked example (P)
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Use the trigonometric ratios to calculate the lengths of
sides or sizes of angles of a righttangled triangle_
Use the sine rule to calculate the length of a side or the
size of an angle of a nontright angled triangle_
Use the cosine rule to calculate the length of a side or the
size of an angle of a nontright angled triangle_
Use the area rule to calculate the area of a nontright
angled triangle_
Prove the three triangle rules_

In order to achieve full marks for this section, you need
to be able to:

Solution of triangles

We can use trigonometry to solve both righttangled and nontright
angled triangles_ 

�Solving triangles� means to calculate the lengths of sides` and the
sizes of angles` of triangles_

To solve right-angled triangles` we use the trigonometric
ratios` as explained in the previous section_

To solve non-right angled triangles` we use the triangle rules:
the sine rule` cosine rule and area rule_
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75

The sine rule:

The cosine rule:

The area rule:
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You also need to be able to prove all three of the rules for your final examd
Make sure that you understand the three proofs` and are able to adjust the proofs in

case the given triangles have different letters as the vertices_

Proving the sine rule:

PRO-TIPS
In this proof` you will NEVER be

asked to prove all three fractions
of the sine rule_ They will only ever

ask you to prove the first two
fractions` as done in this example_

This proof uses a construction that
divides the given triangle into two rightt
angled triangles_ 

We then use the common side AD to
write an expression for the sine trig ratio
in each of these triangles` and then we
work with the two ratios at the same time
to set up the sine rule_
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This proof uses a construction that
divides the given triangle into two rightt
angled triangles_
 
We then use the theorem of
Pythagoras in both of these triangles
and finally` since this is the cosine rule`
we also use the trig ratio of cosine in
order to set up the cosine rule_

Proving the cosine rule:
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This proof uses a construction that
divides the given triangle into two rightt
angled triangles_ 

We then use the formula for calculating
the area of a righttangled triangle for the
given triangle` and since the area rule
uses sine of an angle_ 

We also use the trig ratio of sine in one
of the righttangled triangles_ 

Now let�s look at some typical exam questionsd

It is important to note that there is only ONE question
covering this topic in your final exam` and the

question usually counts around 10 marks_

Proving the area rule:
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Worked example nCo

pRO-TIPS
Remember that you need
to be able to use reduction
formulae` cotratios and trig

identities in the
simplification of these

expressions_
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Question sourcea Grade 12 NSC November 2021 Paper 2
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Worked example (C)
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Question sourcea NSC Grade 12 November 2022 Paper 2

This study guide will highlight which questions are classified under
each difficulty level_ 

Look out for either K, R, C or P next to each questiond

IMPORTANT:
WORKED EXAMPLE KEY 
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Worked example (C)
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Read through the given information very carefully. 

The following strategy can be used when you are solving geometry
questions:

1_
Make sure that everything that is mentioned in writing is indicated on the diagram as   
well_ If it isn~t` add it into the diagram in BLACK or in pencil` so that you know that it
was given information_

   2_ Now analyse the diagram very carefully. 
Use different pencils` pens or highlighters to mark sides andlor angles that are equal`
identify various parts of the diagrams` such as parallel lines` cyclic quads` etc_ and
indicate all values that you can determine right at the start on the diagram as well_ 
Make sure to use a different colour for every value that was NOT GIVEN_ You will 
have to state that value as well as a reason for it if you use it in a calculation_

   3_ Analyse what you are asked to calculate/prove in the question. 
Ask yourself how you could do that` and which values or what other information you
might need to be able to answer the question_ 

   4_ When writing the solution` make sure that you write down all angles or
sides that you are using in order to get to the answer. 
You also have to write a reason for every statement_

pRO-TIPS
Marks are awarded for
values shown on the diagram`
even if you didn~t write
the values down` so make
sure to indicate EVERY
value that you possibly cand

Euclidean geometry
Euclidean Geometry is a section that you have actually been doing since

Grade 8!

Do you remember FUZYXf Working with parallel lines and classifying trianglesf
That was your first taste of Euclidean Geometry` and even though this section is primarily
tested using circles and similarity of triangles` you have to know all the basics in order

to answer the more complicated questions_
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1_ FUZYXa

2_ When angles or lines are bisecteda

3_ Triangle informationa

Summary of ALL Euclidean Geometry knowledge that you should havea

Note that all reasons are highlighted_
You may only use the reasons that are specified in the Grade 12 NSC

Exam Guidelines_
All reasons in this chapter are allowed to be used_
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4_ To prove that lines are parallela
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5_ Ways of proving that two sides are equala

6_ When the centre of a circle is givena
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7_ When the diameter of a circle is givena

8_ When angles formed at the circumference are givena

9_ When a cyclic quadrilateral is givena
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10_ Ways of proving that a quadrilateral is cyclica

11_ When tangents to a circle are givena
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12. Ways of proving that a line is a tangent:

13. Ways of proving that two triangles are congruent:
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14. Ways of proving that two triangles are similar:

15. Ways of calculating the lengths of the sides of a triangle:
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Summary of all Euclidean Geometry CIRCLE theorems:
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Euclidean Geometry CIRCLE theorem proofs

Theorem 1: Line from centre perpendicular to chord

Converse of Theorem 1: Line from centre to midpoint of chord

You can expect at least one proof in your final exam.
Make sure that you are able to write these proofs out in full, without leaving out any

steps or reasons. 
You also have to describe the construction, and draw it on the diagram. 
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Theorem 2: Angle at centre = 2 x angle at circumference
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Theorem 3: Tan chord theorem
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Theorem 4: Proportional Division Theorem
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98

Theorem 5: Equiangular triangles have sides in proportion

Only do the “similarly” part of this proof
if the question requires you to prove that

all three pairs of fractions are equal.
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How is this section tested?

A basic question involving finding the sizes of angles or lengths of sides using
Euclidean geometry theorems_
A more complex question requiring the use of variables to prove tangents`
diameters` cyclic quadrilaterals` etc_
A question that requires working with proportion_
A question that combines all of the above_

At the end of each sentencelstatement` fill in the information that you can identify
from that statement` on your diagram_
Then` using the other information on the diagram` see if you can fill in any other
angles or sides_
From here` make sure to fill in everything that you are calculating in each question
on the diagram as well_ 
The questions are usually ordered in a way so that you need to use the answer from
the previous question in your solution to the following question_

Now that we’ve summarised everything you need to know for this section,
we need to know how to apply all of this knowledge.

There are 4 question types that you can expect in your final exams:
1_

2_

3_
4_

A method that works very well for all of these types of questions is to do a pre-
question analysis.

This requires reading through the given information very carefully. 

Note that even if you are unable to prove what is asked in the question, you
can still use that statement in the following question.

For example: if question 1 is asking you to prove that ABCD is a cyclic quadrilateral`
but you are unable to do so` you are allowed to use the fact that ABCD is` in fact` a
cyclic quadrilateral` in the next questions_

Is there a diameterf 
Is there a radius or radii that create

Are there any cyclic quadrilateralsf
Are there any parallel linesf 
Are there any tangentsf

For your pre-question analysis, it’s
useful to think of the abbreviation 

DR CPT.

      isosceles trianglesf

pRO-TIPS
When marking your final exam`
the markers look at what you~ve
filled in on your diagrams_ They

will sometimes award marks for
values that you~ve shown there`
even if you haven~t managed to
write those values down as part 

of your solutiond
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Question Type 1:
Calculating angles using Euclidean Geometry theorems

Worked example (R)

Solutions:

1.
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3.

4.

2.
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Question Type 2:
Complex questions that require working with variables

Solutions:

1.

2.

Worked example (C)

102

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com



3.

4.

Question sourcea NSC Grade 12 November 2021 Paper 2
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1.

Question Type 3:
Working with proportion

Worked example (R)

Solutions:

2.

Question sourcea NSC Grade 12 November 2022 Paper 2
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Question Type 4:
Combining angle and proportionality theorems

Worked example (C)

Pre-question analysis:

Solutions:

1.
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2.

3.

Question sourcea NSC Grade 12 November 2022 Paper 2
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Worked example (C)

Pre-question analysis:
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1.

Solutions:

2.

3.

108

ed
ur

es
ou

rc
ez

a.
co

m

Downloaded from eduresourceza.com



4.

5.

Question sourcea NSC Grade 12 November 2021 Paper 2
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Information sheet
Familiarise yourself with the placement of the formulae that are given on the

informationlformula sheet by using this labelled formula sheet_
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