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1

3
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At some point in our lives, we tend to ask ourselves what we can do to be proficient in Maths and how we can
master it. The common answer is practice, practice and practice. But why is Maths important,

and who can excel in it? 

Why do you want to do well in Maths? Why does Maths even matter?
Maths is a gateway subject. Numerous careers and job opportunities are unlocked

by good Maths results. If your Maths result is too low, you will be excluded from many
degree courses linked to highly paying jobs.

Even if you don’t have a university career in mind, Maths is essential in your everyday life. A solid foundation in
Maths makes decisions in your everyday life easier (e.g. how do I calculate a tip in a restaurant, how do I know

how much a loan will cost, or how much do I need to save for that car at a certain interest rate?).

Getting good Maths results is an investment you are making in your lifetime earnings.

Who can succeed in Maths?
Countless studies show that success in Maths is not about how smart you are. It is about how hard you work and how

focused you are on achieving good results. There are steps that we can all take to make us more focused so that
we can get the results we want.

How can I succeed?

Research proved that this practice will eventually become habitual. It does take time, however, this is where discipline and determination come in.

Maths is a discipline that
requires repeated,

deliberate practice to
master the subject by

doing activities or tasks,
observing the outcomes

and working on any
mistakes and

misunderstandings that
may occur.

Take a practice test.
Check that you

understood what you
have been studying.
Don’t lie to yourself

about knowing
the work, prove it!

Reward yourself when
you achieved your study

goals in simple and
affordable ways that
make you feel happy.

Get the basics right.
Algebra is the

foundation. Being
proficient in algebra

enables you to
understand all other

topics in Maths.

Practise daily. Start
with 20 minutes,
then progress.

Find a suitable place to
study, where you can

focus without
distractions. (Phone off!)

Set progressive study
goals, e.g. “I’ll study for

30 minutes every
afternoon”.

PRACTICE TEST REWARDBASICSPRACTISEPLACEGOALS

02 03 04 070601 05

The psychology behind excelling in Mathematics
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Learners who are overloaded with information may find
school work stressful and may find it di�cult to know
where to start in terms of completing homework.

Challenges Effective techniques
Challenges that prevent learners from studying, and techniques that can be used to resolve them

The intention-action gap is the di�erence between what
we say we would like to do or what we have planned to
do and what we actually end up doing. Learners may
intend to complete their homework, but may end up
forgetting or simply choosing to do something else with
their time and energy.

Learners’ attention is a scarce resource. In a learning
environment, learners will pay attention and remember
information if it is presented in an exciting and
personally relevant way.

When learners see their peers repeatedly doing their
homework, their behaviour may converge towards the
behaviour they observe. This is an example of social
proofing.

We prefer rewards that are received sooner and costs
that are borne later.
Learners perceive homework as a cost because it
results in them having less time for leisure. Learners
may prefer to postpone homework as far as possible
so that they can enjoy the immediate rewards resulting
from using their time for leisure

We respond di�erently to identical information based
on how it is positioned. We also respond di�erently
depending on who is giving us the information. The
value of studying is often framed by teachers and
parents (e.g. in terms of university admission and the
ability to get a good job). However, learners may not
respond to such framing if they do not value or
believe in these benefits.

Checklists are helpful to remember important steps and
to break down large tasks into smaller items that can be
checked o�.

Intention statements are statements you write detailing
what you want to do in the future and how this can be
achieved. An intention statement will make it easier for
you to achieve your goal (e.g. “achieve an A in Maths
by the end of the year by completing six hours of
homework a week”).

Deadlines provide implementation intentions for
activities. Learners are more likely to achieve a goal if
they have a clear date by which they need to do this
(e.g. small deadlines leading up to the test date).

Provide learners with the opportunity to find ways in
which an exercise relates to their life experiences and
interests. Exercises and activities will be more
meaningful if learners find them personally relevant.

A commitment contract is when you are actively
committing to another to achieve a certain goal. This
encourages follow through in a specified timeframe.

When one learner commits to another, they will feel
mutually responsible to uphold their commitments to
each other. This is called reciprocity.

Our actions can be influenced by subconscious cues,
therefore exposing learners to prompts a few days
before a test can encourage them to study.
Prompting for honesty is an attempt to get learners
to accurately record their study progress (e.g. they
can be prompted to sign their reporting sheets,
thereby stating that what they are reporting is true).

Engage with an influencer whom you trust and who is
in a role you aspire to be in. Get them to share your
study journey.

The
intention-
action gap

Relevance

Information
overload

Social
proofing

Present
bias

Framing
and the

messenger
effect

Challenges that prevent learners from studying, 
and techniques that can be used to resolve them

9781834959801_cmc_mat_g11_stg_eng_za.indb   4 13/08/25   2:30 PM



vCrack the Maths Code Study Guide

Unlock more with Crack the Maths Code

SCAN ME FOR 
MORE ASSISTANCE

Maths TutorAdditional Video Resources

SCAN ME TO 
WATCH VIDEOS

your ai teaching 
and learning 
assistant

The Maskiverse gives teachers and learners  
access to trusted content from our leading 
series – delivering AI-powered support that 
drives success.

playground.
maski.co.za

Maski Playground
Compete in Olympiads, build 
confi dence, and earn rewards.

Maskiverse
Where success starts with 

the right support
Maski TV 

Watch bite-sized CAPS videos 
that simplify tricky concepts.

/@AskMaski

Subscribe, Like, and Share

+27 72 091 0388

Chat with Maski on 
WhatsApp

drives success.

MEET MASKI,

9781834959801_a01_cmc_mat_g11_stg_eng_za.indd   5 2025/08/29   13:28

To access the QR codes, purchase the study guide and unlock QR codes packed with extra learning.



vi Crack the Maths Code Study Guide

KEY TO COLOUR CODING

Important

Key concepts you should know and 
practise

Note

Information that is highlighted

   Distribution 
into brackets

  Transposition

      The fl ow of 
calculations

Remember

Information you should recall

Tip!

Useful advice

    Heading

Defi nitions and 
explanations

1. Be aware of the different colours used and what each means.
2. Find a comfortable place to study with good lighting and as few distractions as possible. Avoid studying in bed, as it will be tempting to

take a nap.
3. The best way to study is to work on each topic individually. This way, you will get to understand the basics. Start by reading the

chapter notes, then do the worked examples before attempting the exam exercises at the end of each chapter.
4. Focus for 40 to 90 minutes, then take a 10-minute break. Do some exercise during your break. Regular exercise promotes

concentration.
5. The key to mastering Maths is repetition. It is true that practice makes perfect. Practise by doing a sum or activity and note your

problem areas using a pencil. Then try doing the sum or activity again. Master the basics!
6. Make sure to study the most diffi cult material when you are most alert and do the easier topics when you are not quite as focused.
7. Work through the whole book without skipping any chapters, exam calculations and exam exercises. Meticulous care was taken to

select the most suitable exercises to best prepare you for the exams.
8. Understand and memorise the derivation of proofs and mathematical symbols.
9. Focus on the exam. Knowing the material is only part of it. Do as many mock exams and past papers as possible to practice time

management and be comfortable with exam standards.
10. Lastly, have fun!

Key information 
and steps

How to use this book

Errors and misconceptions

Analysed using diagnostic report

Examination Tips
Useful tips needed to excel during 
the examination

Quick wins and Mnemonics

These are valuable slogans that 
your need to remember concepts
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Algebraic Expressions and Equations

Algebraic expressions and equations

CHAPTER

1
Algebraic Expressions and Equations

Factorisation

Completing the square

Factorisation by taking 
out the highest common 
factor

Activity on factorisation by 
taking out HCF

Factorisation by grouping

Factorising a difference of 
two squares

Factorising trinomials

Factorising the sum or 
difference of cubes

Completing the square in 
quadratic expressions

Applications of 
quadratic equations

Equations involving 
square roots

Solving equations by 
substitution

Exponential equations

Equations involving 
 rational exponents

Equations involving 
rational exponents

Problems involving area 
and perimeter

Problems involving speed, 
distance and time

Problems involving smart 
shopping

Completing the square in 
quadratic equations

Applications of completing 
the square

Factorising using 
quadratic formula

Nature of roots

Quadratic equations

Using the roots of a 
quadratic equation to 
determine the equations

Solving quadratic 
 equations

Equations involving 
 fractions

Inequalities

Simultaneous equations

Linear inequalities and 
notations

Quadratic inequalities

Number Line method

Inequalities and completing 
the square

Inequalities involving 
undefi ned and non-real 
expressions

Applications of 
simultaneous equations

Examination Tips on 
Algebra

Errors and misconceptions

Exam type questions

Recap: The number 
system

Exponents and surds

Algebra quick wins and 
 mnemonics

Defi nitions and laws of 
 exponents

Multiplication and division 
of exponents

Addition and subtraction 
of exponents

Rational exponents

Simplifying simple surds

Rationalising the 
 denominator

Equations involving  simple 
surds
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2 Recap: The number system

Recap: The number system

Rational numbers (ℚ)
Numbers that can be written in the

lntegers (ℤ)
Positive and negative whole numbers:

–2; –1; 0; 1; 2; …

b
form a

but b ≠ 0,

, where a and b are integers

2
e.g. 1

4
,; 3

Irrational numbers (ℚ’)

imperfect squares
Numbers such as

imperfect cubes,3

e.g. 41; 3

Whole numbers (ℕ0)
The set of integers

starting from 0:
0; 1; 2; 3; 4; …

These numbers are positive
and rational.

Natural numbers (ℕ)
The set of whole numbers

starting from 1:
1; 2; 3; 4; …

These numbers are integers
and rational.

A set of numbers consisting
of rational and irrational numbers

Real numbers (ℝ), 

5

and

Non-real or imaginary numbers

Division by zero to Non-real numbers
is unde�ned. Example: 8/0

Numbers such as
negative numbers,

e.g. −4
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Algebra quick wins and mnemonics 

This section is designed to support learners who fi nd Algebra 
challenging. With a few mnemonics and smart strategies, you can 
make Algebra easier and more manageable. 

Let’s crack the code together!

Grade 10 Algebra basics: Let’s warm up
Key Concepts to Remember:
• Simplifying algebraic expressions (like terms, brackets)
• Solving linear equations (one variable)
• Factorisation (common factor, trinomials, difference of squares)
• Working with algebraic fractions and exponents

Mnemonic for solving equations:

“BALANCE”: Both sides must be treated equally
B – Brackets
A – Arrange like terms
L – Lift the unknown
A – Apply inverse operations
N – Neaten the equation
C – Check your solution
E – Eliminate careless errors

Always isolate the variable by using inverse operations step-by-step.

The GOLDEN rule of equations
Mnemonic: ‘Balance both sides like a see-saw.’

Quick Win Tip: If you subtract 2 on one side, do the same on the 
other to keep the equation balanced.

Grade 11 focus: Build on the basics
Important Topics:
•  Solving quadratic equations (factorising, completing the square,

quadratic formula)
• Algebraic inequalities and number lines
• Simplifying complex expressions
• Understanding and using identities

Solving quadratics? Use the STAR formula!

Mnemonic for quadratic formula: =
− ± −



4

2

2

x
b b ac

a
x equals minus b, plus or minus, the square root, of b squared 
minus 4ac, all over 2a

Write the formula down fi rst every time and substitute carefully.

Mnemonic for Special Identities:

Square the fi rst, double the product, square the last for (a + b)2

Same signs, different signs for a2 − b2 = (a + b)(a − b)

Quick tips for algebra questions
1. Always write out the formula or identity you are using.
2. Simplify step-by-step and show all your working.
3. Do not rush when working with negative signs or brackets.
4. Use number lines to test values when solving inequalities.
5. Check your answer by substituting it back into the original

equation.

Final 
Algebra is about learning the rules of the game, and once you 
know them, solving equations becomes a step-by-step routine. 
Use your mnemonics. Follow your process. And remember, every 
mistake you catch is a win! Let’s crack the Algebra code!
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4 Exponents and surds

Exponents and surds

Notation: an, where a is the base and n is the exponent

Defi nitions Example Explanation

1. a a an m n m⋅ = + 2 4 2 4 6x x x x× = =+

4 3 2 3 8 35 3 5 3⋅ × ⋅ = ⋅− − +

8 3 2= ⋅ −

When you multiply powers of the same base, 
ensure that the bases are the same and add the 
exponents.

2. a
a

a
n

m
n m= − 10

5
2 2

7

2
7 2 5x

x
x x= =−

5
5

5 5 5
8

3
8 3 8 3 11= = =( )

−
− − +

When you divide powers of the same base, keep 
the base and subtract the exponents. 

3. a an c n c( ) = × 4 3 4 3 12x x x( ) = =×

6 6 62 4 2 4 8( ) = =×

When a power is raised to another power, keep 
the base and multiply the exponents.

4. a b a bn m c n c m c( ) = ⋅× × 2 2 24 3 1 3 4 3 3 12x x x( ) = =× ×

3 4 3 43 2 2 2 3x y x y( )⋅ = ⋅× ×

3 42 6x y= ⋅

When powers are raised to another power, keep 
the bases and multiply the exponents.

5. a
b

a
b

n

m

c n c

m c( ) =
×

×

3 1 3

1 3

3

3
x
y

x
y

x
y







 = =

×

×

2
5

2
5

2
52

2 2

2 2

2

4

x

y

x

y

x

y( ) = =
×

×

When a fraction is raised to a power, raise both 
the numerator and denominator to that power.

Defi nitions and laws of exponents
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7Exponents and surds

Activity 1      Multiplication and division of exponents

1.  Simplify the following expressions and leave all answers with
positive exponents:

1.1 ( )






xy

ab c1
3

2
2 3 0   1.2

















− −

xy
x
y

1
2

2 3

2

1

1.3 ( )⋅ ⋅
⋅ ⋅

⋅ ⋅ ⋅
⋅ ⋅

÷
−

−

− −

−
a b c
a b c

a b c
a b c

ab
c

2 2 3

1 2

2 2 1

1 2 3 4

1.4 ⋅ ⋅
⋅







 ÷ ⋅ ⋅− −

−

f g
h

h
f g

a f g
h3

4

2

2 0 2 2

3

1.5 +








−

x
x
y

1
2

  1.6 ⋅+ −

−
27 18

36

x x

x

1 1

3
  1.7 ⋅+ −

−
54 36

24

x x

x

1 1

2 3

Addition and subtraction of exponents
In this section, the exponential expressions involve addition 
and subtraction. 

We cannot fully simplify these expressions by only using the 
laws of exponents. 

In order to simplify them, we need to factorise. 

Laws of exponents to keep in mind: ⋅ = +a a an m n m

and ( )=2 2a an n

There are three ways in which exponential expressions can be 
factorised:
1. taking out a common factor
2. difference of two squares
3. using the k-method of substitution to factorise quadratic

expressions
4. Trinomial type

(will be covered in the next chapter).

1. Simplify: − ⋅+ −

−
3 4 3

3

1 1

2

x x

x

Solution

= − ⋅+ −

−
3 4 3

3

1 1

2

x x

x
→  apply law 1 ( )⋅ = +a a an m n m  to

isolate 3x as a common factor

= ⋅ − ⋅ ⋅
⋅

−

−
3 3 4 3 3

3 3

1 1

2

x x

x
→  take out 3x as a common factor

( )
= − ⋅

⋅

−

−

3 3 4 3
3 3

1 1

2

x

x

( )
= − ⋅ −

−

3 4 3
3

1 1

2

= 15

2. + −

−
Simplify: 4 2

2

2 1

2 1

x x

x

Solution

+ −

−
4 2

2

2 1

2 1

x x

x
→  apply law 1 ( )⋅ = +a a an m n m  to 

isolate 22x as a common factor
( )

= + ⋅
⋅

−

−

2 2 2
2 2

2 2 1

2 1

x x

x
→  take out 22x as a common factor

( )
= +

⋅

−

−

2 1 2
2 2

2 1

2 1

x

x

( )
= + =

−

−

1 2
2

3
1

1

Worked examples
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64 Quadratic sequence

Quadratic sequence

General term

nth term            = + +2T an bn cn      

Tn

Example of a 
quadratic pattern
5;  7;  11;  17;  25

2 4 6 8

2 2 2

1st differences

2nd differences

The formula representing the terms of a quadratic sequence is 
called the general term, nth term or Tn.

= 1n = 2n = 3n

+ +a b c

+3a b

+ +4 2a b c + +9 3a b c

+5a b
+7a b

2a2a

1st term

1st differences 

2nd differences

In a quadratic sequence, the fi rst differences form an 
arithmetic sequence. This means that the second differences 
remain constant. It is also known as Quadratic patterns.

Note

The fi rst differences form an 
arithmetic sequence.

+ + = ffiirrsstt tteerrmm a b c

+ =33 ffiirrsstt 11 ddiiffffeerreennccee   sstta b

=22 22 ddiiffffeerreenncceenndda

Steps to fi nding a, b and c in Tn = an2 + bn + c

Step 1: Finding a: 2a = 2nd difference
Step 2: Finding b: 3a + b = fi rst 1st diffference

(use the value of a found in step 1)
Step 3: Finding c: a + b + c = fi rst term

(use the values of a and b found in step 1 and 2)

Worked examples

1. The following quadratic sequence is given: 3; 9; 17; 27; ...
1.1 Write down the next term.
1.2 Find the nth term.
1.3 Determine the fi rst term in the sequence that is

greater than 269.

Solutions
1.1

∴ the next term is 39

Quadratic sequence
3;  9;  17;  27;  39

6 8 10 12

2 2 2

WATCH ME
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65Quadratic sequence

1.2   termth 2( ) = + +T n an bn cn

Step 1 Step 2 Step 3

  = + = + + =diff first diff first term2 2 . 3  1 .nd sta a b a b c

2 2 3 6 3= + = + + =a a b a b c

1 3 1 6      1 3 3( )∴ = + = + + =a b c

3 1∴ = ∴ = −b c

3 12∴ = + −T n nn

Check:  1 3 3 3 1 173
2( ) ( )= + − =T

1.3 Tn must be greater than 269, so T > 269. We need to fi nd n.

3 12= + −T n nn

+ − >n n3 1 2692     solve for→ n

3 1 269 02 + − − >n n

18 15 0( )( )+ − >n n

18  or   15< − >n n

n n15  because   cannot be negative.∴ >

Term 16 (T16) is the fi rst term in the sequence that is greater 
than 269.

2. The following quadratic sequence is given: 4; 9; x; 37; …
2.1 Calculate the value of x.
2.2 Hence, or otherwise, determine the nth term of the

sequence.

Solution
2.1

Note:  The 2 differences of a quadratic sequence are common 
or equal.

9 5 37 9( ) ( ) ( )− − = − − −x x x

9 5 37 9         solve for( ) ( ) ( )− − = − − − →x x x x

9 5 37 9− − = − − +x x x

14 2 46− = − +x x

2 46 14+ = +x x

3 60=x

20∴ =x

2.2    termth 2T n an bn cn ( ) = + +

Step 1: Finding a Step 2: Finding b Step 3: Finding c

=a diff2 2 .nd a b first

diff

3  

1 .st

+ = a b c first
term

+ + =

a2 6= a b3 5+ = c3 4 4− + =
a 3∴ = b 5 9= − c 4 1= +

b 4∴ = − c 5∴ =
3 4 52∴ = − +T n nn

Check:  3 2 4 2 5 92
2( ) ( )= − + =T

First term

First 1st difference

2nd difference

4;  9;  x;  37

5 x – 9 37 – x

(x – 9) – 5    (37 – x) – (x – 9)

4; 9;  20;  37

5 11 17

6 6
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67Quadratic sequence

4.2  2  difference:  3 2 4    substitute  2nd ( ) ( )− − − → = −p p p

2 3 2 2 4( ) ( )( )= − − − × − −

3=
The second difference is 3.∴

4.3 Substitute  2 into quadratic sequence:= −p

Step 1 Finding  :   a Step 2 Finding  : b Step 3 Finding  : c

= + = + + =2 2   3 first 1 first
diff. diff. term

nd sta a b a b c

2 3 3 3
2

8          3
2

12,5 4( ) ( )= + = − + − + =a b c

3
2

9
2

8 11 4∴ = + = − − + =a b c

12,5 15∴ = − ∴ =b c

2= + +T an bn cn

3
2

25
2

152∴ = − +T n nn

Check: 3
2

2 25
2

2 15 42
2( ) ( )= − + = −T

4;    –4;    –9;    –11

–8  –5 –2

3   3

4;    x;    y;   –11

2(–2) –2  (–2) – 3 − −2
2

1

(–2 – 3) – (2(–2) – 4)   ( ) ( )− − − −2
2

1 2 3

Activity 1 Quadratic sequence

1. The following number pattern is given:
− − − − …4;   10;   18;   28;
1.1 Write down the next two terms of the pattern.
1.2 Determine Tn (the nth term of the pattern) in the form

= + +T an bn c.n
2

1.3 Which term in the sequence has a value of −810?
2. The following number pattern is given: 3; 1; −3; −9; …

2.1 Write down the next two terms of the pattern.
2.2 Determine Tn (the nth term of the pattern) in the form

= + +T an bn c.n
2

2.3 Which term in the sequence has a value of −809?
3. The following number pattern is given: 86; 119; 150; 179; …

3.1 Write down the next two terms of the pattern.
3.2 Determine Tn (the nth term of the pattern) in the form

= + +T an bn c.n
2

3.3 Which term(s) in the pattern has a value of 326?
4. The following is a quadratic sequence: −3; −6; y; −18; …

4.1 Calculate the value of y.
4.2 Hence, or otherwise, determine the nth term of the 

sequence.
5. The following is a quadratic sequence: 2; 3; x; 11; …

5.1 Calculate the value of x.
5.2 Hence, or otherwise, determine the nth term of the sequence.

6. Consider the following quadratic sequence: −1; x; 3; 8; y; …
6.1 Calculate the values of x and y.
6.2 Hence, or otherwise, determine the nth term of the sequence.

7. Consider the following quadratic sequence: 3; p; 8; 12; q; …
7.1 Calculate the values of p and q.
7.2 Hence, or otherwise, determine the nth term of the sequence.
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68 Errors and misconceptions and Examination tips on number patterns

This section offers key number patterns strategies for Grade 11 learners preparing for the 
Paper 1 exam.

1. Understand your types of sequences
• Arithmetic (linear): Constant difference, use Tn = a + (n − 1)d
• Quadratic sequence: 2nd common difference, use. Tn = an 2 + bn + c
• Know the difference between arithmetic and geometric patterns.

Tip: Identify the type of pattern before choosing a formula.

2. Work confi dently with the general term
• Learn how to derive Tn from given terms.
• Check using T1 and T2 whether your formula works.
• Be careful with signs when the common difference or ratio is negative.

Tip: Once you have Tn, you can fi nd any term in the sequence.

3. Use sum formulas correctly

• Arithmetic sum: ( )[ ]= + −
2

2 1S n a n dn

• Know when to use the sum vs the general term formula.
Tip: Sum formulas are only valid once the sequence type is confi rmed.

4. Watch out for missing or hidden values
• Sometimes, the fi rst term is not given, work backwards from known terms.
• Use Tn and Tn + 1 to fi nd a and d.

Tip: Set up equations and solve step-by-step, label your knowns clearly.

5. Understand the meaning of ‘term’, ‘position’, and ‘value’
• Do not confuse the term number (n) with the value of the term (Tn).
• Pay attention to what the question is asking: fi nd the 10th term vs which term is 81?

Tip: Use substitution carefully, label your work clearly.

6. Apply patterns to real-life problems
• Number patterns are often embedded in fi nance or problem-solving contexts.
• Translate word problems into patterns (e.g. hire purchase, saving plans).

Tip: Draw a table or timeline to visualise how the values grow or change.

7. Time management
• Spend 10–12 minutes on a 10-mark number pattern question.
• Allocate time to word problems vs straightforward term questions.

Tip: Don’t overthink the context, look for your pattern fi rst.

8. Use past paper questions
• Practise all forms: general term, position problems, sums, and application problems.
• Focus on unusual wording and unfamiliar term references.

Tip: Use marking memos to see where reasoning and steps earn marks.

Final thought
Number patterns are logical, identity, generalise, substitute, and solve.
Build a checklist: What pattern? What formula? What is given? What is asked?

With every pattern you solve, you are training your brain to think ahead.

Grade 11 learners frequently encounter the following challenges in the topic 
of Number patterns:
1. Learners assume a pattern is linear if the fi rst differences are not the same

or quadratic if they see a curve without checking second differences.
• Learners believe that any non-linear pattern must be quadratic without

verifying using proper difference tests.
Emphasise the use of difference tables to test for linear and quadratic
patterns. Use both numerical and visual examples.

2. Inability to Determine the General Term Tn = an2 + bn + c: Learners fail to
construct or solve the system of equations needed to fi nd a, b, and c.
• Learner’s belief that there’s a shortcut or fi xed template that applies to

all quadratic patterns without using actual term values.
Teach the structured method:
- Use three known terms (e.g. T1, T2, T3)
- Sub into Tn = an2 + bn + c
- Solve the system to fi nd values of a, b, c

3. Learners substitute the term value (e.g., 17) instead of the term number
(e.g., n = 3) into the general formula.
• Confusion between the position in the sequence and the actual value

of the term.
• Use position/value diagrams. Reinforce that Tn means the value at

position n, not that Tn = n.
4. Poor Algebraic skills in manipulating Formulas: Even when the correct

formula is found, learners make algebraic errors when simplifying or
substituting values.
• Over-reliance on calculators and lack of procedural fl uency in algebra

impacts their ability to solve pattern questions.
• Integrate revision of algebraic techniques (substitution, simplifi cation,

solving equations) in pattern lessons.
5. Not understanding the contextual application of patterns: In contextual

problems (e.g., staircase patterns or seating arrangements), learners
cannot model the situation mathematically.
• Failure to generalise from specifi c examples. Learners may not see

patterns or may assume incorrect patterns.
• Use visual and real-world examples. Let learners’ complete tables, plot

values, and justify the pattern rule they fi nd.

Examination tips on 
number patterns Errors and misconceptions
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69Exam type questions

Number patterns

1. Determine whether each of the following sequences is arithmetic or
quadratic. Then � nd the general term ( )Tn  of each sequence.
1.1 2; 4; 6; … 1.2 6; 10; 16; 24; …
1.3 2, 5; 5; 8, 5; 13; … 1.4 3; 11; 21; 33; …
1.5 4; 7; 10; …

2. Determine the:
2.1 10th term if ( )= + −T 3 n 1 4n

2.2 35th term if = +T 3n 4n

2.3 12th term if = + −T 2n 3n 4n
2

2.4 7th term if ( )= − −T 27 6 n 1n

2.5 9th term if ( )= −T  2n 1n
2.

3. Which term of the sequence:
3.1 −3; 1; 5; … is equal to 313
3.2 2; 9; 16; … is equal to 254
3.3 23; 21; 19; … is equal to −47
3.4 12; 28; 50; 78; … is equal to 7 548
3.5 −11; −4; 3; … is equal to 220?

4. The following sequence is given: −5; −1; 3; 7; …; 35
4.1 Determine the number of terms in the sequence.
4.2 Find the 20th term of this sequence.

5. The following sequence is given: 2; 5; 8; …; 89
5.1 Determine the number of terms in the sequence.
5.2 Find the 9th term of this sequence.

6. The � rst three terms of an arithmetic sequence are
− + +p p p2 3;  5; 2 7.

6.1 Calculate the value(s) of p.
6.2 Determine the 15th term.

Exam type questions 

7. The � rst three terms of an arithmetic sequence are
− + −k k k 2 37;  5; 2 1.

7.1 Calculate the value(s) of k.
7.2 Determine the 18th term.

8. − +x x6 ; 5;  4 12  are the � rst three terms of an arithmetic
sequence.
8.1 Calculate the values of x.
8.2 Determine the 12th term.

9. The � rst four terms of a quadratic sequence are 8; 15; 24; 35; …
9.1 Write down the next two terms of the quadratic sequence.
9.2 Determine the nth term of the sequence.

10. The seventh term of an arithmetic sequence is 54 and the 13th term
is 94. Find the general term as well as term 50.

11. The 10th term of an arithmetic sequence is 17 and the 14th term is
30. Find the general term.

12. Determine the general term of the positive terms in the following
arithmetic sequence: 85; 78; 71; …; 1.

13. The sixth term of the arithmetic sequence is 39 and the 10th term is
83. Determine:
13.1 the � rst term and the common difference
13.2 the 9th term
13.3 the term which is equal to 127.

14. The following arithmetic sequence is given: − + …p p p  1;  2; 2 ; 
14.1 Determine the value of p.
14.2 Hence, or otherwise, determine the � rst term and the

common difference.
14.3 Find the value of the 11th term.

15. Given: 59; 68; 82; 101; …
15.1 Determine the next three terms of the pattern.
15.2 Determine Tn for this pattern.
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197Euclidean Geometry quick wins and mnemonics

Euclidean Geometry quick wins and mnemonics

This section helps Grade 11 learners 
master Euclidean Geometry with detailed 
explanations and strategies. Use these 
steps to simplify Euclidean Geometry and 
earn every mark!
1. Know your theorems
Mnemonic: DARC - Defi nitions, Axioms,
Reasons, Converse
Key theorems include angles in the same
segment, cyclic quadrilateral opposite
angles, exterior angles of a triangle = sum
of opposite interior angles.
Quick Win Tip: Label diagrams clearly
and always match your statements with
the correct theorems.
2. Always use statements and reasons
Mnemonic: Say what. Say why.
You get marks for reasoning, e.g., ‘∠ABC
= ∠DEF because of angles in the same
segment’.
Quick Win Tip: Use two columns:
Statement | Reason.
3. Label all angles and sides
Mnemonic: Mark your diagram!
Geometry is about relationships, making
them visible!
Quick Win Tip: Use labels, arcs, arrows,
and colour if needed.
4. Converse theorems
Mnemonic: If... then = Converse
Example: If AB = AC, then ∠B = ∠C
(Converse of Isosceles Triangle Theorem).
Quick Win Tip: You must prove converse
theorems separately.
5. Use the RIDER method
Mnemonic: RIDER = Reason, Identify,
Diagram, Explain, Result
R =  Write known geometry reason
I =  Identify the required line/angle
D = Use labelled diagram
E =  Explain your steps clearly
R =  Reach the result logically
Quick Win Tip: Follow this process
to structure every proof or Geometry
explanation.
6. Apply DRC in every proof
Mnemonic: DRC = Diagram, Reason,
Conclusion
It shows examiners a full logical fl ow.
Example: Prove ∠ABC = ∠DEF using
corresponding reasons, then conclude.

Quick Win Tip: Always start with a labeled 
diagram, give proper reasons, and end with 
a conclusion.
7. Understand parallel lines
Mnemonic: Z, F, and U Angles
Don’t just assume lines are parallel, look for
arrow markings or prove they are fi rst.
Quick Win Tip: Use alternate (Z),
corresponding (F), and co-interior (U) angle
rules when lines are parallel.
8. Proving triangles congruent or similar
Mnemonic: SAS, SSS, ASA (Congruent) |
AA, SAS, SSS (Similar)
State which triangles are congruent/similar
and why. Then use CPCTC (Corresponding
Parts of Congruent Triangles are
Congruent).
Quick Win Tip: Use matching criteria
based on side and angle correspondence.
9. Use DRCPT to remember geometry
tools
Mnemonic: DRCPT = Diameter, Radius,
Chord, Perpendicular, Parallel and
Tangent
These are essential geometry components,
especially in circle geometry. Knowing
how each behaves helps you apply the
correct theorem or reasoning in proofs.
This structured method helps learners
break down complex Euclidean proofs
into manageable and logical steps. It’s a
reliable approach when tackling exam-level
geometry questions.
D – Diameter
R – Radius
C –  Chord, circle, circumference
P – Perpendicular, parallel
T – Tangent
Quick Win Tip:
Follow DRCPT like a checklist to keep your
proof logical and mark-worthy!
Use DRCPT to scan your diagram for critical
lines and relationships before attempting
proof.
10. DRCPT summary of circle geometry
Mnemonic: DRCPT = Diameter, Radius,
Chord, Perpendicular, Tangent
Use DRCPT to recall all the major
properties and theorems related to circles
in Grade 11 Euclidean Geometry. Each

element plays a key role in identifying 
relationships and solving geometry proofs:
D – Diameter:
•  A diameter subtends right angle (90°) to

any point on the circumference.
•  If AB is a diameter, then ∠ACB = 90°

where C lies on the circumference.
R – Radius:
•  All radii of a circle are equal.
•  A radius is perpendicular to the tangent

at the point of contact.
•  A triangle with two radii is often

isosceles.
C – Chord:
•  A line from the centre perpendicular to a

chord bisects the chord.
•  Equal chords subtend equal angles at

the centre and are equidistant from the
centre.

P – Perpendicular:
•  A perpendicular from the centre to a

chord bisects the chord.
•  If a line is perpendicular to the chord,

check for right angles and midpoint
connections.

T – Tangent:
•  A tangent to a circle is perpendicular to

the radius at the point of contact.
•  Two tangents from a single external point

are equal in length.
•  Tangents and radii form right-angled

triangles — use Pythagoras where
necessary.

Quick Win Tip: When solving any circle 
geometry question, go through DRCPT 
to look for patterns, right angles, equal 
lengths, and properties to apply.
When to use DRCPT circle geometry 
D – Diameter
•  The longest chord of a circle.
•  Passes through the centre and divides

the circle into two equal halves.
•  The angle subtended by a diameter

at the circumference is always 90°
(Theorem).

Example: In triangle ABC, if AB is a 
diameter, then ∠ACB = 90°.
Strategy: Look for diameters when a right 
angle is given or asked. Use it to prove 
triangles are right-angled.

R – Radius
•  All radii of the same circle are equal.
•  A radius joins the centre to any point in

the circle.
•  A radius is perpendicular to a tangent at

the point of contact.
Example: If OT is a radius and tangent 
touch at T, then OT ⊥ tangent at T.
Strategy: Use the perpendicular radius to 
prove right angles, or when two radii form 
an isosceles triangle.
C – Chord
•  A chord is a line segment joining two

points on the circumference.
•  A perpendicular from the centre to a

chord bisects the chord.
•  Equal chords subtend equal angles at the

centre.
Example: If OM ⊥ AB and AB are a chord, then 
AM = MB.
Strategy: Use bisected chords to prove 
symmetry or deduce equal angles.
P – Perpendicular
•  Often used when two lines meet at 90°.
•  Common circle geometry when dealing

with tangents, chords, and triangle
properties.

Example: If a radius meets a tangent, the 
angle formed is 90°.
Strategy: Highlight right angles with 
boxes and apply Pythagoras or congruency 
theorems.
T – Tangent
•  A tangent touches the circle at exactly

one point.
•  A tangent is always perpendicular to the

radius at the point of contact.
•  Tangents drawn from the same external

point are equal in length.
Example: From point P outside the circle, 
PT and PS are tangents, so PT = PS.
Strategy: Use tangent properties to prove 
equal lengths or to apply the theorem of 
perpendicularity to radius.
Quick Win Tip: Identify these fi ve features 
in every diagram, label them, and apply 
known theorems. Always use reasons and 
structure your proof clearly using DRCPT 
logic.
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198 Circle Geometry

Circle Geometry

RadiusDiameter

Circumference

Theorem 1

The line drawn from the centre of the 
circle perpendicular to the chord, 

bisects the chord.

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

to the chord.

Given: Circle with centre O 
and chord AC, where 

⊥OB AC
Conclusion: =AB BC
Reason: 

⊥| line from centre  to chord |

Given: Circle with centre O and 
chord AB, where AC BC=
Construction: Draw AO and BO
Required to proof: c1 = c2 = 90°
Proof: 
AC BC= given
AO OB= radii
OC is common

≡AOC    OBC� � s; s; s
∴ c1 = c2 = 90°  angles on 

a straight 
line = 180°

A CB

O

A BC
1 2

O

Theorem 2
If the diameter of a circle subtends an angle at the circumference, then the angle is a right angle.

Given: AB is a diameter.
Conclusion: = °Ĉ 90
Reason: ∠|  in semi-circle |

C

A

B

O

ArcSector

Tangent

Secant

Major segment

Minor
segment

Chord
WATCH ME WATCH ME

Revision: Theorems and proofs in Euclidean Geometry
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199Revision: Theorems and proofs in Euclidean Geometry

Theorem 4  
The angle at the centre of a circle subtended by an arc is double the size of the angle at any point on the circumference of the 

circle subtended by the same arc.

Given: Circle with centre O, AĈB at the 
circumference and AÔB at the centre subtended 
by arc AB
Conclusion: = ×AÔB 2 AĈB
Reason:  ∠ = ×|  at centre 2 ∠ at circumference|

PROOF

Required to prove: = ×AÔB 2 AĈB
Construction: Draw OC.
Proof:

=OA OC =| radii |
=Â Ĉ1 ∠| s opp. equal sides |
= +Ô Â Ĉ1 1 �∠| ext.   of |

= +Ô Ĉ  Ĉ1 1 1

= ×Ô 2 Ĉ1 1

Similarly, = ×Ô 2 Ĉ2 2

Thus:
+ = × + ×Ô Ô 2 Ĉ 2 Ĉ1 2 1 2

( )+ = +Ô Ô 2 Ĉ Ĉ1 2 1 2

∴ = ×AÔB 2 AĈB

You need to know this proof!

Theorem 3  
Angles subtended by a chord of a circle on the same side of the chord are equal.

Given: =BD BD
Conclusion: ∠ = ∠BAD BCD
Reason: ∠| s in the same seg. |

Given: =BÂD BĈD
Conclusion: ABCD is a cyclic quad.
Reason: ∠| converse  s in the same seg. |

A

B D

C

O

A

B D

C

O

A B
D

1

1 2

2

C

O

A
C

B

D

O

1

1

2

2
2

2
1

1
OD

A
B

C
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200 Revision: Theorems and proofs in Euclidean Geometry

Theorem 5 
The tangent to a circle is perpendicular to the radius at their point of contact.

Given: AC is a tangent at B.
Conclusion: ⊥ AC OB
Reason: ⊥tan radius

Given: ⊥AC OB
Conclusion: AC is a tangent.
Reason: ⊥converse tan radius

Theorem 6  
The angle between a tangent to a circle and a chord drawn from the point of contact is equal 

to the angle subtended by the chord in the alternate segment.

Given: ABC is a tangent.
Conclusion: =CB̂E BD̂E
Reason: | tan chord theorem|

Given: =CB̂E BD̂E
Conclusion: ABC is a tangent.
Reason: | converse tan chord theorem|

PROOF

Required to prove: =EB̂C BD̂E
Construction: Draw BF.
Proof: 

+ = °OB̂E EB̂C 90 ⊥| tan radius |

= °FÊB 90 ∠|  in semi-circle |

+ = °OF̂E OB̂E 90 �∠| int.  s of   |

=OF̂E EB̂C

=but OF̂E BD̂E
∠| s in the same seg. |

∴ =EB̂C  BD̂E

You need to know this proof!

O

1
A B C

2

O
D

E

A B C
1

1

2
O

D
E

F

A B C

1

1

2
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203Revision: Theorems and proofs in Euclidean Geometry

Theorem 2:
3. In the diagram below, O is the

centre of the circle. OÂC 55= °.
Determine the size of OB̂C.

Solution
BĈA 90= ° ∠ in semi-circle
OB̂C BĈA OÂC 180+ + = ° �∠int.  s of 
OB̂C 90 55 180+ ° + ° = °
∴ = °OB̂C 35

4. In the diagram below, O is the centre of the circle.
Determine the values of the unknown letters.

O

y

z

x

C

A

60°

B

Solutions

O

y

z

x

C

A

60°

B

OB OC OA= = =| radii|

= °60y ∠s opp. equal sides

AÔC 60 180+ ° = ° ∠s on a str. line

= °AÔC 120
∴ = ° = °30  and  30x z ∠s opp. equal sides

Theorem 3:
5. In the diagram below, O is the centre of the circle. Determine

the values of the unknown letters.

O

y

D

C

A

B

50°

30°

x

O

x

C

A

55°

B
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204 Revision: Theorems and proofs in Euclidean Geometry

Solutions
y ∠= °50 s in the same seg.

∠∴ = °30 s in the same seg.x

6. In the diagram below, O is the centre of the circle.
Determine the value of x.

F

E

A
D

B

C

25°
x

Solution
x ∠= °25 equal chords;  equal  s

Theorem 4:
7. In the diagram below, O is the centre of the circle.

Determine the values of the unknown letters.

F
E

G

D

O
96°

x

y

z

Solutions

x ∠= ° × ∠ ×96 1
2

     at centre is 2 at circumference

= °48
+ ° = ° ∠z 96 360     |  round a pt |
= °264z

∠= ° × ∠ ×y 264 1
2

  |  at centre is 2 at circumference|

= °132

8. In the diagram below, O is the centre of the circle. Determine
the values of the unknown letters.

C

A

D

Bz x
y

O

38°

Solutions

y ∠= ° × ∠ ×38 1
2

          at centre is 2 at circumference

= °19
z ∠+ ° = °38 180     s on a str. line

= °142z

x ∠= ° × ∠ ×142 1
2

        at centre is 2 at circumference

= °71

Note

In most questions involving 
Euclidean geometry, more than 
one theorem can be applied. 
Therefore, it is important to 
be able to solve riders using a 
combination of theorems.
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206 Revision: Theorems and proofs in Euclidean Geometry

Solutions
50z = ° tan chord theorem
82x = ° tan chord theorem
48y = ° tan chord theorem

EB̂F 82 50 32= ° − ° = °
EB̂F 180z w+ + = ° �∠|int.  s of  |
32 50 180w° + ° + = °
∴ = °98w

Theorem 7:

13. In the diagram below, O is the centre of the circle. AC and
BC are tangents to the circle. Determine the values of the
unknown letters.

O

x

y

60°C

A

B

Solutions

x y= ∠| s opp. equal sides|
60 180x y+ + ° = ° �∠|int.  s of  |

∴ = °60  andx = °60y

14. In the diagram below, O is the centre of the circle. AC and
BC are tangents to the circle. Determine the values of the
unknown letters.

O

x

z

y40°

30°

C

A

B

Solutions

30x = ° tan chord theorem
30z = ° ∠s opp. equal sides

180y x z+ + = ° ∠ ∆int.  s of 
30 30 180y + ° + ° = °

∴ = °120y

Theorem 8:

15. In the diagram below, O is the centre of
the circle. Determine the values of the
unknown letters.

Solutions
79 180y° + = ° ∠opp.  s of cyclic quad.

= °101y
106 180x + ° = ° ∠opp.  s of cyclic quad.

∴ = °74x

79°

x

y

106°

A

B

C
D
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207Revision: Theorems and proofs in Euclidean Geometry

16. Consider the circle below.
Determine the values of the
unknown letters.

Solutions

72 180y + ° = ° ∠opp.  s of cyclic quad.
= °108y

x z= ∠s opp. equal sides
∴ = °36  enx = °36z

Theorem 9:

17. In the diagram below, O is the
centre of the circle. Determine the
value of y.

Solution
∠= °85 ext.   of cyclic quad.y

18. In the diagram below, O is the
centre of the circle. Determine
the values of the unknown letters.

Solutions
85x = ° ∠ext.   of cyclic quad.

106 180z + ° = ° ∠s on a str. line
= °74z

180y z+ = ° ∠opp.  s of cyclic quad
∴ = °106y

x

y
z

72°

D

A

B

C

86°

C

2

y

B

A

D

E

106°

85°

C
z

2

y
x

B

A

D

E

1. In the diagram below two circles intersect one another at D and B.
AB is a straight line such that it intersect circle BCD at point E.
BC is a straight line such that it intersects the circle ABD at F.
DE, DB and DF are joined. It is given that FC = FD and � yD .4 =
1.1 Determine the value of �E1 in terms of y.
1.2 Determine the value of �A in terms of y.
1.3 Hence, prove that �ED BC.

A

2

1

1

2 3 4

2
1

21

E

F

C

D

B

Revision: Theorems and proofs in 
Euclidean Geometry

Activity 1 
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208 Problems involving theorems

Group the theorems into categories: 

1. theorems involving a diameter
2. theorems involving a radius or radii
3. theorems involving cyclic quadrilaterals

4. parallel lines (remember the FUN diagram)
5. theorems involving a tangent

These categories form an acronym: Dr Cape Town, or Dr CPT.

DIAMETER

O

B

A

C
GIVEN: AB is the diameter.
CONCLUSION: Ĉ 90= °
REASON:  in semi-circle∠

O

B

A

C
GIVEN: Ĉ 90= °
CONCLUSION: AB is the diameter.
REASON: chord subtend °90

RADIUS

O

A CB

GIVEN: AC OB⊥
CONCLUSION: AB BC=
REASON: line from centre 

to chord⊥

O

A CB

GIVEN: AB BC=
CONCLUSION: AC OB⊥
REASON: line from centre to midpt 
of chord

Problems involving theorems
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259Probability

Probability
CHAPTER

10
Probability quick wins and mnemonics
This guide is designed to help Grade 10 and 11 learners master 
Probability in Mathematics. It includes mnemonics, key concepts, 
examples, and exam strategies.
Let’s crack the probability code together!

1. Basic Probability rules
Mnemonic: P = →F

T  Probability = Favourable outcomes ÷ Total outcomes
Probability is always between 0 and 1. A probability of 0 means an event 
is impossible, while 1 means it is certain.
Example: Rolling a die, P(even number) = = 0,53

6

Strategy: Always list the sample space fi rst. Count favourable outcomes 
carefully.
Quick Win Tip: Reduce your fi nal answer to simplest form unless told 
otherwise.

2. Complementary events
Mnemonic: P(not A) = 1 − P(A)
Complementary events are those that do not happen when the event 
occurs. Their probabilities add up to 1.
Example: P(not rolling a 6) = − =1 1

6
5
6

Strategy: Use complements to simplify complex questions.
Quick Win Tip: Use 1 − P(A) for ‘at least one’, ‘not selected’, or ‘not 
happening’ situations.

3. Mutually exclusive and exhaustive events
Mnemonic: Mutually Exclusive = Cannot happen together
Example: Getting heads and tails in a single coin toss is mutually 
exclusive.
Strategy: P(A or B) = P(A) + P(B) if A and B are mutually exclusive
Quick Win Tip: If there is overlap, subtract the intersection: P(A or B) =
P(A) + P(B) − P(A and B)

4. Independent and dependent events
Mnemonic: Independent = No effect | Dependent = Affects outcomes
Example: Tossing a coin twice, independent. Drawing cards without 
replacement, dependent.
Strategy: For independent events: P(A and B) = P(A) × P(B)

Quick Win Tip: With replacement → independent; Without 
replacement → dependent

5. Use of tree diagrams
Mnemonic: Branch = Step | Multiply along | Add across
Tree diagrams help in calculating compound probabilities. Multiply along 
branches for ‘AND’, add between branches for ‘OR’.
Example: Drawing 2 marbles from a bag, draw a tree to track outcomes 
and probabilities.
Strategy: Use conditional probabilities for dependent branches.
Quick Win Tip: Label branches carefully and show full working to earn 
method marks.

6. Two-way tables
Mnemonic: Total at edges, Events in cells
Use two-way tables to organise frequency-based data for joint and 
marginal probabilities.
Example: Gender vs Pass/Fail results → use rows and columns to fi nd 
totals and intersections.

Strategy: P(A and B) =
value in the intersection cell

grand total
Quick Win Tip: Add up rows and columns to double-check totals.

7. Venn diagrams
Mnemonic: A ∪ B = Union (OR), A ∩ B = Intersection (AND)
Use Venn diagrams to calculate overlaps, intersections, and complements 
of events.
Example: In a class, 15 like maths, 10 like science, and 5 like both.
Strategy: Use set notation and fi ll from the centre outwards.
Quick Win Tip: Always include the ‘neither’ region if total is provided.

8. Theoretical vs experimental probability
Mnemonic: Theory = calculated | Experiment = observed
Theoretical probability = based on logical outcomes. Experimental =
based on actual trials.
Example: Flipping a coin 100 times and observing 42 heads →

Experimental P(Heads) = =42
100

0,42

Strategy: Compare theoretical and experimental results in real-world contexts.
Quick Win Tip: More trials = better accuracy.

Probability

Addition rule and 
Independent events

Mutually exclusive events

Complementary events

Probability laws

Tree diagrams

Venn diagram

Contingency tables

Activity on Contingency 
tables

Activity on Venn diagrams

Activity on Probability laws

Exam type questions

Errors and misconceptions

Examination tips

Probability quick wins and 
mnemonics
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260 Laws of probability

Laws of probability

Probability is the likelihood that a given event will occur or 
happen. Probability is expressed as a number between 0
and 1.

Probability can be expressed as:

• common fractions ( )e.g. 1
2

• decimals (e.g. 0,5) or
• percentages (e.g. 50%)

( )
( )
( )

= n
n

P A A
s

 where:

• P(A) is portability of event A happening
• n(A) is the number of favourable outcomes
• n(s) is the number of total outcomes.

P(A or B) = P(A ∪ B): the probability of event A or B occurring

(The symbol ∪ means “or” or “union”)

P(A and B) = P(A ∩ B): the probability of event A and B 
occurring. 

(The symbol ∩ means “and” or “intersection”) 

Probability laws
For any two events:

1. Addition rule: ( ) ( ) ( ) ( )= + −P A or B P A P B P A and B
2. Independent events: events where the outcome of one

event is not dependent on the outcome of the second.

If A and B are independent events, then 
( ) ( ) ( )= ×P A and B P A P B

3. Mutually exclusive events: events that have no common
outcomes; the events can occur simultaneously, but will
have two different outcomes.

If A and B are mutually exclusive, then P(A and B) = 0 and P(A 
or B) = P(A) + P(B).

4. Complementary events: two mutually exclusive events that
contain all the outcomes in the sample space.

The probability that an event does not occur is one minus the 
probability that the event occurs:

( ) ( )( ) ( )+ ′ = ′ = −P A P A 1  or  P A 1 P A   where:

• P(A) is the probability of event A occurring
• P(A’) is the probability of event A not occurring.
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261Laws of probability

1. Addition rule and independent events

2. Mutually exclusive events

Worked examples

1. For two events A and B, it is given that P(A) = 0,2,
P(B) = 0,5 and P(A or B) = 0,6.

1.1 Calculate P(A and B).
1.2 Are the events A and B independent?

Solutions
1.1  For any given two events: 

P(A or B) = P(A) + P(B) − P(A and B)
( ) ( )∴ = + − →0,6 0,2 0,5 P A and B    isolate P A and B

( )∴ = + −
=

P A and B 0,2 0,5 0,6
0,1

1.2 For two events A and B to be independent: 
P(A and B) = P(A) × P(B)

( )∴ = P A and B 0,1
( ) ( )× = × =P A P B 0,2 0,5 0,1

( ) ( ) ( )∴ = ×P A and B P A P B
∴ A and B are independent.

2. A and B are two events. The probability that A will occur
is 0,4 and the probability that B will occur is 0,3. The
probability that either A or B will occur is 0,58. Are A and B
independent? Show your calculations.

Solution
For two events A and B to be independent: 
P(A and B) = P(A) × P(B)
For any two given events: 
P(A or B) = P(A) + P(B) − P(A and B)

( ) ( )= + − →0,58 0,4 0,3 P A and B       isolate P A and B
( ) = + −P A and B 0,4 0,3 0,58

    = 0,12
( ) ( )× = × =P A P B 0,4 0,3 0,12
( ) ( ) ( )= ×P A and B P A P B

∴ A and B are independent.

1. A and B are two events. The probability that A will occur
is 0,4 and the probability that B will occur is 0,3. The
probability that either A or B will occur is 0,58. Are A and B
mutually exclusive? Show your calculations.

Solution
For mutually exclusive events: ( ) =P A and B 0 and

( ) ( ) ( )= +P A or B P A P B
For any two given events: 

( ) ( ) ( ) ( )= + −P A or B P A P B P A and B
( ) ( )= + − →0,58 0,4 0,3 P A and B        isolate P A and B

( ) = + −P A and B 0,4 0,3 0,58
= 0,12
≠ 0

∴ A and B are not mutually exclusive.

Worked examples

WATCH ME
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263Venn diagram

Venn diagram

Venn diagrams are used when more than one event is taking 
place. To draw a Venn diagram, we use circles that overlap 
or intersect, enclosing the circles in a rectangle called the 
sample space. The circles represent the events.

Sample space (S)

A B

Anything written in this area shows outcomes that
are not part of event A or B, but are part
of the sample space.

Outcomes exclusive to event B
(applying to event B only)

Outcomes exclusive to event A
(applying to event A only)

Outcomes that apply to both A and B

Union of events
The set of all outcomes that occur in at least one of the events. 
For two events A and B, we represent the union as “A or B”. In 
set notation, we write: A ∪ B.

P(A or B) = P(A ∪ B)

Intersection of events
The set of all outcomes that occur in all of the events. For two 
events A and B, we represent the intersection as “A and B”. 
In set notation, we write: A ∩ B. 

P(A and B) = P(A ∩ B)

WATCH ME

This section offers key Probability examination tips for Grade 11 learners 
preparing for the fi nal exam.
1. Understand basic concepts

• Probability ranges from 0 to 1.
• Know defi nitions: outcome, event, sample space.

2. Apply probability rules
• P(A or B) = P(A) + P(B) − P(A and B).
• P(A and B) = P(A) × P(B) for independent events.

3. Tree diagrams and tables
• Use tree diagrams for conditional or successive events.
• Two-way tables help visualize joint probabilities.

4. Venn diagrams
• Apply Venn diagrams for unions, intersections, complements.
• Watch for double-counting.

Final thought
Mathematics is about patterns, logic, and precision.
Stay consistent, show your work clearly, and let your reasoning lead the way!
You have what it takes to crack the code!

Examination tips on 
probability
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