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This Study Guide has been developed exclusively
with the Caribbean Examinations Council

(CXC®) to be used as an additional resource by
candidates, both in and out of school, following the
Caribbean Secondary Education Certificate (CSEC®)
programme.

It has been prepared by a team with expertise in
the CSEC® syllabus, teaching and examination.
The contents are designed to support learning

by providing tools to help you achieve your best

in CSEC® Maths and the features included make

it easier for you to master the key concepts and
requirements of the syllabus. Do remember to refer
to your syllabus for full guidance on the course
requirements and examination format!

This Study Guide is accompanied by a support
website which includes electronic activities to assist
you in developing good examination techniques:

Introduction

* On your marks activities provide sample
examination-style short answer and essay
type guestions, with example candidate
answers and feedback from an examiner to
show where answers could be improved. These
activities will build your understanding, skill
level and confidence in answering examination
questions.

¢ Test yourself activities are specifically designed to
provide experience of multiple-choice examination
questions and helpful feedback will refer you to
sections inside the study guide so that you can
revise problem areas.

This unique combination of focused syllabus content
and interactive examination practice will provide you
with invaluable support to help you reach your full
potential in CSEC® Maths.

Access your support website at
www.oxfordsecondary.com/9780198414520




1 Number theory, computation,
sets and consumer arithmetic

1.1

Venn diagram

Structure
If we count backwards from 5, we don’t have to stop at zero.
54,3,2,1,0, -1, -2, -3, =4, =5, etc.
e The counting numbers (1, 2, 3, 4, 5, etc.) are called natural
numbers (often given the symbol N).
® 7Zero is not a natural number.

* The natural numbers together with zero make up the whole
numbers, identified by W.

¢ Integers (2) are all the natural numbers, zero and the negative
whole numbers (..., =7, =6, =5, =4, -3, =2, -1,0,1, 2, 3, ...).

* Rational numbers (Q) are all the numbers that can be written
as a fraction. They include the integers, terminating and recurring
decimals (for example =3, —1,0, 1, 4, 1, £, 1, 0.75, 5.333).

* Irrational numbers cannot be written exactly as a fraction or a
decimal, as they never recur. Examples include « and v 2.

¢ The real numbers, R, consist of the rational numbers and irrational
numbers.

The diagram on the left shows a Venn diagram representation:
examples are given in red.

Factors and multiples, odd and even, prime and
composite numbers

Twelve bottles could fit into a rectangular box that is 2 bottles wide
and 6 bottles long.

This is because 12 is in the 2 times table. We say 12 is a multiple of 2.
(12 = 2 X 6).
2 is a factor of 12, because 12 can be divided exactly by 2.

Nine bottles will not fit exactly into a rectangular box that is 2 bottles
wide.

This is because 9 is not a multiple of 2.
Multiples of 2 (2, 4, 6, 8, 10, ...) are called even numbers.

The last figure (or units digit) of an even number is always even (for
example, 34 or 156).



Numbers that are not multiples of 2 (1, 3, 5, 7, ...) are called odd
numbers. Odd numbers always have a units digit that is odd (for
example, 67 or 99 or 2451).

Nine bottles will fitin a 3 by 3 box. O OO
This is because 9 is a multiple of 3. (9 = 3 X 3). OOO

Numbers that fit into a square box
(e.g. 16 =4x 4,100 = 10X 10) OOO

are called square numbers.

A square number is the result of multiplying an integer by itself.

Seven bottles will only fit in a 1 by 7 crate. O OO O O OO

This is because 7 is only a multiple of 1 and 7.

Numbers like 7, that are multiples of 1 and themselves and nothing
else, are called prime numbers.

Composite numbers are natural numbers with more than two
factors.

KEY POINTS

1 Natural numbers: 1,2, 3, 4, ...

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

3 ntegerss =8 =2 = N0 20 3

4 Rational numbers: 2, =5, 0.7, 2, 0.47, ...

5 |Irrational numbers: v7, m, ...

6 Real numbers: The rational and irrational numbers together.
7

Multiples of n are the results of multiplying n by a natural
number.

8 Even numbers are the multiples of 2.

9 QOdd numbers are the natural numbers that are not multiples
of 2.

10 Factors of n are the exact divisors of n.
11 A prime number has exactly two factors, 1 and itself.

{ ACTIVITY

In the 18th century, Goldbach (a famous mathematician) stated
that every even number greater than 2 could be made by adding
together two prime numbers.

Start to check this by expressing all the even numbers between
4 and 50 as the addition of two prime numbers (the same prime
number can be used twice).

4

EXAM TIp

T Ls not a privee numbey
" 2istheonly even prime

i ber

* Ponot confuse factors
and wultiples; factoys
are equal to or smaller
whitle multiples are
tqual to or larger.

|

SUMMARY QUESTIONS

number
al
c 16
e —7

numbers.

1 Which of the words natural;
prime; integer; even; square;
irrational apply to the

2 Find two numbers that are
factors of 20 and are prime

b /8

d 5
5

f 22

_




LEARNING OUTCOMES

EXAM TIp

Whew Listing factors of a
nunber, List pairs of factors
that multiply to make that
nber, starting with 1.

EXAM TIP

Students often confuse
HCF and LCM.
Remenmber an HeF i g
FPACTOR, so will be swmalley
than the original mumbers.
Thg LCMis a MUuLTPLE
So Lt cannot be smalleyr
thaw the original numbes

!

Factors and multiples

The factors of a number are the integers by which it can be divided
with no remainder.

The factorsof 24 are 1, 2, 3, 4, 6,8, 12 and 24.

Negative numbers are the product of a positive and negative number
as you will see in Unit 3.2, so the factors of 24 are also —1, -2, —3,
—4, -6, —8, —12 and —24.

In the same way, the factors of —6are 1, —6. - 1,6, 2, =3, =2, 3.
Note that pairs in the same colour multiply to —6.

The prime factors of a number are its factors that are prime numbers.
The prime factors of 24 are 2 and 3. The multiples of a number are
the results of multiplying it by an integer.

The multiples of 7 are 7, 14, 21, 28, 35, etc.

HCF and LCM

The HCF (highest common factor) of two or more numbers is the
highest number that is a factor of both or all of them.

/ WORKED EXAMPLE 1

The factorsof 56 are 1, 2, 4, 7, 8, 14, 28, 56

The factorsof 84 are 1, 2, 3,4, 6,7, 12, 14, 21, 28, 42, 84
The common factors are 1, 2, 4, 7, 14, 28

28 is the HCF as it is the largest number in both lists.

4

The LCM (lowest common multiple) of two or more numbers is
the smallest number that is a multiple of both or all of them.

/ WORKED EXAMPLE 2

The multiples of 12 are 12, 24, 36, 48, 60, 72, 84, 96, 108, 120, ...
The multiples of 20 are 20, 40, €0, 80, 100, 120, ...
60 is the LCM as it is the smallest number in both lists.

4

Prime factors can be found from factor trees. A factor tree splits
numbers into pairs of factors, with the branches ending with a prime
number (circled).

420: 420 126: 126

47 \10 \53
/ )
@5\@6@{ ® of A

Prime factorsof 420 = 2 X 2 X 3 X 5 X 7|Prime factors of 126 = 2 X 3 X 3 X 7




Another method of finding prime factors is to keep dividing by prime
numbers until the end result is 1:

1

7l ] 1
3] 21 3 3
5/105 21
27210 3] 63
2)420 =2 X2 X5X3 X7 2126 =2 X3 X7 X3

To find the HCF and LCM by using prime factors

Another way of finding the LCM and HCF is to split the numbers into
prime factors.

HCF
List the prime factors, putting identical factors in line vertically.

Then select the factors that are common to BOTH lists.

/WORKED EXAMPLE 3

420=2 X 2 X 3 X5X7
126 = 2 X3 X3 X7

HCF =2 X 3 X7 =42

>

Lcv
List the prime factors, putting identical factors in line vertically.
Then select the factors that appear in ONE LIST OR THE OTHER OR BOTH.

/WORKED EXAMPLE 4

420=2X 2 X 3 X 5 %7
126 = 2 X3X3 T,

LCM =2 X2X3X3X5 X7=1260

SUMMARY QUESTIONS

1 Find the HCF of:

a 60and 84 b 84 and 462

c 60 and 462 d 60, 84 and 462.
2 Find the LCM of:

a 20and 30 b 20and 18

¢ 18 and 30 d 18, 20 and 30.

3 Jane, Judy and John all love to play Carnival in Trinidad &
Tobago, but they find it very expensive. Because of the cost, Jane
plays every 2 years, Judy every 3 years and John every 5 years.

If they all played in 2009, in which year will they next play

together?

4

{ ACTIVITY

Find two numbers with an HCF
of 6 and an LCM of 180.

There are four different pairs to
find!

I kev POINTS.

1 Prime factors are found by
repeatedly dividing a number
by prime numbers until the
end result is 1.

2 The HCF (Highest Common
Factor) is the product of the
factors that are common to
BOTH lists.

3 The LCM (Lowest Common
Multiple) is the product of
the factors in one list or the
other or both. /




EXAM TIP

Estimating answers first
helps you find mistakee
- b Your caleulatipne.

—

EXAM TIp

Significant figures aye
not the same ae declmeal
pLaces.

-—

LEARNING OUTCOMES

|

Rounding (Z 0 AR T i
The attendance at a cricket match was 3672. (THE g‘?CKvEITAJ;%H
Here is the newspaper headline. H

The newspaper has rounded the attendance to the nearest thousand.
The attendance was between 3000 and 4000.
Halfway between is 3500, so the attendance was closer to 4000.

To round off, always look at the next digit to the right of the last digit
of interest. If it is 5 or mare, round up, otherwise round down.

Decimal places

Decimal places are the digits after the decimal point.

To round to a number of decimal places, the next decimal place tells
us whether to round up or down.

Significant figures

All figures are significant except for leading zeros in a decimal.

/ WORKED EXAMPLE 1

4.3173 to 2 decimal places is 4.32. As the 3rd decimal place is 7,
we round up.

0.004527 to 2 significant figures is 0.0045. The leading zeros
(0.00) are not significant figures.

The 3rd significant figure is 2, so we round down.

4

Computation: Addition and subtraction

To add and subtract, it is important to align the digits according to
their place value.

/ WORKED EXAMPLE 2
Two pipes have a length of 3.8 m and 1.46m, respectively.
a ) Q )
The total length is The difference in length is
3.8m+ 1.46m 38m —1.46m
U t h U t 8 apaom
3.8 3 .78 '0 avoid mistakes
1.4 _ 1. 4 6 Createten
® Carry the ten ————— hundrediths from
5.2 6 tenthsoveras 2. 3 4 oretenth
1 1 unit




Computation: Multiplication

Natural numbers

mORKED EXAMPLE 3

EXAM TIP

d"gbt’&f‘owe number ic
472 x 23 multiplied by every digit
473 of the other number.
1,4 1 6 Multiply472 by 3
9 4 4 (O Multiply472 by 20, by inserting a zero and then multiplying 472 by 2
10 8 5 6 Addthetwo calculated lines together.
Decimals
/ WORKED EXAMPLE 4 / WANT 12..
WHAT it 2] lo@4i5- 415
ugecid mzipﬂsfjjo
4.72 X 2.3 ' THAT MKES /80
Multiply 472 X 23 as above. 472 X 23 = 10856 it o
To position the decimal point:
The question 4.72 X 2.3 has a total of 3 places of decimals.
So you need 3 places of decimals in the answer: 10.856
_/ Can you follow James’ reasoning?

Computation: Division

Multiply both the divisor and dividend by 10 until the divisor is a
natural number.

/WORKED EXAMPLE 5

To divide 4.16 by 0.8:  Multiply both by 10: 41.6 +~ 8
0

8441 .6

50
8)4%1.6

05 .2
8)441.6

From the left: 4 ~ 8 = 0 remainder 4

o B -

41 = 8 = 5 remainder 1

16 +8=2

416 + 0.8 =5.2

KEY POINTS

1 You can round to decimal places or significant figures.
2 Use rounding to estimate.

3 To add or subtract, line up digits by place value.

4

To multiply decimals, position the decimal point in the answer
by estimation or by adding the number of decimal places in
the numbers being multiplied.

5 Never divide by a decimal. Multiply both numbers by 10 until

the divisor is an integer. /

{ ACTIVITY

Write down a 6-digit number by
repeating a 3-digit number,
e.g. 285285

Divide it by 7.
Divide the answer by 11.

Divide that answer by 13.
What do you notice?

SUMMARY QUESTIONS

1 Round 2.567 to:
a 2 decimal places
b 1 significant figure.
2 Multiply 2.6 by 1.8.

3 Divide 4.26 by 0.4.

4




LEARNING OUTCOMES

1 of the West Indian Cricket
Squad for the 2010 tour of Sri
Lanka were batsmen,  were
bowlers and the rest were all-
rounders.

What fraction were all-rounders?

How many cricketers do you
think there were altogether in

the squad?

4

Common fractions

Cancelling to lowest terms

A fraction is in its lowest terms when the numerator and
denominator have no common factors.

Dividing both numerator and denominator by a common factor is
called cancelling.

18 _18+6 _3
24 18+6 4
Equivalent fractions

Equivalent fractions are fractions which are the same part of a whole
one.

Equivalent fractions can be found by multiplying or dividing the
numerator and denominator by the same amount.

5 53 15 5%X5 25
Adding and subtracting

Fractions can only be added or subtracted if they have a common
denominator.

If the denominators are different, then use equivalent fractions to
make the denominators equal.

Adding
3 2
= +t3 : : 1
The denominator is 15 because it is the LCM
= % + % of 3 and 5, the original denominators. 2 = =
(multiplying by 3), and % = 12 (multiplying by 5).
19 4 There are fifteen fifteenths in a whole one,
= 55 = 15p 5012 = awhole one and 4 more fifteenths.
Subtracting
31-13
When adding or subtracting, convert to mixed
= 152 - % numbers. Just like adding, find a common
denominator (12) and use equivalent fractions.
— 38 —_ ﬂ = j.l = -5_ i
= e Lou g 112 Change back to a mixed number.

Multiplying and dividing

Any fractions can be multiplied or divided; there is no need to have a
common denominator.

But mixed numbers must be changed into improper fractions.

To multiply a fraction by an integer, write the integer as a fraction
with denominator of 1, e.g. write 3 as 3 .



‘]% b 2% When multiplying or dividing, any mixed numbers must be made

into an improper fraction. EXAM TIp

= % X % There are three thirds in a whole one, so 12is3 + 2 = 2 s
You do not need to
— % % % When multiplyin_g only, you can capc_el the numerator and 'ﬁﬂd the LM when
denominator of different fractions. Divide the 9 and the 3 by 3. WLtL‘PLgf-wg or dividi
LoL
= 142 = 3% Multiply the numerators and multiply the denominators. Fifteen but You must when, ng,
quarters make 3 whole ones and three more quarters. ddi
: : acdawng or subtmotin.g_
3=+ 13 Change to impraper fractions. * Learn how tp work,
with fractip
=10 When dividing, invert the second fraction (the divisor) and o HeS O Howar:

multiply. caleulator.

L3
4 ]
— 139 b4 % Now you are multiplying, you can cancel the numerator and ‘V

denominator of the different fractions.

= % X % In this case, cancel the 10 and 5 by dividing both by 5. )
{ ACTIVITY

Malcolm says that 8 + % =4

How could you convince him
that he is wrong?

Always simplify your answers by writing them as mixed numbers
where appropriate, and writing the fraction in its lowest terms.

KEY POINTS

The chart below summarises how to calculate with fractions.

4

Addition | Subtraction | Multiplication | Division
Change any mixed numbers into improper fractions

Write any integers as a fraction with a
denominator of 1

Find equivalent fractions with LCM as denominator | Invert divisor

If subtraction cannot be
performed, break down
a whole one and add to
the first fraction
Add or subtract the fractions Multiply numerators, multiply denominators

Cancel if possible

Find a common denominator (LCM)

Cancel across fractions if possible

Change to mixed number if possible

SUMMARY QUESTIONS

1 Calculate:
1.3 1 2 5
aTE_Z bZEXS c3§+lg

2 A building has a height of 81 m.

How many scaffolding blocks of height T%m
will be needed to reach the top?




LEARNING OUTCOMES

/ WORKED EXAMPLE 1

Uth
0. 85 has alast digit in the
hundredths place,

. 85 - 17
sva.SS—W—E

EXAM TIP

® A ﬁ"aatfow means
division.

A percentage can be
writtew as a common
fraction with a
denominatoy of 100.

* Always gf.vc fractional
answers tn their Lowest

termus

—

Conversions between real numbers

Fractions and decimals

Fractions are a short way of writing a division.

This is why the division sign looks like a fraction. 2. &
3 [

To change a fraction to a decimal, divide the numerator by the

denominator:

0.375
8)3.30°0%0

2 means 3 + 8.

23—
3=0375

To change a decimal to a fraction, write the decimal part as a fraction
with the place value of the last digit as denominator.

Decimals and percentages
Decimals are part of a whole one, whereas percentages are part of 100.
Percentages are 100 times bigger than the equivalent decimal.

So, to change a decimal to a percentage, multiply by 100 (by moving
the digits two places to the left).

04 =40% 0.575 =57.5%

To change a percentage to a decimal, divide by 100 (by moving the
digits two places to the right).

80% =0.80 =0.8 24% = 0.24

Fractions and percentages

To change a fraction to a percentage, first change it to a decimal
(by dividing) and then to a percentage (by multiplying by 100).

/ WORKED EXAMPLE 2
5

9
0.555 ... = 55.555...% = 55.6% (to 1 decimal place)
9]5.50°0°0

_4

To change a percentage to a fraction, write the percentage as a
fraction of 100.

/WORKED EXAMPLE 3

oL, — 48 _ 12 o — 625 _ 625 _ 125 _ 25 _ 5




Expressing one quantity as a fraction or percentage of another

2

As well as meaning division, a fraction also means ‘out of’, so =

2 out of 5.

means

So $12 as a fraction of $30 is —é =1

As apercentage, 3£ = £ =2 + 5 =04 = 40%

To calculate a fraction or a percentage of a quantity
Multiplication means ‘lots of'. Three lots of $15 = 3 X $15 = $45.

When dealing with fractions, we just say ‘two-thirds of $18" instead
of 'two-thirds lots of $18'. In this sense, ‘'of’ means multiply.

So to find % of $18, calculate

I

|—

jro
g2
M

s 18 _

X18= =

g | h
|
—ra

6
% 7
And 40% of 12kg = 0.4 X 12 = 4.8kg.

To calculate the whole from a fraction or percentage
Michael saves % of his wages. He saves $64.
So % of his wages is $64 + 2 = $32. His wages are 5 X $32 = $160.
Marie pays a 5% deposit of $650 for a car.

So 1% = $650 + 5 = $130. The car costs 100 X $130 = 13 000.

KEY POINTS

1 To change a fraction to a decimal, divide the numerator by the
denominator.

2 To change a decimal to a fraction, divide the decimal part
by the place value of the last figure, and simplify,
eg.032=2%=2

3 To change a decimal to a percentage, move the digits 2 places
to the left to multiply by 100, e.g. 0.625 = 62.5%

4 To change a percentage to a decimal, move the digits two
places to the right to divide by 100, e.g. 38% = 0.38.

5 To change a fraction to a percentage, change it to a decimal
and then to a percentage.

6 To change a percentage to a fraction, write the percentage as

a fraction of 100 and simplify, e.g. 45% = -2 = 2

100 25 /

{ ACTIVITY

The Caribbean has a population
of about 40 million.

About 3 million of these live in
Jamaica.

* What percentage of the
Caribbean population lives in
Jamaica?

* Research the population of
some other Caribbean islands
and find out what percentage
of the total live on these
islands.

Map of the Caribbean

SUMMARY QUESTIONS

1 Write

a 30% as a fraction in its
lowest terms

b 0.45 as a percentage

¢ 57.5% as a decimal and
as a fraction in its lowest
terms.

2 Which is greater, and by how
much:
35% of $45 or 2 of $40?

3 A school has 350 students.

56% of them are girls.
28 girls are left-handed.

What fraction of the girls are
left-handed? j




/ WORKED EXAMPLE 1

Harry buys a chair for $250 and
wants to sell it to make a 15%
profit.

His profitis 15% of $250

= 0.15 X 250 = $37.50, so he
must sell it for

$250 + $37.50 = $287.50

Profit and loss

The cost price plus the profit gives the selling price.

The cost price minus the loss gives the selling price.

Profit and loss are expressed as percentages of the cost price.

If I buy a car for $12 000 and sell it later for $10 000, my loss is $2000.

My percentage loss is
_2000

12000 = 0.16666 ... = 16.7% (to 1 decimal place).

Discount

Shops sometimes offer a discount; this is a percentage that they take
off the price, for example in a sale.

/" WORKED EXAMPLE 2

Oliver sees some shoes in the sale. They normally cost $70, but
there is a 20% discount.

The discount is 20% of $70, or 0.2 X $70 = $14, so the shoes
cost $70 — $14 = $56.

4

VAT

Many islands charge VAT, sales tax or consumption tax of around
15% on goods.

This is added on to the price that you pay for goods in the shop, so
an item that might otherwise cost $28 has 15% added on. 15% of
$28 = 0.15 X $28 = $4.20, so the item actually costs $32.20.

Hire purchase

Sometimes you buy goods on hire purchase. This means paying
some money to start with, called a deposit, followed by a number of
monthly instalments. This usually costs more than buying it outright.

/' WORKED EXAMPLE 3

Find a hire purchase deal from a
newspaper or catalogue.

Calculate the additional
percentage you pay by using

hire purchase.

4

Peter wanted to buy a motorbike for $900. He paid a deposit of
$200 followed by 24 monthly instalments of $35.

He paid $200 + (24 x $35) = $1040

So he paid an extra $140, or 22 = 0.15555 ...
= 15.6% (to 1 decimal place).

4




Reverse percentages

Percentage changes (profit, loss, discount, tax) are always based on
the original amount.

ﬁVORKED EXAMPLE 4

Alison sees a handbag in a sale.
She wants to know how much it cost originally.

She cannot work it out by finding 25% of $60, because $60 is the
sale price, and the 25% has already been taken off the original price.

She realises that, if 25% has been taken off, she has paid 75%,
or 0.75.

So original price X 0.75 = $60
Working back, $60 + 0.75 = $80
The original price was $80.

Use this technigue whenever you have to work back to the original price.

/WORKED EXAMPLE 5

If a toy costs $3.68 including VAT at 15%, you are paying
100% + 15% VAT = 115% or 1.15

Original price X 1.15 = price including VAT
So price including VAT = 1.15 = original price
$3.68 + 1.15 = $3.20

KEY POINTS

1 Profit, loss, discount and tax are all calculated as percentages.

4

2 Losses and discounts produce a final value lower than the
original; profit and taxes result in a higher final value.

3 When working back to find the original amount, add or subtract
the percentage to 100%, convert to a decimal and divide. )

EXAM TIP

* All percentages are baseg
on the original price.

* Hire purchase = deposit
plus instalmente

{ ACTIVITY

Melissa buys an article and aims
to make a profit of 20%.

Unfortunately she cannot sell it,
so she puts it in a sale with 20%
off.

Explain to her why she makes a

loss of 4%. j

SUMMARY QUESTIONS

1 Jeffrey buys an article for $60 and sells it for $81. =
What is his percentage profit? j]

2 Chris buys an article for $60. He then adds on 20%
for his profit, and then has to add on 15% VAT.
What is the selling price?

3 A freezer can be bought on hire purchase for a
deposit of $70 and 6 monthly payments of $19.
a How much will it cost?
b This is 15% more than the original cash price. \
What is the original cash price?

Buy now,
Pay later!
Just $70 deposit pl
us
6 monthly instalments
of only $191

4




LEARNING OUTCOMES

/ WORKED EXAMPLE 1

In a mixture for chocolate chip
cookies, the ratio of chocolate
chip to cookie batteris 2:5.

Angella has 400 g of chocolate
chip. How much cookie batter
will she need?

SOLUTION

40049 of chocolate chip is

2 parts of the mixture,

so 1 partis 400g + 2 = 200g.
So 5 parts of cookie batter
=5x200g = 1000q9.

Both parts of the ratio are
multiplied by 200.

4

Ratio
A ratio is a way of comparing two or more quantities.

If a class has 12 boys and 18 girls, we say the ratio of boys to girls is
12:18 (we say thisas ‘12 to 18").

Ratios can be simplified, like fractions. Dividing both quantities by 6
12:18 = 2:3.

This means that we can put the class into groups of 6; there would
be 2 groups of boys and 3 groups of girls.

You can make a pineapple and orange smoothie for 4 people with
these ingredients:

160z canned pineapple chunks
40z orange juice frozen concentrate
8oz vanilla yogurt
40z water
4 ice cubes
The ratio of pineapple chunks:orange juice :vanilla yogurt is
16:4:8
or 4:1:2

Converting between units

To make conversions, we apply the principle of equivalent fractions.

/ WORKED EXAMPLE 2

8km is approximately equal to 5 miles.
The ratio of km:milesis 8:5
So, to find the equivalent of 20km in miles,
8:5=20:x
As 20 + 8 = 2.5, we multiply both numbers in the 8: 5 ratio by 2.5.
8:5=(8x25):(5x25)=20:125
So20km = 12.5 miles.

Alternatively, we could solve the equation

_ﬁ_ = _ZXQ by using equivalent fractions.
8 _8x25_ 20

5, 52cds 125




mORKED EXAMPLE 3

One Barbadian dollar (BB $1) is worth 1.34 Eastern Caribbean
dollars (XC $1.34).

The ratioof BB $: XC $ = 1:1.34.

So to find the value of XC $200, we must solve

L using equivalent fractions.

1.34 200

Multiplying both sides of the equation by 200:
200 _ 200x
134 200

149.25373134 = x
So XC $200 = BB $149.25 (to 2 decimal places)

To divide a quantity in a ratio

/ WORKED EXAMPLE 4

In November 2010, Mavado had two songs in the Jamaican
Top 10. Messiah was at number 2, while Stulla was at number 6.
The sales of Messiah and Stulla were in the ratio 3: 1.

The total sales of the two songs was 46 000.

The ratio 3: 1 means that for every 3 sales of Messiah there was
1 sale of Stulla, that is, if put into equal piles there are 3 piles of
Messiah and 1 pile of Stulla.
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There are 4 equal piles altogether, so each pile contains
46 000 + 4 = 11500 CDs.
So the sales of Messiah were 3 x 11500 = 34 500.
The sales of Stullawere 1 X 11500 = 11500.

SUMMARY QUESTIONS

1 Divide $45 in the ratio 2:3

2 Rob is mixing concrete using cement, sand and gravel in the
ratio1:2:3.
He uses 60000 cm? of sand.
How much cement and gravel will he use?

3 One metre is approximately equal to 39 inches.
Andrew’s height is 72 inches. What is his height in metres?

4

{ ACTIVITY

A necklace is made of red, blue
and white beads.

The ratio of red beads to white
beads is 2 : 3.

The ratio of red beads to blue
beadsis 3:4.

* \What is the ratio of white
beads to blue beads?

* \Which is the most common
colour of bead in the necklace?

EXAM TIP

. Cif.ve ratios L theiy
stmplest forme.

* The ordey o-f qua ntities
in a ratio ig :.mportuwt.

.

I kev poiTs |

1 Ratios do not tell you about
the size of the quantities.

2 Ratio is about shares, or
parts.

3 Ratio is useful when
performing conversion
calculations.

4




LEARNING OUTCOMES

/ WORKED EXAMPLE 1

The population of the Dominican
Republic is 10 090 000.

Because 10 090 000 = 1.09 X
10 X 10 X 10 X 10 X 10 X

10 X 10, we write 10090000
as 1.09 x 107.

A grain of sand has a diameter
of 0.007 cm.

0.007 = 7 + (10 X 10 X 10)
=7+108=7 X 1073,

The power of 10 tells how many
places the digits have to move to
return to their original positions:

3.2 X 10°

4""'/
= 320000
Digits move 5 places left

471073
~a
= 0.0047
Digits move 3 places right

Squares, cubes and roots
Multiplying a number by itself is called squaring the number.
7 squared is written as 72 and means 7 X 7 = 49.

The cube of a number is the result of multiplying three of the same
number together.

43, or 4 cubed, means 4 X 4 X 4 = 64.

The square root of a number is the inverse of the square.

The square root of 25 is written 25 and is equal to 5, as 52 = 25.
V25 is also equal to —5, as (—5)? = 25.

Negative numbers do not have a real square root.

The cube root is the inverse of the cube.

V512 = 8, as 83 = 512.

Your calculator has square, cube, square root and cube root keys.

Index notation
a” means a is multiplied by itself n times.
45=4X4X4X4xX4

The form a” is called index notation. a is the base and n is the index,
power or exponent.

The laws of indices

There are rules for combining powers of the same number.
X PB=A4X4X4X4AX4A)X(4X4X4) =48
or generally y? X yb = yath

_IXTIXIXTIXTXT _
AXT

or generally y? + yb = ya=b
(53 = 53 x 53 X 53 X 53 = 52, or generally (y?)? = y*®
VY=Y Buty+yt=1s0y=1

¥ X y3=)0=1 50y and y3 are reciprocals.

76 + 72 74

: 1 1
This meansthaty 3= —, ory 2 = —
- e e

Standard form

When numbers get very large or very small, we often write them in
standard form. Most calculators do this. Standard form is written as
A X 10", where 1 < A < 10 and nis an integer.



Calculating in standard form

To add or subtract numbers in standard form, the safest way is to
change them out of standard form first.

mORKED EXAMPLE 2
(3.4 X 10°) + (6.7 X 10%) = 340000 + 67000
= 407000
=4.07 X 10°
(4 X 1073 — (9.2 X 107%) = 0.004 — 0.00092
= 0.00308
= 3.08 X 1073 /

To multiply or divide, the decimal parts and the powers of 10 can be
dealt with separately.

{ ACTIVITY

Cuba has a population of 1.1 X 107, and an area of 1.1 X 10°km?.

Barbados has a population of 2.8 X 10°, and an area of

4.3 X 10?2 km?.

¢ In terms of area, how many times bigger than Barbados is Cuba?

* How many times the population of Barbados is the population
of Cuba?

» Population density is the number of people for each km?.
Find the population density of Cuba and of Barbados.

SUMMARY QUESTIONS

1 Write:
a 0.00056 in standard form
b 1.4 X 10° as an ordinary number.

4

2 The Sun is approximately 1.5 X 108 kilometres from Earth.
The speed of light is about 3 X 10° kilometres per second.
How long does it take for light to get from the Sun to Earth?

3 Simplify:
1

EXAM TIP

When oaLou.latf.wg L
standard form, meake
sure the answer (s still i

sta n.:dard form, i.e. the first
part is between, 1 and 9.

~

/ WORKED EXAMPLE 3

(3.4 X 108) X (3 X 109)
= (3.4 %X 3) X (10° x 10%)

= 10.2 X 109, or, in standard
form,

= 1.02 X 10'°

o

/ WORKED EXAMPLE 4

(5% 104 + (2 X 1072
=(5+2)x (104 + 1072

Sl

8° /

a 4°5x 43 b 32+3>5 C

=25X 10° /
KEY POINTS

1 Laws of indices:
. ya b4 yb - ya+b

. ya o yb= ya—b
. (ya)b = yab
L 0 —
L] JJ:_” = l
yn

2 Standard form is written as
A X 107, where 1 = A <10
and n is an integer. )




LEARNING OUTCOMES

Ordering decimals
To order decimals, write them vertically, aligning place values.

/" WORKED EXAMPLE 1

Three parcels weigh 2.4 kg, 1.69kg and 1.645kg
To put them in order of weight:

U t h th
2 . 4

1T .69
1T . 6 45

2.4 is the largest,
as it has the most units.

il

1.69 is larger than 1.645 as they have the same number of units
and tenths, but 1.69 has more hundredths.
From largest to smallest: 2.4, 1.69, 1.645

=4

/WORKED EXAMPLE 2

sl

3 3 5
Toorderz, 3. 5

A common denominator for
5,4, 8and 10 is 40.

S 2 R B R e

5T %328 470 40
so the correct order (smallest

* O =]
first) is T8 70 T

EXAM TIP

To order integers, think,
about tevaperature: the
colder it is, the Lowey the
tcmpcmturc.

—&°C is colder tham =5,
S0 —& is lower than, —5-

7

Ordering fractions

Fractions can be put in order by changing them to equivalent
fractions with a common denominator.

Ordering integers

To order integers, draw or imagine a number line. The numbers
increase in size from left to right.
To order 4, —3, 1 and —5:
-« | | | | 1 | | | |
I I 1 | | I
5 -4 3 =2 -1 0 1 2 3 4 5
1; 4 is the correct order.

™

Generating a term of a sequence given a rule

Here is a sequence of squares made from line segments:

The number of line segments in each patternis 4, 7, 10, 13.

We could describe this sequence as: start with 4 and then keep
adding 3.

So the next term in the sequence would be 16.
This table shows the number of squares and the number of line segments.

Number of squares, s 1 2|1 3| 4
Number of line segments, /| | 4 7 |10 ] 13







