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Introduction

Welcome to Maths Lower Secondary 7: Coursebook. Our series Invites stuygfen

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 (Kurikulum Mer W) ooks are

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

abilities, strengthen reasoning skills, and 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: leaming. The cou alsgl supports deep learning, where students go

beyend memerising fo o explore, connect, -and apply ideas In ways that are

meaningful and |asgfg.

Lower Secondary 7: Coursebook becomes a valuable

We hopegthe ;
; 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

The |l=tter £ comes from
the German wond Zahlen,

which means numbers

Self-Reflection
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invites students to review
their progress and evaluate
their learning.

students recall prior
\ ge and prepares them for

new leaming.

Take Notel

The number 01s
neither positive nor
negative.

aaf
el 2F
highlights the most
important points students
should remember in the
lesson.
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strengthens understanding by
guiding students to choose the
correct Ideas.

Maths Meets Life links maths with meaningffui values,
giving students space for reflection.

Maths Lab Work
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shows students how mathematical
ideas relate to everyday experiences. offers hands-on activities in pairs
or groups to make leaming more
engaging and effective.



Chapte
Proportion

hapter 3
Introduction to Algebra

Chapter 4
Lines and Angles

Chapter 5
Data



David is playing outside
on a cold winter day. He
looks at his w and
sees that the t
is -3 °C. Wh
mean?

Maths Terminology

*  |ndex

¢ MNegstive

* Positive

* Rational numbers
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@ Prep Time

Imagine you are playing a snake board game.
You started at position 0 and your card says: "Go forward 3 spaces”,

Go forward 8 spaces - éward 5 spaces
i g)

R, Go b&CkWBFdl'l

1. Where would you be now?

2. How many spaces have you moved?

0 . Go forward 3 Spaces

Now, what number are you ste oo Go backward 5 spaces
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Whole Numbers

One of the greatest contributions to mathematics was the invention of zero (0). The sy
Introduced to represent the Idea of nothing. On its own, zero means nothing, but v
with ether digits, such as 1, 2, or 3, it allows us to form larger numbers ke 10, 2

The earliest numbers used were the netural numbers [N). With theg¥mv of zero,
mathematicians extended the natural numbers to form a new set called th umbers (W,

N = the set of natural numbers={1,2, 3, ..}
W = the set of whole numbers = (0,1, 2,3, ..}

Whole numbers (W) are just natural numbers (N} wg
extra number. That extra number Is 0.

Thus, every natural number is also a whole W@t
every whole number is a natural number%
Negative Numbers

Subtraction s the opposite ©
opposite of +1. Since

of 0as-1,
ative numbers & Positive numbers
e -
' i ' " ' &

i I
-1 5 opposite of 1

ition. The sign — Is the opposite of the sign +. So, -1 is the
an also write 0 — 1 =-1. This is how we got the predecessor

-2 is opposite of 2
—3 15 opposite of 2

On the number line, the predecessor of a number is shown to its left. For example, to the left of
point O (which represents 0), we mark a point one unit away and label It -1,
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Similarly, 0 — 2 gives the number—2. This number is located opposite to 2 (with O as the base
point). The number -3 is opposite to 3, and so on.

MNow, we can extend the number line to the left of point O representing the number 0. This is
where we put the negative numbers: -1,-2, -3, and so on. The number line keeps goi eyer
to the left, getting smaller and smaller.

When we add negative numbers to the whole numbers, we geta bi bers. This set
is called integers and is written with the symbol Z. We write it like jifs:
L= '[---l _3i _'21‘_1'r ﬂ'i ‘T; 2'1-3: L

The dots at the left and right ends show that

the negative and positive numbers continue w@

By convention, positive numbers +1, +2, +3

- The letier £ comes from
are written simply as 1, 2, 3, .... the German word Zahlen,
which mesns numbers

Intagers
ey -2' -1‘, 0‘. 1' z' e
Whol=
Numbers

0,1,23,..

Matural
MNumbearz

1,23, 4,..
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Let us see how we use direciad numbers in our daily lives. Directed Take Note!
numbers are used to represent guantities that are opposite in nature. i e
Movements in opposite directions, actions with opposite results,
and statements with opposite meanings all make use of positive and
negative numbers. Some examples are given below.

Positive Numbers Negative Numbaers

| Moving upward Moving downward
| Moving right Moving left
| Climbing up | Climbing down
| Going north Geing south
| Temperature above 0°C Temperature b C
| Earning Spending \
“ Moving forward 5
| Peposit
| Increase

Profit

Height above sea lew Depth below sea level

Companig Infegers

Look
the in

gar [Ine with all
rked on it. The ) J C‘

¥

ab@lled O in the centre -4 3 -2 1 0 1 2 3 4
nits the number 0.

The marks on the number line above do not mean that -4 and 4 are the endpaoints. The armows
on both ends indicate that the number line continues endiessly in both directions.

In asceraing order, we write: .. 4<-3<-2<-1<0<1<2<3<4<,...
In descending order, wewrite: ... 4>3>2>1>0>-1>-2>-3>-4> ...
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Example 1 : Write 5, -2, 2, 3, -1, -4, 0 in ascending and descending order.

Solution : Draw a number line with the centre point O representing the number Q.
= B E aQ c o
- * + o * = ; * o
-5 —4 =13 = = (4] 1 P £ -
Let us mark the points that represent the given numbers.
Number 5 is represented by A, while 2 by B, 2by C,
0 by O.
Since numbers increase from left to right on @ number point F (-4) lies to the
left of B (-2). Therefore, 4 < -2.
Similarly, -2 <-1,-1<0,0<2,2< 3, 3 65:
We have 4 <-2 <1 <0 <2< 3 <§ aSithe asgending order.
Reversing this, we get the descending Ofger:
5>3>2>0>-1 }—E}%
E se 1.1
1. Write the opposite of & tement.
a. Gaining 570 pgj e
b. Multiplyin erby 2
c. Aviseinth Rp2,000 per kg
Losg
e m above normal level
2. the integer that represents each statement.

A deposit of Rp50,000 in a bank account
A loss of Rp25,000 from selling a book

c. The temperature of Hokkaido is 10 °C below zero
The base of a ship is 900 m below sea level

e, Anincrease of 15 marks ::Dmpared to the last exam

t& ,—4 by F, and
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3. Fill in the blanks with the appropriate directed number.

Statement Directed Number
A decrease of Rp200,000 per gram in the price of gold —Rp200,000
5 °C below freezing point
Luna's monthly income has increased by Rp500,000

A rise of 6 m in sea level during the full moon
4. Compare the following using less than (<) or greater than (>).
a. -—-38 20 c. O =15

b. 500 501 d. -100 100

5. Arrange the following numbers in ascending an cerf@ing order.
List of Numbers Descending

30, -25,-5, 0,48, 40 \

d.

b. -15,-18 -2, 3. 10, -4 V
100, —100, 200, —250, —300 %

d. '45,-23,78.-87,0,-7

Fractions

g, Laras and Dinda's friend Ryan came over to
piay. They decided to share their chiocolates equally

with Ryan. Each person received four chocolates, J _}f f }'f' ,J )" |
which is one-third of the total. /f 77 i f.‘r
Laras Ryan

Dinda
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A moment later,-another friend Anna came to join them.
In the end, the 12 chocolates were shared among four people,
with each receiving three chocolates, which is ene-fourth of the total.

&) ) ) X
[ 5ES Dinds Ryan N

Half of & unit means dividing one whole into two equal parts gnd takingygne of those parts.

. ohe 1
Mathematically, this is writtenas —, l.e. —.
' two 2
s — ; : e . : ; one -, 1
Similarly, one-third is written as .18 —, and one-TQurt ritten as L 18 —
thrae > four 4
. 11 1 . — _ .
The numbers E, 5' and E represent pards of en ole yriit and are known as fraciions.
Each fraction contains two natural nuggbSEs on written Take Notel
above the other and separated by 3 hor e
The number above the line Is merator, and We cannotuse Das e
the number below the line e denominator: denominaior because division
Together, the numerator and minator form a fraction. by 0 is not possible.

However, O .can be the

nurerator In that cass, the

' Fi_t_i_,’:t_rﬁ:ﬂﬂ frection equals to 0.

For E}:ﬂrmpte: oy re [ PR

All proper fractions are less than 1.
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Improper Fractions

A fraction ' [s called an improper fraction when [ts numerator is equal to or greater than jts
denominator

Case 1: When numerator = denominator
For example: 195°3'a

All of these have a value of 1.

Case 2: When numerator > denominator

For example: 22,2218 100 200 200
PE1'2'3'27 79 a1 10 \

All of these have values greater than 1.

Thus, the value of an improper fraction is either equal te 1 or ihan 1.

Mixed Fractions
A mixed fraction (or mixed number) is'a cmmb[natio\ le number and a proper fraction,

For example: 1%, 'i%, 2% V

N\, /

We know that a numberline i marked with integers. Each integer is represented by-a point
on the line. Between any two ers there is a gap contalning many points that we cannot see
with the naked eye, If e a magnifying glass, the gaps become visible and many more points
that we can mark. Le#Us g#Erk some of these points.

nt O representing 0. The left side of the |ine contains negative
e contains positive integers. Here, we are considering a small portion
gth is one unit.

Take a number lin
Integers, and i

OA of the m\

g=0
2

G

TN
Pl

Part1 Part2
Let P divide OA into two equal parts, OP and PA.

Therefore, OP will be half of OA, so P represents the number % and A represents the nur‘nberg or
1 whole.
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To show % on the number line, divide OA Into three equal parts by the points A, and A,.

0 1 2 3
e 1L < =
L uE 3 3 3 )
o A A, A

Part1 Part 2 Part 3

Here, A, represents the number %, and A, represents the number E

Between two integers, there is not always another integer. For mpi@ythere is no integer

between 4 and 5. But with fractions, it is different. Between any tWo fragtions, we can always find
another fraction.

Example 2 : Represent —?5- an the number line. Q
1 2 Q
) U 7 7 \

Solution

repres.enﬁng the number 0, mark peint A at

k6. can be written as the fractions i and E

20

ToSeempare them, they should first be converted to like fractions (fractions with the same
denofninator).

Weha‘u’ei= P2 = 18

10 10x2 20

MNow, % and ;—E can be compared easily because they have the same denominator.
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Since }E.}. E% , we can say that her performance in the second unit test has improved.

Comparing Two Like Fractions (Same Denominator) Take No'e!

When two fractions have the same denominator, the one with
the greater numerator is the grester fraction.

For examiple: E::-fE a1 }'5? 59::»3{]
SXAMEE 557207 100 1007 120 120

Comparing Two Fractions with the Same Numerator

When two fractions have the same numerator, the fraction withhe area enominator Issmaller

and the fraction with the smaller denominator is greater.

For example: %cz% becaused = 3
55 \C)

—}a.be.zau&eé{?

6
Comparing Fractions When Both V%Mnd Denominators Are Different
: !

to like fractions. This can be done by finding
ator. The commen denominator is the lowest

We comipare such fractions by convert
eguivalent fractions with a com
commen multiple (LEM) of bo

rS.
Let us compare i and 2 -
9 P First, e fnd e LOM £ 10

und B, which 840

multiply the fractions E ><:1i:l

Theresultsare 2 x 11 =22 and 5 x 4 = 20.

SincﬁEEI?Eﬂ,wehavE%}%.
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Arranging Fractions in Ascending or Descending Order

When we need 1o arrange more than two fractions in order, we can follow these steps.

Step 1.
Step 2.
Step 3.
Example 3

Solution

: ‘Arrange E — 2 B ? in uECEI"IdiHQ and descending or '_ :

\s : Exercise 1.2

Convert all numbers into proper or improper fractions.
Find a common denominator for ail the fractions so they can be compa

Arrange the fractions.
7 1 29

9 3

First, convert the mixed fraction into an improper fractign:$g
MNow, we have l—?- 1,2,1—6,2‘? \
9 3 &
MNext, find the LCM of all the denominators (
LCM =72,
MNow, convert all the fractions to have t#e sam nominator.
'9 %9 El'l 2 2x72 &1 2‘? 2‘?::1.'5_’ 348
B 8x9 ?E 6 6x12 ?}'_’
7_7x8_56 64
Q@ 9x8 72 72

Arrange the fractiogs in a5gen ngorder% E 14, 343{__334

72 72 72 72 72

Which gives: { 2« E < 5% p

29 9
8

ions in descending order: 5-1 o =2 = z
3 6 9

the following as fractions.

QX

four-ninths: c. seven-eslevenths

b. three-hundredths d. thirty-seven thousandths

sing factor method:




. Fill in the boxes to show what poi
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Fill in the boxes with the fractions represented by the shaded parts of the figures.

@@‘
o *® L

i
I

| @0®O ‘
OO0

Separate the into groups of proper fractions, improper fractions, and mixed
fractions.

Ln |t
en
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Rational Numbers

A rational number fs a number that can be writterias 2 (g = 0), where p and g are inte

4
All integers are rational numbers because every integer can be wri in
-10

5
For example: 5_=; and —'I+[_]=T

N r ﬂ B - I "
Zero can also be written as E : therefore, 0 is also a rati
All fractions are rational
numbers, but not &k

rational numbers can be

When a rational number is written in decimal form,
the decimal either terminates or repeats in a paggerm.
For example, —% = 0.5 is a terminatin i

1
while E =0.33333... is a repeating dec

written as fractions.

ie2'8%.2

Addition of Integers

We have been addin mall and large whole numbers, such as 5 + 3 or 325 + 154, Now, we
are going to leam ntegers, including adding a negative integer to a positive Integer
and adding twg n egers.

Addition u&l and Negative Integers
5+ (9.

788 to 5 s like earning 5 points in a guiz and then making a mistake that costs you 3 points.
asop your total score is 2 points. So, 5 +{-3) = 2.

Siher way to explain this concept:
Let +5 be represented by a movement of 5 steps upward, and
—3 be represented by a movement of 3 steps downward,
50, 5 + (-3) means 5 steps upward, followed by 3 steps downward.
Thus, 5 + (-3) = 2.



