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The 2 Counting Principles
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Addition Principle Multiplication Principle

Theory
• Two mutually exclusive events with x outcomes for the first event 

and y outcomes for the second event can happen (x + y) ways.
• Two events are said to be mutually exclusive if they cannot both 

occur at the same time.

Theory
• Two independent events with m outcomes for the first event and 

n outcomes for the the second event can happen (m x n) ways.
• Two events are said to be independent of one another if one 

event has no connection to the other’s chances of happening (or 
not happening).

Let’s put this in context!

Imagine you’re going home from school. There are 2 bus routes you can 
take; you can take the MRT or if you’re really lazy, you could choose to 
Grab back. The total no. of ways to get home is 2 + 1 + 1 = 4 ways.  

Let’s put this in context!

After school, you decide to take a bus then walk home. There are 2 bus 
routes you can take, and once you’ve reached the bus stop, there are 3 
paths you can take to get home. The total no. of ways for you to get 
home is 2 x 3 = 6 ways. 

School Home

2 Bus Routes

MRT

Grab
School Bus Stop Home2 Bus Routes

3 Pathways



Permutations
[ORDER IS IMPORTANT!]

SHALYN TAY COPYRIGHTED ©

Definition: A permutation is an arrangement of ordered objects

nPr = n (n + 1) (n + 2) … (n – r + 1) = 
𝒏!

𝒏 𝒓 !
, where 𝒓 ≤ 𝒏

Let’s look at examples!

(1) How many ways can MATH be arranged?

Number of ways = 4P4 = !
!
= !

!
= 4! = 24

(2) I have 7 dogs and want to give 1 to each of my 4 friends. 
How many ways can I do this?

Number of ways = 7P4 = 𝟕!
𝟕 𝟒 !

= !
!

= 840

Total no. of 
distinct objects

No. of objects you 
want to arrange

4 different letters

4 different letters to be arranged…

Into 4 different positions
0! = 1

What if there are identical/repeated objects?

Identical Objects:

(3) How many ways can OVERMUGGED be arranged?

OVERMUGGED has 10 letters made up of
1 ‘O’, 1 ‘V’, 2 ‘E’s, 1 ‘R’, 1 ‘M’, 1 ‘U’, 2 ’G’s and 1 ’D’

Number of ways = !
! !

= 907200

Repeated Objects:

(4) How many 4-digit numbers can be formed from the set 
{1, 2, 3, 4, 5} if the digits may be repeated?

Number of ways = 5 x 5 x 5 x 5 = 54 = 625

Arrange 10 letters

2 identical ’O’s 2 identical ’E’s

No. of distinct objects = 5 No. of positions/objects 
you want to arrange = 4



Permutations
[ORDER IS IMPORTANT!]
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Circular Permutations

No. of permutations for n distinct objects in a circle = (n - 1)!

Let’s look at examples!

(1) In how many ways can 3 boys and 3 girls 
be seated at a round table?

Number of ways = (6 – 1)! = 5! = 120

(2) How many ways can 3 boy and 3 girls be seated at a round table 
if all 3 girls must sit together?

Use Grouping Method

Number of ways = 3! x (4 – 1)! = 3! x 3! = 36

*** If the seats at the round table are numbered ***

No. of permutations for n distinct objects 
in a circle with numbered seats = n!

Let’s look at examples!

(3) How many ways can 6 people be seated at round table
if the seats are numbered?

Number of ways = 6! = 720



Combinations
[ORDER IS NOT IMPORTANT]
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Definition: A combination is an arrangement of objects 
where order is not taken into consideration

Let’s look at an example!

(1) There are 38 workers in a company. The CEO wants to pick 3 new leaders 
for the company. How many ways are there to pick the 3  new leaders?

Number of ways = 38C3 = 8436

(2) How many ways are there to form the 3 leader committee in which there is a 
Managing Director, a Data Lead and a Senior Manager?

Number of ways = 38C3 x 3! = 38P3 = 50616

Relationship Between nPr and nCr

nPr = nCr x r!

Choose 3 students then arrange them into the positions



More Examples…
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How many ways can the letters of the word GENIUS be arranged 
if all the vowels are to be separated?

3 consonants: G, N, S
3 vowels: E, I, U

Use Slotting Method

Place the consonants first then slot in the vowels

There are 3! ways to arrange the consonants 
and 3! ways to arrange the vowels

Number of ways = 4C3 x 3! x 3! = 144

C C C

Out of the 4 slots, 
choose 3 to slot 
the vowels in

Jane, Ella and Kate went to a restaurant with 7 other friends for dinner.  
They were shown to 2 round tables: one four-seater and one six-seater.

How many ways can everyone be seated such that 
Jane, Ella and Kate are seated next to each other?

Case I: The 3 girls sit at the four-seater

Number of ways = 3! x 7C1 x (2 – 1)! x (6– 1)! = 5040

Case II: The 3 girls sit at the six-seater

Number of ways = 3! x 7C3 x (4 – 1)! x (4 – 1)! = 7560

Total number of ways = 5040 + 7560 = 12600

1) Arrange the 3 girls

1) Arrange the 3 girls

2) Out of the 7 other friends, choose 
1 to sit with them at the four-seater

3) Arrange the group 
of 3 girls + 1 friend

4) Arrange the other 6 friends

2) Out of the 7 other friends, choose 
3 to sit with them at the four-seater

3) Arrange the group 
of 3 girls + 3 friends

4) Arrange the other 4 friends



8

For more notes & learning materials, visit:
www.overmugged.com

‘A’ levels crash course program

IG handle:
@overmugged

DARRELL ER (COPYRIGHTED) ©

Join our telegram channel:
@overmuggedAlevels

Need help?
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years of experience)

82014166
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@shalyntay
(telegram username)

Professionally designed crash course to help you get a condensed revision before your ‘A’ Levels!

Each H2 subject will have 3 crash course modules which will cover their entire H2 syllabus.

The 4 hour module focuses on going through key concepts and identifying commonly tested questions!

The crash courses modules will begin in June 2021 and last till Oct 2021.

Pre-register now on our website and secure your slots!
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