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Introduction

Welcome to Maths Lower Secondary 8: Courssbook. Our series Invites m

to explore mathematics at a deeper and more challenging level, equippi

with the knowledge and skills needed for success in secendary school a

Aligned with the Merdeka Curriculum (Kurkulum Mer p, W) ooks are

designed to do more than teach procedures. They CuliNgte problem-solving

abilities, strengthen reasoning skills, and sha itical thinking. Each
what they already know,

analyse situations, and apply mathematics \ amiliar and new contexts.

Our approach promotes application ing concepts to real-life problems,
enabling students to see the valu ematics in everyday decision-making and
future: learning. The cou alsgl supports deep learning, where students go

beyond memerising fo o explore, connect, -and apply ideas in ways that are

meaningful and 13@
We hopegthe S Lower Seceondary 8: Coursebook becomes a wvaluable

ch leamers journey, inspiring curiosity, building confidence, and

deffeloging a" strong foundation in mathematical thinking that will prepare them for

eMgtudies and lifelong leaming.

— The Publisher



Key
Features
of the
Series

new leaming.

Honeybess build thelr
hives using hexagons

Take Notel

Number patterns
can go up, go down,
or stay the same,

ie2'a%.

highlights the most
" —— important points students
e e should remember in the
PR I R P kR lesson.

invites students to review
their progress and evaluate
their leaming.
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links maths with meaningful values,
giving students space for reflection.

Maths Lab Work

L Brfif oot d ——
]

B e e e e
0 " e e e — i T —

shows students how mathematical

ideas relate o everyday experiences. offers hands-on activities in pairs

or groups to make leaming more



Chapter 1
Number P&
Ch rE
F:@\ Roots

Chapter 3

, Phytagoras’ Theorem
X/

Chapter 4

Linear Equations and Inequalities
in One Variable

Chapter 5

Relations and Functions

Chapter 6
Eqjuations of Straight Lines

Chapter 7
Statistics



Learning Objectives \ .’

Recognise, extend,
and create numb
and object pa

its formula
of the first

. problems
g number and
ject pattemns:

Maths Terminology

Geometric pattemns
Number patterns
Number sequences
Pascals triangle

Have you ever seen lockers
arranged In order, suchg
even and odd nu
Can you work out
and explain h i
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(5)" Prep Time w
Look at the illustration of house numbering in a housing complex below.
1 3 5 7 9 11 13 :

Street \

2 4 L 8 10 12

Complete the table below according to the

1. 1& 20

ushbaring illustration above.

Row of Houses on the North Si ow of Houses on the South Side of
the Strest the Street
House Position Ho House Fosition House Number
House number 1 House number 1 2
House number 2 3 House number 2 4
House number 3 House number 3
Hous be 17 House number . .. 18
mber 10 House number 10

= the completed table above, we can write the number pattern as follows.
*  Number pattern for houses on the north side: 1, 3,5, 7, ...

¢ Number pattern for houses on the south side: 2, 4, 6, 8, ...

In this chapter, we will study number patterns.
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Object Configuration Patterns

To help you understand number patterns more easily, let us first leam about object configuration
patterns. To find out, complete the activity below.

Let=Do i

Do this activity with your classmates.

1. Prepare a box of matchsticks. He aybess i their

2. Arrange the matchsticks as shown in the picture. W SASIE DeRaGR
ce. . Tarming o periect
repesting psiie=n.

First arrangement.

Second amrangement

Third arrangement

Fourth arrangement

Hﬁ\@@

3. mber of matchsticks needed for each arrangement. Record your result in
le below and look for a pattern.

Arrangement (1) Number of Matchsticks
1 &

2
3
4
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Arrangement (1) Number of Mstchsticks
5

n

4. Answer these questions.

a. How many matchsticks are needed to form the 20th arrangemen

b. How many matchsticks are needed to form the n-th arran@ement?

5. Write a short report describing your findingsand s it 18 your teacher.

An object configuration patiern is a way of ﬂﬁﬂng% according to a particular rule so
that they are easier to understand. It shows hOW object®are placed in relation to one another.
The arrangement can be based on shape, r, sition, reflection, or the way objects are

afranged.

In connection with number patte ;
number of objects in each step giiM&arran§ement.

Example 1 : Draw the nex@pai@€m in each of the following object configurations.

AVA AVAVA

Solution \ k at the number of dots in each step:
* lststep— 1 dot

* 2ndstep — 2 dots
* 3rd step -+ 3 dots
¢  4th step — 4 dots

Each new step has one more dot than the previous one.
So the 5th step will have 5 dars.

The dots are arranged in a horizontal line.

Therefore, the picture forthe Sthstepis 0 000 0®
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b. Look at the number of triangles in each step:
* Step1—» 1triangle

So, the 4th step will have seven triangles. /

¢ Step 2 — 3 triangles

*  Step 3 — Striangles %

We can see that the number of triangles follows the pattern @ s
'!.I ff‘f

'!:'1,8, 5r F '"]'
A "F :

Each new step has two more triangles than the previo
\ 9

Exercise 1.1

Draw the next three patterns in each of the ahj-r\@un: shown below in your book.
i o9 e

L T ] [ 1 X J
@ L T J L 1 1 J
@ e® 1 X}
@ [ X ) [ 1 X J
@ L X ee®
2. = =]
¢eeP0Q e
o000 L X Y X XTI XY
000 29200 I XX XX
3.
4




& maths Lower Secondary 8: Coursebook

Finding and Continuing Number Patterns

A number sequence s an arrangement 1 o |lalalsl|lel 7|8
of numbers that follows a particular '
rule. This rule iswhat makes a sequence 11112 | 13 | 14
different from a random set of numbers.
The rule that controls the sequence is 21| 22| 23|24
called a number pattem.

31|32 |33 | 24
Let us look at the numbers inside the
boxes on the right. 41 | 42

Mow, lock carefully at the numbers
inside the celoured boxes.

a. 1,2,3,4,5,.. 61 | 62

b. 31,42, 53,64, .. 71 ?2\
c. 40,49,58,67, ..

51 | 52

94 |95 | 96 | 97 | 98 | 99 |100

The three groups of numbers a nughber sequences.

A number sequence is a set e anged In order that follows a particular pattern.
Now, look at the first number ence, the one in the green box.
1,2,3,4,5, ..
The sequence has owplG pattern.
. 2, 3, 4, 3,
\ o S T =

The is number sequence is that each number Is always 1 more than the previous

other words, the difference between two numbers that are next to each otheris 1.

. you have leamt how to identify & pattern in a sequence and continue it in the first number
seqince, apply the same steps to find the pattermns and extend the next two sequences. Write
your answers in your exercise book.

A number sequence pattern is the rule used to arrange the numbers in a sequence,



Special Forms of Number Patterns

In Mathematics, there are some special types of number patterns. Here are a few examples.
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Name of Number Pattern
Odd Number Pattemn
1. | @ 99060 S606000 GOOGOGOS
1 3 5 7
Even NMumber Pattern Rule:
Istterm =2(1)
2. |90 2000 00006S 00O 11\ R
|2 4 6 N 3rd term = 2(3)
n-th term = 2n
Straight Line Pattern Rule:
Istterm =1
2nd term =2
3 ] L X 1 X n
1 a 3Ardterm =3
nthterm=mn
Trian - Rule:
- - 11+ 1)
% ==} Isttearm =
e 8 - 2
LX) eee 1 X T ]
N 2'ndt¢rm'=2{2+”
¥ ¥ ¥ ¥ 2
1 3 6 10 T 3{3; 1)
¥ ) ¥
" .
. i+
w °0 O e S|
L] L X XX - F- 2
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Name of Number Pattern Explanation
Square Pattern Rule:
Istterm =1 =
o990 eed
3 o900 000®
eeoe @990 sesee
o o889 (T X X 2909000
e o9 L L X J o090 20989
1 4 9 16 25
Rectangular Pattern Rufe:
st tefm =(1+1) x 1
ee00ee 2Mterm=(2+ 1) x 2
0000 GOOOES ) .
6. 0000 GO0000 V0000 drdterm =(3+1) x 3
@00 200¢ 20090 9CGO000®
% 90 5940 S0DS® OO RN . o=
2 6 12 20 30 nthterm =+ 1) = n
=n‘+n
Pascal's Triangle Pattern V Rule:
1 istterm =2""=2=1
. ; 4 2nd term = 25"= 2
' | ' , 3rditerm = 25" = 2°
1 & 4 1
& s a-th term = 2"

Exercise 1.2

NI problems.

three numbers in each of the following sequences.
{1115,
1.4,7; 10,

2. Fill in the blanks so each lines becomes a correct number sequence.
a- 5! 8: ¥ » " E-.-ﬂr 23
b. 4, _ _ 20, 24, 28
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3. Find the two missing terms in gach sequence.
a. T 2V 2733
B e R, 21,25

4. Arrange the following numbers to form a decreasing sequence.

a. 1,53,971 =

b. 15,20,10,5,25 = \
5. Find the terms indicated in the odd number sequence.

a. 12thterm =

b. 35thterm =

6. Find the terms indicated in the even number ce,
a. 15th term = \

b. B0thterm = 2\/

Finding the n-th Te' m ¢ f a «wumber Pattern

ience caf?be written In two ways:

a. Examgle 12
.

6, ... — This [s the pattern of sguare numbers.

3. 5,7, 11, 13, ... == This is the pattem of prime numbers.
la for the n-th term

For example, If U,=n" forn=1,2, 3,4, ...
en, U, represents the n-th term in the sequence.

This formula allows you to find any term such as the 1st, 10th, or even the 100th without
writing out the entire sequence.
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Example 2 : Write the first five terms of the sequence with the formula U,= 20 -3.
Solution : U,=2n-3
When n=1,0U,=2(1)-3=-1
n=2,U=2(2)-3=1
n=3.0:=23)-3=3
n=4,U.,=2(4)-3=5
n=5, U:=2(5-3=7

ThhaN{mJ

So the first five terms are—1, 1, 3, 5, and 7.

Then, if a sequence Is defined only by its first terms, how can you
100th term? You might calculate each term one by one unt

that would take a lot of time. A quicker method is to use the o

The general form of a sequence can be written as: 1 ’
aa+d a+2d, \

where the first term (L7} Is a and the differenc tweern the terms is 4.

Let us examine the pattern of each term
L=a+2d=a+(3-1)d

U=a+3d=a+@-1)d

(10-1)d=a+9d

Us=a+(15-1d=a+ 14d

Therefore, i\ form of the n-th term of a sequence is: -
U=a+{@-1d ..() r

a at: U, ,=a+[n+1)-1d
U,.i=a+nd ..

From() and (i weobtain: L, ., — U, =la+nd —la+ (n - 1)d
=a+nd—(a+ nd—d)
—a+nd-a-nd+d
=d

L?ﬂ.+ L S .Uﬂ = d



