Topic 1 - Factors and Multiples

Definition
A factor is an integer that divides exactly
into a whole number leaving no remainder.

The highest common factor (HCF) is the
highest factors shared by 2 numbers.

Examples

1. List the factors of 18 1x18
2x9
3x6

The factors of 18 are 1, 2, 3, 6, 9, 18

2. List the factors of 24 1x24

2x12
3x8
4x6

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

3. What is the HCF of 18 and 24>

Factors of 18: 1, 2, @, 18

Factorsof 24: 1,2,3, 1@: 12, 24
The HCF of 18 and 24 is 6

Definition
A multiple is the result of multiplying a
number by an integer.

The lowest common multiple (LCM) is the
lowest multiple shared by 2 numbers.

Examples
1. List the first five multiples of 3

3,6,9,12,15

2. List the first five multiples of 4
4,8,12,16, 20

3. What is the LCM of 3 and 4?
Multiples if 3: 3,6, 9(12)15...
Multiples of 4: 4, 8(12)16, 20...
The LCM of 3 and 4 is 12

Questions

List the factors of 16

List the factors of 36

What is the HCF of 16 and 36

List the factors of 32

List the factors of 48

What is the HCF of 32 and 48

List the first six multiples of 5

List the first six multiples of 6

What is the LCM of 5 and 6

List the first six multiples of 7

List the first six multiples of 8

What is the LCM of 7 and 8




Prime Numbers: 2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31

A factor Tree is a method used to write a number as a product of prime factors

Examples
1. Write 90 as a product of prime factors

in index form

Answer=2 X 32 X 5

2. Write 108 as a product of prime factors
in index form

Lod
%

Answer = 22 x 33

We can use a venn diagram to find the HCF and LCM of a pair of numbers once we have

wrote them as a product of prime factors

HCF — multiple the numbers in the middle

Example
Work out t he HCF and LCM of 90 and 10»5\

90=2x3x3x5 VK
CCﬂ\\’erC’JC!
108=2x2x3x3x3 80|r\tr€
v mmadie
/

Y ” Yors

HCF=2x3x3=18
LCM=2x2x3x3x3x5=540

Questions (use examples to help you)

List the first 10 prime
numbers

Write 60 as a product of
prime factors in index form

Write 72 as a product of
prime factors in index form

Work out the HCF and LCM
of 60 and 72

Work out the HCF and LCM
of 60 and 108

Work out the HCF and LCM
of 72 and 108

~



Topic 2- Powers and Roots

Square numbers: 1,4, 9, 16, 25,36, 4

9, 64, 81, 100, 121, 144, 169, 196, 225

Cube numbers: 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000

The power of a number tells you how many
times to multiply the number by itself.

Examples

1. 4° =4 x4=16

2. 53=5x5x5=125

3. 32463=9+216 =225

Square root is the inverse of power of 2
Cube root is the inverse if power of 3

Examples
1. 25=5
2. 512=38

3. 16+ V125=4+5=09

Questions
112 93 52 4 32 3 _53
122 4 33 V36 + V25 3729 — V81 53 + 144

Topic 3 — Rounding and Estimation

Rounding to the nearest integer
Rounding line goes after the unit/ones
column

Rounding to the nearest 10, 100, 1000
Rounding line goes after the place value

Examples
Examples 9847
Round to the nearest integer 1. Round to the nearest 10
g, )
a) 158 =~ 15 984V ~ 9850
ckxujer N docowyr
b) 140 ,73 ~ 141 2. Round to the nearest 100
c,lnucL.‘u"
)
g’ 300F - 201 98?7 9800
dreoder 3. Round to the nearest 1000
v
% 47  ~10000
docula e

Questions

Round to the nearest
integer:

Round to the nearest
10:

Round to the nearest
100:

Round to the nearest
1000:

a)21.8
b) 84.51
c) 125.29

c) 2841

a) 89
b) 375

a) 289
b) 8915
c) 2973

a) 5891
b) 9751

c) 12583




Round to decimal places
Decimal places are the digits after the
decimal point

1 decimal place = nearest tenth
2 decimal places = nearest hundredth
3 decimal places = nearest thousandth

Examples
153.2843

1. Round to 1 decimal place
Ui
153.2843 ~ 153.3
N decder
2. Round to 2 decimal place
S
153.28}13 ~ 153.28

deader
3. Round to 3 decimal places

5
153.284‘3 ~ 153.284
ﬁdﬁ(‘,\déf

Round to significant figures
We start counting significant from the left
from the first non-zero digit.

Examples
4981

1. Round to 1 significant figure
J
4%9‘31 ~ 5000
deader
2. Round to 2 significant figures
J
4981~ 5000
Ydecder
3. Round to 3 significant figures
Sy
4981 ~ 4980
L .
checrddef

Examples
0.5681

1. Round to 1 significant figure
\
0.5‘681 ~ 0.6
Vdeader
2. Round to 2 significant figures
U
0.56F1 ~ 057
N decider
3. Round to 3 significant figures
0.56‘38\1 ~ 0.568
M

\ i
- deode

Questions
Round to 1 decimal place: Round to 2 decimal places: Round to 3 decimal places:
a) 51.97 a) 0.4956 a) 183.1697
b) 108.542 b) 138.1571 b) 48.2438
c) 0.8681 c) 57.1346 c) 0.05931
Round to 1 significant figure: | Round to 2 significant figures: | Round to 3 significant figures:
a) 4210 a) 123 a) 3450
b) 0.891 b) 2.493 b) 0.86152
c) 12.861 c) 0.1056 c) 25.8961




Estimation/Approximation

Example
Estimate the answer to

48.7 x 61.2

U\
8.7 ~ 50
S Tdecider
1.2 =~ 60
N decidar
Step 2 — Rewrite and calculate

48.7 x 61.2 ~ 50 x 60 = 300
Answer = 300

Step 1 - Round each number to 1 significant figure

When we estimate we round each number to 1 significant figure first, then calculate.

Example

8.3 X 18.7
0.52

Estimate the answer to

S
3=8 -
g Ydocdal
]\8.7 &~ 20
NQuweddar
0.52 = 0.5
N deadaC

Step 2 — Rewrite and calculate

8.3x18.7 _ 8X20 __ 160 1600

052 05 0.5

Answer = 320

Step 1 - Round each number to 1 significant figure

320

Examples
1. V19 =16 =4

2. V38~+/36=6
3. 498 ~ /100 = 10

When estimating with a square root, we round to the nearest square number first

Example

2.32x+/99

Estimate the answer to
4,962

Step 1 - Round each number

> 3=2 .
gt (\\d.\-‘-(.!-(lﬂf
41.5%62 ~ 5
\ dacides
99 =~ 100 (nearest square humber)

Step 2 — Rewrite and calculate

2.32xv99 _ 22xy/100 __ 4x10 40 _
4.962 5 5 5

Answer =8




Questions

Estimate Approximate Estimate
28.4 X 21.05 41.2 X 19.8 21.75 +/98.1

5.9 0.49 0.192
Estimate 5.9 Estimate v120 Approximate V83
Approximate Estimate Estimate

431.1
9.04+19.85x299-503 | ————o3 804 x 2.86
14.3 + 3.8 0.513

Angles ona stralght Ime at a pomt sum to

180°

Fi%dxz

X 55°

X A0 4 S = 1RO

Angles around a pomt sum to 360°

e X2

o

x (12

157°

X xS = 1RO % O H\STT = 2E0
- =S - > 4+ 2 - 53@

— e - 2w 1 -2
s = 55 < - ="

Vertically opposite angles are equal

Co-interior angles sum to 180°




Corresponding angles are equal Alternate angles are equal
/1120 750 >
._r..- ©
x > XS Y
// 2= \ ’
Examples
Calculate the size of angles x and y Calculate the sizes of angles xand y
HINT — Work our{as many =
"Sw?i-ﬁé“_ angles as you cpn first S{-m\_c o
' bl"rO\Lﬂ'\}"
eGSR 6 . =
105° '—\__LE_:) LW
\ertealt = U/ ~c0
CPFOMETHS a3y T8 1OS
<=\ TR 57+ [
oo “? Lop
— >
\
S RN\
LD =0\
S o
Y 2O = EO | 'O |
—1=D —\E_%C) Hres =g >+ 1S =18
Ve - =° -85 —QSG -8 =5
3 =S x o =O5
Work out the value of x L. Farom an ecpuoodcae
27x 420 DR X O = 1O
- S+ A0 = \eO
- 232 —-20
21#20 ) 7~ = SO
}ax-r—[o () =
> > = =0.
c:c—\r\\-er\é(‘
< es =
Ao AROC




Questions

Work out the size of angles x
P

o/

1132/

s

Work out the size of angle x

59°

>

Work out the size of angles x and y

Dlagram not
drawn accurately

P

Work out the size of angle y

P

Work out the size of angle x

Work out x

\

[
7.

A B N
A A / x+22
c 72"/ o
el € 2x - 13
2 -
8 \.\\. P \ rd
\ H
' 55°
X \\{ )
\ )
K
L
Work out x Work out x
% Azxﬂo
Jz

/.
28




Topic 5 — Bearings and Scales

Bearings follow 3 rules:
1. Measure from North
2. Measure clockwise
3. Must be 3 figures

Example
Mea's\ilre the bearing of B frg@

/; lbe’
80 1790 I%O Ty,
1 I6o !‘?0 J

S0
(2
}vo

WOV 51N @
% W

\ “
OQL
|\

o0L
08

o0 06

Og

01

2

O
0%

L*7 53

o b,
.:\
&, ©
oL o8 . B
0 O qav AW

Answer = 135°

HINT — Work our as many

angles as you can first
Example g y

Work out the bearing of A [f{me B = 2,:_7)(5

f CondncC

S X
L PO
Example >

Work out the bearing of B fromA = O

L )




Questions

Find the bearing of 5 from 4 Find the bearing of 4 from B
North
North
North North
45° B
CTT
A
280°
Find the bearing of B from A Find the bearing of B from 4

North

North North North

120°
95°
B
B
4 A
Find the bearing of 4 from B Find the bearing of 4 from B
North
North North North
95
B B
A

280°

10
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Example
A map has a scale of 1cm : 3 miles.

a) Qn_the map, the distance between two
towns is 7cm.What is the actual distance
between the two towns?

1 e 2 miles

b) The actual distance between another two
towns is 90 miles. What is the distance
between the towns on the map?
N x
L=

) x+

\e
e R emai\es P

o

30 ‘CEO'*m T O el

A scale is the ratio that defines the relation between the actual figure and its model

Example

The diagram shows a scale drawing.
Scale: 1cm = 100km

Calculate the actual distance between A
and B

D;xu»

ﬁ.i.\C‘IY\ = L\ v

-

= L1

Questions

A map has a scale of 1cm : 4 kilometres.
The actual distance between two cities is 52
kilometres. What is the distance between
the cities on the map?

A map has a scale of 1cm : 2.5 miles. On the
map, the distance between two cities is 8cm.
What is the actual distance between the two
cities?

The diagram shows part of a map.
1t shows the position of a school and a shop.

Shop

b
School

The scale of the map is 1cm = 100 metres.

Work out the real distance between the school and the shop.
Give your answer in metres.

The diagram shows a scale drawing.

Scale: 1cm represents 100km

{a) Use the diagram to calculate the actual distance from C to D.

11



Topic 6 - Indices

The rules below can only be used if the base is the same

3 % 3 X 3 X 3 X 3 can be written as 3°

Anything to the power of zero is 1

3 is the base Examples
5 is the power 3= 50=1
We read this as “3 to the power of 5” a® =1 x'=1
Anything to the power of 1 is itself When we multiply we add the powers
Examples Examples
31=3 51=5 ° 32X35=32+5=37
al =a ¥l =x o x6 X x2 = x6t2 = x8

o WSxn2=n5t2=n52=n3

o adh* X a-5h? = a3+ 5p*+2 = q~2p°

When there are coefficients, we multiply
them first and then work out the power

e 4a3 x 6a® = 24a3*5 = 2448

When we divide we subtract the powers

Examples
® 37+33=37—3=34

3
X - -
® - — x3 7 — x 4
4
n —_
¢ = nt——5 = n9
x5y2 5—2..2—6 3..—4
® = X =X
x2y6 y y

When there are coefficients, we divide
them first and then work out the power

30a’

e 6a’~* = 6a’

Examples

When we have brackets we multiply the
powers

o (32)5 = 32%5 =310

o (x%)3 = x4%3 = x12

o (n73)6 =n"3%6=p"18

When there are coefficients, we also need
to put the coefficient to the power

o (2x%)3 = 2x* x 2x* x 2x* = 8x'?

(We can do this quickly by doing 23)

Sometimes one questions may contain several rules

Examples

adxa* a

as a’

6x%y x 5x3y? B 30x°y3
3xy® B

3xy5 10y

(b2)*xb® _ b®xp® _ b1 _ b4
bZxb5 b7 b7




Questions
72 x 76 10° = 103 (45)* a*xa® x8 <+ x3
(b3)™> 2x3 X 8x° mé (5a%)? 2x*
=2
m3n? x m~4n® a3h® Sx*y? x 8x~3y?
a’h?
24a3b® x® x x~2 (p*) 3 xp°
6ab® b i p? X p3
4x3y x 9x~%y3 8a°bh® x 5a*b°®
2x2y° 4ab’

Sometimes you are required to change the base.
“Write as a single power of 2” means that you want the base tobe 2 ie 2
“Write as a single power of 3” means that you want the base to be 3 ie 3

Examples
e Write 9 as a single power of 3 e Write 16 as a single power of 2
9=3 x 3 =32 16=2x2x2x2=2*
e Write 8% as a single power of 2 e Write 253 as a single power of 5
Bh=a2 B2 2 = 28 25=5x%x5=52
We then replace 8 with 23 We then replace 25 with 52
(2%)* = 212 (brackets = multiply) (52)3 = 5° (brackets = multiply )
Questions
Write 27 as a single power of 3 Write 4 as a single power of 2
Write 81 as a single power of 3 Write 125 as a single power of 5
Write 9° as a single power of 3 Write 162 as a single power of 2
Write 8° as a single power of 2 Write 324 as a single power of 2
Write 27 as a single power of 3 Write 257 as a single power of 5




Topic 7 — Expand and factorise single brackets

answer.
Examples

nvisioie
e Expand

e Expand x(3 —2x

e Expand and simplify 5x +
e W ) 2

e Expand and simplify 2x(3x +5) — Zx<_——:\6x +10x — 7x = 6x~ + 3x

e Expand and simplify mS) —2(3x—9)=8x+20—6x+18 =2x + 38

e Expand 3(x—4) = 3x-—-12
_ e Expand —(x—5) = —x+5
—2(4x+3) = —8x—6

= 3x — 2x?

/73 N
e Expand 4a(5b+8c) = 20ab + 32ac

e Expand 4x2(3x—10) = 12x3 — 40x?
x—4)=5x+6x—8 = 11x—8

Expand means to multiply out the brackets. You multiply the term outside the brackets
but each term inside the bracket. You should always check to see if you can simplify your

Remember:
—X—-—=+4

+x—=-—

uestions
Al Expand: A2 Expand: B1 Expand: | B2 Expand:
T0m+3) 4(m—-4) 23p+7) ‘ 3(p+29)
C1 Expand: C2 Expand: D1 Expand and simplify: . D2 Expand and simplify:
8(rs—7) T(Q2rs+3) 3w+4(w+5) 8w+2(3w-17)
E1 Expand and simplify: | E2 Expand and simplify: D3 Expand: D4 Expand:
4x+1)+7 6(x+3)+2x 3x%(6x - 5) 4ax(3x+2a)
E3 ix?it:d: b E4 Ex]:;\r;.'i: i B4 Expand: C4 Expand:
a’(5a +4b-2ab) Sa’b(2a—ab+3b) —5(=3x+ y—4) —x(6-y)
E2 Expand: E3 Expand: P1 Expand and simplify D2 Expand and simplify
8x—4(7-30) Ox — x(x+5) 23b—1)+(5+9) S(k—3)—4(3k+2)




Factorising is the opposite of expand. You put the highest common factor of all terms
outside the bracket.

Examples
e Factorise 5x + 10 = 5(x + 2)

Factorise 12x — 18 = 6(2x — 3)

e Factorise 24 —9x = 3(8 — 3x)

e Factorise 4ab + 5ac = a(4b + 5¢)
e Factorise x? + 6x = x(x + 6)

e Factorise 6x% — 15x = 3x(2x — 5)

e Factorise 12x%y + 8xy? = 4xy(3x + 2y)

Questions
2 A4 Factorise fully:
12x + 16 %"t o 4xy + 8y ’ L
9x’ - 36x°
x2 — x 10xy - S5x2y
B4 Factorise fully:
16x - 12 o
9x - 12x
43 — 732 x2y + 4xy?
C4 Factorisc fully:
16y - 12x 3,2 — 245
: L A 6wy +2wx’y
3y +xy
12x5y — 6xty? + 9x3y3
4 2 4 D4 Factorise fully:
10x + 5y—30 5
5x< + Xy — 3x 7x3yt + xty




~ Topic 8 — FDP and Operations with fractions
Fraction Decimal Percentage
oM |t te— 0.6 — ©O'bXx 100
| wo B%l i-puiraver |\ x4 _ 2
= 2000inpiy = 0%,
s 3 -Sanpiyy -
2 _ s 2 _ 40, o
5 ot o Ly S gloo T 407,
ol OO % 90
142X e 2 o0 <“— 142%
' vioo VX2 pat ~1Q0
= _:_1_1__ = |oiy 2
=0 i
Questions
1. Convert these decimals into percentages
(a) 0.25 (b) 0.75 (c) 0.13 (d) 0.88
(e) 0.075 (f) 0.021 (g) 0.1425 (h) 0.9682
(a) 1.63 (b) 1.25 (c) 1.8 (d) 1.01
2. Convert these percentages into decimal
(a) 53% (b) 19% (c) 25% (d) 74%
(&) 1.7% (f) 6.8% (g) 8.15% (h) 0.5%
(a) 162% (b) 190% () 115% (d) 144%
3. Convert these fractions into percentages )
4
(@) l (b) l (3] —%- (d) -i- () i 0 = © _5_
2 4 4 20 25 5 8
4. Convert these percentages into fractions
(i) 15% () 29% (k) 16% (1) 44%
(m) 99% (n) 85% (o) 52% (p) 80%
5




(@) 111% (b) 130% () 150% (d) 110%

(@) 12.5% (b) 0.2% (c) 1.8% (d) 15.2%

5. Convert these decimals into fractions

(e) 0.8 () 0.2 (g) 09 (h) 0.6

(i) 0.13 () 0.22 (k) 031 M 0.12
(a) 0.123 (b) 0.402 (c) 0.676 (d) 0.888
(e) 25 (N 39 () 85 (h) 1.12

You may also be asked to order fractions, decimals and percentages. To do this you must
convert them all into the same form, usually decimals or percentages.

Example
Werite these numbers in order of size, starting with the smallest.
2 3
0, — —
73% 3 0.9 ) 0.87
73+100=073  -=0.6 2= -075
3 4 100
i ,_ 7% ., 5 ., 08 , 09
Smallest Largest
Questions
1 1 17 4
-_ .3 0 s —_— - 4
(@ 7 019 03 26% 3 ® 09 55 3 8% 079
() % N (d) - 65% 0.68 ’
11% 0.2 13% 20 8 3 2 0. 0 3
1 5 7 37
(e) 101% LU 1.2 L 4 0.9 e 1.5 = 8% - =

10 20 3 4 40




Topic 8 — Four Rules with Fractions

Addition and Subtraction
In order to add fractions then denominator must be the same. We can make it the same
by using the lowest common multiple.

Example
4
P
5

3
—+ 5 The LCM of 4 and 5 is 20:

16 15 31 11

4+3 _4
5 4 2020 20 20

4 2
® ; — E The LCM of 5 and 7 is 35:

4 2 20 14 6
7 5 35 35 35

2 1 . = i
e 3 E + 2 g First we must convert the mixed numbers into improper fractions.
The LCM of 5 and 6 is 30:

32 21_17 13_102 65_37_17
57265 * % T30 30 30 30
Questions
m 2.1 @ 3.2 w 3,3 o 2,2
15 5 4 5 10 8 57
19 4 5 13 3.9 4 17
(e) 21+11 (f) 23—1l (8 22+E (h) 1—5-+1—




Multiply
To multiply fractions we multiply the numerators together and multiply denominators

together. We should check to see if we can cross cancel first (diaginals only). You should
also simplify your answer where possible.

Example
e We can cross cancel the 3 and 6 by dividing both by 3, we can also cross calcel the 4

and the 8 by dividing by 4:
373

y 4-‘:3 1x1_1><1_1
8~ 6. 2 2 2x2 4
Ty T3
e We can cross cancel the 10 and 15 by dividing both by 5:
10:'?; 7_ 2X7_2><7_14_7
12 15 12~ 3 12x3 36 18
)
e Turn 3 into a fraction over 1
. 1X3_1><3_3
8 -~ 871 8x1 8

e Convert mixed numbers into improper fractions:

23)(12_ 15x9_15><9_135 423
4 7 4 77 4x7 28 28

Questions

@ 6 2 (r) 3x5 (s) 6X3 m3x11
779 107 6 15" 4 5715
(€) 3 n 2 (g) 1 (h) y)
X — - X 12 5% — 8 X —

4
@ 1 .l ®,2 .! @,3,,2 o, 238
7 %33 T lyxlg 45 %13 MT%3




Divide
To divide fractions we use KFC; Keep the first fractions, Flip the second fraction, Change
the divide into a multiply. Then the multiply the fractions, checking to cross cancel first.

Example
e KFC:
1 3 1 5 1x5 5
— = == =X == = —
4 5 4 3 4x3 12
e KFC. Cross cancel 2 and 8 by dividing both by 2:
2 8 2%%—( 10 1><10— 1x10 10 _5
3 10 3 8 3 4 3x4 12 6
X
e Write 4 over 1. KFC.
5 5 4 5 1 5x1 5
— -4 == + == = X == = —
6 6 1 6 4 6 x4 24

e Convert into improper fractions. KFC.
3 1 _ 1 4 11

3
237 13=7 737 7T X3 Txa 16 °Ts
Questions
(i) 3_1 () l_z (k) _g._._7_ M _9.__1
5 2 9 3 15 10 10 3
3 4 11 9
@ == ® = © —=23 @ —=
4 : 7 8 20 3 40 .
p. 4 1 9 3 1 ] 1
212 ml=+1= Zio @d2=+5=
(a) 3 5 (b) > T (0)27 > (d) 3 52|
Example Example
Find g of 35 te % of a number is 9. What is the number?
2 x3S =-2xF O r=2 =9
s ‘ ‘ \ \_’ -2
= | "'.% :1—- 1q
= g 9 T 7 G
= 23X 1=2)




Questions

(@) 1 ® L o1 @ 1 (@ 1
2OflO 30 8 5of20 40f24
(@ 2 ® 7 (© 2 (@ 3
3 of 15 10 of 20 7 of 30 y of 32
(e) 3 fn 2 (8 3 (h) 3
3 of 45 - of 28 3 of 88 10 of 120
(a) = of a number is 7, what is the number? (b) % of a number is 4, what is the number?

()

of a number is 8, what is the number? (d)

1
3 of a number is 9, what is the number?

(a) ';?7,_ of a number is 12, what is the number? (b) % of a number is 10, what is the number?

(9 % of a number is 6, what is the number? (d) -1% of a number is 60, what is the number?

(e)

4 2
9 of a number is 12, what is the number? (f) 3 of a number is 3, what is the number?

Topic 9- Percentages

NON-CALCULATOR

To calculate a percentage without a calculator we use the build-up method. This is where
we use key percentages and add them together.

Key Percentages:

25, =4

50°% =+2

O-ioa: .l\cn)C

10




Questions

(a) 10% of 70m (b) 25% of 16 seconds (c) 10% of 400kg  (d) 50% of 26g

(e) 75% of 40ml (f) 1% of £300 (g) 25% of 36 days (h) 50% of 9 days

(i) 75% of 24p (j) 25% of £18 (k) 1% of $6300 (1) 10% of £7

(m) 1% of 60m (n) 75% of 8 miles (o) 1% of 80kg (p) 50% of 1.6km
Example

Find 43% of £420.

1. Find key percentages 2. Build up 3. Add percentages together
100% = £420 10 % = £42 40 % = £168.00
= LI 6 pET
10% = £42 40% = £168 +3%= £12.60
=10 \( >; 1o
1% = £4.20 43% = £180.60
. 1%=£4.20
*3 (/ 11:*3
3% = £12.60
Example

Find 17.5% of £160.

1. Find key percentages 2. Build up 3. Add percentages together
100% = £160 1%=£1.60 10 % = £160.00
-10 (/ /- =0 *)('?g lﬁ"'l'
10% = £16 7% = £11.20 7%= £11.20
=10 L lv e
1% = £1.60 +0.5%= £0.80
¢ JEE!
0.5% = £0.80 17.5% = £172.00
Questions
(a) 35% of £800 (b) 6% of 160g (c) 23% of 330cm  (d) 52% of 910m
(e) 61% of 1400  (f) 7% of 640GB (g) 45% of 350g  (h) 80% of 450 people

(i) 90% of 1250ml  (j) 76% of £80,000 (k) 85% of 90 hours (1) 12% of £6

11




~i¢

0

P e

| 10% = £28
¥2 Q

Percentage Increase
Percentage increase means that we add the
percent onto the original amount

Example
Increase £280 by 22%.

1. Find key percentages
r 100% = £280

2. Build up together

1% =£2.80

*2

L8
20% = £56 2% = £5.60

3. Add percentages together
20% = £56.00

+ 2% = £5.60

22% = £61.60

4. Add onto the original amount
100 % = £280.00

+ 22% = £61.60

122% = £341.60

7

Percentage Decrease
Percentage decrease means that we
subtract the percent from the original
amount

Example
Decrease £130 by 31%.

1. Find key percentages

20 100% = £130
Y 10% = £28 0 ) 0
L o Y 10% = £13
™ 1% = £2.80 St \ 2o
- V1% =£1.30

2. Build up together

. 10% = £13 | 1% = £1.30
: ) #3
30% = £39

3. Add percentages together

30% = £39.00

+ 1%= £1.30

33% = £40.30

4. Subtract from the original amount
100 % = £280.00

- 33% = £40.30

67% = £239.70

Questions

(a) Increase 20 by 50%
(d) Increase 400 litres by 20%
(a) Decrease 40 by 10%

(d) Decrease 55cm by 40%

(b) Increase 60p by 10%
(e) Increase 32ml by 75%
(b) Decrease 30 hours by 50%

(e) Decrease 64 by 75%

(c) Increase 12g by 25%
(f) Increase 70m by 40%
(c) Decrease 8kg by 25%

(f) Decrease £3 by 10%

12




CALCULATOR

To calculate a percentage with a calculator we use the multiplier method. To find the
multiplier you divide the percentage by 100.

Examples — Find the multiplier

o 45%=— =045

100
o 63%=-""=0.63
100
o 192%="2 =192
100
Questions
(@) 50% (b) 80% (c) 10% (d) 25%
(e) 45% (f) 95% (8) 5% (h) 3%
(i) 7% (i) 36% (k) 71% (1) 44%
(m) 0% (n) 175% (0) 104% (p) 160%
Example
Find 12% of 132kg. Find 9.7% of 40m.
Amount: 40
Amount: 132
Rate: 12% Rate =0.7%
Multiplier: 110—20 =0.12 Multiplier: f—(’)% = 0.097
Sum: 132 x 0.12 = 15.84kg Sum: 40 X 0.097 = 3.88m

Find 154% of 14
Amount: 14

Rate: 154%
Multiplier: % - 154
100

Sum: 14 X 1.54 = 21.56

13




Questions

(a) 15% of 80ml  (b) 9% of 205kg

(e) 53% of 700g  (f) 14% of 12 hours

(a) 2.5% of 60cm (b) 7.2% of 104ml

(a) 109% of 30m (b) 124% of 38 seconds

(c) 45% of £135  (d) 17% of 540km

(g) 31% of 280kg (h) 6% of 4GB

(c) 24.5% of 30m  (d) 47.9% of £3200

(c) 186% of £40  (d) 196% of 20 miles

Percentage increase
Percentage increase means that we add the
percent onto 100%

Example
Increase £425 by 78%

Amount: £425
Rate: 100% + 78% = 178%

Multiplier: 78~ 1.78
100
Sum: 425 x 1.78 = £756.50

Percentage decrease
Percentage decrease means that we
subtract the percent from 100%

Example
Decrease £390 by 27%

Amount: £390
Rate: 100% - 27% = 73%
Multiplier: 2 =073
100
Sum: 390 x 0.73 = £284.70

Questions

(a) Increase 80ml by 9%
(d) Decrease £1250 by 38%

(g) Increase 204 by 98%

(b) Increase 420g by 70%
(e) Increase 6000km by 23%

(h) Decrease 149mm by 91%

(c) Decrease 8 by 12%
(f) Decrease 48GB by 6%

(i) Increase 88 by 185%

14



Topic 10 - Substitution

Example 1 Example 2
Work out the value of 2a? + b? This formula converts degrees Celsius (C) to
whena=5and b=-3 degrees Fahrenheit (F).

Fo2c.a
5

Use the formula to convert 28°C to °F
Give your answer to the nearest whole
number.

Questions

Ql)lIfa=7b=10c=3d=8ande=15. Find the value of each expression.

(a)a+5 (b) e - d (c) 5¢ (d)% (e) a2
(fla+1 (g)3b-7 (h)4d-b (i)e-4c (j)ab-cd
Q2)P=2L+2W, workoutPifL=8and W =3
Q3) C=15h+ 30, workoutCifh=6
Q4)lIfa=-2b=5c=-6d=10and e =9. Find the value of each expression.
(a)a+4 (b)a—-d (c)d-c (d) 2c (e)-7b
(f) 6e + 3a (g) ac (h) bd + a (i) ve (j) c?
Q5)Ifa=15b=4c=6d=0.5and e =-3. Find the value of each expression.
(a) 4(a+d) (b) 5(c+b) (c) 3(10-¢) (d) abc
(e) e® (f) d? (g) 5b® (h) 8e®+3

(i) b+2 () 2¢c —e (k) 10d + 4b
3 4 7




Example 1 Example 2
y=2x+1 X+2y=-2
x |1 [ o [ 1] 2 x |1 [ ol 1] 2]3
1 1 3 y -0.5 -1 -15 -2 -2.5
1
2(3)+1=7 -1- 5 (3) =-2.5 Re-arrange to make y the subject
2(2)+1=5 9C+ 2Y-=-
2) 1-2@)=-2 o S
2(1)+1=3 ) 2ys-2
2(0)+1=1 1-;M)=-15 i
) J= “l-zx
2(-1) +1=-1 -1--(0)=-1
1
-1- 5 (—1) =-0.5
Example 3
y =x%—3x
X -2 -1 1 2 3 4
y 10 a4 -2 -2 0 a4
(4)2-3(4)=16-12=4
(22-3(2)=4-6="-2
(-1)>-3(-1)=1--3=4
Example 4
y=x*+2x+1
| x 3 2 1 0 1 2 3
e 4 1 0 1 4 9 16

3)242(3)+1=9+6+1=16
2)2+2(2)+1=4+4+1=9
1)2+42(1)+1=1+2+1=4

1)2+2(-1)+1=1+-2+1=0

(

(

(
(0)’+2(0)+1=0+0+1=1
(-
(-2)2+2(-2)+1=4+-4+1=1
(-

3)’+2(-3)+1=9+-6+1=4




Questions

Ql) Complete the table of values for y = 2x + 4.

1 | 2 | 3
10

1| o
4

Y

Q2) 5. (a) Complete the table of values for y = —2x + 11.

x | 0o | 1|2 |3 |4]s5
y | 7 s | [
Q3) (a) Complete the table of values fory =12 x + 1
x |0 | 1 2 | 3 | 4
Y
Q4) Complete the table of values fory =6 — 4x.
-1 0 1 2 3
2 -6
5 6
@3) 2x-y=4 Qs6) 2x+y=4
|1 0|1 |2 |3

Q7) Draw and complete a table of values for y=3x-1 forthe values of xfromOto5

Q8) Draw and complete a table of values for y=10-2x for the values of xfrom-1to 5

Q9) 1.  (a) Complete the table of values fory = x2 - 1

x -2 -1 0 1 2 3




Q10) 2. (a) Complete the table of values for y = x2 + x
x -3 -2 -1 0
y 6 0 2 6
Ql1) 5. (a) Complete the table of values for y = 3x2 + 1
x -2 -1 0 1 2
y 13 1 4
Q12) 6. (a) Complete the table for the graphy = 4 - x2
x -3 -2 -1 0 1 2
y -5 3 4 3
Q13) Q14)

Complete the table of values for v = x> +x — 4

-2 -1 0 1 2 3

Complete the table of values for y = x* — 3x + 2

X -2 -1 0 1 2 3
Y 12 0

Topic 11 — Solving Linear equations

Examples Solve

x+4=20 X +4=20 4x = 20 2:20
Questions
Solve the following equations
@w+5=7 wmc+2=10 © a-1=6 @ x-4=5
e x+4=13 @ 3w=12 (g 2x =18 wm W g
2
mX -7  05y=30 ®x+10=40 O 2x= 34




Examples

Solve
3x — 7 = 20 2x +8=15 3x + 15 = 3
Questions
Solve the following equations
@ 2x+3=9 ® 3w-1=14 @ 7y+2=30
@ 5x+20=35 @ 6¢c-12=48 ® 8m-4=20

® 7w+13=90 ™ 12p-18=30 ® 9w-5=67

@ Bw+11=19 © 8x+2=30
® ébw+20=2 M 2w -9 =

®4x+11=3
-6 ® 3c+8=-13

Examples
Solve
2‘ X Add a one
3 4'/ underneath to
5 make it a fraction

2 X < Fraction=fraction
>< - 4/ Use scissors

QIQ}’:E(E)
2% =15
=~ 3
x=%2:71

2 / Fraction=fraction
% W+ C-l—>< Use scissors

7@@ = 5(2)
2\w'$2¢ =10

(-23) (28)
1\ W= g
2\

M




Questions

Solve the following equations

@ X+1 _ v X-3 _ @ IX-3 _ M 10m + 20 _
7 =9 7z -8 0 - © 1 -
2X 3X 5x
@ ==:-6 ) =2 - 30 0 =2 -20 W 2x+5 _
3 5 4 3 -/
Examples
Solve Solve
>C . :
%—H-r 2 =7 Add a one -_-_-HN— _t_'l - l Q“
&~ 25 underneath to 5) A=\ = Add a one
- ke it a fracti ’ underneath to
__3%@__ 5 4 makeitafaction 2r = 1\\‘_..—-—""' make it a fraction
~ S — Fraction=fraction AW -
%XT“"—_ Use scissors Fraction=fraction
(3= 5 @) %fl%—- Use scissors
Bx.=25 4(r)=5u(11)
R 4=3wW
x-25. ~ 5
o LT g
>
Questions
£+1:3 24+4=9 2r -3=2
2 3 5
_2+8=2 Y 1= 2i3-5
4 P
Examples
Solve Solve
4(3x —5) = 76 3(2x + 4) + 8 = 50




Solve 4(2c+3)—(5¢c—1)=128 CHECK:
Questions
3x—1)=6 2(a+3)=16 2(2b—3) =6 32r+1) =21

100 = 5(2 + 30)

84=70Gp—3)| 100=>5(2+ 30 84 = 7(5p — 3)

32x+1)+2(4x+1)=175

72x +4)+3(2x—5) =53

2(7x — 4) + 3(8 — 2x) = 36

4(6—3x)+8(2x — 1) = 52

Examples

Solve

6x + 15 = 8x + 45

CHECK:




Solve
4(3x — 2) = 20— 2x

Solve the Equation : |8h+7 = 3h-4

3x—1 _ 2x + 3
3 4

Solve

CHECK:

CHECK:

CHECK:




Questions

(@ dyr+1=2x+7

(d 7x+1=2x+46

(b) 3x+4=3x+16

(e) bx—3=2x+13

() 2x+8=x+12

() 9x—10="Tx+ 24

(a 3x+3=x+8

(b) 9x+ 10 ="Tx+ 39

(€0 3x+1=Tx-17

(@A) 4x+4+15=x+3

(b) 8Bx+40=3x+5

© 9x+7 = 11x+20

@ S(x+3)=3x+9)

(d) 2(dx —3)=5(2x—=13)

(b) 8B(x—=1)=4(x+3)

(e) 92x—5)=3(4x+7)

(@) 3(x + 13) = 10(x = 1)

(0209 —-x)=3x+16)

11 -w 9(4)(—1)_15 X
- 3 + W 2% - — =95
o) 2x — 1
2(3x—6) 3x oX_ -+15
( )= c =3x — 8 ""‘3 = 2(x + 10)
5 2
Topic 12 — Angles in triangles and quadrilaterals
Angles in triangles add to 180°
Right Triangle Equilateral Triangle
nl i
Isosceles Triangle Scalene Triangle
/AA C
//"/ 70°
w0
T~— 70°
\B

Note: can have a right angle




Questions

(a) (b)

BO® 60°

(c)
40°
X

Examples
Work out angle ABC

Questions

. Work out angle BAC y
c C
A A
A
C B

Work out angle BCA

Work out angle CAB

A
’ /ﬁ\\
B : C C } d B

C C
Work out angle CAB Work out angle CAB Work out angle ACB Work out angle BCA
Work out angle ABC Work out angle ACB Work out angle ABC Work out angle CAB

10




Example
Work outaand b /

X

63°

Example
Find angle CBD

Questions

11




|
b A 112

Angles in quadrilaterals add to 360°

Questions
1) 2) — 3)
84° 52
Solve for x Solve for x Solve for x




Parallelogram Rhombus
Find the missing angles Find the missing angles

1. Diagonally opposite angles are equal
1. Diagonally opposite angles are equal

2. Co-interior angles sum to 180°
2. Co-interior angles sum to 180°

Trapezium Kite
Find the missing angles Find the missing angle
N
7 EE

A
ey
, £7

86° 67° e

> X1
Co-interior angles sum to 180° : ,

13




Find all of the missing angles in each shape

Xo
130

48°
X Y x
A
112°
A >

G
T o 60
1 tlo <

14




Topic 13 — Angles in polygons

Facts
360 _ exteri ’ 360 B b 'd
number of sides  _ C OV ANGe  teriro angles ¢ of stdes
Interior + Exterior = 180° (n—2) X180 = angle sum
Example 1 Example 2
Work out angle x Shown is a regular pentagon.
Work out angle x and y
131° /,//\\\
,105° % \
n \
ragle (5-2) 180 |
Sumn N
2 %8O I"x_ .'/'1i | ! \
= 540
A rale
540~ (@4 +153+13)14105) - (s-2ywi%e
o o = 3 xI¥D
— 6_?‘ = 540 Inkeror
5402 5= 103 Y)=108
T odecior + e@xleral= 180
1g0-\08=F2
=02
Example 3
Work out the size of angle x
Argle sun = (5-2) X150
= 3B X130
= b40D
5405 5=10%
X
|IOF +10F =216
260 -216
=144°= OC

15




Questions

&

regular octagon

()

regular hexagon

S

regular nonagon

o

regular decagon

2

regular pentagon

)

regular hexagon

L

o

Shown is a regular pentagon.
Find y.

A regular polygon has 18 sides.
Calculate the size of each interior angle.

A regular polygon has 30 sides.
Calculate the size of each interior angle.

Explain why this cannot be an interior angle from regular polygons.

173°

Part of a regular polygon with 15 sides is shown.

Not drawn accurately

S ’
. ’
. ’

. ’

Work out the size of an interior angle.

16




Topic 14 - Pie charts

Pie charts show proportions and not amounts

Angles in a pie chart sum to 360° Angle =

Frequency

Total

X 360

Example — Finding missing angles

The table shows where 72 people went on holiday.

Spain 36

FPortugal 18

Turkey 6

Other 12
Total = 72

Draw a fully labelled pie chart for the data.

17




Example — Finding missing frequencies

A group of rugby fans were asked who they supported.
The pie chart and table show information about who they support.

Ireland

120°

Use the pie chart to complete the table.

England

Scotland

Team Angle of sector | Number of fans
England 120°
Scotland

Wales 45°

France 45°

Ireland 90° 12

18




Example

C> ‘2 J-oo wadlc o SC»L\OOI)
how Many Cjuh ho School |

Questions
Complete the table to draw the following pie charts
Method of Transport |  Frequency
Car 8
Bus 11
Walk 12
Cycle 5
Colour Frequency
Blue 25
Green 14
Red 21
Make Frequency
Ford 8
Mazda 14
Volkswagen 21
Fiat 20
Honda 9

19



1.

- 4

The table gives information about the holiday destination of 18 students in a class.

Country Frequency
France 3
Wales 4

England 11

Draw an accurate pie chart to show this information.

20




3. The table gives information about students staying after school to play sport.

ﬂ' Sport Frequency
" Netbal 15
Hockey 10
Rugby 26
Football 9

Draw an accurate pie chart to show this information.

/Y\/\M ol 60 nMore
Yellowos Han punlcs .
How many reds o<

1




Thore e 40O students
in Collag’ B- How mend
Shudons n Colege AY

Thee are 50 mort
ras A wonen.
How (\/\Q%j clhuldren
Wert

There bt 150 vellowo
PenS. How rmany Pens

Gre. e ol fegedbor P

22




Topic 15 — Mean, Median, Mode and Range

To find the mean we: To find the median we:

1. Find the total frequency (add) 1. Write the numbers in

2. Divide by how many there are (divide) ascending order

2. Find the middle numer
Examples If there is an even number of
Work out the mean 5, 7,1,9, 8 numbers, we add the two
middle numbers and divide by

1. 5+47+1+9+8=30 2

2. 30+5=6
Mean = 6 Examples .

Work out the median 5, 8,2,6, 1

Work out the mean -3,7,-9,11,4,8 1. 1. 2. 5 6 8

1. -3+7+-9+11+4+8=18 Median =5

2. 18 +-6=3
Mean =3

Work out the median -1, 5, 12, -4, 8,
20

1. -4, -1, 5, 8, 12, 20

Median = % = % = 6.5
The mode is the most common Range = largest value — smallest value
Examples Examples
Work out the mode 1.2,8,3,3.4,4,8,5.1,8
Mode = 8 Work out the range 15,7,2,11,9

Mode=15-2=13

Work out therange -2,-6,9, 3, 19,
11

Mode =19--6=25

Questions

Question 1: Find the mean for each of the sets of data below

(a) 4,9,7,10,5 () 28,63, 12,7, 4 (© 3,21,3221,3123,21
(d 1,8756476 (e 20,30,24,32 (f) 12,8,14,5,1,3,0,8,10, 11
(g) 9,-3,-6,5,0 (h) 1.4,2.8,2.4,25,28,3.1,1.1

23




Question 1: Work out the median for the each of the following

(a) 5,1,4,6,8 (b) 9,1,3,6,7,8,9 (©) 6,4,7,1,3,8,1,10
) 7,3,8,9,6,5 (e) 9,8,6,66,7,1,2,6,8 (f) -4,5-7,-1,2,0,9

(g) 20,30,10, 20,40, 50, 60, 10, 80, 30 (h) 49,34, 12, 10, 53, 20, 65, 34, 90, 100, 33
(i) 6.2,6.8,6.6,7.2,6.4,7.4,5.8 (i) 124,53,39, 230, 155, 180

Question 1: Work out the mode for the each of the following
(a) 5,6,6,7,8,10 (b) 1,1,1,4,6,8,12 (c) 557,7,7,8,8,9
(d) 573,5,8,9,10,2 (e) 8,3,3,4,6,8,13,3,18 (f) 12,14,15,17,15

(g) 2.3,2.6,2.8,2.7,2.8,2.7,2.4,2.3,2.1,23  (h) -2,-1,5,8,-2,2,-1,9,-1,1,2, -1

Question 1:  Find the range for each of the following

(@ 591,57 4,3 (b) 6,7, 10,8, 9,9 (c) 21, 15, 19, 24, 30, 26
(d) 210, 250, 260, 180, 240 (e) 6.2, 7.3, 88, 15,41 (f) 3,1,2,1,3,45,01
(g -51,3,6-81 (h) -6, -10, -2, -9 (i) 0, 7, 9, -21, 10, -4

G) 7,9 -2,13,9,8 20,-8,1 (k) -10, -6, -15, -9, -8, -7, 8, -3

Question 2: A basketball team plays 8 matches.
The number of points they score in each match are:

62, 68, 67, 79, 82, 50, 74, 62 ®
(a) Work out the mean number of points scored ®
(b) Write down the modal number of points scored @

(c) Write down the median number of points scored

24



Question 3: The height of some footballers are listed below:
1.81m, 1.78m, 1.88m, 1.79m, 1.86m, 1.85m, 1.78m, 1.93m
(a) Work out the median height

(b)  What is the modal height?

The bar chart shows the shoe sizes of a group it

of students. 14

a) How many students in total are there? 0
Frequency

b) What is the modal shoe size?

(
(
(c) What is the mean shoe size
(

d) What is the median show size?

o M ok o @

3 4 5 [
Shoe size

Example

The mean of 5 numbers is 12.
Four of the numbers are 9, 7, 15, 21.
What is the fifth number?

uestions

The mean of four numbers is 10. Three of the numbersare 9, 11 and 7.
Work out the fourth number.

The mean of six numbers is 5. Five of the numbers are 6, 6, 5, 3 and 1.
Work out the sixth number.

The mean of five numbers is 8.2. Four of the numbers are 8, 10, 12 and 10.
Work out the fifth number.

25




Example

The table shows the ages of different students at a summer club.
Using the table work out the mean, median, mode and range.

Age Frequency
5 2
6
7/ 5
8 1

5+5+6+6+7+7+7+7+7+8 _ 65

Mean =
10

10

For this type of table, because
there isn’t a lot of data we can
take of the data and list it

5,5,6,6,7,7,7,7,7,8

— = 6.5 years old

Median=5, 5, 6, 6, 7, 7, 7, 7, 7, 8 =7 years old

Mode = 7 years old

Range =8 — 5 = 3 years old

Example

The table shows the number of bedrooms in houses for sale.

Work out the mean.

Number of bedrooms
1

2
3
4

Frequency
34
279
512

179

26




Questions

For each table find the mean, median, mode and range:

Number of phones Frequency Level Frequency
0 - 1 | 3 1
1 3 4 9
2 2 5 7
3 0 6 >
4 ! 7 1
5 0
For each table find the mean:
Money Withdrawn Frequency
£10 16
£20 19
£30 4
£40 3
£50 6
£60 2
Grade Frequency
3 16
4 27
5 45
6 49
7 50
8 13
Age Frequency
16 28
17
18
19

27




Pocket Money Frequency
£1 5
£2 34
£3 86
£4 19
£5
£6
Times visited Frequency
0 131
1 873
2 599
3 205
Siblings Frequency
0 71
1 25
2 14
Number of bedrooms | Frequency
1 34
2 275
3 512
4 179

28




Star rating Frequency

0 9
1 12
2 17
3 - 19
4 ' 21
5 8

Topic 16 - Probability

e Probability is out of 1

e Relative frequency is written as fraction, decimal or percentage

e AND means multiply

e OR means add

Example
Theo has 3 red sweets and 2 white sweets.

He picks a sweet at random.
(a) Write down the probability that Theo picks a red sweet

(b) Write down the probability that Theo picks a white sweet

Example
The probability of it raining tomorrow is 0.3.

What is the probability of it not raining?

Example
Here is a spinner with some numbers on it.

The spinner is spun.
What is the probability of it landing on:
a) a2?

b) an even number?
c) aprime number?

d) asquare number?

29




Questions

Question 2: Leah has 12 cards, each with a shape on it.
She takes a card at random.

%
P>

(a) What is the probability that Leah takes a card

>

with a star on it?

>
O

(b) What is the probability that Leah takes a card

O

>

with a triangle on it?

(c) What is the probability that Leah takes a card

with a circle on it?

Question 3: Ralph has 9 cards, each with a number on it.

1/ 2 (3 |45 6 7 8 9
He picks a card at random.
Write down the probability that the chosen card is
(a) the number 8 (b) an even number (c) a number less than 7

(d) a multiple of 4 (e) asquare number (f) a prime number

Question 4: There are 12 red roses, 5 yellow roses and 3 white roses in a vase.
Felix takes a rose, at random, from the vase.

(a) Write down the probability that he takes a white rose.
(b) Write down the probability that he takes a red or a white rose.
(c) Write down the probability that Felix takes a rose that is not red.

Leon throws a biased coin.
The probability of getting tails is 0.4
Work out the probability of getting heads.

Edith plants a daffodil bulb.
The probability that the bulb will grow is 0.8
What is the probability that the bulb will not grow?

Wycombe Wanderers play a match of football.
The probability that they win the match is 0.28
The probability that they draw the match is 0.55
Work out the probability that they lose the match.

Evelyn has 80 pens in a drawer.
15 pens are black and the other pens are blue.

Evelyn picks a pen at random from the drawer.

(a) What is the probability that Evelyn picks a black pen?
(b) What is the probability that Evelyn picks a blue pen?

30




Expected outcome = probability x number of trials

Example
A biased coin is tossed 300 times.

The probability of it landing on heads is 0.2.
How many times would you expect to get a head?

How many times would you expect to get a tail?

31
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Topic 15 — Mean, Median, Mode and Range

To find the mean we:
1. Find the total frequency (add)
2. Divide by how many there are (divide)

Examples
Work outthe mean 5, 7,1,9, 8

1. 5+7+1+9+8=30
2. 30=+-5=6

Mean =6

Work out the mean -3,7,-9,11,4,8

1. 3+7+-9+11+4+8=18
2. 18+-6=3

Mean=3

To find the median we:

1. Write the numbers in
ascending order

2. Find the middle numer
If there is an even number of
numbers, we add the two
middle numbers and divide by
2

Examples
Work out the median 5,8, 2,6, 1

1. 1, 2, 5, 6, 8

Median =5

Work out the median -1, 5, 12, -4, 8,
20

1. -4, -1, 5, 8 12, 20

Median = 5;’—8 =2_-65

2__

The mode is the most common

Examples
Work out the mode 1.2,8, 3,3.4,4,8,5.1,8
Mode =8

Range = largest value — smallest value

Examples
Work out the range 15,7,2,11,9

Mode=15-2=13

Work out the range -2,-6,9, 3, 19,
11

Mode =19--6 =25

Questions

(@ 49,7,10,5 (b) 2,8,6,3,12,7,4

(d 1,87,5,6,4,7,6 (e) 20,30,24,32

Question 1: Find the mean for each of the sets of data below

(c) 3,2,1,3,2,2,1,3,1,2,3,2,1

(f) 12,8,14,5,1,3,0,8,10,11

(g 9,-3,-6,5,0 (h) 14,28, 24,25,28,3.1,11
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Question 1: Work out the median for the each of the following

(@) 5,1,4,6,8 (b) 9,1,3,6,7,8,9 (c) 6,4,7,1,3,8,1,10

(d 7,3,8,9,6,5 (e) 9,8,6,6,6,7,1,2,6,8 (f) -4,5,-7,-1,2,0,9

(g) 20,30, 10, 20, 40, 50, 60, 10, 80, 30 (h) 49,34, 12,10, 53, 20, 65, 34,90, 100, 33

(i) 6.2,68,6.6,7.2,6.4,7.4,58 () 124,53,39,230, 155,180

Question 1: Work out the mode for the each of the following
(@ 5,6,6,7,8,10 (b) 1,1,1,4,6,8,12 (c) 55777889
(d) 5,7,3,5,8,9,10,2 (e) 8,3,3,4,6,8,13,3,18 () 12,14,15,17,15

(g) 2.3,2.6,2.8,2.7,2.8,2.7,2.4,2.3,2.1,2.3 (h) -2,-1,5,8,-2,2,-1,9,-1,1,2,-1

Question 1: Find the range for each of the following

@ 591,57 43 (b) 6,7 10,8,9, 9 (c) 21, 15, 19, 24, 30, 26
(d) 210, 250, 260, 180, 240 (e) 6.2, 7.3, 88,15, 41 (f) 3,1, 2,1, 3,450, 1
(g8 -51,36-81 (h) -6, -10, -2, -9 @i o, 7 9 -21, 10, -4

§)) 7,9 -2,13,9, 8, 20, -8, 1 (k) -10, -6, -15, -9, -8, -7, 8, -3

Question 2: A basketball team plays 8 matches.
The number of points they score in each match are:

62, 68, 67, 79, 82, 50, 74, 62 .

(a) Work out the mean number of points scored .

(b) Write down the modal number of points scored .

() Write down the median number of points scored
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Question 3: The height of some footballers are listed below:
1.81m, 1.78m, 1.88m, 1.79m, 1.86m, 1.85m, 1.78m, 1.93m
(a) Work out the median height

(b) What is the modal height?

The bar chart shows the shoe sizes of a group "

of students. 14

12
(a) How many students in total are there? B

an'nnq'

(b) What is the modal shoe size? 8

6
(c) What is the mean shoe size 2
(d) What is the median show size? 2

Y 3 4 5 6

Shoe size
Example
The mean of 5 numbers is 12. TSy 2+ ¢ 2
Four of the numbers are 9, 7, 15, 21. s - s
What is the fifth number? il
,ﬂ»i*vm A+ 1+ S A2+ = &0
call W« =2 + o = WO
. o
Questions
The mean of four numbers is 10. Three of the numbers are 9,11 and 7.
Work out the fourth number.

The mean of six numbers is 5. Five of the numbers are 6, 6, 5, 3 and 1.
Work out the sixth number.

The mean of five numbers is 8.2. Four of the numbers are 8, 10, 12 and 10.
Work out the fifth number.
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Example
The table shows the ages of different students at a summer club.

Using the table work out the mean, median, mode and range.

For this type of table, because
Age Frequency there isn’t a lot of data we can
5 2 take of the data and list it
6 2
7 5 55,6,6777778
8 1
5+5+6+6+74+74+7+7+7+8 65
Mean = " =l 6.5 years old

Median=5, 5, 6, 6, 7, 7, 7, 7, 7, 8=7 years old
Mode = 7 years old

Range = 8 — 5 = 3 years old

Example
The table shows the number of bedrooms in houses for sale.

Work out the mean.

Number of bedrooms | Frequency F(x) A arcker
1 X 34 =2 calumn coweq)
E W 275 | =50 F=0x)
3 % 512 <SRb
4 X 179 Tib
T <=tral felele 2%3 b
2 2 P!

e — Tetal FOO)

Toral o eclyeﬁc"\

= 283 - o.¥2b
Ees
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Questions

For each table find the mean, median, mode and range:

Number of phones Frequency Level Frequency
0 1 N 3 1
1 3 o 4 9
2 -2 5 7
3 0 6 5
i -

For each table find the mean:

Money Withdrawn Frequency
£10 16
£20 19
£30 4
£40 3
£50 6
£60 2
6rade Frequency
3 16
4 27
5 45
6 49
7 50
8 13
Age Frequency
16 28
17 7
18 3
19 2
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Pocket Money Frequency
£1 5
£2 34
£3 86
£4 19
£5 3
£6 3
Times visited Frequency
0 131
1 873
2 599
3 205
Siblings Frequency
0 71
1 25
2 14
Number of bedrooms | Frequency
1 34
2 275
3 512
4 179
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Star rating Frequency |
o | 9 |
1 12 |
2 17
3 |19
4 :

3

21

Topic 16 - Probability

Probability is out of 1

Relative frequency is written as fraction, decimal or percentage

e |0 |@

AND means multiply

e OR means add

Example
Tovral =
Theo has 3 red sweets and 2 white sweets. 5 > O . .
He picks a sweet at random.
(a) Write down the probability that Theo picks a red sweet . O
=3

5

(b) Write down the probability that Theo picks a white sweet 2

Cm————

5

Example ,
The probability of it raining tomorrow is 0.3.
What is the probability of it not raining? ~—— S

\ — O = = O

— ——
s,
Py

o

Example S Aummoers -
Here is a spinner with some numbers on it. &S

The spinner is spun.
What is the probability of it landing on:
a) a2?

b) an even number? ——
(2o Ly 5
c) aprime number? =
(Z3rs) TS5
d) asquare number? o
5.

(Y
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Questions

Question 2: Leah has 12 cards, each with a shape oniit.
She takes a card at random.

e
»
O

(a) What is the probability that Leah takes a card

|

with a star on it?

>
@)
O

(b) What is the probability that Leah takes a card

>

with a triangle on it?

(c) What is the probability that Leah takes a card

with a circle on it?

Question 3: Ralph has 9 cards, each with a number on it.

— pm—— P — e — =

4/ 5] 6 7 18[9
He picks a card at random.
Write down the probability that the chosen card is

(a) the number 8 (b) an even number (c) a number less than 7

(d) a multiple of 4 (e) asquare number (f) a prime number

Question 4: There are 12 red roses, 5 yellow roses and 3 white roses in a vase.
Felix takes a rose, at random, from the vase.

(a) Write down the probability that he takes a white rose.
(b) Write down the probability that he takes a red or a white rose.

(¢) Write down the probability that Felix takes a rose that is not red.

Leon throws a biased coin.
The probability of getting tails is 0.4
Work out the probability of getting heads.

Edith plants a daffodil bulb.
The probability that the bulb will grow is 0.8
What is the probability that the bulb will not grow?

Wycombe Wanderers play a match of football.
The probability that they win the match is 0.28
The probability that they draw the match is 0.55
Work out the probability that they lose the match.

Evelyn has 80 pens in a drawer.
15 pens are black and the other pens are blue.

Evelyn picks a pen at random from the drawer.

(a) What is the probability that Evelyn picks a black pen?
(b) What is the probability that Evelyn picks a blue pen?
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Probability tables sumto 1

Examples
Complete the probability tables.

1. Shown is the probability of each student bing chosen to answer a question

Name Josh Brian Matt Luke David

Probability | 0.32 0.1 021 |0.0b| 031 | = |

DA ORD Yol +Oo 2+ R\ = ©-AG
D auoracr: 1— o Ay =o- b
2. The probability of choosing Biology is twice the probabilit ofcbﬂ:\syi/ng\}-ﬁ/gt_\my.

0|

Favourite subject Maths Biology History Art
probability 0.72 I oL X oohol =
O T2 ¥ 22 4+ v+~ ot =1\
2o A oKD —\
=0 = o5
= =
o all = oo Ob
3. Shown is the probability of selecting a coloured jmm,}pgj:.co\n;ainjgghlim :
red pink and green pens. _MHake cepommiOarars
L "—-——‘\_/\—_,‘:_F\‘H' T | ‘_J
Colour of pens | blue red - Pink greéen |
probability 1 S 1 2|2 \ =
8 2 & 4 =% 3
X X2
o) L]
@ v e - = =+
3 3 S A
 SUDtrack:
@ - 1 =2 - =
2 = < KR
Questions
Colour of pens | blue red pink green
probability 0.5 0.3 0.1 ?
Colour of pens | blue red pink green
probability 0.12 0.43 0.22 X




Probability of History and Art are the same

Favourite subject Maths Biology History Art
probability 0.36 0.24
The probability of History is twice the probability of Biology
Favourite subject Maths Biology History Art
probability 0.63 0.1
Colour of pens | blue red pink green
probability 2 3 5 ?
7 14 14
Colour of pens | blue red Pink green
probability 1 1 1 ?
3 18 9

A bag contains some sweels.
The flavours of the sweets are either strawberry or chocolate or mint or orange.
Sarah is going to take one sweet at random from the bag.

The table shows the probability that Sarah will take a strawberry sweet or a mint sweet or

an orange sweet.

Flavour

Strawberry

Chocolate

Mint

Orange

Probability

0.32

0.17

0.2

Work out the probability that Sarah will take a chocolate sweet.

Mia spins a spinner.
The spinner can land on red or green or blue or pink.

The table shows each of the probabilities that the spinner will land on red or green or

blue.

Colour

Red

Green

Blue

Pink

Probability

0.4

0.1

0.2

Work out the probability that the spinner will land on pink.
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Four teams, City, Rovers, Town and United play a competition to win a cup. Only one
team can win the cup.

The table below shows the probabilities of City or Rovers or Town winning the cup.

City Rovers Town United
0.38 0.27 0.15 x
Work out the value of x.

Expected outcome = probability x number of trials

Example
A biased coin is tossed 300 times.

The probability of it landing on heads is 0.2.
a) How many times would you expect to get a head?

b) How many times would you expect to get a tail?

S PM=1-02=09%
OB X200 = 20D~

Example TMAWS eSS Ot

Here is a four-sided spinner. The spinner is biased. -""'? e & L
——— QQ}_Q\ c N aNCGe. O
4 / \ar\dfrq o\ ecol)

N g 2 NUMMOEe .

The table shows the probabilities that the spinner will landon 1 oron 3

Number 1 2 3 4
Probability 0.2 B e 0.1 X | =1
O3S oSS
The probability that the spinner will land on 2 is the same as the probability that the spinner will land
on4 O 2T DC+0V +2¢ =)
(a) Work out the probability that the spinner will land on 4 29 A O = |
S35 4
Shunya is going to spin the spinner 200 times. 2 =0
X =0

(b) Work out an estimate for the number of times the spinner will land on 2
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Questions

Colour Pink Yellow Green Blue
Probability| 0.5 0.1 0.2

(a) Work out the probability that the counter taken is yellow

There are 40 counters in the bag.

(b) Work out the number of blue counters in the bag.

The probability that a biased dice will land on a five 1s 0.3
Megan is going to roll the dice 400 times.

Work out an estimate for the number of times the dice will land on a five.

Jack sows 300 wildflower seeds.
The probability of a seed flowering is 0.7

Work out an estimate for the number of these seeds that will flower.

A bag contains only red, green and blue counters.

The table shows the probability that a counter chosen at random from the bag will be red
or will be green.

Colour Red Green Blue
Probability 0.5 0.3

Mary takes a counter at random from the bag.

(a) Work out the probability that Mary takes a blue counter.

The bag contains 50 counters.

(b) Work out how many green counters there are in the bag.
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Marco has a 4-sided spinner.
The sides of the spinner are numbered 1, 2, 3 and 4

The spinner is biased.
A

The table shows the probability that the spinner will land on each of the numbers 1, 2 and
3

Number 1 2 3 4

Probability 0.20 0.35 0.20

(a) Work out the probability that the spinner will land on the number 4

.....................................

Marco spins the spinner 100 times.

(b) Work out an estimate for the number of times the spinner will land on the number 2

There are only red counters, blue counters, white counters and black counters in a bag.

The table shows the probability that a counter taken at random from the bag will be red or blue.

Colour red blue white black

Probability | 0.2 0.5

The number of white counters in the bag is the same as the number of black counters in the bag.
Tania takes at random a counter from the bag.

(a) Work out the probability that Tania takes a white counter.

There are 240 counters in the bag.

(b) Work out the number of red counters in the bag.

............................................
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Relative frequency

Example

Here are the results after 250 spins of a coin.
Heads 128
Tails 122

The coin is spun an extra 50 times.

After all 300 spins, the relative frequency of Heads is 0.49

For the extra 50 spins, work out number of Heads : number of Tails

Hesds

Heou.l: 19
“Toils =50~ M"'?’:.!
/Q-CJ-er_
300 YO C{.q:@l’ 30 ?lf\s
(2% 6~ oxfle 250 3¢S
(471128 |F c—axia S0 e

Example
Today, she made 120 calls

The table shows the results.

Result of call Frequency
Not answered 33
Answered but sale not made 81
Answered and sale made 6

(a) Wirite down the relative frequency that a call was not answered.

Answer

(1
(b) During the rest of the week, Rosle will make 500 calls.

Using the results in the table, how many sales does she expect to make during the rest of
the week?

@ Relobive freaerty= T OV P
33 .33
Spee Tz

. _ -
9 Qelove  of Sqles prad- = V20

%
™ Pro ]caa«'b\\\‘"j X (W e g4

,_Lax%b:%_—_
120
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Example

Adam and Bianca each throw the same biased coin.

Here is some information about thelr throws.

. ahaR -
Number of throws | Number of Heads = 20 = UH"
Blon G0 F— ot ‘\1\0.\‘
Adam 40 14 e © @(‘“‘t'
Nes,
Bianca 60 20
Bianca says,
“My results give a better estimate of the probability of Heads than Adam’s results.”
Is she correct?
Tick a box.
y
Yes \/ No
Give a reason for your answer.
Questions
A coin is thrown 50 times.
The coin lands on heads 30 times.
Write down the relative frequency of landing on heads.
Total number of trains 50 100 150 200 250
Total number of late trains 16 21 36 38 55
Relative frequency of late trains 0.32 0.21
(a) Complete the relative frequency graph.
A spinner can land on red, blue or green.
After 350 spins
relative frequency of red = 0.18
relative frequency of biue = 0.62
Work out the number of times the spinner landed on green.
A biased coin is thrown 250 times.
The relative frequency of Heads is worked out after every 50 throws.
Total number of throws 50 100 150 200 250
Relative frequency 0.4 0.29 0.4 0.32 0.3
Circle the best estimate of the probability of Heads.
0.3 0.32 0.342 0.4
Circle the relative frequency that represents 13 successes out of 50 trials.
0.13 26 13:50 0.26
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On three days, Ali throws darts at a target.

Here are his resuits.

Number of throws Number of hits Number of misses
Monday 20 15 5
Tuesday 30 22 8
Wednesday 40 17 23
Total 90 54 36

(a) Work out two different estimates for the probability of Ali hitting the target.
Two way tables

Example
Pupils in a school can either choose to have a hot dinner or packed lunch. The table below

shows some information about the choices of the Year 4 pupils.

Hot Dinner | Packed Lunch | TTba )
Boys | . 12 U 14 ) 2L
Girls (E} 9 2L
Toml \ 2F | 23 e

a) One of the pupils is chosen at random. What is the probability that they have a packed
lunch and are a boy? Give your answer as a_ decimal

7 e — oo
e OouS = <23

b) One of the pupils that chose a hot dinner is chosen at random. What is the probability

that they are aLrI? \l/
A SN\ SENEATA fram
= S et ANrers omanmg 25—
eeeNS

'S

e ———

21
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Example
The table below shows some information about the number of employed and

unemployed people in a village.

Employed | Unemployed Total
Male 156 LLO 196
Female AR _ 32_ . \ =0
Total 254 (122) | R
"’H-___..J-_-”
a) Complete the two way table. .
A T2
b) Find the probability that a person chosen at random is ugg_rr_lilgy_eg. e
=2
Questions
The two-way table gives some information about how 100 children travelled to school
one day.
Walk Car Other Total
Boy 15 14 54
Girl 8 16
Total 37 100

(a) Complete the two-way table.

One of the children is picked at random.

(b) Write down the probability that this child walked to school that day.

.....................................

One of the girls is picked at random.

(c) Work out the probability that this girl did net walk to school that day.

.....................................
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A-.A

A ®
N

The diagram shows some 3-sided, 4-sided and 5-sided shapes.

The shapes are black or white.

(a) Complete the two-way table. 3)
Black White I Total

3-sided shape 4 5

4-sided shape 2

5-sided shape 0

Total I 11

Ed takes a shape at random.

(b) Write down the probability the shape is white and 3-sided.

.....................

The two way table gives information about how 100 students travelled to school.

Walk Car Other Total
Boys 15 52
Girls 22 8
Total 19 100

(a) Complete the two way table.
One of the students is picked at random.

(b) Write down the probability they walk to school.
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The two way table gives information about the favourite subject of 200 students.

Maths English Other Total
Year 10 26 98
Year 11 47
Total 88 41

(a) Complete the two way table.

One of the students is picked at random.

(b) Write down the probability they are a year 10 student whose favourite subject is maths.

‘Topic 17 — Perimeter and area of shapes

Perimeter is the total Iength around the shape

13

Examples A F\\nal m\fﬁll‘B \ergths
Find the perimeter of each shape C_!rs‘, sk
6cm
6cm
22c 22cm \[ Bem
20cnd | 20em 11em | bem
3
14cm Eerh
Germ 10cm
FP=btrb+20+20 Pe 22422+ 1 P= b+ I+ +33*F
= S2cm —
= o
Questions — Find the perimeter of each shape
Somm 34cm
7cm
19mm
10cm
Square
9¢m 9cm 9cm
6mm
14cm 14cm 0.26cm
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4cm 3cm
8.5cm 9cm 9m é6cm
: 5m icm
|
6m
20cm
12m
X
X
14cm
N 35cm :
Perimeter = 36cm Perimeter = 79cm Perimeter = 80cm

Area is the space inside a shape

Examples
Square/Rectangle Triangle
' b X dicular height
Area = base x height Area = =L perpenz L]
8cm ‘(
Area =3 X+ Aaea=5SX o
2
=\Sam
Soum M
Parallelogram Trapezium
Area = base x perpendicular height Area = (atb)xhelght
2
5
15 - U
Qcm/ 5cm /6cm ,f/—_—i \_\
—> / adn )
9cm L 18
logm o "q
<rea, = AR5 Areas Sk xi
2
. 2.
=1 LFSQW'\ Acta = LQZ'\;B_)(L;, Areo = 13_3% X
Bre
9 ry :ﬂ
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Questions — Find the area of each shape

13cm 5mm
12cm
33mm
5cm
12em
7ecm Scm 8cm 2cm
zdcm
9cm
Square
9 13cm .
cm 30mm
6cm

4Ocrn2 ?

8cm

Arectangle has an area of 80cm? and a perimeter of 4
Find the length and width of the rectangle.

X
» .
/ / gcm

The area of the triangle is 20cm?, find x.

X
5cm
= 2
Area = 96cm
6cm Shown below is a triangle and a trapezium.
X
x 1
s 2lem 29cm 24cm
12cm 1 l
20cm 48cm

The area of lhe trapezium is 63cm2.

Work oul the value of x.

The area of the trapezium is four times the area of the triangle.

Find x.

The length of a rectangle is five times the width.

The area of the rectangle is 1620 cm2

Work out the width of the rectangle.

The area of lhe rectangle and the area of the triangle are equal.

Not drawn accy

8cm

2xem &—— (Ax+2)cm

Work out the value of x.
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Circles — Area and circumference

r = radius

d = diameter

The circumference of a circle is the distance around the outside (perimeter)

Area =T X r?

Circumference=m X d

Examples Every time you see a circle
you work out these 4 things!!!

= 4 cor
d= Rerm

7 Questions

A circle with radius 7cm

A circle with diameter 10cm

/ A circle has radius 4.2 cm

Work out the length of the circumference.

Give your answer to 1 decimal place.

Here is a circle touching a square.

The area of the square is 64 cm2

Work out the area of the circle

Give your answer in terms of T
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Circles — Area and circumference

r = radius d = diameter
The circumference of a circle is the distance around the outside (perimeter)
Area =TT X 12 Circumference=m X d
Examples Every time you see a circle Examples (= S Samm
you work out these 4 things!!!
d= \ar
s 2
= Lear\ Aeeg = W
— — 2
S= B TN XS S
0 J P}
Ao = W0 = As-0Oc
IR > TR L*
et -\m & : ,5
S Lol G B = 1S T o cooryEen@ = T =g
el i, i = TTx|}
S T T
Cwcumperen@. = = 1\ TT
g = 3[.[, Kom
=TV xR
=& cren
Questions
A circ!e WIth rac!ius 7cm A circle with diameter 10cm

A circle has radius 4.2 cm

Work out the length of the circumference.

Give your answer to 1 decimal place.

Here is a circle touching a square.

-
.

The area of the square is 64 cm2

~
/

Work out the area of the circle

Give your answer in terms of T
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Example Example
Find the radius Find the diameter
Area = 20cm Circumference = 12cm
Questions
Find the radius Find the radius
Area = 65cm Area = 100cm
Find the diameter Find the diameter
Circumference = 50cm Circumference = 3m
angle

Area of part circles = T X e X —— =
Example - Area Example — Area /«V/—_\\*Q) \/—\
- 1207 _ A
- ( - =
\45) | 360 |
r Yoscp TV2Lo
T 45 8cm
rea=3tXS X 35
i . =22 Areg =1 X Y7 x 120
- XS XY 20
;J'(xlz’ax"% = % %"x_,__l%_
=T XSh » 1
frea — Zg'J'Z e =
= S FH< 2 als

C/r\ «—err\f\ @p Tr"\
\\—“A——/'\“-—"'/\———/"‘v Pt 45



Questions — Find the area

— ~ 36°
éem | T .
15¢cm 7m
72° a
reres——— A | o i 19 m
35cm 50Cm ‘
Arclength=m X d X a:g;e
Example — Arc length e Conm Examplel—dP;r‘l_\meter f=sScm
& > e
A= \2cm . L2 d =\0em
\_/
1%C
enqen = X 1O x1\FO
Arc lenagen = T = 12x V0 A o 30
3c0O = sSsT
= BTl e
Yo Penmetrer = ST+ 1O am
= - Fom

rodws

P%mcku = fA(< \er\an—\—(mh&H-

C&s’-;_’flrs,r‘-fj\j-, = 245¢ +4 +4
670 +8 = [Rrandly
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uestions

4m . 14mm
15¢cm

The diagram shows a sector of a circle.
The radius is 7 cm

Not drawn accurately

p— ———

7N
/

L
7em

Work out the perimeter of the shape.

Work out the arc length, in metres, of a semicircle of radius 6 metres.

Circle your answer.

K} 4 (374 127 18x

The diagram shows two circular arcs with centre O.

e —————e

1cm
120°

o

4 cm

How much longer is the big arc than the small arc?
Give your answer to 1 decimal place.

47




Compound shapes are two of more shapes that have been joined together.
To find the area we need to ‘split’ them into shapes that we know.

Examples s Examples A
Examples ; |
Find the area @\')_ | I Find the area O \P \
25 b
. S s A=12X2S PP
12 ] = 200 -6x2 =9
emi | © 2
7 4cm
10cm | | @) ~
| = ® [ ie \ |
b
A= b»\O A= Gxiy =]
= @0 -
== | =val =2 = <X
Cin] areOl = OO +E0 S T4
.= 2
= 360cm™ = =senn
Questions — Find the area
20cm 22m
6¢ -
7cm 6cm " 20m 15m
f 16ecm b N
9
= 30m
\ écm
- 6.1cm 22cm
m[ |
10cm 47cm
12.9¢cm — 16cm
= 4.1cm

A club logo is made from a square and a trapezium.
4cm

2cm

8cm

Calculate the area of the logo

Work out the area of this penlagon.

Not drawn accurately

—— 2em—>

.

N

10cm ) :;»
j/ : /,’

18cm




This dlagram shows Adam's garden.
It Is in the shape of two rectangles joined together.

Not drawn accurately

64m

45m

—4m—>
(a) Work out the area of lhe garden.

(b) Adam makes a flower bed.
Itis a circle of radius 1.7 m.

Work out the area of the flower bed.

Shaded area

13m

Example .
Work out the shaded area 15 l ‘ = f E]S = smded
anreq|

d

Two identical circles just fit inside a rectangle as shown.

Work out the area of the shaded section.

Give your answer in terms of

_ P2
bded _ b
Ngae)

= F2 - 1}k

5mA 7.5m _ -
=== _ ATS - 90 85 = ISam]
Example

<!‘2¥b) - <2_x qrﬂ
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Questions — find the shaded area

10cm
&
’
1 lem
12m
25cm 25em| | 12¢m 3mi[_]
- > e
| 3.5m
t lcm 14.4m
15cm y
_ 8em
3cm
I . = 6cm| [15cm
3em 3cm
The diagram shows a circle of radius 5 cm inside a square. Two identical quarter circles are cut from a rectangle as shown.
I {
o il
EESN e 12¢em |
Work out the shaded area.
W
Work out the shaded area.
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Distance
Speed = ———

Time

A distance-time graph can be used to show
the distance travelled over a period of time.

The gradient of the line shows the speed.

Stationary is shown by a horizontal line. (ie
the speed is 0)

) change in
Gradient = ge

change in x

Units of speed:
e mph = miles per hour
e km/h = kilometres per hour
e m/s = meters per second

Distance time graphs — Key things to
remember:

1) The gradient of the line = speed
2) A flat section means no speed (stopped)
3) The steeper the graph the greater the speed

4) Negative gradient = returning to start point (coming back)

70

Negative gradient
= Returning to start

&
=)

Steeper = Fasler

Distance (km)
~N w Y w
=] k=] =}

Q

12:00
Time

11:00 13:00 14:00

Example

The graph shows a cyclist’s journey, from home into the city and back.

s OTTTT T T

-Q_J _| == _I._.. 5 I : ! i S— —
E 30— LA LN 1|
() | ' | ' \ | ‘
E 158 — I : 1. et = | ‘ +
E 20 ! i S S S IA— N
¢°: -——-/—/- ! '(!f:\-fF_: ! | } ! _I
g /| | BN

§ 10 1 ..I AR _,|_ _ I —_— ._\ |

E LA LTINS
= : | L1l &%

0 1 2 3 4 5 6 7
Time (hours)

~1

Hazantral
A\l

a) How long in total was the cyclist stationary during his journey?

O—Sh+ Vi = - s

b) How far did the cyclist travel in total?

'Y W1 0N

25 35 = O miless .

c) What was the cyclist’s speed on the way home?

S=1V ’“"""5%_.2 (ST Y
T 25

e




Example

The graph below describes a journey that has several parts to it, each represented by a different straight line.
Part A: 09 : 00 — 11 : 00, the person travelled 30 km away from their starting point and that took them 2 hours.

PartB: 11 : 00 — 12 : 00, we can see that the line is flat, so the distance from their starting point did not change — they

were stationary.
PartC:12 : 00 — 12 : 30, they moved a further 30 km away from their starting point.

PartD: 12 : 30 — 14 : 00, they travelled the full 60 km back to where they began.

70 >
60
50

C
40

30

20 A

Distance (km)
0s)

30
10

0 2 \“S

09:00 10:00 11:00 12:00 i'2\p13:00 14:00

\ 4

a) What was the total distance travelled?
= YO = 1\ O KO

b) What was the speed between 9:00 and 11:00? (/)

S=3 =320 = s em/N
= 2

¢) What was the speed between 11:00 and 12:00? (&)

Sratriornone| = O R

d) What was the speed between 12:30 and 14:00? (D\

S=gd =0 -0 KM/
= PSS

e) Between which times was the person travelling the fastest? Justify your answer.

\2:O0 - 1210 ag @ unc
< a%r‘&ﬁ-‘p@(




Valentina is going for a bike ride. Below is a distance-time graph that describes her full journey.
a) How long was she stationary for? - Y 1@\ <R3N
b) What was the total distance travelled during her journey? 2SSt s & Sa M
¢) What was her average speed in kilometres per hour between 17 : 15and 17 : 457

S=a - 22 =uwo xminm
=

oS
‘E 30 - Seaghiena
E” ¢ A
Q2 :
§
£ 20
£
£
@
2w
7
o 5 i oS
[1] =
17:00 115 17:30 1745 18:00 1815




Questions

The distance-time graph shows the joumney of a toy car.
A

10

w

[ 4]

w

Time (seconds)

(@) For how long is the toy car stationary?

(1

(b) Work out the average speed for the last five seconds of the journey.

(2)

a) Here are some descriptions of the first two parts of the journey.

Circle the letter of the correct description.

A Accelerates then B Moves at constant
stationary speed then stationary

C Accelerates then D Stationary then moves
moves at constant at constant speed
speed

b) Work out the average speed for the last four seconds of the




The distance-time graph shows the journey of a toy train.

A

10

w

@

("2

Distance
(meires)

Time (seconds)

Here is the distance-time graph for a car between 1 pm and 3 pm

L

30 ,
25 /
Distance from 20
home {miles) / \

15 ;
ol \

\j

0 :
1.00 1.30 2.00 2.30 3.00
Time (pm}

(@) Work out the total time that the car is not moving between 1 pm and 3 pm

State the units of your answer.
2

(b) Work out the total distance the car travels between 1 pm and 3 pm
(2)




Anil cycled from his home to the park.
Anil waited in the park.
Then he cycled back home.

Here is a distance-time graph for Anil’s complete journey.

Distance

from
home
(km)

(a)

(b)

(c)

)

B

B

6

5

0
0900 0910 0920 0930 0940

Time of day

At what time did Anil leave home?

What is the distance from Anil’s home to the park?

How many minutes did Aml wait in the park?

0950

1000

..........................

1010




4.

Margaret went on a cycle ride.
The travel graph shows Margaret’s distance from home on this cycle ride.

&
14 | ]
12 ’ l
Distance t = \ 1
from home 10 1 [

in km

? \

0 70 40 60 S0 100 120
Time in minutes

(a) How far had Margaret cycled afier 30 minutes?

After 60 minutes, Margaret stopped for a rest
(b) For how many minutes did she rest?

...........................

(¢} How far did Margaret cycle in total on her ride?

kin
(1)

minutes
(1}

kim
(1}

(Total 3 marks}




Judy drove from her home to the airport.
She waited at the airport.
Then she drove home.

Here is the distance-time graph for Judy’s complete journey.

54
40
i
from bome 30 h{
(km)
1
20
|
i
10 =11
- 1
0—|' 1 ! =
1404) 1430 1500 1510 L6l 1630

Time of day

{2} What is the distance from Judy’s home to the airpoet?

(b) For how many minues did Judy wait at the airpont?

(€} Work out Judy’s average speed on her journey home from the airport.
Give your answet in kilometres per hour.

........................ km
i)

cerernsssnsnssons TIRAIEES
(1)
2}
(Total 4 marks})




James left home at 10 00 am.
He walked to the swimming pool.

On the way to the swimming pool he stopped 1o talk to a friend.

Here is the distance-time graph for his complete journey.

Distance in km ¢ 4

from

James' hame

ek

10 06

i1 00

L

12 00 Time

(a} For how many minutes did James stop and talk to his friend?

................................. minutas
(1}

................................. km
(1}
(Total 2 marks)




(a)

(b)

The distance time graph shows Josh's jouney from his house to Canterbury and back.

A

100

80
/0
Distance
(miles) 50
40
30
20
10

v

o 1 2 3 4 5 &
Time (hours)

Match each statement to one section of the journey.

Average speed = 20 miles per hour

Average speed = 50 miles per hour

Stationary

Fastest part of the journey

How far did Josh travel altogether?

10




Question 3: A cyclist on a training ride records the distance she travels away from home. The data only shows the first 150
minutes of the ride before her cycling computer ran out of battery.

[3 marks]
{a) How far did she ride in the first 150 minutes?
(b) For how long was she stationary?
50
40
E
=
8 30
s
.g
20
10
[+ >
2 [+] a0 120 150
Time {minutes}
The graph shows two training runs by Pat and Vicki.
1o fEEE
Distance
(km) p
10 15 20 25 30 35 40 45 50 55 60
Time {(minutes)
(a) After how many minutes does Pat overtake Vicki?
(1)
(b) How far ahead is Vicki when Pat starts again after her rest?
(2)

11




Amy leaves home in her car at 1000 and returns at 1200.
The graph shows her journey.

T
Distance At
from home bdpriirtl
{km) NEIRINEE
| ERRRHEE
- IREREEL S |
R i 2 ! ! l: ] ] g3l 8 _'i_' ] ':
O'A o @ 8 e i SSEuS P maEy i g |
1000 1030 1100 1130
Time

(@) How far does she travel in her car altogether?

(1
(b) For how long does the car stop altogether?
(2)
(c) On which part of her journey is she travelling at the fastest speed?
Give a reason for your answer.
()
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Example

Question 1: From the description of Neil’s journey below, construct a distance-time graph.

2 13130
Neil left home at 12 : 00 and after an hour and a half of moving at a constant speed, he had travelled 44 miles, at which point
he stopped. After 3 hours of being stopped, he drove towards home at a constant speed, and it took him 2 hours in total to get
home. 1o
l30 N
50 4 . | | ‘630 [8 marks]
:
3
E 30 |
o
= |
é 20 I i 1 |
E ‘
ln S A — —_— H e B | —
| | |
0 T ' | : . _. >
12:040 13:.00 14:00 15:00 16:00 b 17:00 15:00 ‘_ 1500
330 Time ¥ \§130
Questions
Here is part of a travel graph of Sidn’s journey from her house to the shops and back.
5
20
18 /
16 /
Distance 14 /
in km /
from 12 ,/
Sidn’s
house 10
T 17
6 /|
St/
4
1/

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

Time in minutes

Sidn spends 15 minutes at the shops.
She then travels back to her house at 60 km/h.

(b) Complete the travel graph.
@
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A mon left home at 12 noon to go for a cycle ride.
The travel graph represents part of the man’s journey.

A
20 =

13 -
16 =

Digtance 14 =
from hume
i!lkl'n 12 =

10 =

2-

0 i ] | T r_’

12 noon lp:m 2pm Tine Ipm 4pm Spm
The man stopped for another rest at Zpm.
He rested for one hour.
Then he cycled home at a steady speed. [t took him 2 hours.

{(c} Complete the travel graph.

14




Jamie travelled 20 km from his home to his friend’s house.
Jamie then spent some time at his friend’s house before returning home.
Here is the travel graph for part of Jamie's journey.

!

20
Dustance f
from 5
home
{km})
10
5
0 -
10040 10 20 10 40 11 00 11X 11 40 1200

Time of day

Jamie returned home at a steady speed.
He arrived home at 11 50

(d) Complete the travel graph.
(1)
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Topic 19 - Compound Measures

60 seconds = 1 minute
60 minutes = 1 hour

Example Example
Convert 2 hours and 45 minutes into hours Convert 186 minutes into hours
Minut i
Hours + inutes Minutes
60 60
2 +22 =240.75 = 2.75 hours 186 _ 34 hours
o8 60 '
Questions

Question 4: Convert the times from hours into hours/minutes, without a calculator.

(@) 0.75 hours (b) 1.25 hours (c) 5.5 hours
(d) 1.3333...hours (e) 2.6666... hours (f) 10.75 hours

Question 2: Convert the times from hours/minutes into hours.
You may use a calculator if needed.

(a) 18 minutes (b) 54 minutes (c) 1hour 3 minutes
(d) 1 hour 36 minutes (e) 2 hours 48 minutes (f) 2 hours 33 minutes
(g) 8 hours 51 minutes (h) 3 hours 21 minutes (i) 27 minutes

Units of speed:

Distance e mph = miles per hour
Speed = T Time e km/h = kilometres per hour
e m/s= meters per second
Example Example \ IS houcs
A car is travelling at 40mph. A car is travelling at 60mph. A
How far will the car travel in 3 hours? How far will the car travel in 1 hour 45 minutes?
D b =F D I s
o mmies ARl cOmues | Voo
>3 x> ><11S <SS
2L e Bour3 L OIS ONeS VIS oo
20 MIEeS . 1L OS CowneS
Example Example 3 amnuies euo]
A plane is travelling at 250km per hour for 4 A person runs at a speed of 9mph for20 O m
hours. How far does it travel? minutes. How far do they run?
e X D | +
J_‘Sxim \ Y\::':-:‘ Anes — YY““’\-S
LSOO =N SEMGEOES 3 20 r;%mr\s
3 M
LD (Y = en
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Questions — Calculate the distance travelled

(a) A car travels at a speed of 50mph for 3 hours.

(b) A plane flies at a speed of 230 kilometres per hour for 2 hours.
(c) Alorry drives for 4 hours at a speed of 45 miles per hour.

(d) Aman runs at a speed of 8 metres per second for 15 seconds.

(a) A car drives at a speed of 60mph for 30 minutes.

(b) A taxi travels for 30 minutes at a speed of 28 mph.

(c) A car travels at a speed of 44mph for 15 minutes.

(d) Alorry drives at a speed of 51mph for 20 minutes.

(e) An airplane travels at a speed of 441mph for 20 minutes.
(f) A car drives at a speed of 48mph for 45 minutes.

() A car drives at a speed of 40mph for 1 hour 30 minutes

(b) A bird flies at a speed of 32 kilometres per hour for 1 hour 30 minutes
(c) Alorry travels for 2 hours 30 minutes at a speed of 52 mph

(d) AF1 race car drives for 1 hour 15 minutes at a speed of 124 mph

(e) Ahelicopter flies at a speed of 104 mph for 1 hour 45 minutes

(a) A runner runs at a speed of 8m/s for 2 minutes
(b) Ajog runs at a speed of 4m/s for 10 minutes.
(c) A car drives at 60mph for 90 seconds.

(d) Alorry drives at 30 mph for 150 seconds.

Example Example

— P . : éer
A car travels 40 miles in 2 hours./V o | Adogruns 1.2km in 10 minutes. . \ou
Work out the average speed. — Work out his average speed./
D \ D _ T
> ﬂ;\les SR 2 em o mnsS
o =
, Yo Py =
20 eSS s \
- 2w O MMsS
2O R 12 wem/n -
Example 2 -SraurS | Example a VDo

-
A car travels 105 miles in 2 hours 30 minutes.
Work out the average speed.-7 @€ Moo

A runner runs 26 miles in 1 hour 18 minutes.
Work out his average speed. <2 £&7 mour

D ) D BN
oS Mmaves 2 - Snoucs 2bmvwes V- RARrourS
25 L o=, = ST 4
l-l-:z_m\\es Vi 2O omweS ARt
e Real= MY 20 MEeY

v

L3

g‘uestions - Calculate the average speed

(a) A car travels 60 miles in 2 hours

(c) A cyclist travels 45 miles in 5 hours

(e) Arunner runs 100 metres in 10 seconds
() Ahelicopter travels 425 miles in 5 hours

(b) A lorry travels 120 miles in 3 hours
(d) Ajogger travels 30km in 4 hours
(f) A car travels 195 miles in 3 hours

(h) A helicopter flies 840 miles in 7 hours

17



(b) Alorry travels 32 miles in 30 minutes
(d) Aman jogs 2 kilometres in 15 minutes.
(f) AnF1 car travels 32 miles in 15 minutes.

(a) A car travels 20 miles in 30 minutes
(c) Abird flies 17 kilometres in 30 minutes
(e) A helicopter flies 18 miles in 15 minutes

(a) A car travels 63 miles in 1 hour 30 minutes

(b) A man runs 15 miles in 2 hours 30 minutes

(c) A helicopter flies 238 miles in 3 hours 30 minutes

(d) A car travels 85.5 miles 2 hours 15 minutes

(e) An airplane flies 315 kilometres in 1 hour 45 minutes

(a) Aman jogs 6 miles in 1 hour 12 minutes

(b) A motorcycle drives 130 miles in 2 hours 36 minutes
(c) A helicopter flies 152 miles in 1 hour 54 minutes

(d) A plane travels 1272 kilometres in 5 hours 18 minutes
(e) A car travels 98 miles in 2 hours 27 minutes

Example Example
A car travels 150 miles at a speed of 50mph. A car travels 140km at a speed of 40km per
How long does the journey take? _hour.
] i How long does the journey take?
Sores | Voo D |3
> 2 x2 AO xrm™ \ MNOr
iSO milesS =2, oS X 35 | 13 =
=i, ACLYCSS 25 s

Questions — Work out how long each journey takes

(a) A car drives 120 miles at a speed of 40 mph.

(b) Alorry drives 250 miles at a speed of 50 mph.

(c) Abird flies 330 kilometres at a speed of 55 kilometres per hour.
(d) An object travels 48 miles at speed of 16 mph.

(e) A man runs 240 metres at a speed of 6m/s

(f) Adog runs 168 metres at a speed of 12m/s

(a) A car travels 100 miles at a speed of 40mph.

(b) Alorry travels 90 miles at a speed of 60 mph.

(c) Abus drives at a speed of 48mph and covers a distance of 60 miles.
(d) A helicopter flies 105 kilometres at a speed of 140 km/h

(e) A bird covers a distance of 95 miles at a speed of 20 miles per hour.
(f) A car travels at 50 mph and covers a distance of 110 miles.

(g) Alorry drives a distance of 452.4 kilometres at a speed of 52 km/h.
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Density is the amount of mass in a volume.

It tells us how tightly matter is packed together. o

i 90 _0 aﬂgei
e%¢ )
go ®g0
9. 00 9,0 ©
% 0 @ ® e

: M
Density = e

Volume

Units of density:
e g/cm?=grams per cm?
e kg/m? = kilograms per m?

Example
A small statue has a mass is 1200g and a

volume is 30crf?3. Work out the density of
the statue.

De,r\_gu—-\_,\ = 1200qg
20em3 3oocm35
= 409/cm™" = 4qgcm

Example A \2Q0q -
A metal rod has a mass of 1.2kg and a
volume of 300cm?. Work out the density.

Densiry = | 2009

Questions - Work out the density of each of the following.

State the units of each answer.

(a) A piece of wood has a mass of 7g and a volume of 10cm?

(b) A rod of aluminium has a mass of 575.4g and a volume of 210cm?
(c) A piece of nickel has a mass of 3.48kg and a volume of 400cm?®
(d) An iron statue with volume of 0.05m? and a mass of 394kg

(e) 2.1m3 of oil with a mass of 1775g

Example
A vase has a volume of 200cm? and is made from a material which has a density of

4g/cm?® Work out the mass of the vase.

Questions - Work out the mass of each of the following.

State the units of each answer.

(a) A statue with a volume of 120cm?® made from ceramic which has a density of 2g/cm?.
(b) A rod with a volume of 50cm® made from copper which has a density of 8.9g/cm3.
(c) A block with a volume of 1.8m?* made from silver which has a density of 10490kg/m?3
(d) A statue with a volume of 3m?® made from zinc which as a density of 7.14g/cm?

(e) 2800cm? of butter which has a density of 911kg/m?

Example
A piece of wood has a mass of 200kg and a

densi . 2
ensity of 3.5kg/m i\
D | v\

Work out the volume.
200

35

P
pem—4

Velume = M

—

D

= ST
meb .

Example A 4349
A sheet of metal has a mass of 2.3kg and a
density of 2.4g/cm?3.

Work out the volume.

o 24

= OsRX-3

N
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Questions - Work out the volume of each of the following.

State the units of each answer.
(a) A 50g piece of wood which has a density of 0.4g/cm

3

(b) A 770g block made of brass which has a density of 8.67g/cm?
(c) A 4kg sheet of glass which has a density of 2.42g/cm?

(d) 80kg of rye which has a density of 720kg/m?
(e) 5 tonnes of gold which has a density of 19300kg/m?

Calculate the density in kg/m?.

mgs‘&{

Q.“.t

Mass = 25kg

A wooden cube has lengths 8cm.

It has a mass of 307.2g. Find
the density of the cube.

Lead has a density of 11.5g/cm3.
A rectangular block of lead
measures 4cm = Scm x 2cm.

Find the mass.

Olympic medals have a
diameter of 6cm and a

thickness of 1cm.

Gold has a density of

19g/cm3. Work out

mass of a gold medal

(to 2 dp).

Pressure is the amount of force applied in an given area.

Force

Pressure =
Area

Units of pressure:
e N/m?= newtons per m?
e N/cm? = newtons per cm?

Example
An elephant’s weight pushes down on the

ground with a force of 1,800N.
The total area of its feet is 565cm?
Calculate the pressure.

Presa e = 1BCON

Sb=Scem”

e
e

2.2 Njem”®

A\
pressure of 330 N/m?. __;r—*
laptop.

Example
A rectangular laptop exerts a downward
The weight of the laptop is 23.1N.

Work out the area of the base of the
Breo =Y = 23 = OO

200

A

10

(dp)

Questions
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Question 1: Work out the pressure for each of the following.
Give suitable units for each answer.

(a) Aboxis placed on a table and exerts a force of 250N on an area of 20cm?

(b)  An object is placed on the ground and exerts a force of 3000N on an area of 4m?
()  Anobject is placed on the ground and exerts a force of 54N on an area of 0.5cm?
(d) Aboxis placed on a table and exerts a force of 124 newtons on an area of 10.5cm?

()  Anobject is placed on the ground and exerts a force of 25958N on an area of 1.4m?

Question 2: Work out the force for each of the following.
In each case a box has been placed on the floor.

(a) The area of contact is 16cm? and the pressure exerted is 10N/cm?
(b) The area of contact is 1.5m? and the pressure exerted is 5000N/m?
(c) The area of contact is 660cm? and the pressure exerted is 8.2N/cm?
(d) The area of contact is 0.2m? and the pressure exerted is 1.2N/cm?

(¢) Thearea of contact is 500cm? and the pressure exerted is 450000N/m?

Question 3: Work out the area of contact for each of the following.

In each case an object has been placed on the floor.

Give suitable units for each answer.
(a) The object exerts a force of 420N on the floor and the pressure on the floor is 20N/cm?
(b) The object exerts a force of 8590N on the floor and the pressure on the floor is 900N/ m?

(c) The object exerts a force of 30N on the floor and the pressure on the floor is 600N Jm?

(d) The object exerts a force of 3945N on the floor and the pressure on the floor is 200N Jem?

Exam Questions

A solid statue has volume 512 cm3

The statue has mass 3.6 kilograms.

density of iron = 7.87 grams per cubic centimetre

Is the statue made of iron?

You must show your working.

A solid has volume 300 cm3 and density 2 glcms

Circle the mass of the solid.

150g 298¢ 302g 600g
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A ball contains 5000 cm3 of air.

More air is pumped into the ball at a rate of 160 cm3 per second.

The ball is full of air when it becomes a sphere with radius 15 cm

Volume of a sphere = %m-” where 7 is the radius

Does it take less than 1 minute to fill the ball?

You must show your working.

A machine takes 4 seconds to fill a packet of crisps.

(@) In total, how many packets can 35 of these machines fill in 8 hours?

(b) Each packet of crisps contains 32.5 grams of crisps.

At what rate does a machine put the crisps into the packets?

Give your answer in grams per second.

A solid piece of silver has A car travels 3.5 miles in 5 minutes.

mass 2.625 kilograms
Work out the average speed in miles per hour.

volume 250 cm3
Work out the density of the piece of silver.

Give your answer in grams per cubic centimetre.

A car journey is in two stages.

Stage 1 The car travels 110 miles in 2 hours.

Stage 2 The car travels 44 miles at the same average speed as Stage 1
Work out the time for Stage 2

Give your answer in minutes.
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Volume of a sphere = %nr3 where r is the radius

A container is a hemisphere of radius 30 cm

Sand fills the container at a rate of 4000 cm3 per minute.

Does it take less than a quarter of an hour to fill the container?
You must show your working.

The distance by road from Newport to London is 140 miles.

Tom travels by coach from Newport to London.
The coach leaves Newport at 1.30 pm

(a) He assumes the coach will travel at an average speed of 50 mph

Use his assumption to work out the arrival time in London.

An empty tank is in the shape of a cuboid as shown.

2m

2m

3m
The tank is to be filled with water at 1.25 litres per second.
1 m’ = 1000 litres

Work out the time taken to fill the tank.
Give your answer in hours and minutes.

5 A : The heel! of a shoe exerts a pressure of 198 pounds per square inch.
Convert 11.2 kilometres into miles. : P

Convert this pressure into kilograms per square centimetre.
Use 8 km = 5 miles Use

1 pound = 0.45 kilograms

1 square inch = 6.25 square centimetres
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In this question use

1 cubic foot = 6.23 gallons
1 cubic foot = 0.028 cubic metres

Convert 3115 gallons into cubic metres.

In this question, use
1 foot = 12 inches
1 inch = 2.5 centimetres

Change 5 feet 8 inches to centimetres.

In this question, use

1 kilogram = 2.2 pounds
1 stone = 14 pounds

Change 70kilograms into stones.
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Topic 20 - Solving and Representing Inequalities

Definition Examples

= means equal to
x > 2 means that x is greater than 2
< means less than

< means less than or equal to x < 5 means that x is less than or equal to 5

> means greater than —2 < x < 3 means that x is greater than -2 but

less than or equal to 3
= means greater than or equal to .

Questions — Write down the meaning of each inequality

(a) x>6 (b) x<2 (c) x21 (d) xs4

(e) x20 () xs-4 (8) x<-2 (h) x> 20

() x<y () azb () c>5 @) y< 100
(a) 3<x<5 (b) 2<x<9 () 19sx<20 (d) 5sxs10
(e) 0<xs4 (F) -4sx<1 (g) -8sxs-6 (h) 100 <x <200

Examples — write an inequality for each of the following

x is greater than or equal to 10 : x =10
x is less than -3 : x < -3
x is greater than -4 but less than or equal to 7 : —4<x<7

Questions — Write an inequality for each of the following

(a) xis greater than 8 (b) xislessthan 3

(c) xislessthanorequaltol (d) xis greater than or equal to 0
(e) xisless than 7 (F) xis greater than or equal to -2
(g) xis less than or equal to -10 (h) xis greater than S

(a) x is greater than 2, but less than 5

(b) xis greater than 0, but less than 4

(c) xis greater than 1, but less than or equal to 7

(d) xis greater than -5, but less than or equal to 2

(e) xis greater than or equal to -8, but less than 3

(f) xis greater than or equal to 10, but less than 20

(g) xis greater than or equal to 3, but less than or equal to 6
(h) xis greater than or equal to 8, but less than or equal to 11
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Inequalities can be represented on a number
means that the number is equal to
o means that the number is not equal to

line.

Example
Represent the inequality x > 2 on this

number line

Example
Represent the inequality -2< x <4 on this

number line

. ) O
. - - X i T T i i T T i >
8l e g e i 3 2101 2 3 4 5 X
Example Example

Write down the inequality shown on the
number line

Write down the inequality shown on the
number line

Questions — Write down the inequality shown on each number line

(a)

(®)

(d)
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(e) 3]
. - ﬂ
et — —~——————t———t
5 4 3 21 0 1t 2 3 4 5 X 5 4 3 .21 01 2 3 45
() (h)
O * -®
———t—+—t— — e e
5 4 .3 24 0 1 2 3 45 % 5 4 3 2101 23 45
(a) (b)
———t—t——— > ¢ bow f————
5 4 3 210 1 23 48 % 5 .4 3 210 1 2 3 45
(c) (d)
o—=e & L
ettt bttt
5 4 3.2 10 1 2 3 485 X 5 4 -3 -2 1 0 1 2 3 4 58
(e) )]

o———O O ®
Attt f—t— 1
5 43240123 45 % 5432101 23 45

Example

List all of the integers that satisfy the inequality -4<x <3

-3,-2,-1,0,1,2,3

Questions — List all of the integers that satisfy the inequalities shown

(aA)2<x<6 (b) 5<x<10 (c) 4sx<8 (d) 12<sxs15
(e) ~2<xs3 (f) -Ssx<1 (g) -10sxs-5 (h) -4<x<4
We can solve inequalities in the same way that we solve equations
Example Example
Solve x—2<5 Solve 3x =15
28+ -y E
> & Xy S
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Example Example

-3
Solve 3% -_i_/f_ E _1_4)_ Solve xT > 2
Ax &£ 2 xiy py *
2 2 x?) R
X & L_\, A3 +3
> B M
Example Example
A\ |
Solve 32x+1) =15 Solve 4x+1<2x+10
Goc +3 315 —2x  BD
~ 32 -3 2x 44 & o
;435. 7 L) =5
ol B zx ¢ 2
ox B2 e 4 =)

D 4—-&.‘_‘5

Questions — Solve the following inequalities

@ z2+4>9 B z-3<2 (@ 2r<14 (d 8x<16

54 (& %gz ) r+6>4

(e) 52>15 0 3

@ 22+1<9 () 32—-5>16 () 4r+8<32 (d) 5r—2>068

e) '-:’?’-+155 () %—6>4 ) “”;325 (h) $;5>2

(@) 5(z—3)>40 (b) 6(z+2) < 42 (€ 2(5z+1) <36

(@ 4x+3>2x+11 (b) 24+12>3x—-18

(c) 132-12<3zx+13 (d) 7z-523z+11
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Question 6: Find the largest integer that satisfies each inequality below.

(a) z+3<9 b) 2z+5<12 (c) 7x+10 <31
(d) 32-5<9 (e) %+3$8 () 4x+14<8

Question 7: Find the smallest integer that satisfies each inequality below.

() 2z—5>12 ®) 4dr>9 © $;927
d 7c+1>60 () 10z —-16>76 ) 92 +4>7c+15
Example Example
Solve }/ __2_ Solve 5<2x+1<13
z 3 Al AL
' Bl o b P £V
28 2 b2
24 X L

Questions — Solve each inequality

(@ 6<z+3<10 b) 4<22 <7 (@ 1<3z<9

@ 41<Z<s € 9<22x+3<25 Q) _33%—1<0
J

@ 16<5z+1<31 @ o0<T<o M —9<5-1<-8

When we are solving inequalities, if we have to multiply or divide by a negative number
then the inequality sign ‘flips’

Example Example
Solve —xﬁc <24 Solve /12/— 2x =420
A &1 A2 —-12
-y 3B
X -6 N
x & -4
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Questions — Solve the inequalities

h) 6—x>2 Solve 8>3—1x
i) 15—4x<3 2

j) 13—-2x<7
k) 5—-3x>—4
) 9—-5x=2-16
m)2(4 — 3x) = 32
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Topic 21 - Ratio

Definition - A ratio compares values. It tells us how much of one thing there is compared to

another.
A ratio can be scaled up to make an equivalent equivalent ratio.
Examples — Scale up to find the equivalent ratio
4:5 - 5 = 3:15 2
xB [ x% x f yo ))&
¢ ¢ (e e
32: .0 0: 35 45:00=, 9:45
Questions
Q1) Use multiplication to complete these equivalent ratios
a b 15 d e
2:3 2:3 2:3 2:6 1:6
a4: [ 6: L] []:6 (] :18 [} :18
f g h i ]
1:3 1:3 2:3 2:9 2:9
(3] :1a 18: L] 18: [ 18:[] (] :18
k 1 m n o
o2 3:2 321 2:1 5:1
27:[1] 27 :[] 27:[1] (L1 : 27 [ : 27
A ratio can be simplified to make an equivalent ratio.
Length Mass
x 1000 x 100 x 10 x 1000 x 1000 x 1000
Km m cm mm | tonne kg g mg
S AN AN S S N P N
+ 1000 +100 +10 <+ 1000 + 1000 + 1000
Examples — Fully simplify each ratio 1500 M
_ A
35:49 12:48:30 884b : 404 300m : 1.8Km
(Ch \ G - -6
£3 4 DT_' fre Jie - &b : bO 30m 2 1B m
S 2P RIS e b s IR =6 )23
’ \nsGm
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Questions

(a) 4:6 (b) 14:8 (c) 15:10 (d) 6:15
(e) 30:10 (f) 12:16 (g) 6:18 (h) 45:10
(i) 12:28 (j) 24:36 (k) 25:60 (1) 27:63
Simplify: Simplify: Simplify:
14:77:21 78:12.66 21:39:9
Simplify: Simplify: Simplify:
8:28:20 18:30:78 22:14:26
Simplify: Simplify: Simplify:
24ab:88a 20ab:52a 30ab:42a
Simplify: Simplify: Simplify:
42ab:78a 24ab:56a 78ab:66a
Simpilify: Simplify: Simplify:
20a%b®:8ba’ 30a2b*:66ba® 66a8h%:30ba®
(a) 8 days to 2 weeks (b) 1 hour to 15 minutes (c) 2hours to 1day
(d) 95pto £3.00 (e) 400m to 1.5km (f) 15kg to 900g
(g) 4500ml to 2 litres (h) 8km to 50mm (i) 90 minutes to 2 days

A ratio can be expressed in the form 1:n or n:1

Examples Examples
Express the following ratios in the form 1:n Express the following ratios in the form n:1
g :5 . 3:4 . .
= \C Q % ) =L \C . l) a2 orF
. IZQ_S O‘_’S" L}

8:3 5:2 .
755\{ DT% T2 (Q-S:ID;L

103715
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Questions

Question 5: Express each of the following ratios in the form 1:n

2:3 (b) 5:4

)

(a)

() 8:13 5:81

(c) 4:10 (d) 10:7

(g) 100:131 (h) 200:77

Question 6: Express each of the following ratios in the form n:1

(@ 7:2 (b) 9:5

() 3:10 () 19:20

(c) 11:3 (d) 5:8

(g) 207:50 (h) 38:55

We can represent a ratio in a table and use this to work out totals and differences.

Example

In a bag there are 3 red counters for every 4
yellow counters.

Given that there are 12 red counters in the
bag, work out:

R: - T D
3 F
Xt ® U % U

2 \6 2% L

a) How many yellow counters are there?

18 yelauw -

Example

Ali and Beth share some sweets in the ratio
3:2.

They share 30 sweets in total.

How many sweets do they each get?

A > = D
2320 S \
<b ¥ b *b

l%\QEOG

Al = 1R Sweerg
b) How many counters are there in total? Aerih = |2 e
= & 1 ke & | L SwoceersS.
Questions

a) How many red counters were in the bag?
b) How many counters were there in total?

1. The ratio of yellow counters to red counters is 3:4. There are 9 yellow counters in the bag.

2. In a class there a 5 boys for every 3 girls.
There are 12 girls in the class.

a) How many boys are in the class?

b) How many children are in the class in total?
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3. The ratio of circles to squares is 2:5. There are 28 shapes in total.
a) How many squares are there?
b} How many circles are there?

4. In a pot there are 2 blue pens for every 7 black pens. There are 45 pens in the pot in total.
a) How many blue pens are there?
b) How many black pens are there?

5. At a party there is 1 adult for every 3 children. There are 21 children at the party. How many adults are there?

6. On a farm cows : sheep = 5:8. There are 78 animals on the farm in total. How many sheep are there on the farm?

7. A length of wood is cut into two smaller lengths
in the ratio 5:3. There are 48 pieces of wood in total. How many pieces of each length are there?

8. The ratio of men to women in a sports club is 7:5
There are 63 women. How many men are there?

Example Example

Ali and Beth share some money in the ratio In a school

5:3. ( 3 the number of boys : number of girlsis 2 : 5
Ali gets £12 more than Beth There are 99 less boys than girls. (D}

How much money do they each get? Work out the total number of students at
7= & - T D the school.

s 3 = Q G:4G -7 D
YE b ‘2 2: 5 =+ =
: \% R x33 = BD =& X33
‘_ “+ Lo s 165 231 a4
Ay = A2y
et = A\R] 2A stodeniy

Questions

A bag contains yellow and blue blocks in the ratio 1:3
There are 8 more blue blocks than yellow blocks.

(a) How many yellow blocks are there?
(b) How many blue blocks are there?

The ratio of boys to girls in a class is 2:3
There are 6 more girls than boys in the class.
How many girls are in the class?
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Thomas and Emma share some money in the ratio 3:5
Emma receives £30 more than Thomas.

(a) How much money does Emma receive?
(b) How much money does Thomas receive?

In a survey, the ratio of the number of people who preferred tea to those who
preferred coffee was 9:5

36 more people preferred tea to coffee.

How many people were in the survey?

The ratio of Mollie’s age to Heather’s age is 4:9
Heather is 40 years older than Mollie
How old is Mollie?

A box contains red, purple and green beads in the ratio 4:6:7
There are 1428 more green beads than red beads.
How many green beads are in the box?

Mixed Questions

a) Charlie and Dave share some money in the ratio 2:7.
Dave gets £30 more than Charlie.
How much money did they share?

much money does Adil get?

b) Adil and Arman share some money in the ratio 2:5. Arman gets £63 more than Adil. How

mass of each metal.

c) A metal alloy block of mass 56kg consists of copper, zinc and tin in the ratio 4:3:1. Find the

d) Two numbers are in the ratio 4:3. Their sum is 70. Find the numbers.

e) Two numbers, A and B, have a ratio 5:3. A is 50 more than B. Work out A+B.

f) Amy and Arman share £140 in the ratio 2:5
How much more does Arman get?

208g. How many grams of each ingredient did he use?

g) A recipe for a cake says to mix 40g of flour for every 12g of sugar. Altogether, Alex mixed

receive?

h) Alan Becky and Charlie share 72 sweets in the ratio 2:3:4. How many sweets do they each

Work out the size of each length.

i) Two lengths are in the ratio 2:7. The longest length is 35cm more than the shortest length.
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Sometimes we can have two ratios that are overlapping. When this happens, we have to
find the common part and make it the same in both ratios.

Example
The ratio of a:b = 2:3

The ratio of b:c =45
Write the ratio of a:b:c

G: s B: C
28 a5
*iy Xl X3 X3

Example

In a bag there are red, green and blue
counters. The ratio of red counters to green
counters is 3:4. The ratio of green counters
to blue counters is 5:2.

m————

Write down the ratio of red to green to blue

counters.

R:G G
3: & S: 2L
s xS

% Xk 4
asb:C 1Sz 20 20: %
LRAPENS R:G +

1Se20: QY
Questions
I The ratio of a:b is 2:3 b The ratio of a:b is 2:5

‘ The ratio of b:c is 5:4

"

e

| Write the ratio of a:bic Write the ratio of a:b:c
|
c The ratio of a:c is 2:3 d The ratio of a:b is 2:3
The ratio of b:c is 4:5 The ratio of a:c is 4:5
Write the ratio of a:b:ic i) Write the ratio of a:b:c
ii) What fraction is b?
e The ratio of a:b is 3:5 f The ratio of a:b = 1:2

The ratio of b:c is 4:5
i) Write the ratio of a:bic
ii) What fraction is c?

The ratio of bic = 1:1
i) Worite the ratio of a:b:c
i) What percentage of the total is c?

In a bag there are blue, green and yellow counters.

The ratio of blue counters to green counters is 3:2
The ratio of green counters to yellow counters is 2:5

(a) Write down the ratio of blue to green to yellow counters in the bag.
(b) What percentage of the beads are green?




At a safari park, the ratio of lions to tigers is 7:4.
The ratio of elephants to tigers is 1:2

Write down the ratio of lions to tigers to elephants in the safari park.

A bag contains three different shaped pieces of card.

The ratio of circles to triangles is 2:3
The ratio of triangles to rectangles is 2:5

Find the ratio of circles to triangles to rectangles.

In a drawer, there are white, black and grey socks.
The ratio of white socks to black socks is 3:2
The ratio of white socks to grey socks is 9:4

(a) Write down the ratio of white socks to black socks to grey socks.
Elsie says there is an odd white sock.

(b) Explain why Elsie might be wrong.

A quadrilateral, ABCD, is drawn.

quadrilateral ABCD.

The ratio of the size of angle A to angle Bis 1:3
The ratio of the size of angle B to angle D is 5:3
The ratio of the size of angle C to angle A is 7:5

Find the difference in size between the largest and smallest angles in

The ratio of red pens

The ratio of black pens to blue pens is 5:4

Show less than 50% of the pens are black.

to black pens is 2:9

We can represent a

ratio as a fraction.

Example Example
In a bag, the ratio of yellow counters to red The ratio of men to women is 4:3.
counters is 2:5. ==
. Y\ 2 WJ - 7

L/‘ [2] Q - T_ i

25 I D =
a) What fraction of the counters are red?é— a) What proportion of people are men? —‘/'_142_
b) What fraction of the counters are yelIow?_?:l_ b) What proportion of people are women? =

= =1
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Questions

1. At a concert, the ratio of men to women is 2:3 2. At a party there are 30 children and 20 adults. 8
a) What fraction of the people are men? more adults arrive.
b) What fraction of people are women? a} Write the number of children to adults as a

ratio in its simplest form.

b) What fractions of the people are children?

3. At a school there are 44 teachers. 24 teachers 4. There are triple the number of boys compared to

wear glasses and 20 do not wear glasses. 4 more girls.
teacher start school who wear glasses. a) Write the number of girls to boys as a ratio.

a) Write the number of teachers who wear glasses

i irls?
and who do not wear glasses as a ratio in its b) What fractions are girls:

simplest form.

b) What proportion of teachers wear glasses?

6. There are double the number of male teachers than
female teachers.
a) Write this as a ratio of male to female teachers

5. In a classroom half of the pupils are boys. The rest are
girls.

a) Write the ratio of boys: girls.

b) There are 27 pupils in total, how many boys and

hew girls are there? b) Write the ratio of female to male teachers.
many 1

c) What fraction of the teachers are male?

5) Chris makes a drink by mixing lemonade 6) Olivia has blue, pink and orange counters in
and orange juice in the ratio 13:7 a bag. The ratio of blue to pink to orange
counters is 4:5:2

a) What fraction of the drink is orange juice? | a) What fraction of the counters are blue?

b) What fraction of the drink is lemonade? b) What fraction of the counters are orange?

We can represent a fraction as a ratio.

Example
There are blue and green counters in a bag.

: 19— VGreenm :
The fraction of green counters is —. -1 = 2 Bioe
Yo 4 Taal

b & =T
2 | Lt

a) What fractions are blue counters? =
- B
b) What is the ratio of green counters to blue counters? < =
\

c) There are 15 blue counters in the bag. How many green counters are there?

& G- S Greem

-

o
XS( 3 <, 38>¢S




Questions

1. In a bag there red and yellow counters. The
fractions of red counters is 2
a) What is the ratio of red to yellow counters?

b) Ifthere are 12 red counters, how many yellow
counters are there?

2. On a farm there are cows and sheep. The
fractions of sheep is %.
a) What is the ratio of cows to sheep.

b) There were 40 sheep on the farm, but 4 went
missing. Write the number of cows to sheep as
a ratio in its simplest form.

3. In a bag there are red and yellow counters. The

x .4
fraction of red counters is 5

a) Write the ratio of red counters to yellow
counters.

b) There are 81 counters in total. How many
counters are there of each colour?

4. A bag of sweets contains cola bottle and
jelly babies. 1/3 of the sweets are cola
bottles.

What is the ratio of cola bottles to jelly
babies?

5. A bag of sweets contains cola bottle and
jelly babies. -z— of the sweets are cola bottles.

What is the ratio of jelly babies to cola
bottles?

6. A bag of sweets contains cola bottle and
jelly babies. ;3-5: of the sweets are cola

bottles.
Write the ratio of jelly babies to cola bottles
in its simplest form.

We can represent a ratio as an equation.

Example
Write x:y = 3:2 as an equation

X,f/\ﬂ
2X5
2 X ;S/ﬂ

Example
Write x:y = 4:5 as an equation

* A
4>:<5
Sx = LY

Questions

Write x:y=1:5 asan equation
Write x:iy =2:7 as an equation
Write y:x =3:4 asan equation
Write a:b=5:2 asanequation
Write b:a = 9:4 as an equation
XY =4:3 write as an equation
A:B=6:1 write as an equation

If x:y=4:5, form an equation

g0 il [an (Ul (B CDF i) S
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We can represent an equation as a ratio.

Examples Example
A i ) 7
Write the ratio of a:b Write the ratioofa : b
2a = 2b o= A
b, e
. 1 =0
g ¢ D
® « S D
2 03 ==
2
- %
Given that 4x =5y Given that  x = 5
Write the ratio @ Write the ratio of y:x
P X = ; > $,lﬁ‘\.4_.
4 B-<5¥" S ®s
ol e
So =0 x = A
/\4 P8 2 3 )
SO <
41 S cL e
Questions 2 e
l a ‘ 2a=3b  Write the ratio a:b b [5a=7b  Write the ratiob:a
c [4x=9y Write the ratio x:y d | 3x=8y Write the ratio y:x
e |3a=7b Write the ratio a:b f | 11x:5y Write the ratio of x:y
g) Giventhat x = 543—' h) Giventhat a= %
Write the ratio of x:y Write the ratio of a:b
i) Giventhat x = %y j) Giventhat b= 57a

Write the ratio of y:x

Write the ratio of a:b
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Problem Solving and Exam Questions

Andrew and Bruce share some money in the ratio 5 : 6
Bruce gets £96

1
Andrew gives 1 of his share to Carl.

2
Bruce gives 3 of his share to Carl.

How much money does Carl receive?

Jess saves 2p, 5p and 10p coins.

She has
. 45 10p coins
. 8 times as many 2p coins as 10p coins
. £17.70 in total.

Work out  total value of 2p coins : total value of 5p coins

Give your answer in its simplest form.

Jing has £2450

She saves some and gives the rest to her four brothers.
money saved : money given to brothers =2: 5
She gives each of her four brothers the same amount.

Does each brother receive more than £430 ?

You must show your working.

Divide 62 in the ratio 3:7

Write (3G x 35) : 37 in the form n:1 where n is an integer.

a is 10% more than b.

Circle the ratio a:b

10: 11 10:1 11:10 1:10
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Joe, Kim and Lisa each have an amount of money.
Joe has £72

Joe's amount : Kim's amount=6:5

1
Lisa's amount is 15 times Joe’s amount.

Show that, in total, they have less than £250

Information about two fridge-freezers, A and B, is shown.

A
= 1N
[
| . - .
Fridge Total capacity is 330 litres
— fridge capacity : freezer capacity=3:2
====_ -____I'I
Freezer
e—
B
Ir.?--—*— T
|
Fridge — | Fridge capacity is 294 litres
|
‘ ‘ fridge capacity : freezer capacity =7: 3
Freezer i
— _J /

Grace buys one of these fridge-freezers.

She buys the one with the greater freezer capacity.

Which one does she buy?

You must show your working.

There are between 20 and 30 students in a class.
The ratio of left-handed students to right-handed students is 3 : 8

How many students are in the class?
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Here are two piles of the same type of paper.
Each sheet of paper weighs 5 g.
The taller pile weighs 7.5 kg.

weight of taller pile : weight of shorter pile = 5:3

Work out the number of sheets of paper in the shorter pile.

Jeff and Kaz share £270 in the ratio Jeff: Kaz=2.6:1

How much more than Kaz does Jeff get?

The cost of a holiday is £2400

Rana pays a deposit followed by monthly payments, in the ratio

deposit : total of the monthly payments = 3 : 5

She makes 6 equal monthly payments.

Work out her monthly payment.
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At a party there are 90 people.
48 are women and 42 are men.
Some women leave.

Some men arrive.
The ratio of women to men is now 10 : 11
Are there now more than 80 people at the party?

Tick one box.

Yes No Cannot tell

Show working to support your answer.

Here are two sets of numbers, A and B.

SetA SetB
200 160 270 400 483
104 100 300 x

mean of SetA: meanof SetB=3:8

Work out the value of x.

Saj makes Rose Pink paint and Cherry Pink paint.

He mixes red paint with white paint as shown.

Rose Pink Cherry Pink
red : white=1:2 red : white=4:3

He makes 60 litres of Rose Pink paint.
To this Rose Pink paint he adds

80 litres of red paint and 28 litres of white paint.
Has he now made Cherry Pink paint?

You must show your working.
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2 -—

ax“+ bx +c =0
A Quadratic Equation in Standard Form
(a, b, and ¢ can have any value, except that a can't be 0.)

Definition — Expanding means removing brackets. We do this by multiplying.

e
e

Examples — Expand and simplify

2o
= A

= UG SOE 200 1S

X 4 R

!
/|

+~ 15 //:Q Y~ >

Examples — Expand and simplify

TN N
(2x + 3)(x —5)
~

2 CoRE TR 1S

— 1o — 1S V]

N\

I

Examples — Expand and simplify

x=4)@Bx—-1)
N~

2 A2 R + o Ve

Examples — Expand and simplify

@?fi%E?@
N~~~

KDDCL_EI)T#DC.

2 ;
+ BT - \Boo + U //zéﬁcl T 2200 + 20 ~

Questions — Expand and simplify

Expand Expand Expand
(x + 3)(x + 6) (x-6)x-7) (x + 5)(x - 5)
Expand Expand Expand
(x + 5)(x + 6) (x - 1)(x - 5) (x+4)x-4)
Expand Expand Expand
(2x+3)(ag+ 4) (x —4)(3x + 2) (4x — 1) (x + 3)
Expand Expand Expand
(2x + 6)}(8x - 7) (5x +4)(6x +7) (7x + 8)(8x + 3)
Expanda Expand Expand
(4x + 6)(4x - 5) (3x +2)(4x-7) (8x - 6)(5x + 5)
Expand° Expand Expand
(7x + 6)(6x + 2) (8x + 8)(4x + 3) (6x - 5)(4x + 8)
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Remember...squared means to multiply by itself

Examples — Expand and simplify
(x + 4)?

L (3 +W)(ac+ W)

i
1L

Examples — Expand and simplify

//<(_\DZ

— (35 V) (2o —)
ks i

- L CIEEDD +\

= 437 - 00 |

Questions — Expand and simplify

G) (2b-1)*
(n) (4-3s)

+ B + 18
(a) (a+2)? (b) (x+7)?
() (3g+2)?
(m) (7 - a)?

() (z-9¥ (d) (p+1)?
(D) (2v +9)?

(p) (7 -2p)®

(k) (3m - 5)
(0) (8 +5h)?

(e) (x+4)*+(x+1)

@) (@a+2)(a+3)+(a+4)(a+1)

(€) x+9)(3x+4) - (x+3)(x-1)

(b) (2w + 3)(w-1) + (w-3)(w-2)

(d) 2(x+1)(x+4) - (x+1)(x+2)

() (2x+1)*-(x-5)?

Factorising a quadratic is to put it back into brackets

Example

Factorise x?+ 7x + 12 x |41 2L |C
A=\ o T2 |+ 4

R (X +2)(x +1) S
i N2

Example

Factorise x? —10x + 21 x |+21 |
i -2 [

A (%=2)(x - =) +[—0]o.
c=2l|
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Example

Factorise x%+ 2x — 15 x | 1S |C
A=\ +sS| -
[EE=N (X+S)( *-2) +[ 2 |b
c= -1
Questions
Factorise Factorise: Factorise:
x2 +12x + 36 x2-6x-16 x2-12x + 36
Factorise Factorise: Factorise:
x2 +4x + 4 x2-x-12 x2-8x +12
Factorise Factorise: Factorise:
x%+11x + 28 x% +2x - 24 x2 - 10x + 21
Factorise Factorise: Factorise:
x2 +9x + 14 x2+x-20 x2-11x +24
Example DOS Example OIS,
Factorise x2 — 100

Factorise x%2 — 36

(% +19)(x —10) (< +6)(x-G)

Questions
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— — ] [ o
Factorise: Factorise: Factorise: Factorise:
x2 - 169 x2-4 x2 - 121 x? - 49
(O Y [  quee- — — FC — G ]
Factorise: Factorise: Factorise: Factorise:
x2 - 64 x2-16 x2 - 81 x2-25
— S T T—
Factorise: Factorise: Factorise: Factorise:
x2 - 144 x2-9 x% - 196 x2 - 100
To solve a quadratic it must be equal to zero.
Example Example
Sove (x+3)(x—2)=0 Solve (2x+3)(4x—5)=0
A2 3 9 12 3 -3 2 K
e =2 | 4x T2
= "’3 v o= ) 2. 2 A £y
v / vy =-=135 o
i » = 12
Questions - Solve
(@) (x-1)(x-3)=0 (b) y-49)(y-9)=0 () (m+1)(m+6)=0
(d) x-3)(x+2)=0 (e) t+7)(t-3)=0 (f) (k-10)(k+9)=0
(g) (Ww+5)(w+11)=0 (h) (y-8)(y-2)=0 (i) (x+3)(x-9)=0
Example Example
Factorise and solve x> +6x+8=10 Factorise and solve x2 — 11x + 18 = 0
a=| - A=\
X c : x | 1\ C
o= 7 = -1\
2 & = -
c=% -Lj——t}) = \% 2|
+ £l Vs
(X‘V?—)(X—r L\J:O (X-D.)(X-OQ:O
2 -2 - 4 2 42 a +9
% =-2 X = -4 ¥ =2 < =
¥ ¥ / v
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Questions

(d) y*+3y-4=0 (e) *-2x-8=0 (f) m*-7m+12=0
(g) y*-10y+25=0 (h) y*-4y-45=0 (i) x¥*-x-56=0
() y*+10y+24=0 (k) x*+9x+18=0 (1) X2 +23x+22=0

(m) y*-13y+22=0 (n) x¥* +x-12=0 (o) m?*-6m-27=0
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Definition — standard form is used as a
convenient way to write very big or very
small numbers

10"
A N

1<a<10
Where a is a number
bigger than or equal to 1
and less than 10

n is a positive or
negative integer

The base is always 10

Circle the number written in standard form.

0.5x 10" 5x 10 50 x 10 5x10"
Which number is not in standard form?
Circle your answer.
1.01x 10° 0.99 x 10 - 9.8-10° 4632 x10°
Circle the number that is in standard form.
4 7 -3 |

025x10 6x 10 38 x10 4 x 102
Examples Examples
Write these ordinary numbers in standard Write these ordinary numbers in standard
form: form:

- -\
400 = O 035 = R-SK<\O
U L4 K ;:}5 »
lAuf'T\PS ‘Aump
._.7 é___
% = 4.CS * 1O 0}‘%35,05 = B»OSX\O—‘%
L \ompsS 3 omes
— P -3
%5 = A_.ﬂ)_L\-E}S%lCJS 0.002, = 2 %O
2 \wMES 2 yompes
_7 &—'
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Example

Write the number

six million five thousand two hundred

in standard form.

Questions — write in standard form

Standard Challenge Super Challenge
60000 5800 4 million
900 690000 5.1 million
0.09 0.085 7.2 billion
0.0000007 0.00074 0.0302
80000000 47000 0.004521
0.00002 0.000000062 9
Example Example
Work out 3000 x 50000 Work out 20 000 000 + 40 000
Give your answer in standard form Give your answer in standard form
SE S e Sl el =
- 2 :
< 5 %10 2\\"'@5
= S x\O —
Questions
Work out 80 000 000 + 200 Workout 2000 x 70 000
Give your answer in standard form. Give your answer in standard form.
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2 x 10"

rk out
Work ou 3% 10°

Give your answer in standard form.

Work out 32000000 =+ 8000
Give your answer in standard form

2.4 x 0.002

standard form

Give your answer in

Work out 14000000 x 2000
Give your answer in standard form

Examples
Write as an ordinary number

3wvernnes
56x 10D o

Examples
Write as an ordinary number

v SByemmnmesS
5.6 x 103

i
=] e O o% (=
4.234 x 162 2i;mps 43ax162 o =
“ 3t 0 O34
2x 1@ TS 5 % 10@ b \rnes
20000 00002,
Questions — write as an ordinary number
(a) 3x10* (a) 2x1073
(e) 5x107 (e) 48x107*

(i 7.7x10*
(m) 4.05 x 10°

(q) 1.0051x 108

() 3.16x107°

(m) 2.05 x107°
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| a) 4x102 b) 3x10™* : c) 7.7x10!

d) 3.51x1072 e) 2.9x1073 f) 4.05x10*

g) 8.1958x1072 h) 7.8209x10° i) 2.143578x108

j) 2.4x107* k) 1.0008%x10° ) 2.518x103
Work out | A '\‘K’°”<—°UT ; 1.8 x 102
42x10° Work out i “103 2x10?  Wensott 3% 10"
ki x 10 | - x
l__ﬁl(ﬁ_‘ | 5%107* |

Ateacher asks Amy and Jack to convert 101 376 into standard form.
() Amy writes 10.1376 x 10°

Criticise Amy's answer.

(b) Jack wiites 1.01376 x 10°

Criticise Jack's answer.

Example
Write these numbers in order of size, smallest 10 largest.
'E":“uT S %‘ﬂ—!_f_‘l; Z\Ur(‘LPS
204x16¥ 7 250 03 x 162 ax 162 =
2040, cael  0-04
= X
L1 3 a
VATRS , 250, 03 %07, 2.0u WO
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Questions

Here is a list of numbers.
[% Put them into descending order

1000000 46x10* 63000 5x108 1.7 x10°

Write these numbers in ascending order:

5.12x10%, 512999, 5.3%103, 53.1x103

Wirite these numbers in ascending order.

9812 0.82 x 10° 9.81x10°

Put these numbers in order from smallest to largest.

8x10 4%x10° 6x10 " 0.07

Write these numbers in descending order.

9563 9.56 x 10° 956 x3"

Write these numbers in descending order.

9563 9.56 x 10° 956 %3

Sometimes a number looks like it is in standard form but it isn’t. When this happens, we
need to ‘fix’ it so that it is standard form. We can do this by compensating.

Examples Examples
Write these numbers in standard form: Write these numbers in standard form:
3 3 3 3
%x 10 GE)X 10 Oéx 10 0.&23 x 10
-1 0 LS =0 X\O AO 10 ¥\0 211G

" : . ’ ’2— l
siaot bl xlof | Sx0T 423 %10
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Questions — Fix these numbers so that they are in standard form

(a) 72 x10° (b) 84x10° (c) 500 x 102 (d) 210 x 10*
(e) 0.8 x10’ () 0.46x 10° (8) 0.06x10%  (h) 0.007 x 102
Example Example

Work out. Give your answer in standard

Work out. Give your answer in standard

form. = o form.
QXEQ%\@XM (4.3 x[10%) x (2 x@
NS . \
Example Example
Work out. Give your answer in standard Work out. Give your answer in standard
form. : form. : _
(G Hao%) x [skfio?) @310 <2 19|
\ 5 /5 N /
=Jde % b ¥ 10
—i0 ¥iQ
1S % 1O°®
Example Example

Work out. Give your answer in standard

form. Loj
fe \/W/

3 % 10™

Work out. Give your answer in standard

form. /<E_;Jx 3
271 % 107

1\O *\o
bR b ATeNES

Questions — work out and give your answers in standard form

(a) 2x10% x 3x10*
(d) 3x107%) x (3x10%)
(g) 7x101% x 8x10~°

() 5x 1014 x 4x 1077

() (4x10°%) x (2x10%)
(e) 4x1077
(h) 3.7x10% x 5x10°

(k) 1.8x10% x 2x1078

(c) 1.2x10* x 6x10*
x 3x1072 () 6x10%° x 4x10°
(i) (8x103)x(5x10%)

() 5.8x10° x 4x10’




Changmg the subject is the same as ‘solving’. We rearrange to solve for a particular letter.
For example, ‘make x the subject’ means that we solve for x (ie x— )

Example Example
)~ S5 e (S
@+ 36 = m Za¥ = B
X = M-22a o
Q. = =
2°C
N — o i A
I:/)I(amgle - - (\:‘1 = Example N~ T C\L}j))
akey the subject ) Makdx the Subject)
v’ /& = m _5_ = A
1;5( +C. x
i » 2C.
9.1 = M+ 7
y o= JmMmrac A A
e &
ﬂ
Questions
Question 1: Make y the subject of each of the following
(@) y+w=c (b) y-p=m (c) m+y=s
(d) y-2g=n (e) 3y=c (f) ay=w
(8) L=w (h) L =2c ) azy+p
(Nec=y-k (k) y*=s () y*=x
(m)Vy=g (n) my=c (0) n-y=t
(p) ry=c (q) 4my =b () y+7t=c+r
() 5=w (6 y2=k+x (u) A=xy

1




e A
Example \/__\M Example
Ma";-&t/hu\,/ s
28 +a = m
2L = M —
2- =1
X = (\—

—
Make heﬁ@é&‘

Y—a
il
F<

MR = COC
T o
P o g

=X

o

a—
——

2_.
Exampl @
Make X the subject

4t+ ax®

}Fﬂ? '\-l—-c
2
AL = - L=
= =
JC;‘ = H-L
)7" (-
<~
Questions

Question 2: Make x the subject of the following formulae
(@) 4x+c=w (b) dx-t=8 (c) x¥*+3=h
(d) 2x+2y=P (e) s=x*-3 (f) y=xz+s

X X . X+3 _
(8) & *2=w (h) g -5=w 0 —<°
(i) By=4x+1 (k) xX*+a =v () x*-4=5y
(m) l.;L. =2c (n) WX _3, (0) A=mx?
(p) A=%bx (q) V=abx (r) v =u?+2ax
(s) 2tk M 3 -, () 3/

b T =W
k
The circumference of a circle is givenas c¢=2nr
Make the radius, r, the subject of the formula.
5 =
The formula to convert degrees Fahrenheit to degree Celsius is 75~ (F-32) =C

Find the formula to convert from degrees Celsius to degrees Fahrenheit by

making F the subject.




k=y2+a

Spot the mistake:
Make y the subject of the formula:

Spot the mistake:

Express vin terms of ¢
==t ]

t-|

v
4

v
4

okt
.%

e =——— —————————

To solve 5|mu|taneous equatlons we use the ehmmatlon method Th|s means that we
need to make one of the letters the same coefficient. Sign doesn’t matter! We can choose
any letter to make the same.

Type 1 —no scaling

Example

Solve the simultaneous equations

x+7y=64 ©
— x+3y=28 @
b= 2b
L Ly

-Aa.
et

SUDSE Yrove. (O @ ¢

Example
Solve the simultaneous equations

5x+y=11 (O

4 x-y=9

Sx = 20
B = X
X =29

S\JDS‘V\". e WMo ( 1)

Xt 3(9) =23 SEs)*T =
L 271 =232 \Q_S—b/u_i*l\
-2 27 —S —\25S
X = |\ AT TV
Y~ Y T N Y
C?E::iA U AN (iﬁc. 5= e
. A AR —

\M\M#/Ah_;ﬂ:i&—#”f/



Example

Solve the simultaneous equations

4x -4y =24 (@

— x—=4y=3 @
3¢ = 2!
3 =
X = =

SupShHiFure IMra (2

26(7) - by =24

Sx AT e
- b
=\

Example
Solve the simultaneous equations
2 +4y=14 Q)
4x —4y =4 @
bX = \%¥
'S o
x =33
SubShrure NYo @
2(B)+ by = Y
bt M = WY
— —k
L = B
T
TN V=N
m = \_/j‘ — LN

QuestionsW

Question 1:  Solve the following simultaneous equations by using elimination.
(@) 6x+y=18 (b) 4x+2y=10 (c) 9x-4y=19
4x+y=14 x+2y=7 4x + 4y =20
(d) 2x+y=36 (e) 6x-3y=12 (f) 3x-6y=6
X-y=9 4x-3y=2 2x-6y=3
(g) 8x+7y=39 (h) x+3y=38 ) 6x + 3y = 48
8x +2y =34 X+ 6y=53 6x+y=26
(i) 2x -4y =10 (k) 5S5x-2y=120 ) x-2y=8
2x +3y =24 5x +y =165 x-3y=3
(m) 3x+2y=54 (n) 7x-4y=80 (o) 5x-2y=-23
2x -2y =16 3x-4y=-80 5x - 6y = -39
(p) 6x+2y=-26 (@9 x-Sy=65 (r) 10x - 10y = -40
2x+ 2y =-10 2x -5y =85 10x +4y =16




Type 2 — Scaling one equation

Example

Solve the simultaneous equations

2x +4y =26 ()
@ =y
o NI TN T NN E T N

Ix—-y=4

Example
Solve the simultaneous equations
3x—y=23 O *3>.

w+3y=8 @ i

2%+ by = 2b
ok G 2% v3Y = 3
1% = 171
| LX< = 42 — —
e = =2 % = i
o o Q)
cupatrituire o G- <ubgrirure N
2(2) + oy = s 2_(—1) T?)r_xj:%
b oy =20 ey 4+ BY =B
== o — 4 —\
Ly =22 24 ="
“ =+ = =
S A s PNy W
¥/\ A € 4 /<.../Questions S e Tl "
Question 2:  Solve the following simultaneous equations by using elimination.
(a) 3x+2y=23 (b) 3x-3y=9 (<) 4x + 2y = 34
2x-y=6 2x+y =12 3x+y=21
(d) 9x-4y=59 (e) 2x+8y=43 (N 6x+3y=45
2x-y=12 x+3y=18 2x-2y=12
(g) 5Sx+4y=130 (h) 10x-15y=25 (i) 3x+8y=97
x +6y=130 x-2y=1 2x + 4y =58
(1 3x-y=4 (k) 4x+9y=10 mn 5x -3y=33
5x + 4y =52 2x+3y=2 3x -9y =63
(m) 2x+4y=-2 (n) 8x+4y=-28 (o) 15x - 4y = 82
4x + 2y =-10 3x-12y =30 5x-9y=12




Type 3 — Scaling both equations

Example A Y Sc\n’e Example MC{KQA LAn e
Solve the simuitaneous equations Solve the simultaneous equations
x+5y=1 @ Y2+ 2x+9 =43 O x2
2 3u=3 (B X2 3 TN - N .
é"**"(’o{ﬁ’:g L 1%y = Bb
‘cl:j:“‘_.cj. — 23 = 299
S 1A — 238 -2
= —|
Subs &—uxe%\ko Q)+ I ok
o i
2% 1 S(-1) - Sussswore e O
e R l+3>
Ix - = = |
= = =l -‘:\'——

P —_ = <

==
e e N B

Qestion = 7 A= )

Question 3:  Solve the following simultaneous eszﬂsing elimination. -
(a) 2x+2y =14 (b) 2x+3y=1 (c) S5x+3y=22
5x-3y=19 7x +2y=-22 2x+4y =20
(d) 5Sx-6y=28 (e) 3x+2y=7 (N 3x+3y=-6
4x - 4y =24 2x +9y =43 4x -4y =-24
(g) 3x+8y=31 (h) 7x-15y=25 (i) 3x+2y =53
5x+3y=31 3x-2y=55 2x+5y=72
(j) 5x -3y =18 (k) 2x+9y=11 4] 2x-4y=4
2x+4y =54 9x +3y=-63 S5x-3y=24
(m) 3x+3y=42 (n) 6x+2y=-2 (o) 4x-4y=8
2x +4y =38 4x -3y =29 5x~3y=18
(p) 4x+3y=9 (q) 4x-2y=18 (r) Sx+2y=38
5x+2y=13 2x~-3y=15 2x-3y=19

D



Th equat|on of a stra|ght I|ne is glven by y mx+c
e M is the gradient. This tells us how steep the line is.
e Cisthe y-intercept. Tis tells us where the line meets the y-axis.

Write down the coordinyates of each letter Plot each coordinate on the graph:
4 A=(a,9) B=(61) c=(3,-2)
! D=(-34) E=(-1,5) F=(-6,-4)
. i y-axis
s (1)
2 S
1 4
’ » 3
-3-7-5-54434211" {1 2 $ 4 8 ¢ 1 8 «x -
2 it i 1 | x-axis
3 6|5 |43 21| 1 2 3 4 s| s
= -2
-3
- -4
K3
-6V
Example
Draw the graph of y = 2x + 3 for x values from-3 < x <3
_ZJL o
| 11, /1
x |3|2|1l0 |1 ]2 |3 E”_._,Tl.?/
v F2- L B S]F[A st _.
- lI |
T :& I ;?/'- | :_—._.—
e Gradient=2 Ll l § g | |
® y-intercept=3 ‘é. .#_-_6__-_1; T3 -2151 T 734567 8y
| [ ‘
A | S =
° 2(2) +R = b¥Y3 =9 , R |
e 2(D)+2 = L+ = o L
e 2NFD = 21B=S [T
0 2(C) 42 = ©Ot> = 2 EENEEE .
I Lol L B I
(- AR = —2 42 =)
0 (-2t = Lt = )
2D (=AY AT = =t R = -
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Example
Draw the graph of y = —3x + 1 for x values from-3 < x <3

x [-3]-2|-1({0 |1 |2 |3 EEEEEEY
< b1
v hol=a | 258 N
I N O ) ' PR
EEEEEE
e Gradient=2 -2 |
e y-intercept=3

e ()|l = -—AX\=-1 [ | |

e —B(2)A 1l = ol =S — |
o= (N L= "Dt =2 |

s
a-gco)*\=c>f1=\ .
6-5(,\3—‘\;3*\'—:% LT[
o () F = bFl="F
9,5(__%)4—\_—_Q~+\=\O
Questions
Question 1:  For each equation, complete the table of values and draw its graph for values of
x from -1to 3.
(@) y=2x+1
x |4 o 1 2|3 i
b4 -1 1 4
= 7
(b) y=3x-1 ¢
,, s
x |1 0 1 2|3
'y |4 5 ¢
3
() y=2x-3 2
x |4 [0 |1 2 3 =
Y -3 -1 _'| 5 . f ? .
- -1
(d y=x+4
_ =2
x -1 0 1 2 3 B 3
Y 7
. A
() y=2x 4
x 4 o 1| 2]3 *
Y 0 6




Question 2:  For each equation, complete the table of values and draw its graph for values of

x from -2 to 3.
y
(@ y=2x+4 | =
4 1 'ﬂ
x 2|14 01 2 3
4 +— “
_ N
2
(b) y=4x-2 o T T
x 2|1 01 2 3 1
| ; | ; -
y _ I
© CORBETTMATHS 2019 ! 2

Question 3:  For each equation, complete the table of values and draw its graph for values of

x from -2 to 2.

(a) y=3x+3 _ )
x 2 |40 1 ]2 10
Y ' . ’
8
(b) y=x+9 o’
'x -2 | a0 1] 2 —¢
- 4 - 3
—4
() y=x-2 |
x 2 |10 1|2 2
Y | |

(@ y=x il M I I O 2
x |2 [a4]0 ] 1]z .
Ly [ | :




Question 5:  For each equation, complete the table of values and draw its graph for values of
xfrom -1 to 3.

(a) y=-2x+5 &
: 7
. |
x 1 | O 1 2 3 4
Y J
b3
(b) y=-x-2 _—
x |4 ] o] 2 3 !
Y : 2
1
(& y=-2x
1 0 1 2 .
x -1 0 1 2 3 -1
|
Y. | i 3
(d  y=6-x S
x |4 [ o] 2 3 o
% | =
&
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