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When you are learning to ride a bike, you can easily
give yourself an incentive, because you know that
the result will be wonderful — because you see other

people happily riding a bicycle.

When you are practising maths, you cannot see the
end result, so it’s not so easy to give yourself an
incentive.

Remember that when you know your numbers, you
will have more money, and an easier, better time —
and you will use your increased maths skill for

the whole of your life.

Remember, if you want to be richer, you need maths;
if you don’t want to be poorer — you also need

maths.

¥

MONEY STUFF contains all the maths you should
need in Real Life. What it doesn’t contain is an
INCENTIVE, because that can only be provided by

you.

So to get things done, work out your motivator —
your own incentive — the thought of which gets you

into action mode.

Here’s how a good incentive works. My grandson,
Sam, aged 6 could not count to ten. His anxious
parents arranged for different tests: nothing wrong. I
didn’t know why Sam couldn’t count: maybe he was
lazy, maybe he liked to see his parents fuss over him;

maybe he just didn’t see the point.

So, one day on the kitchen table, I built several stacks of
gold coins, £100 in all. I told Sam that if he could count to

100 by the following Saturday, he could keep the gold coins

(incentive). He would only be allowed one try. If he made

ONE mistake, he would lose all the gold coins (another

incentive).
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With two incentives to motivate him to work, on the
following Saturday, Sam counted perfectly to 100. I
had proved that he could learn something by heart —

if he would focus on it.

Before going any further, you may need to choose
your own really good incentive; your incentive
needs to be something you will really enjoy: a walk
in the park, a film, a cup of hot chocolate, a pair of

slinky shoes.

When you achieve something you’ve never done
before, you realise you can do more than you think
you can: and that’s a fantastic feeling, an added

bonus.

One of the best things you can achieve in life is self-
confidence. Anyone who thinks she is totally self-
confident is over-confident, an arrogant know-all.
On the other hand, if you have no self-confidence,
you will magnify your worries and minimise your

chance of dealing with any worry stuff.

®x K K K

What sort of worry stuff? Being short of money can
feel a major worry, but so can having spots, feeling

too fat or the perennial not-being-pretty-enough.

There’s also the worry of doing something new for
the first time, or meeting new people. Will they like
me, will they accept me? Will I do something
embarrassing? Will they take me seriously? Will I

disappoint them?

Then there’s the really personal worry: Will I fall for
someone who won't fall for me? Have I just done
that? How can I patch up the row with my beloved?
Should I pretend I don’t care? What if he does the

same? We'll never meet again!

In this Course, you will find plenty of self-confidence
tips, which will help you to achieve more than you

think you can, in maths and in Real Life.

PS. Sam’s mother grabbed most of Sam’s prize coins to start

a saving account for him, but she left plenty for him to

spend at the toyshop.
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OUR MOTTO

Life 1s too short

to be short of money




'"! Watch out for prices !!!

(Another warning)

The cost of living has been zig-zagging upwards for
hundreds of years. In the sixteenth century, Queen
Elizabeth I worried about the increasing costs of feeding
and equipping her army and navy. Today, you can still

expect prices to rise unsteadily in the unforeseeable future.

What causes prices to rise? Many reasons, including bad
weather, which increases farmers’ food prices. So workers
need higher wages, which means that the cost of the goods
they make will increase. If the prices of bricks, cement and

steel increase then so will the cost of housing and rents.

Sometimes the price rises are so small you don’t notice
them — but you will certainly notice if your home energy
bill shoots up in a few months and mum starts switching off

the lights and heating.

These rising prices are called inflation.

When I started to write this maths course, the prices I used
in the exercises were the same as the prices in the shops —
but by the time I had finished Step 1, the shop prices had
risen - so the exercise prices were out-of-date. That is why
the prices in MONEY STUFF are not current prices; they are
historically correct prices, paid by your grandmother and

mother in the early 21st century.

In maths, as in life, people have different ways to writing
numbers. For example, you can write a fraction as either /2
with a diagonal line, as we do, or as % which you may also
see. Whichever you use, the meaning is the same. Likewise,
some people write 1,000 or 1,000,000 as we do, with
commas to break up the digits, others prefer just to leave a

space, like this 1 000 or 1 000 000. The choice is yours —
that's the joy of maths!

Shop prices will alter throughout your life.
But the maths you need to shop will never alter.

Dame Shirley Conran
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Relationships

(Fractions, Decimals and Percentages)

Remember, you need not learn by heart any of what follows

—you only need to understand it. You can refer back to bits
of MONEY STUFF when you need them.

Unfortunately, many schools teach fractions, decimals and
percentages so that a student understands only the basic
concepts of each system. A student is not always taught the
underlying principles or the importance of relationships

between the three subjects.

It is important to stress that fractions, decimals and
percentages all relate to each other as part of one whole

concept — which is essential for Real Life.

Relationships.

In Real Life, all of them are used everywhere: in shops, on
labels, in magazines, in business. You can’t get away from
them — and you won’t want to because the three systems are

so useful in different situations.

Fractions Example

Star sale item: a pair of gold lamé pants with % off the price.

So the gold hot-pants cost only % of the original price.

If the original price was £4, the sale price is £3.

Percentages Example

‘One per cent’ means one out of 100 (more later), so if 70%
of magazine readers took part in the win-a-sports-car
competition, the editor immediately knows that the
competition was a success because 70 out of every 100

readers tried to win the sports car.

But only 7% of readers entered the win-a-summer-holiday-
in-Iceland competition. The editor immediately realised
that, compared to previous competitions, this competition
was a failure because only 7 out of every 100 readers

entered it.



Every performer knows

Decimals Example

The decimal system is where a whole thing is cut into 10 practice, practice, practice

makes you better and better
and better.

equal parts (tenths) or 100 equal parts (hundredths) and so
on. Whole things are ALWAYS separated from part things

by a decimal point.

To repeat: fractions, and percentages are numbers

used when you want to represent a part of a whole.

Fraction example

3% means you have a bit more than 3 whole things.

Percentage example

99% means you don’t quite have a whole 100%.

12.4 means you have a bit more than 12.

Later, you'll see that fractions, decimals and percentages

are interchangeable.

If you say, “I'll buy half a kilo of apples,” in one short
sentence you have used two measuring methods -
half and kilo.

You don'’t say, “I'll buy nought point five of a kilo of apples.”







O1.

How is nine million and ten written in numbers?

A. 9,000,010
B. 9,010,010
C. 9,010,000
D. 9,000,000,010




Q2.

Which of the following is a prime number?

A. 2]
B. 23
C. 25

D. 27




Q3.
What is the answer to?
8+8+2-5x2=7?

A. 2
B. -2
C.6

D. 14




Q4.
What is 72,827 rounded to the nearest thousand?

A. 70.000
B. 80,000
C. 72,000
D. 73,000




Answers

Q1. 9,000,010
Q2.23
Q3.2

Q4.73,000




Fractions

Pizzas are often used in maths examples because it’s easy to
imagine a pizza cut into pieces: I don’t know what maths

teachers would do without Italian cooking.

To check that you know what a fraction is,

think of a pizza. If there are eight people /..' o
at supper, then one pizza is divided into K :.. W .:‘ '\
eight equal parts and everyone gets one \. '-. 4N :o
slice — one eighth of the pizza. &. _’./

1
This is written as g of a pizza. 8

If you eat two slices, you've had% of the pizza.

Fractions also apply to groups of things. If you eat 7

7
chocolates from a box of 10, you have eaten 10 of the

chocolates. Bang goes your diet.

As you have just seen, fractions are written as two numbers,
one on top of the other with a dividing line between. The
bottom number (the denominator) tells you how many
equal parts a whole thing has been divided into, and the
top number (the numerator) tells you how many of those

parts you have.

the numerator

lr
8w

the denominator




Some fractions that look different on paper are really the

same thing. These are called equivalent fractions.

Example 1

If you ate % of a pizza that you divided into 8 slices, you

have really eaten a quarter (% ) of the pizza.

Example 2

Divide a chocolate fudge cake into 16 slices. 4 slices are

eaten at tea time.

a) What fraction of the cake has been eaten?

b) What fraction of the cake remains?

Oco\ate Fudge CQ&
e

o

Cﬂ\oco\ate Fudge C,%
Q

*_ 4 *_]
16

Answers:

a) % of the cake was eaten = 4 caten.

b) % of the cake was left = % remains.



The Equivalent Fraction Rule

You can make an equivalent fraction mathematically,
without having to draw slices of pizza or cake. You alter, by
multiplication or division, both the number on top and the
number underneath the dividing line in the same way.

The resulting fraction, although it has different numbers,

is an equivalent fraction.

EQUIVALENT FRACTION RULE

Whatever you do to the top, do the same to the bottom
(only to multiply or divide)

First Example

From the previous chocolate fudge cake example we can see

that e

16 4

% becomes % if you divide both the top and bottom by 4.

4~

1
16— 4

Second Example

If you eat 4 segments of an orange out of a total of 12, then

you have eaten % of the orange.

Divide both the top and the bottom by 4 and you get the

equivalent fraction which is %

4

oAl
A
1

You have eaten 3 of the orange.



Third Example Fourth Example

The cirdle below is divided into 5 equal parts of % s Belinda has made a tray of toffee for the village féte. She

cuts it up into 30 squares and gives 25 squares to sell at the

What is the equivalent fraction of% in tenths?
féte, but keeps 5 squares for herself. What fraction of the

SRS toffee has Belinda given to the féte?
It’s easier if you write it like this: T (ﬁ)

255

Next, ask yourself how to change the denominator 5 into Answer: %%Z

10. The answer is, multiply by 2.

/ ) A
Using the equivalent fraction rule, you also need to Belinda gave o) of the toffee to the féte.

multiply the top by 2.

2% 4

Answer: g;ﬁ
x2

If Belinda cuts the toffee into 6 bars, not squares, and keeps

one bar for herself, she would still keep % of the toffee for

herself, and give% of the toffee to the féte.

The Equivalent Fraction Rule 24
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Exercises

In balance.

Chinese acrobats

in Beijing theatre.




How to Simplify a Fraction

Writing a fraction in its simplest form will make it

easier to understand.

For instance, 7k is easier to visualise than 16

The previous exercises 2 and 3 are both examples of

simplifying a fraction. So you’ve just done it!

To simplify a fraction, you always divide both the top and
bottom number by the same number. Keep simplifying the
fraction until you cannot find a number that divides both

the top and bottom number. When this happens, you know

your fraction is in its simplest form.

First Example

Simplify :]3—2 to its simplest form.

Divide both the top and bottom numbers by 2 until you
67 = Bieeid <7 ]

can’t go any further: ﬁ\,] 6\*’ 8 < 4\, 2

AoEE

So the answer is: P92

Simplifying a fraction is sometimes called ‘reducing a

fraction’, or ‘cancelling down’.

Second Example

Cancel down 15 to its simplest form.
Divide both the top and the bottom by 3, since 3 goes into

943

both numbers: 15 5\, 5

You can’t divide any further...

o1|oo

So the answer is ]—



/. .

Third Example

45 Balance.
Reduce ¢j to its simplest form.

Since 5 goes into both 45 and 60, divide by 5:

459
60—12

Both 9 and 12 can be divided by 3, so continue:

Lan

12—4

You can’t divide any further...

.45 _3
So the answer is: T

Exercises

4) Simplify the following fractions to their simplest forms:

4 = 1:;
)20 b)2g c)77
A2 35 48
d); e) %3 T
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SWITCH YOUR MOOD

Self-Confidence Tip 4

A girl with nothing to do might feel depressed, with low energy; but if her boyfriend calls

unexpectedly... she’s all smiles and energy.
Because you can switch your mood instantly, there’s no need to be a victim of your feelings.

When you don’t understand something, it’s easy to get depressed and switch OFF. You may not
realise that it’s just as easy to switch ON. Someone who switches on ‘aggression” or ‘defiance’ or
‘sullen gloom’ before breakfast is deciding to have a nasty day whatever happens. Someone who

switches on ‘cheerful’ is likely to have a good day.

Practice being optimistic. When you're cleaning your teeth, say aloud, “I feel terrific!” (This works

for me, but pick your own booster phrase).

Particularly when you try something new — ATTITUDE is all-important.



How to Compare

Fractions

Fractions are easy to compare if they have

the same denominator.

It's easy to see that% is bigger than %, but

not so easy to see it % is bigger than %

To make it easier, we change the fractions,
using the equivalent fraction rule, so that
they have the same common

denominator.

Getting it right.
International tennis star,
Venus Williams whacks it back in

Melbourne, Australia.




First Example

Natalia, who loves to cook, produced a small blueberry pie

for supper. Conrad ate % of the pie and Natalia ate % of the

pie. Who ate more pie, Natalia or her brother, Conrad?

Which fraction is bigger, % or %?

These fractions need a common denominator.

An easy way to find a common denominator is to multiply

the two denominators together.

Rewrite it like this:

LA
B 35285

Then extend the multiply sign upwards and multiply the
numbers on the ends of each line as shown by the purple

AITOWS:

(2x7) (5x3)_ 15
5><7 35 35 35

In effect, you have used the equivalent fraction rule. You

multiplied both top and bottom of the left fraction by 7.

You multiplied both the top and the bottom of the right

fraction by 5.

You can now see that Conrad ate % and Natalia ate %

Answer: Natalia ate more pie.

Getting the balance right.

30




Second Example

Who has done more of their chemistry revision? Gemma

5

who has revised % of the course, or Lily who has revised 3

of the course?

First, find the common denominator:

5

2R A
8ixiB -4 7

Then extend the multiply sign upwards. Multiply the

numbers on the ends of each line as shown below:

5 (2x8) ([Bx5) 145
3>< 24 24 24

You can now see that Gemma has revised 24 of the course,

15
and Lily has revised 5 ¢ 4

Answer: Gemma has done more chemistry revision.

Getting the balance right.

Exercises

5) Which fraction is bigger, % or

6) Which fraction is bigger, % or

2

m?

7

4




How to Add Fractions

Fractions can only be added if the denominators are the
same.
You simply add the top numbers and keep the denominator

the same.

Example for adding fractions
1 1 2 : 1

7 + i This cancels down to = 5

5 285820

0374108 7103

But, you have a problem if the denominators are not the
same:

s

—+==7

D

You need to find a common denominator.

Do this in the same way as when you compared fractions.

Rewrite the calculation like this:

.

1
e D]

Now extend the multiply sign upwards to multiply the

numbers, as before.

>< (1x7)+(3x4) / +12 _ 7412
STk 21 2 28] 21

19

21

Mental Check

Always do a common sense, mental check on your answer.

In the preceding example, % is a bit less than half a thing
(pizza, block of toffee, whatever), and % is a bit more than

half a thing, so the answer to 3 + = should be, “about one’.

In fact, % is slightly less than one.




Exercises

7) Add % and % together.

et
8) What is % +7?

9) Lily shared % of her whole packet of wine gums with her

friends after school. She then ate % of the whole packet of

wine gums while waiting for her bus.
What fraction of Lily’s packet of wine gums

had been eaten by the time she got on the bus?

Quick calculation.

Hungarian NBI League women’s volleyball game.




Subtraction of fractions also relies on having a common

denominator. If the denominators are not the same, still use

the preceding method, with the central sign as a minus, not

a plus:

Example for subtracting fractions

Oty

475

First adjust the calculation so that the denominators are the

same. Remember to subtract, not add at the end:

il DL s
Aioxbi007 20

><5 (3x5) ([Ax2hZlo8 8nzlio 58

2052 20 =000

4
/

20

How to subtract a fraction from a whole thing

A whole thing contains ALL the separate fractions in it.

If you cut your pizza into 8 pieces, each piece is% of the

8

pizza. The whole pizza is 3

If you decided to cut your pizza into 12 pieces, then each

piece is ]]2 of the pizza. The whole pizza is }g

Example of subtracting a fraction from a whole thing:

Natalia, hungry after a football match, boasts that she ate

;g of a pizza. How much of the pizza was left for her

brother, Conrad?

Natalia’s pizza was cut into twentieths, so the whole pizza

= % So subtract ;(]) from 38

W F 9
20 20 20




Exercises

oA
1O)What155 - 2?

11) Lily made an enormous strawberry meringue gateau for

a family picnic in the park. g Was eaten at the picnic and %

of the original gateau was eaten after they returned home.
a) How much of the gateau was eaten altogether?

b) How much of the gateau was left over? (Hint: look back

at the Example of subtracting a fraction from a whole

thing.)

12) Ruth runs a travel agency and only has time to cook at
the weekends. One Saturday, Ruth’s delicious raspberry tart

was shared out between her two children and her mother.

Ruth’s mother took a quarter of the tart, leaving% for

Ruth’s children. At tea time, Ruth’s children ate% of the

original tart. How much of the tart was left over for Ruth?

Rhythmic gymnastic competition in Romania.

13) In the art college canteen, Jane and Karen shared a

banoffee pie. Jane ate % and Karen ate

How much more pie did Jane eat than Karen?

14) Rachel’s dad is a schoolmaster and runs the local scouts
group. For a scouts” supper party buffet, Rachel made three
big ham and cheese quiches. Afterwards, Rachel collected

the leftovers. % of one quiche was left and% of the other

two quiches were left. How much ham and cheese quiche

was left over for Rachel’s pig?




¥
* %‘ Self-Confidence Tip 5

% TALK POSITIVE
REMEMBER to use confident language. Carefully choose the words that you use
to describe your maths work, as those words will make a difference to how you feel.
% Avoid, "I have to do it", or "This will be boring".

Keep telling yourself, "If I focus carefully on this, then I will understand it and then
[ will get many benefits". Tell yourself, "When I complete this bit, I will feel a sense
of achievement".

¢
e




Feeling shy

Does not describe

The agony of sticking out,

The fear of ridicule,

Pointed fingers, howls of laughter,
“Did you hear what that idiot just said?
And her outfit !!!”

“Just be yourself,”

Is what you're told.

This smug advice

Sends me into a silent rage.

[ want to scream, to howl,

That’s exactly what I DON'T want to be.

My mother

Spends a fortune
Trying to look different
And stick out.

Isn’t life ironic?



Vulgar Fractions and
: Orzal:
Mixed Numbers A g

top-heavy =~ mixed number

fraction
When the top number is bigger than the bottom number, one Pizz,
we call it a vulgar fraction or top-heavy fraction. ﬁ \ / x
° °
o . oo ° (]
All top-heavy fractions can be transformed into a mixed ‘e < .’:o c e’ ]
[ J ) (N [
number, which is a whole number with a fraction attached. & o \ S Z

- __ Example
') MeAs/ IyHAPOAH I
baHK In other words, % is equal to one whole thing (pizza, cake,

whatever) and one extra quarter.

Being very careful. Rhythmic gymnastics championship, Moscow, Russia.



How to Change
Top-Heavy Fractions
into Mixed Numbers

It may be easier to think in terms of mixed numbers than

top-heavy fractions.

1% is more easily visualised than % so it’s useful to know

how to change top-heavy fractions into mixed numbers.

How to change Top-Heavy Fractions into Mixed Numbers

First, you need to know that the dividing line in the middle

of the fraction actually means ‘divide’.

First Example

6 7 624
3 means 6+ 3 3 2
12 : 2%
0 means 12+4 7 =3

So, in order to change a top-heavy fraction into a mixed

number, you do this division.

5

Look at the introduction, 4 Means 5 + 4. Do the division.

You will find that 4 goes into 5 once, leaving a remainder
of 1. Now simply stick the remainder on top of the dividing

number, which is 4 in this calculation.

So % is the same as 1%

What's the secret of a winner?

Practice.

39



Second Example

28

Change 5 toa mixed number.

28 _ 28 - 5= 5 with a remainder of 3

o

 The remainder

_53

7 5 ™ the number you divided
by (the denominator)

the whole number

Third Example

What is % asa mixed number?

20 _ 20+ 6= 3 with a remainder of 2

: 2
=3%

or, after simplifying the fraction

- dr
=35

Careful calculation needed.

40



Second Example

How to Change Mixed Numbers

What is 7% as a top-heavy fraction?
into Top-Heavy Fractions

Work out the new numerator:

7 x4=128

28 + 3 = 31

In order to multiply or divide fractions (more later), it is )
et ( ) The denominator stays the same.

necessary to change mixed numbers into top-heavy fractions.

1

Answer: 73 = 31
Aol
First Example Racers need maths.

2

Change 47 into a top-heavy fraction. | e , - g
e P 2 Women's road cycling race, Olympic Games, Britain.

First take the whole number, 4. Multiply 4 by the _— - .

denominator, which is 3. This equals 12.

Now add 12 to the numerator, which is 2.

| P

This final figure stands over

the original denominator, which is 3.

The bottom number (denominator)

always stays the same.

St Vi
Answer: 3 3




Exercises

4
15) What is Hasa mixed number?

16) What is S]Z as a top-heavy fraction?

17) How much wine is left over from a supper party if one

bottle is left % full, and another is left% full? Give your

answer as a mixed number.

18) Rachel cuts apple pies into quarters, to share out

amongst the scout group. She has 3% pies to cut up.

How many quarters of pie will Rachel have altogether?

Careful calculation needed.

Climber is focused on her next move.




Self Confidence Tip 6

s % HANDLING CHANGE

y Think of the changes you have successfully handled in the last year.

Perhaps a new mobile phone, new software, a new entertainment system...Your brain processed all

that information — simply because you wanted to learn it.

Remember how apprehensive you felt when you first started school and knew nothing? Remember

that when you were quite young, you learned to read and write, two terrific achievements.
If you are eager to learn new things, because your brain has infinite potential...you can do so.

What you need to do is — train your brain. If you follow these instructions carefully, and then put in

the time, there is no reason why you can’t succeed at maths.

If, previously, you had a problem with maths, that may have been because the wrong teaching

approach was used, one that didn’t work with your brain. You are now using a new approach... %

SO you can feel confident about your ability with numbers. ?




How to Multiply Fractions

This is the easiest form of fraction arithmetic. You simply
multiply the two top numbers together, then multiply the

two bottom numbers together.

Examples
3,2_26
S s
5315
o6
e lifioqiois S Al
Here the answer can be simplified: T )

3) Natalia eats % of a square apple crumble and leaves her

brother, Conrad,% of this pudding. Conrad gobbles% of

what he is given. How much of the original apple crumble
did Conrad eat?

Conrad ate % of% of the crumble.

‘Of” in maths means multiply.

So the calculation for Conrad’s apple crumble is

Answer: Conrad ate > of the apple crumble.

Conrad’s greed can be proven as follows:

3

~ of the crumble

i

2 of what's left = % of the original crumble.

3




Example:
If you want to multiply mixed numbers, you first need to

convert the mixed number into a vulgar fraction. Check to
see if your final answer is a vulgar fraction; if it is, you need

to convert it into a mixed number:

3Z710

Ealcrilated?2 ==

SV

First, change the mixed number into a vulgar fraction.

0 (S0
T
o fieats 287080
Then do the multiplication sum: 5 X P> %

Simplify the answer and since it is a vulgar fraction, convert

13

it into a mixed number: — = 2l

6 6

o]
_26

9@

NS

Answer: % X

P2

If you are multiplying a fraction or a mixed number by a
whole number, you need to turn the whole number into a

vulgar fraction.

This is easily done, by always sticking the whole number

over the number 1.

So3=%and 14=%and103=¥

First Example

What is Z multiplied by 4?

5
% stays the same but 4 = %
Then do the multiplication sum: % X % = %

Since the answer is a vulgar fraction, change it into a mixed

number:; 8 = ] 3

5 S

Answer:%x 4 =1 %

QQ




Second Example

Design students Jane and Karen consume a lot of

confectionery. Jane ate 8 pieces of chocolate; each piece of

chocolate was % of the whole bar.

How much of the chocolate bar did Jane eat?

1

12

8 x =38
12 1
8

12

2
3 of the chocolate bar was eaten by Jane.

Third Example

2
Karen ate > of a box of 21 toffees. How many toffees did

she eat?

Remember: ‘Of” in maths means multiply:

Answer: Karen ate 6 toffees, out of the box of 21 toffees.
That leaves 15 toffees uneaten.

What Karen ate is shown as the empty part of the box of

toffees in the following picture.

EEEEme
- S GGG

o 1




Exercises

Always simplify your answer, where possible.

19) Multiply % with %

20) Tania found she had % of a bottle of red wine left from

the night before. She and her date, graphic designer Frank,

drank% of this with their supper. What fraction of the

bottle of wine did Tania and Frank drink? (Hint: They
87772

drank T of 3 - Remember ‘of” means multiply)

1

21) Fausto’s retro ice cream van sold 25 times more ice
cream on Bank Holiday Monday than it does on a normal
Monday. If the van sells 180 ice creams on a normal

Monday, how many ice creams did it sell on the Bank
Holiday?

22) Sarah whispers to Jenny that% of the men at her

housewarming party are single. Jenny knows that % of the
people at the party are men. What fraction of the people at

the party are single men?

23) With her savings plus a bank loan, Ruth buys half of her

brother’s share in her family’s fruit and veg company:.

Ruth’s brother owned % of the company. How much of the
company has Ruth purchased?

Fausto’s ice cream van.




The rule for dividing fractions is: flip the second fraction, so the bottom number is on top and the top number is on the

bottom. Then multiply.

First Example

Divide % by -

So the calculation now reads

Now, simply do the multiplication

Z=

% = %) , then flip the fraction, so it becomes %
% X % Remember to change the + to x

2 B

B2 Avas

As it’s a vulgar fraction, change to a mixed number = 1 % , which is the answer.

Second Example

Divide 3% by 4

Change both numbers to vulgar fractions

Flip the 2nd fraction, and change + to x

Do the multiplication, and the answer is

How to Divide Fractions

2los
35+ 4
13.4
T
5=
X7
13

16

48



Exercises

Always simplify you answer, where possible.

L2, 8
24) Divide 3 by 15

25) On the morning after her birthday, Tania takes % of a

Black Forest Gateau to her office and shares it out equally
into 4 pieces for her friends. What fraction of the original

cake is each of Tania’s pieces?

(Hint: % of the gateau is divided into 4 pieces.)

One step at a time.

Hiking up Volcano Teide, Canary Islands.




How to Cross Cancel

What is the point of cross cancelling? Multiplication and
division with fractions can be made simpler, if the
cancelling is done at the beginning of the calculation rather
than at the end. This is especially true when big numbers

are included in the fractions.

Cross cancelling is done in the same way as simplifying
fractions. Do it just before you multiply the sum. Any top

number can be simplified with any bottom number.

T

Keep your lines straight.

First Example
3 _5
O3

2 x

Here the 5 on the top line of the first fraction can be
cancelled with the 10 on the bottom line of the second

fraction, since they can both be divided by 5:

1
i
6 10,
5 +5=1,s05 is crossed out and replaced with 1.

10 + 5 = 2, so 10 is crossed out and replaced with 2.

Next, the 6 on the bottom of the first fraction can be
cross cancelled in the same way with the 3 on the top

of the second fraction, since both are divisible by 3:

Now multiply the remaining numbers.

1 1
s S A heahs e
S D

15Xz Sl
Answer: 6 X]O !



Second Example
o5

28100775

Simplify 25 and 100, by dividing both by 25, and simplify
16 and 28, by dividing both by 4:

The new 4 on the top line can be simplified

with the new 4 on the bottom line:

AR
AT R

1 1
Tl 7

If you do all possible cross cancelling at the multiplication
stage, then the answer will be in its simplest form

and so will not need cancelling.

2Bl
Answer: 28X100 7

Affordable holiday?
Skiing in Austria.

How to Cross Cancel

When you cancel by dividing by 10, simply cross out zeros.
Stick to the rule that every zero crossed out on the top must

be matched by crossing a zero off at the bottom.

It doesn’t matter which zero on the TOP is matched
with which zero on the BOTTOM.

1 J ¥ e Ty
e A - - o T R R .4.“ - - .
’ - p— - e, s-"-t-§ el e vl ‘&A:A 8 , TR



Third Example

You can only cross cancel in multiplication sums.

Before you cross cancel, do the first stage of a division sum,

by flipping the second fraction and changing + to x.

02l 0, 550
100 730 100" 1

Now you can cross cancel, by knocking off zeros.

Look below. Two zeros are crossed off the top line
AND two zeros are crossed off the bottom line to match,
(don’t worry about which zero from the top matches

which one from the bottom).

70,90 7,3 _2_o

W00 VN
A
Answer: 100~ 30 21

How to Cross Cancel

Exercises

Use cross cancelling to do the following calculations:

26)

Holiday destination? Old Havana, Cuba.

180 _ 35

_X_

52



%

‘%%‘

' Then multiply (see above).

Rules Example
Make denominators the same.
. 4 (]x7)+(3x4) / +12 _ 19
Addition Then add the tops only. 3>< 51 =27 21 = 7
Make denominators the same.
: (3x5) (4x2)_15-8 _ 7
Subtraction Then subtract the tops only. 4><5 0 20 20 - 20
Multiply the tops 3 2 4 - :
Multiplication | and multiply the bottoms. S X= ==
. /5 35
(Cross cancel if you can.)
Flip the 2" fraction, and
Division then change + sign to x sign. %—% = % % %

For all sums:

change mixed numbers to vulgar fractions BEFORE you do the sum. |

For all answers:

if your answer can be simplified, SIMPLIFY IT.
if your answer is a vulgar fraction, change it to a MIXED NUMBER.

d % %



How to Cheat

If you find you have a lot of fraction calculations to do, it
may be worth investing in a scientific calculator, because

this is the only type of calculator that has a fractions button.

The fractions button is marked as either A€/ or (0%

Check how your scientific calculator works, by trying out
the following examples. Then experiment. If you're still not

clear, check the user guide.

To type in a fraction such as % you should tap [1](A8][4].

1
Some displays will show this clearly as

others will read 1_j 4
3

To type in a mixed number, such as 22

tap in[2](A%] (3] [A%] (4]

On some calculators this may be shown as 2 _ 3 _ 4.

Attention to detail.

When you have an answer to a calculation that you typed
in using the fractions button, you can change it to a decimal

by simply pressing the fractions button again, or .

On basic calculators, the only way to do fraction
calculations is to convert the fractions to decimals. A
fraction can be converted simply to a decimal on any

calculator by typing in the fraction with + in place of the

dividing line. For example: % would be typed in as (<]

(4]. After you press| =] the screen should read 0.25, the

decimal equivalent to 1




Answers to Part 11

Answers to Equivalent Fractions

1) % = % (You multiply both top and bottom by 2)

2) % = % (You divide both top and bottom by 3)

= % (You divide both top and bottom by 4)

4) Simplify the following fractions to their simplest forms:

a) ZAO = % = % (You divide both top and bottom by 2,

and then by 2 again. Or divide both by 4)

b) 2_78 = % (You divide both top and bottom by 7)

c) % = ]7 (You divide both top and bottom by 11)

d) }—2 = % = % (You divide both top and bottom by 2,

and then 3. Or divide both by 6)

e) 2—2 = % (You divide both top and bottom by 7)

AR 100 6,
88 44 22 11

f)

(You divide both top and bottom by 2, then by 2 again

and then by 2 again.
Or divide both by 4, then by 2.
Or divide both by 8)

Nature’s geometric design.




Answers to Comparing Fractions Answers to Adding Fractions

5) Which fraction is bigger, 5 . 7) Add % and % together.

2 (1x5) (4x2)_ 8
2510} {2x9 18 2
9><1o (X ) (9Xo) 50 90 4><5 20 2o+2o

20

Answer: g5 is bigger than 90’ 5° the answer is:

% is bigger than %

_(1x7)_ (6x3)_ 7 18
42 42 42 42

: G et 1l 25
6) Which fraction is bigger, 17 9C 47 i

4) (1x11 11
1 ]>< 4 (3X ) | Z 4 B 4 4 A4 9) Lily shared % of her whole packet of wine gums with her

12 11 3 friends after school. She then ate % of the whole packet of
Answer: - is bigger than 7, so the answer is: 77 is bigger

wine gums while waiting for her bus. What fraction of
Lily’s packet of wine gums had been eaten by the time she
got on the bus?

A= ol A SN AP S S D
I e e

of the wine gums

were eaten.




Answers to Fraction Addition and Subtraction

e
10) What is B 2?

CiEl o e e
P g 2 A 1010
3
10

11) Lily made an enormous strawberry meringue gateau for

5

a family picnic. g was eaten at the picnic and % of the

original gateau was eaten after they returned home.
a) How much of the gateau was eaten altogether?

This is an addition, since the question says “altogether”.

Al
Xk

3 24 ~ 24" 24

23

24

2
Answer: 2—3 of the gateau was eaten.

b) How much of the gateau was left over? (Hint: look back

at the Example of subtracting a fraction from a whole

thing.)

To work out how much was left over, subtract 5 24 from a

24
whole gateau 5 54

24 23 _ 1
2424~ 24

Answer: 24 of the gateau was left.

You need maths

to design underwear.




12) Ruth runs a travel agency and only has time to cook at
the weekends. One Saturday, Ruth’s delicious raspberry tart

was shared out between her two children and her mother.

Ruth’s mother took a quarter of the tart, leaving 4 for

Ruth’s children. At tea time, Ruth’s children ate% of the

original tart . How much of the tart was left over for Ruth?

gxg _(3x5)_(2x4)_15_8
Al 570 20 20 20

/

20

3_2_
Aens

Answer: % of the raspberry tart was left for Ruth.

An alternative way of working out this answer is to add the
fractions that Ruth’s mother and Ruth’s children ate, to see

how much was eaten altogether:

(]x5) (2x4)_ 8

+

20 20 20
13

= -2 was eaten in all.

20

To work out how much was left over for Ruth,

subtract ]2% from a whole tart, 3—8:

W58

20 20 20

Answer: % of the raspberry tart was left for Ruth.

13) In the art college canteen, Jane and Karen shared

a banoffee pie. Jane ate % and Karen ate %

How much more of the banoffee pie did Jane eat than

Karen?

_ 3x~1 _(3x4) (1x5)_12 5
e

Rt
b 2057 20E =2070

/

20

Answer: Jane ate 20 more of the banoffee pie than Karen.




14) Rachel’s dad is a schoolmaster and runs the local scouts
group. For a scouts’ supper party buffet, Rachel made three

big ham and cheese quiches. Afterwards, Rachel collected

1 2
the leftovers. 4 of one quiche was left and 5 of the other two

quiches were left. How much ham and cheese quiche was

left over for Rachel’s pig?

Add the leftover quiche together:

(1x5) (4x4)_ 416
4><5 20 20 20

=2_1
20

21

50 ~ one whole quiche plus one extra twentieth slice

Answer: gg) (or 1 )of quiche.

was left for Rachel’s lucky pig.

Answers to Changing between Vulgar Fractions and
Mixed Numbers

7
15) What is Hasa mixed number?

%=7+2=3remainder1 =3%

16) What is 5]2 as a top-heavy fraction?

Aol
T

(Numerator calculationis (6 x 5) + 1 = 31)

17) How much wine is left over from a supper party,

if one bottle is left% full, and another is left% full?

2 3y _(2x4) _ (3x3)_ 9
3><4 S

12 12 12 12

17
12

were left.

i

=17 + 12 = 1 remainder 5

Answer: = 1 ]52 bottles of wine.

bottles of the wine



18) Rachel cuts apple pies into quarters, to share out

amongst the scout group. She has 3% pies to cut up.

How many quarters of pie will Rachel have altogether?

3% = % (Numerator calculation is: (4 x 3) + 3 = 15)
; 15 :
Answer: Rachel will have 15 quarters 7 of apple pie

to share out.

B

'I{at,terns in na’gure:< r

s’”

Answers to Part 11

Answers to Multiplying Fractions

19) Multiply % with %

4. 3 _1
5 %8

% can be simplified: 11% 7 260 = ]%

3

Answer: m

20) Tania found she had % of a bottle of red wine left from
the night before. She and her date, graphic designer Frank,
then drank% of this with their supper. What fraction of the
bottle of wine did Tania and Frank drink?

(Hint: They drank% of %, remember ‘of means multiply)

This can be simplified: % =i

Answer: Tania and Frank drank% of the bottle of wine

with their supper.




‘ | g
21) Fausto’s ice cream van sold 2= times more ice cream on
2

Bank Holiday Monday than it does on a normal Monday.
If the van sells 180 ice creams on a normal Monday, how

many ice creams did it sell on the Bank Holiday?

You need to calculate 2% of 180 ice creams.

2% = % and 180 = @ as a fraction. ‘Of’ = x.

5180 _ 900

So the calculation is > X ] 5

900 _ 450 _
5] = 450

Answer: 450 ice creams were sold on the Bank Holiday

Monday.

22) Sarah whispers to Jenny that% of the men at her

housewarming party are single. Jenny knows that T of the

people at the party are men. What fraction of the people at

the party are single men?

% of% are single men. Multiply the fractions together,

D79

because ‘of” means multiply: % X 5 = 2

Answer: % of the people at the party are single men,

in other words just less than half!




23) With her savings plus a bank loan, Ruth buys half of her

brother’s share in her family’s fruit and veg company.

Ruth’s brother owned % of the company. How much of the

company has Ruth purchased?

Ruth buys% of% of the company.

Multiply, because ‘of” means multiply: % X % = %

S iyl
Simplify the answer: e

1
Answer: Ruth bought Z of the fruit and veg company.

Answers to Dividing Fractions

et At
24) Divide 3 by 17

1
Answer: 1 4




2
25) On the morning after her birthday, Tania takes 3 of a

Black Forest Gateau to her office and shares it out equally
into 4 pieces for her friends. What fraction of the original

cake is each of Tania’s pieces?

(Hint: % of the gateau is divided into 4 pieces.)

s i D AP
3lsd1V1dedby4—§74 =

szl
12:=76

1

Answer: Each of Tania’s pieces is % of the original gateau.

Answers to Multiplying and Dividing Fractions with
Cross Cancelling

300 9@18 30718

1\87177

30" 18, 30" 30

. 180 , 35 _ 7
BWer A00: 90230

27) 8 .16 _8 55
15755 15" 16

855155
15%152

BSL Nl s
2 6
6

e e gl

(N

A0S
L7




YOUR BRAIN WORKOUT

oL
Choose the fraction which is not equivalent to the
other three.

ol

0
o0 |N




YOUR BRAIN WORKOUT

Q2.
Choose the fraction which is not equivalent to the

other three.

I\)|—'
(@][6,

W
xlo

oo |O~ Nlw



YOUR BRAIN WORKOUT

Q3.
Choose the fraction which is not equivalent to the

other three.

Glo @i

8o~
!

S|o0



YOUR BRAIN WORKOUT

Q4.
Choose the fraction which is not equivalent to the

other three.

I\)|—'
(@][6,

W
xlo

oo |O~ Nlw



YOUR BRAIN WORKOUT
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Feminists 2014

Tamara Mellog,
who launc ed
Jimmy Chog shoes,
“It’s difficult for
women — even
successful women
—ﬁ,tq*nderstand and

\ "V é B P 58N accept their value.

'-o.tsrd

" But you can’t just
work hard and wait

: - & tobenoticed. If you §*
' \::Q&\ don’t like something . ‘
. \‘ — you have to speak up 1
- for yourself — quickly. l
Singer Beyoncé, ‘I'm not happy with |
“We have to reshape ou_ this,” is better than ‘ / =
perceptlon... of i‘now eventually expressing 7 ‘11 | \
view ourselves.”. pent up rage.” “-§




oL
What is the answer to?

-2 - 4=7

A. 6
B. -6
C. -2

D. 2




Quick

Q2.
Which of the following fractions is bigger than a half?

Bl =N 5

O
e




Q3.

If there are 30 guests expected at the tea party, which
calculation should be used to work out the number of
cupcakes to order, if on average each guest will eat

two?

A.30x2-=
B.30+2-=
C.30+2+=
D.30-2=




04.
24, 28, 32, 36, are from which times table?

x12
x8
. X6

©o 0o @ »

. x4




Answers

Q1.-6

3
Q2. 5

03.30x 2 =

Q4. X4




Decimals

Decimals are an alternative to fractions. Decimal numbers
also represent bits of things as well as whole things. In
Real Life, a printed sentence about money might use a

decimal and a fraction in the same sentence.

Decimals are numbers that contain a decimal point, such as
3.25 or 0.2. The part of the number which lies to the right
of the decimal point is called the decimal fraction. The

number on the left of the decimal point is a whole number.
The decimal point is the marker that shows where the

1
whole numbers end, and the tenths ( 10 ) begin.

(Incidentally, the word “decimal’ comes from the Latin word

decima, which means ‘one tenth’).

one P 1zz, The decimal system is based on using
./"- .\o 10 as a unit of division for whole
[ BN J o
S\ : numbers. If you divide this pizza into
°o° * % y p
‘.. .; :.. ° / 10 pieces and ten people are given a
p T slice, everyone gets one tenth part of
% = 0.1 the pizza, which is written as 0.1 of a

pizza.

If you eat 1 slice, you have eaten 0.1 of the whole pizza.

If you eat 2 slices, you have eaten 0.2 of the whole pizza.
If you eat 3 slices, you have eaten 0.3 of the whole pizza.
If you eat 9 slices, you have eaten 0.9 of the whole pizza.
If you eat 10 slices, you have gobbled 1.0 pizza, the whole

pizza.

Notice that, after 0.9, the next number is 1.0, one whole

unit.



Counting | Counting
upinls | upin0.1s

Start using the next / 0.7 Start using the next column to
column to the left, 8 0.8 the left after you reach 0.9. Here
after you reach 9. the ‘next column’ is on the other
\\ 7 7 __— side of the decimal point.
10 1.0 __+

11 AR

Some decimals have more than one digit after the O , 3 7 5
|

!

tenths [ thousandths
hundredths

decimal point. For example, money usually has two

digits after the decimal point, as in £2.16 or £3.99.

If each 0.1 slice of a giant-sized pizza is divided into 10 pieces, each of these tiny slivers is a hundredth (0.01 or ﬁ),

because 100 of these tiny slivers together would make up one whole pizza.

If it were possible, each hundredth piece of pizza might again be divided into ten pieces: each of these pieces would be

a thousandth (0.001 or

]
1000

And so it could go on...... getting smaller and smaller in what is called powers of 10.

Decimals

76



The Amazing Powers of Ten

10 to the power of 3 is written in maths shorthand as 103

which is 10 x 10 x 10 = 1,000

10%is 10 x 10 x 10 x 10 = 10,000

10%is 10 x 10 x 10 x 10 x 10 x 10 = 1,000,000
103 is 1 plus 3 zeros

10%is 1 plus 4 zeros

10 is 1 plus 6 zeros

Small decimal quantities are not used to sub-divide
pizzas, but they’re used in laboratory work,

financial institutions, etc.

Numbers are needed for sewing.

y I
A
-
y
|
‘

Chinese opera singer.




How to Compare Decimals to Fractions

1
Half a pizza is equal to 0.5 of a pizza (3 pizza = 0.5 pizza).

One tenth of a pizza is equal to 0.1 of a pizza (% pizza = 0.1 pizza).

Two tenths of a pizza is equal to 0.2 of a pizza (% pizza = 0.2 pizza).

Three tenths of a pizza is equal to 0.3 of a pizza (% pizza = 0.3 pizza).

2 2 155
Look back at 75 pizza = 0.2 pizza. You know that 5 simplified is 5 so 7 pizza also equals 0.2 of a pizza.

4 2
Similarly: 10 Pizza simplified is 5 pizza = 0.4 pizza.

L izza simplified isg izza = 0.6 pizza.
10P 1% 5P p




Use your calculator to change fractions to decimals:
If you put a fraction into your calculator, using the + button in

place of the fraction dividing line, you get a decimal answer.

First Example

)

To input% into a calculator, type 3]=]18ll
3

The answer will be given as a decimal, so iz 0.375

Second Example

2_ ol — z=
5—2 =5 0.4,805 0.4

Numbers are needed for jewellery design.

Indonesian bride with ceremonial headdress.




Decimal Equivalents of

Fractions

Exercises

Copy this table, then fill it in, using your calculator to

find out what some of the most common fractions are,

as decimals.

Fraction | Calculator Input

Decimal

1 4=

0.25

W= N|WO|—=(N|—= |-

In print, a decimal point is easy to confuse with a full stop —

but if you stay alert, you can tell which is which.

The correct place for the decimal point is not at the bottom
of a number, but at the middle. This is possible when you

are writing by hand but not in print.

2 . 2 <« correct

2 . 2 «— incorrect

Remember that in print, the decimal point is at the bottom

of the text — as written above — but in handwriting you
should write it at middle height of the text.




Recurring Decimal Numbers

Theoretically, fractions can be more accurate than decimals.

But decimal calculations are easier and more practical for
Real Life.

Some numbers are not accurately divisible in the decimal

system. Like % in the last exercise. The equivalent decimal

number is 0.333333... Here the threes will go on forever —

it is a recurring decimal.

If you divide one pound - 100 pence - between 3 students,

the answer as a decimal is:

33.333333333

3]100

33.333333333 (often written as 33.3 recurring)

In Real Life, each student would get 33p, leaving one spare
penny, which you can’t practically divide into 3 equal bits.

Similarly, using fractions, you cannot practically
divide £1 by 3.

In theory each student gets 33% pence

1
but in Real Life there are no 3 pence coins.

Recurring Decimal Numbers

Every coin counts.

Be aware when using decimals, some decimal fractions go

on to infinity. In Real Life, this won’t bother you.

% written in decimals is 0.66666666... to infinity (when

the last number repeats like this, it is called ‘recurring’).

9 written in decimals is 0.11111111 recurring.

Try doing this on your calculator:

toworkout% typein[2][+][3][=]

When such numbers are used, they need to be rounded.

81



|

A

Caucasian ceremonial wedding

headdress. Mask optional.

How to Compare Decimals

It is easier to compare decimal numbers than it is to
compare fractions. With decimals, all you do is make the
length of both numbers the same, which is easily done by
adding zeros. Any number of zeros added to the end of a

decimal number will not change the value of the number.

First Example
Which is the larger number, 0.13 or 0.3?

Add a zero on the end of 0.3, so that both numbers contain

2 digits after the decimal point.

In this example, you only need to add one nought, so 0.3
becomes 0.30.

Now you can compare the decimal numbers directly:
Question: Which is bigger, 0.13 or 0.30?

Focus on the digits after the decimal points. Is 13 a bigger
number than 30? No, 30 is bigger than 13, so 0.30 is the

larger decimal.

Answer: 0.3 is larger than 0.13.



Second Example

Put the following decimal numbers in order, smallest first:

S 5.12, 5.203, 5.02

First, add on the zeros to make all the numbers

as long as the longest number (5.203)

5.203 = 5.203 (this is the longest number, so no need to

add zeros)
5.3 = 5.300 (with two added zeros)
5.12 = 5.120 (with one added zero)

5.02 = 5.020 (with one added zero)

In this example, the whole number part of each number
is 5, so compare only the numbers that follow

the decimal point. The correct order from smallest to

largest numbers is: 020, 120, 203, 300.

Answer: The decimal numbers in order,

with smallest numbers first:

5.02, 5.12, 5.203, D43

Remember to check the bill.

Exercises

1) Which is smallest, 0.7 or 0.53?

2) Put the following three numbers in order,

smallest to biggest:
0.82 0.2 0.8

3) Put the following numbers in order, smallest to biggest:

2.4 2.042 2.24 4.2




Self-Confidence Tip 7

MORE ON GETTING POSITIVE

From Noah in his ark to Napoleon leading the French army, leaders have always known that the
power of positive thought is essential for success: people who switch on their positive energy are

more successful, negative energy people are not.

TV talent contestants are positive; they often say, “I really want this...I know I can do it”. And they

get on TV, even if they don’t win the contest.

To become a more positive person, spend a minute in front of the mirror. Close your eyes and
mentally see yourself as you are when you get out of bed in the morning: you're still sleepy, you

haven’t cleaned your teeth...not much energy...yawn. How do you feel? Low energy?

Next, open your eyes and see yourself as you are at this moment. What's your energy level?

Nothing special?

Now close your eyes again and see yourself at a time when you were looking your best; perhaps

you were ready to go to a party, wearing a favourite dress, with hair and face at their best, feeling

excited, with plenty of energy.

Now open your eyes again and keep that mood. &p P



You have just proved again that you can change your energy level...simply by using the power of

thought. When you feel low, get positive with the following mirror exercise.
MORE ON HOW TO RAISE YOUR ENERGY LEVEL

Decide on a goal. Say it aloud to yourself in the mirror. Then close your eyes and imagine yourself

reaching that goal: see yourself from top to toe. K

What are you wearing? What are you doing? Winning a race? Singing in the spotlight? Receiving an

award? Stay with this mental picture and enjoy it. Feel your increased positive energy. Open your

eyes, and enjoy your higher energy level.




How to Add & Subtract Decimals

The key to adding and subtracting decimals is to line up the
numbers correctly with the decimal points above each other.

Then you can do the calculation, as usual (look back to
Addition and Subtraction of Big Numbers in STEP 1).

First Example
Calculate 13.4 + 72.73

Step 1.
Write the numbers, one on top of the other, with the decimal
points in line:

11314
AR LIk

Step 2.

Fill in any empty spaces in the columns with zeros:

1/3(40,
712173

Step 3.
Now add each column in turn, starting at the right

(ignore the decimal point):

oofN —
oo w
= NI
wlw o

Step 4.
Lastly, insert the decimal point in the answer,

in line with the decimal points above:

oI —
=[O N WO
—N
Wl O

Answer: 86.13
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Second Example Step 2.

Calculate 0.07 + 52 + 8.1 Fill in any empty spaces in the columns with zeros:

0:07
52:0 04+
8:10

If a number has no decimal point shown, then add a
Step 3.

decimal point on the right hand side of the number. N d e ad iy st e Lol toor

So 52 = 52. which also equals 52.0. Every whole

in the answer, in line with the decimal points above:
number in the Universe has an invisible decimal

point, followed by zeros. 0 077
52:00+
8:10
Step 1. PR 18Es NTA
1
Write the numbers above each other, with decimal points
lined up: Answer: 60.17
0:07
5121 | I+
8:1




Third Example Step 3.
Calculate 97.6 - 8.52 Next, do the subtraction, starting with the column furthest

e to the right, and borrowing where necessary (see STEP 1 to
tep 1.

: =2 , refresh your memory).
Set out as in addition, with numbers on top of each other,

decimal points lined up: 9.7%.0 7
8:5 2
21716| | 819:0/8
8:5 2

Now, insert the decimal point in line with the points in the

numbers above.
Step 2.

Fill in empty spaces in the columns with zeros: Answer: 89.08

91760
8:5 2



https://mathsanxietytrust.com/MONEY_STUFF_STEP_1.pdf

Exercises

4) Add 34.2 and 4.67 together.

5) Tania’s parents have one table 1.5 metres long,
another 0.75 metres long and another 2 metres long.
If Tania puts the three tables together for a party,

how long will they measure?

6) Subtract 5.73 from 17.8.

7) Tania purchased candles that cost £12.83 out of the £100
she had saved for the party. How much did Tania have left?
(Hint: For a reminder of how to borrow from

a string of zeros, see Third Example of Subtraction in
STEP 1.)

How to work out your own style.

Save for a good quality jacket. Buy the rest from good
high street shops like Topshop or Zara, plus charity and
vintage shops to add originality.
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How to Multiply Decimals

If you know how to multiply whole numbers, then you can
multiply decimals. The same rules of short and long

multiplication apply;

To know where the decimal point goes, count how many
digits follow all the in the question; the same

number of digits must follow the decimal point in the answer.

Whichever method you use for multiplying, insert
the decimal point as shown in step 2 and 3 in the

following examples.

She’s finished working on her style.

Japanese fashionista makes her statement.
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First Example

2.41 x0.9 =7

Step 1

Remove the decimal points from the numbers in the sum.
S0 2.41 x 0.9 becomes 241 x 09

09 is the same as 9, so the multiplication sum is 241 x 9.
Now, do the multiplication sum (for a reminder

of how to do this, see Short Multiplication in Part 3, STEP 1)

2 41
X 9

21169
3

So 241 x 09 = 2169.

Step 2
Next, look back at the original question, at the two numbers
being multiplied. Count how many digits there are

to the right of BOTH decimal points.

2.41 contains two digits to the right of the decimal point.
0.9 contains one digit to the right of the decimal point.

That's a total of three digits to the right of the decimal points.

So, jot down 3 in a circle next to the calculation:

I
O[O0 —

®

O~

=X N

Step 3
Now use your number in the circle to tell you where to place
the decimal point in the answer. Since the number is three,

insert the decimal point so there are three digits that follow it.

2 41
X 9

2:1 6 9
3

t\Insert the decimal point so
there are three digits after it.

Answer: 2.41 x 0.9 = 2.169
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& Quick T

When you reach your final answer, remember:
always do a common-sense check. Go back to the
question: ‘two-and-a-bit multiplied by nearly-one

is roughly 2 x 1 = 2’, so the answer should be

about two.

Second Example

Multiply 3.25 x 4

Set out the short multiplication sum without
the decimal points. Do the sum.
In a circle next to it, scribble the total number of digits

to the right of both decimal points.

325 |
X 4 @
13100

1

2

Then, insert the decimal point in the answer so that there

are two digits after it. \

FESE0ED

Answer: 3.25 x4 =13.000r 13



Third Example
42.5x0.23=7

Write out the calculation, without the decimal points, and
jot down in a circle the number of digits that follow the

decimal points.

®

0|0 —
Nl olx s~
o N N
»|o n|w on

Next, insert the decimal point in the answer, so that there

are three digits after it:

Answer: 42.5 x 0.23 =9.775

Exercises

8) Multiply 7.4 by 0.3

9) In a Hereford school of 560 pupils, 0.8 of the pupils live
less than 3 miles from the school. How many pupils live
within 3 miles of the school? (Hint: you need to calculate

0.8 of 560 pupils. Remember ‘of” in maths means multiply).

10) Lily’s father is a restaurant critic for a magazine. To
celebrate the end of term, he takes Lily to the new fish
brasserie, where lobster costs £28.75 per kilogram. Lily

chooses a lobster that weighs 0.62 kilograms. How much

will Lily’s lobster cost?




Self-Confidence Tip 8

NICE STUFF

Everyone learns by doing something wrong, until they get it right. Between your first try and your
achievement, there can be a lot of NO! NO!... WHY can’t I get this right? This sort of negativity can
easily become a bad habit. If you focus on negative words and criticism... you may create

a negative habit that undermines your confidence and your ability to learn new things.

If you worry about what’s wrong with yourself, and never think about what’s right about yourself,

you may spend a lot of time in negativity.
What boosts your confidence? Remembering the nice things people say to you, and about you.

In your maths notebook, scribble at the back a list of NICE STUFF that your family, friends, parents,
teachers and work mates have said about you. By doing this, you focus on your strengths, and put

them in the spotlight. From now on, add good things about yourself to your NICE STUFF list.

Read the list often, to remind yourself of your good points. This reassurance will create a good habit

of self-confidence.



How to Multiply Decimals

by the Big Noughts

As you know, when you multiply a whole number by 10,
you simply add one nought; when you multiply by 100,

add two noughts and when you multiply by 1,000,
add three noughts. And so on.

To multiply a decimal number by 10, the simplest way
is to move the decimal point, one place to the right.
The decimal point is moved according to the number
of zeros in the multiplier: one place for x10,

two places for x100 and three places for x1,000, etc.

First Example

3.45x10="?

3.45
&

move the decimal point
one place to the right

34.5

So the decimal point ends up between the 4 and the 5.

Answer: 3.45 x 10 = 34.5

Second Example

0.23 x 100 =?

0.23
A

move the decimal point
two places to the right

023.

The decimal point ends up at the end of the number,

so there’s no need to write it in the answer.

Answer: 0.23 x 100 = 23

Third Example
7.3 x 1,000 =7
lets

A

move the decimal point
three places to the right

Insert zeros into any empty troughs formed by the arrows:

732020 = /7300.
AR

Answer: 7.3 x 1,000 = 7,300



BAD ATTITUDE

My brother is:
Ambitious,
Brave,
Determined,
Persistent.

Everyone says
He will go far.

But I

Live in a dream world,
Take unnecessary risks,
Don’t know when to stop,
Won'’t shut up.

Everyone says
I am difficult.

[ think

They make it difficult
For a girl to be

A success.

I don’t need
Put-me-downs,
I need

ENCOURAGEMENT.

96



Second Example

How to Divide Decimals
by the Big Noughts

When dividing by 10, 100, 1,000 etc, you move the
decimal point in the opposite direction to multiplication,

so to the left.

First Example

98.4+10=7

8.4
\,

move the decimal point
one place to the left

.84

Answer: 98.4 + 10 = 9.84

Wrist or neck? =iy

53 +1,000=7

5.3
AR

move the decimal point
three places to the left

Insert zeros into the empty troughs.

005.3 0053
R

A number should not begin with only a decimal point,

so add an extra zero before the decimal point.

Answer: 5.3 + 1,000 = 0.0053 (not .0053)

| —
29//06 6 60656063

/4

o —




Exercises

By moving the decimal point, calculate the following:

11) 7.64 x 100 =

218204 =710
13) 0.45 x 1,000 =

14)7 + 100 =

£ Ouick T

If you forget which way to move the decimal

point, do a common-sense check.

For multiplication by a number bigger than 1,
your answer should be larger than the original
number in the calculation, so the decimal point

moves to the right.

If you are dividing by a number bigger than 1,

your answer should be smaller than the first

P

number in the calculation, so the decimal point

. i3 y
moves to the left. in Pradang Tribe,

Burma.
98




How to Divide Decimals

There are two situations to consider when dividing

decimals:

A) when the number being divided is a decimal,

asin 6 )2.43

B) when the number doing the dividing is a decimal,

as in 6.24 m

(To refresh yourself on short and long division see STEP 1).

Fencer awaits her turn at tournament, Turin, Italy.

99



https://mathsanxietytrust.com/MONEY_STUFF_STEP_1.pdf

How to divide a number by a whole number

Here, the decimal point is simply inserted into the answer,
directly above the position of the decimal point in the

calculation:

First Example

D I =0

Step 1

Write the calculation as a short division sum:

3]5°9 7

Step 2

Next, do the division, as if the decimal point were not there.

154559

3]5%97%7

Step 3
Now, insert the decimal point, in line with

the decimal point in the number being divided.

1:919

3]5%97%7

Answer: 1.99

Second Example

Single mum Annabel is decorating a birthday cake for her
little daughter, Daisy. A packet of 13 pink sugar mice

costs £2.99. How much does each sugar mouse cost?

Step 1
Write the calculation as a long division sum and

do the division sum as if the decimal point were not there.

023
113)2:9|9
-26

39
A3
0

Step 2

Now, insert the decimal point into the answer:

N N|IO
O O IN
O

I
w w
Ol O

Answer: Each pink sugar mouse costs £0.23 or 23p.



Third Example
IR Y

Step 1

Do the division sum, and add the decimal point:

0:6  (plusaremainder of[1)
4 §2 5
This time there is a remainder. With decimals, it doesn’t

make sense to talk about a remainder, so NEVER leave

the answer with a remainder.

Instead, add four zeros to the end of the decimal number
being divided. Adding zeros to the end of the number after
the decimal point will not change the value of this decimal
number: Example: 2.5 = 2.50 = 2.5000 = 2.50000000.

Step 2
Extend the dividing box and add four zeros to the end of

the number being divided. If you find that four zeros is not
enough for your sum, you can add more later. If four zeros
is too many, it doesn’t matter.

0:6
4]275000 0

Step 3

Now, write the remainder by the first zero, and divide.

In this case you are dividing 4 into 10 (see below). Continue
to carry the remainders until you have no remainders (see
below) or until you decide to round the answer

(not necessary in this example — see Fourth Example).

0625
412757070 0 0

Answer: 0.625




Fourth Example
23D e

Step 1

Do the division sum, and add the decimal point:

313 | (plusaremainder of 4)

7]273%5

Step 2
Extend the dividing box and add four zeros to the end of
the number being divided, and continue to carry the

remainders.

.

313151711
3f5f0P0f0°

4 (plus a remainder of 2)
0)

7]27

Step 3
At this point, you have a remainder of 2. Each time you
have another remainder, add a zero to the number being

divided. But with some numbers, this can go on forever.

Alternatively, you can round the number. In this example,

if you round to three decimal places, the answer is 3.357.

If you round to two decimal places, the answer is 3.36.

Shall we dance?

Why 3.36 not 3.35? Because the following number, 7, is
five-or-more. (See MONEY STUFF STEP 1, Different Ways

to Round Numbers)

Answer: 3.36 (to 2 d.p.)

Exercises
15) Four friends gather their junk for a car boot sale stall.

They make £75.24 profit. If the profit is shared equally

between them, how much does each friend get?

16) Retired actress, Sally has a tomato plant that grew

1.2 metres in a week: she must be feeding it on special
Frankenstein food. How much did the tomato plant grow
on average, each day that week? Give your answer

to two decimal places (2 d.p.).
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B. How to divide any number by a decimal number Second Example

0.098 +0.28 =7
Don’t be tempted to try a shortcut.
When dividing by a decimal, adjust the calculation before Since the dividing number has 2 decimal places, you need
you start, as in the following examples. to multiply by 10 twice to get a whole number.
First Example 0.09? + (l).28 =2
x10 x10
34+04="
098 + 28 =7
x10 | | x10
The dividing number is a decimal number, so first, you The calculation new reads: 98 - 28 = ?
multiply it to make it a whole number. Multiply by 10
until you eliminate the decimal point in the dividing As long as the dividing number is a whole number, you can
number, so making it a whole number: 0.4 x 10 = 4. now do a normal long division sum, or divide by factors
YA OA =D since 28 can be split into the factors 4 x 7, which is much
xo] - [x10 easier. (See MONEY STUFF STEP 1, Division by Factors)

340 = 4 =7

Using the factors, first divide 9.8 by the first factor, 4.
If you multiply one number in the calculation, you need S S e A A SRS

to multiply the other number in the same way. 2415
4]9'8°0 0 0

Now continue, with a short division sum using 340 + 4:
085 Then divide the answer (2.45) by the second factor, 7.
4)37°470

Qi3
The answer to this division sum is the answer to the original 712724735
4)9'8°0

00

question. There is no need to adjust the answer in any way.

Answer: 34 + 0.4 = 85. Answer: 0.098 + 0.28 = 0.35.
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Exercises 18) Divide 0.45 by 0.16 (to refresh your memory, look back
17) Divide 2.52 by 0.3. to MONEY STUFF STEP 1, Division by Factors).

A fraction of a second between winner and loser.

‘Women'’s foil, World Cup semi-final, Italy.

‘f

-
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Self-Confidence Tip 9

TALK THE TALK

Watch your words. Some people say it’s cool to be bad at maths, only nerds are good at maths. Some
people say, “I'm hopeless at maths”, as if this were something to be proud of.

But it isn’t smart to be stupid. Nobody says proudly, “I can’t read.”

Do you ever put yourself down? Have you ever groaned, “I'm no good at maths...maths is boring”, or
“I'll never be able to pass this exam”, or “I hate maths!”. If so, start using new words.

Try, “I wasn’t taught maths well, but now I'm getting better”...”I can see my maths is improving”...
Never tell yourself, “I must get this right”, or “I ought to pass this exam”.
Instead, tell yourself you'll be delighted to get it right, but it’s not the end of the world if you don't.

The words you use will make a difference to how you feel. So keep telling yourself “I'm getting better

at maths”, or “When I finish this exercise, I'll feel a little thrill of achievement”. Because you will.




%% Yo

WALK THE TALK
How can you tell a confident person?
What do you notice about a confident person’s body language?

Does a confident person:

- sit upright, or slump over her desk or table?

- stand tall, or slouch?

- walk with a firm step, or shuffle, dragging her feet?

- look pleasant, or look empty and exhausted?
DO YOU LIKE BEING WITH CONFIDENT PEOPLE?
Confident people are certainly more popular.

If you want to be confident, start by acting like a confident person. Walk with confidence. Stand tall.
Hold your head straight. Shoulders back, as if you're trying to touch shoulder blades. Breathe deeper.
Now take 3 deep, slow breaths: inhale energy, exhale tension. You will find that just by acting

confident, you will begin to feel more confident.



Decimal Remainders

When dividing whole numbers, you will often be left with
a leftover number... a remainder. This remainder can be

presented as a decimal number.

When you end up with a remainder,

calculate the decimal answer as follows.

First Example

33+8=2

O | 4| (with a remainder of[1)

8)373
The answer is 4 plus a remainder of 1.

To calculate the answer as a )

add on the end of the number inside the

division box, and and to the number above the division box.

Add four zeros to the end of the number inside
the division box (33 is the same as 33.0000).

0 4
8)3°3i10/0/0/0

Put the remainder beside the first zero.

Continue the division:

04:1 25
8)3°3'0°0°0 0

Answer: 33 + 8 = 4.125

Second Example

2845=70=2

O 3|3 | (withja remainder of|3)

7127374

Add the two decimal points (inside the box and above it).
Add four zeros after the inside the box.
Now continue the calculation:

31314285
23 24 .30 20 60 AO 50

0
72
In this example, you can continue the calculation
FOREVER, by adding more zeros to the bottom number.
When this situation occurs, simply round the answer

to a sensible degree of accuracy. Two decimal places

is normally enough.

Answer: 234 + 7 = 33.43 (to 2 d.p.)



Exercises
19) How many scoops of blueberry ice cream

can each schoolgirl have at a sleepover, if there are 4 girls

and only 7 scoops?

20) 8 friends share the cost of a bottle of champagne
for their friend Lukas, as a 21st birthday present.
The champagne costs £30,

so how much will each of the friends need to pay?

You need maths

in the market.



Decimals Summary

Rule

Example

Addition

Line up the decimal points,

then add the columns.

The answer has a decimal point in line
with the decimal points above it.

@ |

N| O N

N f~o

=[O O N

Subtraction

Line up the decimal points, then subtract
the columns, with borrowing if necessary.
The answer has a decimal point in line with
the decimal points above it.

#w
Ny (S>3
NJoo O




Divide as if whole numbers; ignore the decimal
point. After you complete the division,

place the decimal point directly above

the decimal point in the box.

B) Dividing by a decimal:

Multiply both numbers in the question by 10
until you have eliminated the decimal point
from the dividing number.

Then divide, as in part A.

Multiplication | First, multiply the numbers while ignoring Question: 2.5 x 0.47 =?
the decimal points. Use long multiplication to calculate that
Next, count how many numbers after the 25x47 =1175
decimal points there were in total, in the There are 3 numbers to the right of
original question. the decimal points in the question:
Then place the decimal point in the answer, 2.5x047 =7
so that there is the same number of digits Place the decimal point in the answer, so
after it as there was in the original question. that there are 3 numbers to the right of it

in the answer: 1.175
Division A) Dividing a decimal by a whole number: Question A: 7/75.3 +4=7

18825
4]7°5%370 0

Answer: /5.3 +4=18.825

Question B: 45.93 =+ 0.6 =7

Multiply both numbers by 10 until you
have eliminated the decimal point in the
dividing number. Question B now reads:

4593 + 6 =7

07655
| 6)4°5°973°0

- Answer: 45.93 + 0.6 = 76.55

Decimals Summary
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Answers to Part 12

Answers to Decimal Equivalents of Fractions

Fraction Decimal

0.25

0.5

0.2

0.75

0.33333333

Answers to comparing decimals
1) Which is smaller, 0.7 or 0.53?

0.53 = 0.53 (no need to add zero, because 0.53 is the longer number)
0.7 = 0.70 (with one zero added, as you need 2 digits after the decimal point)

Answer: 0.53 is smallest.

Split-second timing.
Dancer in the National Ballet of China.




2) Put the following three numbers in order, smallest to biggest:

082 0.2 0.8

0.82 = 0.82 (no zeros added, because this is the longest number, with 2 digits after the decimal point)
0.2 = 0.20 (with one zero added to make 2 digits after the decimal point)

0.8 = 0.80 (with one zero added to make 2 digits after the decimal point)

Focus on the two-digit numbers after the decimal points: 20, 80 and 82 in order of size.

Answer: 0.2 0.8 0.82

3) Put the following numbers in order, smallest to biggest:

DAL D QA DDA ATD

2.4 = 2.400 (with two zeros added, to make 3 digits after the decimal point)

2.042 = 2.042 (no zeros added because this is the longest number, with 3 digits after the decimal point)
2.24 = 2.240 (with one zero added to make 3 digits after the decimal point)

4.2 = 4.200 (with two zeros added to make 3 digits after the decimal point)

Now you can see that 4.2 is the biggest number, because it starts with the biggest whole number. For the other 3 numbers,

focus on the three-digit numbers after the decimal points, since they all begin with the same whole number: 042, 240 and 400,

in order of size.

Answer: 2.042 2.24 2.4 4.2




Answers to Addition and Subtraction of Decimals
4) Add 34.2 and 4.67 together.

3

3

Answer: 34.2 + 4.67 = 38.87

5) Tania’s parents have one table 1.5 metres long,

another 0.75 metres long and another 2 metres long.

If Tania puts the three tables together for a party,

how long will they measure?

Answer: 4.25 metres

6) Subtract 5.73 from 17.8.

]
-/
0

Answer: 17.8 - 5.73 = 12.07

7) Tania purchased candles that cost £12.83 out of the
£100 she had saved for the party. How much did Tania

have left?

Answer: £100 - £12.83 = £87.17




Answers to Multiplication of Decimals 10) Lily’s father is a restaurant critic for a magazine. To
8) Multiply 7.4 by 0.3 celebrate the end of term, he takes Lily to the new fish

brasserie, where lobster costs £28.75 per kilogram. Lily

7 4
x 3

21212
1

chooses a lobster that weighs 0.62 kilograms. How much

will Lily’s lobster cost?

Answer: 7.4 x 0.3 = 2.22

9) In a Hereford school of 560 pupils, 0.8 of the pupils live

less than 3 miles from the school. How many pupils live

within 3 miles of the school? (Hint: you need to calculate Answer: Lily’s lobster will cost her dad £17.825, or £17.83
0.8 of 560 pupils. Remember ‘of” in maths means

multiply).

560
X 8
4 4 8-0
4

Answer: 0.8 x 560 = 448.
448 pupils live within 3 miles of the school.




Answers to Multiplying and Dividing by the Big Noughts

11)7.6 4 x 100 =764.0 or 764
R

12)1 2.4+-10=1.24
N

13)0.4 50 x 1000 = 450 (put zero in the empty trough)
A

14) 07 +100=0.07 (put zero in the empty trough and add
) an extra zero before the decimal point,
as a number should not be written .07)

S S
S

Sally’s tomato plant.

Answer to Dividing Decimals

15) Four friends gather their junk for a car boot sale stall.
They make £75.24 profit. If the profit is shared equally

between them, how much does each friend get?

Divide £75.24 (profit) by 4 (friends).

<]

1881
4177572 4

Answer: The four friends made £18.81 each.

16) Retired actress Sally has a tomato plant that grew

1.2 metres in a week: she must be feeding it on special
Frankenstein food. How much did the tomato plant grow
on average, each day that week? Give your answer

to two decimal places (2d.p.).
Divide 1.2 metres (height) by 7 (number of days in a week).

0i1]7[114]..
711725010 70]...

Answer: The tomato plant grew 0.17m each day.




17) Divide 2.52 by 0.3
First, adjust the calculation by multiplying both numbers
by 10.

The calculation becomes 25.2 + 3.

Answer: 2.52 +0.3=8.4

18) Divide 0.45 by 0.16

Adjust the calculation by multiplying both numbers
by 100. (Or multiply by 10 and then by 10 again.)
The calculation becomes 45 + 16.

Divide by factors of 16, either 4 x 4 or 8 x 2.
In this example I used 4 x 4:

0/2/8/1/2/5
411172 5070
4)4 5070

Answer: 0.45 + 0.16 = 2.8125

Answer to Decimal Remainders

19) How many scoops of blueberry ice cream
can each schoolgirl have at a sleepover, if there are 4 girls

and only 7 scoops?

1.7 5
4]7°07%0 0 0

Answer: Each girl will get 1.75 scoops of blueberry ice

creéeam.

20) 8 friends share the cost of a bottle of champagne for
their friend Lukas, as a 21st birthday present.
The champagne costs £30,

so how much will each of the friends need to pay?

31715
8)3°0°00 00

Answer: Each of the friends will need to pay

£3.75 towards the champagne.
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Q1. What is the answer to?
3+042="7
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h Q2. What is the answer to?
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h Q3. What is the answer to?
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Q4. What is the answer to?
0.6x10="7
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Q5. What is the answer to?
1.7 x 1,000 =7

-
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Qe. What is the answer to?
430 - 100 =7

-
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h Q7. What is the answer to?




YOUR BRAIN WORKOUT

Answers

Q1.3.42

Q2.6.7
Q3. 8.2
Q4. 6

Q5. 1,700

Q6. 4.3

\b, Q7.0.7



PART 13
PERCENTAGES




Quick

Q1.
What is 9 squared?

A. 18
B. 81
C. 72
D. 99




Quick

Q2.
ulZ Which of the following f