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Welcomel

At Vector Maths & Science, we value the ongoing pursuit of
knowledge, skills and abilities. Hence, we have established
a clear goal — to sharpen students’ minds and shape their
path towards educational excellence.

To achieve this, we offer more than theories and procedures.

> We build a strong understanding of the fundamentals in
Maths and Science.

> We equip students with practical skills necessary, not
only for a successful academic development, but also in
everyday life.

> We develop materials that correspond to the needs of
the 21st century, preparing our students to excel in the
modern world.

The company’s mission is to provide quality materials
with an emphasis on creativity as well as analysis. Vector
materials encourage users to dive deep into the subject
matter and guide them in the process of discovering and
understanding facts and phenomena.

The slogan ‘Sharp Minds, Bright Futures’ emphasises the
objective of the company, which is to challenge the minds
of young people and encourage them to achieve what they
believe is unachievable.

€D www.vectormsint.com

info@vectormsint.com

(f) @VectorMathsScience
@vectormathsscience




vector %/

maths & science

Contents
Maths
Play with Maths (Pre-Primary) .. ssssssssssssssssssssssssssnnes 4
Maths for Kids (Pre-Primary) e teevee st 8
Let's Start! Maths (Primary) .ttt 12
International Maths Second Edition (Primary) ...nnnnessnsnnnn. 18
Explorers! Maths (Lower SECONAArY) ... 24
Let's Explore! Maths (SeCONAary) s 30
Science
Science for Kids (Pre-Primary) ..o vesves s sessessenans 38
International SCIENCE (PriMAry) ettt 42
International Science (Lower SE€CONAArY) ... 48
SPECIAl EAITIONS et 55
MM Educational GrouUp ... 56
Ry F=Y (=Y g Yo =S 60
DiStribULOrs = OFffiCOS e 64

Key to icons

e Student’s Book Interactive Whiteboard ggggi’:é:s')'g'tm
O Workbook Interactive Flipbook @ Eii‘;t?;:smgita'
@ Teacher’s Book




What do our Maths books offer?

They promote the development of thinking skills that

are linked to the mental strategies used when we process
information, make decisions, solve problems, etc.

And we achieve this, using innovative, creative and practical
materials!

Maths

Our Science courses offer a chance to experience
an exciting adventure into the mysteries of nature.
The students need only to be persistent,
open-minded and to use their critical thinking.

It is our responsibility to equip them with the
resources, materials and skills necessary to
succeed.

Science
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Play with Maths (Pre-Primary)
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Let’s Start! Maths (Primary)

International Maths
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Explorers! Maths
(Lower Secondary) p.24
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Pre-Primary

Play with Maths

Designed for very young learners, Play with Maths, which consists
of two books, is sure to thrill children. The purpose of the series
is to bring children into contact with Mathematics in a fun and
entertaining way, through an abundance of activities.

Children are familiarised with basic mathematical concepts such
as numbers, patterns, tables, etc. that help them enter the world
of mathematics in their school life more easily.

2 LEVELS up to Al+ @ ¥

COURSE FEATURES

( For Students )

e illustrated cover pages that trigger the interest of young learners

e examples in every unit that help learners understand the concept
taught

e various activities that activate the mathematical thinking of
young learners in a fun way

e extra activities and games to recycle and consolidate learning

e visual problem-solving strategies that help learners understand
the relationship between numbers and quantities

e colour-in pages

e main learning objectives presented at the beginning of each unit

¢ suggested vocabulary that can be used throughout the unit

e list of the corresponding flashcards to every activity

e a section with students’ common difficulties also presented in the
example pages

e extra material (activities, games, flashcards, etc.) that helps the teacher
conduct the lesson

¢ a pictorial tool (Bar Model Method) used to organise and visualise
relationships between known and unknown quantities in word problems

e keys to all activities

¢ a brief list of everything learners were taught at the end of each unit

* a glossary to support the use of mathematical terms

COMPONENTS

0000

4

Student'’s Student'’s Teacher's
Book Digital Digital
Resources Resources
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Subtraction to 10
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example 2 There are 9 birds in a tree.

Suddenly 3 of them fly away.
How many birds are there left?

Cross out the squares to show the birds that

fly away. 9 birds

i

3 birds

Complete the numbers on the bar model.

(3) ?

Write the number sentence.

®©-0-©

Answer . There are _6__ birds left.

- /j Subtraction to 10
3 [

ctivity 2@ Ben has 8 tools.
He loses 1 tool.

How many tools does he have left?

Cross out the squares to show the tools he loses.

8 tools

—

1tool

Play with Maths A, Student's Book

Complete the numbers on the bar model.

O

]

?

Write the number sentence.

He has _ tools left.
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a ‘Common
Difficulty’
section

example pages

to facilitate
teaching

/
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Flashcards (example 2) Flashcards (activity 2a)
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3. ion fo 10

| - students have learnt to:
@ subtract -

(V) calculate subtractions that equal to 10.

(V] complete bar models for subtraction.

() find ot the number of objects i a group that are remaining after some are taken away.

N

« Dividte Ssinto pairs
+ Ask one §in each pair to draw and cut out 5 to 10 ish (e g. 7 fish).
+ Ask the other § in each pair to draw a fish net and write 2 number upto5 on it g 4).

« Ask the first § in each pair to put the number of fish shown on the netin it (g, 4)

- Say to $s ‘The pair that has 3 fish left wins a point!.

- Askpairs to count whether they have 3tish left to win a point

Play with Maths A, Teacher’s Book
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« Repeat the actmity by having Ss write another number
on the net and by saying the number of fish left that
‘apair shouid have in order to win a point.

+ Have pairs count the points they won.

« The pair with the most points wins.




sample pages

activities for
practice

Patterns
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example 2 Thisis o pattern. 'wtivity 24  Thisisapattemn.
What comes next? What comes next?
bk Ly
. . Y ra raed SRV rded pa
I [N

Circle the group that repeats. Circle the group that repeats.

AT L8 gE:’Mm s

Play with Maths A, Student’s Book

@ Draw what comes next. Draw what comes next.
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"Answer - A giraffe comes next. - Answer comes next.
52 E—
N

Pre-Primary

key to extra activities provided

/ flashcards

-

Extra Activities |
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One balloon is brown and the rest are purple.
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Y

attractive illustrations

6ddiﬁon and subtraction to 20

ctivity 1A | Ben has 12 peaches.
He buys 4 more peaches.
How many peaches does he have now?

. 000000 00
. 000000 o0

Count the squares that show the peaches he has
and the peaches he buys.

00000c0cofcdfenas

@ Complete the numbers on the bar model.

%Answer " He has peaches now.

. .2 =) Write the number sentence.

Addition and subfraction fo 20

tivity 20 Lily has 8 dolis.
She finds 7 more
How many dolj

dolls in a box.
does she have now?

'ﬁ;ﬁ‘j’ft‘?

Vtep =) Count the squares that show the dolls she has
and the dolls she finds.

3

.~

4

{ 2

:’10
iﬂ

Play with Maths B, Student’s Book

1122 4) Complete the numbers on the bar model.

O-0-0

dolls now.

She has

extra /
activities 4. Addition and
provided

Aditon and subtacton 0.2 ||

ivity 18 per

s 12 pacches.
Holouys 4 more peaches

Entfliicl dok 2aan  akre
AR AR Aok 2aas  aee
and the peaches he buys.
SEosEsEnonEnEeEE

D compeethe umbersan the barmodel.

Flashcards (activity 1a) Flashcards (activity 1b)
« more. « more

Hands in action Hands in action

As

pape Ask

Play with Maths B, Teacher’s Book

o

Explainte b

S5, “Youhave 4 the paper (eg.5
Finally

they have
counters they have now. cortesponding addition sentence (6.+5 =10,

/ flashcards

Digital Resources

altogether

Play with Maths B, Teacher’s

Digital Resources

as many as

Play with Maths B, Teacher’s




Pre-Primary

8

Maths for kids

Maths for kids is a two year course that introduces very young learners

to the world of mathematics. Through this course, students learn about
numbers, shapes, measurements, position, addition, subtraction, and other
mathematical concepts.

The series places emphasis both on the presentation of each topic in a
simple and comprehensible way, and also on the activities that ensure that
each new mathematical concept is conquered. Through questions, students
realise the existence of mathematics in their everyday life and therefore
their learning process becomes more meaningful. Through practice,
students become confident and they build a strong base for mathematical
development.

2 LEVELS up to Al+ ® &

COURSE FEATURES

( For Students )

e illustrated cover pages and vivid pictures that trigger the interest

of young learners

various activities that activate the thinking skills of young learners

in a fun way

extra activities and games to revise and consolidate learning
self-evaluation sections of everything learners were taught

flashcards that help students understand the mathematical meaning
resource sheets for extra practice on the mathematical concept taught
revision pages to refresh what students have learnt in each unit
colour-in pages

¢ a table with the corresponding learning objectives, materials,
flashcards and resources that are needed throughout the level

e step-by-step instructions for the teacher to follow

e revision on the vocabulary taught in each unit with the help of
flashcards

e crafts sections related to the subject taught

¢ additional materials (posters, resource pictures, etc.) for more practice
in class

* ‘More Practice’ sections with photocopiable/downloadable materials
with extra activities on the topics taught

e keys to all activities
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[o) Book Book Digital Digital Flipbook

v Resources Resources
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mathematical concept s/

presented with vivid
/ pictures

[ Activity 1 Write the numbers.

Look at the pictures.

[ Activity 2 Draw lines to match.
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[ Activity 3 Count and write the number.
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mind maps to help
students revise the self evaluation
keywords of the lessons section

Activity 2

Revision
more - " Activity 3 Draw lines fo sort.

a--es Ay

| can wear | can eat

rectangle

K circle ;

Activity 4 Write a - d to match.

Q %
. 3 L) °am
O A~ G| oo
Activity 1 How many animal faces are there? Count. DQ Dq ( circle ( triangle
a | can:
@ 5, ¥ « ‘% R

- @ count sets of up to 5 ob,

* ” ’ “ ©o» & o @ say which has more and w ha
@ say the number that is 1 n
QI Y ‘%I o @ recognise a square, circle,

@ recognise which is heavier or light
@ sort objects

Maths for kids A, Student’s Book




Pre-Primary
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sample pages
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Count 0-5

Lesson Plan

What you will need:

Materials: coloured pencils, pencils

Resources: RS count 0-5, More Practice 3.

Flashcards: count 0-5, number five,
number four, number one, number three,
number two, number zero

Look at the pictures.
* Have Ss open their book at page 30.
« Draw Ss’ attention to the pictures, and ask
them to say what they see (numbers 0, 1, 2,
3, 4, 5, vegetables).
* Explain to Ss that in order to count the
vegetables, we should point to each
vegetable one by one and say the numbers
in order. Explain to Ss that we start counting
the numbers in order from number 1, as
number O shows that we have nothing.
* Show Ss each picture one by one and ask Ss
to count how many vegetables there are in
each picture (1 lettuce, 2 carrots, 3 peppers,
4 onions, 5 cucumbers).
* Ask Ss questions such as the ones below to
help them practise counting. Keep in mind
that you should ask Ss to count up to 5
objects:
> How many pencils are there in the pencil
case?

> How many drawings are hanging on that
wall?

> How many markers are there on the
board?

> How many doors does our classroom have?

* Ask Ss to show each object one by one
while counting.

Lesson 1
Count 0-5

Look at the pictures.

L
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Activity 3

[ oot ]
Activity 1 Write the numbers.
" acivity2 Draw lines to match.

Count and write the number.

ﬁ, .

% p—
Flashcard game

* Show Ss the flashcards ‘number zero’,
‘number one’, ‘number two’, ‘number three’,
‘number four” and ‘number five'. Ask Ss to
count aloud from 0 up to 5.

« Have Ss sit in a circle. Explain to Ss that you
will show them flashcards with a number,
and they should show the same number
of fingers as the number they see on the
flashcard. You can show them the flashcard
‘count 0-5' to remind them how we use our
fingers to show the number we see. Give Ss
some time to see the flashcard and then
hide it.

* Give Ss some time to do the activity.

Activity 1

* Ask Ss to turn to page 31.

* Provide each S with a pencil.

+ Explain to Ss that they will find out which
numbers are missing and write them in the
pumpkins. Help Ss by reminding them how
we count from O up to 5.

* Give Ss some time to do the activity.

Lesson 1

Activity 2

+ Explain to Ss that they will count the
penguins in each picture and draw lines to
match the pictures with the correct number.

* Give Ss some time to do the activity.

o ©o

Activity 3

* Ask Ss to look at the pictures, and explain to
them that they will count the animals they
see in each picture and write the correct
number in the boxes provided.

* Give Ss some time to do the activity.

@w G

o.®
@we U

L e%e

Resource Sheet

* Ask Ss to turn to page 79.

+ Show Ss how to hold the pencil correctly in
order to write.

+ Ask Ss to trace the numbers 0,1, 2, 3, 4, 5.

+ Give Ss some time to do the activity.

More practice

* Provide each S with a photocopy of More
Practice 3.1, coloured pencils and a pencil.

+ Explain to Ss that in the first activity, they
should count the different sea animals and
write the numbers.

* Give Ss some time to do the activity.

* Then explain to Ss that in the second
activity, they should colour in as many
flowers as the number above shows.

*+ Give Ss some time to do the activity.

37/

step-by-step
lesson plans

" Revision 3

What yo

numbel
numbel
sorting,

* Have Ss

help the

> Which
> Which

have?
> Which
> I have

Activity 1

animals

Lesson Plan

Materials: coloured pencils, pencils

Resources:

Flashcards: circle, count 0-5, heavier, heavy,
less, light, lighter, more, number five,

Revise the previous lessons.

« Give Ss some time to look at the picture.

« Show Ss ll the flashcards of the unit one by
one, in order to revise all the words taught.

« Ask Ss questions such as the ones below to

> Can you count up to 52

> What shape does the frame on the wall

one list with soft toys. Where should | put
a teddy bear and where should | put a toy
car?

appropriate picture.

+ When Ss count the animals, it's a good idea
to grasp the opportunity to revise sorting by
posing questions such as:
> How do | sort animals in this activity?
> How many types of animals are there?

*+ Give Ss some time to do the activity.

®:0é R w)
&

u will need:

olour in Unit 3

r four, number one, number three,
r two, number zero, rectangle,
, square, triangle

open their book at page 42.

m do some brief revision:
number is after 3?

number is before 2?

is heavier, an elephant or a mouse?
two lists. One list with hard toys and

« Provide each S with a pencil.
« Explain to Ss that they will count the

and write the numbers next to the

Activity 2

« Explain to Ss that they should look at the
pictures and tick the picture that has one
tree more.

+ Give Ss some time to do the activity.

Revision

@D,
G

@Dy
[romber 05 %
L s0ting 4 riangle Y lishter ¥

" Activity 1

How many animal faces are there? Count.

L

(" Activity 3

I can wear

O A+ Guoe| | Cosonse| |

Oc 0e Gef |
o«

{2 count sets of up to § objects

125 saywhich has more and which has.
(25 saythe number that is 1 more than an
(2 recognise a square, circle, rectangle:
12 recognise which is heavier or lighter

(25 sortobjects

Draw lines to sort.

aea

Write - d to match.

Activity 4

the correct word.

*+ Read the words in the boxes aloud to Ss.
« Explain to Ss that they will look at the
pictures and write a-d in the boxes next to

* Give Ss some time to do the activity.

Oe As
Oe Qe e b |

Revision 3

1 can eat I can

Colour in activity

to each shape.

Activity 3

« Read the sentences in the boxes aloud to Ss.
« Explain to Ss that they should look at
the pictures and draw lines to match the
pictures with the sentences.
- Give Ss some time to do the activity.

I con wear

Icon eat

* Now, read the sentences of the ‘I can’
section one by one and discuss them with
Ss to understand the level of knowledge and
skills they have achieved.

« Ask Ss to turn to page 95.

« Provide each S with coloured pencils, and
ask them to colour in the picture.

« Explain to Ss that they will colour in the
picture with only the colours they see next

+ Give Ss some time to do the activity.

o In the next lesson, Ss will be working with crafts.
They are asked to prepare a construction. Please
go to the *Hands for Crafts’ section of this unit on
page 80. Read the instructions and prepare the
‘materials that you will need in class.
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key to all
activities
provided

colour-in /
activities

Maths for kids A, Teacher's Book



L Hands for crafts

/\\.
crafts section

related to what
students were

taught in the

unit

What you will need:

Materials: Ad pieces of white card,
air dry clay (white), cookie cutters in
2D shapes (circle, rectangle, triangle,
square), paint brushes, paper cups,
tempera paints (or finger paints),
‘water

« Provide each S with an A4 piece of
white card, clay and cookie cutters (1 of
each shape).

+ Explain to Ss that they will make an
image with 2D shapes.

« Explain to Ss that they will make a thin
layer of clay and cut some pieces with
the cookie cutters. Then, they will place
the pieces together on the A4 pieces
of white card to make an image, e.g. a
house, a big building, a robot, etc

80

« Provide each S with tempera paints (or

« Explain to Ss that they wil paint the

* Give Ss some time to do the activity.

finger paints), paint brushes and paper
cups with water.

Maths for kids A, Teacher's Book

clay.
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(" Resource Sheet - Lesson 1

D

255

number seven

Maths for kids A, Teacher'’s
Digital Resources

Name:

More Practice 3.6

Activity 1

A 0 1=

Activity 2

Sort the pictures.

Sort the pictures.

/

100

Copyright © Vector M & § Publishing

extra material
for further
practice

\/

Maths for kids A, Teacher’'s Book

-

resource

sheets for
extra practice

flashcards with
pictures to help
students connect

the words with
the mathematical
concept taught

Maths for kids A  unit 3

(" Resource Picture: More Practice 3.6
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Activity 1
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Cut out the pictures.
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Maths for kids A, Teacher's Book

Maths for kids A, Teacher's Digital Resources
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L et’'s Start! Maths

Let's Start! Maths is a robust series, which uses effective

learning and teaching methodologies in order to smoothly ease
@ primary learners into the exciting world of maths. Aimed at the

development of problem-solving skills in young learners, the series

introduces a variety of word problems to challenge them. The main

goal of the series is the improvement of students’ deductive skills

in order to help them achieve mathematical proficiency.

The six-level curriculum of Let's Start! Maths is based mainly on
the Singapore Maths method and follows international standards.
The series adopts the model drawing approach which helps
students develop a wide range of problem-solving strategies. Let's
Start! Maths encourages students’ creative and critical thinking
and enables them to develop basic mathematical skills such as
analysing, reasoning and justifying, making good use of the three-
step transition ‘concrete-pictorial-abstract’ which is crucial to the
Singapore Maths method.

6 LEVELS up to A2 @ &

COURSE FEATURES

( For Students )

e cover pages with high-quality illustrations to attract the interest of
primary students

e visual and pictorial representations that facilitate learning

e colour-defined frames with detailed theory

e graded activities to enable students to comprehend core
mathematical concepts and processes and to ensure the gradual
development of mathematical knowledge

¢ a ‘Solve the problems’ section that aims to help students strengthen
essential problem-solving skills in context, with the help of model
drawings

e numerous activities to reinforce students’ understanding of
mathematical concepts and processes, and develop their problem-
solving skills

¢ a glossary with visual representations, age-appropriate definitions
and examples that ensure the gradual development of students’
vocabulary

e supplementary theory frames assisting students in further
understanding and completing activities

wn
[
E
z @'
g
b Student’s Workbook Teacher's Student’s Teacher's Interactive
(o) Book Book Digital Digital Flipbook
() Resources Resources
12 vector
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¢ a detailed map of the Student’s Book, Workbook and Teacher’s Book that
helps the teacher understand the structure of each book

e a cover page with a list of the learning objectives, thinking skills, key
concepts and warm-up questions in each unit

e step-by-step lesson plans for each unit

¢ thought-provoking questions that promote exploration of mathematical
concepts and processes

¢ a Mid-Year and an End-of-Year Test with activities to assess students’
attainment of knowledge and skills

e revision activities to monitor students’ progress

e the key to all Student’s Book and Workbook activities

e a pictorial tool (Bar Model Method) to organise and visualise relationships
between known and unknown quantities in word problems (introduced in
the second level)

e consistency of the mathematical content throughout the series

13



sample pages

theory section

various activities for practice

s

D

Order numbers

E Michael has 11 .

%%%%"

A\
a3

Jenny has 15 strawberries. .

w@@@%ww@wwww@w

é James has 12 strawberries.

%%

Jenny has the greatest number of strawberries.
Michael has the smallest number of strawberries.

15 == is the greatest number.

1 == s the smallest number.

We arrange the numbers from the smallest to the

greatest.
n 12 15

smallest greatest

. J

mary

Pr

0 Look at the numbers and answer the @

questions.

A A

a. Which number is the smallest?
b. Which number is the greatest?

c. Arrange the numbers from the smallest to
the greatest.

J

smallest

o Write the missing numbers and answer the
questions.
a. 15 17 *
Which numberis | Which numberis™
the greatest? the smallest?
e R
Which number is Which number is
the smallest? the greatest?

®

J

Solve the problems

a. There are 9 birds in the tree. 3 birds fly away.
How many birds are left in the tree now?

There are birds left in the free now.

b. There are 7 students sitting in the bus. 1 student
gets off the bus. How many students are left in

€. (O There are 10 cakes. There are 6 girls.

How many more cakes than girls are there?

There are ‘ more cakes than girls.

d. O There are 9 bowls and 5 cats. How many
more bowls than cats are there?

3)
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Let's Start! Maths 1, Student’s Book
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J-UJ-0Us “oroblems:

~—1__ section
There are ‘ more bowils than cats.
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extra activities for practice

in the Workbook

\ Complete with the words in the box.
greater  smaller

a. 17is than 13. b. 12is than 14.
c 20is than 18. d. 16is than 19.
e 19is than 20. . 19is than Tl a
g. 15is than 17. h. 18is than 16.

bl Put < or > in the boxes to compare. b.

[~—ea. 19 I:I 20 b. 18 I:I 7 o

c 19 D 16
e 1 D 10

w Circle the correct numbers.

a. greaterthan 15 | 177 12 16 15 20 I
b. smaller than 13 | 18 11 15 12 10 I
e smolerhonts [ 18 20 15 16 10 |
d greaterhants | 17 12 20 13 19 |

revision,
mid-year
and end-of-
year tests
included
in the
Workbook

Let’s Start! Maths 1, Workbook

AR CR L R

b.

tl Count and write the numbers.

NNYYYNY

@@r

CAGA ™ GA
E Circle the correct number.

the greatest number

the smallest number

()

o

Mid-Year Test

&] Write the missing numbers.

Let's Start! Maths 1, Workbook

End-of-Year Test

b Count and write the numbers.
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Let's Start! Maths 1, Workbook
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Subtraction

a brief
introduction
of the unit

Maths 1, Teacher's Book

Let’'s Start

LEARNING OBJECTIVES KEY CONCEPTS
« Perceive subtraction as the act of taking In this Unit Ss will learn how to:
« Subtract by taking away objects from sets.
. tof courtting pairs for numbers up
backwards. to10.
~e « Subtract by counting backwards starting « Subtract by counting backwards.

from the greater number.

« Subtract using a number line.
« Use the subtraction (-) and equals (=) signs.

+ Respond to questions such as How many THINKING SKILLS.
ot - Classifying

- Use number . whole
facts.

+ Model a subtraction word problem using P
pictorial representations or everyday WARM UP QUESTIONS
jects.

« How many fish are there in the pond now?
« How many birds are left on the tree now?
« How many ducks are left in the lake now?

justify the reasoning behind the process.

mary

Pr

step-by-step
guidelines
for the lesson

key to the activities of
the Student’s Book

O] bers 11 fo 20 1020 ()

© circle groups of 10, count and write the numbers. p|ace valve @ How many tens and anes? Wite the numbers. Compare numbers up to 20
[ earmp—

u.'l1-DmundDu‘ selA seln»

FFHEE vvv O [ V09 0y,
=) 00899 & 5050
Bonds Eﬁlnu:@ e 19aJwnand [ ones VOSE 55“

Tten Fones © vt the numbers. 1B 15
e—— o 0ad| BT ]
a~ ‘ S0, 11en ond 3 ones.

Ishesameasid. |

 setAhosis ‘ | setBhasis
b. 1am1Dkl¢ red apples. | | green opples.

< 10and 12
BSOS SOS
SOSSS S s @ How many tens and ones? Complete the place
value tables.

a8 ‘ .
104+5=] 15 k
E& 151 more fhon 13, 13 islessthon15.

1 Jten | 5 fones b. 12 There are more green apples than red apples.
There are fewer red apples than green apples.
@ @

Let’s Start! Maths 1, Teacher’s Book

®
o«

o Activity @ + Explain to Ss that all teen numbers are ten om Activity @ Compare numbers up to 20
and some more.
a. Agroup of 10 apples should be circled. + Focus $¢ attention on the table In this a.17=1tenand 7 ones + Draw Ss’ attention to the theory section.
10 and 6 make 16. cection. b. 14=1tenand 4 ones + Draw Ss’ attention to the picture.
b. A group of 10 cubes should be circled. + Explain to Ss that we call this a place value c.19=1tenand 9 ones + Have Ss count the red and the green
josnd make >, table. We use this table to write a number apples.
c. Agroup of 10 bottles should be circled. in tens and ones. O Activity ° « Explain to Ss that there are 13 red apples in
UL/ Chis + Ask Ss How many tens and ones does . setAand 15 green apples in set B.
number 15 have? (Number 15 has 1 ten and UL RS + Write ‘13" and 15’ on the board.
Place value 5 ones.. b-10and 6 is 16. + Explain to Ss that to compare these
+ Allow Ss some time to think about their cyloand2i=l2 numbers, first we compare the tens.

+ Draw Ss’attention to the theory section. answers. « Point out to Ss that both numbers have 1

- Draw Ss’ attention to the picture. o Activity @ ten, so we have to compare the ones.

+ Explain to Ss that we can see a group of 10 . + Explain to Ss that 15 is greater than 13 or 15
dolls and 3 more dolls. We know that 10 " [ ens | on is more than 13, because 5 is greater than 3.
and 3 make 13. _ + Write 15> 13 on the board.

+ Explain to Ss that we call each object one 1 n + Explain to Ss that we can also say that 13 is
and each group of ten objects a ten. smaller than 15 or that 13 is less than 15.

+ Write 10 +3=13 on the board. + Write 13 <15’ on the board.

+ Explain to Ss that number 10 is the same as « Ask Ss Which is more, 16 or 122 Why? (16 is
:e‘sf;::‘;ifelshe same as 3 ones, so 13is1 o Tens more than 12 as both numbers have 1ten

" g but 6 is greater than 2).

« Point out to Ss that we call the numbers 1 « Allow Ss some time to think about their

from 11to 19 teen numbers. e

- J

16 vector
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theory section

Ve

\' Number patterns (2)

- -
'I'ISO) \ 1200) l250> ? ) \ 1350)

+§0 +§0 +50

. 150 1200 1250 (300 1350

+50

4 e
We add 50 to get the next
number. [

A A D AA

+1000

6000 7000 8000 9000 (0000

‘f' -

+1000 +1000 +1000

=
We add 1000 to get the next
number.

£ 3

T 1

- e

We subtract 100 to get the
next number.

(&

J

\7@ \i>

al

G Complete the number patterns.
a. 4000, 5000, 6000,7000, )
b. 2120,2220, ), 2420, 2520
C. 685567556655, ), 6455
d. 3021, ____J, 5021, 6021, 7021

e. 7060, 7050, 7040, ), 7020

B
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M
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o)
C
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©
o)
2
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)
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v
o
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From decimal to percentage

How can we write 0.12 as a percentage?

We multiply the decimal by 100%.

Al
0.12 x 100% =12%

m@ Change the decimal fo a fraction
with a denominator of 100.

Remember, when we
multiply a decimal by 100,
‘we move the decimal point

2 places to the right.

012—12—12

999@ Wrile the fraction as a percentage.

-2 _
012 =g =12%

ZCUEYP Write 0.4 as a percentage.

0.4 100% = 40%
OR

04 20 _ 40%

m Write 0.07 as a percentage.

0.07" x 100% = 7%
OR

-z
0.07 = 706 = 7%

(9)

° Write the decimals as percentages.

a. 05 = ) b.o9 = ) c o1 =( )
d. 023=___ ) eo028=__ ) f o3r=__ )
g. 001 = ) h.oo002= ) Q. 006= )
o Put <, = or > in the boxes to compare.
a. 37% [ ) 037 b. 003 ) 30%
c 068 ) 8% d. 08 [ )8%
e 12% [ ) on foo1 [ )0%
g 9% [ ) 009 ho 3 ()5
° Complete the table.
20%
45%
5%
-
25%

X4
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o

(an]

w
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e
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S
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various
activities
for practice
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INnternational Maths
Second Edition

Vector International Primary Maths Second Edition is a pioneering series
based on the modern principles of Maths teaching, which introduces
students to the exciting world of maths. The series aims to captivate
students’ interest, motivate mathematical investigation and assist students
in developing and mastering the skills necessary for success.

This contemporary six-level series for primary students aims to reinforce
skills such as critical thinking, problem solving and logical reasoning
through a balanced and progressive development of learning objectives.
The syllabus is structured in a spiral form to promote a holistic view of
Maths and to enhance the interconnection between different domains.
Each lesson is carefully designed to enable students to gain a deep
understanding of core mathematical ideas.

6 LEVELS up to A2 ® %

COURSE FEATURES

( For Students )

e age-appropriate mathematical learning objectives

¢ a gradual and spiral development of mathematical knowledge

¢ lessons based on the teaching model of Engage, Explore, Explain,
Elaborate and Evaluate (5 Es' Model)

e simple and comprehensible vocabulary to support EAL (English as an
Additional Language) students

¢ gradual development of mathematical terminology and literacy

e visuals and pictorial representations that facilitate learning

e stimulating activities that enhance the consolidation of knowledge
and reinforce critical thinking and mathematical reasoning skills

e a special emphasis on the development of problem solving skills

e enjoyable games, puzzles, riddles and crosscurricular activities that
enhance a positive attitude towards mathematics

e review pages at the end of each unit

¢ workbook/supplementary activities for individual practice

e resource sheets to support understanding of mathematical concepts
and processes (provided at the back of the Workbook)

e glossary with visual representations, age-appropriate definitions and
comprehensible examples

e modern student-friendly layout with high-quality illustration

¢ extension of mathematical concepts in real-life contexts

7

|—

E

z @'

2

s Student’s Workbook Teacher's Student’s Teacher'’s Interactive
le) Book Book Digital Digital Whiteboard
O Resources Resources

18 vector
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Shopping Centre

— -

.‘n“!

e specific learning objectives for each lesson

e consistency of the mathematical content throughout the series

e unit maps at the beginning of each unit to provide well-organised
information about the mathematical content of each lesson as well as
students’ prior knowledge

list of possible common student preconceptions for each lesson
cross-curriculum links

extensive step-by-step lesson plans for all lessons and the review section
thought-provoking questions that involve higher-level thinking to enrich
the lesson content and trigger critical thinking

differentiated activities for students of basic or advanced performance
brief description of games, riddles, puzzles and cross-curricular activities
EAL (English as an Additional Language) support

review and assessment pages for each unit with detailed guidelines on
how to approach and carry out each activity

keys provided for all the activities

safety warnings and guidelines

reminders to facilitate the teaching procedure

resources such as resource sheets and worksheets to support
comprehension and extension of knowledge available on our website
www.vectormsint.com

suggested digital activities using age-appropriate and user-friendly
applications for coding, geometry, etc. easily accessible with the use of
QR code

19
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Activities
1. Draw lines to match.
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2. Circle the correct answer.

curved line

Lines

o straight lines / T

mary

Pr

e zigzag lines /\/\/ /\/\

)

vector

maths & science
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a. The green lines are curved / zigzag lines.
b. The blue lines are straight / curved lines.

c. The black lines are straight / zigzag lines.

. What lines are there in the pictures? Tick ().

oy

D’—‘D

o

s

e curved lines /\ /\/ lllll -T] Ke\l?words 1
'.:_'r" |{{‘ Straight line
1_":“'-'1" curved line ‘

curved [

zigzag ()

zigzag line !

L

straight ()
zigzag (]

curved [
straight (]

©

J

theory section

a list with keywords

(®

.

Materials Glossary
X —‘CO
g 100 square ERnnnoGOGT o

0 1213141516 171819 |20
. @ R @
@ A wn - . p
. : ) )
A4 paper Blu-Tack coloured counters envelope interlocking S n g
encils cubes 8182136 5 86 67 8 89 50
s g} :H:vz Tt o] —qu w o
= =) g 3
ki /, =1 detailed 20 shape =
el / q / n . n
F e e Y presentation -
paint pencils play dough rubber scissors. 7, Of the square  triangle  rectangle  circle pentagon  hexagon w
5 3D shape = =
g cosreom mleatss [
materials and - >
cube  cuboid sphere cone  cylinder pyramid triangular prism
' » ' the g/ossary add to put numbers or groups of objects together
A4 paper A4 whlte black sticky  coloured glue |nterlocklng addition @ number sentence that shows adding
tape pencils cub eg.6+3=9
.‘, 2 » alter - 1 _ The brown boat is after the green boat.
&
A & Jé * ’ afternoon the part of the day between noon and about 6 o'clock
’ altogether how much of something there is after we add all parts
paint paintbrush ug?é’:;rs pencils  playdough  scissors backwards in the direction that is behind us
balance scales atool we use to measure how heavy something is
— |
balanced when the things placed on the two sides of a pair of scales weigh the same
| before E-11] A e vellow boat s before the green boat
straws

J




2.6 Let’s put them together! BESEME

1. How many are there aliogether? Write the numbers. 3. Count the squures and write the numbers.

eeew : -xﬁ- e b
L2 2 b w0 - 0 - 0 e &
c - PSS S - * K E
- o <J -0 -0 AlNEEER %
d - . -U & ©
A ks e *  * s

o)~ [ -

2. How many cubes are there altogether? Draw lines fo match. D ........
4. How many animals are there altogether?
' l l l ' Wiite the numbers. .ﬂ,‘_
g -
(A (D) ; ; .

. @ elghl ; =
D + [:] = D There are [:] animals altogether.

@ ©)
&

extra activities for ,/

practice in the Workbook

™
m@m 2 Unit Map

tupes of lines, S5 willal: i 20 shapes, describe their I F 2.3 More 2D shapes

: igh folding
bers. Finall objects
together or taki The unit is divided

I 2.2 Name the 2D shnpes

ogrise three tpes oflines:strlgh,curved ond zigzag
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e
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Maths and technology!

34 caun Iher siraght sides and comers

an overview of each suggested digital activities
lesson with supplementary with the use of QR codes

information for the teachers
to monitor the progression of
knowledge throughout the
units
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2.6 Let’s put them together!

2.6 Let’s put them together!

How many apples are there altogether?

When we put togethr, weadd.

TIIIEE VLI HUYOUOT
(

6 . 3 5

sand3is.

LESSON PLAN

How many apples are there altogether?

«Draw Ss'attention to the picture and ask them to say
what they can see (a man in a market, red and green
apples, oranges).

« Ask Ss the introductory question How many apples
are there altogether?

« Allow Ss some time to think about their answers.

+ Encourage Ss to express their opinions and initiate a
short discussion i class.

« Don't correct s’ answers at this stage of the lesson.

Look!

«Draw S’ attention to the Look! section.

« Have Ss count the red apples and then the green
apples to find that there are 6 red apples and 3 green
apples.

«Make sure that Ss count correctly (e.g. Some Ss may.
count some objects more than once or not count
some objects at all.).

« Explain to Ss that they have to find how many red
and green apples there are altogether.

Activiies
1. Circle the cormect number.

< 6rs/s

)

of play dough are.
there alfogoher?

Kegwords
altogether
Pt together
add

« Explain to Ss that we count all the apples together to
find how many there are altogether.

« Have Ss count aloud with you.

+ Make sure that Ss realise that they should start
counting the apples one by one and that the last
number they say shows how many apples there are
altogether.

«Point out to Ss that there are 9 apples altogether.

« Explain to Ss that when we put things together, we
add them.

«Write 6 +3 =9’ on the board.

« Explain to Ss that we read (+) as ‘and' and (=) as 'is’,
sowe say that 6and 3is 9.

« Provide Ss with interlocking cubes (2 different
colours).

« Encourage Ss to use the interlocking cubes to
answer the questions below.

« Draw Ss' attention to the picture in the previous
section and ask them How many oranges are there
(There are 8 Itogether.), There

e 2che he

e
basket. How many cherries are there altogether?
(There are 5 cherries altogether).

« Allow Ss some time to think about their answers.

+ Make sure that Ss answer correctly at this stage of
the lesson.

Activities

1.8~2.6 b5 c.10

2.0-a.3+4=7 b.2+6=8 c.3+0=3
3. + Divide Ss into pairs.

« Provide Ss with play dough.

« Instruct Ss to use their number cards 0-5.

« Have Ss make a pile using the number cards.

« Have Ss pick a number card out of the pile, read
the number aloud and use play dough to make
the same number of balls as on the number
card. Then have each pair put all the balls of play
dough together and count aloud to find how
many balls there are altogether.

« Have Ss repeat the activity until Ss have used all
their cards.

+ Give Ss some time to do the activity.

More practice
For lower-performing Ss:

+ Divide Ss into pairs.

+ Provide Ss with pencils.

« Have each pair make a story problem such as Kate
has six pencils. Lin gives her four pencils. How many
pencils does Kate have now? (Kate has 10 pencils
now).

+ Encourage Ss to use their fingers to help them add.

- Give Ss some time to do the activity.

+ Have Ss repeat the activity with different numbers.

For higher-performing Ss:

« Provide Ss with interlocking cubes.

+ Ask Ss questions involving additions of three
numbers such as Kate has 4 cubes, Lin has 2 cubes

3 cubes. How many
have altogether? (They have 9 cubes altogether..
« Encourage S to use interlocking cubes to answer.
« Give Ss some time to do the activity.
« Have Ss repeat the activity with different numbers.
« Make sure that the totals are not more than ten.

Don't forget to prepare the materials.
resources for the next lesson.

2.7 Now, let’s take away!

How many birds are there now?)

When wetake away. wesubtrace

L IR

7 take away 354

LESSON PLAN

How many birds are there now?

+ Draw Ss’ attention to the picture and ask them to say
what they can see (a tree, birds, rabbits).

« Ask Ss the introductory question How many birds
are there now?

+ Allow Ss some time to think about their answers.

« Encourage Ss to express their opinions and initiate a
short discussion in class.

+ Don't correct Ss' answers at this stage of the lesson.

Look!

+ Draw Ss’attention to the Look! section.

« Have Ss count to find how many birds were on the
tree and then how many birds flew away.

« Explain to Ss that there were 7 birds on the tree and
then three of them flew away.

« Explain to Ss that to show how many birds flew away,
we cross them out.

+ Have Ss count with you to find how many birds there
are now (4 birds).

o

detailed and
step-by-step
lesson plans

—

Review BB
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2 Review
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2. Wite the names o ihe 20 shapes. Then count the sides and
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.
b. Pietre Bis symmetrical
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Name Sides Comers
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& D-0-0'«0-0-0 g
Activity 1 Activity 3

«Draw S’ attention to the pictures and ask them to
say what they can see (three paintings).
« Explain to Ss that they have to tick the correct
painting.
cC

Activity 2

+ Draw Ss’ attention to the pictures and ask them to
say what they can see (2D shapes).

« Explain to Ss that they have to write the name of
each 2D shape and then count the sides and corners

of each 2D shape.
o ame st comn

~ wiangle 3 3

[ rectanale 4 a4

O e 1o

O sware |4 4

O Dentagon 5 5

Q| hecasen 5 s

vector

maths & science

« Draw Ss' attention to the pictures and ask them to
say what they can see (three lakes with ducks).
+ Explain to Ss that they have to write ‘Yes' if they
agree and No if they don't agree with the sentences.
@ a.No b.Yes c.No d.No e.Yes
Activity 4
+ Explain to Ss that they have to write the numbers in
the boxes in order to add or subtract.
@-2.5+3=8 h4+0=4 c.6-5=1 d.7-7=0

: Provide Ss with the
Assessment Sheet for Unit

assessment pages to help
teachers assess students’
acquired knowledge

o b el

e A el
4 lardan

Activity 1
« Draw Ss' attention to the pictures and ask them to
say what they can see (a square, a circle, a pentagon,
atriangle, a hexagon, a zigzag line).
«Explain to Ss that they have to draw lines to match
the pictures with the phrases.
@~ A.4straight sides B.1curved side
C. 5straight sides D. 3 corners
E. 6 corners F. zigzag line

Activity 2
«+ Draw Ss' attention to the pictures and ask them to
say what they can see (three octopuses).
«Explain to Ss that they have to tick the symmetrical
octopus.
B

Activity 3
« Draw Ss'attention to the picture and ask them to say
what they can see (socks).
« Explain to Ss that they have to circle the pairs and
then tick the correct word.
@~ Acircle should be drawn around every pair and
one sock will be alone, Odd

Activity 4
« Explain to Ss that they have to write the numbers in
the boxes in order to add.
@-2.6+2=8 b.5+0=5

Activity 5
« Explain to Ss that they have to write the numbers in
the boxes in order to subtract, as in the example.
®=b.5-3=2 c.6-6=0

H Don't forget to prepare the materials
and resources for the next lesson.

Maths 1, Teacher's Book

Maths 1, Teacher’'s Book
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Resource Sheet | Objects to sort
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3.3 Play with number pairs
Worksheet b | More practice

Name: Date:

1. Look at the picture and write the numbers.

ke e

o

extra resources to support
learning comprehension

detailed theory
sections

Maths 1, Teacher’s Digital Resources

9.1 Percentages and fractions

200 students were
asked if they prefer
blue, white or red
more. 5 of the
students like white
and 60% like blue.
We know that 10% of
the students are 20
people

Per cent
means
in every

>~ o We use percentages
to show the parts
of a number or an
amount that have
the same property
or feature.

1] 62| 63| 64|65 | 66 67| 68[69[70| |61 |62]63 |64 |65 66| 67|68 |69 70
7[72]73[7a[75 76 | 77| 78|75 [w0| [ 71[72[73[74]75 | 76| 77|78 79[ 80

#1| 62|83 |84 85 | 86 |87 88|89 90| |81 52|83 84 85 |86 |87 88 89 90
9] 52]93[94 95 96 |97 98|99 [100] [ 91[92[93 0495 6|97 98 |99 100)

60% or 60 per cent or 120 out of 200 students prefer the colour blue.

o We can write percentages We can write fractions as percentages changing them
as fractions with 100 in the to equivalent fractions with 100 in the denominator.
denominator and then simplify
them. + 20,

60 3
60% =405 =5

~A
<20 x5
It is easier to compare percentages than fractions with different denominators.

So, 60% > ;—04 When we know what 1% or 10% of a number or
a quantity is, we can find the equivalent amounts
or numbers of other percentages. J

Activities
1. Write the percentages.

o -
= .

2. Write the fractions as 3. Tick (/) the correct number sentences.

percentages.
15 1
L3 b5 36>30% () s5%<5 [
"0 T — 20 T —
20 _ 3. -3 3
2. O 13% =06 2>85% (]

4. Complete the table with the equivalent percentages and the simplified fractions.
Percentage  36% 55% 74% 27%

Froc 2 a 1
raction 5 2 2

5. Answer the questions.
a. 10% of Karim’s money is $2. How much money is 30%?

b. 1% of the people who live in a village is 30 people.
How many people are 5%?

c. 10% of the capacity of a bottle is 50 ml. How much
is 50% of the capacity?

i . Keywords
d. 1% of Kate’s mass is 350 g. What is 10% of her mass?

R Percentage

Maths 6, Student’s Book
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Lower Secondary

24

Explorers! Maths

VECTOR M & S Publishing Explorers! Maths series is a three-level
course for lower secondary students. The series is based on the
Singapore approach for maths and covers the learning objectives of
various curriculums of Latin American countries. The Explorers! Maths
series is designed to help students respond positively towards all
maths challenges during the three years of Lower Secondary School.

3 LEVELS up to B1 ® #

COURSE FEATURES

( For Students )

e unit cover pages with short real-life introductions, the learning
objectives and mathematical vocabulary of each unit

e detailed theory sections and worked examples to assist students in
further understanding the mathematical methodologies

e helpful notes and sections with historical information, questions and
problems to trigger students’ interest

e various sections with exercises with numerous graded activities

e assessment questions, review pages with activities covering the
first and the second half of the book and sections that sum up the
meanings of mathematical symbols, terms and concepts

¢ a detailed map of the Student’s Book, the Teacher’s Book and the
Workbook to help the teacher understand the structure of each book

e a map of the units that contains the theory sections, the learning
objectives and the keywords of each unit

¢ a reduced version of the Student's Book

e step-by-step guidelines for the corresponding theory section in the
Student’s Book as well as for all the suggested teaching notes

e answers to Student’'s Book, Review and Assessment activities

e glossary with age-appropriate definitions

e answers to all the activities included in the book

maths & science
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cover pages
presenting the
learning objectives
and vocabulary of
each unit

Learﬁing Objectives

In this unit we will:
+ Recognise decimal numbers.

+ Recognise the place value of each d
+ Compare and put decimals in ascending or

descending order.

+ Perform multiplication and division with decimals.
+ Write fractions as decimals and vice versa.

+ Solve word problems involving multiplication and
division of decimals in different contexts.

Decimals
Decimal numbers are often
used in our everyday life
when we need more exact
results. For example, most
of the time when we weigh
fruits, vegetables, or meat
at the supermarket, we

see a decimal number on
the digital scale. Another
example of the everyday
usage of decimals is the
money we need to buy
various things, such as
clothes, board games or
cinema tickets. Generally,
decimals are the most
common numbers we use
to measure or calculate
length, distance, mass,
cost, etc.

Explorers! Maths 1, Student’s Book

Keywords

+ decimal fraction
« digit

+ numeral

+ decimal place

+ recurring decimal

notes, tips and historical
information texts that aim
to remind, advise and help
students learn and avoid serious

mathematical mistakes

5 Algebraic expressio

All about math
The Persian
mathematician

and astronomer
al-Kwarizmi (around
820 CE), is considered
to be the father of
algebra. The word
‘algebra’ comes from
the Arabic al-jabr.
Al-Kwarizmi wrote a
book named Al-Jabr
wa-al-Miqabilah;
which the branch of
mathematics we call
algebra comes from.
The al-jabr operation,
or completion, s,

the movement of a
hegative quantity.__
from one side of an
equation to the other
side, changing its sign

to positive. Al-Jabr
wa-al-Mugabilah also
included the number
system based on
Indian mathematics.

5.1 Algebraic expressions

Avariable is a symbol that we use to express an unknown quantity that may
change. We usually use small letters from the Latin alphabet such as x. 3. =, w. a,
b, ete.

A mathematical expression is an algebraic or variable expression when it
includes variables. Algebraic expressions may also have numbers, different types
of operations, brackets, etc.
X3Sy T S+ 3 x+Bab
Example

1 Rewrite the phrases as algebraic expressions.

(@AddStox (b) The sum of x and

(©) Subtract 4 from (d) Four times x

(¢) The product of a and b (1) Divide 8 by =
Solution

@x+5 O)xty @y-4 @4 xordr (@ab (HLors:z

We can use algebraic expressions to express real-life problems.

A customer wants to buy some chocolate bars which cost $0,80 cach. If
she wants to buy 4 chocolate bars, she needs $3,20 (0.80 -
she wants to buy 10 chocolate bars, she needs $8 (0,80 - I
wants to buy x chocolate bars, she needs to pay 0.80 - x.

So, the algebraic expression for the cost of x chocolate bars is 0,80 - x.
When we write algebraic expressions, we usually don’t write the symbol - between
a number and a variable or between variables. So, we can write 0,80 - x as 0,80x.

of ic exp!

Given an algebraic expression and the value of its variables, we can find the
value of the algebraic expression.

Evaluate [xt+ 4y}, given that x =5 and y = 8.

i+ 4| =[5] + 4i8= 5 +4 - 8=37

Example

2 Evaluate the expressions, if x=3,y =4 andz = 5.

(a)3x+2 (b) 2x + 3y (e) 4x

Solution

@3 +2=(3-3)+2=11
(©4x-z=(4-3)-5=7

(b)2c+3y=(2-3)+(3-4)=18

Like terms

In the algebraic expression 3x —y + 13xy + 4y — dx + 18, the algebraic parts that
are separated with the — or + sign, are called terms of this expression.

3x, -, 13y, 472, ~4x and 18 are the terms of this algebraic expression.
‘The terms that don’t have variables are called constant terms.
18 s the only constant term of this algebraic expression.

“Terms can be one variable, a product of two or more variables, constants or a
product of constants and variables.
‘The number that multiplies the variables of a term is called a coeflicient.

‘The number 3 s the coefficient of the term 3x.

‘The number —1 is the coefficient of the term —y:

Terms that have exactly the same variable part are called like terms. All constant
terms are also like terms.

3x and -4x are like terms as the variable part of both terms is x.
The terms that have different variable parts are called unlike terms.
135y and 4° are unlike terms.

‘We can only add or subtract like terms, but we can multiply or divide any type
of term.

Example
Do the caleulations.
@47 ()19 -1y (©3p-6r  (d) 124y
Solution
(@) 4x+7x=11x
(b) 19y~ 129 =7y
(© 3y =18
U b
@12y 4r= A=Y

Note

When a variable has the
negative sign without
any number on its left
side (like -y) it means
that we have -1times
this variable.

We can't divide by a
4 constant term equal
tozero.

Note
To add or subtract
like terms, we add

o subtract their
coefficients and keep
the variable part the
same.

Explorers! Maths 1, Student’s Book
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7 Linear equations and inequalitie

Exercises
G ee0 P

D solve the equations. 2 PR E o]
@7 -4=2+21 ()% =24-x (©3x-18=-16 (@ 10x-7=3x+28

Maths as language

minus 32x is equal to minus 4

2 times 7 minus 3 is equal to 5.

Solve the equations.

(a) S(x—4)=-15 (b) 3(2x +3)=45 (©) 7(x —2)=2(x +3) (d)4[2(x-3)+5]=12 x over 3is equal to 15

xis less than or equal to 3

Solve the equations.
(ajﬁ—mﬂo (b)-5+
B

x is less than minus 1 or less than negative 1
2 minus x is greater than 0
2xis greater than 4

0

20

Given that 4 = -, find the value of C, when 4 =10 and B =8.

B

Three consecutive integers have a sum equal to 63. Form an equation and find the three integers.

~

How old is Jack?
[ED A tincar expression is an algebraic expression in which each term can be constant, a single variable or a
single variable multiplied by a coefficient. All variables should be raised to the power of 1.

Solve the linear inequalities. 5 :
@2r>18 (b) 5v< 135 ©3-x>g Linear expressions: 2x-+y = 5, w+ -
(d) 3 +4x<7 (@) 7x=5(+2) (032 +29+52-x)=-8 Non-linear expressions: x*+ 3, xy + w

(~]

Solve the inequality 2(3x — 4) < 20 + x and find the greatest possible integer value of x. Alinear equation is an equation in which both sides contain only linear expressions.

Explorers! Maths 1, Student’s Book

Linear equations: 2¢ =~ 5, w+ 3= 0
(a) Solve the inequality 12x+4 > 2(x - 2). . I,
(b) Find the smallest possible integer value of x for which 3(2x +9) > 5. Non-lincar equations: *+ 8 = zv, xy +w = 6

a

A fractional equation is an equation where one or more of the coefficients of the unknown variable is a

Arectangle has sides of (x + 1) cm and (2x +3) em.
fraction.

() Given that the perimeter is at least 40 cm, form an inequality and show that x = 5.
(b) If.x is a prime number,

(i) find the smallest possible value of x.

(ii) find the perimeter of the rectangle for this value of x.

More Exercises 000

‘The length of a rectangle is (2y + 3) em and the breadth is § em. Ifits area is 50 em, find y.

a
a
(B0 sackiis y years old. His brother is 2 years older than him. The sum of their ages is 24 years.
a
a
a

Fractional equation: 4 x +4 - X=2 =

2 6

a

Solving a linear equation means finding the value of the unknown quantity. We can check whether our
answer is correct or not by replacing the variable in the starting equation with the value we found.

‘The mathematical equations that relate two or more variables and are always true arc called formulas. We
say that a i the subject of a formula if  is expressed in terms of other variables. When we find the value
of the subject of a formula, we evaluate this subject.

The equal sides of an isosceles triangle are each equal to twice the length of its third side. If its third Solving a word problem using an algebraic expression requires forming an equation and then solving it.
side is y cm long and its perimeter is 30 em, find the length of all the sides. When we solve a word problem, we should always check whether the answer we find is acceptable.

A pencil costs k cents and a ruler costs twice as much. The total cost of 15 pencils and 6 rulers is
$4.05. Find the cost of a ruler and the cost of a pencil.

[~

An inequality is a mathematical expression with two parts separated by an inequality sign. A lincar
inequality is an inequality in which both sides contain only linear expressions.

‘The heights of two bridges are (3 — 2) m and (24 — 1) m. The difference in height of the two
bridges is 5 m. What is the value of 42

X is a positive whole number. When we subtract 6 from it and then multiply the result by 5, the
answer is less than 10. Form fRlincar inequality in terms of x and find the values of x.

Lower Secondary

numerous
graded activities

5 Algebraic expressio

Review 1 -6

[E) Write the numbers in order using < or > signs.

te =z~ 3+ 2w =37~ Swwhen z=2and w=0.

@s ®3 ©-1 @2 () Ascending order: 7, ~12,4,0,6

A4 A4
o ) Represent the numbers on the number line. fe)
Read the questions carefully. For each question, 4 options are given. Cirele the correct one. m QeHmELETEIleED o
o * #
Expand and simplify the expression 43 - 2) + 5(2¢ + ), ~ ~
@ 140+ 11 ®2+12 (©)3-20 @65 "E (Blunics snaleatens) ‘E
(] ) ()
a-Oequals . o) (<) numbers bigger than or equal 1o 10 and smaller than 20 o
@a )1 ©0 (d)-a 3 3
a (d)5,9,13 and 18 %
B Evaluate -3¢~ 2y + 7 when x =4 and y = 1.
®2 ©-3 @-7 ~ -~
— —
w %)
B sc2k+ 30 is cquat oo c . B Complete the sentences. c
8k+ 121 ~8k+121 8k 121 8k 121
e B @ ® = assessment section (@ Theabolt aeof -7 =
] (b) The graph of quantities that are in inverse proportion is a line.
+1mse 3wl . > for revision and _ _ b
@2-3x+y -4+ 75ty (©6-3-y @y I ; . (€) 13,5% s equal to the decimal
(%) CONSoO / | d ation (d) The method of analysing a number into parts depending on the place values is called
—
0 -5+3-1-2-314Sis equalto . [0} (&) The number 8 in 3'is called the
@k+6 (©) 6k=31+4 ©6-k-31 (@-3k+4 ht
o
bes
L

(b) Descending order:

441317
10°5 2420

) Given the formula § =", ging the value of § when = 25.
3 (€) Ascending order: 3,313, 3,07, 3.309,3,12,3.6

125 225 ©169 @325
rer. 6 6 6 6 6
(@ Descending order: 6, 6, 6 ¢ 6
) Given thatx =4, = 0 and 2 =3, find the vatue of “7- + (2"
3 1 4 4 ) Change mixed numbers proper int decimals into decimal
wd [CF ©3 @ fractions or vice versa.
(00,09~
Factorise Sx = §y + 52
@50y 2) ©5@-y+2) @5y +2)

RevieV@eS/ 0z
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detailed
glossary with
definitions

absolute frequency

Glossary

the number of times a class is confirmed during an experiment or a survey; /

absolute value

the distance of any number a from 0 on a number line; a]

addend ‘any number that we add
algebraic expression ‘a mathematical expression that includes variables
altitude a line segment that joins a vertex of a triangle 1o the opposite side and is
‘perpendicular o this side
angle-side-angle test (ASA) if two angles of a triangle and the side between them are equal to the
riangle, then the
ascending from the smallest to the greatest

associative property

for any numbers or variables, a, b and ¢, it is true that
@+b)+c=a+b+and(a-b)-c=a-(b-c)

bar chart an organised way data by usin 1o
the values that the bars represent

base (for exponents) the number that is multiplied many times by itself

bimodal adata set that has two modes

bisect divide into two equal parts

bisector

a ray with its end point on an angle’s vertex that divides the angle into two
equal parts

Cartesian coordinate system

a grid used for determing the position of something on a plane

centre of mass.

the point where all three medians of a triangle meet

certain event

‘an event that is absolutely certain to happen; it has probability of 1

circumeentre

the point where all three perpendicular bisectors of a riangle meet

circumeircle

the circle outside of a triangle that passes through all three vertices

Explorers! Maths 1, Student’s Book

class a way 1o group data, each group may include just one data value or each
‘group may contain many data values
coefficient the number that multiplies the variables of a term

commutative property

for any numbers or variables a and b it i true that
atb=b+aanda-b=b

concave (for polygons) having at least one interior angle greater than 180°

congruent being figures with exactly the same shape and size

consecutive ‘one after the other, as they appear in order

constant something that does not change; a term in an algebraic expression that
doesn’t have variables

convex (for polygons) having all interior angles less than 180°

corresponding matching

numerous activities

5 Algebraic expressions

Do the calculations. @ @

Example

(a)3a+9a=12a
(b)21k— 17k =4k

(@) 1lx—9x—5r=

(@) 2(Tp—q) +3(p+29) =

B Use known properties to simplify the algebraic expressions.

(b) ~6x + S[-2x + 3(4 —x)] =

(©)3[x(2 = 3y) + 5(4 — )] =

(d) dx+ [Bx—x+ 1 +2(x - 3)]=

n Factorise the algebraic expressions. @ @

(b) 6ab +ab ~8ab=

Example

(c)25xy - 15ab =

(@) 3x+3xy+32=3(x +ay+2)

(d) 63k1 = 9t =

®)xy—ay+ty=yx—a+1)

a Use known properties to simplify the algebraic expressions. @ @@

(a) 16x—8 —Sx=

(b)9a—12+3a+6=

©)5p—6g+Tp-2=

(a) 18x— 18+ 18z =

Factorisation
Factorisation is the process of changing an algebraic
expression to an equivalent in the form of a product of two
or more factors.

We can use the distributive property to factorise an
algebraic expression.

v x =3y +dy

(b) 26a + 136 - 26¢ =

(e)—17x—dy+32x+ 3y=

(c)abe—ab—ca=

(®~10m+37n— 13m = 31n=

(d)3xz— 6y —x =

(g)3r—dy+8=—9r+3y—6:=

(@K —lx+yl+la=

n Use the distributive property to expand the algebraic expressions. @

Distributive property
a-(b+o)=(a-b)+(a-c
a-(b-c)=(@a-b)-(a-c

(@) 8(a+3)= (b)a(b—c)=

(D) 3a - 6ax + 12ay =

(¢) 4mn — 160+ 12m =

B se factorisation and calculate. @ @

(a) 18974+ 189 - 26 =

(b)255-995+255-5=

(©)104-3+104-7=

©cab-b)=_______

(©)—6m(11n—k+2p)=

(@—-4sk-m=-____

() 3x(y+32—w) =

(d) 252 - 34+ 252 - 66 =

=
%)
<
-
)
>
v
—
o
—
o
o
X
L
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Map of the units

Theory sections

Keywords.

. =
o0ch o3 ponect, bese number raisedtothe |- power
power of ., e
N 10/ i N
a brief e

introduction
of the unit

Exponents

+ Familiarise ourselves with positive, negative and
zero exponents.

N
- Recognise scientific notation as an casy

+ Solve problems using scientific notation.

exponents.

e
100 equals

asy way to
represent extremely big or small numbers.

Algebraic
expressions

+ Realise that we can use letters to represent

0 te between ke a
naﬁscwhallanﬂolcahlmswecﬂnnﬁnm
between them.

+ Use commutative, associat

-nullsnhnw rties show s the correct way

« Rasin et thedis stributive property is

- Use algebraic expressions to epresent real-fife
probi

numbers or variables.
Use given values for variables to evaluate
mmm

ind unlike terms and

ive,
identity properties to simplify inear or more
compie sgeraic ptostions wih et

todo osluatonsand can be spled i oth” |- fectrisation

lems, phrases or situations constructing
suitable equations.

61The Cartesian

Familiarise ourselves with the Cartesian

62

vectors
63 Graphs
64 Linear graphs

point on the coordinate: plm
Use vectors to

X
o
(e}
(a]
v
—
(0]
<
O
@©
(0]
—
—
(%]
e
-
@©
b3
w
—
(O]
—
o
o
X
(NN

translate points or 2D shapes on
the coordinate plane.

graphs oflnear
6 ‘equations.

Coordinates
and linear
graphs.

‘making value ubluov plotting ordered pairs on

. Pacelve raphe o the representtion of e

the Cartesian

relation between two variables.

point
Apply reaklfe and mu!hmmml probemsto |- temina oint
feerareeh « translation

image

« orientation
graph

« infinite

inear graph

scale

step-by-step
guidelines
for the lesson

key to the activities of
the Student’s Book

3 Decimals

3.1 Decimals

« Draw Ss’ attention to the
theory section Decimals.

« Explain to Ss that decimals
are numbers that have a
whole number part and a

3 Decimals

31 Decimals

Desimasar umbers that ave 3 whole e part and fctons . The 6158 hundrehs

Apply your knowledge 000

e —

fractional part and that the
fractional part of a decimal
number comes after the
whole part and the decimal
point and always has a value
smaller than one.

+ Explain to Ss that the
numbers 14,76, 1,041 and
0,00175 are decimals and
that we can write a decimal
number in the form of a
decimal fraction.

+ Have Ss study how we can
write 4,8, 14,78 and 215,105 in
the form of decimal fractions.

ot and vy s 3 vl
T mubers 14,75, 1041 3
WE e el e . o,

sler than oo,
s

L S s
A e 215,105

Place value of decimals

Fpw—

i 1
=]

7hundreds

All about maths

W can e placs vl bl 10 show thsvalusofech it  decial

© 121 et
[EErT—

@04t 3ones et 7 e _
€11 e 4 ones s S b,

[ Pr—
mssors
e sisnt.
@i smt
e sn
0 i3 i
e

place T stands o

pacs. s vae i
plce st for
place s el s,

pace

i he bt poce.
@ The vae o e digi 1 812475,
(€1 The dii 1 7,40 stands o

[EpT—
@109 Bowsnats
©02419 thowsnd

[Epr—
U —
(04718 thossands

3.2 Decimals and fractions

Changing decimals into decimal fractions

How we change a decial o decimal acsion depds o the msber of
deimal places it s The denominsors of e

sl facions t ndices of

Soorsins oo &
+ Focus Ss' attention on the .

section All about maths. o octons

Point out to Ss that the

number system we use Reading decimal numbers

in modern times was

born in India, Al-Kwarizmi 1 oy wt e cch it f o o el

(around 820 CE) was a  How dowe rad 194520
great mathematician and
astronomer. He wrote a book
that included this number
system based on Indian
mathematics. Later, through
Arabic commercial activities
this Hindu-Arabic number
system was also spread to
the western world. In this
number system we use zero

it comm furight o

we read a number in each place value.

« Focus Ss' attention on the place value table, and explain to Ss how

1050w writ s many 215 a5 e mumber ofdecimal places cach ecimal

+ Have Ss do the activities in the Apply your knowledge section.

(0) as a place holder and nine
more digits 1,2, 3, 4,5,6,7, 8, Note
and 9 to represent numbers,
Explain that the different
combinations of these ten

the whole from the fractional part.

Point out to Ss that the decimal comma is the symbol that separates

Apply your knowledge

Don(a)03s (b)121 (c)243
(d)43,57 (e) 11495 (f) 30875

digits are called numerals. i .
9 Reading decimal numbers

Place value of decimals
« Draw Ss’ attention to the

value of each digit in a decimal.
54

we read the number 19,482 as nineteen comma four eight two.

« Draw Ss' attention to the theory section Reading decimal numbers.
+ Explain to Ss that when reading decimals, we first read the whole (©1

1) o (a) (i) thousands, 5000 (ii) hundreds, 800
(i) tenths, 0,7 (iv) hundredths, 0,03
(b) hundredths

t part, then the decimal comma and finally we read each digit of the (d) 800
:'e‘?'y Tec‘"’" Place value of fractional part separately. (€)0.06
lecimals.
« Ask Ss How do you read 19,4827
+ Explain to Ss that we can use . Foous 55 atention an the place value table, and explain to S that Bom (20008 (0)0024 (€)0.109 (d)0230 (e)2419 (F)4718
a place value table to show the .

3.2 Decimals and

fractions

Changing decimals into

decimal fractions

- Draw Ss’ attention to the
theory section Changing
decimals into decimal
fractions.

- Explain to Ss that changing
a decimal into a decimal
fraction depends on
the number of decimal
places it has and that the
denominators of decimal
fractions are indices of 10, so
we write as many zeros as
the number of decimal places
each decimal number has.

+ Have Ss study how we can

write 0,9, 0111, 0,451 and

0,087 in the form of decimal

fractions.

vector

maths & science
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‘using tech in maths’ texts
that aim to help Ss become
familiar with technology

2 Exponents

2.3 Square roots
René Descartes D
(31 March 1596 -
11 February 1650)
was a French

When we multiply a natural number by itself, the product is a square number. The
square root of a number is the factor of the number that when raised to the power

BHeSeErer of 2, gives the original number. We use the symbol v for square roots. We read
mathematician V16 as the square root of 16. 4° = 16, so the square root of 16 is 4, V16 = 4.
and scientist.
He worked Squaring natural numbers produces perfect squares. Perfect squares have
in the Dutch natural numbers as their square roots. These numbers are 1, 4,9, 16, ete.
Republic and
was an important Using the definition of the square root, we notice that the square oot of 3* is
influgnce on v , the square root of 57 is V5° = 5 and the square root of 0 is Y0 = 0.
modern philosophy
and algebraic For every natural number x, the square root of x is always a positive number
geometry. He or zero and it is true that \ie = x.
wrote the book
La Géométrie in
1637, in which he. 2l

v»»:'x::n“:::“'::;c 6 Find the square roots. - _
construchons (@& (b)V121 (€) V2500 (d) V25600
andalgebraic  / Solution
operations. In the _ o
17th century, he” (@ Va=\2 ()12 =\ = 11

also introduced (¢) V2500 = V30° = 50 (d) V25 600 = V1607 = 160

the term 'réal

numbeys' that If we cannot find the exact valu of the square root of a natural number x,
includes rational which means it is not a perfect square, we can estimate it by:

and irrational

numbers, and Step 1: Find the nearest perfect squares a and b to x and write all three of them

distinguished them in an inequality as a <x < b.
imaginary Step 2: If a < x < b, then Va < \x < Vb, where Va and Vb are natural numbers.
 such as Step 3: Estimate the value on a number line, depending on which perfect
square x is closer to.

Note Al the numbers that have an infinite number of decimal digits without a repeating
We can easily come patter are the irrational numbers. The set of all rational and irrational numbers is
toa closer estimation the set of real numbers.

of the square root of

54 using a calculator. EEIRS]

As the square root of 7 Estimate the value of V54
54 is closer to number

7, we calculate the Solution

square numbers of
73 and 74 which
are 53,29 and 5476
respectively. So, 4954 _
the value of V54 is V49 =S4 <Nod

between 7.3 and 74. 7<N54<8 _ _
Since 54 is closer to 49, V34 is closer to V49 = 7.

6 7 s 8 9

Number 54 s not a perfect square. The nearest perfect squares to 54 are 49
and 64.

Apply your knowledge 000

n Find the square roots.

@\9= (®)V36=

(@141 = (e)V289

Estimate the values of the square roots.

(@8 ()V26 (©)\90

Exercises 000

. Simplify the expressions.
(@10 10° ()22 @111
@31°:31 (©9:9 177

a Use the laws of exponents to simplify the expressions.
@5:555  (b)130- 1301130 (0)24°:24°- 24':24°

Write each number in exponent form to do the calculations.

@494 (b)25-81 ©27-8
(@169 9 (€)216:64 M 512:8
. Use the laws of exponents to simplify the expressions.
@02y (b) (19 (©@3)

(d) (36" @@y M (131

Use the laws of exponents to simplify and calculate the value of the
expressions.

(b) () : (8 ©@2-3-4

sing tech in
maths...

For further
exploration into
irrational square
roots, you can visit
geogebra.org and try
construct the length
of V8. Draw a square
with side length
2cm (because

22 + 2% =8). Then
draw one diagonal
and measure its
length. Use your
calculator to find the
value of V8. What do
you notice?

detailed theory sections

3 Polynomials

We know that an algebraic expression consists of terms that can be constants,
single variables raised to any exponent or single variables multiplied by a
coefficient and raised to any exponent.

A constant or a single variable in any natural exponent or the product of any
combination of these is called a monomial. An algebraic expression which
monomial? consists of the sum of two or more monomials with different variable parts is

called a polynomial. For example, 2¢', 3ab* and ~-x*z are monomials, while 2¢'

—3ab? and

7
"2 are polynomials. We consider monomials to be
polynomials as well.

We use special vocabulary to name polynomials of two or three terms. A
polynomial with two terms is called a binomial and  polynomial with three terms
is called a trinomial.

To make calculations with polynomials, we apply the following properties.

Commutative property
=b+a
ab=b-a

Associative property
(@+b)+c=a+(b+c)
(@b)-c=a-(b-c)

Distributive property
a-(b+o=a-b+a-c
(@+b)-(c+dy=a-c+a-d+b-c+b-d

The distributive property converts a product to a sum and vice versa. We can
geometrically represent, visualise and verify the equality between these forms of
operating. To o so, we make rectangles with the proper sides.

HN

a-b+a-c=a-(b+c)

‘We notice that the sum of the two rectangles’ areas is equal to the combined
rectangle’s area.

In the same way, we can visualise the geometrical representation of the
distributive property with two brackets.

product
<—c—><d>

a+b.

<~ c+td——>

(a+b)-(c+d)=a-c+a-d+b-c+b-d

Example
1 Simplify the algebraic expressions. Which of the simplified expressions are
not monomials? Explain your thinl
(a) 2a* - 3b° (b) 3p* - (~4p°) (©) f%ri\»‘
@168 (4)  (¢) ~Sa*: (-25b%)

Solution
(@243 =(2-3) (@ b) = 6a’b’
®)3p* (~4p) =3 (4] - (p* - p) = ~12p* = —12p"

@4

(@)16x°: (-47)

25ba 25 a b5 “h5h

a
57 is not a monomial as it variables a and b are connected through division.

(&)=5ah" : (-25b%a) =

2 Expand the algebraic expressions.
(@) (40)(x* +2-3%) (b) (¢ - a)(a* +a?) ©(a+b+o)x—y)
Solution
(@) (A0 +z -y

(b) (@~ a)(@ +a

Explorers! Maths 2, Student’'s Book

Explorers! Maths 3, Student’s Book
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Let's Explore! Maths

Let's Explore! Maths is a five-level series for secondary school built on the basis of a balanced
progression of mathematical thinking in alignment with the Singapore Maths method and other
@ international standards. This series is designed to ensure a deep understanding of mathematical
concepts and skills, and to prepare students for success in various internationally recognised
examinations. It teaches mathematics systematically, meets the requirements of the Singapore
Maths Curriculum and helps students reach a level of mathematics awareness that facilitates their
capabilities in everyday activities.
The concepts and skills covered in Let's Explore! Maths are based on the five pillars of Numbers &
Algebra, Problem Solving, Measurement, Statistics & Probability, and Geometry.

5 LEVELS up to C1 ® ¥
COURSE FEATURES

( For Students )

* unit cover pages with short real-life introductions, the learning objectives
and the mathematical vocabulary of each unit

e detailed theory sections

e worked examples to assist students in further understanding the

mathematical methodologies

helpful sections that help students avoid serious mathematical mistakes,

give historical information related to each topic and/or ask questions that

trigger students’ interest

‘Apply your knowledge’ sections with basic comprehension questions and

activities

‘Exercises’ sections with numerous graded activities

‘More exercises' sections with activities specifically designed to challenge

students and extend their knowledge and problem solving skills

‘Maths as language’ sections that sum up the meanings of core

mathematical symbols

‘Unit at a glance’ sections that summarise the core mathematical terms and

concepts taught in each unit

assessment questions at the end of each unit for revision and consolidation

of the main mathematical concepts

review pages with activities covering the first and the second half

of the book

glossary with age-appropriate definitions

answers to all the activities included in the book

¢ a detailed map of the Student’s Book and Teacher’s Book to help the
teacher understand the structure of each book

¢ a map of the units that contains the theory sections, the learning
objectives and the keywords of each unit

¢ a reduced version of the Student’'s Book

 step-by-step guidelines for the corresponding theory section in the
Student’s Book as well as for all the suggested teaching notes

* answers to Student’s Book, Review and Assessment activities

Secondary

O
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n
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E
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2

s Student's Workbook Teacher's Student’s Teacher’s

e} Book Book Digital Digital

o Resources Resources
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Measurement

We measure the duration
of an activity, we measure
the distance between two
places to estimate the
time we need to reach a
location, we measure the
speed we travel by car, we

[
weigh different ingredients
to make a cake, we look at
N the technical specifications
of an electric light before
cover pages ® we buy it, we check the
presenting the weather forecast to learn
R R R about the temperature,
learning objectives 3 ® etc. All these numbers are
d b / f measurements that seem
an vocabu ar_y @) completely essential to our
ea Ch un It everyday life. But have you

ever wondered if people
around the world measure
in the same way we do?
Are all measurements the
same?

Let's Explore! Maths 1, Student’'s Book

notes, tips
and historical

information
Keywords texts that aim
In this unit we will: imperial system to remind,
+ Comprehend the metric system of measurement for length, « inch .
area, mass, capacity, volume and time. L inen advise and
» Recognise the imperial units of measurement for length, depth + yard
and distence, e help students
* Record measurements using standard metric or imperial units. + metric system
+ Convert measurements of the same system from one unit to -+ converaion learn and
another.
= Familiarise mfrselveis with the conv.ersiun uf units from the a \/O[d serious
metric to the imperial system of units and vice versa. .
mathematical
mistakes

‘Think deeper’
sections with questions and
problems to trigger students’
interest

Apply your knowledge
Common multiples and the lowest S = @00

common multiple 3 calculate the HCF for cach pair of numbers.
(a) 18.and 24

Think deeper
Atoy robot has 3 A number that is a multiple of two or more numbers, is called a common
different coloured multiple.
lights. The red one The lowest common multiple (LCM) of two or more numbers is the smallest
lights up every 2 multiple that all numbers have in common.

minutes, the yellow

every 3 minutes and

the blue every 4

(b) 26 and 130

Find the lowest common multiple of 2 and 3.

Multiples of 2 are 2, 4, 6) 8, 10,2 14, 16,8} ...
minutes. At 8.00 p.m., C S o " o
ept "gmes m Maligls of 3 e 5,0 0.3 15,88 Write the first five multiples of each number.
together at the same (@3 ()5 ©8
time. What time will The common multiples of 2 and 3 are 6, 12, 18, ...
they light up together The lowest common multiple of 2 and 3 is 6. ) write the multiples of 5 between 20 and 40.

again?

Example

) Calculate the LCM for each pair of numbers.
() 18 and 60

Find the LCM of 3 and 6.

Solution

Multiples of 3 are 3, (619, 12, 15,
Multiples of 6 are (6112, 18, 24,

(b) 42 and 105

-5
o
(@]

[a]

‘U7
e
<
[

o
]
2

(2]
w

L=
-
©

>

o
o

o
Q
X

48]

~l/7
e
Q

—

The common multiples of 3 and 6 are 6, 12, ...
The lowest common multiple of 3 and 6 is 6.

We can use prime factorisation or repeated division o find the LCM of two or [ write three common mutipies of 4 and 5.

more numbers.
Find the LCM of 18, 45 and 15.

Method 1: Using prime factorisation

18=2x3x3 2.8 Square numbers and square roots
45=| 3x3xs
15= 35 When we multiply a number by itself, the product is a square number. Note
4 —» we read as ‘square of 4" or “4 to the power of 2'—» it means 4 x 4= 16 When we multiply a

5> we read as ‘square of §” or *5 to the power of 2—>- it means 5 x 5 =25 number by itself, we

2x3x3x5 6 —» we read as ‘square of 6" or *6 o the power of 2'—» it means 6 x 6 = 36 square the number.
Therefore, the lowest common multiple of 18, 45 and 15 is 90. Squaring integers produces perfect squares. So, a perfect square is the product
Method 2: Using repeated division of two identical integers. For example, the numbers 16, 25 and 36 are perfect w5 ioth )
is the square of
squarcs.
2 18, 45 a ! 5and -5 but only 5
: . W s s s sl
3 15 The square root of a perfect square is the positive integer before squaring it. can't be negative
I 3 Square roots can be positive numbers or zero as V0 = 0. numbers.

LCMis2 %3 x3x5=90
Therefore, the lowest common multiple of 15, 18 and 45 is 90.




sample pages

2 Factors and multip

More Exercises 000
Exercises
— 000 n Three different bulbs light up at different times. Bulb A lights up every 20 seconds. Bulb B lights up

. The Olympic Games are held in the years that are multiples of 4. Give the every 54 seconds. Bulb C lights up every 1 minute 15 seconds. If all three bulbs first flash together
years in which the next three consecutive Olympic Games were held after at 07:30, find the time when the bulbs flash together again.
the year 2000.

a A man sold lollipops at 40 cents each. He used all the money from selling the lollipops to buy

Factorise each number into a product of its prime factors. several bottles of mineral water which cost 70 cents per bottle. Find the lowest number of lollipops

@9 B)I98 (294 (@108 (¢)3087 he could have sold.
Write the HCF for each group of numbers. . Find the value of the digit k if the number 14 k95 is divisible by 11.
(a) 147 and 294 (b) 30, 48 and 72 (©) 132,390 and 212

Maths as language

[} Write the LCM for each group of numbers.

() 16,24 and 32 (b) 54,72 and 162 () 126, 168 and 567
square of 3/ 3 to the power of 2 / 3 squared

cube of 4/ 4 to the power of 3 / 4 cubed

Find the square root of the numbers using prime factorisation.
@1024  (b)1521 ©4225 (45929

square root of 9
cube root of 8

B} ¥ind the cube root of the numbers using prime factoris;
@729 ®2744  ©375 (@582

Find the difference between the first two perfect squares that end with the

digit 9. Unit at a glance

[E) there are two metal bars of length 72 cm and 96 cm. Short bars of equal The factors of a number divide the number exactly.
length are cut from both metal bars. Find the largest possible length of
each short bar.

Prime numbers are numbers which have exactly two factors, the number 1 and the number itself. 1 is
not a prime number.

Let's Explore! Maths 1, Student’s Book

[E) ¢ clocks ring atintervals of 6, 11, 15 and 24 minutes respectively. If they
ring together at 5 p.m. on a Tuesday, when will they next ring together Prime factorisation is the method of expressing a number as the product of its prime factors.
again?

BB the HCF is the largest common factor among all the common factors of two or more numbers.

[ Find the HCF and the LCM of the following, giving your answers as a
product of prime factors in index notation. Multiples of a number are produced by multiplying the number by positive integers.
(@2 %3 and 2% 3 x5 (0)2% 3 xTand 2 <3 % 5

B he LCM is the smallest common multiple among all the common multiples of two or more numbers.
Find the smallest possible integer which can be divided by 2,5, 6 and 8.

When we multiply a number by itself, the product is a square number. Squaring integers produces
Express 2880 as the product of s prime factors in index notation. perfect squares. The square root of a perfect square is the absolute value of the integer before
squarin

‘Two numbers are greater than 15 and smaller than 25. Given that their
HCF is 1 and their LCM is 391, find the two numbers. When we multiply a number three times by itself, the product is a cube number. The cube root of a
cube number is the integer before it is multiplied by itself three times.

During the students’ first day at school, the school shared 825 books, 495

pencils and 660 erasers equally between the students. Find the largest B) scful properties: For any numbers a, b and for n 0 and m # 0, it s true that:
possible number of students at school that day. & x b= (a x by and @™ = (@)

a

Secondary

brief summary
of the unit

numerous
graded activities

24
2 Factors and multiple & Glossary 2
m abbreviation abrief way to write something o
L Assessment | w Sotwevalne oot ny mambera om0 on s manber o 0
Read y. For cach question, 4 opti iven. C one. ‘E adjacent angles Jes that have the same verles, ide and nothing clsc in 7
common <
What is the HCF of 63, 105, 42 and 204 () +
o @20 ®21 ©2 @2 O thematical ncludes variables =
N =) alternate angles a pair of cqual angles formed between two paralll ines and a ransversal with (0]
REsCEELGMB ZICas aILIAT ) of the transversal the parallel ines o]
(@354 (6)495 (@42 @383 n
approximation an answer we get by up or down or =)
What i the square root of 86497 = after calculating :,-,;
)9 )94 ©95 @9 8
@ ®) © @ Wy assessmen t section ascending from the smallest o the greatest -
‘What s the cube root of 3375 c o o associative p . g —
property  for any numbers or variables, a, b and c, it i true that (a + b) + ¢ = @+ (b +c)
s o e ws = for revision and ot »
) How many factors does the number 99 have? / 0 d 5 bar chart ‘an organised way to represent data by using rectangular bars proportional to the 1=
@6 ®)7 ©8 @9 > consolidation values that the bars represent ‘*('B'
Which number s prime? = biscet 10 cut something into two equal parts >
@25 )8 ©47 @9 & Pisector (T an anglty s ray with i ond B . :
y with ts end point on the angle’s vertex that divides an angle into two parts
equal in value =
Which are cube numbers between 150 and 10002 (©) (0]
(2)216,343,2500,3600 () 216,343, 512 (169,225,324 (289,324,361 o class away to group data, ach group may include just one data value or cach group =
‘may include an interval of data values (o]
[E) Which are the common factors of 27 and 422 x =
ha 3 ©na 600 | cocffcient the number that multiplics the variabls of a term o
n column a part of a table where people vertically write numbers, words, etc X
[E) whatis the first common multiple of 6 and 82 & L
@4 (®)36 ©36 @2 ) “combine 0 join two or more things or deas together
) v et e stz © e T ST S PRYRTE 2
(a) 5400 (b) 3600 (c) 1800 (d) 2500 complementary angles  two angles that have a sum of 90° 1)
What is Y7056 in index notation? . complete angle an angle equal 10 360° -
(QE=67 D22l O Qzesssl de tai / e d *complex not simple, having variables related in complicated ways
< g / ossar y w. /t h concave being a polygon that has at least one interior angle greater than 180°
“concept anidea

definitions / prem—— JEST T ———
\/ constant ‘something that does not change; a term in an algebraic expression that doesn't

have variables

*context or situation in which
conversion the process of changing something into something else
convex being a polygon that has all the interior angles less than 180°
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Review 1 -6

[ Represent the numbers on the number line.
(a) odd numbers between 16 and 25

(b) numbers smaller than 3

() numbers bigger than or equal to 10 and smaller than 20

(d)5.9.13and 18

) Complete the sentences.
(@) The absolute value of [-47]is ___.
(b) The number is the only even prime number.

~

() 13.5% is equal to the decimal .
(d) The digit 8 in the number 0.00829 is its significant figure.

(¢) The algebraic expression S6x + 31y has constant term(s).

[E)) Write the numbers in order using < or > signs.

w

(@) Ascending order: 7, ~12,4, 0,6
Descending order: 4, 4, 1. 3 17
© e e S T T 0
(c) Ascending order: 3.313, 3.07, 3.309, 3.12, 3.6

(d) Descending order: 6, 6 6 6 6
10077107879

) Change mixed numbers into improper fractions, proper fractions into decimals and decimals into decimal

Let’'s Explore! Maths 1, Student’'s Book

fractions or vice versa.
@5+ (©)0.09= ©7135-
15 _ 4 _ 156 _
@006~ ———— ©350 R
B Complete the number sentences.
@-32-( )+11=-23 (b)—4 % (-61)  ( )=732
@72+ (9x(____)x(-2)=—64 @H-12%(B)+(___)=-13

[ Read the sentences and write Yes or No.
@ %I is equal to 300 1l of 1000 mI expressed as a fraction.
(b) 12 is a common multiple of 36 and 60.
(c) The decimal 3.59595958 is a recurring decimal.
(d) The number 16 742 rounded to 3 significant figures is 16 700.

revision pages

1 - 6 Review

Write the HCF and the LCM of the numbers.
(@)42and 54 (b) 84 and 240

) Use prime factorisation to find the square and the cube root of the number 4096.

) Round off the numbers.
(a) 7.45196 corrected to 3 decimal places
(b) 28 306 corrected to 2 significant figures
(©) 4 195 280 corrected to the nearest thousand

(d) 903.705 corrected to the nearest whole number

Evaluate the expressions, if x = 12 and y = 9.

(@) 10x+4-=
(b) — (9K + 24y =

Use known properties to simplify the algebraic expressions.

(a) 25x 3y + (42— 190) =

5, 3,18 _
Ofge 37+

28
© 2 -

9z
@6+ 1)~ 2(y-35)=

Do the calculations.

(a)-15.05 x 9.46 =

(b) [25+ (-5)] x 38+ 72) =

©6-4+Zx (2=

4 Decimals

B Write the numerals. @ ©

(a) 54 hundredths

(b)367 hundredths

(c)459

(d) 13 tens 5 ones 6 tenths 2 hundredths

(€)21 tens 7 ones 4 tenths | hundredth 3

(f) 8 hundreds 6 ones 9 tenths 4 hundredths

Write the equivalent decimal fractions. @ @@
@006=_____ (0)0.23=
(@0.003= (©)0.048=

Write the equivalent decimal [6)
O D
@3- © o5~

Write the equivalent decimals. @ @@

Example
@--=03 We first change mixed
10 numbers to improper
(b) 6% =699 fractions and then to

decimal numbers.

125 _
(©)3@=3.125

. BN

(c)0.749 =

(H0815=

9 _
05—

a) 1- = A
@ 1yg ® 155
65 _ 47 _
©3¥ - (@ 9765 =
4 85 _
@p0p = ——————————— O3~

410 _ 287 _
@250 —— W3y

Write the equivalent recurring decimals. @ @@

Recurring decimals
‘There are fractions lent to decimal numbers that have a repeated pattern of
‘numbers in their decimal part. These decimals are called recurring decimals.

Example

a Put <, > or = in the boxes to compare. @ @@

(@17.56[_]1.756 (b)46.9[]46.6
(d)72.450[ ] 7245 ()909.9[]99.99

(c) 88.88[]88.088
1018 J10.18

Write the numbers in ascending order. @ @ @

(2)0.189,0.1189, 0.1891,0.1198, 0.198

(b)0.345,0.0345, 03054, 0.3405, 0.05

Let’'s Explore! Maths 1, Student’s Book

Maths 1, Workbook
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Secondary

sample pages

detailed map with
useful information
for the teacher

-

Theory sections

11 The Number system

1.2 Number line

13 Single operations with
integers

14 Absolute value

15 Combined operations of
integers

16 Laws of the four operations

17 Calculations with a
calculator

1

Integers

5 t
the order of the four operations.

Map of the units

Learning objectives
Recognise natural or whole.
numbers and integers.

Recognise the place value of each
digi

Keywords
natural number

opposite integer
Determine the position and order

t I uality sign
ofintegers on a number fine. © absolute value
Perform addition, subtraction, | o2l ate
mltiplication and division with |7 S0
integers.

d

property
-« distributive
property

Solve word problems involving
integers in different contexts.
Apply logical reasoning and
critical thinking to mathematical
concepts.

Estimate the result of combined
operations before calculating with
acalculator.

common factor
2,6 Multiples
2.7 Common multiples and

lowest common multiple

IR 2 5 Square numbers and square
root:

multiples o
2.9 Cubes numbers and cube
roots

Recognise prime numbers. - expression
Understand the meaning of prime | « process
factors and prime factorisation. | - factorisation

Express the prime factorisation | . quotient

of a number i the form of index | . pighest common
potation factor (HCF)
Find the Highest Common Factor | . jowest common
(HCF) and the Lowest Common |~ muitiple (LCM)
Multiple (LCM) of two or more

numbers applying different © CRIRIED
methods.

Find square numbers, cube
numbers as wellas square
and cube roots using prime

factorisation. + cube number
- cube root
31 Fractions. - Recall what a fraction is and - numerator
3.2 Comparing fractions recognise the numerator and + denominator
3.3 Mixed numbers and denominator. - proper fraction

improper fractions

Recall proper fractions, improper | . equivalent fraction
fractions and mixed numbers and

x
o
0o

om
w)

‘\_
)

<
3]
©
9]

'—

o
(%]

<
o]
©

>

0
—

o
Q
X

L

~(/)
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3.4 Addition and subtraction of s . ascending
fractions and mixed numbers | _conversions between them. e
3.5 Multiplication and division of | * D ions with fracti d |+ descending
fractions and mixed numbers |  Mixed numbers.
S Ereton T alatanti + Realise the link between fractions,
37 Division of fractions and IS e
mixed nombers + Write fractions and decimals as
SR 3.8 Expressing one quantity asa | Percentages and vice versa.
e e - Recognise percentages greater
3.9 Operations with positive and | han 100%.
negati i
310Percentages.
311Word problems with
percentages
reduced form of
,
\ the Student’s Book
included in the
,
Teacher’s Book
2 Factors and multiples
2.5 Common factors ‘
2:;:::;’“";2:;5" | 2 Factors and multipl Using tech in maths...
Encourage Ss to learn more
. Draw Ss' attention to the 2.5 Common factors and the highest common factor 2.6 Multiples about factors by visiting the
theory section Common TT—— T T— website http://www.math.
fctors anc th highest A el i L S com/school/subjectl/lessons/
common factor. commontactor “The highest common fuctor (HCF) of two or more numbers s the lrgest e N S1UBLIGL.html
. Ask Ss What is a common ‘whole number that cxctly dividesall he mumbrs. s b b 2

factor?

« Explain to Ss that a common
factor of two or more
numbers is a whole number
that exactly divides all the
numbers.

Note

Point out to Ss that all numbers
always have number 1as
common factor.

« Explain to Ss that the highest
common factor (HCF) of
two or more numbers is
the largest whole number
that exactly divides all the
numbers and that we can use
prime factorisation method to
find the HCF of two or more
numbers.

« Focus Ss' attention on
the factors of 6 and 18,
and explain to Ss that the
common factors of 6 and
18are1,2,3and6and the
highest common factor of 6
and 18 is 6.

« Have Ss study the example

numbers

Thefocorsorgare [1].
Thefctosof 8 1], omais
Common fctors of  and 1 1,2, 3and 6
The highes common fcorof 6 and 18 6.

Bample
i the HCF of 26,36 nd 5,
Solution

Method 1: Using prie fcorsation

HCFis2 <253

Therfore, thehighest common fctr f 24,36 and 8 s 12,

T st s malipes of S arc 10,15, 20, 25, 04 30,

The s 5, 10,15, 20, .. are sl the il of 5

Example

Wi th i four maliplesof 4.
Solion.

The st o mliples of 4 ae 4,8, 1216,

Checkif20is 3 muliple o
3

s

Soluon.
(020 3= 612 —= A division with remainder
Threore, 20 ot maliple f .

)20+ 54— A divison withnoremsinder

Thereore, 208 il o 5.

2.6 Mulitples
« Draw Ss' attention to the theory section Multiples.
« Ask Ss What is a multiple?

Think deeper

Have Ss study the examples
of this section, and explain to
Ss how we find the first four
multiples of 4 and how we
check if 20 is a multiple of 3
and 5.

Ask Ss How many multiples
of a number can you find?
(We can find an infinite
number of multiples of any
number, which means that
the number of multiples of
any number is extremely
large.).

Allow Ss some time to think
about their answers.
Encourage Ss to express their
opinions, and initiate a short
discussion in class.
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of this section, and explain « Explain to Ss that a multiple of a number is produced by
to Ss how we find the HCF multiplying the number by a whole number and that multiples of a
of 24, 36 and 48 using prime number are always greater than or equal to the number.
factorisation or repeated « Explain to Ss that a multiple of the number 2 is a number that can

division. be divided exactly by 2 (2, 4,6, 8,10, ...).

Note
Point out to Ss that every number is a multiple of 1.

+ Have Ss study the first six multiples of 5.

vector
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‘using tech in maths’ texts that aim to help
Ss become familiar with technology

I
7 Pythagoras’ theore
The arca of the biggest square is cqual to the sum of the arcas of the two other
squares. So,

7.1 Pythagoras’ theorem

The left figure below shows a right-angled AABC, the side AC, which is opposite |
the right angle £B, is the hypotenuse. The hypotenuse is the longest side of a
right-angled triangle.

Note
Atheorem is a
general statement,
based on other
simpler true
statements (e.g.
simpler general
statements or basic
accepted ideas and
rules). Mathematical
theorems are proved
sentences based on
valid mathematical

Pythagoras of
Samos (570 - 495
BCE) was & Greek
philosopher.

Hé made many
mathematical

and scientific
discoveries, such
as Pythagoras’
theorem, the. hypotenuse
Theory of For AABC, where 24 = 90°, it s true that a>= b*+ ¢, where a is the
Proportions, etc. hypotenuse of the triangle.

Pythagoras’ Theorem

For any right-angled triangle, it is true that the square of the hypotenuse
is equal to the sum of the squares of the two other sides of the triangle.

We can name the sides of a triangle by the lower case letter of its opposite angles.

He influenced sentences.
Plato and Aristotle, 4
he said that
spl The side opposite 24 is a. Fi.nding the length of an unknown side of a right-angled
" and divided the < b The side opposite £B is b. triangle
earth into five The side opposite &C is
climatic zones. By using Pythagoras’ theorem, we can find the length of the unknown side of a
» - e tight-angled triangle.

Example

The hypotenuse of the A4BC is ¢ or AB. The length of a side

of any 2D shape

is measured as a

B positive number.
So, when we apply
Pythagoras' theorem
to a triangle, the

1 InAABC, £4=90° AB =6 cm and AC = § cm. Find the length of BC.

Using tech in Pythagoras’ theorem

Let's Explore! Maths 2, Student’s Book

For further exploration AABC has sides AB =3 ¢cm, AC =4 cm and BC = 5 cm. We use the length of each

you can visit side to construct three squares outside the triangle. Gem square root of a
geogebra.org and squared side length
try to construct a . is positive.
right-angled triangle 4 Som c

Note
We know that for any
number x, it is true
that: 37 = |x].

So, for the length of
side a of the triangle
where a* =100,
itis true that
@@ = 100, so
Ja =100ra=10.

with 24 = 90° and . ’

sides 4B =3 cm, ’ A 1 m‘. Solution
BC=5cmand it

AC=4cm.Then
make a right-angled
triangle with 24'=
90° with sides double
the length. Then
repeat the procedure
with the sides
multiplied by 3, 4, etc.
What do you notice?

AABC s right-angled so we can use Pythagoras’ theorem.
BC? = AB* + AC?

a=10cm

HE N ’
..5 c“.. a =100

So, the length of BC' =10 cm.

Real numbers and operations

Solution

@2%(-4)
(b)-10 % (-2)=20
(©) (7> (3) * (2]
(d) 5 x(—4) < (-8)

@[22 <ca+ (-5~

ol (-

3 Do the calculations.

@26~ (-1)= -3

We apply the
BODMAS rule.

First perform any
calculations inside
the brackets and
evaluate the powers,
then perform all
multiplications and
divisions working
from left to right,

and lastly perform
all additions and
subtractions working
from left to right.

(@ -(8-2x9)~[5x(-T)+(3-6x%2)]=—~8-18)~[-35+(3-12)]
(-10) = (-35-9)

=10 (-44)=10+44=54

3
32

3.5
@91/~ |5 =17~ (=8)|= | (£)~(-2=8) = (+4) + (-T+3) = (-6) = “"(T’T*

3,1
)

Division of real numbers

Division is the opposite operation of multiplication. We can rewrite a division
as multiplication by changing the sign *+”into *x and then inverting the divisor
Two real numbers a and b, with b # 0, are reciprocal numbers, when the product

of these numbers is equal to 1 that is, a x b= 1 ora = -

N We cannot divide

We can write ~(~2)
as(-)x(-2)=2,
which is a positive

real number.

We can write

(=2) x (-2) as (-2)%,
which is a positive
real number.

We can write

(=2)x (~2) x (-2) ()% ()=(-) | The product of a positive and a negative real number is a negative 0+ (5= ¢y x (-1 from the rules for
as (~2)%, which is a (4 % (+)= (=) J real number. mum;ncasen nflf'ea\

i numbers but with b 0.
negative real number. —— (o) ()= (o) (‘7)

@

Multiplication of real numbers
Rules for multiplication of two real numbers
(+a)x (+b) = Ha x b)
(-a) % (~b) =+(a * b)
(+a) x (-b) =—(a x b)
(-a) x (+h) = —(a x b)
Rules for signs
(4) % ()= (+) The product of two positive real numbers is a positive real number.

) x (]

(+) The product of two negative real numbers is a positive real number.

Calculate the products.
(@2%(-4) (b) =10 % (-2)

© N *(=3)*(-2)

(d) 5% (~4) x (-8)
Aol

©-G-2x9-[5x(N+G-6x2]  0(F-T+1)x(3-1)

G} [4%

>
For example, - is the reciproeal of 3. because 5% 3= 1
So, we can write 16-+ 2 as 16 * - because S s the reciprocal of 2.

Rules for division of two real numbers

Rules for signs
(#)+ (+)= (+) The di
()+()=(+) The
(4)+(-)=(-) | The division of a positive and a negative real number is a negative
() +(+)= (=) [ real number.

n of two positive real numbers is a positive real number
sion of two negative real numbers is a positive real number.

byo.

Let's Explore! Maths 3, Student’s Book

The rules for division
of real numbers come
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4 Functions

Note
The middle point
lies on the axis of
symmetry. So, the
vertical line that
intersects the middle
point is the axis of
symmetry of the
parabola.

Note
Since the parabola
is a curve, we have
tofind several points
to draw an accurate
graph.

| o o symery

Jintercept —> |
wintroeprs
o Ny

0 f N
Whena>0, the parabola

Jertex 4 opens upwards and has a
(minimum poind) minimun point.

To find the coordinates of the turning point, we can use the symmetry of the
quadratic function. For any parabola that intersects the x-axis at two different
points, we follow the steps:

Step 1: Plot the intersection points A and B of the function with the x-axis.

Step 2: Add the x-coordinates of A and B and then divide them by 2 to find
the x-coordinate of the middle point of segment AB.

Step 3: Substitute the x-coordinate of the middle point into the function.

To draw the graph of a quadratic function, we follow the steps:

Step 1: Use the function to make a table with several values of x and /{x) and
the turning poi

lot the points of the table on the coordinate plane.

: Join the points with a smooth curve.

Step
Step

For example, given the function f(x) = +* + 2x ~ 3, use a coordinate plane to draw

its graph.

Step1: We make a value table with some points of the parabola and the minimum

point since a> 0.

42| a0 |12
s [o|s|-a[=s]0o]s

Step 2: We plot the points on the coordinate plane.

Step 3: We join the points with a smooth curve.

The axis of symmetry can be found by
calculating the mean of the x-coordinates
of two poins of the function with the

same y-coordinate, since the perpendicular
distances from cach point to the axis are
equal

From the value table, we can sce that the
-intercepts are ~3 and 1, sod.e% -1

through the parabola.

Therefore, we see that:

« y-intercept is —3

« xeintercepts are 3 and 1
« the axis of symmetry is
« the coordinates of the minimum point are (1, ~4)

‘The position of the graph of a quadratic function of the form f(x) = ax® + bx + ¢

depends on the number of roots of the equation /(x) = 0.

+1f b~ dac > 0, the graph intersects the x-axis at two different points whose
x-coordinates are the unequal roots of the equation x) = 0.

«1f b* — dac = 0, the graph intersects the x-axis at only one point whose
x-coordinate is the root of the equation f{x) = 0.

“1f 5 — 4ac < 0, the graph does not intersect the x-axis.

i the x-value where the symmetry axis passes

Note
The turning point of
a parabola is on the
axis of symmetry, so
ithas the same value
forits x-coordinate.

Note
For a quadratic
equation
@+ bxte=0:
<1 57 = dac > 0,
we have two
unequal real roots.
1B - dac =0,
we have two equal
real roots.
<1 B — dac < 0,
we have no real
roots.

Ifa>0:
S B —dac<0
¥~ dac=0
\bi— 4ac 7
0 two equal no real roots
two unequal real roots
real roots
Ifa <0:
S
two unequal
realroots  twoequalreal  no real roots
9 \ *
/bl ~dac>0
B -dac=0
B - dac<0

detailed theory

sections

4 Functions

+ Focus S¢' attention on the
graph, and explain to Ss that
when a > 0, the parabola
opens upwards and has a
minimum point.

« Explain to Ss that to find the
coordinates of the turning
point, we can use the
symmetry of the quadratic
function.

+ Explain to Ss that for any
parabola that intersects the
x-axis at two different points,
we first plot the intersection

Functions

ints 4 and B of the function S P e o e e
with the x-axis, then we add ’-—kwmr—-ﬂ:::z:(:mu-‘—wl-ﬂ
the x-coordinates of A and & =
and then divide them by 2 to
find the x-coordinate of the e e
middle point of segment A8
and finally we substitute the e e e P
x-coordinate of the middle e e

/ point into the function.
e -
Note prireer

Point out to Ss that the middle
point lies on the axis of
symmetry. So, the vertical line
that intersects the middle point
is the axis of symmetry of the
parabola.

+ Explain to Ss that to draw
the graph of a quadratic
function, we first use the
function to make a table with
several values of x, /(x) and
the turning point, then we

N N N I
= STols
St 2: e plshe ot o e ol
S 3: Wi b ot wih st

Th s ofsymmcr canbs o by
et he e ofhe -oonins
ofwo oo e fncion wih he
‘e coonits,sce the prpendiies
e o s o o e i -

Fom he e bl e s s he

]
e ot of e i ot e (-, )

e posion of e gl ofa qudic nctionaf e form 1) -+ .-
/i -0

-0
I~ . e g et e s ol ns i whose
oo i h ot f e outon ).

I a0 the g doss ot et e s

o

o oo, U graph intersects the x-axis
o0 \/ atonly one point whose
| . x-coordinate is the root of the
oot equation f(x) = 0 and if
i b = dac <0, the graph does
a<o not intersect the x-axis.
0
TR gt somiron Note
B - . Point out to Ss that for a
7 quadratic equation
;» <N; ;» ‘__n; /\ @+ by +¢=0,if b - dac > 0,
b we have two unequal real roots,

Note
Th umiog poinof

plot the points on the coordinate plane and we finally join the
points with a smooth curve.

plot the points of the table on
the coordinate plane and we Note
finally join the points with a
smooth curve.

Point out to Ss that since the parabola is a curve, we have to find
several points to draw an accurate graph.

+ Explain to Ss that, for example,
we use a coordinate plane
to draw the graph of the
function /{x) = ¥+ 2¢ - 3
and we first make a value
table with some points of the
parabola and the minimum
point since a > 0, then we

+ Focus Ss' attention on the first graph, and explain to Ss that
the axis of symmetry can be found by calculating the mean of
the x-coordinates of two points of the function with the same
y-coordinate, since the perpendicular distances from each point to

the axis are equal.

« Explain to Ss that from the value table, we can see that the

x-intercepts are ~3 and 1, 50 the

—341
2

—1is the x-value where

the symmetry axis passes through the parabola.

+ Explain to Ss that looking on the graph we can see that
is =3, x-intercepts are —3 and 1, the axis of symmetry is

intercept
~1and

the coordinates of the minimum point are (~1, ~4).

Note
Point out to Ss that the turning
point of a parabola is on the
axis of symmetry, so it has the
same value for its x-coordinate.

« Explain to Ss that the positior
of the graph of a quadratic
function of the form
f(x) = ax + by + ¢ depends.
on the number of roots of the
equation /(x) = 0.

« Focus Ss' attention on the
graphs, and explain to Ss
that if b - 4ac > 0, the
graph intersects the x-axis
at two different points
whose x-coordinates are the
unequal roots of the equation
Sx) = 0,if 47 - dac = 0, the

if b = 4ac = 0, we have two
equal real roots and if

b? = 4ac < 0, we have no real
root

more detailed instructions
for complex concepts of higher
levels for the teachers

vector

maths & science
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Subjects

LEVELS

Science for kids (Pre-Primary)

International Science (Primary)

International Science
(Lower Secondary)




Science for kids

Science for kids is a two-year course that introduces very young
learners to the world of science. Through this course, students
learn about themselves and the environment around them. The
series places an emphasis on the observation of the environment
and the dynamic of the dialogue. Through questions, our youngest
scientists explore their everyday world and develop basic scientific
thinking skills which they apply in various subject areas when they
enter school.

Children are familiarised with basic scientific concepts, such as
family, animals, plants, weather, and the human body.

2 LEVELS up to Al+ © aF

COURSE FEATURES

C For Students )

e illustrated cover pages and vivid pictures that trigger the interest
of young learners

e various activities that activate the thinking skills of young learners
in a fun way

e extra activities and games to recycle and consolidate learning

>
O
£
ol
v
A

¢ language support with the use of Resource Sheet pages

¢ self-evaluation sections of everything learners were taught

e flashcards that help students understand the meaning of a word
connected to a picture

e revision pages to refresh what students have learnt in each unit

e colour-in pages

e main learning objectives presented at the beginning of each unit

e subjects to spark students’ interest

e step-by-step instructions for the teacher to follow

e revision on the vocabulary taught in each unit with the help of
flashcards

e lists of the corresponding flashcards, resources and materials
necessary for each unit

e crafts sections related to the subject taught

e extra material (posters, additional Resource Sheets, etc.) for more
practice

¢ key to all activities

e optional ‘Special Day’ activities connected with simple projects related
to the theme of the unit

wn

[

Z

w

z @‘

S

b Student’s Teacher's Student'’s Teacher'’s Interactive
o] Book Book Digital Digital Flipbook
v Resources Resources




~

Activity 1 Look at the picture.

father

Activity 2 Draw lines to match.

fumily O] mother

PN
grandmother mother grandfather
father

- sister
arh
0.
oo‘ brother
.
b
’
@ grandmother
At
L0 grandfather
-\
vivid pictures Slmp/_e
activities

-

Science for kids A, Student’s Book

family tree parents

father

sister

Resource Sheets
for language

Science for kids A, Student’s Book

support

name the members of my family

nn

0 draw a family tree

>

0 suythe differences between different families

; L
mind maps that
help in the revision self-evaluation
of important words

section

Science for kids A, Student’s Book

39



sample pages

detailed lesson plan

keys to all activities

>
O
£
ol
v
A

( Lesson 1.1

Lesson 1.1
S

Activity 1 Activity 2 o
What you will need: esson What you will need: M
Flashcards: brother, father, grandfather, activity2  Draw lines to match. Materials: pencils \U)

grandmother, mother, sister I
Resources: RP family ‘ T Look ot the picture, Draw lines to match, [0}
Materials: A4 pieces of paper, glue, scissors « Draw Ss' attention to page 5. N

family mother + Provide each S with a pencil. O

Look at the picture. * Explain to Ss that they should draw a line ©

* Have Ss open their book at page 4. father to match each picture on the left with the

« Draw Ss' attention to the picture, and ask grandmother rergy (@uondtter e correct word on the right. &
them to say what they see (a family which * Give Ss some time to do the activity. =
has seven members).

« Draw Ss’ attention to the picture, and, starting o mother <
from the little child with the word ‘me’, explain sister — (%)
to Ss what each member of the family is a o Neo}
called according to the relationship with ,4’ 'E
the little child. Make sure you point to each brother e s
member of the family with your finger while - =
explaining. brother \9

« Explain to Ss that mother (or mum) and father e’

(or dad) are the parents of the children. grandmother o d grandmother ()

« Explain to Ss that grandmother (or (§)
grandma) and grandfather (or grandpa) are b, grandfather c
the parents of either the mother (or mum) or Q
father (or dad). grandfather Play a game S

* Explain to Ss that when there is more than + Divide Ss into groups of 3, 4, 5 or 6.
one child in the family, each child has a + Ask each group in tun to mime a farmily. %)

brother or a sister. If there is only one child
in the family, that child has neither a brother
nor a sister.

* Ask Ss questions such as the ones below
to help them understand the different
relationships between each member of the
family:
> Do you have a brother or a sister?
> What are your parents’ names?
> What is your brother’s or sister’s name?
> Do you have a grandmother or a

grandfather? What are their names?

Flashcard game

* Have Ss sit in a circle.

* Show the flashcards to Ss, say the word of
each flashcard and have Ss repeat it after
you. Place the flashcards on the floor or on
a flat surface so that all Ss can see each
image. Make a ball out of paper and give

it to a S. Play a children’s song. While the
music is playing, Ss pass the ball around
the circle. When you stop the music, say the
word of a flashcard and the S who has the
ball should point to the correct flashcard.

* Repeat the activity.

Resource Picture activity
 Provide each S with the RP family, an A4
piece of paper, some glue and scissors

A\ ss should be careful when using scissors.
* Ask Ss to cut out the pieces, put them in the
correct order and then glue them on the A4

piece of paper.
* Give Ss some time to do the activity.

Explain to each group that they should discuss
which member of the family each one of them
will be. Then, they should act out a small play
without talking and in the end stand still in a
position, as if somebody is taking their photo.

* Ask the other Ss to guess which member of
the family each child is miming and explain
their thinking. Have all Ss mime a member
of the family.

Resource Sheet

* Ask Ss to turn to page 6.

* Show Ss how to hold the pencil correctly in
order to write.

* Ask Ss to trace the word ‘mother’.

* Give Ss some time to do the activity.

Note: You can photocopy page 8 of the TB or print the
page from our website (www.vectormsint.com) and give
it to S to fill in. You can keep the RS in the portfolio of
each S, in class, until the end of the school year.

revision pages to

help students revise

the important words

and concepts of the
unit

An (
Revision 1

Hands for Crafts

parents |

family fred |

> What do you know about the word
‘grandmother'?
> Do you remember whot o fomily tree is?

grandparents > Con you deseribe your fomily?
> Are olf families the same? What can be
P 3 different?

« Now, read the sentencas of the I can”
saction one by one and discuss them with
S to understand the lavel of knowledge and
skille they have achieved.

0 rera the membars of my fer .4

o atamilyee

> smuthe ciference: etweenditrent i Optional activity
Special Day: Mother's Day
- Explain to $s that. <l the peopla around
the world celebrate Mother's Day. It 1
<pecial day to celebrate our mothers. On
thic day, people usually thow their lave and
appreciation for their mothers and thank
them far everything they do for them. Ask S¢
to tell you samething nice thelr mother does
What you will need: far them
Flashcards: African family, Alaskan family, - Frovide edch S with « pencil, coloures!
Arab family, brother, European family, pencils and cizsors
family, family tree, father, grandfather, - Provide cuch § with the RS Spacial Doy -
grandmother, grandparents, Japanese Mother's Day.
Rfeuszjie";:O:Seg:eivli'\’tl;‘af/‘sf;'omer‘s o /A 55 should be careful when using scissors.
Materials: coloured pencils, pencils, scissors  + Ask S¢ to cut out the card. fold it n the
middle and then write and draw omething
<pecial far their mather.

X
(o]
Q
[aa]
W
L
)
-
(3]
3
(g
<
Uy
i)
X<

kids A, Teacher’s Book

=

Revision

+ Explain to Ss that they will make
a photo frame. They will then take
it home and place a photo of their

Family

What you will need: family in it

Materials: Ad pieces of paper, glue,
ice lolly sticks, ornaments
(eg. buttons, pom-poms, stickers,
ribbons etc.), scissors

« Explain to Ss that they have to glue
the four ice lolly sticks together to
make a frame. Then, they will
decorate the frame as they wish.

+ Explain to Ss that at the end, they
will cut the A4 piece of paperintothe
shape of the frame and glue it to the
back of the frame. They should put
glue only at the bottom and the left
and right sides of the frame, in order
to put their family photo into the
frame from the toj

« Give S5 some time to do the activity.

+ Provide each S with at least four
ice lolly sticks, some glue, some
ormaments (e.g. buttons, pom-poms,
stickers, ribbons etc.), an A4 piece of
paper and scissors

vise the p s

« Have $¢ open their baok at page 19.

- Give S5 some time ta loak dt the picture.

« Show 8¢ all the flasheards of the unit one by
ane. in order to revise all the vords taught
<except the flashearels of lesson13)

« Ask $¢ questions such s the anes below to
help them do some brief revision:
> Can you make a sentence using the word

family’?

- -

40 vecto
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In the next lesson, Ss will be working

with crafts. They are asked to prepare a
construction. Please go to the ‘Hands for
Crafts' section of this unit on page 104. Read
the instructions and prepare the materials
that you will need in class.

Ss should not put the materials in
their mouths. Ss should be careful
when using scissors.

QOA




optional ‘Special
Day’ activities

Cut-out pictures related
to the concept taught

e 4
4
o
Resource Sheet: Special Day - Mother’s Day 8
____________________ a Resource Picture Family
x Cut out the pieces and put them in the correct order.
©
B
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Q
c
O
3
I~
N <
wn
Re}
<
b
L
(0]
O
C
&
O
1%}
\_ L Compi e Vecr W .5 -
s
W
A
Q
Ny
] v
° 3
=5
<< O
[ w 9
famil g
x —
5
=D
o Q
<
Y
O
(%]
.
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Activity 1 Look at the picture.

recycling bins

P

&

Activity 2 Draw lines to match.
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INnternational Science

Vector International Primary Science is a brand-new exciting series designed
to engage students, spark their interest in scientific knowledge and equip them
with the skills necessary to excel in the modern, ever-changing world.

The framework of this innovative six-level course for primary students is
designed to provide a comprehensive set of progressive learning objectives
for Science and aims to systematically develop practical skills through scientific
enquiry. These skills are useful in everyday life and are not limited to Science
lessons. The course is organised through the topic-based approach, thus
allowing learners to investigate a variety of scientific topics in depth and
encouraging them to ask questions, predict, observe, explore, explain, practise,
and assess their understanding and abilities.

6 LEVELS up to A2 © &F

COURSE FEATURES

C For Students )

age-appropriate learning objectives

an integrated approach to the gradual development of scientific
enquiry skills

lessons based on the teaching model of Engage, Explore,
Explain, Elaborate, Evaluate (5E Model)

a special emphasis on vocabulary building and EAL

(English as an Additional Language) support

a focus on scientific literacy and literacy support

glossary with definitions and pictures

a section with the necessary materials for each unit
resources, such as Resource Sheets and Resource Pictures

a ‘Work like a scientist’ section with the necessary scientific
methods, procedures and tools for each level

activities encouraging critical thinking and personal response
independent exploration and lab activities

homework activities

end-of-unit review pages

colourful, high-quality pictures and visuals that assist scientific
knowledge

questions and activities that challenge students to extend

or expand their knowledge into scientific concepts

extension of topics and ideas in real-life contexts

unit maps which organise and present the scientific concepts
of each unit

n

=

4

w

Z

5

b Student’s Workbook Teacher's Student'’s Teacher's Interactive
(o) Book Book Digital Digital Flipbook
v Resources Resources




¢ learning objectives identified and scientific enquiry skills developed in each
lesson

e scientific background information

e lists of student preconceptions and guidance for detecting and
reconstructing them

¢ extensive and detailed lesson plans for all lessons and review sections; ideas and
suggestions for teaching scientific enquiry; as well as differentiated activities
and questions for students of basic or advanced performance

e guidance for practical activities

e EAL (English as an Additional Language) support

* a focus on higher order thinking questions according to Bloom's taxonomy

e safety warnings and guidelines

e continuous assessment support by various means

e reminders to facilitate the teaching procedure

e digital resources, such as Worksheets, Resource Sheets, Resource Pictures,
Language Focus activities and Assessment Sheets

e the keys for all the questions and activities in the Student’s Book and the
Workbook, as well as the keys for the Worksheets, the Language Focus
activities and the Assessment Sheets

e cross-curriculum links

¢ all sections of the Student's Book are provided for teachers in an
easy-to-access form

¢ optional activities making the lesson more enjoyable and giving
further practice
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sample pages

Humans and Animals unit]

T )
N
o ?-_- |

Humans and Animals
1.1 What are the parts of your body?

arm body ear eye finger foot hair
Keywords pand head knee leg model mouth

name neck nose shoulder toe The children are wearing a raincoat, a helmet, a hat and sunglasses,
a woolly hat, a scarf and gloves. On which parts of the body are they
i ? ?
Your body has many parts. kweurmgthem. Why' Yy
-

X
o)
o

foal

W

Roed
<
)

ke
s

ord

(%)

-
o)
O
C

L
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« Make a model of the human body. L L%
head [eye oy ose « Draw the parts of the head on your model. 7 y
l_|i « Name the parts of your model. f,:".l"'! I:}
shoulder ,'.',"’ : I ‘
i
%
Fun Each human has lines on the
kni fact [ ends of their fingers.

toe

\ @ |:Your body has many pans.]

(s
J
high-quality important concepts and \
illustrations ideas presented in the
lesson

Humans and Animals Unit ﬂ
4. Complete A-E with the words in the box.

1. Draw lines, as in the example. 2. How are you and hearing ~ sight smell taste touch
your partner similar?

How are you ’: i

different? ﬁ‘\.

Do you like riding
your bike?

a DX : | od D

@

DN < | D)

5. Draw lines to match the young with their parents.

Science 1, Student’s Book

3. Complete the table with the numbers (1-9) for the
kinds of food.

Bread, rice, cere
‘_ H m potatoes, spaghetti
. 1.fish 2.bread  3.0il iy
review i
activities to e = -
consolidate . .
3 4.apples 5. milk 6. carrots
students
knowledge . ‘ -
7.rice 8. broccoli 9. cereal

44 vector
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Materials
M‘l@ Humans and Animals

L

- ol

banana cardboard cinnamon coloured
box sticks pencils
- .
= g c K
glue onions paper pebbles
fasteners
pencils rice scissors
<
o
extra
activities for
practice
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1 Humans and Animals

1.1

What are the parts of your body?

1. Read about a funny person and draw him. Then colour

him in.

He has:

«a big head
«small eyes
«a big mouth
«a big nose

« big ears

« ashort neck
« curly hair

« short arms
« big hands

« long fingers
« long legs

« small feet

2. Find and circle the words in the grid, as in the example.

b/od{knee neck finger toe shoulder

x| k njele/r njs t
fli n|lgle/r e/ wlHo
blof[d[y fle c qle
p/h z|y|i|/p k| e|d
p/s/hoju/l|d e|r

Science 1, Workbook

adult

alarm

aluminium foil*

ambulance”
animal

ask

baby

body

Glossary

a fully-grown person or animal

a device that warns us of danger.

athin sheet of metal 1

a big van that takes people to hospital when they are veryill....49

aliving thing that is not a person or plant....

to make a question. 7
a very young child or animal 12
the whole of a person 4

The parts of the human body

caterpillar*

asmall, long animal with many legs that eats the leaves of
plants and grows into a butterfly........ -

x
o
o
0
Rz
b
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glossary with
definitions and
pictures

Resource Pictures

Let’s explore!

Copyright © Vector M & § Publishing

w

\

Science 1, Workbook

45



sample pages

. 1 unit ]
11 1 €Y Humans and Animals
n '_. -g j @ vt
: B T, S o Read ot he check point at the endo helesson o

provide Ss with a brief summary.

«Provide Ss with the RSs of the keywords of the lesson.

+ Ask s to trace the words and cut them out to revise the.
S keywords they have learnt

Assessment

B - Ask Ss 1o point to.and name different parts of their bodies.

i e e et

TN o bt s s e

extensive
and

- Ohsen v and colleet evidznce i o1 de1 to answe 2 question.

- Make suggestions and follow instructions.

~Magel ang share igeas n order 10 evaluale and expand
on thent

. (Cross Curriculum Links (CCL) o e T B hold your pencil with? (my hand and fingers),
etaile LI et oy o, Wi i prtec
suu,eum artand deﬁ\gu 2555 are asked by nake 2 my head when I ride my bike), What do you wear when

lesson
plan

them? (on my hands and around my neck),etc. so that
S5 can practise using the body parts vocabulary.
More exploration

+Play a simple game, ke ‘Teacher says’. Say ‘Teacher
Says touch your nose’ and Ss are expected to touch
their nose.

= RS 2,RS b, RSc. RS Lets explore!
el e s e
paper fasteners (10 per

Common Student Preconceptions
156 may have never thought about the prpose of difterent
xtomal parts of the bast

2 Some s may confse parts of the bady, for example.
hands-anms, legs-feet ot

(@A oot mamrrs |
e ‘

@~ Suggested answers: | need my hands to write: I need
my legs to walk; | need my eyes to see; | need my

I\ 55 should e caretul when using scissors.

Instructions and draw and colour In a

Science 1, Teacher’s Book

funny person.
awioris nose to smel - Divide Ssnto pais. > Activity2:
For the presentation of the keywords, seethe guidelines Tell s tolook at the piture of the modelof the human Kinleldr|m st
in T8 map. a body In their SB and name the parts. :

« Draw Ss attention to pictures A-D and ask them to « Provide each a\rw\lh(b\oursdnenm\ssmssursand ijnjgle rjejwjo
sarm >body >ear >eye >finger »foot >hair say what they see (A. A girl s holding an umbrella paper fasteners (1 ). blo|d|uy)flelc qle

and >head >knee >lea >model uth and wearing a raincoat, while it is raining. B. A boy is -I\:kS)Auquw\hswﬁdndlmulhem’:Lel:exulore‘ Lold d

piname > neck Ry noes Lo enookderils toe) riding a bike and wearing a helmet., C. A girl is wearing + Ask S5 to cut out the pictures from the RPs. plhizy i plkje|d
et’s thinl sunglasses and a hat on a sunny day., D. A girl is wearing « Explain to Ss that they will make their own model of the
Lets think 2woolly hat, a scarf and gloves on a snowy day: ruman bo p(s|hlolu td]elr

+Read the text to provide Ss with useful information on

e e +Read the text aloud and ask S the question.

+Explainto s that first they have to cut out the body
parts from their WSs. Then they have to oin the
on your body and where do you wear together with the paper fasteners by piercing through
my legs, | wear shoes on my feet). X

@~ The child in picture A is wearing a raincoat on her
body tostay dry in the rain;the boy n picture B s
wearing a helmet on his head to protect his head: the
girl in picture C is wearing sunglasses and a hat on
her head to protect her eyes and head from the Sun
the girl n picture D is wearing a waolly hat on her
head to protect her head and ears from the cold. She
Is also wearing gloves on her hands and a scarf on
her neck, for the same reason.

+Draw Ss'attention to the picture and ask them to say
Aty see Gz saning sttt
+startn rom e, e cach word ot
Seto et cachareof Enses o s wll
5o don thesame hing
[N | Then.read each word out oud again and encourage 55
o point to each part of their body, as well as you doing
the same thing.
« Askssthe question.
ks ustons, ke Do yound your ands o wie?
(Yes), Do you need your nose to walk? (No,
nose o sl Tis wil et lower-performing 55
+ Encourage Ss to name other body parts and things
they can do with each part. This wil challenge higher-
performing Ss.

ared
and using paper fasteners. forthe next lesson.
- Ask Ss to draw the parts of the head on the model, e,
eyes, nose and mouth.

+Encourage 5 to add more details o their drawings,
Iike other characteristics of the head or clothes on the
body. This wil challenge higher-performing Ss.

 Tell S5 to show their model to their partrer.

+ Ask Ssto point at and say the parts of the body on thelr
models to thelr parter.

+ Ask S5 to check their answers in pairs.

key to the

activities
in the

Workbook

CLartand design
+Before you begin the Let's explore! activity,read the
following guideline carefully and explain It to S5 in
order to keep them sate.

Fun fact

- Read the Fun fact to Ss.

+ Ask S50 look at the ends of their fingers and see the
lines.

)

supportive material for class
activities

/

1.3 How can you have a healthy diet? Worksheet

Let’s explore!

Compiete AL Wih the words in he box

1. D s, i o vl 2 How cteyouand b s el e o
o o e
) v o Nam Date:

Complete fhe fable wih fhe numbers (1-9) for the
kind of food.

1. Make a plan of a hedlthy meadl and draw it. Have
food from each food group in your meal.

Draw ines 1o match the young wit their parens

Bread, rice, cereal,

Fruit and vegetables

Science 1, Teacher’s Book
Science 1, Teacher’s Book

] - .
- ' ealh porcioss cneesher
K = -
o b }E [ 7 [ = -
. rotlsbng - [l |
4 -
_—e : L
1 «Give Ss some time to do the activity.
+ Draw Ss' attention to the picture and ask them to say what « Use the recommended procedure in the Introduction of
they see (A boy.). the TB to assess Ss’ answers.

« Ask Ss to ook at the example and guess what the activity
is going to be about (It is about matching the words to the
body parts.).

« Ask Ss to draw lines to match the words to the right body parts.

- Give Ss some time to do the activity.

« Use the recommended procedure presented in the
Introduction of the TB to assess Ss’ answers.

S e oo et feadE ey
This will challenge higher-performing
@ Bread, rice, cereal, Dota(oes,soaghelll.z. 7.9
Meat, fish, eggs, beans: 1
Milk, cheese, yoghu:
Frult and vegetables: 4,6,
Oils and spreads: 3

Meat, fish, eggs and beans Oils and spreads

mouth

a

+ Read out the words in the box to Ss. Ask them What are
these five words? (our senses).

« Draw Ss’ attention to pictures A-E and ask them to say
what they see (A. rainbow, B. alarm clock, C. flower, D.
apple, E. teddy bear)

« Tell Ss to match the words with the pictures A-E according
to the sense they could use. Tell Ss that they have to use
each word only one time.

« Give Ss some time to do the activity.

« Use the recommended procedure presented in the
Introduction of the TB to assess Ss' answers.

@= Asight B.hearing C.smell D.taste E.touch

2.

« Draw Ss’ attention to the picture and ask them to guess
what the girls are discussing (They are asking an
answering questions about what they like doing).

« Explain to Ss that they will have to discuss with their 5.
partner how they are similar or different. + Draw Ss' attention to the group of pictures in A and B, and

« Divide Ss into pairs. ask them to say what they see (Group A: frog, chickens,

« Encourage Ss to ask each other questions, e.g. Do you like man, Group B: boy/child, tadpoles, chicks).
tennis? Do you like lettuce?, etc. and discuss « Ask Ss to guess what the activity is about (It is about

«Encourage Ss to talk about how they look and what they like. matching young with their parents.).

« Make sure Ss take turns asking and answering « Tell Ss to match the pictures.

@~ Open answers + Give Ss some time to do the activity.

« Use the recommended procedure presented in the
Introduction of the TB to assess Ss' answers.

@ frog-tadpoles  chickens-chicks man-child/boy

Milk, cheese and yoghurt

3.

+ Draw Ss’ attention to pictures 1-9 and ask them to say what
they see (1. fish, 2. bread, 3. oil, 4. apples, 5. milk, 6. carrots,
7.rice, 8. broccoli, 9. cereal).

« Ask Ss to complete the table with the numbers of the kinds
of food 1-9.

Dorit forget to prepare the materials and resources
for the next les:




introduction of each lesson without
revealing all the scientific concepts

ﬂ Humans and Animals

1.1 What are skeletons?

bone conclusion pattern skeleton structure

Key o) vds support vertebrate

Let's think Humans and some animals have bones inside their bodies.
i You can feel some of these bones through your skin.

1. Where do you think you have
bones in your body?

2. Touch your arms and head.
What do they feel like?

3. Who do you think has more
bones: an adult or a baby?

Make a model of the human body.

Explore the bones you can feel in your
body.

Draw the bones in your model.

Does your partner's model have bones in
the same places? Compare the models.
Compare your model to your classmates’
models. What's your conclusion?

Where do you think you have bones in Science "i | 300 bones. The body of an adult
your body? How can you find out where in has 206 bones. What do you think
your bones are? action - ‘ ¥ happens to some of the bones that

® Can you see a pattern in the models?

Humans and Animals

(B ‘k

|
(&) human sketeton (© jetyfish

Bones are hard, strong and not heavy. The human skeleton is the structure of
the bones inside the body. The skeleton supports the body and gives it a shape.
Most vertebrates have skeletons made of bones. Not all animals have skeletons.
Jellyfish have very soft bodies. There is fluid inside the body of a jellyfish, which
gives it its shape. Name animals with skeletons made of bones.

\O*’) How can you make your bones stronger?

L

cat skeleton

The body of a baby has about

a baby has as it grows up?

« The skeleton is the structure of the bones inside a
human's or an animal's body.

« Not all animals have skeletons.

« Some animals have skeletons made of bones.

« A skeleton supports the body and gives it its shape.

&

activities that focus
on vocabulary
development

/

Unit T: Humans and Animals Language Focus

v
Name: Date: D
Q
1. Mateh. Write a-¢ in the boxes. S
1. irregularbone (") @ the part of the skeleton that protects the brain fe)
v
o b. an illness that lasts for years or for the whole

2. long-term (@] of a parson’s life &)
3. skull O . abone that is not long and straight but has a \
" different shape to other bones o
4 spine () ¢ astongelasiicstructure between each vertebia -~
- spine of the spin. 5
\ 5. spinal disc O e. the line of bones in an animal’s or human’s 5
Rzl
2. Complete the sentences with the wordks in the box. 35
prescription warnings flu short-term fever syrup M)
O
1. Diabetesis a long-term illness, but the fluis a illness. [V
2. When peaple feel sick, they may have a Ii)

3.7 et * =t to feel better
4. The doctor gives you a with the medicines you <t
have to take. [0}
5. The purpose, the uses, the . the directions and the %)
other information are irmportant to read hefore taking a medicine that <
doesn’t need a doctor's prescription. [0
6. When people have o his body temperature is G
higher than it should be. wv)

@

the blood at the level it should be.

. Complete the sentences with the worck in the box. 1
H

pollen insulin germs é

1 are harmful to humans. H
2 may cause an allergy. i

3. is a substance that keeps the amount of glucose in '%

-

activities that
evaluate the
knowledge that
students have
acquired

Unit T: Humans and Animals Assessment Sheet

Name: Date:

. Readthesentences. Write Yes or No.

. All animals have skeletons inside their bodies.

. The human skeleton is the structure of bones inside the body,
. Human and animal skeletons have similar bones.

Muscles can push banes.

We can see microorganisms with the naked eye.

R SRV

. Germs cause allillnesses.

Score

N

. What are the three functions of the skeleton?

score BB

[

. Complete thesentences with the words in the box.
symptoms pairs skull shapes useful lungs long

1. Bones have different and sizes. There are flat bones,
bones, short bones and irreqular bones.

2. The Cean e [

Science 4, Teacher’s Digital Resources

3. Musclesworkin
4. Some microarganisms are harmful and some microorganisms are
to humans,
5. When people are not well, they may have like

sn2ezing, coughing, headaches, fever, etc.

Score

A

Science 4, Student’s Book
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INnternational Science

VECTOR M&S International Lower Secondary Science series is a complete

three-level course aligned to international standards of education, designed Split Edition
to meet the needs of secondary school students. This series aims to promote Coming Soon
a deep understanding of scientific concepts in a friendly environment. A set

of learning objectives are achieved as well as a number of practical skills are

developed through lessons that stimulate the interest of students and make

connections between science and real life.

3 LEVELS up to B1 < a¢

COURSE FEATURES

C For Students )

e cover pages with information on real-life situations, learning objectives of
the unit and questions on prior knowledge

¢ high-quality illustrations and photographs

¢ a wide variety of discussion topics that promote interactive learning

* numerous activities to practise what was learnt in the theory sections,
develop scientific enquiry skills through exploration and also challenge
the learners with extra information on the topic taught

e review activities that allow the assessment of students’ progress

e a section with the highlights at the end of each unit

¢ an extensive glossary to facilitate the development of students’
vocabulary as well as a list with pictures of the laboratory apparatus so
that learners become more familiar with the experiment procedure

e a section with information on how learners should work as scientists

¢ a list of the keywords and an overview of the lesson at the end which help
learners summarise what they have covered in the corresponding lesson

¢ a detailed map of the Student’'s Book, Workbook and Teacher's Book that
helps the teacher understand the structure of each book

* an extensive section with extra theory on the concepts taught in the unit
and the corresponding keywords along with keyword information points
for the teacher’s reference

¢ detailed tables with the learning objectives, scientific enquiry skills,
keywords, Cross Curriculum Links (CCL), materials & resources, and
common students preconceptions presented in each lesson as well as a
brief summary for each lesson

e step-by-step lesson plans for each unit

* key to the Workbook activities provided at the end of each unit

e digital resources such as Worksheets and Resource Sheets to support
comprehension and extension of knowledge

e optional defferentiated activities for further practice

e safety warnings and guidelines

¢ keys for all the questions and activities in the Student’s Book,
the Workbook and the resources as well as detailed steps for
the implementation of the experiments

-
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b3 Student’s Workbook Teacher's Student'’s Teacher's Interactive
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of living thi

Science around us

Some species show greater variation
between individuals than other species.
In some species, the individuals are very!
similar to each other. This can be caused
by many different factors including
human activity. The individuals of the
European bison that live today are all
offspring of 12 individuals that survived
in the early 20th century. Because of
extensive hunting, the European bison
was almost extinct at that time. This
means that the offspring which live today
" all have very similar characteristics to
each other.

cover pages with
real-life information, prior
knowledge and the learning
objectives of the unit

Another example of a species with
individuals with very similar
characteristics is the northern elephant
seal. The northern elephant seal almost
became extinct due to hunting and
about 50 individuals survived in the early
~ 19th century. All individuals of the
northern elephant seal that live today
are offspring of those 50 individuals and
show a low variation between them. Low
- - variation in a species can be dangerous
for the survival of the species, since all
individuals might not be able to adapt to
environmental changes or diseases.

i

L]

!
o

Science 1, Student’s Book

g T

Revise your knowledge:

* What is adaptation?

* What is meant by the
characteristics of an organism?

* What is a skeleton?

* What is the backbone? e

* What is an exoskeleton? =

- =5 -

Learning objectives:

 |dentify living, once alive and never -
alive things based on the seven life
processes.

 Classify organisms into plants and .
animals and these into smaller
groups.

 Classify organisms into vertebrates
and invertebrates and these into -
smaller groups.

* Define the term species.

 Identify variation within species.

* Use and create simple dichotomous

keys to identify organisms.

detailed theory
sections

Classifying animals

Vertebrates belong to the animal kingdom, and they are all animals which have an inner skeleton
with a backbone. There are different groups of vertebrates classified by their characteristics.

Mammals: They are animals with fur or hair
on their bodies. They give birth to young,
which feed from the milk their mother
produces. Mammals have lungs to breathe.

Reptiles: They are animals with scales,

and their skin is dry. They live on land and
breathe with lungs. Sometimes we can also
see them in the water, but they lay their
eggs only on dry land. The shell of their
eggs feels like leather.

Fish: They have scales and fins and they
live in the water. They lay soft and jelly-like
eggs in the water and they breathe with
their gills.

Birds: They have feathers, wings and

a beak. Most of them can fly and they
breathe with their lungs. Birds lay eggs
with a hard shell.

Amphibians: They have a wet, smooth skin
through which they can breathe. They also
have lungs to breathe, and they spend time
both on land and in the water. However,
they lay their eggs only in water and they
live in the water when they are young. Their
eggs are soft and jelly-like

L7

In which group
would you classify
a crocodile?

Invertebrates are a group of animals of the
animal kingdom. There are several groups of
invertebrates with a variety of characteristics.
However, all invertebrates do not have an inner
skeleton or a backbone.

Molluscs: They are animals with soft bodies,
but with strong muscles. Many of them have
a shell which protects them. Sometimes this
shell might be inside their body.

Jellyfish: They are animals that live in water.
Their body is soft and jelly-like and they have
long tentacles which have stinging cells. They
use these tentacles to get their food in the
water.

Science 1, Student’s Book

Annelids: They are worms, like the earthworm.
Their bodies are soft and segmented.

Flatworms: They have soft flat bodies which
are not segmented.

Nematodes: They are worms that have soft
and thin bodies, which are not segmented.

Echinoderms: They are animals that live in the
water, like the starfish. Their body is hard on
the outside and covered with spines.

Arthropods: They are animals with a
segmented body and legs with joints. They
also have a hard exoskeleton. There are many
animals in this group. Two smaller groups

of arthropods are arachnids and insects.
Arachnids, like spiders, do not have antennae
and they have eight legs in total. Insects, like
bees, have antennae, they have six legs and
they might also have wings.

-

In which group
would you
classify an

octopus?

49
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sample pages

‘Dive into Science’ sections
to challenge Ss’ interest

Vs
- . Q73
Classifying animals
3. Draw lines to match.
A A 7 Flatworms are soft and have long tentacles with stinging cells
Dive into Science i Mg D S
. ellyfish have segmented bodies with legs with joints and
What is a mus musculus? S -,
Mus musculus is the scientific name of what we B et have hard badies on the outside coverad with spines
know as the common mouse. Scientists have Annelids e e e e e
been trying to classify organisms into groups are worms with soft, thin and non-segmented bodies.
for many years. Today they use a classification
S R e o) G U Molluscs are worms with soft and flat non-segmented bodies
a Swedish scientist, who lived in (he 18th Echinoderms are worms with soft segmentad bodies
century. He gave each organism a
name with two Latin words, Nematodes have soft bodies with strong muscles.
like the mus musculus.
This naming system is
still used today.
Explare Science
Investigating animal classification
1. Answer the questions. 1) Choose one group of animals out of:
mammals, reptiles, birds, fish, amphibians,
a. Which five groups of vertebrates do you know? molluscs and arthropods.
2 Do some research on this group of animals.
3 Search for the characteristics of each
. . group and describe if it is a vertebrate or
? ;
b. Which seven groups of invertebrates do you know? invertebrate group.
4 Find two animals that belong to this group
and describe them.
. d - What characteristics
2. Complete the table, as in the example. Make a presentation of your findings and discuss did you search for?
them with your class.
Vertebrate groups cl
birds feathers, beak, wings | lay eggs lungs Keywords W
give birth « Vertebrates are all animals which have an inner
mollusc flatworm skeleton with a backbone.
fish jellyfish nematode « Invertebrates are all animals without an inner
tentacle echinoderm skeleton nor a backbone.
N stinging cell starfish * Vertebrates are grouped into mammals, reptiles,
scales, dry skin annelid arthropod fish, birds and amphibians.
worm arachnid * Invertebrates are grouped into molluscs, jellyfish,
wet smooth skin skin and lungs annelids, flatworms, nematodes, echinoderms,
and arthropods.
156 157
- )

a brief summary with the
main concepts of the unit

|
7 % Unit Highlights

Dead organisms
* They were once alive but not any more

Classification

* All organisms are classified into kingdoms

« Kingdoms are then divided into smaller groups
depending on the characteristics of organisms

Seven life processes

* Only living organisms
carry out all the seven
life processes

* Nutrition

* Growth

* Movement

« Respiration

* Reproduction
* Excretion

« Sensitivity

Animal kingdom

« Vertebrates:
mammals, reptiles, fish, birds,
amphibians

« Invertebrates:
molluscs, jellyfish, annelids,
flatworms, nematodes, echinoderms,
arthropods (insects and arachnids)

Plant kingdom

* Ferns

* Mosses

 Conifers

« Flowering
plants

Species

* Has individuals with similar characteristics that can have
fertile offspring

* A fertile offspring can have its own offspring

Extinction

* When a species does not exist any more

« When a species cannot adapt to a changing environment
or loss of habitat

* Because of natural processes or human activities

Variation

« Individuals of a species are not identical, but similar
* There is variation within a species

Identification keys

* Used to identify organisms
* Are dichotomous with yes/no questions

vector

maths & science

Science 1, Student’s Book

revision pages \

p
77 ) Review

1. Circle the correct answer.

. A flying bird is 2 living / non-living / dead thing

a
b. Something that was once alive but not any more is a living / non: g / dead thing.

¢. Something that is alive is a living / non:

g / dead thing.

d. A rockis a living / non-living / dead thing.

. A wooden chair is a living / non-living / dead thing

N

. Complete the sentences with the words in the box.

nutrition  reproduction  growth itivity  re

a. The process of happens when a human is sweating

b. A plant becoming bigger and bigger shows the process of

¢. The process of a mother slephant giving birth is

d. The process of happens when an animal is eating a plant.
e. A bird flying in the sky does the process of

f. A process that gives snergy to an organism and happens in all of its czlls is

g. An organism responding to a change in temperature does so because of the process of

o

Match. Write 1 or 2 in the boxes. Then answer the question.

vertebrates

y

conifers

J\J \

mosses

J \

organisms that photosynthesise

\

organisims that move from place to place 1. animal kingdom

2. plant kingdom
invertzbrates

J U\

flowering plants

J

wlw]ululululy

N

organisms that sat plants or other animals

ferns

y

Science 1, Student’s Book

Science 1, Student’s Book



guidelines for
scientific work

Work like a scientist

In order to understand and explain the processes
and things that happen around them, scientists
base their thinking and research on the scientific
method. Applying the scientific method as an
investigation method ensures that scientists have
a better chance of reaching reliable results to
support or reject their hypotheses. The steps of
the scientific method include:

1 Observe
The beginning of the scientific method is something you observe through your
senses or even some background information you collect about a topic.

3 @ Form a hypothesis

Research and gather information about the
topic of your question and form a hypothesis that
can be tested.

2 -' Ask a question
Ask a question based

on what you observe

and you want to learn

about. The question must

be testable and should 4 @ Test the hypothesis

be answerable through Make a prediction based on your

scientific investigation. hypothesis. Then plan an investigation to test

The question also should your prediction to see if your hypothesis is

be exact and accurate and supported by evidence or not. After that, carry

not answerable through out the investigation you planned and collect

personal opinion. your data.

5 Analyse your results and draw a conclusion
Analyse and interpret the obtained results from your investigation using the
appropriate tool. Draw a conclusion based on your results that answers your initial
question and determine if your results can be used as evidence to support or reject
your hypothesis. If the hypothesis is rejected, you must form another hypothesis and
repeat the process from step 3.

A hypothesis can become a theory when a lot of evidence

Share your results y sy
has been found to support it and it is repeatedly found

Report the results

6 (=

of your investi . to be i through different investigations from
el EenmmeEe de different groups. But even a theory does not always
S, remain the same. A theory can evolve, adapt, be changed

or be rejected and replaced by another theory.

Work like a scientist

Plan a fair and safe investiga

Fair test

When we plan an investigation, we want our investigation to be a fair test. For this

to happen, we should first identify and then list the variables that are involved in

our investigation. After that, we should decide which one variable we will change
and which one we will measure. The variable we change is the independent variable,
while the variable we measure is the dependent variable. All the other variables of
our investigation are the control variables which we should keep the same during the
entire investigation.

Emily wants to investigate
how the height of a ramp from
which a toy car will roll affects
the distance it travels. For her
investigation to be a fair test,
Emily lists the variables that
are involved in her investigation
and decides which the
independent, the dependent
and the control variables of this
investigation will be.

List of variables
height of the ramp -» independent variable
distance travelled by the car - dependent variable
type of toy car - control variable
type of surface on which the toy car rolls -

control variable

o

Safe test

In

addition to being a fair test, our investigation

should also be a safe one. For this to happen, we
must also follow some safety rules:

1. Always read and follow the rules of your school

laboratory.

2. Listen to your teacher and follow your teacher’s advice.

3. Never carry out an investigation that is not approved by

your teacher.
4. Wear safety equipment if it is necessary.

5. Do not drink or smell anything.

6. Look for hazard symbols on the containers of substances that you use and take

the appropriate safety measures.

7. Keep in mind that the equipment of a laboratory may be sensitive and may need

extra attention when you use it.

283

Laboratory equipment and materials

=X
—_— filter funnel o
tape ‘ O
measure foa)
I
B beaker v
| <
room [}
thermometer i Re]
— =
)
conical flask tripod “
—
filter paper ! 8
oy
L
-
j— )
Bunsen (%]
burner
evaporating dish
microscope
iodine dye
microscope 3 F
slides
¥
cover slips force
meter
290

a glossary with

detailed definitions \

294

Glossary

abbreviation®: a short way to write something

absorb (for sound): to take in and stop sound instead
of reflecting it or allowing it to pass through

acid: a chemical substance that has a sour taste and
pH value between 0 and 7

acid rain: the rain that is more acidic than normal rain
due to air pollution

acidic: being a substance that contains acids; being a
solution of an acit

adaptation: the features of a type of cell that are
different to those of other types of cell and that
allow it to carry out a particular function

agar jelly: a jelly substance used in the laboratory to
grow microorganisms usually, in a Petri dish

alga (pl. algae): microorganism found in water that
can photosynthesise

alkali: a base that dissolves in water

alkaline: being a solution of an alkali

alloy: a mixture of two or more different elements, at
least one of which is a metal

ammeter: a device that measures the size of an
electric current

: the unit of electric current

: a device that displays the measured value
using a pointer that moves through a range of
numbers

annelid: a group of animals of worms with
segmented bodies

arachnid: a group of arthropods with eight legs and
without antennae, like a spider

arrangement: a specific way in which something is
put in order

arthropod: invertebrate animal group, which includes
insects, which have segmented bodies and legs
with joints

ash: the particles that are left after something has

asteroid belt: a location between the orbits of Mars
and Jupiter where we can find most of the
asteroids in our solar system

he smallest particle of an element

atomic theory: the theory according to which the
building blocks of matter are atoms

attract: to pull something towards it

base: a chemical substance that has a bitter taste, a
soapy feel and a pH value between 7 and 14

basic: being a substance that contains bases; being a
solution of a base

battery: a source of electrical energy, made of two or
more cells connected one after the other

boiling: the change of state to a gas throughout the
whole liquid

boiling point: the temperature at which a liquid boils
changes into a gas

bond (noun): a force that holds atoms together

bond (verb): to join atoms chemically so they are
held strongly together in a molecule

brass: an alloy of copper and zinc

break down: to split a compound into simpler
substances

brittle: breaks easily into pieces

bronze: an alloy of copper and tin

bulge: something that sticks out from a surface and
is round in shape

burette: special laboratory equipment used for

dding measured voiumes of a liquid

carbon dioxide (CO,): a gas that is in the air; a
compound of carbon and oxygen atoms

carnivore: an animal that eats only animals

cell: the smallest building unit of living organisms; a
circuit component that stores chemical energy
which can be transferred as electrical energy
round the circuit

cell membrane: a thin layer on the outside of the cell
that controls the flow of substances into and out
of the cell

cell wall: a strong part of certain cells found on their
outside (e.g. in plant cells)

cellulose: a substance from which cell walls of plant
cells are made

cementation: the process by which dissolved
materials like sediments stick together forming
sedimentary rocks

chemical energy: the energy that is stored in fossil
fuels, food, batteries, etc.

chemical formula (pl. chemical formulae): a way to
represent the molecule of a substance, using
chemical symbols and the number of the atoms
the molecule consists of written in subscript

chemical property: a property that can only be
observed and measured through chemical
changes

chemical reaction: an event in which one or more
substances turn into one or more new substances

chemical symbol: a unique symbol, formed from
capital and lowercase letters of the latin
alphabet, used to represent each element

chlorophyll: a substance which is important for
photosynthesis and which makes chloroplasts
green

chloroplast: a part of some plant cells in which
photosynthesis happens and which is green
because it contains chlorophyll

cilium (pl. cilia): structures that are part of the
cytoplasm of some cells and which look like hairs
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Sl ot the micty
t the pictu

nvertebrate

ebrates. Then write the name of the vertebrate
cture belongs to, as in the example.

2. Complete the sentences with the words in the box.

vertebrates invertebrates

a. Birds and reptiles are

b. have fur and give birth to young.

c. Amphibians breathe with their lungs and through their

d. Arthropods and jellyfish are

e. Molluscs have soft bodies with strong
f. breathe with their gills.

g. have long tentacles.

3. Describe how amphibians and reptiles are different, but also how they are similar.

jellyfish

muscles skin  mammals fish

4. Describe how molluscs and jellyfish are different, but also how they are similar.

5. A spider is not an insect. Why?

Kl

a map with extra scientific
information, a glossary of the unit
and notes for the teachers

A

Classification

of living t

Scientific information

Our planet is about 5 billion years old and life on Earth has
been around since about 3.5 billion years ago. It is estimated
that today there are about 8 million species on our planet that
can be found from the deepest oceans to the highest
mountains. There is so much diversity between living
organisms that scientists have been classifying organisms for
vears in order to study them and they stil haven't classified
them all. Classification happens through the comparison of
one organism to another, however it is not as simple as it
might sound. There is a need to have a universal classification
system to recognise organisms and scientists have had
disagreements as to how to create such a system.

The system of classification agreed upon and used today is
based on the work of Carolus Linnaeus who lived in the 18th
century. In this system, allliving organisms are classified into
different subdivisions according to their characteristics. The,
largest division is into kingdoms. Linnaeus only described two
Kingdoms, the plant and the animal Kingdom, however today
with the development of technologies like the microscope
there are more kingdoms described. Scientists have argued
over how many Kingdoms there are for a long time. The most
accepted number of kingdoms is five, the Kingdoms of
animals, plants, fungi, monera (prokaryotes), and protista,
After the division into kingdoms, organisms are further divided
into phylum, class, order, family, genus and finally into the
smallest taxonomic group of species. According to this
classification system, each organism has a unique Latin name
consisting of two words. For example, humans are named
Homo sapiens, Homo is the genus and sapiens is the species.
In the example of the common mouse, it is called Mus
‘musculus and its classification is the following: kingdom:
animal, phylum: chordata, class: mammals, order: rodents,
family: Muridae, genus: Mus, species: musculus. The
classification is based on the characteristics of each species.
There are smaller subaroups after the classification into
species called subspecies or breeds. We usually see such
subgroups in animals that have been bred by humans such as
pets like cats and dogs. However, breeds are not officially

ings

recognised classification divisions, instead they are practical
terms.

Defining a species is not an easy task. In fact, it has been a very
hard task for scientists to define species. The definition of a
species s a group of animals with similar characteristics which
can reproduce with each other and have fertile offspring. In
practice there are many issues with this definition. First,
animals may live in very different geographic locations so we
cannot easily know if they can reproduce and have fertile
offspring. Second, species evolve. The species of the past are
not the same today. Evolution is key In understanding how
species change and evolve with time.

Today, some of the issues with defining species are being
solved by modern technologies including DNA sequencing.
Scientists use the DNA of each organism or species, and they
can ‘read'its sequence and compare it to other organisms. By
doing this they can see the dearee of similarity between
organisms and also understand if organisms have a similar
ancestor through evolution. Allin all, even if technologies and
categories change, the logic behind classifying organisms has
stayed the same through the vears. The classification of living
organisms is a very useful tool to recoanise organisms
according to their characteristics in order to study them in
detail.

Language focus

There are plenty of new terms in this unit. Spend the time
needed to study them in detail and ensure you illustrate their
use orally and in writing during the following lessons. Give Ss
motivation and opportunities to use these terms themselves.

annelid: a group of animals of worms with segmented bodies

arachnid: a group of arthropods with eight legs and without
antennae, like a spider

arthropod: invertebrate animal group, which includes insects,
which have segmented bodies and legs with joints
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AY

classification: the process of sarting organisms or things into
groups according ta shared charactenstics

cone: 2 dry part of conifer plants in which the repraductive
structures, like the seeds, are kept

conifer: 2 group of plants that have needls shaped l=aves and
Wmake cones in which seeds are kept

i Keys): when the quest

the Key have only one of two answers. Yes of no

earthworm*: a cammon type of an annelid warm that lives in
the ground

echinoderm: invertebrate animal group which live in the water
and the bodies of which are hard outside and covered with
spikes

excretion: the process of removing waste products from the
body

external: referring to the outside part of something

extinction: the situation in which there are not any individuals
of a species alive; when a species goes extinct

fern: a group of plants which reproduces with spores and does
not have flowers

fertile: being able to reproduce and create new organisms

flatworm: a group of worms with flat non-segmented bodies

growth: the process of changing to be larger in size, height
and weight

identic

he same in every detail

identification: the process by which something is recognised

identification key: a way to identify living organisms using
questions at each step about their characteristics

individual: one single organism

Infertile: not being able to reproduce and create new organisms

invertebrate: an animal that does not have an inner skeleton
with a backbone

jellyfish: invertebrate group of animals that live in the water
and have a soft and jelly-like body with tentacles and
stinging cells

kingdom: the largest group into which living organisms are
classified

mollusc: invertebrate animal group with a soft body with
strong muscles

moss: a group of plants that do not have real roots or flowers
and reproduce with spores

200

mmovement: the process of sonething or someone moving

nematode: 2 group of wortns with soft, thin and
non-segmented badies

nutrition: the process of a living thing getting ar making the
substances it needs

offspring: organisms created by the reproduction of their
parents

reproduction: the process of producing new lIving things of
the same Kind: having young

respiration: the process of getting energy from food which
happens in every cell of an organism

y: the ability of living organisms to respond to a
change in their environment

species: a group of organisms of the same type with similar
characteristics which can reproduce with each other and
create new organisms that can also reproduce

spore: a reproductive body of some plants like mosses

starfish: an invertebrate echinoderm animal that lives in the
sea and has a star shape usually with five arms

stinging cell: a type of specialised cell found in some animals
that contains chemicals which can harm other organisms
when in contact

tentacle: a long and soft organ that can be found in jellyfish
and other animals, they might seem like arms or antennae

variation: differences in the characteristics of organisms that
might otherwise look very similar

vertebrate: an animal that has an inner skeleton with a
backbone

worm: a type of invertebrate animal without arms o legs that
usually moves by crawling

Be aware

+ The word ‘respiration’ can have different meanings. In this
unit, ‘respiration’ is the process of getting energy from
food which happens in every cell of an organism. However,
in everyday life this word can also mean the process of
breathing.

+ The word ‘kingdom’ can have different meanings. In
biology ‘kingdom'’ is a classification term of a large group of
'organisms with certain similar characteristics, like the plant
kingdom and the animal kingdom. However, in everyday life
the word is also used to describe a territory governed by a
king or queen
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extensive and detailed lesson plans for all lessons and review

sections; ideas and suggestions for teaching scientific enquiry; as

well as differentiated activities and questions for students of basic or
advanced performance

-

7.3 ) Classifying animals

ittt

« Draw Ss’ attention to the theory section Invertebrates.

« Explain to Ss that invertebrates belong to the animal
kingdom and that they do not have an inner skeleton or
backbone.

- Point out to Ss that there are seven groups of invertebrates
described in this lesson.

- Focus Ss’ attention on picture F.

« Explain to Ss that in picture F, we can see an example of a
mollusc.

« Explain to Ss that a mollusc has a soft body with strong
muscles and (sometimes) a protective shell.

« Focus Ss'attention on picture G.

« Explain to Ss that in picture G, we can see an example of a
jellyfish.

« Explain to Ss that jellyfish live in water. They have soft
bodies with long tentacles with stinging cells

« Focus S’ attention on picture H.

« Explain to Ss that in picture H, we can see an example of an
annelid

« Explain to Ss that annelids are worms with soft segmented
bodies.

« Focus S’ attention on picture |
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« Explain to Ss that in picture |, we can see an example of a
flatworm.

« Explain to Ss that flatworms have soft flat bodies which are
not segmented.

« Focus Ss'attention on picture J.

« Explain to Ss that in picture J, we can see an example of a
nematode.

« Explain to Ss that nematodes are worms with soft thin
bodies that are not segmented.

« Focus Ss'attention on picture K.

- Explain to Ss that in picture K, we can see an example of an
echinoderm

« Explain to Ss that echinoderms live in water and their body
s hard on the outside and covered with spines.

« Focus Ss'attention on picture L.

« Explain to Ss that in picture L, we can see an example of an
arthropod.

« Explain to Ss that arthropods are animals with segmented
bodies and joints in their legs.

« Point out to Ss that arthropods are further divided into
arachnids which have eight legs and insects which have six
legs, antennae and might also have wings.

- Be aware that at this point of the lesson there is an
opportunity for you to recognise and then resolve any
difficulty that some Ss may have telling the difference
between insects and arachnids.

« Have a S read aloud each paragraph of the theory section
Invertebrates

« Focus Ss'attention on picture M.

« Explain to Ss that in picture M, we can see an octopus.

« AskSsIn lassify an ?
octopus is an invertebrate because it has no backbone
or inner skeleton. Its body is soft but with strong muscles
therefore it belongs to the aroup of molluscs.).

« You can also ask Ss In which group would you classify an
ant? (An ant is an invertebrate because it has no backbone.
Its body is segmented and it has legs with joints. It therefore
belongs to the group of arthropods.), What are the

Imilariti

bee?(A

spider and a bee are both invertebrates because they have
and they belong to aroup

of arthropods because they have segmented bodies and

legs with joints. A spider has eight legs and no antennae

and therefore it is an arachnid, while a bee has six legs,

antennae and wings and it belongs to the group of insects.),

Uellyfish are invertebrates which have tentacles with
stinging cells).

+ Allow Ss some time to think about their answers.

« Encourage Ss to express their opinions, and initiate a short
discussion in class.

Science 1, Teacher’s Book

o

218

Classifying animals

Explore Science
Investigating animal classification
+ Draw Ss’ attention to the Explore Science section.
« Explain to Ss that they have to choose one group of animals out
of the mammals, reptiles, birds, fish, amphibians, molluscs and
arthropods, and describe two animals that belong to this group.

A Safety rules

>Ss should be careful when using the Internet. Not all search
engines and web pages are safe for children.

- Have a S read aloud the steps of the Explore Science section.

+ Be aware that each group of animals should be chosen by at

least one .

« Ask Ss What ptall
reasonable answers. Suggested answer: We looked for the

which
environment they live. We first searched if the organisms had
an inner skeleton to know if they were vertebrates or not. We
also searched for their way of reproduction and how they
breathe).

« Point out to Ss that finally they have to make a presentation
of their findings and discuss them with the class.

« Give Ss some time to do the activity.

@~ Accept all reasonable answers. Suggested answer:
Vertebrate animals that belong to the group of mammals
could be zebras or lions. Vertebrate animals that belong
to the group of reptiles could be snakes or turtles.
Vertebrate animals that belong to the group of birds could
be penguins or swallows. Vertebrate animals that belong
to the group of fish could be salmon or sharks. Vertebrate
animals that belong to the group of amphibians could be
toads or salamanders.

Invertebrate animals that belong to the group of molluscs
could be squid o scallops. Invertebrate animals that belong
tothe group of arthropods could be spiders or ants.

« Draw Ss’ attention to the box with the keywords of the lesson
and read them aloud,
« Ask Ss questions such as In which group of the animal

iellyfish are both i

« Draw Ss'attention to the box with the Overview section.

+ Have a § read aloud the points at the end of the lesson.

« Encourage Ss to express their opinions, and initiate a short
discussion in class about what they have learnt in this
lesson using as many keywords of the lesson as possible.

MORE PRACTICE

For lower-performing Ss:

« Provide Ss with the WS a More Practice.

« Explain to Ss that they have to look at the pictures, read the
text and answer the questions.

+ You can also ask Ss What do bats and pigeons have in
common? (They can both fly. They both breathe their
lungs, and they are both vertebrates because they have an
inner skeleton.).

+ Encourage Ss to express their opinions, and initiate a short

u in class.

« Give Ss some time to do the activity.
@ 1. a.Apigeon s a bird because it has feathers and it lays
hard-shelled eggs.
b. Abat is a mammal because it gives birth to young
which feed on milk, and it has fur on its body.

For higher-performing Ss:

« Provide Ss with the RS Classif

« Provide Ss with scissors.

+ Divide Ss into pairs.

« Explain to Ss that the cards all show arthropods.

« Point out to Ss that arthropods are divided into insects and
arachnids.

« Remind Ss that insects have six legs, antennae and might
have wings, while arachnids have eight legs and do not
have antennae.

+ Instruct Ss to cut out the cards from the RS Classifying
arthropods.

A Safety rules

> s should be careful when using scissors.

+ Have each S in the pair take half the cards and make a pile
with the cards face down.

« Explain to Ss that one S in each pair has to take one card

ing arthropods.

),
tentacles with stinging cells? Jellyfish have long tentacles.
with stinging cells.), What are annelids, flatworms and
nematodes? (They are different groups of worms.), In which
i starfish is an ),

arachnid? (An arachnid is a type of arthropod. Arthropods are
agroup of invertebrate animals with segmented bodies and
legs with joints.).

« Don't correct Ss’ answers at this stage of the lesson.

« H; turnto i

v and read the defi th
examples of the keywords of the lesson to check their answers.

from the pi to the other S, who
has to say If the arthropod is an insect or an arachnid.
« Explain to Ss that if they guess correctly, they can keep the
card. The S with more cards wins
« Give Ss some time to do the activity.
@~ Insects: mosquito, ladybird, cockchafer, wasp, bee, stink
bug, ant, cockroach
Arachnids: scorpion, spider, tick, mite

Don't forget to prepare the materials
and resources for the next lesson,

supportive material for the class activities

73
Classifying animals

Nam

Worksheet a
More practice

Date:

1. Look at the pictures, read the text and answer the questions.

A pigeon
with its eggs.

A bat flying
with its young.

A pigecn has feathers and lays eggs with a hard shell. A pigeon can fly from place
to place using its wings. A bat can also fly from place to place, but it has fur on its
body, and it gives birth to young, which are fed with milk.

In which group of vertebrates would you classify a pigeon? Explain your answer.

b. In which group of vertebrates would you classify a bat? Explain your answer.
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Resource Sheet
Classifying arthropods
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Mos:uito Ladybird‘ . Cockchafer

!' ¥

’ Scorpion Wasp Spider

. .

Stink bug Ant

; ]
| Bee Cockroach Mite é‘
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Al ‘ As _eroids

Facts about asteroids

Our solar system consists of millions of
asteroids while more than 1000 000 of them
are known. Asteroids are lumps made of rock
with an irregular shape. They are generally grey
in colour and most of them have craters on
their surface resulting from collisions with other
objects.

Asteroids vary in size. Their diameters range
from a few metres for the smallest, to a few
hundred kilometres for the largest. The largest
asteroid found so far is the asteroid Vesta
which is close to 525 kilometres in diameter.
Asteroids along with comets and meteoroids
are some of the smallest objects that make up
our solar system

Asteroids were formed in the early stages of
the formation of our solar system. These small
pieces of rock are the leftovers of the nebula
from which our solar system was born 4.6 billion
years ago, which did not manage to grow large
enough to become planets. Some asteroids were
part of larger objects, like planets, moons, or
bigger asteroids, that broke off after colliding
with another object.

Since asteroids are small objects, compared to
planets, their gravity is small and therefore the
materials, i.e. the rocks, from which they are
made are not strongly held together. This results
in their shape sometimes changing due to the
tidal forces exerted on them by larger solar
system objects. Also, only a few large asteroids

Asteroids orbit the Sun. The majority of
asteroids known to us are located in the
asteroid belt between the orbits of Mars
and Jupiter, while others share the orbit
of a larger planet. Jupiter has one of the
largest and most important populations of
such asteroids known as Jupiter trojans.
However, Jupiter is not the only planet
with this characteristic. Even Earth has
two asteroids with which it shares its orbit,
with the first discovered in 2011 and the
second in 2021. In addition, there are also
some asteroids whose orbits pass close

to (Near-Earth Asteroids) or even cross
Earth's orbit (Earth-crossers).

Asteroid impact on Earth

In some cases, the orbit of an asteroid can
change. When an asteroid passes close by a
planet or a massive object, the force of gravity
exerted by the planet on it can pull the asteroid
out of its orbit. For example, it is possible for
the Earth to exert such a large force of gravity
on an asteroid that it pulls it towards it. If this
happens, an asteroid impact may occur on
Earth’s surface. Another way for an asteroid
impact to happen is with an asteroid whose
orbit crosses the Earth's orbit.

Jupiter

trojan
asteroids

’.ﬂ‘ il
& T Bsteroig
<% 'i'\-:‘

a threat depends on its size. Most asteroids
that come towards Earth are small enough

to burn up in the Earth's atmosphere, and

thus do not reach the surface, so they are not
considered dangerous. However, medium-sized
asteroids may hit the Earth and cause little
or local damage to the area while
large-sized asteroids may
cause extinction.

Science 2, Student’s Book

have their own moons, e.g. Didymos with its

One asteroid impact with Earth, known as
moon Dimorphos.

the Chicxulub impact, is responsible for the
extinction of the dinosaurs and 75% of species
66 million years ago. On the other hand,
another asteroid impact with Earth is also
believed to have been the cause of the start
of life on Earth.

How many times wider is the Moon than Vesta,
if the Moon's diameter is 3475 km? Round of
your calculations to 2 decimal places.

Why do only a few asteroids
To find how many times wider the Moon is have their own moons?
than Vesta, we should divide the diameter of
the Moon by that of Vesta. Some asteroids may be made of different pieces
of rock, while others that are small and spin
quickly are made of only one piece of rock.
This can be explained because their low gravity
would not hold different pieces of rock together.

Asteroids hit the Earth very
frequently. Whether
an asteroid coming

towards Earth poses

S0, 3475 _ 462
525

Therefore, the Moon is approximately 6.62
times larger than Vesta.
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12.1 €2 Properties of magnets "

Even though magnetism has been known since the 7th century BCE by the ancient Greeks and
Chinese, the first who investigated the phenomenon of magnetism using scientific methods was
William Gilbert (1544-1603). He also concluded that the Earth

itself is a large magnet. Many more scientists have made @"
studies of magnetic phenomena and proposed theories

of magnetism and it s still studied to this day. Today

we know that the properties of magnets are related to

electricity and the structure of matter. =

Magnetic interactions|

Magnetic materials are always attracted by
magnets. The magnet does not have to come
into contact with the magnetic material in
order to exert a force on it. The magnetic B ¥
force acts from a distance. Magnetic force is

a non-contact force.

Magnets interact with each other with
magnetic forces too. If we bring the unlike @
poles of two magnets together, we will

notice that the magnets attract each other. But if we bring the like poles of the magnets together,
we will notice that the magnets repel each other.

Magnets have two areas called poles of the magnet. "x.
The poles of a magnet are the north pole (N), usually R
red-coloured, and the south pole (S), usually blue-coloured.

A magnet does not apply a force on all objects, but only on
objects made of magnetic materials. The force that magnets exert on

magnetic materials is called magnetic force. Magnetic forces that are exerted from different parts
of a magnet have different strengths. If we bring a magnet close to steel paper clips we observe
that more of them are attracted by the poles of the magnet. M

0 What will happen if the south pales of two magnets are brought together?

agnetic mate

s

There are natural magnets as well as man-made ones.

If we break a bar magnet in two, each half will be a magnet with two poles each, a north pole and
a south pole. If we keep breaking the magnet in two, we will create even smaller magnets. We
cannot separate the poles of a magnet.

Science 2, Student’s Book

Magnetite
Lodestones are natural magnets that contain the mineral magnetite.

Magnetite is a naturally occurring magnetic material, which consists

of iron oxide, a chemical compound of iron and oxygen.

There is a great variety of magnets of different sizes, shapes, and strength. However, the size and
shape of the magnet is not related to its strength. Some magnets are small but exert a greater

force on magnetic matetials than bigger magnets

However, most of the magnets we use today are man-made. They are
made from magnetic materials formed into different shapes.

Magnetic materials are iron, nickel and cobalt, and some of their alloys,
like steel. All other materials are not magnetic, including all other metals,
like aluminium, silver and copper.

What are the names of the
different shapes of magnets
shown in picture B?
Magnetic materials have little groups of atoms that act like tiny magnets.
These are called magnetic domains. In a magnetic material the domains
have a random direction, but when a magnet gets close to it, they all line
up having the same direction.

random directions

The history of Magnetism has been known since the 7th century BCE by
magnetism  the ancient Greeks. A shepherd named Magnes who lived in
Magnesia, while herding his sheep on a mountain, found that
the iron nails of his sandals were attracted to the rock he was
standing on. The rock was called lodestone. @

Magnetic materials can be magnetised, which means that they can become
magnets. One way to magnetise a magnetic material, e.g. a steel nail, is to
stroke it with a magnet many times and in the same direction each time.

magnetic domains line up.
in the same direction

Many years later, the Chinese found out that small pieces of
lodestone that were free to turn, always showed the same WhichEidelaigt ielitonl Barlwillibelthel nor th
direction. The Chinese used lodestone to make the first R P

pole, and which will be the south pole?
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MM Publications is a member of MM Educational
Group, an international publishing group that delivers
educational materials and services in four subject

areas: English Language Teaching (ELT), Computing -
ICT, Maths and Science.
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The other members of MM Educational Group:

mmpublications

MM Publications is an international publishing house that specialises
in ELT books and materials, as well as services to support teachers
and educational institutions worldwide. It was established in 1993
but has grown substantially since then. Today, materials by MM
Publications are used in state and private schools at all levels of
education. In fact, various customised editions have been developed
to suit the diverse needs of unique markets.

binarylogic
Binary Logic has been at the forefront of technology since 1982,
building a global reputation through quality educational resources
and support services. The founders of Binary Logic are educators who
invested in technology early on. Hence, they developed a Computing
& ICT curriculum for K-12 and tertiary education, changing the way
the subject has been taught and learnt over the last 20 years.

focusondigitalservices

Focus on Digital Services designs and develops books and
e-learning materials for students and teachers worldwide. The
creative, top-notch members of this team deliver both superior
quality and contemporary design.

primeedusoftware

Prime Educational Software Applications develops high-quality digital
tools and software for education. The company leverages the latest
technology, in order to digitise the content created by MM Educational
Group and thus enhance the overall educational experience.

mmschools
MM Schools is the birthplace of MM Educational Group. Since 1974,
this state-of-the-art educational institution has offered substantial
insights on ELT methodologies. To this day, it continues to be a source
of inspiration, as it provides a unique opportunity to pilot educational
products with students whose first language is not English.

combobooks
Combo Books promotes, sells, and distributes the products of MM
Educational Group in Greece, Cyprus, and the Balkans. It also
organises and administers language examinations in collaboration
with Palso, Europalso, and the Greek Ministry of Education.

arguslogistics
Argus Logistics specialises in the global distribution of educational
materials. This company connects MM Educational Group with its
international network of partners and customers.

®©® @ 6O @ ®/ 6

Abacus Financial Services provides financial, counselling, and other
support services that reinforce the operations of all members within
MM Educational Group, thus ensuring financial stability, workforce

effectiveness and operational excellence.
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ISBN List

Play with Maths (Pre-Primary)

Play With Maths A
Student’s Book
Teacher’s Book
Play With Maths B
Student’s Book
Teacher’s Book

Maths for kids (Pre-Primary)

Maths for kids A
Student’'s Book

Teacher’'s Book

Maths for kids B
Student’'s Book

Teacher’s Book
Let's Start! Maths (Primary)

Let's Start! Maths 1
Student’'s Book
Workbook
Teacher’s Book
Let's Start! Maths 2
Student’'s Book
Workbook
Teacher’s Book
Let's Start! Maths 3
Student’'s Book
Workbook
Teacher’s Book
Let's Start! Maths 4
Student’'s Book
Workbook
Teacher’s Book
Let's Start! Maths 5
Student’'s Book
Workbook
Teacher’s Book
Let's Start! Maths 6

Student’'s Book
Workbook
Teacher’s Book

978-618-5305-56-7
@78-618-5305-76-5

978-618-5305-57-4
978-618-5305-59-8

978-618-5663-10-0
978-618-5663-11-7

978-618-5663-12-4
978-618-5663-13-1

978-618-5305-29-1
978-618-5305-30-7
978-618-5305-31-4

978-618-5305-34-5
978-618-5305-35-2
978-618-5305-36-9

978-618-5305-37-6
978-618-5305-38-3
978-618-5305-39-0

978-618-5305-40-6
978-618-5305-41-3
978-618-5305-42-0

978-618-5305-44-4
978-618-5305-45-1
978-618-5305-46-8

978-618-5305-47-5
978-618-5305-48-2
Q78-618-5305-49-9

International Maths Second Edition (Primary)

Maths 1

Student’'s Book
Workbook
Teacher's Book

Maths 2

Student’'s Book
Workbook
Teacher's Book

Maths 3

Student’'s Book
Workbook
Teacher’'s Book

Maths 4

Student’'s Book
Workbook
Teacher’'s Book

Maths 5

Student’'s Book
Workbook
Teacher’'s Book

Maths 6

Student’'s Book
Workbook
Teacher’'s Book

978-618-5663-64-3
Q78-618-5663-65-0
Q78-618-5663-47-6

978-618-5663-66-7
Q78-618-5663-67-4
Q78-618-5663-48-3

978-618-5663-68-1
Q78-618-5663-69-8
Q78-618-5663-49-0

Q78-618-5663-70-4
978-618-5663-71-1
Q78-618-5663-72-8

Q78-618-5663-73-5
Q78-618-5663-74-2
978-618-5663-75-9

Q78-618-5663-76-6
Q78-618-5663-77-3
978-618-5663-78-0

Explorers! Maths (Lower Secondary)

Explorers! Maths 1

Student’'s Book with E-workbook 978-618-5663-24-7

Teacher’s Book

Explorers! Maths 2

978-618-5663-31-5

Student’'s Book with E-workbook 978-618-5663-29-2

Teacher’'s Book

Explorers! Maths 3

978-618-5663-30-8

Student’s Book with E-workbook 978-618-5663-38-4

Teacher’'s Book

978-618-5663-39-1



Let's Explore Maths (Secondary)

Let's Explore! Maths 1
Student’'s Book
Workbook

Teacher’'s Book

Let's Explore! Maths 2
Student’'s Book
Workbook

Teacher’'s Book

Let's Explore! Maths 3
Student’'s Book
Workbook

Teacher's Book

Let's Explore! Maths 4
Student’s Book
Workbook

Teacher’s Book

Let's Explore! Maths 5
Student’s Book
Workbook

Teacher’'s Book

Science for kids (Pre-Primary)

Science for kids A
Student’'s Book
Teacher’'s Book
Science for kids B

Student’'s Book
Teacher’s Book

International Science (Primary)

Science 1

Student’'s Book
Workbook
Teacher’'s Book

Science 2

Student’'s Book
Workbook
Teacher’'s Book

Science 3

Student’'s Book
Workbook
Teacher’s Book

978-618-5663-00-1
978-618-5663-26-1
978-618-5663-01-8

978-618-5663-02-5
978-618-5663-27-8
978-618-5663-03-2

978-618-5663-22-3
978-618-5663-33-9
978-618-5663-22-0

978-618-5663-35-3
978-618-5663-37-7
978-618-5663-36-0

978-618-5663-41-4
978-618-5663-42-1
978-618-5663-43-8

@78-618-5305-77-2
Q78-618-5663-63-6

978-618-5305-80-2
978-618-5305-81-9

978-618-5305-00-0
978-618-5305-04-8
978-618-5305-05-5

978-618-5305-06-2
978-618-5305-07-9
978-618-5305-08-6

978-618-5305-14-7
978-618-5305-15-4
978-618-5305-16-1

Science 4

Student’'s Book
Workbook
Teacher’'s Book

Science 5

Student’'s Book
Workbook
Teacher’'s Book

Science 6

Student’'s Book
Workbook
Teacher’'s Book

978-618-5305-21-5
978-618-5305-22-2
978-618-5305-23-9

978-618-5305-50-5
978-618-5305-51-2
978-618-5663-50-6

978-618-5305-67-3
978-618-5305-68-0
978-618-5663-83-4

International Science (Lower Secondary)

Science 1
Student’'s Book
Workbook

Teacher’'s Book

Science 2
Student’s Book
Workbook
Teacher’s Book
Science 3
Student’s Book
Workbook

Teacher’'s Book

978-618-5663-19-3
Q78-618-5663-20-9
978-618-5663-25-4

978-618-5663-44-5
978-618-5663-45-2
978-618-5663-46-9

978-618-5663-84-1
978-618-5663-85-8
978-618-5663-86-5
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CE

FR

Common European Framework of
Reference for Languages (CEFR)

One of the aims of the Common European Framework (CEFR) is to describe the levels of
proficiency required by existing standards, tests and examinations in order to facilitate
comparisons between different systems of qualifications. For this purpose, the CEFR Levels
have been developed. The table below summarises the set of proposed CEFR Levels in single
holistic paragraphs and provides teachers and curriculum planners with orientation points.
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Basic User

Can understand with ease virtually everything heard or read. Can summarise information from different
spoken and written sources, reconstructing arguments and accounts in a coherent presentation. Can
express himself/herself spontaneously, very fluently and precisely, differentiating finer shades of
meaning even in more complex situations.

Can understand a wide range of demanding, longer texts, and recognise implicit meaning. Can express
himself/herself fluently and spontaneously without much obvious searching for expressions. Can use
language flexibly and effectively for social, academic and professional purposes. Can produce clear,
well-structured, detailed text on complex subjects, showing controlled use of organisational patterns,
connectors and cohesive devices.

Can understand the main ideas of complex text on both concrete and abstract topics, including technical
discussions in his/her field of specialisation. Can interact with a degree of fluency and spontaneity
that makes regular interaction with native speakers quite possible without strain for either party. Can
produce clear, detailed text on a wide range of subjects and explain a viewpoint on a topical issue giving
the advantages and disadvantages of various options.

Can understand the main points of clear standard input on familiar matters regularly encountered in
work, school, leisure, etc. Can deal with most situations likely to arise whilst travelling in an area where
the language is spoken. Can produce simple connected text on topics which are familiar or of personal
interest. Can describe experiences and events, dreams, hopes and ambitions and briefly give reasons
and explanations for opinions and plans.

Can understand sentences and frequently used expressions related to areas of most immediate
relevance (e.g. very basic personal and family information, shopping, local geography, employment).
Can communicate in simple and routine tasks requiring a simple and direct exchange of information on
familiar and routine matters. Can describe in simple terms aspects of his/her background, immediate
environment and matters in areas of immediate need.

Can understand and use familiar everyday expressions and very basic phrases aimed at the satisfaction
of needs of a concrete type. Can introduce himself/herself and others and can ask and answer questions
about personal details such as where he/she lives, people he/she knows and things he/she has. Can
interact in a simple way provided the other person talks slowly and clearly and is prepared to help.

Throughout this catalogue, the correspondence of Vector books and materials to
the CEFR is presented in order to facilitate teachers.



Sharp Minds,
Bright FUtUres



Connect with Vector Maths & Science

4 )
United Kingdom

129 Colney Hatch Lane
Muswell Hill
London N10 THD

\_
[ ] :. .‘
o
. ®
\
Greece
® + Sales & Marketing Department
e * 32 Aigaiou St.
. 174 56 Alimos
° Q) +30 210 9955676
\_ 4
o
® °
o— e_\
. 4
Chile

Puerta del Sol M
7580067 Las Condes,
Region Metropolitana
Q +56 2 2455 4617

- J

vector %/

mMmaths & science

&) www.vectormsint.com
info@vectormsint.com
(f) @VectorMathsScience
@vectormathsscience



\
Poland

Armii Krajowej 2/205
05-500 Piaseczno
Q) +48 22 206 98 29

J

Turkey

Cevizlik Mahallesi,
Hafiz Hikmazi No:10B
3400 Bakirkoy, Istanbul
Q +90 212 543 90 00

China

Room 1208, No. 2067,

Yan'an West Road
Changning District, Shanghai
Q) +86 02123570688

/

. . .
0.’-. ®
[} e . °
\
Cyprus

41 Hermes St.
6023 Larnaka

Q) +357 24 628404

J

o=
Korea
#202, 85-10 Songpa-dong,
Songpa-gu, Seoul
Q +82 2 34318202
\_ J
®

20141-2430



A4

VeCctor

maths & science

Member of

mim

educational group www.vectormsint.com




