


Primera edicion, 2011

Autores: M2 Angeles Garvi Herizo, Rosalia Sanchez Rodriguez y Juan Ignacio Gonzalez Pérez.
Maquetacion: Patricia Penavella Soto

Edita: Educalia Editorial, S.L.

Imprime: Publidisa

ISBN: 978-84-15161-58-5
Deposit Legal: SE-6543-2011
Printed in Spain/Impreso en Espafia.

Todos los derechos reservados. No esta permitida la reimpresion de ninguna parte de este libro, ni de imagenes ni de texto, ni
tampoco su reproduccién, ni utilizacién, en cualquier forma o por cualquier medio, bien sea electrénico, mecénico o de otro
modo, tanto conocida como los que puedan inventarse, incluyendo el fotocopiado o grabacidn, ni estd permitido almacenarlo
en un sistema de informacidn y recuperacion, sin el permiso anticipado y por escrito del editor.

Alguna de las imagenes que incluye este libro son reproducciones que se han realizado acogiéndose al derecho de cita que
aparece en el articulo 32 de la Ley 22/18987, del 11 de noviembre, de la Propiedad intelectual. Educalia Editorial agradece a
todas las instituciones, tanto publicas como privadas, citadas en estas paginas, su colaboracién y pide disculpas por la posible
omision involuntaria de algunas de ellas.

Educalia Editorial, S.L.

Monduver, 9, bajo, 46025 Valencia

Tel: 963273517

E-Mail: educaliaeditorial @e-ducalia.com
http://www.e-ducalia.com/material-escolar-colegios-ies.php



Contents

INTRODUCTION: NUMBERS............ ittt ettt e 5
LESSON 1: NATURAL NUMBERS ........ .ottt 6
1. WHAT ARE NATURAL NUMBER S ? .. tiiiiiiiiiiiii ittt iisssaassinsssinssssssssssansesnnnss 6
2. NUMBER SY ST EMS L iiiiiiiiiiitt ittt it e iite s itesaasetasestasesitesassesassstasesrasestnseeansssanssins 6
3. POSITIONAL NUMBER SYSTEM . uiiiitiiiiiiiiitiiiite i iisseiisesinsesassiassssasssinsesinsseinseinns 7
4. APPROXIMATING NUMBERS ....itiiiitiiiiiit e iiee st ssisesassesansesassssanssssssesisssanssssnes 7
5. OPERATIONS WITH NATURAL NUMBERS .. .iiiiitiiiiii i i it iise s iieesnnsesineessessnnennns 7
6. ORDER OF OPERATION S . .. ttttiiitttessttessaiatessrnaeesransaesrranneesraansreerannseerrannnnernns 8
L0 ] 2 L= 9
L1 0 e I = 0 o] 1= o 0 T 10
LESSON 2: POWERS AND ROOTS.......c ottt 11
1. WHAT ARE POWER S ? ittt ittt ittt iite s ieesiteesae s sae s saa s sanessaaeesaessaesanaesareeannes 11
2. PROPERTIES OF POWERS ...iiiiiiiiiiiiiiii it ittt iiseianassaneessesiaessnsssansssnnesrnneeins 11
3. POWERS OF TEN 1iiittiittiitt ittt iseeiiseeisesansssasssssestasessssesassssanestnsesrnsessnsssanssinns 12
S 1 U2 2 20 1 1 11 12
L0 ] 2 1 1= 13
L1 0 e I 2 0 o] 1= o 0 1 14
LESSON 3: DIVISIBILITY. .......co ittt ettt ettt ettt seaeas 15
1. FACTORS AND MULTIPLES. ..t iiiitiiiitiiitt it it iite s asesanestaseetasesisesansssanesraseeraneeins 15
2. DIVISIBILITY RULES . utiiiitiiiitiiiitiittiits it e st s ssesaassassesassssanesssessaesasssansssnnes 15
3. PRIME AND COMPOSITE NUMBERS. ... ttiiitiiiittiitt it it e iisesiisesansssisssiasesinsessnseinns 16
4. PRIME FACTOR DESCOMPOSITION OF A NUMBER.....citiiiiiiiiii e iieeiineennnens 16
5. LOWEST COMMON MULTIPLE (LCM ) utututiittiitiite it ittt e et e et eaae et eaae st enaeeneenaeaneaneens 17
6. HIGHEST COMMON FACTOR (HCF) c.utiiiiiii i st ettt e e et ee e veeeeeneenaenneenees 17
L0 2 11 18
LESSON 4: INTEGER NUMBERS...........o ittt 19
1. POSITIVE AND NEGATIVE NUMBERS. ....tiiiitiiiiiiiiiiite it iisesinsssassssissesseennness 19
2. ABSOLUTE VALUE OF AN INTEGER ..ttiiitiiiitiiiiiiiee ittt isesisssissssassesisesssesinsesansens 19
3. COMPARING INTEGERS. .. ittt ittt ie et s s e s aaa s s e e raaeesaeeasaeaanaeraneens 20
4. ADDITION OF INTEGERS. .. ittt it it ittt it tiae st e tane e sane s sa e e aaeranaesareeannes 20
5. SUBTRACTION OF INTEGERS. .. iiitttiittiiitiiiitiiieeiisetitessisesaisesasesassssasesisessnneesnnes 21
6. MULTIPLICATION OF INTEGERS ...iiitiiiiiiiiitiiitiiiteeiistsinsesinsssissssnssesisesssssansernnsens 21
7. DIVISION OF INTEGERS ..tiiittiiitiiiittiiitteiitteiiseiiseetistsassesassssassssassesasessissinsernneens 21
8. COMBINED OPERATION S . .ttt ttitteessaeeeranaeeseaasesrannsressannseesransneerrannneerrassneers 21
9. POWERS OF INTEGER S . .. ttiiitiiiiiiiie it e st s aae s asa e satsesansssteesaeeanaesansesnes 22
10. SQUARE ROOTS OF INTEGERS .. ittt it e et e e e et e et e e ee e e eneeeeaneenean 22
L0 2 11 23
LESSON 5: DECIMAL NUMBERS............ oottt 24
1. DECIMAL POSITION S . ittt ittt iee it e tia e e aae s aae e ta e s taaesaneesanessaessaesannesannesnnes 25
2. ORDER OF DECIMAL NUMBERS .. .iiiitiiiitiiiiti it iie s iiseiissssiseeiasesssssansssansssnnssrnnenns 25
3. ROUNDING DECIMAL NUMBERS ...iittiiittiiitiiiit i iistssssesissssassssassesisssssssasssnnsens 25
4. ADDITION AND SUBTRACTION OF DECIMAL NUMBERS.....c.ii it i i iiee e eaaes 25
5. MULTIPLICATION OF DECIMAL NUMBERS. ... .iitiiiiiiiiiti it ittt sisssinsssisessnneesnsesnns 25
6. DIVISION OF DECIMAL NUMBERS. .. ttiiitiiiitiiii it sittsisesassssasesssessssssanseranness 25
L0 ] 2 1L 26
LA 0T e o] o] 01 L= e 27
LESSON 6: THE DECIMAL METRIC SYSTEM............ccooiiiiiiiiiiiiiiiii i 28
1. DECIMAL METRIC SY ST EM 1iiiiiittttiiitteesrteesrannaeessanteessannessrassesransrermrnnnneermnnns 28
A I | N N o 28
R O 1Y 71X 5 1 1 75 30
Y ] 30
S 1 Y ] 31
ST N = Y L 5N 32

LYY 2] T 33



LESSON 7: FRACTIONS...........cooiiniiiiiiiiiii e 34

1. THE MEANING OF FRACTION S . ittt ittt ittt iiteiiiteiiresiisesinsssanessasessisessisesassranessnnes 34
2. FRACTION OF A NUMBER . .. iiittititttiitttiitteittsistsisssstsassesassssassstassesisesssrsiserannens 34
3. FRACTIONS AND DECIMALS. .ttt ittt i it aaesassesaseesaseesiseaasseranaeraneess 34
4. EQUIVALENT FRACTIONS ..ottt ittt vttt e et et et e et e e e et e e e eeeaaerneeaaeeneenaeanens 35
L0 2 1= 36
LESSON 8: OPERATIONS WITH FRACTIONS...........ccco ittt 38
1. FINDING A COMMON DENOMINATOR ..ttt tiitttesriteessriseeerrnnseesrannsrerrrnnsesernnnnees 38
2. ADDITION AND SUBTRACTION OF FRACTIONS. .. utttiiiittteiiineesiiiaeesennnnessrnnnneerannns 38
3. MULTIPLICATION OF FRACTIONS. . ittt ittt essiaeesriaeeersnnneesrannanessrnnsessrannsrerennns 38
4, DIVISION OF FRACTIONS . ..t ittttiiitetreittesrateeerannteesranseeerransresrannsreeeannrrerannnees 38
5. FRACTION OF A FRACTION. .t ttttttiittteerinteerennaeeesannnresernseeeransseesrannrererinnesrnnnns 38
L0 2 1L 40
LESSON 9: PROPORTIONALITY AND PERCENTAGES.................cccoioiiiiiiiiinnnnn, 41
1. PROPORTIONALITY RELATIONSHIPS ..ttt ittt iite s iiesieesinessnaesssesansesnneennns 41
2. PROBLEMS ABOUT DIRECT PROPORTION. .. .tttittiiittiiittiistiinserisseiisserisesssesiseransens 41
3. PROBLEMS ABOUT INVERSE PROPORTION. .. tttttiittiistiistiinseiisseiiseesisesisesaseraneens 42
N O ]V 7Y 42
5. PERCENTAGE INCREASE AND PERCENTAGE DECREASE .....c.ciiiiiiiiiiii i i eiieenaes 43
LA 0T o I o 0 0] 1= 0 1= 45
LESSON 10: ALGEBRA..............oeeeii i e e 47
1. USING SYMBOL S ittt ittt ittt itesirtetiaetastetaseetaaessaaesaneesanestasestnsssanessaneesnsessnnes 47
2. ALGEBRAIC EXPRESSIONS . uttiiittiiitiiiitte ittt tisssssstsassesassssassesissssisesssssaseesnseens 47
3. EQUALITIES: IDENTITIES AND EQUATIONS ...ttt r e v aeeaaaeeas 48
4. SOLVING EQUATTIONS ...ttt ettt e e et et et e et et e et et e et et e et e an e rneraeeaneanaeanens 49
L0 2 L= 50
LA Lo e o] o] 01 L= e 51
LESSON 11: LINES AND ANGLES..............c oot 52
1. GEOMETRY: BASIC TERMS . it iiiiiiiii ittt ittt iite it iiae s ss et ane e saae e sa e e saesanaesareeannes 52
2. MEASUREMENT OF ANGLES . uiiiitiiiitiiii it iiie i it sassesansesaseesaaeesnsesansssassesneens 53
3. PARALLEL LINES AND PAIRS OF ANGLES ...ttt i i i e s snsesanaennaans 53
4. OPERATIONS WITH ANGLES. .. ittt i it i e is e sie e e e sa e s ia e saneesareeanns 54
5. ANGLES IN THE POLYGON S . .ttt ititiitt ittt iitteiiteeiireeisessasesiasesisesassssansstasesrnseesnsesnns 55
B, SYMME T RIC SH A PE S, ..ttt ittt ittt ittt ae et s s e s s e saseesaaeesnseaasserasaeraneens 55
L1 0 2] 1= 57
LESSON 12: POLYGONS, CIRCLE AND CIRCUMFERENCE.....................c..covvvnnnn 59
N I 2 71 N LI 59
2. QUAD RILATERALS. ...ttt ettt ettt e et et e e e e e a et et e e e e e a e aaeenerneraeaneeneenes 60
3. REGULARPOLY GON S . ittt ittt iiste st saee s e st s sa e s aaaesasassansesaneesseeanaeeanns 62
4., CIRCLEAND CIRCUMFEERENCE. ..t iittiiitttiitetiiseiissiisessisesansssisessisesiisssiisssisssnessnnes 63
L0 2] 1= 64
LESSON 13: BD-SHAPES............oo i e 65
B o0 ]I o 1 =0 2 ] 65
B = 1] 1P 65
T S 2 1 1 66
4. EULER FORMU LA . ittt ittt ee it e et i e s sae s sa e s saa e s ne st b e s sa e s sas s saneesaeesneeanns 66
ST O 2 I 1110 67
T 0 11 67
72 2 | =] 2 = 67



INTRODUCTION: NUMBERS

You have already studied cardinal and ordinal numbers before, but let's revise
them next.

You use cardinal numbers to count.

When objects are placed in order, we use ordinal numbers to tell their position.

I
N
T
R
(o]
D
U
C
T
I
(o]
N

Remember

e Write a hyphen between the tens
and units.
23: Twenty-three

e Hundred AN D

134: one hundred AND thirty-four

e In English, the POINT is used for
decimal numbers and the COMMA
for thousand, million...

o 2,304 Two thousand three
hundred and four.

o 5.30€ Five euros and thirty
cents.

e We are in Spain, so we will use the
POINT and the COMMA like this
o 2.304 Two thousand three
hundred and four.
o 5,30€ Five euros and thirty
cents.




LESSON 1: NATURAL NUMBERS

Keywords
Natural Whole STRAIGHT LINE Round Addition
Add PLUS Subtraction Subtract Minus
MULTIPLICATION Times Factors System

1. WHAT ARE NATURAL NUMBERS?

Set: Collection of objects, these objects are called elements.
Natural (or counting) Numbers: 1, 2, 3, 4 ...

Whole numbers: 0, 1, 2, 3, 4 ...

Straight line: Used for representing numbers.

o1 2 3 4 5 &

2. NUMBER SYSTEMS

Men used different systems to write numbers.

2.1. Prehistoric System

The prehistoric men used symbols like:

ﬁ\ =20 %=5 D—1

2.2. Egyptian System
The Egyptian people used these symbols.

)ne. -Iundred.
) fen. ' Mhousand.

Examples: _



2.3. Roman System

v Symbols: I=1, V=5, X=10, L=50, C=100, D=500, M=1.000
v" Rules:
- If the I comes after the V then you add it (VI is 6).
- If the I comes before the V then you subtract it (IV is four).
- You can subtract only one nhumber from another.
I from V
I from X
- You can subtract { X from L
X from C
C from D
C from M
- You can repeat a symbol three times, but not four.
- A bar above a humber indicates multiplication by 1000.

3. POSITIONAL NUMBER SYSTEM
Observe this number: 53.275.967

Fifty three million two hundred and seventy-five thousand nine hundred and
sixty-seven.

5 3 2 7 5 9 6 7

Observe the difference between thousand and thousands, hundred and hun-
dreds and ten and tens:

¢+ 2.327: Two thousand three hundred and twenty-seven.
+ 2.327: Two thousands, three hundreds, two tens and seven units.

4. APPROXIMATING NUMBERS

Rounding makes numbers that are easier to work with. Rounded numbers are

only approximate.

How to approximate numbers?

v If a number ends in 1, 2, 3 or 4 you erase that figure and write 0. (Round
down) Example: 74 rounded to the nearest ten is 70.

v' If the number ends in a digit of 5 or more erase that figure and write 0, then

add one to the figure before. (Round up) Example: The number 88 rounded
to the nearest ten would be 90.

5. OPERATIONS WITH NATURAL NUMBERS

5.1 Addition (terms addends, verb: add)

5 + 3 = 8 five plus three equals eight

Properties

- Commutative: 2 + 3 =3 + 2

- Associative: (2+4)+6 =2+ (4 +6)
- Additive identity element: O



5.2 Subtraction (verb: subtract sth from sth)
Fifty-four minus eighteen equals thirty-six
54 minuend
18 subtrahend
36 difference
Remember: subtrahend + difference = minuend

5.3 Multiplication (terms factors)

2 -5 =10 two times five equals ten // two multiplied by five equals ten

Properties:

- Commutative: 2 -3 =32

- Associative: (2:4)-6=2:(4-6)

- Multiplicative identity element: 1

- Distributive property of multiplication over addition:(5+6) - 2=5-2+ 6 - 2

5.4 Division

Dividend [hivisor

Remainder Quotient
15 : 3 = 5 fifteen divided by three equals 5

If Remainder = 0, it is called “Exact division”.
Remember: Dividend = Divisor - Quotient + Remainder

6. ORDER OF OPERATIONS

1. BRACKETS 4. MULTIPLICATIONS

2. OTHERS 5. ADDITIONS

w[olw

3. DIVISIONS 6. SUBSTRACIONS

o 1D>2



WORKSHEET

1. Write with Roman numbers:

a) 2.345 = d) 12.325 =
b) 749 = e) 49 =
c) 5.728 = 1.449=
2. Write with decimal numbers:
a) MMCDXII = d) XXIV =
b) VICCCXXIV = e) MMMXCV =
¢) DCCXLI = f) CDXXXVIII =
3. How do you read these numbers?
a) 23.456 = d) 56.872 =
b) 176.396 = e) 903 =
c) 1.340.891 = ) 9.347 =

4. Partition these numbers:

a) 341.208 = 3 Hundred Thousands + 4 Ten Thousands + 1 Thousands + 2
Hundreds + 0 Tens + 8 Units = 300.000 + 40.000 + 1.000 + 200 + 8

b) 2.304.179 =
c) 725.286=
5. Round to the nearest hundred:

a) 2.586
b) 43.231
¢) 72.472
d) 163.748

6. Calculate:

a) (65 + 38)-2-19 =
b)32:(16-4-3)+1=
O[2-(12-5+6)-1]+ 19 =

d) 134 - 56 - 2 + 123 : 3=
¢)34-5-28:2+76=

f) 13.876 + 651.494 + 7.531 - 32.816 =



WORD PROBLEMS

1. Peter buys a farm for $643.750 and after selling it he
makes a profit of $75.250. How much does he sell it for?

2. With the money that I have now and $247 more, I can pay a debt of $525 and I
still have $37. How much money do I have?

3. How many years are 6.205 days?

4. An airport has a plane landing every 10 minutes. How
many planes land in one day?

5. There are 4500 inhabitants in a village, and there is a tree for every 90 inhabitants.
How many trees are there in the village? How many trees have to be planted to
have a tree for every 12 people?

6. Ann has 1187 € in the bank, she spends 385 € on a coat and 163
€ on a dress, how much money does she have in the bank now?

Vocabulary
Farm - granja Sell - vender Profit — beneficio
Debt - deuda Land - aterrizar Inhabitant - habitante
Buy - comprar Spend - gastar



LESSON 2: POWERS AND

ROOTS

Keywords
Power Root Base Exponent
SQUARED Cubed RADICAND Perfect square

1. WHAT ARE POWERS?

25=2.2-:2:2-2 Two to the power of 5 or two to the fifth

Base — > 25 <+—_Exponent

Special powers:
e 52 five squared
e 43 four cubed or four to the third

2. PROPERTIES OF POWERS

l.a’=1
2.a'=a
3. The power of a product is the product of the powers.
(a-b) =a-b"
Example: (2 - 3)* =24 3%
4. The power of a quotient is the quotient of the powers.
(a:b)y=a":b"
Example: (2 :3)*=2%:3%

5. When multiplying powers of the same base, you keep the same base and
add the exponents.

an, am = a n+m
Example: 53 -5% =57

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

an:an=an"n-nm
Example: 78 : 75 =73
7. When powering a power, you keep the base and multiply the exponents.

(an )m =gnm

Example: ( 43 )? = 45



3. POWER F TEN

10 to the power of n is equal to 1 and n zeros
Examples: 10> = 100.000
107 = 10.000.000

Using powers of ten you can:
» Partition a number as follows:

12346 =1-10*+2-103+3-10°+4-10+ 6
» And you can write long numbers in a short way.

Exactly: 34.200.000.000 = 342 - 108
Approximately: 687.430.863 ~ 687 - 10°

4. SQUARE ROOTS

Ja=b=—>b2 = a
la_radicand |

b root
The opposite of squared a number is calculating its square root.

Example: J9=3 The square root of nine equals 3

> A perfect square is a number that is the square of some other humber.
Example: 16 is a perfect square because 42 = 16.
» If a number is not a perfect square you can approximate its square root.

Example: 20 is not a perfect square but you know that
42 =16 and 52=25

as 16 < 20 <25, then 4 < 420 < 5. We say that 4 is the whole square root
of 20.

12



WORKSHEET

1. Calculate:

a) 2° = d) 10° =
b) 34 = e) 43 =
c) 5=

f) 210=

2. How do you read the powers in the previous exercise?

a) d)
b) e)
) f)
3. Complete:
a) 29 =64 d) 10F = 100.000
b) 3F = 243 e) 97 =381
c) 58 =625 f) 789 =343
4. Partition these numbers using powers of ten:
a) 34.690.146 =
c) 183.853.952 =
b) 763.901 =

5. Calculate using properties of powers and express as just one power:

a) 23:25:-2=
b) (4%) = c) (72)°: 7% =
d) 3°-32: 3 =
6. Calculate mentally:
2y 900 =
by V625= ¢) V8l=
d) 10000 =
7. Calculate the whole square root of these numbers:
a) V71
b) \/ﬁ Q) \/@
d) V53

IS



WORD PROBLEMS

1. Calculate how many tiles, which measure one square metre, we need to pave the
floor of a square patio. The sides of the patio are 22 metres long.

2. A square garden is 900 square metres. Calculate how long one side is.

3. How many mothers and fathers had your great-great-grandparents together?

4. Calculate how many unit cubes we can fit in a cube that
has an edge of 10 units.

5. A square room has 2209 square tiles. How many rows are there?

Vocabulary
Tiles — baldosas Measure — medir Pave - pavimentar
Side - lado Garden - jardin Fit - encajar
Edge - arista Row- fila



LESSON 3: DIVISIBILITY

Keywords

Power Multiple Divisibile Prime COMPOSITE
Decomposition COMMON Highest Lowest

1. FACTORS AND MULTIPLES

Factors of a natural number are numbers that divide exactly into it (with no
remainder).

Example: The factors of 12 are 1, 2, 3, 4, 6 and 12. (If you divide 12 into them
you get remainder zero)

Multiples of a natural number are numbers that you get multiplying it.
Example: 3, 6, 9, 12, ... are multiples of 3 because

3=3-1
6=3-2
9=3-3
12=3-4
Question: Is 46 a multiple of 5?
Observe:
1. If 3 is a factor of 12, 12 is a multiple of 3, and we say that 12 is divisible
by 3.

a | b

0 c

¢ a is divisible by b.

¢ b is a factor of a.

¢ c is a factor of a.

¢ a is multiple of b.

¢ a is multiple of a.

¢ a is a factor of a.

¢ 1 is a factor of all numbers.

¢ A number has infinite multiples.

2. DIVISIBILITY RULES
2.1. Divisibility by 2

A number is divisible by 2 if it ends in an even digit.
Examples: 2, 4, 6, 8750, 986432... are divisible by 2.



