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2 Section One — Number 3

e T

1) A negative number is a number less than zero.

I Split Blg Numbers into Columns and Parts ] 2) You write a negative number using a minus sign (-). For example, -1, -2, -3.
3) A number line is really useful for understanding negative numbers. j

1) First, you need to know the names of all the columns.
For example, for the number 5 739 128:

P EE T I T8 O (N

|
| T,

A N B e NE AL BB N N W HE AR E N
5 7 3 l 9 1 } 2 ’ 8 Lower numbers Higher numbers
d Ten

Huride All negative numbers are to the left of zero.
Thousands  Thousands ihoussnedi s umdrts Hees Lok All positive numbers are to the right of zero.

{ O R I L

Millions

The further right you go, the higher the numbers get.
2) You can then split any number up into parts like this: For example, -2 is higher than —7.

5000000  Five million
700000  Seven hundred thousand
30000  Thirty thousand
9000  Nine thousand These add together to make 5 739 128
100  One hundred

20 Two tens (twen!
8 Eight units( ) 2) Sort the numbers into groups with the same number of digits.

Negative numbers with more digits are more negative, so they're smaller.

Putting Whole Numbers in Order

1) First, separate the positive and negative numbers. Then you can look at the digits.

3) Then put each group in order. Start by looking at the first digit. If the first digits
are the same, move onto the second digit, then the third digit, and so on.

Look at Big Numbers in Groups of Three m
To read or write a big number, follow these steps: Put these numbers in order from largest to smallest.
1) Start from the right-hand side of the number. 296, 1402, 64, 3, 89, 93, 45, 168, -5, 45

2) Moving left, put a space or comma every three digits to break it up into groups of three. 1) Put thevnumbers mto Eroups wit!n the same number of digits,
separating the positive and negative numbers.

3) Now going right, read each group as a separate number, as shown. . T . =3 5 .
positive  positive positive  positive negative  negative

4digts  3digits  2digis  1digic  1digt 2 digits
5739128 1402 29%.168 89,9345 3 5 6445

Mm;gng 'ﬂ'uo}sznds Th\e rest 2) Put each separate group in order of size from largest to smallest.
So read as: 5 million, 739 thousand, 128. positive  positive positive  positive negative  negative
Or write fully in words: Five million, 4 digits 3 digits 2 digits 1 digit 1 digit 2 digits
seven hundred and thirty-nine thousand, 1402 296,168 93,89 ,45 3 -5 —45,—64

one hundred and twenty-eight. 3) Sothe -~

1402, 296, 168, 93, 89, 45, 3, -5, -45, 64

Section One — Number Section One — Number
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1) What is 6 986 197 written in words?

2) What is seven million, two hundred and eight thousand, three hundred and fifty-two

3

4

5

6

=

=

=

=

written as a number?

Put these lists of numbers in order from smallest to fargest.
a) 6,-8,15,-2,13,-16 b) 52 465, 597 246, 574 643, 14 568

The box below shows the temperatures recorded in six cities.

Moscow  -8°C Berlin 4°C London 6°C
Vancouver -13 °C Los Angeles 19 °C Rio 26°C
Which city has the:

a) highest temperature? b) lowest temperature?

c) What is the difference in temperature between Moscow and London?

Put this list of numbers in order from largest to smallest.
—20 465, 957 846, —978 246, —574 643, 20 466, 957 824, —571 468

The number of points scored by contestants on a quiz show are shown below.
In the quiz, you lose points for a wrong answer.

Lucas: 46 Mary: -9
Oma: 154 Torie: 151

a) Who got the lowest score?

Mo: 98
Joey: 54
b) Who got the highest score?

Section One — Number
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Adding and Subtracting

| You Need to Know When to Add or Subtract |
1) Most of the questions you get in the test will be based on real-life situations.
2) You won't always be told whether to add or subtract (take away).

3) You'll need to work out for yourself what calculation to do.

Kerry has £400. She needs to pay £110 in council tax and £246 for her
electricity bill. She also wants to buy a new coat for £50.

Will Kerry have enough money left for the coat once she has paid her bills?
Explain your answer.

You need to take away £110 and £246 from £400, then see how much is left.
HOUORUEEEEEE(C

Kerry only has £44 left once she has paid her bills.
So no, she doesn’t have enough money left for the coat.

4) You'll also need to be able to add and subtract without a calculator.

Last month, an airport was used by 21 387 domestic passengers
and 203 985 international passengers. How many passengers
used the airport in total?

@

You need to add together the domestic and international passengers.
Line up the units 203985

colmnsandaddexch — + 21387 Remember to carry when your
colarmn from right o left.

225372 answer i greater than 9.

So 225 372 passengers used the airport in total fast month.

@

# ; Bas4 > Remermber, borrow from

the column to the left when
the top number is smaller
than the boltom number.

What is 410 854 — 78 1417

Line up the units columns
and sublract the cobimes

= 78141
from right Lo left 332713

So 410854 -78141=332713

Section One — Number



Checking Your Answer

1) Adding and subtracting are opposite calculations.

2) Once you've got your answer, you can check it using the opposite calculation.

3) You should get back to the number you started with.

Eomne

What is 92 + 257
Answer: 92 +25 =117
Check it using the opposite calculation: 117-25=92 OR 117-92=25

You only need to do one of these
caleulations to check your answer.

1) 7643 people went to a football match in Manchester. 6391 people went to a football
match in Glasgow. How many people went to these two football matches in total?

2]

=

25 620 people work for PFC Textiles. 9660 are under 25 years old. O
How many are aged 25 or over? Show how you can check your answer.

3) Zainab buys a dress for £360 and a new pair of shoes for £56. She has a voucher for
£25 off her final bill. How much does Zainab have to pay after using the voucher?

4

=

Doug gets 190 hours of holiday each year. He used 65 hours of holiday at Christmas
and 45 hours at Easter. He wants to take 75 hours for his summer holiday.
Does he have enough holiday left? Explain your answer.

Section One — Number
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Multiplying and Dividing

| You Need to Know When to Multiply or Divide |

1) Some calculations will involve multiplication and division.

2) Like with addition and subtraction, you won't always be told whether to multiply
or divide. So you'll need to work out for yourself what calculation to do.

[ ExwPie L

Jan needs to buy 100 large envelopes at 76p each.
How much money does she need?

Answer: Each envelope costs 76p.
So you need to work out 100 times 76.

100 x 76 = 7600p = £76.00

AT

= See page 52 for more on
cakculations with money

OIS

3) You also need to know how to multiply and divide without a
calculator for the non-calculator part of the test.

[exowPie

A TV quiz team has twelve players. The team wins £64 320 @
in prize money, to be split equally between the players.
How much will each player be given?
Answer: The £64 320 has to be divided between 12 players.
So you need to divide 64 320 by 12.

05360
12[693720

So each player will get £5360.

[ExneiE s

A hire car company has 15 cars. They rent each car out for £5152a
week for 6 weeks. How much will the hire car company make in total?

1) First find 515 x 6. 2) Then find 3090 x 15.

515 3090 atLrrsntanniy,

x 6 x 15 _ :r;u,x:: =

E o

("L?o ¢1 5‘; 50 gr ro st

Ths 55 s o ey ich 46350 oo
o ok b e vy =clpEl L

So the hire car company will make £46 350 in total.

Section One — Number
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| Checking Your Answer | | Some Questions Need Answers that are Whole Numbers |

1) Multiplying and dividing are opposite calculations. 1) Real-life division questions can be tricky.
You won't always end up with 2 whole number.

2) But sometimes, you'll need to give 2 whole number as your answer.

[ cowPie

Glenn is laying a new driveway. He needs 663 slabs for the driveway.

2) Once you've got your answer, you can check it using the opposite calculation.

3) You should get back to the number you started with.

Widte a2 Slabs are available in packs of 12.
Answer: 32 x 9 = 288 How many packs does Glenn need to buy?
Check it using the opposite calculation: 288 ~9=32 OR 288+32=9 Calculation: 663 + 12 = 5525

He can’t buy 55.25 packs, so you need to give your answer as a whole number.

55.25 is between 55 and 56. There aren't enough slabs in 55 packs.
So Glenn will have to buy 56 packs and have 9 slabs extra.

1) What is the answer 2) Whatis 33 784 = 6 and Tina uses 2.4 m” of material to make a dress.
to 67 427 x 711 how much is left over? How many dresses can she make out of 9582 m? of material?
Calculation: 9582 + 2.4 = 3992.5

You can't have 39925 dresses, so you need
to give your answer as a whole number.

3992.5 is between 3992 and 3993. There isn't enough material
for 3993 dresses. So Tina will only be able to make 3992 dresses.

3) A newsagent buys 100 chocolate bars for £40.20 and sells them on for 67p each.
How many does he need to sell to make his money back?

1) A large egg box holds 12 eggs. A farm has 1450 eggs.
How many large egg boxes do they need to carry all of the eggs?

4

=

Jake buys 1470 roses for £0.77 per rose. He sells bunches of 6 roses for £19.50.

a) How much did Jake spend on the roses in total?

2) A school has 47 classes of 26 students each. A box of pencils contains 24 pencils. How
many boxes of pencils does the school need to buy so that all of the students have a pencil?

b) How much profit did Jake make from selling all of the roses?

Section One — Number Section One — Number
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Order of Operations

l Calculations with Several Steps |

1) You'll sometimes need to do calculations that have several steps.

2) You need to be careful about the order that you do a calculation.
If you do it in the wrong order, you might get the wrong answer.

Order of Calculations (BIDMAS) |
1) BIDMAS tells you the order in which calculations should be done:

Brackets, |ndices, Division, Multiplication, Addition, Subtraction

Indices are things like squaring

2) Work out brackets first, then indices, then multiply and divide,
then add and subtract.

3) For multiplying and dividing, you work from left to right.
You also work from left to right when adding and subtracting.

What is 800 + 2400 = 400? @

What is (5 x 4 + 102

1) Follow BIDMAS —
do the division first:

800 + 2400 - 400 = 800 + 6

2) Then do the addition:
800 + 6 = 806

If you didn’t follow BIDMAS, you'd do
800 + 2400 = 3200, and
3200 = 400 = 8 (which & wrong).

1) Do the calculation in the brackets
first. Use BIDMAS for the
calculation in the brackets and do
the multiplication first:

5x4=20
20+10=30

2) Do the indices: 30> = 30 x 30 = 900.
So (5 x4 +10)2=900

What is 3313

Answer: Work out the top and bottom parts first.
Then divide the top by the bottom.

5+15 _ (5+15)
S

il
= @ 4

=20-4=5

@

Imagine that there are
invisible brackets on
the top and on the

botlom of the fraction.

Section One — Number

1

[ Order of Calculations Using a Calculator
1) Calculators follow BIDMAS.

2) Be careful when typing a calculation into your calculator. If you get it in the
wrong order, your calculator will give the wrong answer.

3) If your calculator has bracket buttons, make sure you use them. The calculator
will work out the bits inside the brackets before it does the rest of the calculation.

4) If your calculator doesn'’t have bracket buttons, just work out the bits in brackets for
yourself first, then enter the result into your calculator.

What is 8 = (24 + 8)?

1) Work out the bit in the brackets first: (2)(4)(+)(8) =] @
2) Next work out the indices:

3) Put these two answers into the calculation:

EEEEEE (3

Practice Questions

1) Calculate:
a) (2+6y-3

b) 2+(6-3)

2) Whatis (360 + 60) = (7 x 3)?

3) Whatis 5 -4 x (36 = 6)!

4) Whatis 163414,

Section One — Number
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| Fractions Show Parts of Things |

1) If something is divided up into equal parts, you can show it as a fraction.

2) There are two bits to every fraction:
The top number shows

l B how many parts you're

The bottom number
talking about.

shows how many s 5
parts there are in total.

3) Animproper fraction is a fraction which has a top number that is bigger than the
bottom number. For example % or -1;- They're greater than the number 1.
4) You treat improper fractions in just the same way as normal fractions.

Equivalent Fractions |

1) Equivalent fractions are equal in size, but the numbers on the top and bottom are different.

2. A -
5= 10 -
2 4

The same area is shaded in each shape, which shows 5 and 70 2re equivalent.

2) To get from one fraction to an equivalent one, multiply or
divide the top AND the bottom by the same number.

What fraction is equivalent to % but has 27 on the bottom?

Answer: To get from 9 to 27, you multiply by 3. So to find
the new top number, you need to multiply the top by 3.
41

newtopnumber=4><3=12.so—;—= 7
=3

Section One — Number

Writing Fractions in their Simplest Form |

1) If the top and bottom of the fraction are both multiples of the same number,

then the fraction can be simplified using equivalent fractions.
2) A fraction is in its simplest form if the numbers on the top and the bottom are as small
as possible — they can’t be divided by the same number to give whole numbers.

Write the fraction % in its simplest form.
Both 10 and 15 are divisible by 5, so divide

the top and bottom of the fraction by 5.
5
10°_"2
15 43
5
z A Bl N
Write the fraction T44 N its simplest form.
12
1) Both 36 and 144 are divisible by 12, so divide _6’:‘i
the top and bottom of the fraction by 12. 144 12
12
3
2) Then 3 and 12 can both be divided by 3, Sl
12, _' 4
3

so the fraction can be simplified further.

| Expressing One Number as a Fraction of Another
1) To write one number as a fraction of another, you write the first number as
the top part of the fraction and the second number as the bottom part.

2) You'll then need to simplify the fraction (see above).

What is 30 as a fraction of 757 Write your answer in its simplest form.

1) Write the first number on top and the 30
second number on the bOttoM, =" 75

2) Both 30 and 75 can be divided by 5, 3
so the fraction can be simplified. TSy 15

3) 6and 15 can both be divided by 3, so 6
the fraction can be simplified further. 15\_={

Section One — Number
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Mixed Numbers

1) 13 people take their driving test on the same day. 9 of them pass. 1) Mixed numbers are when you have a whole 1 3
What fraction of people didn’t pass? number part and a fraction part together. w17 5

2) To convert a mixed number into a fraction, °"® and one quarter  two and three fifths

you first need to find the new top number.
Multiply the whole number part by the bottom number of the fraction part.
2) What number should go in the box so that '8D1' is equivalent to —;—? G Add this to the top number of the fraction to get the new top number.

3) The bottom number stays the same.

[ EowPiEl

‘What fraction is equal to 41—72-1
1) Find the new top number. Multiply the whole number part by the
bottom number of the fraction. Then add this to the top number.

3) What number should g0 n the bos so that S is equivalent to 22 @

4) Write these fractions in their simplest form. 4 x 12 = 48, so the new top number is 48 + 7 = 55
a) % b) 17—550 c) % d) % 2) The bottom number stays the same, so 4{7 = %

4) To convert from a fraction to a mixed number, you need to divide the top number by the
bottom number. You should do this without a calculator so you get a remainder.

5) The whole number part of the mixed number will be the result of the division.
5) Write these numbers as a fraction of 120. Simplify your answers. The fraction part will have the remainder on the top. The bottom number stays the same.

a) 24 b) 75 c) % d) 192

Convert % into a mixed number.
1) Do the division: 25 = 8 = 3 remainder 1

2) The whole number is 3 and the top part of the fraction is 1,

6) In the month before a show, Mai’s music teacher recommended that she should i g
spend 68 hours practising. Mai actually practised for 60 hours in the month so the mixed number is 3%
before the show. Write how long Mai actually practised as a fraction of what
her teacher recommended. Give your answer in its simplest form. =
Practice Questions ’ &

1) Convert the following mixed numbers into fractions.

a) 23 b) 13 9 33 9 2%
7) Last year, Jeremy had two jobs. As a waiter, he earned £90 per weekend for 26 weekends.
As a climbing instructor, he earned £720 a week for 13 weeks. What fraction of his total
income was from being a waiter? Give your answer in its simplest form. 7). Convert the following fractions into mixed nu -«
7 43 21 27
a) 3 b) & 0 % d F

Section One — Number Section One — Number
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| Comparing Fractions | | Adding and Subtracting Fractions
1) Fractions are just numbers, so they can be put in order of size. 1) You can only add and subtract fractions if the bottom numbers are the same.
2) Look at the bottom numbers. If they're the same, then you can just order 2) If the bottom numbers are not the same, you will need to use equivalent fractions.
the fractions by looking at the top numbers. Turn the fractions into equivalent fractions with the same number on the bottom.
3) If the bottom numbers are different, you'll need to use equivalent fractions. 3) Then you just add or subtract the top numbers. The bottom number stays the same.

Turn the fractions into equivalent fractions with the same bottom number.

4) Then you can use the top numbers to order them. m

NI e B | s R
5) If you have to compare mixed numbers and improper fractions, Whatiis 3G + 5 —7? Write your answer in its simplest form. @
convert the mixed numbers into fractions first. 1) The bottom numbers are not the same — use equivalent fractions
m to find fractions with the same bottom number.
x2 x5
= 376 " 5
Which is bigger, 3 or 131 @ 5x2=1050 5 =55 2x5=10s03 =3
x2 x5
1d the mixad s fito.a fraction: 10 2) Add and subtract the top numbers. The bottom number stays the same.
1 x7 =7, so the new top number =7 + 3 = 10. So1-=—— - 3+6-5 _ 4
2) The bottom numbers are different so you need to find equivalent fractions. W00 10 -1
3) 4 x 7 =28, so multiply the top and bottom of ;_135 i :_140 3) Convert your answer ifto its simplest form. /_&z
each fraction to get 28 on the bottom. \—VTf,ﬁ T Both 4 and 10 are divisible by 2, so 75 \,?'
4) Now compare the top numbers. x7 =4 2
40 is bigger than 35, so i% is bigger than %
: : T~ Addition and Subtraction Involving Mixed Numbers
Practice Questions Vg | Vg I
= - 1) To add or subtract mixed numbers, first split up the whole number and fraction parts.
390,
AIEYWhichiractioniie hrger 136" 2) Add or subtract the two parts separately and then add them back together.
3) If the fraction part calculation gives an improper fraction, you'll need to change
it to a mixed number and add the whole number part to the others.
2) Put the following fractions in order from smallest to largest.
120 2 5 A
3 250" 5 30 ) 20: 24" 54 3,.3
What is 27 +1g?
1) Split up the whole number and fraction parts:
23 4t=2+14343
3) Mike and Leo are running laps of a field. Mike has run S o laps and Leo has run 5= ’33 laps. 2) Add up each part: ,—\l’" s g
Who has run the furthest? 24473 3.3 6.3 5701 | comngbetwesn =
- SR e e
3) Put the two parts back together: T T s
3+ 1— = ‘i

Section One — Number Section One — Number



18 19

Using Fractions With a Calculator I

NaZ 1
What is 45 - 2557 @ 1) % is just another way of writing 3 + 4.
1) Split the whole number and fraction parts:

2) If your calculator doesn't have a fraction button, you can still use it to turn fractions
4% = 211_0 —4-x % = 11_0 into decimals by dividing. See page 35 for turning fractions into decimals.
2) Subtract each part: 3) Once you've finished any calculations, don't forget to give your answer

et ot e - as a fraction again. See page 36 for turning decimals back into fractions.
4-2=2 $-3 10" 10" 10 4) Finally, make sure to put the fraction in its simplest form.

3) Put the two parts back together:

2+-3-23 Take care when sublracting mixed numbers. You need Lo
10710 sublract the different parts — but when youre palting
the two parts back together, you need to add them. Calculate 2221_8 _..2‘%‘
1) Convert the fractions into decimals. 2) Then do the calculation.
T 201 - 268=075 28+40=07 0.75-0.7 = 0.05
Practice Questions &,

1.2 4 3 ~ 3) Finally convert the decimal back to a fraction and simplify it.

1) Whatis-;*'-s-? 2) Whatis-s——-'-a? &5
5 A g |

0.05 = 00- Both 5 and 100 are divisible by 5, so 700.7.20"
+5

e S F A |
3 Whatis$ + 32 B

1) Calculate -;- + '!ié -%‘;—. Give your answer in its simplest form.

5

=z

Whatis 12 + 23 6) Whatis 43 - 241

2) Calculate % = % + % Give your answer in its simplest form.

7) Jasper is going on holiday. The airline says he can take a maximum of 22 kg of luggage

onto the plane in total. His main suitcase weighs 13% kg, his carry-on bag weighs 2% kg
and he also has another small bag that weighs % kg. 3) Anoush and Martin complete a quiz. Anoush gets % of the questions correct and Martin
Will he be allowed to take all of his bags onto the plane? Explain your answer. gets % right. What is the difference in the fraction of the questions they got correct!

Section One — Number Section One — Number
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| Finding Fractions ‘Of' Something |

1) You might need to calculate the ‘fraction of” something.

2) In these cases, ‘of’ means ‘times’ (multiply).

What is 5 of 14 6562

1) “Of means ‘times’ (x), 50 g of 14 636 s the same as - x 14 656.

2) If your calculator doesn't have a fraction button, you can type
fractions in by dividing the top by the bottom: ;—2 ==y

3) So the full calculation you need to dois: 1 = 32 x 14 656 = 458

A survey asks 32 820 people whether they are satisfied with their job.
12 of the people asked say ‘no’. How many people say no?

You need to calculate % of 32 820.
1) "OF means ‘times’ (x), 50 =5 of 32 820 is the same as -2 x 32 820.
2) 7-12x32820=19145 So 19 145 people said no.

1) What is 32 of 40 8502

2) Whatis Z- of 631622

3) A hair salon has 840 clients booked in for the month.

a) Three-eighths of the clients cancel their appointments. How many clients cancel?

b) Of the remaining clients, seven-fifteenths are booked in for a cut and colour.
How many clients are booked in for a cut and colour?

Section One — Number

pal

| Not All Numbers Are Whole Numbers |
1) Decimals are numbers with a decimal point (.) in them. For example, 0.5, 1.3.
2) They're used to show the numbers in between whole numbers.

The number 32.95 is a bit smaller than the number 33.
The number 32.5 is exactly halfway between the numbers 32 and 33.
The number 32.257 is slightly bigger than 32.25.

3) The first digit after a decimal point shows tenths, the second digit shows hundredths,
and the third digit shows thousandths.

4) You can show decimals on a number line:

321 25 32950 L
LTIy ,  ‘thirly-two point nine
\ 1 Fve’, pat Yhirty-two
i 15 33 __pont inty-b
322 [} 323
32.23 32§57
| How to Put Decimals in Order |

You might need to arrange a list of decimal numbers in order of size.

EcwPLE

Put these decimals in order from smallest to largest: 1.02, 0.2004, 0.204, 0.002.
1) Put the numbers into a column, lining up the decimal points.
2) Make all the numbers the same length by filling in extra zeros at the ends.

3) Look at the numbers before the decimal point.
Arrange the numbers from smallest to largest.

4) If any of the numbers are the same, move onto the numbers after the
decimal point. Arrange the numbers from smallest to largest.

Step 1: 1.02 Step 22 1.0200 Step 3 0.2004 Step 4 0.0020
02004 02004 0.2040 02004
0204 > 02040 — > 00020 — > 02040
0.002 0.0020 1.0200 1.0200

The order is: 0.002, 0.2004, 0.204, 1.02.

Section One — Number



22

Ern

1) Write 55.354 in words.

23

1) Write the numbers one above the other; with the biggest number on top,

lining up the decimal points.
2) Make sure all the numbers have the same number of decimal places
2) Which number is larger? by filling in extra zeros at the ends where needed. OO
3) Write a decimal point on your answer line, lined up f ;‘:;‘:ﬁ:::‘::u =
a) 6.248o0r 6248 b) 34.658 or 34.648 c) 46.83 or 46.03 with the decimal points in the numbers above. = =

mumbrs e page §
’ullllllllll\llllllllll‘\

4) Subtract the numbers in each column from right to left.
Remember to borrow when the top digit is smaller than the bottom one.

3) Which one of the following lists is in increasing order? Tick your answer.

[] 0485, 0545, 0.0084 [] 0.545, 0.185, 0.0084 What is 503.9 — 42.78? @
[] 0.0084, 0.185, 0.545 [] 0.0084, 0.545, 0.185 A ~
T T il A e
4) Put these weights in order of size from smallest to largest: decimal points. — 42,78  twodecmalplaces — 42,78 cl:lh::‘mbl::lop
0.81 kg, 1.008 kg, 0.8 kg, 0.801 kg e 46142 b & smablr
\_, decimal point on  Sublract uch)
the answer ine. column from
right Lo left.
S0 503.9 - 42.78 = 461.12
Adding Decimals

z = Can

2) Make sure all the numbers have the same number of decimal places

by filling in extra zeros at the ends where needed. UIRE RS R AYIRESRE S,
3) Write a decimal point on your answer line, lined up with fl":-fld'n:\; dimaks,

the decimal points in the numbers above. = ,,:,',,‘bm mn', ;,::: =
4) Add up the columns from right to left. Remember to carry digits R

to the next column when you get a total that is greater than 9.

3) Tom has £262.98 in his bank account. He pays in a cheque for £56.23, then spends
What is 107.34 + 52.837? @ £39.47 on petrol and £41.42 in the supermarket. How much money is left in his account?
Add in zeros % both
u_..,,u.,/1—o\7'.34o-—l“d,"j’;’tf;""“ 107340
decmal points. + §2 837 i 52g3z‘7
S v 160177
Write in the =" Addup each
N point on column from
the answer fine,  Remember o right to lef
carry when
So 107.34 + 52.837 = 160.177 il

Section One — Number Section One — Number



24
| Multiplying Decimals |

1) Start by ignoring the decimal points. Just do the multiplication with whole numbers.

2) Count the total number of digits after the decimal points in the original numbers.

3) Write in the decimal point to make the answer have the same number of decimal
places. For example, 1.2 has 1 digit after the decimal point and 2.45 has 2 digits after
the decimal point, so 1.2 x 2.45 would have 1 + 2 = 3 digits after the decimal point.

What is 5.15 x 0.6? @

1) Ignoring the decimal points, do the whole number multiplication.
A R L
515 %X 6 = 3090 < This mukipication & shown an page /. —

TN G e b U

2) Count the number of digits after the decimal points.

513 x 0.6 has 2 + 1 = 3 digits after the decimal point.
So the answer will have 3 digits after the decimal point too.

3) Write in the decimal point to give a number
with the correct number of decimal places: Yeu can leave aut any zeros at the
end i youire not told how many

515 % 0.6 = 3.090 = 3.09 ————— places Lo give your decimal arower o

| Dividing Any Number by a Decimal |

| Dividing a Decimal by a Whole Number |

1) When dividing a decimal by a whole number, set the question up
as you would for whole numbers.

2) Write a decimal point on the answer line directly above the
decimal point in the number you're dividing.

3) Then do the division using the same method as for whole numbers.

EwnLEs

An 8-storey building is 37.6 m tall. Each floor is the same height. @

How high is each floor?

Answer: You need to divide 37.6 by 8.

1) Write the division as a fraction. The number you're dividing by goes on the bottom.

2) Multiply the top and bottom by 10, 100 or 1000 to remove
any decimals and leave whole numbers on the top and bottom.
You must multiply the top and the bottom by the same thing.

3) Do the whole number division to give the answer.

25

What is 45.18 = 0.03? @
1) Write the division as a fraction.
N _ 4518
4518+ 0.03 =55+
2) Multiply the top and bottom by 100 to get an equivalent fraction:
45.18 _ 4518
003 ~ 3
3) Do the whole number division 4518 = 3.
1506 B
Don't diide by 100
34518 oy
S0 45.18 = 0.03 = 1506 S ansaes = 1300
Ca)
Practice Questions & 5
1) Calculate:
a) 348x16 b) 823x59
c) 41.08-4 d) 784-08

2) Kaiko works 37.5 hours 2 week. He needs to divide this time equally between
three different projects. How many hours should he spend on each project?

1) Write the division with 2) Put a decimal point right 3) Use the same method

the number you're above the one in the to do the division as
dividing by on the left. number you're dividing. for wholoe4nu7mbers. 3) An office has 8 people i it. They have a total of £20.40 to spend on hinch
83756 3 'm- 3 f?ﬂ; for the whole office. How much do they have to spend on lunch per person?
So each floor is 4.7 m high.

Section One — Number Section One — Number
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Rounding and Estimating Use Rounding to Estimate the Answers to Calculations

1) You can check your answers in tricky calculations by estimating.

= S 2) Round each number in the calculation so that all the digits apart from the first
one are zero (for example to the nearest whole number or the nearest 10).
| Rounding off Decimals | (f le to th whole number or th 10
You can sometimes get an answer with lots of numbers after the decimal point. Then do the calculation using the rounded numbers.
Instead of writing down the whole thing, you can shorten the answer by rounding. 3) If your estimate is close to the answer you got, then your answer is probably correct.
1) To round a number to a given number of decimal places, first identify @
the position of the ‘last digit’ For example, if you're rounding to 3
2 decimal places, it's the second digit after the decimal point. Vishaal earns £3.80 an hour for a paper round.
One day, his round takes him 2.25 hours and he gets £5 in tips.
2) Look at the digit to the right of this — it’s called the ‘decider’. Estimate how much Vishaal made from his paper round that day.
3) If the decider is 5 or more, round up the last digit by one. 1) Round each number so that all the digits apart from the first one are zero.
If the decider is 4 or less, leave the last digit as it is. £3.80 will round to £4 2.25 rounds to 2 £5 stays as £5
4) Don't write down any digits after the last digit (even any 0s). 2) Then do the calculation: £4 x 2 + £5 = £13
If the last digit is 2 9 and you have to round it up, you would need to round 9 to 10. Etabiaddaton S EoarhE papaptad:

This means the last digit becomes 0 and you add 1 to the digit to the left of the last digit.

| Practice Questions |

1) Round 2.842 to two decimal places. 1) Round these numbers to the given number of decimal places.
Ye digits after the decimal poi he decid
isoérfa;:dtz?gitflfttser [,: deecimallpoin‘;o'm- fole caceer a) 1.024 to 2 decimal places b) 3.57896 to 1 decimal place
oz
Last digit 2.§4 2 “— Decider
The decider is 2, which is less than 5, so leave the last digit as it is.
So the answer is 2.84. 2) Round each of these numbers to the nearest whole number.
2) Round 5.398 to two decimal places. a) 51.84 b) 547
Last
digit Y The question asks for two decimal
5398 — 5. 39 —  5.40 places, 50 you need to indude the
t O at the end — its not just 54. Z z = : 2 S
Decider — round up 3) A race track is made of 3 sections. Daniel does a lap which takes 18.638 secs in saction 1,

33.392 secs in section 2 and 18.779 secs in section 3. Estimate how long Daniel’s lap took.

| Rounding to the Nearest Whole Number

You can round to the nearest whole number in a similar way.
This time, the decider is the first digit after the decimal point.
4) The formula for the area of a circle is A = nr? where A is the area and r is the radius.

@ Estimate the area of a circle where ® = 3.142 and r = 8.6 cm.

Round 25.65 to the nearest whole number.

The decider is the first digit after the decimal point, so it’s 6.
This is more than 5, so the answer is 26.

Section One — Number Section One — Number
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Understanding Percentages |

1) ‘Per cent’ means ‘out of 100" % is a short way of writing ‘per cent’.

2) 20% means twenty per cent. This is the same as 20 out of 100.
100% represents the whole amount of something. -

= Theee’s mote on factions, -

3) You can write any percentage as a fraction or a decimal. = onpase 12 Forhow b
_ convest betwoen fraction:
~ decmaks and percentages,

L2000 = see page 15 z
20% =45 =02 QT I

Calculating the ‘Percentage Of’ Something |

1) If you need to calculate the ‘percentage of' something,
multiply by the decimal that’s equivalent to the percentage.

[cxweie L]

What is 17% of 15802
1) Turn the percentage into a decimal: 17% =17 = 100 = 0.17
2) Multiply by the decimal: 0.17 x 1580 = 268.6

2) You can work out a percentage without a calculator by
breaking it down into parts which are easier to work out.

[ ExPie 2

A hotel has 500 rooms. 63% of the rooms have been booked.
How many rooms have been booked?

1) Break down the percentage into easier parts:
63% = 50% + 10% + (1% + 1% + 1%)

2) Work out the parts:  50% = 500 = 2 = 250
10% = 500 = 10 = 50
1%=500+100=5

3) Add up to find 63%:
63% = 50% + 10% + (1% + 1% + 1%)
=250+50+(5+5+5)
=315

So 315 rooms have been booked.

Section One — Number
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1) Whatis 21% of 7002 &)

2) What is 72% of 275! O

3) What is 16% of 15 6707

4) A flight from London to Madrid has 560 passengers. 37.5% of the passengers are
vegetarian. How many passengers are vegetarian!

5) Asif is a dentist. He sees 3900 patients in a year. Of these, 28% need to have a filling.
How many patients need a filling?

| Expressing a Number as a Percentage of Another |

1) If you need to express one number as a percentage of another, then you need to divide.

2) Divide the first number by the second number to get a decimal.

3) Then convert that decimal into a percentage by multiplying by 100.

| Eoweit

What is 56 as a percentage of 160?
1) Divide the first number by the second:
56 + 160 =0.35
2) Convert the result into a percentage by multiplying by 100:
0.35 x 100 = 35%

Section One — Number



Kevin sloeps for 7.5 hours eath day. There are 24 hows in a day.
What pereentage of the day is Kevin aslecp!

Argwor: Divida the number of Bours Kovin sloops for by the total hours
in 3 day. Then convert the answer inlo a percentage.

1) 75 - 24=03125 2) 03125 %100 =31.25%

1)

2

=

3

-~

4

5

€

What is 52 as a percentage of 2007

Wit is 1825 as a pereentage of 29207

What is 32 616 a5 a percentage of 86 576!

A hotal has 45 rcoms in total 36 of them are baing wsed by guests,
Wit percentage of the reoms are being used?

Maggic has used 36 of hor 80 hours of holiday for the yoar
Whar percentage of her holiday howrs doss she have laft?

Brian and Liv awn iz cream shops. One day, Bran haz 88 customers.
&6 of tham have sprinkles. Liv bas 120 customers and B0 of them have sprinkies.
I whose shop did 2 higher parcantage of s have sprinides? Explan your answer,

Soction Ore — Number
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Percentage Change

Calculating a Percentage Increase |

1) Sometimes, you might noed to cakulate 3 percentage incroase.
2) To do ths, add tho percentage increase 1o 100% and charga the answor to a decnal
3) Muluply by this deamal ta find the increased value.

e

In 2016, 2 town’s population was 2500. By 2019, it had mcreased by 6%
How many people bve in the town n 20197

1) Add 6% to 100% and convert 1o a decimal:
6% + 100% = 106% = 106 = 100 =106

2) Muttiply the oeiginal value by 1.06 1o find the increased value:
2500 x 1.06 = 2650 You coud ao do tha by

So 2650 peopla v 1n the town in 2013, fopteg 5 o 250 e

Ihen adday & an

N

2)

3}

Jim earns £21 000 3 yoar, Ha's given 3 pay rise of 2%,
How much wil [im carn after bis pay rise!

A cormpany made a prodic of £35 000 kst year. This year, its profits have increased by 5%.
How much profit did the company make the yoar!?

Last yeor, 4 florist took orders from 26 000 customers. This year, orders increased by 75.2%.
How many customers phced an crder this yoar?

Section Oee — Nember
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| Calculating a Percentage Decrease I | Finding the Original Value |

1) You might also need to find a percentage decrease. 1) You could be given the result of a percentage change and be
asked to work backwards to find the original value.

2) First, write the amount that you're given as a percentage of the original value.
3) Divide to find 1% of the original value.

m 4) Multiply by 100 to give the original value (= 100%).

2) To find a percentage decrease, you need to take away the percentage from 100%.
3) Convert the new percentage into a decimal and multiply to find the decreased value.

Last year, a company made a profit of £20 000. This year, profits are
down by 14.5%. How much profit will the company make this year? W
1) Take 14.5% away from 100% and convert into a decimal: An antique vase increases in value by 15% to £3450.

Find what it was worth before the rise.
1) The value has increased by 15%, so £3450

100% — 14.5% = 85.5% = 85.5 + 100 = 0.855

2) Multiply the original value by 0.855 to find the decreased value: i 100% + 15% = 115% of the original value: ke
£20 000 x 0.855 = £17 100 You could also do this o
x * ﬁ.-.di"gujxarz()o(;y) 2) Divide by 115 to find 1%: 1% = £30
The company will make £47 100 profit.  and then taking it away. 3) Multiply by 100 to find 100%: SOk T

5) If the percentage change is a reduction, then the percentage of the original
value will be less than 100%. For example, if a value is reduced by 10%

1) After the January sales, a retail outlet reduces the number of items with a " "
G o 4%, D, 10 e Gt o hr

How many products have a discount on them now?
1) Alistair rents a new flat which is 15% bigger than his old flat. His new flat has

a floor area of 80.5 m>. What was the floor area of Alistair’s old flat?

2) Last year, Isla ran a 10 km race in 60 minutes. She completed it 5% faster this year.

How long did it take her to run the 10 km this year?
2) The local gym has 135 members this month. This is an 8% increase on last month.

How many members did it have last month?

3) Last month, Dave used 16 GB of data on his mobile phone.

This month, he used 31.25% less. How much data did he use this month?
3) Pia has paid off 45% of a loan and now only has £1980 left to pay.

How much was the original loan?
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Finding the Percentage Change |

1) Sometimes, you'll be given the result after a percentage change and the original
value, and you'll need to work out what the percentage increase or decrease was.

2) To do this, divide the new value by the original value to give a decimal.

3) Convert this decimal into 2 percentage and then subtract
100% to get the percentage change.

4) If the percentage is negative, the change was a decrease.

e

When Anoush bought her car. it was worth £32 000.
The car is sold 5 years later for £24 000.
What is the percentage change in the value of the car?

1) First, divide the new value by the original value:
24 000 = 32 000 = 0.75

2) Convert the decimal to a percentage: 0.75 x 100 = 75%
3) Subtract 100% to find the change: 75% —100% =-25%
So the value of the car has decreased by 25%.

1)

2)

3)

5 years ago, 3000 turtles nested on a beach. This year, 3090 nested on the beach.
What is the percentage change in the number of turtles nesting on the beach?

Maijid's car had a mileage of 12 500 miles at the start of the year. It is now 14 750 miles.
What is the percentage change in the mileage of Majid’s car?

The turnout at a polling station 5 years ago was 3725. At a recent election,
the turnout was 3576. Work out the percentage change in voter turnout.

Section One — Number
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Fractions, Decimals and Percentages

| These Fractions, Decimals and Percentages Are All the Same |

The following fractions, decimals and percentages all mean the same thing.

They're really common, so it's 2 good idea to learn them.
% is the same as 0.5, which is the same as 50%.

% is the same as 0.25, which is the same as 25%.

Y]

4 s the same as 0.75, which is the same as 75%.

=

~ is the same as 0.2, which is the same as 20%.

5
% is the same as 0.1, which is the same as 10%.
-%- is the same as 1, which is the same as 100%.

| You Can Change Fractions into Decimals |

1) To convert a fraction into a2 decimal you should:

Divide the top number in the fraction by the bottom number.

What is % as a decimal? @

Divide3by 10: 3+10=03

What is 193- as a decimal?
Divide 9by 16: 9+ 16 =0.5625

2) Use this method for trickier fractions when you don't have a calculator:
1) Multiply the top number by 10.
2) Divide by the bottom number.
3) Divide the result by 10.
[ ExPLE 3
What is % as a decimal? @
1) Multiply the top number by 10: 4 x 10 = 40

2) Divide by the bottom number: 40=5=8
3) Divide by 10: 8-10=0.8

Section One — Number
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| You Can Change Decimals into Fractions |

To change a decimal into a fraction, you should:

1) Change the decimal to a whole number by
multiplying by 10, 100 or 1000 etc.

2) Write this number as the top number of the fraction.
Write the number you multiplied by as the bottom.

3) Simplify using equivalent fractions.

What is 0.64 written as a fraction? @
Give your answer in its simplest form.
1) Multiply the decimal by 100: 0.64 x 100 = 64
2) Write the result as the top number. 0.64 = 64
The bottom number is 100: 0% =700
3) Use equivalent fractions to write the ’:"4‘16 Y‘S‘ ‘:‘ ‘""‘:‘
NN X - = o2 e top an
fraction in its simplest form: 100?,:7.5 bottom by 4.

1) Whatis:
2 3 asadecimal @ b) 055asafraction? @@
2) Whatis:
a) 0.625 as a fraction? b) 2L asa decimal?
3) Mike runs 12 of a mile. What is this as a decimal?

Section One — Number

37

I You Can Convert Between Fractions and Percentages I

To change a fraction into a percentage, first change the fraction into a decimal (see page 35).
Then multiply by 100 and add a % sign.

[ caweie b

What is % as a percentage?

1) Change the fraction into a decimal: 2+5=04
2) Multiply by 100: 0.4 x 100 = 40

3) Add a % sign = 40%

[cxownie

28 out of 448 people surveyed are in favour of the closure

of a local swimming pool. What percentage is this?

1) Write the number in favour as a fraction of the people surveyed: -—-42‘%
2) Change the fraction into a decimal: 225 = 28 + 448 = 0.0625

3) Multiply by 100: 0.0625 x 100 = 6.25

4) Adda % sign = 6.25%

To change a percentage into a fraction, write the percentage as the top number
and 100 as the bottom number. Simplify using equivalent fractions.

What is 85% as a fraction? @

1) Write the percentage on the top 955 = .85
and 100 on the bottom. ~ 100
2) Use equivalent fractions to write the 85 }i"
fraction in its simplest form. 100.-,20
=5
36% of a bar of white chocolate is cocoa. @

What is this as a fraction?

1) Write the percentage on the top 36% = 36
and 100 on the bottom. 100

2) Use equivalent fractions to write the 36 /'_'1
fraction in its simplest form. 100,25

=4

Section One — Number
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Cpraicoquesions T

Niamh is looking at the offers on ready meals in the supermarket:
1) Whatis % as a percentage! &

Normally £2.55 Normally £2.00
2) Whatis 92% as a fraction? Now Two-Thirds of the Price! Special offer: 18% off
‘Which meal works out cheaper for Niamh to buy?
3) Whatis 23_03_ - First work out how much the Sausage Supreme will cost: —;‘- x 255=£170
3 Then work out how much the Spaghetti Bolognese will cost:
a) adecimal?
18% off = 100% — 18% = 82% = 0.82 0.82 x 2.00 = £1.64
b) a percentage?

So the Spaghetti Bolognese with 18% off is cheaper.

4) A bank carries out a survey into customer satisfaction. It finds that 250 out of 2000
customers are unhappy with the bank’s service. What percentage is this?

1) Circle the greater value in each pair.

a) 0.04or %l b) 0.04 or 40%? c) 03or3% d) % or 67%!
| Comparing Fractions, Percentages and Decimals I
You need to be able to compare fractions, percentages and decimals.
Which is greater, 044 or 5.2
1) You need to work out what %— is as a decimal. 2) LEX Comms normally offer broadband at £26.00 per month and line rental at
2) To convert % to 2 decimal, divide 7 by 20: 7 =20 =035 £19 per month. At the moment, they're offering the two deals below:
3) 0.35 is smaller than 0.44, so 0.44 is greater. Deal 1: 28% off broadband Deal 2: two-fifths off line rental

Which deal would save you the most money each month? Explain your answer.

[ caneie 20

Put these in order from smallest to largest: 0.56, 49%, -g—

Answer: Convert them all into the same form.
49% =49~ 100=049 2=5-8=0625

So the order s 49%, 0.56, 5. Yo thould write your anowers
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| Ratios Compare One Part to Another Part |

Ratios are a way of showing how many things of one type there are compared to another.

Ewe

A bathroom is decorated with 150 blue tiles and 180 white tiles.
What is the ratio of blue tiles to white tiles?

1) Write the relationship as a ratio:  blue:white
150:180

2) Simplify the ratio by dividing both sides
by the same number each time.
150:180
H0G 15-18 2:10
3G 5. 623
So the ratio of blue tiles to white tiles is 5:6.

| Questions Involving Ratios

To answer a question involving ratios, you usually need to start by working out
the value of one part. For example, the cost of one thing or the mass of one part.
You can then use this to answer the question.

[cxweie L)

Orange cordial is diluted by adding 4 parts water to every 1 part of
cordial (4:1). How much water should be added to 25 ml of cordial?

1) The amount of cordial used is 1 part, so 1 part = 25 ml.

2) You need 4 parts water to each part of cordial so:
amount of water needed = 25 ml x 4 = 100 ml

[ ExoPie 2

Some jam is made from 1 part sugar to 3 parts fruit (1:3).
500 g of jam is made. How much sugar is used?

1) First work out how many parts there are in total.
To do this, add up the numbers in the ratio: 1+ 3 =4 parts

2) The jam contains 1 part sugar. To work out how many grams are in 1 part,
divide the total amount of jam by the number of parts: 500 +4=125g

Section One — Number
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£9000 is split between 3 people in the ratio 2:3:1.
How much money does each person get?

1) First work out how many parts are in the ratio.
To do this, add up the numbers in the ratio.

2+3+1=6
2) To find out how much one part is worth, divide 9000 by 6: 9000 = 6 = 1500

3) The first person in the ratio gets two parts. To work out how much money
they get, multiply the value of one part by 2:

1500 x 2 = £3000

4) The second person in the ratio gets three parts. To work out how much
money they get, multiply the value of one part by 3:

1500 x 3 = £4500
5) The third person gets 1 part, so they get £1500.

To check your answes, make sure all the parts add up ta £3000:
3000 + 4500 + 1500 = £9000.

Working Out Total Amounts

1) You can use ratios to work out total amounts.

2) You need to know the value of one part. (You may have to
work this out or it might be given to you in the question.)

3) Then work out the total number of parts.

4) You can then multiply the total number of parts by the
value of one part to find the total amount.

Ecnnie

A jelly is made from one part gelatin and four parts water.
320 g of water is used. How much jelly is made in total?

1) Find the value of one part by dividing the total amount of
water by the number of parts of water: 320 + 4=80 g

2) Find the total number of parts by adding up
the numbers in the ratio: 1+4=5

3) Times the total number of parts by the amount
given for one part: 5x80=400g

Section One — Number
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| Ratios Compare One Part to Another Part |

Ratios are a way of showing how many things of one type there are compared to another.

EE

A bathroom is decorated with 150 blue tiles and 180 white tiles.
What is the ratio of blue tiles to white tiles?

1) Write the relationship as a ratio:  blue:white
150:180
2) Simplify the ratio by dividing both sides
by the same number each time.
150:180.
J0G 15-18 210
3Q . @3

So the ratio of blue tiles to white tiles is 5:6.

| Questions Involving Ratios

To answer a question involving ratios, you usually need to start by working out
the value of one part. For example, the cost of one thing or the mass of one part.
You can then use this to answer the question.

[cxweie L)

Orange cordial is diluted by adding 4 parts water to every 1 part of
cordial (4:1). How much water should be added to 25 ml of cordial?

1) The amount of cordial used is 1 part, so 1 part = 25 ml.

2) You need 4 parts water to each part of cordial so:
amount of water needed = 25 mi x 4 = 100 ml

[ caweiE 2

Some jam is made from 1 part sugar to 3 parts fruit (1:3).
500 g of jam is made. How much sugar is used?

1) First work out how many parts there are in total.
To do this, add up the numbers in the ratio: 1+ 3 = 4 parts

2) The jam contains 1 part sugar. To work out how many grams are in 1 part,
divide the total amount of jam by the number of parts: 500+4=125g

Section One — Number
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[ cxaneie 3

£9000 is split between 3 people in the ratio 2:3:1.
How much money does each person get?

1) First work out how many parts are in the ratio.
To do this, add up the numbers in the ratio.

2+3+1=6
2) To find out how much one part is worth, divide 9000 by 6: 9000 + 6 = 1500

3) The first person in the ratio gets two parts. To work out how much money
they get, multiply the value of one part by 2:

1500 x 2 = £3000

4) The second person in the ratio gets three parts. To work out how much
money they get, multiply the value of one part by 3:

1500 x 3 = £4500
5) The third person gets 1 part, so they get £1500.

To check your answer, make sure all the parts 3dd up to £9000;
3000 + 4500 + 1500 < £5000.

| Working Out Total Amounts

1) You can use ratios to work out total amounts.

2) You need to know the value of one part. (You may have to
work this out or it might be given to you in the question.)

3) Then work out the total number of parts.

4) You can then multiply the total number of parts by the
value of one part to find the total amount.

A jelly is made from one part gelatin and four parts water.
320 g of water is used. How much jelly is made in total?

1) Find the value of one part by dividing the total amount of
water by the number of parts of water: 320 + 4=80 g

2) Find the total number of parts by adding up
the numbers in the ratio: 1 +4=5

3) Times the total number of parts by the amount
given for one part: 5x80=400g
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1) Ollie is making salad dressing. He mixes 1 part vinegar to 2 parts oil.
Ollie makes 450 ml of salad dressing. How much oil does he use?

2) A union votes on whether to go on strike. 120 people vote.
The ratio of yes:no votes is 2:3.

a) How many people vote yes?

b) How many people vote no?

3) Hamish is making buttercream icing. He mixes 5 parts icing sugar to 3 parts butter.
He uses 185 g of icing sugar. How much butter will he need?

4) Dawn is mixing wallpaper paste. She mixes 3 parts glue to 7 parts water.
Dawn uses 2.8 litres of water. How much wallpaper paste will she make in total?

5) George is a sheep farmer. His herd contains Herdwick sheep, Hebridean sheep
and Soay sheep in the ratio 9:5:2. George has 180 Herdwick sheep.
How many sheep does he have in total?
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43

Direct Proportion

| You Can Use Proportion to Scale Up and Down I

1) If an amount is directly proportional to another, it means that as one
amount increases, the other amount increases at the same rate.

2) This means that if one amount is doubled, then the other amount is doubled as well.
3) You can use proportions to scale things up and down.

4) First, work out the value or amount needed for one thing by dividing.

5) Then multiply to get the value for the number of things you're looking for.

Lucy is making cakes. She finds this recipe. s Recipe for 12 cakes:
Lucy wants to make 20 cakes. fi
How much margarine does she need? 150%
1) Start by dividing to work out how much 75 gsug

margarine is needed for 1 cake. 75 g margarine

The recipe is for 12 cakes, so you need 3 eggs

to divide the weight of the margarine by 12:

75+-12=625¢

2) Multiply the weight of margarine needed for 1 cake by 20 to find out
how much margarine she needs for 20 cakes:
625x20=125g

A breakfast cereal contains 0.4 g of calcium per 100 g.
How much calcium does a 35 g serving of the breakfast cereal contain?

1) Start by dividing to work out how much calcium is in 1 g of the cereal.

There is 0.4 g of calcium in 100 g of cereal,
5o you need to divide 0.4 by 100:
04=100=0.004 g

2) Multiply your answer by 35 to find out
how much calcium is in 35 g of cereal:
0004x35=0.14g
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[ Exwie 2 Inverse Proportion

Rhys is a baker. He bakes 500 biscuits in a 4-hour shift.
How many biscuits can Rhys bake in a 6-hour shift?

1) Start by dividing to work out how many biscuits Rhys bakes in 1 hour: I Inverse Proportion is the Opposite of Direct Proportion ]
He bakes 500 biscuits in 4 hours, so you need to divide 500 by 4: 1) If an amount is inversely proportional to another, it means that as
500 = 4 = 125 biscuits one amount increases the other decreases at the same rate.
2) Multiply to find how many biscuits Rhys can bake in 6 hours: 2) This means that if one amount is doubled, then the other amount is halved.

125 x 6 = 750 biscuits
3) To work out how a value changes, first you need to
multiply to find the value for one thing.

1) Freya is making soup. She needs 500 g of carrots to make 1 litre of soup.
How many grams of carrots does she need to make 1.5 litres of soup?

5 people take 12 minutes to change all of the light bulbs in a restaurant.
How long would it take 3 people to change all of the light bulbs?

1) Start by working out how long it would take
one person to change the light bulbs.

S people take 12 minutes, so you need to muitiply 5 by 12:
5 x 12 = 60 minutes

2) Divide to find the time for 3 people:
60 = 3 = 20 minutes

2

1000 ml of lemonade contains 250 ml of lemon juice.
How much lemon juice does 600 ml of lemonade contain?

3) Leon runs 10 km in 49 minutes. Assuming he runs at the same speed,
how long should it take him to run 18 km? 2 people will each have to paint at a rate of 45 m? per hour
to finish painting a house exactly on schedule.

At what rate would 6 people each have to paint to finish
exactly on schedule?

1) Start by working out the rate for one person.
Srishti collects the following information about train fares and journey distance. There are 2 people so multiply 45 by 2:
| Price of Ticket (£) | 4 [ 8 [ 2] 18] 2 x 45 = 90 m? per hour
(iain Journey Distancelam) | 16 | 32 [ 64 | %0 | 2) Then divide to find the rate for 6 people:

She says that the distance of a train journey and the price of the ticket 90 = 6 =15 m? per hour
are directly proportional. Is she correct? Explain your answer.

4

How many people would be needed so they
could paint at a rate of 9 m? per hour?

3) Divide the rate for one person by the new rate
(9) to find the number of people needed:

90 - 9 =10 people
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Peter is making solid balls out of different metals. The balls all have the
same weight. The volume of each ball is inversely proportional to its density.

He makes one ball out of aluminium. lts volume is 108 cm? and its density
is 2.6 glem’. He uses steel to make a new ball with a density of 7.8 glem®.

What is the volume of the steel ball?

1) First, look at how the densities are related. S e
7V8?2'6:3 Attt gt
So the density of the steel ball is three times greater
than the density of the aluminium ball.

2) Since volume is inversely proportional to density, the volume of
the steel ball must be a third of the volume of the aluminium ball.

108 =3 =36 cm’

1) A call centre has 5 people answering calls. To answer all of the

2

=

calls, each person needs to work at a rate of 14 calls per hour.
At what rate would 7 people need to work to answer the same number of calls?

The time is takes an object to move a certain distance is inversely proportional
to the speed that it's travelling at.

It takes a car 12 minutes to travel the length of a road
if it goes at an average speed of 60 mph.

a) How long would it take the car to travel down the same road
if it travelled at an average speed of 30 mph?

b) If it takes the car 36 minutes to drive down the road, what will its average speed be!

Section One — Number
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Formulas in Words

| A Formula is a Type of Rule |

1) A formula is a rule for working out an amount.

2) Formulas can be written in words. Sometimes, it can be tricky to spot the formula.

[ EweLE

Sia packs 40 boxes an hour. How many boxes can she pack in 6.5 hours?
You're told that: “Sia packs 40 boxes an hour” This is a formula. You can use
it to work out how many boxes Sia can pack in a given number of hours.
1) The calculation you need to do here is:

Number of boxes = 40 x number of hours

2) You've been asked how many boxes Sia can pack in 6.5 hours,
so put ‘6.5 into the calculation in place of ‘number of hours™:
Number of boxes = 40 x 6.5 = 260

You can use the same formula to work out how many
boxes Sia can pack in any number of hours.

| Formulas Can Have More Than One Step |

Some formulas have two steps in them. You need to be able to use two-step formulas.

EwPE

Owen has moved into a new house. The telephone company will charge
him £110 to connect his phone line, then line rental at £11.50 per month.
How much will Owen'’s phone line have cost him after 12 months?

The formula here is “£11.50 per month, plus £110™.
1) Work out the calculation you need to do:
Step 1: 11.50 x number of months

D,
budsmozon =
calcultions imvoking =

Step 2: + 110 g Nakas w2
Cost of phone line = (11.50 % number of months) + 110

2) Then just put the right numbers in.
In this case it's 12" in place of ‘number of months™

(11.50 x 12) + 110 = £248
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1)

2

=

3)

4)

5)

Dan is getting some furniture delivered. Delivery costs £5 per item.
How much will it cost Dan to get 7 items of furniture delivered?

Chrissie needs a wallpaper stripper. It costs £12.50 a day to hire, plus a deposit of £40.
How much will it cost Chrissie to hire the wallpaper stripper for 3 days (and the deposit)?

Angela is leaving her car parked at the airport whilst she goes away on business for 5 days.
It costs £24.50 per day to park there and there is a one-off charge of £15.
How much will it cost Angela to park for 5 days?

Shabnam is a babysitter. She charges £5.00 an hour before midnight and £6.50 an hour
after midnight. How much will Shabnam earn babysitting from 8 pm to 2 am?

Josie takes a taxi when she travels between her house and town.
The journey from her house to town (or the other way around) usually costs £8.
If she travels after 11 pm the journey costs £12.

In one week Josie travelled to town and back four times. All the trips to town were before
11 pm. One journey back was after 11 pm. How much did she spend on taxis?
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Formulas Using Letters

| Formulas Can be Shown Using Letters I

1) You might be given a formula made up of letters. Each letter represents something.
2) Sometimes formulas don't use 'x’ or *+.

3) Instead, @ x b is written as ab and a = b is written as %.

To work out the surface area of a hemisphere, you
square the radius and multiply by three lots of pi.
As words, this can be written as:

surface area = 3 x 7t X radius’
The formula can be shortened by using letters instead of full words.

S=3xmxxr=3r?
§ represents surface area r represents radius
S O T

= For mare on sadace area se page 5 and for pi see page J1 =
T I I g I ey AN R g g TN g RE RIS

| Putting Numbers into Formulas

If you have a formula written in letters, you can substitute
numbers in by replacing the letters with numbers.

[xaweie L)

A bowl of jelly has a radius of 9 cm. When the jelly is S =3rr?
tipped out of the bowl it is a perfect hemisphere.
What is its surface area’ Give your answer to the nearest whole number.

1) Start by working out which letter you know the value of.
You're told that the radius is 9 cm, sor=9 em.

2) Then substitute this number into the formula:

$=3mr? R LTI I o
= The units are om squared (an’) =
= youre multipling 2 adus -
S membyaaduam -
Zoannuniunuoiran®

§=3xmxr
§=3xmx9P
§=7634.. = 763 to the nearest whole number

So the surface area of the jelly is 763 cm? to the nearest whole number.
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L Expeie 2

Temperature can be measured in degrees Celsius (°C) or degrees Fahrenheit (°F).
TheformulaF:%C+32 can be used to swap between the two.

C represents Celsius and F represents Fahrenheit.

If the temperature is 15 °C, what is the temperature in Fahrenheit?

1) Write out the formula in full: F=—:—XC+32
2) Put numbers in place of any letters you know.
Here you're told that C = 15: F=2x15+3

3) Work it out in stages.
Write down values for each bit as you go along:  F =27 + 32
F=59
So the temperature is 59 °F.

GlobalPhone mobile phone contracts are worked out using the formula below:
cost = n{5n + 1000)

cost = price in pence, m = number of months,
n = number of text messages per month.

Rosie buys a 12-month contract, with 500 texts per month.
She also buys a new phone. In total, the contract and the phone cost £780.
What is the price of the new phone!
1) Start by writing the formula out in full.
The formula can be written as:  cost =m X (5 x n + 1000)
2) Work out what values the letters have:
Rosie buys a 12-month contract, som = 12.
She gets 500 texts, so n = 500.

3) Substitute these numbers into the formula:
cost =12 x (5 x 500 + 1000)
cost = 12 x (3500)
cost = 42 000p = £420
4) Find the price of the phone by subtracting the
cost of the contract from the total cost:
780 — 420 = £360

So the price of the new phone is £360.
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1)

2)

3)

4)

5

=

6)

What is the value of 6ab” if ais 4 and b is 77

What is the value of 42 when a = 9 and b = 122

A teacher is organising a school trip. The formula's = ¢ + 20 is used to work out the number
of staff needed on the trip. s represents the number of staff needed and ¢ represents the
number of children on the trip. If 80 children are on the trip, how many staff are needed?

The area of a trapezium is given by the length of the base plus
the length of the top, multiplied by half of the height.

a) Write this as a formula where A = area, a = top length. b = base length and h = height

b) What is the area of a trapezium with a base length of 13 cm,
a top length of 5 cm and a height of 6 cm?

Aki uses the formula below to work out how many fence posts he needs.
n= -g +5
n = number of fence posts p = number of fence panels
Aki's front garden fence will have 112 panels. How many fence posts does he need?

The formula on the right is used to find the cost in pounds Comt= 40045
of hiring one bike (including a deposit). ill wants to hire ) » s
4 bikes for 5 hours. How much will this cost? n = number of hours
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l Working with Money |
1) If you get a question on money, the units will probably be pounds (£) or pence (p).
2) You need to be able to switch between using pounds and using pence.

To go from pounds to pence, multiply by 100. Resisobiathak

To go from pence to pounds, divide by 100. 82100y,

3) You may get a question that uses pounds and pence.

4) If you do, you'll need to change the units so that they're all in pounds or all in pence.

B

Callum buys fish and chips for £5.25, a carton of gravy for 60p and a
cup of tea for 75p. How much does he need to pay in total?
1) Change the carton of gravy and cup of tea from pence to pounds.
60p = 100 = £0.60
75p = 100 = £0.75

2) All the prices are in the same units now (£), so just add them up.
£525 + £0.60 + £0.75 = £6.60

5) If the question tells you what units to give your answer in then make sure you use those.
If it doesn't, then it’s a good idea to use pounds if the answer is more than 99p.

1) a) Whatis £16.42 in pence? b) What is 210p in pounds?

2) Nasir buys a badminton set for £27.99, 2 sweatband for £1.20 and a bottle of water for 70p.
He pays with 2 £10 and a £20 note. How much change does he get?
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| Discounts or Increases Can Be Given as Percentages |

Money questions often involve percentages.

AL LR PR R IR L,
= Seepage 28 for morean -
Orking out perceniages with —
of without your calculatoe -
Y

For example, you might have to work out how much you save
when you get a discount. You could also be asked the new price
of something when it is increased or reduced by a certain percentage.

[ EomPie L

A shop is having a clearance sale. All items are 42% off.
A pair of designer shoes normally costs £325.

1) How much do you save when buying the shoes during the sale?
Write it down: you save 42% of 325.
Change the percentage into a decimal: 42% = 42 = 100 = 042

Change the ‘of” to "x” and work it out: 42% of £325 = 0.42 x 325
=£136.50

Don't forget to use the correct money formab. (The answer is £136.50, not £1365)
2) How much do the shoes cost during the sale?
Subtract the savings from the normal cost: £325 — £136.50 = £188.50

e 2

A camp site charges £54 per day to park

a caravan. The price is increased by 18% 0 N B
during the peak season. This calendar 71819110111 12]13
shows the dates of the peak season. === 415116117 (18 19 20
How much does it cost to park a caravan 21){22 |23 [ 24 [25 | %6 | 27
for 7 days beginning on Monday the 21st? 28293031

1) Find the cost per day of parking in peak season. D = peak season

Find 18% of £54: 0.18 x 54 = £9.72

Add this to £54: 54 +9.72 = £63.7) e You could do this in one step by
calculating T18% of the normal cost:

So in peak season, it costs £63.72 per day 118% of £54 = 118 = 54 = £6372

to park a caravan.

2) Now work out the total cost.

Out of the 7 days there are...
* 4 days not in peak season: 4 x £54 = £216
* 3 days in peak season: 3 x £63.72 = £191.16

So in total it costs 216 + 191.16 = £407.16 to park the caravan.
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| Discounts Involving Fractions | | Profit as a Percentage |
You might need to calculate a fraction of a price to work out a discount. : ;,: ‘:‘:f:m:,):‘_,:,:::; A 1) Profit is the difference between your costs and the money that you make.
TR IYS
m 2) The profit from selling an item is often given as a percentage of the costs involved.
A cruise usually costs £1698. A special offer gives 1—57_ off the price. @
i i i ise?
Pl i Foeclover prica ofsthe o Chloe makes and sells stuffed animal toys. The cost of making her last toy
1) First you need to work out i of £1698: was £40. The toy sold on an auction website for £52.
5 =12 x 1698 = £707.50 How much profit did she make as a percentage of her costs?
So the special offer gives £707.50 off the cruise. 1) Work out the profit: Profit = selling price — costs
2) Then you need to take this number away from £1698: =£52-£40=£12
1698 — 707.50 = £990.50 2) Work out the percentage profit % profit = 12 = 40 x 100 = 30%

So the special offer price is £990.50.

1) Sabrina buys a raincoat. It normally costs £59, but she buys it at a 12% discount.
1) A pair of boots normally cost £152 but are on sale with % off of their normal price. How much does Sabrina save using the discount?
How much do they now cost?

2) A parking fine costs £70. If it is not paid within two weeks, it increases by 62%.
2) A fast food chain buys burgers from a food supplier. Quant Disc How much will the parking fine cost after two weeks?
They're given a discount depending on how many they buy. o))
The table on the right is used to calculate this discount. Fewer than 500 0
The full price of a single b is 27p. 2
UA e ) . sln# N fs ! SLRE 15 3) Tahel works in a supermarket. She is marking down items for a sale. A TV costing £248 is
What is the difference in the price to pay between given a 26% discount. Tahel prices the TV at £194. Has Tahel changed the price correctly?
ordering 1100 burgers as a single order or as two More than 1000 %
orders of 5507 Give your answer in pounds (£).
4) Dafydd sells DVDs on a market stall. He buys the DVDs for £2.60 and sells them for £3.90.
What is Dafydd’s percentage profit on each DVD?
3) Frankie is deciding which of three new cars to buy. Car A B ¢
T [ on e T nom e dechw i R 6072 | £6611 | £6460 5) Luke makes fruit cakes for a stall at a village fete. It costs Luke £1.80 for
8 : el 3 | 32| 2 the ingredients for each cake. If he wants to make exactly 35% profit on
Which car is the cheapest after the discounts? : 8 1 9 each cake, how much money should Luke charge for each cake?
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| Calculate the Price Per Item to Work Out Value For Money

1) If you're buying a pack of something, you can work out how much
you're paying for each item.

Price per item = total price = number of items

2) You can then compare the price per item for that pack with other packs.

Exneie)

A shop sells crisps in multipacks of 6 or 11.

The é-pack costs £1.68. The 11-pack costs £2.97.

Which pack is better value for money?

6-pack: Price per bag = £1.68 + 6 = £0.28 w_ s g i e s g
11-pack: Price per bag = £2.97 ~ 11 = £0.27 <~

The 11-pack costs less per bag, so it's better value than the 6-pack.

Work Out the Value of Offers to Find the Best Deal

To find the best deal, you need to work out how much you'd pay with each offer
or which offer takes the most off the total price.

e

Malcolm wants to hire a van for five days from either Hire-a-van or Speedy Hire.

Hire-a-van — £165 per day with 15% off the total price
for bookings of more than one day

Speedy Hire — £163 per day
Malcolm has a voucher for £99 off that he could use with Speedy Hire.

Which company should Malcolm use to get the best deal?

Hire-a-van == Cost of five days’ hire = £165 x 5 = £825
Discount for booking five days = 0.15 x £825 = £123.75
Total cost = £825 - £123.75 = £701.25
You could ako do 15% off < 100% — 15% = B5% of the price, and 085 x £825 = £70125
Speedy Hire = Cost of five days” hire = £163 x 5 = £815
Voucher discount = £9%9
Total cost = £815 - £99 = £716

So Malcolm will get the best deal by hiring a van from Hire-a-van.
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A pet shop sells 2 6-can multipack of dog food for £3.18 and a 15-can multipack for £7.80.
Which multipack is the best value for money?

Gillian is buying a new carpet that she would like fitting in her lounge.
The carpet showroom offers Gillian free fitting or 20% off her total bill.

The cost of the carpet is £396.50. The cost of fitting is £120.00.
Which offer will save Gillian the most money?

Bottles of | de are sold individually and in packs of four.
A pack of four bottles normally costs £4.80, but today there is a 50% discount.
Individual bottles are on a ‘buy one, get one half price’ offer. They normally cost £0.90 each.

Josh wants to buy 12 bottles of lemonade. What is the cheapest way that he can do so?

1) Interest is money that’s added on to the value of something. It's given as a percentage.

2) For example, money saved in a bank account earns interest. Items that you buy on
payment plans also cost more over time because interest is charged on them.

3) When working with interest, calculate the percentage of the
amount and then add it to the original amount.

e

Lara takes out 2 loan of £10 950 to pay for a car. She pays back the loan in
one year, plus 12% interest. How much money did Lara pay back in total?
Find 12% of £10 950: 0.12 x 10 950 = £1314

Add this on to £10 950: 10 950 + 1314 = £12 264

You could ako do this in one step: 112 % 10 950 = £12 264.
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l Compound Interest is ‘Interest on Interest’ Budgeting
1) Interest can be added over and over again. For example: 1) Abudget is a record of the amount of money you earn and the amount you need to spend.
* Money saved in a bank account might earn interest once every year. 2) Budgets are used to control costs and incomes. For example, a business

* Money owed on a credit card might be charged interest every month. might e 3 budpet =0 that It doesn spand than 1€ eas
2) Compound in b tarastthat b calub e ase ntage of the current 3) Abudget can be a list or table of things with an amount of money set aside for each.

value of something, including any interest that has already been applied.
w Hafeez plans to open a market stall. The table _
on the right shows his budget for weekiy costs. Stock 705
Yusuf puts £40 into a savings account that earns 5% compound interest per annum. What percentage of his costs are in rent? Rent 217
H ch ill he have after th ? ‘per annum’ means once a year.
Rl sl i T & i Answer: 1) Find the total costs for a week: Méages 153
You need to add on interest once a year for three years. L 705 + 217 + 163 = £1085
Fachyear tidotarest i caleulatad e +% of e curypnc savings: Z .-,;::5:1:., 2) Find the cost of rent as a percentage of the total:
1) Find 5% of £40: 0.05 X 40 = £2 g, Compound interest increases e RIS 217 = 1085 x 100 = 20%
Add this to £40: 40+2={42 every year, but it & alway
et 5% Z;y:,, z; ,,Mu:t Hafeez calculates that he'll need to earn £155 on each e
So Yusuf will have £42 after one year. day of the week to break even. Is Hafeez correct? I:[:’;“: ;":‘I e
2) Find 5% of £42: 0.05 x 42 = £210 Round to the nearest 1p Answer: There are 7 days in a week, so his weekly equal to total cast.
Add this to £42: 42+ 210 = £4410 i the interest has more income would be: 7 x £155 = £1085
than 2 decimal places. 5 5
So Yusuf will have £44.10 after two years. P His weekly costs are £1085. So yes — Hafeez is correct.
3) Find 5% of £44.10: 0.05 x 4410 = £2.205 = £2.21 to 2 d.p.
e Vi ik e 4G altoe v ymarn 1) Deborah is planning a holiday. Her budget is shown in the table below.

ftem Travel | Hotel | Shopping | Food & Drink |

T

a) What is Deborah’s total budget?

1) Frank puts £1825 into a pension fund that earns 6% compound interest per annum.
How much is the pension fund worth after 2 years?

b) What percentage of Deborah's total budget is set aside for shopping?

2) Zola takes out a loan of £750. She is charged 10% compound interest every month. 2) A social club is organising its annual banquet.

If Zola doesn’t pay back any money, how much will she owe after three months? The club has 120 members and at least a quarter are expected to attend.
A catering company is hired to supply the food. They charge £24.50 per person.
What is the minimum amount of money that the club should budget for the food?
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Rates of Pay

1) Arate of pay is how much something costs per unit of time. For example, a phone call 1) A tax is an amount of money paid to the government.

might cost 5p per minute. If a call lasted for 8 minutes, it would cost 8 x 5p = 40p. 2) For example; cotincil tax is paid to the local council.

2) Rates of pay can also be used to show how much money someone earns. The amount paid depends on the value of the property that you live in.
For example, 2 person might earn £7.83 per hour.

m_ 3 The table on the right is used to calculate council tax.
Jill is supposed to work 37.5 hours a week and earns £9.62 per hour. Marv’s house is valued in Band C. He lives alone, A £1035
During a busy week, she is asked to work a total of 40 hours. so the council tax is reduced by 25%. B £1208
For the extra hours, her pay is increased to £12.10 per hour. How much does Marv pay in council tax? & £1380
How much will Jill earn this week? 1) The council tax for Band C is £1380. _ .
1) Find how much she earns for her normal hours:  37.5 x £9.62 = £360.75 2) Find 25% of £1380: 0.25 x 1380 = £345  You could do: 75_11(')“(;“_";“
2) Calculate h xtra h he will work: 40 —37.5 = 2.5 hou : : = = 75% of cost
) R O by i DOSRS She A ii 3) Subtract this from £1380: 1380 -345=£1035 o 0
3) Find how much she earns for the extra hours: 2.5 x £1210 = £30.25
In total, Jill will earn 360.75 + 30.25 = £391. 3) Another example is income tax. It is calculated as a percentage of a

person’s income — but only the income that’s above a certain amount.

Cprcice Quesions [ covec )

Jameela must pay 20% income tax on all earnings above £12 500 in a year.

1) A premium-rate telephone line charges £3.60 per minute, plus a fixed cost of £1.20. If Jameela earns £35 000 in one year, how much income tax does she pay?
How much would a call lasting half an h: 7
A e U R s e 1) Work out how much Jameela earns above £12 500:
35 000 — 12 500 = £22 500 \ .
2) Now calculate 20% of the remaining amount: a ‘personal allowance’
20% of £22 500 = 0.2 x 22 500 = £4500 Hew XS ER 500,

2) Ahmed has 2 job that pays £410 a week. How much will Ahmed earn in:

2 12weoks? b S2weeks?

1) VAT (value-added tax) is paid on things that you buy. [VAT %) Teems
The table on the right shows the 2019 VAT rates. 20 Chocolate and crisps
Ahmed is offered a new job that pays £22 000 per year. This 1= how much VAT i charged oncartai frams S| Gas and electric
as a percentage of the item’s cost. =
c) If Ahmed takes this new job, will he earn more in 2 year than with his current job? 0 Fruit and vegetables

Before VAT is added, Simon pays 12p per unit of
electricity plus a fixed charge of £87 per year.
How much does Simon pay in VAT if he uses 3000 units of electricity in one year?

3) Leanna hires a cleaning company to clean her house. They charge £15 per hour.
She was charged £48.75. How long did it take to clean Leanna’s house?
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DT U oo i

1) To convert between units, you need to multiply or divide by some number.
This number is called the conversion factor. For example:

l Measures Have Units |
1 km =1000 m 1 foot = 12 inches
1) Things that you measure have units. For example, metres (m) or grams (g). To convert between kilometres and To convert between feet and inches,
2) They're really important. For example, you can’t just say that a distance is 4 — metres, the conversion factor is 1000. the conversion factor is 12.
you need to know if it's 4 metres, 4 kilometres, 4 miles, etc.
3) There are two types of units: metric and imperial. You'll need to be able to use both. 2) Whatever units you're using, the method is always the same:

+ Find the conversion factor.

Units of Length [ Motriclength | + Decide whether to multiply or divide by it.

1) Length is how long something is. 1em=10mm + Work out your answer.
2) Metr:ic units for length are millimetr‘es (mm), 11 l;“ﬂi%%%g;:‘
centimetres {cm), metres (m) and kilometres (km). 3) For metric to metric conversions, the conversion factor will be 10, 100 or 1000.
3) Imperial units for length are inches (in), _ You'll need to remember these — you won't be told them in the test.
feet (ft), yards (yd) and miles. et b m
4) Length can be measured in either metric or imperial units. 1 yard = 3 feet

For example, a football pitch may have a length of 90 m, 1 mile = 1760 yards What is 2.7 km in m?
which is about the same as 98 yd. 1) Write out the information that you know: —1 km = 1000 m

1 km = 1000 m
Units of Weight

So the conversion factor is 1000.
2) A kilometre is longer than a metre. So to go from km to m,
1) Weight is how heavy something is. the number should get bigger. So you need to multiply.
2) Metric units for weight are grams (g) and kilograms (kg). 3) Work out your answer: 2.7 x 1000 = 2700 m
3) Imperial units for weight are ounces (0z),

pounds (Ib) and stones (st).

v e S e 1b=16 g z
) Welgie an be motswsd i oo marrc or inparial . |

For example, a 7 pound baby weighs about 3.2 kg.

1) How many metres are in 7.5 km?

| Units of Capacity |
1) Capacity is how much something will hold.
2) Metric units for capacity are millilitres (ml) and litres (L).

2) What is 6400 g in kg?

3) Imperial units for capacity are fluid ounces (fl. oz),
pints (pt) and gallons (gal).

4) Capacity can be measured in either metric or imperial units.
For example, 2 1 litre bottle holds about 1.76 pints.

3) What is 560 millilitres in litres?

1 pint =20 fl.oz
1 gallon = 8 pints
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| Conversions With Imperial Units |

1) If you have to convert imperial units, you'll be told the conversion factor.

2) You could get imperial to imperial conversions as well as conversions between

imperial and metric units.
1ozisequalto28g

1 gallon is equal to 8 pints.
How many pints are in 13 gallons? How many ounces are in 140 g?
1) You're told that10z=28g.

1) You're told that 1 gallon = 8 pints.
So the conversion factor is 8. So the conversion factor is 28.

2) A gallon is more than a pint. 2) A gram is less than a ounce.

So to go from gallons to pints, So to go from g to oz, the
the number should get bigger. number should get smaller.
So you need to multiply: So you need to divide:

13 gallons is 13 x 8 = 104 pints

140gis140+-28=5o0z

1) 1kgis equal to 2.2 Ib. How many Ibs are in 15 kg?

2) 1 km = 0.62 miles. Sally has cycled 10 km. How far has she cycled in miles?

3) 1 litre = 35 fluid ounces (fl.oz). Joe needs 7 fl.oz of milk for a recipe.
a) How many litres of milk does Joe need?

b) How many millilitres of milk does joe need?

4) 1 foot =12 inches. 1inch =2.54 cm.
Chris is 6 feet and 3 inches tall. How tall is he in em?
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| Converting Between Other Units

1) You can convert between any units so long as you know the conversion factor.

2) For example, you can convert between currencies. If the exchange rate between
pounds (£) and euros (€) is £1 = €1.13, then the conversion factor is 1.13.

STEERIEER R EO TR e

3) Another example is converting between millilitres and Sot page 67 for more =
cubic centimetres: 1 ml = 1 ecm?, so the conversion factor is 1. on units of volume. _ —

A g

Fiona visits Japan and returns home with 12 000 Japanese Yen (¥).
How much is this in pounds? The exchange rate is £1 = ¥137.35.

1) The conversion factor is 137.35.

2) 1 Yen is worth less than £1. So to go from Yen to pounds,
the number should get smaller. So you need to divide.

3) So ¥12 000 is equal to 12 000 + 137.35 = 87.368... = £87.37.

Practice Questions

1) 1 British pound (£) is worth 1.2 US dollars ($).
Deepika paid $450 for a flight How much is this in pounds?

2) Arnie has an empty jug with a capacity of 500 cm®. He pours water into the jug.
stopping when the water takes up three quarters of the jug’s capacity.

How many millilitres of water did Arnie pour into the jug? (1 cm® =1 ml)

3) Jess has a swimming pool in the shape of a cuboid.
It is 4 m wide, 9 m long and has a depth of 2 m. 2m

How many gallons of water are needed to fill Jess's pool? } /
(1 m*=1000Land 1 gallon=45L)
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I Conversion Graphs |

A conversion graph is a line graph that can be used to convert between units.

[ exaeies)

Here’s a conversion graph for miles and kilometres.

1) How many miles is 8 km?

Conversion graph for
miles and kilometres.

+ Find 8 km on the horizontal axis and
move up until you get to the line.

Go directly across to the vertical axis.
The value on the vertical axis

is the answer — 5 miles.

.
Miles

2) How many km is 3 miles?

AT e

« Find 3 km on the vertical axis and 2 4 6 B8 10 12
move across until you get to the line. Kilometres (km)

+ Go straight down to the horizontal axis.

+ The value on the horizontal axis is the answer, so it's roughly 5 km.

1) Use the conversion graph in the example above to answer this question.

a) Whatis 6.5 km in miles? b) Which length is greater: 7 miles or 11 km?

2) The graph on the right can be used to
convert between pounds and kilograms. 3.

a) Whatis 2.2 Ibin kg?

o

b) Whatis 1.8 kg in Ib?

Kilograms (<g)

c) Greg is baking bread.
He needs to weigh 2 kg of flour, but his scales only
show pounds. How many pounds of flour should he weigh?
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Speed and Density

I Speed is ‘distance per unit of time’ I

1) Speed is how fast something is moving. Some common units for speed are
miles per hour (mph), metres per second (m/s) and kilometres per hour (km/h).

2) To calculate the speed of something, you need to divide the distance it has moved
by the time it has taken to move that distance.

3) The formula for calculating speed is:  speed = distance = time

RUnununos
= Serpages 4! =

Eric drives 180 miles in 3 hours. What is his speed in mph? n_;ﬁ'}‘;;;‘; =
e S

1) Write out the formula:

2) Putin the numbers:

3) Work out the answer:

speed = distance + time
speed = 180 + 3
speed = 60 mph

4) You may need to convert one or more of the units first to get the correct unit of speed.

Siobhan runs 9 km in 45 minutes. What is her speed in km/h?

1) You're asked for the speed in kilometres per hour (km/h) but the
time is given in minutes. So first, convert from minutes to hours:
45 minutes = % of an hour = 0.75 hours
2) Now work out the speed using the formula:
speed = distance + time =9 = 0.75 = 12 km/h

1) Liam runs 200 m in 25 seconds. What is his speed in m/s?

2) Tina completes a 26-mile marathon in 150 minutes. What was her speed in mph?
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| Distance and Time Calculations |

If you know the speed and either the distance or the time,
then you can work out the one that you don’t know.

The formula for time is: The formula for distance is:

time = distance + speed

Eawries)

A train is moving at a speed of 10 m/s.
: : . The speed is given in m/s
1) How much time does it take for the train to travel 50m? (. .. ) o the

Use the formula: time = distance = speed time s in seconds.
250210~ 5 saconds 4~

2) How far does the train travel in 7 seconds?

distance = speed X time

The speed is given in m/s
Use the formula: distance = speed X time (melres per second) o the
=10x7=70m distance is in melres

1) Dimitri is planning a car journey.
He has sketched the roads that he could take.
Dimitri will obey the following speed limits:
* The road from A to B has a 50 mph speed limit.
+ The road from B to C has a 20 mph speed limit.
* The road from A to C has a 70 mph speed limit.

a) What is the fastest route from A to C?

b) Dimitri decides to take the route that passes through B.
He sets off from point A. After 1+ hours, his car breaks down.
If he travels within the speed limit, what is the farthest he could have travelled?
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Density
1) Density is a measurement that relates the weight of something to its volume.

Some common units of density are g/cm® (grams per cubic centimetre) and
kg/m?® (kilograms per cubic metre).

2) For example, if you had equal sized cubes of
cork and lead, then the cork would weigh less.
It has a lower density.

density = weight + volume
volume = weight = density
3) The formulas linking density, weight and volume are: e

You might see weight referred b as ‘mass, bul just Leat it the xame.

Eoweit

Yoshi puts a measuring jug on top of some weighing scales —
and sets the scale to zero. He then pours water into the jug.
What is the density (to 2 decimal places) of the water? \

1) There is 15 ml = 15 cm® of water. It weighs 14.89 g.

(.
2) Use the formula: density = weight = volume @
=14.89 = 15 =0.99266..

The units are gfem’ a5 the weight
iz in g and the volume is in cm’

Sarah cuts a piece of wood in the shape of a cuboid. It is 3 cm long,

2 cm wide and 1 cm thick. The wood has a density of 0.7 glem®. |, {0y
= Sorpage 93k -

What is the weight of the piece of wood that Sarah cut? S ot on e

Aatgianaeniad

1) Work out the volume of the piece: volume=3x2x1=6cm’

2) Use the formula to find the weight: weight = density x volume
=07x6=42g

weight = density % volume

=0.99 glem? Remember, 1 ml < 1 cm’.

Practice Questions

1) Diamond has a density of 3.5 glem.
‘What is the weight of a diamond that has a volume of 0.2 cm*

2) A block of ice weighs 12 400 kg. It has the shape of a cylinder, with a radius of 1.2 m and
2 height of 3 m. What is the density of the ice? Give your answer to one decimal place.
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Perimeter

| Finding the Perimeter of a Shape |

1) The perimeter is the distance around the outside of a shape.

2) To find a perimeter, you add up the lengths of all the sides.

Find the perimeter of the shape on the right.

2cm

Just add up the lengths of all the sides 3 Scm
— be careful not to miss any. .

Perimeter=7cm+3cem+2cm+2em+5cm+5em =24 cm
IF your test is on-screen, it could help to do a quick sketch of the shape on paper.

3) If youre only given the lengths of some of the sides, you'll have to work out the rest
before you can calculate the perimeter. For squares and rectangles, this is fairly simple.

This square has four sides, This rectangle has four sides, but you're

but you're only given the only given the lengths of two of them.

length of one. i 7l

For squares, all sides . fgt':;mgless'i;id@{
have the same length. s d\eosamppoe longch, I

So the perimeter is This i 3 '3 by 9" rectangle.

3+3+3+3=12cm. So the perimeteris 9 +3 + 9+ 3 =24 cm.

4) It’s a bit harder to find the lengths of unknown sides if you're not dealing with rectangles.

EomPLE )

What is the perimeter of the shape on the right?
1) First, you'll need to work out the missing length.

The full height of the shape is 8 cm,
50 these two lengths must add up to 8 cm.
Missing length =8 cm -5 cm
=3 cm
2) Now you can just work out the perimeter as usual:

Perimeter =8cm+7cm+5cm+3cm+3em+4em=30cm
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| Changing a Perimeter by Removing Parts |

n

If you remove a part of a shape, you can find the perimeter of the shape that’s left over.

EXRa

The perimeter of the shape on the right
is 30 inches. The shaded part is removed.

What is the perimeter of the shape that’s left over?

1) The shaded part is a 3 by 7 rectangle.
Its perimeter is 3 + 7 + 3 + 7 = 20 inches.

2) Not all of this is lost when the shaded part is
removed. There is a shared edge that remains.
Its length is 7 — 3 = 4 inches.

3) Subtract the perimeter of the shaded part
from the total perimeter, but add back on
the length of the shared edge:

Perimeter of shape left over = 30 — 20 + 4 = 14 inches

7in

Practice Questions
1) What is the perimeter of the shape below?
3cm {18 em 4cm
36em
131 em

2) The perimeter of the larger square on the right is 20 cm.
The smaller shaded square is removed.
What is the perimeter of the shape that is left?

]
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| The Perimeter of a Triangle |

You can find the perimeter of a triangle by adding up the lengths of all its sides —
just like you would with a rectangle.

What is the perimeter of the triangle on the right? 4 ¢ 2 an
Just add up the lengths of all the sides:

Perimeter =6 +4+2=12cm 6 cm

You may need to use properties of the triangle to first find the length of a missing side.

Find the perimeter of the isosceles triangle on the right.

The triangle is isosceles, so two sides have
the same length. The missing length is 5 cm.
So the perimeteris 5+5+3 =13 cm.

Practice Questions

1) Work out the perimeter of each of these triangles.

a) b)
2'“ e

4 cm 5o

2) What is the perimeter of the equilateral triangle on the right?

3)

A line of symmetry has been drawn on the triangle on the left.
[2 cm What is the perimeter of this triangle?
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| Lengths in Circles Have Special Names |
1) The diameter is the distance from one side of the
circle to the other, passing through the centre.

2) The radius is the distance from the side of the
circle to the centre. It's half the diameter.

3) The circumference is the perimeter of the circle
— the distance all the way around the edge.

circumference

Finding the Circumference of a Circle |
1) To work out the circumference of a circle, you have to use a special number called ‘pi"
You write pi using the symbol &

2) mis a decimal number that goes on forever. To three decimal places, it's 3.142.

3) If your calculator has a & button, you can use that just like any of the number keys.
You might be told what value to use in place of r. (For example, 3.142, 3.14 or %).

4) The formula for calculating the circumference of a circle is:
Youl need Lo remember

Circumference of circle =  x diameter & formula. It won't be
gven in your Lest.

caaried

Find the circumference of this circle.
Give your answer to two decimal places.

Use the formula: circumference = 7t x d.

Be careful —
Sometimes “diameler” is shorlened to *d. Here, it's 8 cm S
Circumference of circle = x d radius instead of
=nx8 the diamcter, make
sioninonne = 2593274, I you dont have 3 button sure to doable it.
= 26 for = )
e b~ =25.43 cm o your caulator, you'd dor

crcurnference = 3142 x B
= 25136 = 2514 cm

BT

Question

1) Find the circumference of each of these circles. Give your answers to two decimal places.
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| Questions Involving Different Shapes and Lengths |

Sometimes you'll have to deal with different shapes and lengths in one question.

| Questions Involving Length | m

1) There are lots of different types of question that involve length. Alan wants to build a feature wall at the end of his patio. The two types of
bricks he has and the pattern he wants to arrange them in are shown below.
He needs to leave a 1 cm gap between each of the bricks. Gaps at the ends

Working with Lengths

2) There's no single right way to answer them. Just use the information

that you're given and work through it in a sensible way.

[ Eoweie )

Ruaridh is tiling his kitchen floor. The floor is 2.8 m wide and 4.4 m long.
The tiles are 40 em long and 40 cm wide. How many tiles will Ruaridh need?

1) Start by changing the sizes of the tiles from cm to m,
so that all the lengths are in the same units:
40ecm=+100=04m Each tile is 0.4 m by 0.4 m.

2) Work out how many tiles he needs to make one row across the kitchen:
44m=04m =11 tiles w=—) 44m
3) Work out how many rows are needed:
28m=04m=7 —
m =7 rows S
4) Calculate the total number of tiles.
He'll need 7 rows of 11 tiles: 7 x 11 = 77 tiles

[Eowee 2]

Georgina is a security guard. She patrols around
2 building shaped like 2 semicircle. Last night,
she walked six and a half times around its perimeter. “ 118 yards

To the nearest yard, how far did Georgina walk? A semicircle is a circle cu
in half along its diameter.

1) You need to calculate the perimeter of the building.

The length of the curved side w3 curved side = & x diameter = 2
of the building is half of the =rx118+2
circumference of the full circle. =185.353... yards

The perimeter of the building  «3» perimeter = 185.353... + 118
is the length of the curved side, =303.353... yards
plus the length of the flat side.

2) Now work out the total distance Georgina has walked:
distance walked = 6.5 x 303.353... = 1971.80... = 1972 yards

Section Two — Measures, Shape and Space

that aren’t big enough for whole bricks will be filled with concrete.

8cm

10 cm Space to be filled with concrete

@3 < )
e

The wall needs to be 325 cm across and will be two rows high.
How many of each type of brick will he need?

1) Group the lengths together into a section of wall 17cm_ 8cm
that will repeat over and over. For example... /-*

One large brick, a gap, one small brick and another
gap has a total lengthof: 17 +1+8+1=27cm 1cm

2) The wall needs to be 325 cm across.
325 =27 =12.037.. So the section of wall will repeat 12 times in one row.
Work out the exact length of the wall if this section is repeated 12 times:

12x 27 =324 cm So there will be 2 1 cm space at the end.
No brick will fit there, so it will be filled with concrete.

3) The second row of the wall starts 5 cm further in than the first row.
So the amount of space left to fill with bricks is 325 — 5 = 320 em.

320 +27 =11.85... So the section of wall will repeat 11 times.
The exact length of the wall if this section is repeated 11 times is:

11 x27=297 cm So there will be 320 —297 = 23 cm left over.
One more large brick could fit in this space.

4) Work out the total number of bricks.
1st row: 12 large bricks and 12 small bricks
2nd row: 12 large bricks and 11 small bricks
Total: 24 large bricks, 23 small bricks
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“

1) Asif is wallpapering a wall in his dining room. The wall is 3.4 m wide. The wallpaper strips
are 40 cm wide. How many strips will Asif need to buy to cover the width of the wall?

| You Can Find the Area of Shapes by Multiplying |

1) Area is how much surface a shape covers.

2) You can work out the area of squares and rectangles by multiplying
the lengths of the sides together.

2) Jane is laying turf in the garden. The turf comes in squares that are 50 cm wide and 50 cm

long. A plan of her garden is shown below. How many squares of turf will she need? 11.5mm  What is the area of this rectangle?
Thie units for the area are
" Area = 11.5 mm x 9 mm milimetres squared {mm’)
5m 9 mm B R because you've multiplied
Area = 103.5 mm two lots of mm together.
25m

15m m

Lily’s lawn has the shape of 2 square with a width of 413 fr
What is the area of the lawn?

Imperial units of area are usually written as,

Answer: 413 x 413 =1705.69 sq. ft ¢, example, sq. ft (square feet) instead of

3) Sarah is setting up an exam hall with rows of desks facing the front of the hall. The hall is | Sometimes You Need to Split Shapes Up to Find the Area
12 m wide and 15 m long. Each desk is 70 cm wide and 50 cm long. She needs to leave a 2 X
1 m gap between each desk. Starting in a corner, how many desks can she fit into the hali? You might have to find the area of an unfamiliar shape.

Do this by splitting it into shapes that you can find the area of.

e

2 cm What is the area of this shape?

1cm})

3 First split the shape into two rectangles.
cm

4cm

You can then calculate the area of each rectangle and add them
together to find the total area of the shape.
Area of top rectangle: 2x1=2cm?
Area of bottom rectangle: 3 x 4 =12 cm?
Total area: 2 cm? + 12 cm? = 14 cm?

IF your test is on-screen, it could help to do 3 quick sketch of the shape on paper
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Practice Question ' To Calculate the Area of a Circle You Need to Use Pi (1) |
1) Find the area of the shapes below. 13 cm 1) There’s also a formula for working out the area of a circle.

44 cm
3) 1 b) Area of circle = 7 X radius? €=
. f The little 7' means the radius is squared.
Fecd i 3; 11.cm 11 em R LT L s This means you muliply it by itself. So < ¢ 1.
: See page 13 boe move about . = i
280’" Scrn AT R s,
— Tem Tem 2) You'll have to remember this formula — it won’t be given in your test.

81cm
3) To work out the area, just put the radius of the circle into the formula.

 Eanei

What is the area of the circle on the right?
Give your answer to two decimal places.

Area of a circle =t x r?

If you're given the

- 2
=mx25 diameter, you'll have
o hahe it to find the
= x x
xx25x25 iy before iy
= 3 : the formuls.
= 1963495 Uit tveed = W i

| Learn the Formula for the Area of a Triangle |
=19.63em?  Sunnaneine

1) To work out the area of a triangle, you
need to know its height and its base. IE you don e = biskton on: yovr calculation: youd do
2) The height i the distance f area of a dircle = 3142 x 25 x 25 = 196375 = 19.64 em’
the base to the opposite corner. e

3) The formula for calculating the area is:
Youll need to remember Practice Questions
Area of triangle = base X height + 2 <fess this formula. [t won't be
g m o fod. 1) Find the area of the triangle below.

[coweies )

Calculate the area of the triangles below.
1) Area of triangle = base x height + 2 72cm
=74emx3cm=+2
A—————

=111 cm? 74 cm
2) Find the area of the circle below to the nearest whole number.

2) Area of triangle = base X height + 2
=9emx11em=2
=495 cm? 2an

This is the height of the triangle
— not the side labelled 119 cm.
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| Using Areas in Calculations |

Sometimes you'll need to work out an area as part of a bigger calculation.

[ coweit

Francine runs a slimming group.

The rectangular hall where the group meets is 8.6 m long and 7.2 m wide.
Health and Safety rules state for each person in the hall there must be 1.5 m?
of floor space. How many people (including Francine) can go to the group?

1) Work out the area of the hall. Area=8.6x72=61.92m*

2) Divide the area of the hall by 1.5 m? to find out how many
people are allowed in the hall at a time.

6192 ~15=41.28
So 41 people can go to the group.

[ Exoneie 2

Joel is painting the side of a house, shown on the right.
A tin of paint will cover 20 m%.
Joel needs to give the wall two coats of paint.

How many tins of paint does he need to buy?

1) If you split the house into a triangle and a rectangle,
you can work out the area of the side of the house.

If your test is on-screen, it could help to do
2 quick skelch of these shapes on paper.

Area of triangle = base x height = 2
=78%x39+2
=1521 m?
Area of rectangle =78 x 7.4

=572 m?
2) Then add the two areas together to find

78m

the total area of the side of the house: 1521 m* + 5772 m*=72.93 m?

3) Joel needs to paint this area twice,
so the total area that he will paint is: 7293 x 2 =14586 m*

4) Now work out how many tins of paint Joel needs to paint this area.
To do this, divide the total area he will paint
by the area that one tin will cover:

14586 m? = 20 m? = 7.293... tins
Joel can't buy 7.293 tins of paint, so he'll have to buy 8 tins.
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Calculate the shaded area of this circle.
Give your answer to two decimal places. ﬂ
1) The diagram shows that the top-left quarter o

of the circle can be split into the shaded area
and a right-angled triangle.
2 eda—1 2
Alpaobigda ssg X R b To get the most accurale answer, use the
=133183.. cm? ™ full rumbers and round anly at the end.
Arad ol tiangla =653 X 6578/ g vh sgpe e b of e siale
=21125cm are equal to the radius of the circle.

2) To calculate the shaded area, subtract the area of
the triangle from the area of the quarter circle.

Shaded area = 33.183... - 21.125 = 12.0581... = 12.06 cm?

| You Can Use Area Instead of Using Length |
Some problems can be answered in lots of different ways. For example, you can
work out the answer to some problems using length or using area.

Eoweie

Ruaridh is tiling his kitchen floor. The floor is 2.8 m wide and 4.4 m long.
The tiles are 40 cm long and 40 cm wide. How many tiles will Ruaridh need?

1) Start by changing the dimensions of the tiles from cm to m, so that all
the lengths are in the same units:

40ecm = 100=04m Each tile is 0.4 m by 0.4 m.

2) You need to work out how many tiles will fit into the area of the floor.
So calculate the area of the floor: 2.8 x44=1232 m*

3) Then calculate the area of one tile: 0.4 x 04 =0.16 m*

4) Now divide the area of the floor by the area of one tile:
1232 = 0.16 = 77 tiles

This question was answered using lengths on page 74.
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| Using Areas in Calculations |

Sometimes you'll need to work out an area as part of a bigger calculation.

[ cawest

Francine runs a slimming group.

The rectangular hall where the group meets is 8.6 m long and 7.2 m wide.
Health and Safety rules state for each person in the hall there must be 1.5 m?
of floor space. How many people (including Francine) can go to the group?

1) Work out the area of the hall. Area=86x72=6192m’

2) Divide the area of the hall by 1.5 m? to find out how many
people are allowed in the hall at a time.

6192 -15=4128
So 41 people can go to the group.

Joel is painting the side of a house, shown on the right.
A tin of paint will cover 20 m?.
Joel needs to give the wall two coats of paint.
How many tins of paint does he need to buy?
1) If you split the house into a triangle and a rectangle,
you can work out the area of the side of the house.
If your test & on-screen, it could help 1o do
a quick skelch of these shapes on paper. 78m
Area of triangle = base x height = 2
=78%x39+2
=1521 m?

Area of rectangle = 7.8 x 7.4

2) Then add the two areas together to find
the total area of the side of the house: 1521 m*+ 5772 m*=7293 m*

3) Joel needs to paint this area twice,

so the total area that he will paint is: 7293 x 2 =145.86 m*

4) Now work out how many tins of paint Joel needs to paint this area.
To do this, divide the total area he will paint
by the area that one tin will cover:

14586 m* = 20 m* = 7.293... tins
Joel can't buy 7.293 tins of paint, so he'll have to buy 8 tins.

A il‘ ]
78m
=572 m?

Section Two — Measures, Shape and Space

Calculate the shaded area of this circle.
Give your answer to two decimal places. ﬂ
1) The diagram shows that the top-left quarter o

of the circle can be split into the shaded area
and a right-angled triangle.
A arnda—¥ 2
Areaof4urtle—4xx><65 To get the most accurate answer, we the
=33183.. cm? ™ full numbers and round only at the end.

Area of wangla: 65X 6.5/¢ 2/ oo e hsghe s ol i gl
=21.125 em are equal Lo the radius of the circle.
2) To calculate the shaded area, subtract the area of
the triangle from the area of the quarter circle.

Shaded area = 33.183.. —21.125 = 12.0581.. = 12.06 cm?

| You Can Use Area Instead of Using Length |

Some problems can be answered in lots of different ways. For example, you can
work out the answer to some problems using length or using area.

s

Ruaridh is tiling his kitchen floor. The floor is 2.8 m wide and 4.4 m long.
The tiles are 40 cm long and 40 cm wide. How many tiles will Ruaridh need?

1) Start by changing the dimensions of the tiles from cm to m, so that all
the lengths are in the same units:

40ecm=100=04m Each tile is 0.4 m by 0.4 m.

2) You need to work out how many tiles will fit into the area of the floor.
So calculate the area of the floor: 2.8 x 44 =12.32 m?

3) Then calculate the area of one tile: 0.4 x 0.4 =0.16 m*
4) Now divide the area of the floor by the area of one tile:
1232 = 0.16 = 77 tiles

This question was answered using lengths on page 74.
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Practice Questions

1) Carlos is laying concrete to make the floors of two rooms. The dimensions of the rooms

3D Shapes

are shown below. He needs to use 0.1 m* of concrete to make 1 m? of floor. The concrete
will cost £65 per m*. How much will it cost to buy enough concrete for the floors? I Ob]ects and Dimensions I
7m 1) Some objects are flat. Flat objects are called 2D objects.

3 25m 2) Some objects are solid. Solid objects are called 3D objects.
m
3) The dimensions of an object tell you its size. j
This box is 10 cm wide, 5 em high and 6 cm deep.
P
6 cm

10 cm
The dimensions of the box are 10 cm by 5 cm by 6 em.
This can also be written as 10 cm % 5 cm X 6 cm.

2) Samira is painting a ceiling. 1 L of paint can cover an area of 8 m% 2D means 2-dimensional’, so 2D objects have 2 dimensions — e.g. width and height.

A section of the ceiling is shown below. There are circular light fittings, —— s . N . k .
cach with 2 daimeter of A0 em. Samira doesie want.to paint over these: 3D means ‘3-dimensional’, so 3D objects have 3 dimensions — e.g. width, height and depth.

o o o | You'll Need to Recognise These 3D Shapes |

. 15 Cube Cuboid Square-based  Triangle-based

O O () Pyramid Pyramid
Show whether or not a 1 L can of paint is enough to paint this section of ceiling. These shapes have square o rectangular faces. Pyramids have a base, and triangular

faces which rize Lo a point.

Prisms Cylinder Cone

. . Sphem l
Prisms have two identical end faces that are
joined together with rectangular faces.

These shapes each have a curved face

Section Two — Measures, Shape and Space Section Two — Measures, Shape and Space
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| Working with Dimensions

You might get 2 question about 3D objects and their di ions in your

et

Bronwyn is designing a box to hold 6 cream cakes.
Each cake is a maximum of 12 em long, 5 cm wide and 4 cm high.
Sketch a box that could hold the cream cakes. Label the dimensions.

Think about how you'd put the cream cakes into a box.
It would be sensible to lie them all side by side in a row, like this:

Each cream cake is 5 cm wide,
so 6 cream cakes will be:

6% 5 cm = 30 cm wide.

So the box needs to be
at least 30 cm wide.

30 cm

The cream cakes are all 12 cm long and 4 cm high.
So the box needs to be at least 12 cm long and 4 cm high.

So you could sketch a box
that looks like this:

Dot origet t give: the ks whisn e witing dimensii. . S0V

Practice Question

1) Stuart is posting some books to a friend. He wants a box to put them in.
The dimensions of the books are shown below.

S < 5en Ny
e = N
— T T e N em

L)

2cm

Sketch a box that could hold all the books. Label the dimensions of the box.

Section Two — Measures, Shape and Space
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| You Need to be Able to Draw Nets |

A net is just a 3D shape folded out flat. You can use a net to help you make a 3D object.
The nets for cubes and cuboids always have the same basic shape.

e

em
Draw a net for the cuboid on the right. /

The cuboid has 6 faces, so a net for the 5 ch
cuboid will be made from 6 rectangles. e

1) Draw the rectangle for the bottom of the cuboid first.
It should be 11 cm long and 7 em wide.

2) Next, draw rectangles for the sides of the
cuboid. They’re 11 cm long and 5 cm wide.

3) Now draw rectangles for the front and
back of the cuboid. Theyre S cm by 7 cm.

4) Finally, draw the top of the cuboid
with the same dimensions as the bottom.

Label the dimensions.

Tem

| Nets of Pyramids |

The net of a pyramid will be made up of its base and all of its triangular sides.

A triangle-based pyramid is drawn on the right. \m
The base is equilateral and the sides are isosceles.
Tem

Draw a net for this pyramid.

The pyramid has four faces, so its net should be made up of four triangles.
1) Draw the triangular base of the pyramid first.

It's equilateral and the edges are 7 cm. \M/.Xm sJdem
2) Now draw the three sides of the pyramid. \
*Tem 9em

Each side shares an edge with the base.
These triangles are isosceles and the diagram
shows that the two other edges are 9 cm long.

You should end up with something like this.

Section Two — Measures, Shape and Space
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| Working with Dimensions
You might get a question about 3D objects and their di ions in your

e

Bronwyn is designing a box to hold 6 cream cakes.
Each cake is a maximum of 12 cm long, 5 cm wide and 4 cm high.
Sketch a box that could hold the cream cakes. Label the dimensions.

Think about how you'd put the cream cakes into a box.
It would be sensible to lie them all side by side in a row, like this:

Each cream cake is 5 cm wide,
so 6 cream cakes will be:

6 % 5 cm = 30 cm wide.

So the box needs to be
at least 30 cm wide.

30 cm

The cream cakes are all 12 cm long and 4 cm high.
So the box needs to be at least 12 cm long and 4 cm high.

So you could sketch a box 12 cm
that looks like this:

Doait Siget 1o givé he units whon Joilve writing dimeansion. -3 0.CTT

Practice Question

1) Stuart is posting some books to a friend. He wants a box to put them in.
The dimensions of the books are shown below.

v{c‘m4 %T‘ m
i e G
25cm ‘/12/' -/20'cm

cm

V)

Sketch a box that could hold all the books. Label the dimensions of the box.
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| You Need to be Able to Draw Nets |

A net is just a 3D shape folded out flat. You can use a net to help you make a 3D object.
The nets for cubes and cuboids always have the same basic shape.

EownE

1
Draw a net for the cuboid on the right. ‘y

The cuboid has 6 faces, so a net for the 5 ch
cuboid will be made from 6 rectangles. ——

1) Draw the rectangle for the bottom of the cuboid first.
It should be 11 cm long and 7 cm wide.

2) Next, draw rectangles for the sides of the
cuboid. They're 11 cm long and 5 em wide. 1 em

3) Now draw rectangles for the front and
back of the cuboid. They're 5 cm by 7 cm.

4) Finally, draw the top of the cuboid
with the same dimensions as the bottom.

Label the dimensions.

7em

| Nets of Pyramids |

The net of a pyramid will be made up of its base and all of its triangular sides.

A triangle-based pyramid is drawn on the right. \m
The base is equilateral and the sides are isosceles.
Tem

Draw a net for this pyramid.

The pyramid has four faces, so its net should be made up of four triangles.
1) Draw the triangular base of the pyramid first.

It's equilateral and the edges are 7 cm. \ky‘xm o Jdom
2) Now draw the three sides of the pyramid.

Each side shares an edge with the base. 7em 9em

These triangles are isosceles and the diagram
shows that the two other edges are 9 cm long.

You should end up with something like this.
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Practice Questions

1) Which two of the shapes on the right could
be the net of a triangle-based pyramid?

2) A square-based pyramid is drawn below.
« lts base has a width of 2 cm.
« lts sides are isosceles triangles.

= Each side has a height of 3 cm.

Draw a net for this pyramid on
the grid and label the dimensions.

Key: 1 square =1 cm

The net of a prism is made up of rectangles and its two end faces.

Draw a net of the triangular prism on the right. &
4

The prism is made up of two triangles
and three rectangles. T

1) Draw the rectangles first. 4(,,./ ~\6:“ Since the shape s a
Use the diagram to work prism, the triangle
out their dimensions. at the front & the

same as the triangle

2) Then draw the triangles so 7eom at the back.
that they each share an

edge with one of the rectangles. = /sz:m

Tip: try to imagine your net being folded back up inta the prism.
IF it works, there’s a good chance you've got it right.

Section Two — Measures, Shape and Space
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| Nets of Cylinders |

A cylinder is a bit like a round prism. It has two circular faces joined by one curved side.

[,m

Draw a net of the cylinder on the right.

1) When you draw the net of a cylinder,
the curved side flattens to a rectangle.

The rectangle has the same height as
the cylinder, and its width is equal to
the circumference of the cylinder.

7“'5'.':';;;:':'4'52'/2 diameter = 2 X radius =2 x 3 = 6.cm
how i findthe = circumference = 1 % diameter
=mx6cm

S amde  Z
it =18.849... cm

2) Draw the rectangle, then draw the two circular
faces anywhere along the edge of the rectangle.

Practice Questions

1) The net of a prism has been drawn below. A =
Gl
L/

Which of the 3D objects above (A, B, C or D) does the net belong to? ... )

2) A cylinder has been drawn below.

4cm A B C
4 cm) 1 8cm
9 cm
-

9 cm

G

Which diagram (A, B or C) is the correct net of the cylinder? . &
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| Use a Net to Find the Surface Area of a Shape |

If you need to find the surface area of a 3D shape, it can be helpful to draw a net.
| Surface Area is the Total Area of the Faces of a Shape | [ exameie ]
1) Sometimes you might need to work out the surface area of a shape. Jason wants to find the surface area of this prism.
2) This is just the areas of all the faces of the shape added together.

‘w.,

Sam

The cuboid below has two faces with an area of 91 e, two faces with /

an area of 70 cm?, and two faces with an area of 32.5 cm™. - ‘m/ﬁn’
70 an’

So the surface area of the cuboid is:

325 an He starts by drawing 2 net of the prism. _/
‘What is the surface area of Jason’s prism?
+91+70+70+ + = 2
Pl T O A = 1) Use the net to work out the area of each face.
There are two triangle There are bwo reclangle There i one reclangle
faces that look Fke this
3) If you only know the dimensions of the faces, then you'll have to work out the areas.

faces that look fike this. face that looks ke this.

e a- - -
Calculate the surface area of this cube. Fem —_—

1) The faces of a cube are identical squares,

Fom
8x3+2=12cem’ 9 x 5 =45 em? 9x8=72cm’
so they each have a length and width of 2 cm.
. o 2
Area of face = length x width 2) So the surface areais 12 + 12 + 45 + 45 +72 = 186 cm™.
=2cmx2cm=4cm?
2cm 2) The cube has six faces, so its surface area is 6 x 4 = 24 cm%.
Calculate the surface area of this e, 3
cylinder to 2 decimal places.
Practice Questions

1) Start by drawing a net of the cylinder.

. : = The net of this cylinder
1) The base of the pyramid on the right has an area of 25 em®. 2) Uk the et to worlc ot

The four other faces each have an area of 15 em™
What is the surface area of the pyramid?

and the cakuiaton of -
Z  the width were shown
= page 81

4 = the area of each face:

T Area of circle = 7 x radius’ :‘f;[(:’_’?~
=mx3 S find the ares =
=274 omt 5, ack

2) Calculate the surface area of the cuboid on the right. Are o lo=7 x 18.849...
=13194.. om®
4cm
3) Now add up the areas of all three faces:
A 28.274.. +28.274.. + 131.94.. = 188.495.. = 188.50 cm?
S5cm

There are two circular faces, 5o don't forget to add this area twice.
Section Two — Measures, Shape and Space
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1) The net of a triangle-based pyramid is drawn on the right.
Its base has an area of 6.93 cm®. The remaining faces are
identical triangles. What is the surface area of this pyramid?

2) The net of a cylinder is drawn on the right. What is its surface area? S

Give your answer to two decimal places.
O ®

3) Ami has made a model house from a solid cube and 2 solid triangular prism.
The house has a height of 10 inches.

a) Ami has started to draw a net of the triangular prism
on the grid below. Complete her drawing and label 5
the dimensions. 1 square on the grid = 1 inch.

|
| I I I
| [ I [

b) What is the surface area of the model house?

Section Two — Measures, Shape and Space
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Plans and Elevations

| Plans and Elevations are 2D Drawings of 3D Shapes |

1) You might be asked to draw accurate 2D drawings of 3D objects.
How you draw them depends on where
you're looking at the object from.

2) If you're looking at the object directly
from above, the drawing is called a plan.

3) If you're looking at it from the front,
it's called the front elevation (or front view).

4) If you're looking at it from the side,
it's called the side elevation (or side view).

el -

Draw the plan, front elevation and side elevation
of the shape on the right.

The shape has been made from identical cubes.
Each cube has a side length of 1 cm.

1 square on the grid = 1 cm. elevation &

1) Start with the plan. If you look down
on the object from above, you only

see three of the cubes. \_»

There are two cubes at the top and one sticking out 74

from the side. The cube sticking out is lower down -

than the other two. Show the change in height by ]

drawing 2 line on your plan.

8 your ok Front elevation

2) From the front view, you see four cubes stacked one on >

top of another, and one cube sticking out from the side.

The cubes on the top and bottom are closer than the A

others, so draw two lines on your front elevation to

show the change in depth. Sk hovation
3) From the side view, you can see all but one cube. s

One of the cubes is closer than the others. — =

Show the change in depth by drawing two lines. ™

Your drawing needs ko be accurate, so make sure you use 3 ruler and a sharp pencil.
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For more complex shapes, you'll have to use the given
dimensions when drawing plans or elevations.

[ EomPis 2

An architect is planning an extension
to a house, shown on the right

Draw the side view of the house
on the grid provided.

4m g
™ sde
view

Zin

1 square on the grid = 1 m in real life. om

Start by drawing the dimensions you're given: \L

1) You know that the extension is 4 m wide.
This is the same as 4 squares in your drawing.

2) You also know that the extension is 4 m high at
the back and 3 m high at the front.

You can now draw the roof by connecting
the front and back walls. Your finished

drawing should look like this: ——

Practice Questions

1) Draw the plan, front elevation and side elevation of the shape below.
The shape is made from identical cubes with side lengths of 1 cm. P‘fﬂ

Plan Front Elevation Side Elevation

|
S L ! | “
EEER ]
1 square on the grid = 1 cm.

qi |
1

2) Jenine is camping outdoors. A sketch of her tent is shown below.
Draw the plan, front elevation and side elevation of Jenine’s tent.  Plan

Plan Front Elevation
| A
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Volume

| You Can Calculate the Volume of a Shape by Multiplying |

1) Volume is how much 3D space something takes up.
2) You can work out the volume of cubes and cuboids by
multiplying the length, the width and the height together.

Calculate the volume of the cube below.
Length=6cm Width=3cm Height=35cm

35cm Volume = length x width x height
=6cmx3cmx35cm

=63 cm?

3) The units are cm’ in this example because you've multiplied three lots of cm
together. If the lengths were measured in m, the units for volume would be m?.
Make sure that all the units are the same before multiplying the values together.

| Using Volumes in Calculations

You may have to work out volume as part of a bigger calculation.

Ewnies

lain’s fish tank is 0.9 m long. 0.3 m wide and 0.4 m high. He is filling
it with water using a container that has a volume of 3000 cm’.

How many times will he need to empty the
container into the tank to fill the tank?

1) Convert the sizes of lain’s fish tank into cm so that all
measurements are in the same units:

09m=90cm, 0.3 m=30cmand 04 m=40cm

2) Calculate the volume of the tank:
90 x 30 x 40 = 108 000 cm?

3) Calculate how many times the volume of the
container will go into the volume of the tank:

108 000 = 3000 =36

So lain will need to empty the container 36 times to fill the tank.

Section Two — Measures, Shape and Space
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Practice Questions
1) Galculate the volume of the shapes beiow.
2 10 cm b} ]
(215 “em — 40 mm

2) Sarah has a suitcase that is 1.2 m long, 0.7 m wide and 20 cm deep.
What is the volume of the suitcase?

3) George is buying gravel to put on his driveway. The driveway is shown below.
He needs the gravel to be 2 cm deep. He can buy gravel in bags that cover 1 000 000 cm®.
How many bags will he need to buy?

122 m

30m

Section Two — Measures, Shape and Space
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Finding the Volume of Prisms and Cylinders |

1) A prism or a cylinder has two identical faces at either end of its length.
You can call one of them the base.

2) Then you can calculate the volume of a prism or a cylinder using the formula:

Volume = area of base x length

Tm
Calculate the volume e N
of this prism.

1) Work out the
area of the base: ém

Arcaofbase=6x4=2 |ht=
= 2 P
=12m a triangle.

2) Multiply by the length:
Volume = area of base x length

The base of
2 cplinder is

W a drcle.

Calculate the volume =
of this cylinder. [
ém

1) Work out the
area of the base:

Area of base = & x 22
=12.566.. m*

2) Multiply by the length:

=12x7
- Volume = area of base x length
A =12566..% 6
=75.398.. m*
Practice Questions

1) Calculate the volume of the prism drawn below.
2
1 i

2) Find the volume of a cylinder (to one decimal place) that has...
a) aradius of 4 cm and a height of 7 cm b) aradius of 5 mm and a height of 12 mm

6in

3) Simone drills a circular hole through a block of wood.
The diameter of the hole is 1.5 inches.
What is the volume of the wood that’s left over?

Section Two -— Measures, Shape and Space
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Scale Drawings

| Scale Drawings Show Objects at Different Sizes |

1) A scale drawing is a way of accurately drawing very big or very small objects on paper.
All the dimensions are reduced or increased in the same way using the scale.

2) The scale is a ratio that tells you what a dimension in the drawing means in real life.
For example, the scale 1:10 means that 1 cm in a drawing is equal to 10 cm in real life.

A biology book has a drawing of an insect.
The drawing has a scale 1:0.4.  s——-

See page 40 fee

21x04=084cm

3) The scale could be given with units instead. For example, the scale 1:0.4
in the drawing could be written like “1 cm = 0.4 cm” or “1 cm =4 mm".

4) You might also see the scale given as a line on the drawing. You'll need to
use a ruler to measure the line to find what the real life dimension means.

The map on the right is 2 scale drawing.

What is the real life distance between
Fleetley and Coneston in km?

1) The scale shows the distance on the
map that is equal to 5 km in real life.
Use a ruler to measure the line.

It's 1 cm long. This means that 1 cm
on the map is equal to 5 km in real life.

2) Now measure the distance between
Fleetley and Coneston on the map. "=
It's 2 em.

3

-~

Use the scale to convert the distance
on the map to the distance in real life:
1em=5km,s02em=2x5km =10 km

Section Two — Measures, Shape and Space
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DAL AT
The scale 1:0.4 means that 1 cm in the drawing ; g
represents 0.4 cm (or 4 mm) in real life. i
In the drawing, the insect’s body has a length
of 2.1 cm. So, in real life, this length is: 2

You may need to measure a distance in one unit and then convert it
to a more sensible unit after using the scale.

caweie 2

Trevor is buying a new flat. The diagram shows
the layout of the rooms. It has a scale 1:150.

What is the width of the living room in metres?

1) Use a ruler to measure the width of the
living room on the diagram — it’s 3.4 cm.

2) Use the scale to find the real life width.

The scale is 1:150, so 1 ecm on the diagram
is 150 cm in real life, and 3.4 cm on the cm1 2 3 4 5
diagram is 150 x 3.4 cm = 510 cm in real life.

3) Finally, convert your answer from centimetres to metres.
The living room has a width of 510 = 100 = 5.1 m.

| Working Out the Scale |

To find the scale used in a drawing, calculate the ratio
of the length in the drawing to the same length in real life.

Eawriel

The map on the right is a scale drawing.
The real life distance between Fleetley
and Coneston is 10 km.

What is the scale used to draw this map?
Give your answer as a ratio.

1) You're told a real life distance, so you need
to measure the same distance on the map:

The distance on the map between
Fleetley and Coneston is 2 cm. =e——p

2) Both measurements must be in the same units,

so convert the real life distance to cm:
real life distance = 10 km = 10 000 m = 1 000 000 cm
i SO

Units of length 3¢ om page 62. —
AN e T

* 1000 =100
3) Write the scale as a ratio and simplify:
map distance : real life distance = 2:1 000 000
=1:500 000
This means 1 cm on the map & equal to 500 QOO cm (5 km) in real e

LT T T VR T T

L L RN R NN PR AP LA R

= See page 40 for how to smpily ratios. —
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| Making Scale Drawings |

1) Drew has made a scale drawing of a bug.
What is the real life length of the bug in inches?

If you have to draw an object to scale, first work out what the dimensions should be.

A rectangle has a height of 1.5 m and a width of 0.75 m. Draw the rectangle on
the grid below using the scale 1:25. Each grid square is 1 cm®. 1cm

1) The grid is in cm, so first convert the
dimensions of the rectangle to cm:

Kai is walking in the countryside. real life height = 1.5 x 100 =1 50 em

He uses a map to find the distance to the nearest village. real life width = 0.75 x 100 = 75 cm

The distance on the map is 3.4 cm. The map has the scale 1:100 000. 2) The scale 1:25 means that 1 cm on the
What is the actual distance to the village in kilometres? grid should represent 25 cm in real life.

0 L

e

2

The drawing will be smaller than the real
thing, so you need to divide by 25 to get —| —
the drawing’s dimensions:
drawing height = 150 = 25 = 6 cm
3) Shabnam is sailing on a lake. The diagram below is a scale drawing of the lake. drawing width =75 =25 =3 cm 7
2} The taka e wickth in‘real bR of 15 kam. Your scale drawing should look like this.

‘What is the scale used in the diagram as a ratio?

1.5 km 1) A scale drawing of Lucy’s dining room is shown below.
b) Shabnam’s position is shown on the diagram.
How far is Shabnam from the jetty in metres? a) The real life dimensions of Lucy’s ﬁrephce\ _Lt Door

fireplace are 200 cm by 50 cm.
What is the scale used in the drawing as a ratio?

4) Simon lives in Oaks. He travels by road to visit his friend Tariq in Cefn.
How many miles does he travel?

Lucy has bought a new table for her dining room.
She wants to know where to put it Window

« The table is 1.5 m wide and 2 m long.

*+ There should be at least 0.5 m all the way around the edge of the table.

b) Using the correct scale, draw on the diagram where Lucy could put the table.
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You can plot a point if you're given its coordinates:

I The Coordinate Grid l 7 1) Move left or right from the origin to find the x-coordinate on the x-axis.
y-axis
1) You can plot points and draw lines 5 y 2) Move up or down until you're in line with the y-coordinate on the y-axis.
or shapes on a grid, like this one. me- | | 4T L || 3) Mark this position — this is your point.
2) It's made by two lines crossing, > it o | 3 F—2]
called the axes. 4.3 6.2
| ! SLLN:

3) The x-axis goes from left to right and Xx-axis | origin Plot the point (-2, 3) on this grid 1 1
the y-axis goes from bottom to top. \ 2 1 | ? & 2
e ) S 1) Move left from the origin to e

4) They meet at a point in the middle. 2 4 3 H o 32 oF O3S find =2 on the x-axis. !

This point is called the origin. -1

2) Move up until you're in line

5) Every point on the grid is described I . T [ | \ £
by a pair of coordinates — (x, y). ! A( 1 ). S @43 with 3 on the y-axis.
The x-coordinate always comes 3) Mark this position.
first and the y-coordinate always e P s = [ ey e |
comes second. | .
The origin has coordinates (0, 0).
" 7 z i iol
Roiie oot o A |_Practice Questions |
: : a7
You need to be able to find the coordinates of a point marked on the grid. 1) “Lookaat the grid on the right { | 1Bl 4 ICi
1) To find the x-coordinate, go straight up or down from the point to the x-axis. ) Which of the points (A-E) is at (3, 1)? 2 E
2) To find the y-coordinate, go straight left or right from the point to the y-axis. EEE BE
32 a0 >
3) Write the coordinates in brackets with the x-coordinate first and y-coordinate second. b) Which of the points (A-E) is at (-3, —1)? T .JA o O

[ exwPLE SEBES
b

What are the coordinates of the point A on the grid below?

. 2) Look at the grid on the right. 47
1) To find the x-coordinate, start Write d e rdi £ ok
from A and go down to the x-axis. T8 CONTL (e Conima LS oL Roint:— T AT
Read off the number there — it's 3. a) A b) B 2t
1

This is shown by the blue arrow in the diagram.

2) To find the y-coordinate, start #3209 1 233

! 1

from A and go left to the y-axis. E . .

Read off the number there — it's 2. On the same grid, plot the following points: AN
e - Lo

This & shown by the green arrow in the diagram. C) C= (_2‘ 3) d) D= (3' _4) | »

3) So the point A has coordinates (3, 2).
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Plotting Points to Make 2D Shapes |

Angles in 2D Shapes

Y
1) You can join up points on a grid to make 2D shapes. |
| 1A% I ) 0 ) I
2) For example, 2 square has been drawn on this grid by A D =it o
plotting four points (one for each corner) and joining === | = | | | I Ar@es ina Tnangle Add UP to 180 l
them up with straight lines. . = 1) If you add up the angles at the corners of a triangle,
3) The square is named ‘ABCD’ after the e .-'-1 ! 1t you'll always get the same answer.
letters used for its corners. g > e Angles in a triangle add up to 180°.
4) You may need to plot points to complete shapes RS O I
that have dimensions given in a question. =
2) You can use this rule to work out the size of a A+B+C=180"
missing angle when you know the other two.
The points A and B on the grid below are two corners of a triangle ABC. m
The triangle has an area of 10 em®. What could the coordinates of C be?
1) The triangle ABC will have an edge between A and B. Use this edge as \ What is the size of the missing angle in this triangle?
the base of the triangle. Each square on the grid is 1 cm. By counting The angles add up to 180°, so subtract the
the squares between A and B, the length of this base is 4 cm. angles that you know from this:
2) The formula for the area of a triangle is: Ay Size of missing angle = 180° —70° — 60° = 50°
oy, Area = base x height = 2 T LTI
= .::.y::'».lf“;:; - Write in the values you know: 2 !
T Javande 0 10=4x height = 2 e 3) You might need to use other properties of triangles when finding the size of angles.
cm x
4+2=2 5010 =2 x height. ER L hHOl} £ 3 &
You multiply 2 by 5 to get 10, TAl "1 B
so the height must be 5 cm. 1 =1 The diagram on the right is an equilateral triangle.
I I ! i i ?
Y0 COUNE S seaares. i frowy tha Hasa. ] 4 cm What is the size of the angle A?
Any point with y-coordinate 3 will work. 1) You aren't told the size of any of the angles,
So point C could have coordinates (0, 3). Key: 1 square =1 cm? but you know that the triangle is equilateral.
So all three angles must be the same size.

2) The three angles in the triangle add up to 180°, so divide by 3 to

You can check your answer: 60 + 60° + 60° = 180°
1) On the grid, find the coordinates of points C and D such

that the rectangle ABCD has a perimeter of 16 cm. a

An isosceles triangle has an angle of 100°.
What are the sizes of the other two angles?

1) All three angles add up to 180°.
So the other two angles add up to 180° — 100° = 80°.

2) An isosceles triangle has two equal angles,
Key: 1 square = 1 cm? so the other two angles must both be 80° = 2 = 40°.
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Practice Questions
1) Calculate the size of the missing angles in these triangles.
a) b) A
a A

2) The diagram on the right is a right-angled triangle.

Calculate the size of the angle A. A
=
B

3) The diagram on the right is an isosceles triangle.
Calculate the size of the angle B. E 20°
C

4) The diagram on the right shows a triangle with a line of symmetry.

Calculate the size of the angle C. <
‘b

| Angles in a Quadrilateral Add Up to 360° |

1) If you add up the angles at the corners of a quadrilateral,
you'll always get the same answer.

Iril o farsed:

shape.

Angles in a2 quadrilateral add up to 360°.

2) You can use this rule to work out the size of a
missing angle when you know the other three.

[ Eoweie )

What is the size of the missing angle in this shape?

The angles add up to 360°, so subtract the
angles that you know from this:

Size of missing angle = 360° — 60° — 120° — 60 = 120°

A+B+C+D=360°

Section Two — Measures, Shape and Space

Practice Questions

1) Calculate the size of the missing angles in these quadrilaterals.

2) Josie has drawn the quadrilateral on the right.

3) The diagram on the right shows a kite with one line of symmetry.

105
You might need to use other properties of quadrilaterals when finding the size of angles.

[ EamPie 2

The diagram below shows a quadrilateral with two lines of symmetry.
. B

Calculate the size of the angles A, B and C.

1) The lines of symmetry tell you that:
« angles B and C are the same,
« angle A is 20°.

2) To find the angles B and C, subtract the

angles that you know from the total 360° —20° - 20° = 320°
and divide the remaining angle by two. *% 320° = 2 =160°

So angle A is 20° and angles B and C are each 160°.

R

a) b)

What is the size of the missing angle in her drawing?

Calculate the size of the angles A and B.

4) The diagram shows a parallelogram. [t has two pairs of

equal angles. Calculate the size of the angles A, Band C.

Section Two — Measures, Shape and Space
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Median and Mode

ST Ty,

= There are two more averages you -

~ need to know about. The mode is on =
2107 and the mean is on p108

A T T T T Y SV T T T

I The Median is a Type of Average ]

An average is a number that summarises a set of data.

1) One of the averages that you need to know about is called the median.

2) The median is the middle value of a set of data when the values are arranged in size order.

(EoweiE L)

Work out the median for the following data.
10,6.4,7,9,2,9,3,3,7and 9.
1) First, arrange the data in order of size: 2,3.3,4,6,7,7.9,9,9, 10

2) The median is the middle value,

which is 7. W The casist way to fnd this is to count in from each end
of the arranged data until you have one number el

3) If there's an even number of values, the median might not be an actual data value.
Instead, it will be exactly halfway between the two values that are in the middle.

[Eoweie 2}

A book shop records the amount of money that the last 10
customers spent:

£25, £35, £41, £60, £62, £18, £13, £28, £50, £100
What is the median amount of money spent?

1) Start by putting the data in order of size:
£13, £18, £25, £28, £35, £41, £50, £60, £62, £100

2) There are ten data values, so the middle of the data
is halfway between the fifth and the sixth values.

¥

13 418 £25 £28 {35 {41 £50 £60 £62 £100

3) To calculate the median, work out what number is exactly
halfway between £35 and £41. Do this by adding them
together and then dividing by 2: Vo gt e e 1 i

£35+ {41 = £76 what the halfway point is in your

£76+2=£38 ~CEummmm——""" hesd. For cample, the number
thats halfway bebween 1 3nd 3 & 2.

Section Three — Handling Data
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| The Mode is Also a Type of Average
The mode is the most common value that appears in a set of data.
| ExAWPLE
Work out the mode for the following data.
10,6,4,7,9,2,9,3,3,7and 9.
First, arrange the data in order of size: 2,3,3,4,6,7,7,9,9,9,10
The mode is 9 as it appears more than any other number (three times).

1) Sharon has been timing her journey to work for the past 7 days. The times are: 45 mins,
36 mins, 29 mins, 40 mins, 32 mins, 38 mins, 44 mins. What is Sharon’s median time?

2

=

Look at the numbers in the box on the right. What is the mode?

-

w
oW
O M
(R

3) Jonathan makes boxes at a factory. The number of boxes he can make in
10-minute periods has been counted. The numbers he made were: 8,7, 8,7, 6, 8, 6.

a) What is the mode of the numbers of boxes that jonathan made?

b) What is the median number of boxes that Jonathan made?

4) The weights of 6 cars are 1800 kg, 1750 kg. 1880 kg, 1940 kg, 1760 kg and 1820 kg.
a) What is the median weight?

b) Show a check of your answer to part a).

Section Three — Handling Data
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Median and Mode | The Mode is Also a Type of Average

The mode is the most common value that appears in a set of data.

[ The Median is a Type of Average | SR [ ExmeiE:
= need o know about. The mode iz on = Work el b hakllowae
An average is a number that summarises a set of data. - p107 and the mean is on p1OB. out the mode the ing data.

G T TR eI T IR 10,6.4.7.9.2.9.3,3.7 and 9.

1) One of the averages that you need to know about is called the median.
2) The median is the middle value of a set of data when the values are arranged in size order. First, arrange the data in order of size: 2,3,3,4,6,7.7.9.9,9,10
The mode is 9 as it appears more than any other number (three times).

o s | Practice Questions ________________________

10,6,4,7,9,2,9,3,3,7and 9.

1) Sharon has been timing her journey to work for the past 7 days. The times are: 45 mins,

1) First, arrange the data in order of size: 2‘3 3,',4'. 6:7'.7,',?1 92 19 36 mins, 29 mins, 40 mins, 32 mins, 38 mins, 44 mins. What is Sharon’s median time?
2) The median is the middle value,
which is 7. W The casist vay to find this is to count in from each end

of the arranged data until you have ane number lef.

3) If there's an even number of values, the median might not be an actual data value. 2) Look at the numbers in the box on the right. Whatisthemode? [T 37 3 1 3
Instead, it will be exactly halfway between the two values that are in the middle. 3 0 9 2 1
m 3) Jonathan makes boxes at a factory. The number of boxes he can make in

A book shop records the amount of money that the last 10 10-minute periods has been counted. The numbers he made were: 8,7, 8,7, 6, 8, 6.

customers spent:
£25, £35, £41, £60, £62, £18, £13, £28, £50, £100

What is the median amount of money spent?

a) What is the mode of the numbers of boxes that Jonathan made?

1) Start by putting the data in order of size: b) What is the median number of boxes that Jonathan made?
£13, £18, £25, £28, £35, £41, £50, £60, £62, £100

2) There are ten data values, so the middle of the data
is halfway between the fifth and the sixth values. 4) The weights of 6 cars are 1800 kg, 1750 kg, 1880 kg, 1940 kg, 1760 kg and 1820 kg.

a) What is the median weight?

£13 £18 £25 £28 £35 £41 £50 £60 £62 £100

3) To calculate the median, work out what number is exactly
halfway between £35 and £41. Do this by adding them
together and then dividing by 2: :
£35 + £41 = £76 mmf’::,:;kp:"r:;::r b) Show a check of your answer to part a).

£76+2=£38 ~CEummm— head For cxamgle, the number
that’s halfway between 1 and 3 & 2.
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Mean and Range

1) Calculate the mean and the range for each set of data below.

I The Mean is Another Type of Average l B
Another average that you need to know about is the mean. (1,_:: ;T;:n'y::; :;:'x:':]
S were introduced on pages =
To work out the mean: 2T SIS
1) Add up all the numbers in the set of data. b) 24 89 12 05 0 122

2) Divide the total by how many numbers there are.

c) 543 789 1003 24
The table shows the broadband speeds of a group of residents in a town.

What is the mean broadband speed?
I ——— [ [

67+136+79+122+171=575 Mr Stewart 6.7
i . |_Mrs Sharif 136 : 5 .
2) There are 5 numbers so divide the total by 5: 2) Gilly stacks 12 boxes. The height of the stack is 36 feet.
575+5=115 sl oy
i Mrs Ford 122 a) Work out the mean height of the boxes.
3) The mean is 11.5 Mb per second. Mrs Wells 171

b) The range of the heights of the boxes is 4 feet. The tallest box has
2 i eet. What i i ?
| The Range is the Gap Between Biggest and Smallest | & haigin of 524 'k tha b of the mnaect beo?

The range is the difference between the biggest value and the smallest value.

To work out the range: 3

=

A vet weighs all the cats and all the dogs that she treats one day.

1) Write down all the numbers in order from the smallest to the biggest. a) The mean weight of the cats was 3.9 kg. The total weight of all the cats was 42.9 kg.
2) Subtract the smallest number from the biggest number. Hovmany.cits i sha treatt

w b) The mean weight of the dogs was 13.0 kg. She treated 8 dogs.

Th hat th of the weij 108
Babies are weighed when they are born. The weights of the babies born at Ex:lavi?\t:::vs ;wt;n;zli sh:'se Wis et e
a hospital this week in kilograms are: 2.2, 3.6, 2.6, 4.1,4.0,2.9, 24 and 3.2.
Work out the range in the weights of newborn babies.

1) First, write the weights in order of size: 2.2, 2.4, 2.6, 2.9, 3.2. 3.6, 4.0, 4.1

2) Subtract the smallest number (2.2) from the biggest (4.1).
Range = 4.1 - 2.2 = 1.9 kilograms.
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4 Ave rages and Ran ge 1) To answer this you can use the range of times the driver has set.
A small range of lap times for a driver means their times are all quite

similar, so they are consistent. A large range means that the driver’s
times are not very consistent.

| Averages and Range can be Used to Compare Sets of Data |

Smithson’s range = 55 secs — 51 secs = 4 seconds

You can use averages and the range in real life examples to compare data. Olivier's range = 57 secs — 49 secs = 8 seconds
m Durango’s range = 56 secs — 51 secs = 5 seconds
= . 2) So the most consistent driver is Smithson, who had the smallest range
Joe and Annette want to book a hotel. They have found some reviews online for of times (4 seconds) across his practice laps.

two hotels (shown below). Each category has been scored out of 5.

1) Jen wants to go on holiday with her husband.
The table below shows prices from four different travel companies.

Fly Well City Hols | Destination
| 3 days £580 £597 £479 £560
Which hotel has better reviews? | 4 days £635 £675 = £730
There’s more than one way of answering this question, but you need to use a) What is the range and mean cost of a 3-day package from the four companies?

the information in the table to support any answers you give.

For example, you could work out the mean score for location, service
and rooms for each hotel and then compare them.

You could use one of the other b) Destination City don't offer 4-day packages.
Aterapes Reltad Foc exenple What is the range and mean cost of a 4-day package from the other three companies?

[ 34 | 34 [ 3 | @ yeoudwdoate
o

From these means, the Old Mill Hotel looks like it has better reviews.

The range can be used to show how varied or consistent the data is. c) Jen thinks that Fly Well offers cheaper holidays than City Escapes. Is she right?

If a set of data has a large range, then the greatest and smallest values are really far apart.
This means the data is spread out and not very consistent.

[EwPue 2

The table below shows the practice lap times set by three racing drivers.
Which driver has been setting the most consistent times? d) Are the prices more consistent for 3-day packages or 4-day packages?
Explain how you know.
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| You Can Use Averages to Make Estimates ouped Frequency Tables

You can use an average to make predictions.

For example, if you know a monthly average then you can use it to predict values for a

whole year. To do this, you assume that every month has the average value, then multiply Gmped Data

the average by the total number of months in a year (so you would multiply by 12). Grouped frequency tables are like ordinary frequency tables, but they group data into classes.

Heidi is late to work 3 times in November, 2 times in December, 8 times Classes don't overlap.
in January and 5 times in February. Work out the median and use this to In this table, no one has more The frequency column

find an estimate for the number of times that Heidi will be late in one year. than 11 pets. If you didn’t 0-2 A tells you ‘how many’.
y N : : 3-5 3 Eg. 9 people have
1) Work out the median by first putting the data in order: 2, 3,5, 8. know the greatest number, o8 3 b Oand2
Tha madiants hal biatweon 3 and 5oco 16 4. i the last class should say = tween 0 and £ pets.
RO vy o 1 B somethinglike“)ormore‘.-—* 9-11 1
2) Now assume that Heidi is late 4 times each month. So an estimate for
the total number of times Heidi is late in a year is 4 x 12 = 48 times.
Your estimate is unlikely to be exactly the same as the true value, but it should be fairly close. Estjmting the Mean for Grouped Data I
In the example above, you assumed that Heidi will always be fate 4 times a month. 1) Wh h f abl AT A R AR AR R
This probably won't be quite true (for example, she might be late more in winter because of ! youecr;:o v:xor:vzuatir:eu:“e_:‘ar;q:fe :]g :ne:\.ofthe I A T

the weather), but using the average should balance out the differences between the months.
2) Because the data is grouped, you don't know what the individual data values

P 08 Quiestion actually are. That’s why the mean that you calculate is only an estimate.

1) Joan is the manager of a shop with 75 employees. She is looking at how long her To work out an estimate for the mean:
employees have taken off work as holiday so far this year. She chooses 7 employees 3 &
at random and writes down how many hours of holiday each of them has taken: 1). Add two extra columns 0 the table (these might
already be drawn for you in the test). Namber
144 117 112 93 150 51 75 of pets h""""""-
2) Work out the midpoint of each class 0-2 7 1 ki
a) Use the mean number of hours of holiday for these employees to estimate the and write these in your first column. 3.5 3 4 12
total number of hours of holiday taken so far this year by all of Joan’s employees. For example the midpoik of O 25 the 6- 2 7 14
number halfway between O and 2. Thats 1. = L 2 35,

Work out ‘frequency x midpoint’ __/

3)
and write these in your second column.
For the it clas, frequency x midpeint =9 <19, | Nember m
0.1 5 1 B
b) Each employee is allowed to take 150 hours of holiday. Use the median of the numbers i mﬁ;ﬁf:eh:‘:::ly'; e dpo:n:ngy 3-8 ; ; ::
above to estimate the total number of hours left to be taken by all of Joan’s employees. adding up the columns. — - = =
15 45
5) The estimate for the mean is:
Mean = (Total ‘frequency x midpoint’) = (Total frequency) Mean z ;SD;JS
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Probability

1) Stanley records the age of everyone in his snooker club in the table below.

Age | Frequency | | Numbers can be Used to Describe Probability |
1218 2 Probability is 2 measure of how likely something is to happen.
19-23 3 Probabilities can be described using fractions, decimals or percentages.
24-28 2 4 b ExR =
« If something is impossible, it has a probability of 0 = 0%.
29-33 1
34.38 5 * If something has an even chance of happening, it has a probability of 0.5 = % =50%.
+ If something is certain, it has a probability of 1.0 = 100%.
1 . : + If something is likely, the probability of it happening is between 0.5 and 1.
Find an estimate for the mean age of the people in the snooker club. T T
You.can use the empty columns in the table to help you. The more likely it is, the closer it will be to 1.
You should give your answer to the nearest whole number. * If something is unlikely, the probability of it happening is between 0.5 and 0.
The less likely it is, the closer it will be to 0.
Impossible Unlikely Even chance Likely Certain
e 025 05 075 10
4 1 1 3 !
4 2 4
2) The table below shows information about the number of calendars N e ke
sold on a calendar stall each month last year. = convert between fractions, =
S | Calculating Probabilities | e
calendars Frequency To calculate a probability, divide the number of ways that the
0-14 6 thing can happen by the total number of possible ‘outcomes’.
15-29 1 s
Probability = Number of ways for something to happen An ‘autcome’ i just one
30- 44 0 Y =~ otinumber of possible outcomes thing that could happen
45-59 2
60-74 3 w
75-89 0 There are 250 boxes in a room. One of them contains a prize.

Robbie takes 195 of the boxes from the room.

Work out an estimate for the average number of calendars sold each month. What is the probability that the prize is still in the room?
Give your answer as a percentage.

Answer: There are 250 — 195 = 55 boxes left in the room.

Number of ways that the prize could still be in the room =55
Number of possible outcomes = number of boxes = 250

Probability = 5o~ Asa percentage: 55 = 250 x 100 = 22%
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Probability

1) Stanley records the age of everyone in his snooker club in the table below.

Age | Frequency | Numbers can be Used to Describe Probability |
14-18 2 Probability is 2 measure of how likely something is to happen.
19-23 3 Probabilities can be described using fractions, decimals or percentages.
2150 z « If something is impossible, it has a probability of 0 = 0%.
:: : ;; ; *  If something has an even chance of happening, it has a probability of 0.5 = % =50%.
+ If something is certain, it has a probability of 1.0 = 100%.

= If something is likely, the probability of it happening is between 0.5 and 1.

Find an estimate for the mean age of the people in the snooker club. The more likely it s, the closer it will be to 1.

You can use the empty columns in the table to help you.

You should give your answer to the nearest whole number. * If something is unlikely, the probability of it happening is between 0.5 and 0.
The less likely it is, the closer it will be to 0.
Impossible Unlikely Even chance Likely Certain
i o o as iy
I E 1
1 1 3
q % 2 i :
2) The table below shows information about the number of calendars Sy In R
sold on a calendar stall each month last year. = convert between fractions, =
| Calculating Probabilities | Atk .
Number of
calendars ency To calculate a probability, divide the number of ways that the
0-14 6 thing can happen by the total number of possible ‘outcomes’
15-29 1 )
Probabiiny = Y urber of ways for SOGHng (0 1RPPER . A utcome'& st ane
30-44 0 Y = Tomlnamber of possible outcomes thing that could happen.
45-59 2
60-74 3
282 g There are 250 boxes in a2 room. One of them contains a prize.

Robbie takes 195 of the boxes from the room.

Work out an estimate for the average number of calendars sold each month. What is the probability that the prize is still in the room?
Give your answer as a percentage.

Answer: There are 250 — 195 = 55 boxes left in the room.

Number of ways that the prize could still be in the room =55
Number of possible outcomes = number of boxes = 250

Probability =52 Asa percentage: 55 = 250 x 100 = 22%
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[ The Probabilty Of Somehing Not Hppening |

If you know the probability that something will happen, you can work 1) Karen checks in for a flight and is given a seat at random.
out the probability that it won't happen by subtracting it from 1. There are four window seats, three aisle seats and nine centre seats available.
Calculate the probability that Karen is given 2 window seat. Write your answer as:

Probability that an event won't happen = 1 — Probability that the event will happen
a) afraction

If your probabilities are percentages, replace 1 with 100%.

o b) a decimal

The probability that Norma's bus will be late is 0.6.
What is the probability that Norma's bus will not be late?

Answer: The event is ‘Norma’s bus is late’. )i perrentage
So the probability of the event happening is 0.6.
Probability that Norma's bus is not late
=1 —Probability that it is late=1-06=0.4 2) A garden centre has 1600 plant pots on sale. They cost £15 each.
Paul chooses some of the plant pots to buy at random, spending a total of £300.
The garden centre realises that one of the plant pots that they had on sale was damaged.
m What is the probability that Paul bought the damaged plant pot?
Derrick forgot to water his house plant before he went on holiday. Give your answer as a decimal, correct to two decimal places.

There is a 24% chance that it will be dead when he returns home.
What is the probability that it will still be alive?

Answer: ‘Alive’ means the same as ‘not dead’, so the probability of
the plant being alive is 100% — 24% = 76%.

3) A bag contains only green and orange balls. The probability of picking a green
ball out of the bag is 60%. What is the probability of picking an orange ball?
| Multiply When an Event Happens More than Once
If you know the probability of an event happening, you can find the probability 4) Jane has a weighted dice. When Jane rolls the dice, the probability that it lands on 6 is 0.3.
of it happening lots of times. Just multiply the probability that you know
by itself that number of times. a) What is the probability that the dice does not land on 6?
The probability of a weighted coin landing on heads is 0.9. It is tossed b) Jane rolls the dice twice. What is the probability that it lands on 6 both times?

three times. What is the probability that it lands on heads three times?

Answer: Multiply together three lots of 0.9
since the coin is tossed three times. ) Jane rolls the dice three times. What is the probability

that it doesn’t land on 6 on any of the rolls?
Probability of three heads = 0.9 x 0.9 x 0.9 = 0.729
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| Probabilities from Diagrams |

You might have to use a diagram to find the information you need. For example, the numbers

you want might be in a table. You'll have to add up rows, columns or the whole table.

ExaweLEsd

A shop sells a selection of alarm clocks.

The table on the right shows some information

about the alarm clocks that they sell.
The manager chooses an alarm clock at random to put in a2 window display.
1) What is the probability that the alarm clock is digital and has a radio?

Answer: Thereare 5 +3 + 6 + 11 =25 alarm clocks in total.
3 of these are digital and have a radio.

So the probability is -i:’; (or 0.12 or 12%).

2) What is the probability that the alarm clock has no radio?

There are 3 ways
to pick this type of
dlack and 25 clocks
to pick from {0 25
possible outcomes).

Answer: Add up the ‘'no radio’ column to find the total number
without a radio: 6 + 11 =17

So the probability is 3X- (or 0.68 or 68%).

| Use a Diagram for Multiple Events

When there are two things happening (e.g. two spinners being spun),
you can use a special type of table to keep track of all of the results.

 Exawecs

The spinners on the right are spun and the outcomes
added together. The table below shows the possible
results. What is the probability that the result is 67

If you roll 2 2 an
Spinner One and 3 1
on Spinner Two, then

the result 52 + 1 =3,

3|5 |Gt
4 (6

s |7]s[330
G 9 [14

There are 16 possible
outcomes of the two
spins.

3 of these are ‘6"

So the probability is 75
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| Practice Questions |

1) Marwan is organising a party for the weekend. The table below shows how many of his
guests are vegetarian and how many have an allergy. Marwan gives one of his guests a call.

a) What is the probability that the guest

Hasanallergy | 3 1

he calls is vegetarian and has an allergy?

b) What is the probability that the guest

he calls is vegetarian?
2) The table on the right shows Married | Unmarried| Total
some information about the S S
e T Tt Senda Aged 30 and under | 562 159 m
who filled in a survey. A ;'IWW 81
a) Complete the table.
Total 1213 2193
b) Someone aged 30 or
under is chosen at random.
What is the probability that they are unmarried?
3) Percy has two special dice. The first dice is labelled 1, 3, 5, 6, 9, 10. The second dice is
labelled 1, 2, 4, 6, 8, 10. Percy rolls both dice and then multiplies the results together.
a) Complete the table on the right
to show the possible results. first dice - -
x| 1 3 5 6| 9| 10
b) What is the probability that =
the result of Percy’s rolls is 12 a1 516 10
i 2 6 12 | 18
c) What is the probability that é 4| 4 12 | 20 36 | 40
the result of Percy’s rolls is 67 2
gle| ¢ 30 | 36 60
d) What is the probability that 8 il ||
the result of Percy’s rolls is 957 10! 10 50 | ¢o | 90
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Scatter Diagrams | To Draw a Scatter Diagram, Plot the Data |

I Scatter Diagrams Show Correlation I The table on the right shows the age and value ”
1) A scatter diagram shows how closely two things are related. of 8 cars. Draw a scatter diagram for this data. 7% 500
2) This relationship is known as ‘correlation’. It can be positive or negative. 1 g:sizﬁm&w:gre“az b 5 2000
3) If two things are correlated, the points on the diagram will be close to a straight line. should show *Value' 15 6000

35 3000
Positive Correlation Negative Correlation Make sure ‘Age’ goes up to at least 5 2 2500
and *Value' goes up to at least 7000.
4 2500
o 35 4500
AP &
oyt iy 00 Exch gap on this
oo~ hlforayear 0L
M {05 years).
lce cream sales and temperature Waolly hat sales and temperature a
are positively correlated — are negatively correlated — 012345
a5 one increases, so does the other. a5 one increases, the other decreases. Age (years)
4) If there is no correlation between the two things, then 2) Then plot the data as points.
the points will be scattered all over the diagram. Eor pl; the car thatis | yearold Tes avaloe. <
- - - of £7000. So go across to 1 on the ‘Age’ axis, 01 23 45
Use a Line of Best Fit to Predict Values | then up to £7000 on the *Value' axis. Draw a cross. Age (years)
1) Aline of best fit is a straight line that shows the correlation. It passes through roughly
the middle of the set of points with about the same number of points above as below it. l D .ng a Line of Best Fit |

2) If you know one value (e.g. the temperature in the examples above), you can read off - 5 o o
the line to predict the other value {e.g ice cream or woolly hat sales). To add a line of best fit to a scatter diagram, draw a straight line that follows the direction
! of the points. There should be roughly the same number of points on each side.

12 people are looking for a job. The scatter diagram on the This is the @ 7000
right shows the number of jobs that each of them applied fine of best fit. Add a line of best fit Sezey
for and the number of interviews they were invited to. to the scatter diagram S5
Use the line of best fit to predict how many interviews § 8 - that youdre abohe. o N The line of best it doesnt
Id be invited to if lied for 8 jobs. : sl o ha through any of
B I ap Ene The fine willbe sloping 3 3000 e g
1) Read up from 8 on the ‘Jobs applied for' axis R downwards through 2000 N to be roughly the same
until you get to the line of best fit. $2 the set of points. N number on either side.
§ 1000
2) Read across to the ‘Interviews invited to’ axis. B R e g h o Thrn Sh‘?UId b abo.ut 3 o
ok o on each side of the line. R ER TR
So you can predict that you'd be invited to 4 interviews. Age (years)
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| Practice Questions | e Contia

1) The table below shows some information about 10 flats available to rent. [ ] J
Numberofrooms | 2 | 4 | 5|8 | 5| 4|2(8]|9]|7 Test Date Candidate Signature
Monthly rent (£) | 300 | 450 | 500 | 750 | 600 | 400 | 350 | 900 | 950 | 800 [ ] [ ]

a) Draw a scatter diagram for this information on the grid below.
EEEEEEEE Functional Skills

EEEEEEEEEEN Mathematics Level 2

,: ] ] || Section A — Non-calculator
Time allowed: 25 minutes

l You may not use a calculator. l @

N S N - 41 L 1 1 There are 16 marks available for this section.

Section B — Calculator
Time allowed: 1 hour 30 minutes

You may use a calculator. | l

b) Add a line of best fit to your scatter diagram.

c) Use your diagram to estimate the monthly rent you

might expect to pay for a flat with 6 rooms. There are 48 marks available for this section.
You must have:
Pen, pencil, eraser, ruler, protractor, compasses, calculator (Section B only).
2) The scatter diagram on the right shows the 60 T
average temperature and total monthly rainfall
recorded at 15 weather stations last March. T 50 k—i—‘% Instructions to candidates
% : E + Use black ink to write your answers.
3). Use tha diagram to pre:uct :“e = 10 x:§ * Write your name and the date in the spaces provided above.
a;e;;j‘age ""':"e“.“g‘l’l o 4esn & £ « There are 2 sections in this paper.
total monthly rainfall is 45 mm. < 30 Answer all questions in each section in the spaces provided.
20 * In calculations, show clearly how you worked out your answers.
0 2 4 6 8 10 + If your calculator does not have a 1t button, take the value of & to be 3.14.
b) Describe the relationship that is Tem re (°C) *  Check your working and answers.

shown in the scatter diagram.
! ' Information for candidates

+ Diagrams are not accurately drawn, unless otherwise stated.
« The marks available are given in brackets at the end of each question.
+  Marks will be awarded for showing your check when you see this symbol [7].
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Section A — Non-calculator
Answer all questions in this section.
Write your answers in the spaces provided.

1 Claire is organising her finances.
She makes a list of her monthly expenses.

Monthly Expenses
Rent £865
Water, Gas & Electric  £79
Phone & Internet £62
Food £182

Claire has a job that pays £9.25 per hour.
She calculates that she needs to work at least 102 hours per month to break even.

Use estimation to check if her calculation is reasonable.
You must show your working.

3

(Total for Question 1 is 3 marks)

Practice Paper
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2 Anita has a triangular flower bed in her garden.
It has the following properties.

The lengths of its sides are in the ratio 1:3:5.

Its perimeter is 1530 cm.

What is the length of the longest side of the flower bed in metres?
“4)

(Total for Question 2 is 4 marks)

Practice Paper
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3 Felix is competing in a cycling road race. The route for the race is sketched below.

Feed Station A Finish
71 km
38.4 km 3
43? km
Start Feed Station B

(a) What is the total distance of the route in km?
(2)

[  (b) Use estimation to check your answer to part (a).
(1)

The race begins at 11:45. Felix cycles at an average speed of 32 km/h.

(c) How far has Felix cycled by 16:15?
(2)

km

(Total for Question 3 is 5 marks)

Practice Paper
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4 Aband is promoting their upcoming concert tour.
Everyone who downloaded the band’s latest album was entered into a prize draw.

Prize Draw Rules

* 2% of all entrants will win a prize.

= Prizes include signed photographs,
band T-shirts and concert tickets.

* The prize that each winner
receives is chosen at random.

A total of 5500 people entered into the draw and 22 people won a concert ticket.
Vicky is one of the people who wins a prize.

‘What is the probability that Vicky's prize is not a concert ticket?
Give your answer as a fraction in its simplest form.

4)

L1
[ ]

(Total for Question 4 is 4 marks)

End of Section A
Practice Paper
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Section B — Calculator 2 Paul is shopping for clothes to wear on holiday.
. ) ) - He is buying three T-shirts at £18 each and a pair of swimming trunks at £11.50.
Answer all questions in this section.

5 F 7 There are three offers available.
Write your answers in the spaces provided.

A B €
1 The shape below has one line of symmetry. 16% off the total cost if £10 off of Buy two T-shirts and
you spend more than £50 the total cost get a third at half price
i How much will Paul save if he chooses the best offer?
(3)
(a) Calculate the size of the angle A.
You must show all your working. Do not use a protractor.
(2)
o
[  (b) Use areverse calculation to show a check of your answer to part (a).
(1)
£
(Total for Question 1 is 3 marks) (Total for Question 2 is 3 marks)

Practice Paper Practice Paper
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3 Three points (A, B and C) have been plotted on this centimetre squared (cm?) grid.

Ay

w

N

N

v

(a) What are the coordinates of point A?

M

(b) Plot the point D with coordinates (3, 4) on the grid above.

M

The shape ABCD is the face of a cube.

(c) What is the cube’s surface area?

131

@)

cm?

(Total for Question 3 is 4 marks)
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4 Jane works at a leisure club. She asks a group of members how many hours of exercise
they each do per week and also records their body mass index (BMI).
The scatter diagram shows this information.

30

25f 0

34—+

BMI
-
o

5 10 15
Exercise (hours per weck)

0

(a) Draw a line of best fit on the scatter diagram.

(1)
The formula below is used to calculate body mass index.
BMI = weight = height

Jane’s weight is 56 kg and she is 1.6 m tall.
(b) Use the line of best fit to predict how many hours
of exercise Jane does per week.
2
hours
(Total for Question 4 is 3 marks)

5 Natasha is organising an awards show.
The diagram shows her design for the trophy.

From/
The trophy is made of cubes. Each cube has a width of 13- inches.

(@) Draw the front elevation of the trophy on the grid below.

133

)

1in
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The base of the trophy is made of brass. The rest of the trophy is made of glass.
The brass part weighs 2.5 Ib and the glass part weighs 1.0 |b.

(b) Calculate the fraction of the total weight that is made of glass.
Write the fraction in its simplest form.

@

L
[ ]

(Total for Question 5 is 4 marks)

6 Tyler fills the cone below with water.
1ml=1cm?and 1L =176 pints.
The volume of 2 cone is -;—nr’h. where ris the radius of the base and h is the height.

How many pints of water does the cone hold?
Give your answer to two decimal places.

10 em 4)

— gy

pints

(Total for Question 6 is 4 marks)

Practice Paper
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7  Takeshi takes out a loan of £195 000 to start a business.
He is charged 3.6% compound interest per year.

If Takeshi doesn’t pay back any money, how much will he owe after two years?
(3)

(Total for Question 7 is 3 marks)

Practice Paper
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8 Harry is building a pond in his garden.
He wants to put a border made of pebbles around the pond.
The border will be 10 cm wide and is shown on the diagram by the shaded area.

Pond Border

Pebbles are sold in packs that cover 100 cm? and cost £4.80 each.

How much will it cost Harry to buy the pebbles that he needs?
(5)

(Total for Question 8 is 5 marks)

Practice Paper
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9  The table below shows the number of daily visitors to a nature reserve over several days.

Number of Visitors | Frequency
014 4
1529 9
30.44 14
45.59 5

Work out an estimate for the mean number of daily visitors.

3

visitors

(Total for Question 9 is 3 marks)

Practice Paper
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10 The diagram below i 2 scale drawing of an area of land owned by the local council.
It is drawn accurately.

car park

(a) Calculate the area of the car park.

4
sguare yards
The unused ground next to the car park has the shape of a semicircle.
It ic used to extend the car park.
(b} Calculate the percentage increase in the total area of the car park.
(Give your answer to the nearest whole number.

4
%

(Total for Question 10 is B marks)

Practice Paper
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11 Dev has been counting the number of steps he takes each day.
The table below shows the data for one week. The data for Wednesday is missing.

Mon | Tue | Wed | Thu [ Fi [ Sat [ Sun |
5034 | 5412 | 7 | 5108 | &117 | 3982 | 3477 |

Dev tock the median number of steps on Wednesday.

{a) What ic the smallest number of steps that Dev
could have taken on Wednesday?

(2)

steps

In the following week, Dev’s daily step count had a range of 2071.
Dey thinks his daily step count was more consistent during the second week.

(b) Iz Dev corract! Explain your answer.

@

(Total for Question 11 is 4 marks)

Practice Paper
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12 Madeline earns £1880 per month, before tax.
The following payments are taken from her pay each month.

Payment Amount (per month)
National Insurance 12% on earnings above £719
Private pension ?
Income tax £149

Madeline’s take-home pay works out to be £1497.68 per month.

What percentage of her pre-tax pay is paid towards her private pension?
4)

(Total for Question 12 is 4 marks)

End of Section B
Practice Paper
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wers — Practice Questions

Section One — Number
Page 4
Q1 Six million, nine hundred

and eighty-six thousand,

one hundred and ninety-seven
Q2 7208352
Q3 a) -16,-8,-2,6,13,15

b) 14 568,52 465, 574 643, 597 246
Q4 3) Rio b) Vancouver
o 14°C
Q5 957 846, 957 824, 20 466,
~20 465, -571 468, -574 643,
-978 246
Q6 2) Joey b) Oma
Page 6
Q1 14034
Q2 15960
check: 9660 + 15 960 = 25 €20
Q3 91
Q4 Yes, he has 80 hours left.
Page 8
Q1 4787317

Q2 5630 remainder 4

Q3 60
Q4 3) £113190

Page 9
Q1 121
Q2 51

Page 11
Q1 a) 61 b) 35
Q220
Qi1
Q4 10
Page 14
4
Q4
Q2 45
Q7
Q4a) v
95 a3
Qa3 t B3
9% 9%
@ 3
1
ard
Page 15
a1 DR =

b) £3645.60

41 28
9% 95
Q923 b) 103

g4t 933

Page 16
o 32
Qa5 E b
Q3 Mike

Page 18

o B

@l

a#

s

Qs 43

Q6 z%

Q7 Yes, he has 2132 kg of luggage.
Page 19

o

o

g

Page 20

Q1 9804

Q2 11484
Q3 3) 315 b) 245

Page 22
Q1 Fifty-five point three five four
Q2 2) 6248 b) 34.658
o) 4683
Q3 0.0084, 0.185, 0545
Q4 08 kg, 0.801 kg, 0.81 kg, 1.008 kg

Page 23
Q1 164264
Q2 36604

Q3 £23832

Page 25

Q1 3) 5568 b) 48557
) 1027 498

Q3 125 hours

Q4 £255

Page 27
Q1 2) 1.02 b) 36
Q2 a) 52 b)§
Q3 70 seconds

Q4 243 am?

Page 29
Q1 147
Q 198
Q3 25072
Q4 210
Qs 1092

e
o
M

Page 30
Q1 26%

Q2 625%
Q3 375%

Qs 55%
Q6 Brian. 75% of his customers have
sprinkles bue only 67% (to the

nearest %) of Livs customers have
sprinkdes.

Page 31

Q1 21420

Q2 {36750

Q3 45552

Page 32

Qn

Q2 57 minutes

Q3 1168

Page 33

Qf 70’

Q128

Q3 3600

Page 34

Q1 3% increase

Q2 18% increase

Q3 4% decrease

Page 36

Q1 2) 078 b 35

@93 b) 06

Q3 09375

Page 38

Q1 0%
23

aZ

Q3 2) 059

Q4 125%

Page 39

Q1 3) = b) 40%

b) 59%

903 4) 67%
Q2 Deal 2. £7.60 i a bigger saving than
Deal 1, which saves £7.28

Page 42

Q1 300 mi

Q2 3) 48 B2
Q3 11g

Q4 4litres

Q5 320

Page 44

Q1 750g

Q2 150 mi

Q3 882 minutes

Answers
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Q4 No. For example, a ticket that
costs £4 iz for a distance of 16 km,
but a ticket that costs three tmes
more (£12) is not for a disance
three tines 2 b (the diatnce &
o ik s ).

Page 46
Q1 10 calls per hour
Q2 3) 24 minutes

Page 48
Q1 45
Q2 7750
Q3 £13750

b) 20 mph

Q4 3) A=Th(a+ b)
b) 54 cm?

Qs 19

Q6 220

Section Two — Measures,
Shape and Space

52
Q1 1) 1642p
Q2 11por 0.1
Page 54
Q1 £95
Q2 £1980
Q3 GrA

Page 55
Q1 708

Q2 £11340

Q3 No, the price should be £18352.
Q4 50%

Qs 243

57

Q1 The 15-pack & best valuc for money.
Its £052 per can. The price per can
of the &-pack is £0.53.

Q2 The free fitting offer will save Gillian
the most money.
It saves £12C. The 207 off offer only
saves 10330,

Q3 The cheapest way for Josh to buy
12 boethes is to buy 3 packs of four.

b) 210

| Q2 738

60
Q1 £109.20
Q2 a) £4920 b) £21 320
) Yes, the new job pays more.
There are 52 weeks in 3 year,
50 Ahmed's current job pays
£21 320 per year.
Q3 325 hours or 3 hours or
3 hours and 15 minutes

61
Q1 2235

Page 63
Q1 7500 m
Q2 b kg
Q3 0561

Page 64
Q1 33
Q2 62 miles
Q33) 021
Q4 1905 cm

Page 65

Q1 4375

Q2 375 ml

Q3 16 000 gallons

b) 200 mi

Page 66

Q1 a) 4 miles

Q2a) Tk
)44k

Page 67
Q1 Bms
Q2 104 mph

Page 68
Q1 a) The fastest route is Ato B to C.
It takes at least 21 hours. The road
from A to C takes at least 2.2 hours.
b) 75 miles

Page 69
Q1 07g
Q2 913.7 kg/m?

b) 7 miles
b)41b

| Page 71
Q1 37 em
Q2 0em
Page 72

Q1 2) 8em
Q2 9em

Q3 18cm

b) 14 em

The pack of four offer & GOp per bottle | Page

The cther offer iz 61.5p per bottle
Page 58
Q1 £205057
Q2 £99825
Page 59
Q1 3) £1200 b) 32%

Answers

B
Q1 a) 37.70cm

Page 76
Q1 9 strips
Q2 105 squares of turf
Q3 70 desks
I you start with desks right against a
| side wall, you can fit 7 desks in 2 row

b) 21.99 cm

acrozs the hall. # you start with desks
right up against the front wall of the
hall, you can hit ten rows going the
length of the hall. 7 x 10 ~ 70 desks.
If you keft 2 gap at the front or side of
the hall, youll have a slightly different

answer.

78
Q1 3) 3676 cm®
b) 108 cm?

Page 79

Q1 108w

Q2 3848 m or 3849 mm? if
you used 3.142 for x)

Page 82
Q1 018528
Q2 Yes, 1L of paint i enough.
The area of the ceiling is &1 m’,
but the six light fttings take up
6% x x OF ~ 0186 m”.
50 only 81 - 0188. ~ 7911.. m’
needs 1o be painted.

Page 84
Q1 For example:
30 cm
VL
saf ]
>

25 cm
The easiest way 1o send the books & to
stack them on top of each other. So the
bow needs to be as bong and as wide as
the biggest book and as high as all 3.

86
Q1 AandD
Q2 y

T
menenas

b) 264 o
You shouldr't inchude the face where
the cube and prism meet because its
nat on the surface of the combined

shape
Page 92
Qi Plan Frone Elevation
L]
L1
Side Elevation

__i_

TII1
Page 94
Q1 2) 9000 cm’  b) 70000 mew®
Q2 0.168 m® or 168 000 cm’
Q3 1bsg
Page 95
Qf 4725 m®
Q2 3)3519cm! ) 9425 ma
Q3 3423.n*
Page 98
Q1 1inch
Q2 34km
Q3 2)1:25000 b)S00m
Q4 34 mides
Page 99
Q1 ) 1:100
bY The table: cuini g aupeivere
in the shaded arca below.
e should be 3 squarcs wide
and 4 squares long.
L)
] N

[T11

| Page 101

Q1 a)E
Q2 a) (1.2)
) and d)

b) A
b) (-3.-2)

Page 102

Q1 C=(1,-2). D=(1.3)
Page 104
Q1 ) 80°
Q2 65°
Q3 80°
Q4 100°

Page 105
Q1 a) 100°
Q@ 4°
Q3 10°
Q4 Bis 100°. A and C arc 80°

b) 70°

b) 120°

Section Three —
Handling Data
Page 107
Q1 38 minutes
Q3
Q3 3) 8 boxes
Q4 2) 1810 kg

b) For example, 1810 x 2 = 3620

and 1800 + 1820 = 3620.

b) 7 boxes

Page 109
Q1 3) Mean=39  Range =87
b)Mcan=42  Range=122
) Mecan =589.75 Range = 979
Q2 a) 3 feet b) 1.2 feet
Q3 a)11ats
b) If the mean is 13 and she treated
8 dogs, then the total weight of
the dogsis 13% 8= 104 kg The
range can't be greater than the
total, so the vet is wrong.
Page 111
Q1 3) Range = £118  Mean = £554
b) Range = £95  Mean = £680

<) Yes. On average, Fy Well = cheaper
than City Escapes. The mean price
of a Fly Well holiday (£607.50) =
less than the mean price of 2 City
Escapes holiday (£645).

d) The prices are more consistent

Page 112
| Q1 2) 7950 hours b 2850 hours

143

b) 025

1) 332
You could write this as decmal
(022 10 2 dp) or a percentage
{22% to the nearest whole number).

Q3

13
HEERERE

b) % or 0.028 (3 dp) or 28%

<) 3¢ or 0083 (3 dp) or 83%
{or an equialent fraction, 24 %)

40

Page 122
Qf a)and b}
w04 {
o W 1 4
I ot ,
e M -
3 1 4
5
E3 1
wo A
cta3436rasmn
) £650

Your answer will probably be sightly
different. It will depend on how
you've dezwn your line of best it
Q1 3)4°C
Accept arswers from 3 °C to 5 °C.
b) Positive correlation between
temperature and rainfall (i3
temperature increases, so does
| ranfa)

Answers
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Answers — Practice Paper

Section A — Non-calculator (Page 124)
1 Foroample 900

So Chire’s total expenses are about £1240. Her income
for working 102 hours is about 100 x £9 = £900. This s
much less than the estimate of £1240, so her calculation
iz not reasonable.
(1 mark for estimating Claire’s total expenses,
1 mark for estimating Claire’s Income, 1 mark for
stating the correct conclusion)

2 1+3+5=9 parts (1 mark)

9lis30
So 1 part = 170 cm (1 mark)
170
x_5
850
So § parts = 850 cm (1 mark)
So the longest side iz 850 = 100 = 8.5 m (1 mark)

3 ) 3-06 500 m=436kn
38.4
71.0
. S ]

So the toaal distance = 153 km.
(1 mark for a correct method of addition,
1 mark for the correct answer)

b) For example: 40 + 70 + 40 = 150 km (1 mark)
150 km s pretty close to 153 km, so the answer to
part a) is probably right.

<) 1145 o 16:15 iz 4.5 hours.

Distance = speed X time = 32 x 45

32 % 45 = 1440, 3032 x 45 = 144

So Felix has cycled 144 km by 16:15.

(1 mark for a correct method of multiplication,
1 mark for the correct answer)

4

1% = 5500 = 100 =55

2 =1%x2=55x2=110

So 110 people won a prize and 110 - 22 = 88 people won
a prize other than a concert tickee. So the probability
that Vicky won a prize that wasn't a concert ticket is:
B8 -3 _4

110 10 5

(1 mark for calculating 2% of 5500, 1 mark for
cakulating 88 people, 1 mark for forming the
correct fraction, 1 mark for reducing the fraction
1o Its simplest form)

Section B — Calculator (Page 128)

1

3) The angle opposite the 120° angle is also 120° because
the shape has one fine of symmetry.
So the sum of known angles = 90"'120'0120’
= 320° (1 mark)
A = 360° — 320° = 40° (1 mark)
b) For example: 80° + 120° + 120° + 40° = 360° (1 mark)
Cost of clothes = 3 x £18 + £11.50 = £6550
16% of £65.50 = £65.50 x 0.16 = £10.48
Half the price of a Tahire = £18x 1 = £9
Saving A: £1048 Saving B: £10 Saving C: £9
So the most Paul will save is £10.48 with offer A.
(1 mark for calculating the saving from offer A,
1 mark for calculating the saving from offer C,
1 mark for stating the correct conclusion)
a) (-4, 4) (1 mark)

S R

Al o
|

- s 3

I 0 4 6 O

c)lmgthdonesde Tem
Acea of one face = 7 7 = 49 cmv? (1 mark)

Surface area of cube = 49 x 6 = 204 cm? (1 mark)

(1 mark)

4

3}

For cxample:

s 10 18
Exercise (hours per week)

(1 mark for @ line which goes through the

middle of the points and has roughly the

same number of points on each side)

b) BMI =56 + 1.67 = 21.875

Draw  line from 21.875 across from the y-axis to the
line of best ft and then down o the x-axis.

A

5 10 15
Exercise (hours per week)
Jane docs approximately 9 hours of exercise 2 weck.
(1 mark for calculating BMI correctly,
1 mark for the correct prediction)
You may have 2 slightly diflerent answer if you draw the line of
best it diflesently. Any arswer between 85 and 95 is ckay.
1in
-

l T vili ftim
1

(1 mark for drawing eight 3 x 3 squares,
1 mark for correct front elevation)
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) Fraction made of glass = gty = 42 (1 mark)
Simplify the fraction: 22 = 32 = Z (1 mark)

Radius = diameter + 2 =10 = 2= § cm (1 mark)
Volume of cone = garh =g xxxrixh
=daxxgxn2
= 314.15__. cm’ (1 mark)
Amount of water = 314.15_ml|
= 031415 L (1 mork)
=031415.x 1.76
= 0.55292__. pines
= 0.55 pints (to 2 dp.) (1 mark)
£195 000 x 0.036 = £7020
£195 000 + £7020 = £202 020
£202 020 x 0036 = £7272.72
£202 020 + £7272.72 = L2093 29272
So Takeshi will owe £209 292.72.
{1 mark for using a correct decimal equivalent of 3.6%,
1 mark for a correct method of handling compound
Interest, 1 mark for the correct answer)
You'd get full marks if you used 2 dightly diferent method.
For example, you could multiply £195000 by 1036 to get
£202020 in one ep.
Radius of thepond =2+ 1=1m =100 cm
Area of the pond = &
= 31 4159.. o’ (1 mark)
Border width = 10 cm
Radius of the pond and border = 100 + 10 = 110 cm
Area of the pond and border = x x 17 = x x 1107
=380132... o’ (1 mark)
Border area = 38 013.2.. - 31 4159...
= €597 3... cm” (1 mark)
Number of bags needed = 6597.3... = 100
= 65.97.. bags
So Harry needs to buy 66 bags (1 mark)
Cost of bags = 66 x £4.80 = £316.80 (1 mark)

Nmsal Fror— Midpant Ffwmm‘*
014 4 0+14+2=7 28
1529 9 (15429 +2=22 198
3044 14 |0+ +2=37 518
45.59 5 (45+59) +2=52 %0
Total n 1004

Mean = 1004 + 32 = 31.375 visitors

(1 mark for the correct midpolnts, 1 mark for the

correct total frequency x midpolnts, 1 mark for
correct estimated mean)

You could 3ka round your final answer to the nearest

whole number. This gives 3 mean of 31 vistors.
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10 3} The measurements are:
25 cm+
carpark |2cm
4 +
15 cm unused

1.cm =15 yards 502 em = 30 yards
25 em = 375 yards
15 cm = 225 yards
Arca of car park = (05 x 22.5 x 30) + (375 x 30)
=3375+ 1125
= 1462.5 square yards
(1 mark for the correct measurements, 1 mark for
correct conversions, 1 mark for a correct method
for finding the area, 1 mark for the correct area)
b) Radius of semicircle in diagram = 4+ 2=2 cm
Radius of real semicircle = 30 yards (1 mark)
Arca of semicircle = 5 % 5 % P
=dxmxaw
=1413.7__ (1 mark)
New car park area = 14625 + 14137
= 2876.2... square yards (1 mark)
New tar: park afea s a percontage of the old arca:
28762+ 14625 = 1.9666...
=197% (to the nearcst %)
Percentage increase = 197% - 100%
= 97% (to the ncarcst %) (1 mark)
14 3) Theére are 7 diys. 30 the medsan is the 4¢h valuoe.
The given values in order are:
3472, 3982, 5034, 5208, 5412, 6117
So the 4th value lies beeween 5034 and 5208. (T mark)
The smallest number of steps Dev could have
taken on Wednesday is 5034 steps (1 mark).
b) Range for 15t weck = 6117 — 3472
= 2645 steps (1 mark).
2645 is greater than 2071 so Dev is correct.
His daily step count was more consistent
during the second week. (1 mark)

12 Earnings above £719 = £1880 — £719 = £1161 (1 mark)
National Insurance = £1161 = 0.12 = £139.32 (1 mark)
Private pension = £1880 - £1497.68 - £139.32 - £149

= £94 (1 mark)
Percentage of pre-tax pay = 94 + 1880
= 0.05 = 5% (1 mark)

Answers

12-hour Clock

The 12-hour dock goes from 12:00 am
(midnight) to 11:59 am {one minute before
noon), and then from 12:00 pm (noon) to
11:5% pm (one minute before midnight).
24-hour Clock

The 24-hour dock goes from 00:00
(midnight) to 23:59 (one minute before

the next midnight).

2D Object

An object with 2 dimensions, i.e. a flat object.
3D Object

An object with 3 dimensions, i.e. a solid object.

(A

Angle

A measurement of how far something has
turned from a fixed point.

Anticlockwise

Movement in the opposite direction to the
hands of a clock.

Area

How much surface a shape covers.

Average

A number that summarises a lot of data.
Axis

A line along the bottom and up the left-hand
side of most graphs and charts. The plural is
‘axes’.

BIDMAS

The correct order to carry out operations.
It stands for Brackets, Indices, Division,
Multiplication, Addition, Subtraction.

Capacity

How much something will hold. For example,
a beaker with a capacity of 200 ml can hold
200 mi of liquid.

Certain

When something will definitely happen.
Circumference

The perimeter (distance around the outside)
of a circle.

Clockwise

Movement in the same direction as

the hands of a clock.

Coordinates

A pair of numbers used to describe the
location of a point on a grid.

Correlation

A description of how closely two things

are related. Correlation can be positive or
negative, or there may be no correlation.

Data
Another word for information.

Decimal Number

A number with a decimal point () in it.

For example, 0.75.

Density

A measure that relates the weight of something
to its volume. Some common units of density
are kg/m’ and glem?.

Diameter

The distance from one side of a circle to

the other, going straight through the middle.
The diameter is twice the radius.

Dimension

A number that tells you about the size

of an object. For example, its length.

Glossary
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Estimate

A close guess at what an answer will be.
Even Chance

‘When something is as likely to happen
as it is not to happen.

Formula

A rule for working out an amount.

Fraction

A way of showing parts of a whole.

For example, ¥ (one quarter).

Frequency Table

A tally chart with an extra column that shows
the total of each tally (the frequencies).
Front Elevation

A 2D diagram to show how a 3D object looks
from the front.

Impossible

When there’s no chance at all of something
happening.

Interest

Money paid or added on to a value over time,
given as a percentage.

Length

How long something is. Length can be
measured in different units, for example,
millimetres (mm), centimetres (cm),

or metres (m).

Likely

When something isn’t certain, but there’s a
high chance it will happen.

Glossary

Line of Symmetry

A shape with a line of symmetry has two
halves that are mirror images of each
other. If the shape is folded along this line,
the two sides will fold exactly together.

Mean

A type of average. To calculate the mean,
you add up all the numbers and divide the
total by how many numbers there are.
Median

A type of average. The median is the
middle value of a set of data when the
values are arranged in size order.

Mixed Number

‘When you have a whole number and a
fraction together. For example, 2% (two and
a quarter).

Mode

A type of average. The mode is the most
common value that appears in a set of data.

Negative Number
A number less than zero. For example, 2.

Net
A 3D shape folded out flat. You can use a net

to help you make a 3D object. For example,
yOu can use a net to make a box.

Percentage

A way of showing how many parts you have
out of 100. For example, twenty percent
(20%) is the same as 20 parts out of 100.
Perimeter

The distance around the outside of a shape.
Pi (x)

T is 2 decimal number that goes on forever.

To 3 decimal places, it’s 3.142. It’s used in the
calculation of a circle’s circumference and area.

Plan View

A 2D diagram to show how a 3D object
looks from above.

Probability

The likelihood (or chance) of an event
happening or not.

Profit

The difference between the cost of making
something and the price it's sold for.
Proportion

A way of showing how much of one part there
is compared to the whole thing. For example,
if there are 4 towels and 1 of them is white
then the proportion of white towels is 1 in 4.

Quadrilateral
A 2D shape with 4 straight sides
and 4 corners.

Radius
The distance from the side of a circle to the
middle. The radius is half the diameter.

Range

The difference between the biggest and
smallest numbers in a data set.

Ratio

A way of showing how many things of
one type there are compared to another.
For example, if there are 3 red towels to

every 1 white towel then the ratio of red
to white towels is 3:1.

Right Angle

A square corner.

Scale

A rule that tells you how far a given distance
on 2 drawing is in real life.
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Scatter Diagram

A diagram of points plotted on axes that shows
how two things are related.

Side Elevation

A 2D diagram to show how a 3D object looks
from the side.

Speed

How fast something is moving. Some common
units of speed are miles per hour (mph),
kilometres per hour (km/h) and

metres per second (m/s).

Square Number

A number multiplied by itself. For example,

S squared (5 is the same as S x 5.
Symmetry

See line of symmetry.

Table

A way of showing data. In a table, datais
arranged into columns and rows.

Triangle

A 2D shape with 3 straight sides and 3 corners.

Unit

A way of showing what type of number you've
got. For example, metres (m) or grams (g).
Unlikely

When something isn't impossible, but it
probably won't happen.

Volume
The amount of space something takes up.

Weight
How heavy something is. Grams (g) and
kilograms (kg) are common units for weight

Glossary
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2D objects 3
3D objects 83

A

adding 5, 6, 17,22

angles 103-105

area 77-81
of circles 79
of rectangles 77
of squares 77
of triangles 78

averages 106-112
mean 108, 113
median 106
mode 107

axes 100

B

BIDMAS 10
brackets 10, 11
budgets 59

C

capacity 62

circles 73,79
circumference 73
compound interest 58
conversion factors 63-65
conversion graphs 66
coordinates 100-102
correlation 120
ofinders 83,87, 95

D

decimals 21-26, 35, 36, 38
density 69

diameter 73

dimensions 83, 84

direct proportion 43
discounts 53, 54

dividing 7-9, 24, 25

Index

E

elevations 91, 92
equivalent fractions 12
estimating 27, 112

F
formulas 47, 49
fractions 12-20, 35-39

G
grouped data 113

I
interest 57,58
inverse proportion 45

it
length 62,74, 75
lines of best fit 120

M

mean (average) 108, 113
median 106

mixed numbers 15, 17
mode 107

money 52-61
multiplying 7, 8, 24

N
negative numbers 3

nets 85-87, 89

(o]

ordering numbers 3, 16, 21
order of calculations 10, 11
origin 100

P

percentage change 31-34
increase 31, 53
decrease 32,53

percentages 28-35, 37-39

perimeter 70-73
pi(m) 73

plans 91,92
prisms 83, 86, 95
probability 115-118
profit 55
proportion 43-46
pyramids 83,85

quadrilaterals 104

R

radius 73

range 108, 110, 111
rates of pay 60
ratios 40, 41
rounding 26, 27

S

scale drawings 96-99
scatter diagrams 120, 121
speed 67, 68

subtracting 5, 6,17, 23
surface area 88, 89

-

taxes 61

triangles 72, 78,103

U
units 62-66

v
value for money 56
volume 93-95

w
weight 62
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