EE HALEWOOD

ACADEMY

Year 8

Term 1

Knowledge Organiser

4 )
sparx

\_

Maths. Reimagined.

J







Year 8 Knowledge Organiser NUMBER SKILLS

What do | need
to be able to do?

* Add and subtract
numbers using the
column method.

*  Multiply numbers
using a suitable
written method.

* Divide numbers
using the bus stop
method.

* Calculate with
directed numbers.

* Roundvaluestoa
suitable degree of
accuracy.
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Kthat itis close to.

Key Words
Add: Finding the total of
2 or more number.
Subtract: Finding the
difference between 2
numbers.
Multiply: Increasing a
value by a given times
table.
Divide: Share a given
number using a specific
times table.
Directed numbers:
Positive and negative
numbers.
Round: Changing the
given number to a value
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Column addition and subtraction

4 Addition: Starting with the ones, add

11 hundreds etc as required.

| Rk|o|Ww ;|

4 9 7 each column in turn. Regroup tens,
6
1

You must remember to borrow if

you can’t subtract with the numbers
e you have.

Subtraction: Starting with the ones,
subtract each column in turn.

]
MW o

Exchange tens, hundreds etc as

J

required.

J

- J

Multiplication: Starting with the ones \
multiply separately each value in the top
row. When moving to the tens, hundreds

6 etc remember to add in the correct number
4 of zeros to reflect its value. When you have
1 finished multiplying add your totals

% together.
Remember to add in one zero when

moving to the tens column to
reflect its value.

/




Year 8 Knowledge Organiser NUMBER SKILLS

/ Division
DI

ivision: Set up your question as shown. Starting from the\
left divide the number under the bus stop by the number on
the outside. Any remainders must be carried to the next

value along. Continue this process until you have got to the

end of the number you are dividing.
Start from the left.

i+ 4 0 5 +12=0r5
= 52—12 4 rly

You must carry any

28 670 4g.12-4

_:_6—12=Drﬁl/

remainders here.
Rounding

To make a number simpler but keep its value close to what
it was.

If the digit to the right of the rounding digit is less than 5,
round down. If the digit to the right of the rounding digit is
5 or more, round up.

For example, 74 round to the nearest ten is 70, because 74
is closer to 70 than 80.

Always read what you are
asked to round to carefully.

Directed numbers

4 A

Directed numbers: This refers to both positive and negative
numbers/integers.
- isused in front of an integer if it is negative
+ issometimes used in front of an integer if it is positive
but not always
« | >
109 876543210123 458678 910

Negative Numbers (—) Positive Numbers (+)

To calculate with negative numbers we must follow the
following rules:

Rule Example

+(+) L 3+(+2)=34+2=5
Two like signs become a positive sign

-(-) 6-(-3)=6+3=9

+(-) 7+(-2)=7-2=
Two unlike signs become a negative sign o

-(+) - =8-2=6

There won’t always be

Rounding to the nearest 1000

2000 = 2499
\ round down

2500 » 3000
round up /

brackets in the question but it
doesn’t change the meaning.

1

Positive |ntege rs

\_

won’t always have +

in front of them. j




Year 8 Knowledge Organiser NUMBER PROPERTIES

What do | need
to be able to
do?

* Recognise and
calculate square
numbers and
roots.

* Recognise and
calculate cube
numbers and
roots.

* Use BIDMAS to
complete
calculations.

* I|dentify factors
and multiples.

* Identify a prime
number and
complete a prime
factor tree.

{
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Indices: These are the
wuares, cubes and powersj

Key Words \

Square: A square number is
the result of multiplying a
number by itself.

Cube: A cube numberis the
result of multiplying a
number by itself twice.
Root: A root is the reverse
of a power.

Prime number: A primeis
a number that has only two
factors which are 1 and
itself.

Multiple: A numberin the
given numbers times table.
Factor: A number that fits
into another number
exactly.

Operation: In maths these
are the functions x + + -.

-

-
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1=1%2 4 =22 9=32

Square roots: This is the number that we started with to get the

square numbers.

16 = 42

Squares, cubes and roots
Square numbers: This is when we multiply a number by itself, the

first 5 square numbers are shown below.

25 =52

. Remember the answer is 7 not 7x7.

V49 = 7 because 7x7 is 49 —

v100 = 10 because 10x10is 10

Cube numbers: This is when we multiply a number by itself and
then by itself again, the first 5 cube numbers are shown below.

.o 0 0
 SURR 27 64

125

Index form

Index number: An index number is a number which is raised to a
power. The power, also known as the index, tells you how many

times you have to multiply the number by itself.

25 is the index
notation.

T 25 = 2x2x2x2x2 =32

J
N




[ Year 8 Knowledge Organiser NUMBER PROPERTIES

J

Multiples and factors

is the times table of a number.
Multiples of 4: 4, 8, 12, 16,20 ...

Gultiples: The result of multiplying a number by and integeh

Multiples are the
list of times tables.

Multiples of 5: 5, 10, 15, 20, 25..¢

-

BIDMAS - order of operations

Factors: A number that divides exactly into another number
without a remainder. It is often helpful to write them in pairs.

Write them in
pairs first so you

20 |
VS
x 20
VS
x 10

~ Factors of 20 =1, 2,4, 5,10, 20

Kdon’t miss any!

BN =

N
X 5

/

-

rime: This is a number that has exactly 2 factors; 1 and itse)
2 is the only even prime. The first 10 prime numbers are:

Prime factorisation: This is when we split a number into its
prime factors using a factor tree. We circle the prime factors.

Prime numbers

2,3,5,7,11,13,17,19, 23,29

These are not the
only prime
numbers.

We need to find
pairs of numbers
that multiply to
give the number
above.

If a number is
repeated we write

@59@@58 ! /

B  Brackets
I Indices If a calculation contains the
( o circled calculations then you need
D Division / to work from left to right.
M Muttiplication /
>
A Addition
S gSubtraction
o
This question can be split
into two separate
5x4-8=+2 / calculations which are then
- - combined to get the answer.
20 — 4 =16

We need to deal with the
powers inside the brackets
first by calculating 22

(22+6)2x4-38
/1

(44+6)°x4—-8

!

Once the bracket has been
fully calculated we then
look at the operations on
the outside of the bracket.

(10)2x4—8

@@ 72=23x3?

72
T~ N\
it as a power.

\_
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| Year 8 Knowledge Organiser PERIMETER & AREA

What do | need
to be able to do?

* Calculate the
perimeter of a
shape.

* Calculate the area
of a square,
rectangle, triangle,
parallelogram and
trapezium.

* Calculate the
surface area of a
cube.

* Calculate the
surface area of a
cuboid.

* Calculate the area
of a triangular
prism.

E HALEWOOD
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[ Key Words

Perimeter: The total
distance around the
outside of a shape.
Area: The spaceinside a
2D shape.

Length: How long a
shape is.

Width: How wide a
shape is.

Height: How high a
shape is.

Base: The bottom of a
shape.

Face: The flat part of a
3D solid.

Edge: Where 2 faces
meet.

Parallel: Two lines that

never meet.

\_
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Perimeter

Perimeter: This is the total distance around the outside of the shape.
7.

5¢cm
We must
b 8cm
31t 3t remember to
/ include all of \ 6 .cm
the sides.
3cm
T.ft

7+3+7+3=20

0+8+3+6=22

The pefimeter is 20 feet. The perimeter is 22 cm.

Cea: This is the space that a 2D shape takes up.

3cm

J
Area — Rectangles and parallelograms \

A = Length x Width

Squares and rectangles:
The formula is the same for both shapes:

A=10x4
= 40cm?

A=3x3
= 9cm?

10cm

3cm

Parallelograms:
The formula is similar to a rectangle but instead of width we use the
height. A =Length x Height

Sometimes the
length is

referred to as
the base. /

A=6x4
= 24cm?




Year 8 Knowledge Organiser PERIMETER & AREA

Area - Triangles

Base x perpendicular height
2
The formula is very similar to a rectangle but we must divide

by 2 because a triangle is half the size of a rectangle.

Area =

Perpendicular
height.

8cm

G‘ind the area of a triangle we use the following formuD

8x3
Area =_2 Area = 102X5
= 12cm? = 25cm?

/ Area - Trapeziums \
To find the area of a trapezium we use the following formula:

(a+b)
2
Where a and b are the parallel sides and h is the height.

Area = X h

Add the parallel sides.

4cm
Area=4+8=12
5¢cm 12 + 2 = 6 €| Divide the total by 2.
- 6 x5 =30cm?

~

Scm
\ Multiply by the height. /

Surface area

Surface area: This is the area of all of the faces of a 3D solid
added together.

Cubes: Find the area of one of the faces and then multiply by 6.
This is because all of the faces of a cube are the same size.

Area of 1 face =10x 10 =100cm?

10 cm

Total surface area = 100}6 = 600cm?

~.

There are 6 faces with the same area.

10 cm 10 cm

Cuboids: They have 3 pairs of faces. We need to find the area of
each of the faces we can see, add them together and then double.

2 Face1l=8x 6=48cm?
Face 2 =8x 3 =24cm? Total = 90cm?
§ 1 Face3=3x 6=18cm?
Sorh " Surface area = 2 x 90 = 180cm?

Triangular prism: They have a pair of triangular sides and 3

Surface area
=15+15+56 +56 +48
=190mm?

~

Find the area of each face
and then add together.




Year 8 Knowledge Organiser VOLUME

What do | need
to be able to
do?

* Identify the
number of faces,
edges and
vertices of a 3D
solid.

* Explain what
volume means.

* Calculate the
volume of a cube
or cuboid.

* Calculate the
volume of a
triangular prism.

* Calculate the
volume of a
cylinder.

HALEWOOD
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Edge: A line which connects
wvo faces on a 3D shape. /

Key Words
Volume: The amount of
space that an object
occupies.

Capacity: The amount of
space that a liquid occupies.
Cuboid: 3D shape with 6
square/rectangular faces.
Prism: A prism is a solid
object with identical ends,
flat faces

and the same cross section
all along its length.

Cross section: A cross
section is the shape made by
cutting straight across an
object.

Vertices: Angular points of
shapes.

Face: A surface of a 3D
shape.

N

r

3D solids: They have 3 dimensions — length, width and depth.

3D solids h

Here are the main 3D solids that you need to be familiar with.
Cube Tetrahedron Sphere
b square foces y & triangular faces 1 curved surface
12 edges {_: 6 edges 0 edges
8 vertices - 4 vertices 0 vertices
Cuboid Octahedron Triangular prism
- 6 faces . 8 foces Y 5 faces
12 edges 12 edges L/ L 9edges
ﬁ & vertices % b vertices k 6 vertices

Square-based pyramid

5 foces 1 curved surface i 1 curved surface
8 edges 1 curved edge ! 2 curved edges
5 vertices 1 apex ol 0 vertices

Cone 1 circular face 2 circular faces

sparx

Maths. Reimagined.
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You especially need to know the names of these solids.

J

toca

/ Volume - counting cubes \
Volume: This is the amount of space that a 3D object occupies.

Sometimes an object is made up of cubes, we can count them

Iculate the volume.

This is made up of 27 cubes.

This is made up of || cubes.

/

~

= 1cm3\

1icm? 27cm?

This is made up of | cube.

/




Year 8 Knowledge Organiser VOLUME

Cubes and cuboids

N

Cbes and cuboids: To calculate the volume of a cube and
cuboid we use the following formula:
Volume = Length x Width x Height

4cm Volume=4x4x 4 =64cm3
-4cm \

4cm

The units are cubic for volume.
5cm

Volume =10 x 3 x5 =150cm?3
N

It doesn’t matter which order you multiply in.

K om T /
f Triangular prism \
Prisms: To calculate the volume of a prism we calculate the area

of the cross section (end face) and then multiply by the length.
We do not need this.

/

Scm

Volume = Area of the
cross section x Length

“s_  Area of triangle = 3X8_12

Bcm
Aume =12 x10 = 120cm®

. X

Area of the cross section.
Multiply the area of the cross
section by 10 which is the length.

[ Cylinders \

Cylinders: A cylinder is a prism so we use the same formula as
for a triangular prism. The difference is that the cross section
this timeis a circle.

4 . N
Reminder:
Area of acircle =mr? ( ris the radius)
Area =1 x 32=9m = 28.3cm?

§ J

Volume = Area of the cross section x Length

Sometimes we

=nr? x Length
leave our answer

8cm Volume = Tt X 52 X 8 in terms of TT.
= 200n
=628.3cm3
We have the diameter
so we must divide by 2
6cm to get the radius.
| Radius =6+ 2 =3cm
7cm
Volume=mx3%2 x 7
=631
=197.9cm3




Year 8 Knowledge Organiser DATA 1

What do | need
to be able to do?

Understand how
to represent the
number5 in a tally.
Calculate the
mode, median,
range and mean of
a list of data.
Complete and read
information from a

pictogram.
e Drawandreada
bar chart.

©

HALEWOOD
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( Key Words

Mean: Add all of the
numbers together and
divide by how many
there were.

Range: The biggest
number subtract the
smallest number.
Mode: The value there
the most times.
Median: The middle
number when they are
in order.

Frequency: The number
which tells us how many
pieces of data there are.

\_

N

(
Tally Charts

Tally marks are used to help count
things. Each vertical line represents
one unit. The fifth tally mark goes
down across the first four to make it
easier to count. The frequency
column is completed after all the
data has been collected.

Y N
ou must represent
5 like this.
Eye Colour |\ Tally |Frequency
brown | 6
e [THLIIT | ¢
green | || 3
grey [l 4
hazel 'I‘H.I__ 5
J

Bar Charts

v

\_

4 )
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1

2

\

A bar chart has a horizontal axish

a vertical axis. The x axis is for the

type of data and the y axis shows the

frequency. The bars show the data
value of each category. There must
be a gap between each bar and the

scale must increase in the same sized

3 intervals and the axes must be
labelled.

Number of pets owned

You must include gaps

and labels. /
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Pictograms

(’cograms are similar to bar charts, but the data is showh

pictures. A pictogram must have a key so that you know what
a full image represents.
Looking at this diagram:
Black=4+ 4+ 2=10cars
Red=4+4+4=12cars
Green =2 cars
Others=4+4+4 +4=16 cars

Black ﬁﬁﬁ/
Rad  (mb ii

Green ﬁ

This represents 2 cars
because it is half of the
diagram in the key.

= 4 cars

\T}thcﬁ oy oy (o
r

Information can be show in tables, charts or graphs.
Interpreting data simply means understanding or working
out what is being shown by a table, graph or chart and
being able to answer questions about that information.

-

/

~N

Interpreting data

J

4 A

Average and Range

Here is a list of numbers: 12, 15, 10, 8, 15

Mean: The mean is the average of a set of data.

Add all of the values together 12 +15+ 10+ 8 + 15 =60
Divide this by the number of values in your list 60+5=12
The mean of this data is 12.

Mode: This is the value that appears the most times in the
list. So if we look at the list above then the mode would be 15
because 15 appears twice in the list.

Range: This is the difference between the biggest and
smallest numbers in the list.
15—-8 =7 so the range for the list above is 7.

Median: This is the middle number but only when the list is
in order from smallest to biggest.

/
8 10@ 15 15

This is in the middle so
it must be the median.

12 isin the middle of the list so the median must be 12.

\_ /




Year 8 Knowledge Organiser DATA 2

What do | need

I

to be able to

do?

Read and draw a
pie chart using a
protractor.

Draw a stem and
leaf diagram.
Draw a scatter
graph.

Identify outliers
on a scatter
graph.

Draw a line of
best fiton a
scatter graph.
Estimate values
from a scatter
graph.

-

Qﬂta.

HALEWOOD
ACADEMY

Key Words
Frequency: The number
which tells us how many
pieces of data there are.
Protractor: This is a piece
of equipment used to
measure angles.

Scatter graph: This is a
graph that shows the
relationship between two
variables.

Correlation: This describes
if the data is increasing or
decreasing.

Line of best fit: This is a
line drawn on a scatter
graph that follows the
trend of the data.

Outlier: This is a data point
that does not fit with the
pattern of the rest of the

sparx

Maths. Reimagined.
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Pie charts

Pie charts represent discrete data. A circle is divided into
segments, where each segment represents a data category. The
size of each segment matches its proportion of the total amount.

Sport Frequency Angle
Swimming 12 12x 15 =180°
Netball 6 6 x15=90°
Football 3 3 x15=45°
Gymnastics 3 3x15=45°
Total =24

2.

Find the total
frequency.
Calculate one
person by
doing 360° +
frequency.
Multiply each
frequency by
this value to
get the angle
size for each
section.

Each person: 360° + 24 = 15°

You must use
a protractor
carefully to

measure each

~

section.

v

A pie chart to show children's
favourite sports

swimming
nethall

football

EECN

gymnastics

s

You must label
each section or
use a key.
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( Scatter graphs \

Scatter graph: This is a graph of plotted points that show the
relationship between two sets of data.

Stem and leaf diagrams
Stem and leaf diagram: This is a plot where each data value is
splitinto a "leaf" (usually the last digit) and a "stem" (the other

digits). The leaf part is only ever 1 digit, the stem can be several. Types of correlation:

Here is a list of numbers and the stem and leaf diagram: v y v

Lh o Lh Y ]
68, 75, 77,79, 80, 82,92, 96, 96, 97 1 S | 5
o1 6te %, i
54 - a4 .0 B
Stem [Leaf i AR . i
6|8 | The ‘leaves’ must be from T e il oo 1 i
71579 / smallest to biggest in each row. "vié'a.i.é.h'?é;'.’m “viéé.;%h%g;'.’m ‘.LI'HJ,“;;.;‘;;*
Positive Negative No correlation
8|02
9(2667 $700
_ | You must include a key to explain $600
Key 6 I 8=68 +— what the stem and leaf shows. 5800 The line of best fit
$480 $400 needs to follow the
. trend of the data and
Mode = 96 because 96 appears twice. $300 have around half of
:200 the points either side.
. . . 100 .
Median = 81 because 81 is in the middle of 80 and 82. s e d;zitnfﬁ:gd ©
10 12 14 16 18 20122 24 26 :

Range =97 - 68 = 29. . ‘I.'er.nperature °C 21 o
Correlation: Positive correlation.

M _ 68+75+77+79+80+482+92+96+96+97 _ o
ez:n\ 10 e Description: As the temperature increases so does the

amount of money made.

We calculate these in the same way we would from a list. \Estimate' 21°C = $480 j




Year 8 Knowledge Organiser EXPRESSIONS & EQUATIONS

J

What do | need
to be able to do?

* Factorise an
expression into a
single bracket.

* Solve one step
equations.

* Solve two step
equations.

* Solve equations
with brackets.

* Solve equations
with unknowns
on both sides.

[ Key Words \

Inverse: This is another
word for opposite. We
complete the opposite
operation to the one
shown in the question.
Expression: Shows a
mathematical
relationship whereby
there is no solution.
Equation: A
mathematical statement
that shows that two
expressions are equal.
Factorise: Putting an
expression into brackets
by finding the HCF.
Solve: To get the
solution or answer to a

r

Factorising

Expression: 6x + 15
The HCF of 6x and 15 =

6x and |5 are both in

Factorising: To factorise an expression we need to find the highest
common factor of all of the terms in the expression.

~

the 3 times table.

r

The terms from
dividing by the HCF.

Answer: 3(2x + 5)

6x + 3 =2x
15+3=5

HCF
Expression: 4x? - 6x -

4x? and 6x are both in the 2 times

table and both contain an x.

The HCF of 4x? and 6x = 2x

4x% = 2x = 2x
bx+2x=3

Question. j
4 )
sparx

Maths. Reimagined.
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Answer: 2x( 2x - 3r/

The terms from
dividing by the HCF.

J

we see.
t+4=10 The inverse of c-3=6

-4 -4 e addissubtract |==——) +3 +3
t=6 and vice versa. c=9

6y =30 The inverse of m_

_ _ <4 multiply is divide |fe———p 7

6 b and vice versa. X7 x7
y=5 m =28

Solving one step equations
To solve any equation we need to do the inverse of the operation that
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/ Solving two step equations \ (
To solve a two step equation we need to complete 2 inverse

Solving with unknowns on both sides )
calculations in a specific order. To solve an equation with unknowns on F)oth 5|de§ we need to
collect all of the same terms together, still by looking at the
by+2=32 Subtract first because the inverse
2 2 < 2 is separate from they. '
6y = 30 5x-20=3x+4 We subtract 3x from both sides because it
+6 6 C———_ | Dividebecauseitis the -3x -3x — is the smaller term of x.
y=5 inverse of multiplying. Ix—20=4
+20 +20
w=5 = 2x =24 @ Then solve like a normal two step equation.
3 | Multiply first because the entire NN
x3  x3 expression is divided by 3. ’ N
w-5=12 x=12
504 — Add because it is the
w=17 inverse of subtracting.
/ SOIVing eq uations with brackets 2x-10="5x+2 We subtract 2x from both sides because it
. . -2X -2X is th ller t fx.
We must expand the bracket first and then solve by doing poesmeEe e o
. . -10=3x+2
the inverse of the operations. D) 5
3’(2$X+\5) =39 — Expand brackets first. ‘}g = é); ¥ Then solve like a normal two step equation.
6x+15 =39 e
X+ = The inverse of +15 is -15.
15 15
6x = 24 Top tip: Always subtract/add the smaller number of terms to
\ 6 6  The mverce of x 6 s <6, avoid getting a negative term at the end.
Xx=4 J \ j




Year 8 Knowledge Organiser EXPRESSIONS & FORMUVLAE

What do | need
to be able to do?

e Simplify
expressions by
collecting like
terms.

e  Write an
expression from a
given sentence.

* Expand asingle
bracket.

e Substitute into an
expression or
formula.

[ Key Words

Formula: A rule written
using symbols that
describe a relationship
between different
guantities.

Expression: Shows a
mathematical
relationship whereby
there is no solution.
Equation: A

that shows that two
expressions are equal.
Term: This is a number
and a letter put

HALEWOOD
ACADEMY
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Qa term.
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mathematical statement

together, for example 3x

J

-
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Expanding brackets
Each term inside the bracket
it multiplied by this value. .
Expanding: To expand a bracket you
‘ T e multiply each term on the inside of the

g, bracket by the term on the outside of the
2{3{1 _ 4} bracket. It is very important that you
=6ha—8 multiply all of the terms.

. =6a-38 )

b

Simplifying expressions

<

The operation symbol in front of the
term tells you what to do.

Simplify:

43

+3b

Expand and simplify:
2(4a + 2b) — 2(a + 3b)

J

6a—2§:

\4 b E—/ :2@— 6b

Collecting like terms: You can only collect
terms with the same letter together. The ‘@’
terms can only be collected with other ‘@’
terms. The operation symbol in front of the
terms tells you what to do with it.

Expanding and collecting like terms: You
need to first expand the brackets
separately and then collect the terms with

the same letter like you would in the /

previous question.
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/ Expressions \
E d

Xpression: An expression is a group of numbers, letters an
operation symbols. It is important that you read the words
carefully and work out their meaning before deciding on the
most suitable operation. It never has an equals sign.

Add 14 to a a+ 14
More than = add Subtract 20 from b h-20
Less than = subtract .
Multiply c by & i
Always check the \ e ther c
wording carefully. 12 more than d d+12
Multiply e by 3 and subtract 5 3e-5
K Add 12 to f and then multiply by 2 2(f + 12) /

Equations

Gation: An equation is a number statement with an \

equals sign. Expressions on either side of the equals sign are
of equal value. There is always a solution or answer to an

equation. q+ 14 = 20
To solve the equation you would then
do the inverse of the calculation you b-20=15
can see. Inverse means the opposite. Le = 28
d+12 =30 T d+ 12 = 30
d=30-12 3¢-5=10
\ d=18 2{f+11]=q.¢,/

r

Formulae h

Formulae: The word formula has two possible plural forms,
formulae and formulas.

A formula is a special type of equation that shows the
relationship between different variables. Formulae are often
used in geometry topics to find area and volume.

Values would be substituted into
the formula in the correct place.

.

Area of triangle =
(base = height) + 2

Area of rectangle = (12.5 = hours worked)
length = width + 25 = cost of job

J

Substitution
Substitution: This is where we replace the letter we see for
the number that it is worth.

For example: Ifw=6andy =5

Remember that 3y
means 3 multiplied

a) w+5=6+5=11
by the value of y.

\b)‘3y—2=3x5—2=15—2=13

c) 8w+2y=8x6+2x5=48+10=58
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Year 8 Knowledge Organiser REAL LIFE GRAPHS

What do | need to
be able to do?

* Plota given
coordinate.

* Readagiven
coordinate.

* Read information
from a distance-
time graph.

* Complete a
distance-time
graph.

* Read information
from a conversion
graph and use this
to solve problems.

* Explain what a real
life graph is
showing.

%

HALEWOOD
ACADEMY

Key Words
Conversion graph: A graph
which converts between two
variables.

Distance-time graph: A
graph that shows a journey
and the relationship
between the distance
reached in a given time.
Real - life graph: This is a
graph that represents a
situation that we would see
in real life.

Intercept: Where two graphs
Cross.

y-intercept: Where a graph
crosses the y-axis.
Gradient: The rate of
change of one variable with
respect to another. This can
be seen by the steepness.

sparx

Maths. Reimagined.

Stationary: A person/vehicle
Qnot moving. /

(

s A

Conversion graphs

A

..I\,; N BN RS EEEES

\

Conversion graphs: These are line graphs that allow use to
convert from one unit to another. They can be used to convert
the units for distance (miles to kilometres) or currency (£ to S).

. To read information:

. Find the value you

| know on one axis, read
' up/across to the

$10 = £6.25

\_

| B IR IR S e e s m | conversion line and
B [REES SR HR3H 72l RN WO SR O | read the equivalent
B IR ~ value from the other
i ppe e ies e smm e s s e V(LS
; 48 ENNEE RS’ u . 55 NNNE NNNN{ HEE §B<u . NN BANSH SPQRE
O ey 1>
L9011 12N3/4 $1]6 TN&S9 1D £
We find £3 along the x axis, draw
Hse:the graphvio convery a line up to the graph and then
£3 into dollars.
el 4/ draw a line across to the y axis to
£3 = $4.80 get the equivalent dollars.
Use the graph to convert
£8 into dollars.
£8 = $12.80
We find $10 along the y axis, draw a
Use;l:z ?r:fopggﬁncd?ve" / line across to the graph and then draw

a line down to the x axis to get the

equivalent pounds. /
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Real-life graphs
The cross section of 4 containers is shown below.

Water is poured into the empty containers at a constant rate
and their graphs showing the height of the water is shown.

Container A = graph 3
because it starts
narrow, gets wider and
then narrows again.

Container D = graph 4
because it starts wider and
then narrows quickly.

A |3
A B C

D B |1

C | 2

D | 4

A
1 2 o 3 . 4

time time time time

Container C = graph 2

-

Distance-time graphs

given distance or the Speed = Distance + Time.

A

Distance-time graph: This is a graph of a journey. You can calculate
the distance in a given amount of time, the time taken to travel a

N

steady

DISTANCE

stationary

The steeper the line
is the fast the speed.

'speed|

/

Horizontal line = no
movement.

Container B = graph |
because it starts wider
and then narrows.

because it is a constant
size all the way up.

Itis important to read the questions carefully to check

what they are graphing. This question is measuring the
depth.

retuming
| to start
‘ S
TIME
Between | 1:00 -
and 12:00 they
were stationary. N
P
E
2
s 40
s
The speed in the first 2 ' 30
hours =30 +2 = 3
I5km/h A
10
0
0200/ 10:00 1100

Time

After 2 hours (11:00) the

distance was 30km.

\_

12:00 13:00 14:00

J
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[ Column addition and subtraction A
( Key Words \ \ . o o
What do | need Add: Finding the total of 5 L4q Addition: Starting with the digit on the
to be able to do? 2 or more humber. + ""l,"‘l : 211 right, add each column in turn. Regroup
Subtract: Finding the . tenths, tens, hundreds etc as required.
e Add and subtract difference between 2 4 4 . q | q You must remember to borrow if
decimals usine the numbers. / you can’t subtract with the numbers
i usi
column methid Multiply: Increasing a 2% 13% l'r7 you have.
. Multiply decimalls value by a given times . Subtraction: Starting with the digit on the
by whole numbers table. -1.59 right, subtract each column in turn. Exchange
and decimals by Divide: Share a given \ | .3 %R tenths, tens, hundreds etc as required. )

decimals using a
written method.

* Divide decimals
using the bus stop
method.

* Use rounding to
estimate values to
calculations.

* Orderdecimals
from smallest to
biggest.

E HALEWOOD

ACADEMY

number using a specific
times table.

Decimal: A number that
has digits that are
smaller than one whole.
It has a decimal point.
Round: Changing the
given number to a value

thatitis close to. )

4 )
sparx

Maths. Reimagined.

\. J

Column multiplication

Question: 1.54x 2.6

Divide your answer by 1000.

Now 154 x 26
1 212 | get rid of the decimal
1 5 4L points because there are 3

B S S numbers in total after the

x |26, point in the question.
9.2 4 \
‘30 8 0 Multiply the whole numbers.
4 0 0 4.
11| \

Qnswer = 4.004

<

Multiplication: Remove
any decimal points from
your values before
multiplying. Then multiply
as you would normally.
When you have finished
multiplying and have
added to get your total
remember to then divide
by the multiple of 10 that
you multiplied by to

remove the decimal point
at the beginning. /
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Division \

/Division: Set up your gquestion as shown. Starting from the
left divide the number under the bus stop by the number on
the outside. Any remainders must be carried to the next
value along. Continue this process until you have got to the
end of the number you are dividing.

You must carry any
remainders here.

2,0 3

f+|8.,1/1;f——

\_ /

To make a number simpler but keep its value close to what
it was.

If the digit to the right of the rounding digit is less than 5,
round down. If the digit to the right of the rounding digit is
5 or more, round up.

For example:

7.44 rounded to 1 decimal place is 7.4, because 7.44 is
closerto 7.4 than 7.5.

0.38 rounded to 1 decimal place is 0.4 because 0.38 is
closerto 0.4 than 0.3.

Rounding decimals

( Comparing and ordering decimals \

Comparing decimals: It is important when comparing decimals
to compare each digit which is in the same place value. For
example, compare the tenths with each other because they are
in the same place.

a

:. .

L] :.\:ﬁ. - :\_'I -\.-.\.
o 3] A

Compare the tenths — 3 is less
than 6 so we know that 2,37
must be smaller than 2.62.

Ordering decimals: When ordering decimals it is important to
ensure that all of the decimals have the same number of digits.

For example:
0.3, 0.43, 0.03, 0.043 would become 0.300, 0.430, 0.030, 0.043

Itis then easy to order them: 0.03, 0.043, 0.3, 0.43

You must only use the additional zeros to help you order the decimals,

Always read what you are
asked to round to carefully.

|/

they must be written as they were in the question as your answer. j

\_




[ Year 8 Knowledge Organiser RATIO & PROPORTION

What do | need to
be able to do?

* Write aratioin the
correct form.

* Writearatioas a
fraction.

* Write aratioin the
form 1:n or n:1.

* Simplify a ratio.

* Sharean amount in
a given ratio.

*  Work backwards
when given links
between the parts
of a ratio.

* Scale arecipe up or
down to calculate
the quantity of
ingredients needed.

HALEWOOD
ACADEMY

/ Key Words

Ratio: Relationship between
two or more numbers.

Part: This is the numeric
value ‘1’ of, would be
equivalent to.

Simplify: Divide all parts of a
ratio by the same number.
Equivalent: Equal in value.
Convert: Change from one
form to another.

Scale: The ratio of the
length in a drawing to the
length of the real thing.
Proportion: A name we give
to a statement that two
ratios are equal.

Exchange rate: The value of
one currency for the
purpose of conversion to
another.

\_

N

-

then:

/

sparx

Maths. Reimagined.

and each number is separate by a colon.

60000 _

The ratio of footballs to rugby balls: 1:4
The ratio of rugby balls to footballs: 4:1 —

Writing a ratio
Ratio: The is the relationship between two or more numbers

~N

| comes before 4.

Football is mentioned
first so that is why the

4 comes before |.

Rugby is mentioned
first so that is why the

As fractions: If we wanted to represent the ratio as fractions

The denominator comes
from adding the two parts
of the ratio together.

T el

J

Simplify 12:20
+~4
=3:5

This could have been done in two steps
by dividing by 2 and then by 2 again.

Simplifying a ratio
You must make sure that your ratio has been simplified fully
by finding the highest common factor.

Simplify _60:40 : 100

\_

This could have been done in
one step by dividing by 20.

|/
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J

Writing ratios as 1:nor n:1

4is means that the ratio needs to be simplified in a \

specific way. You may end up with fractions or decimals as

-

Sharing in a ratio

part of your answer.

Write 2: 5inthe form1:n

Write 2: 5inthe formn: 1

\_

You must end up with a | in the correct
place - read the question carefully!

2:5 2:5

-2 + 2 =5 =5
1:2.5 04:
\ —

Scaling recipes

ﬁhen you are given a recipe you need to check carefuh

how many people it serves. There are lots of methods you
can use, here is one idea. 3
Here is a cake recipe -~
for 6 people. /\ /\

6 2 8
3 eggs
300g flour e8es 3 1 4
150g sugar flour 300g | 100g 400g
What would you sugar 150g | 50g 200g
need for 8 people?

visualise the steps.

Add the parts of
the ratio together. \
Divide the total by )
the number of parts.

/

Multiply each part of
the ratio by the value
of one part,

need to use a slightly d

5-2 =3 parts

18+3=6

,//x

2:5

=£12:£30

\_

Share £45 in the ratio 2:7.

2+7 =9 parts
45+9=5
Y x

2:7

= £10:£35

ifferent method.

Sharing in a ratio: To share in a ratio we can use bar modelling to

2
5
5

=10

LA LA LA LA (LA LA (WA e

Il
[
LR

Looking at connections: When you are not given the total you

Joy and Martin share money in the ratio 2:5. Martin gets £18
more than Joy. How much do they each get?

diff —
Ifference
6|6
Find how many [
parts difference |
there are and then ! b
divide. 6
=12 =30

~
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What do | need to
be able to do?

* Identify a pair of
parallel lines.

* Calculate missing
angles inside
parallel lines.

* Calculate the
interior angle of a
regular polygon.

* Calculate the
exterior angle of a
regular polygon.

* Calculate the
number of sides a
polygon has when
given the interior or
exterior angle.

%

HALEWOOD
ACADEMY

/ Key Words
Polygon: A 2D shape.
Regular Polygon: A shape
where all of the sides are
equal length.

Irregular Polygon: A shape
where all of the sides are not
equal lengths.

Parallel lines: Two lines that
never meet.

Co-interior angles: Two
angles inside a pair of parallel
lines that add up to 180°.
Alternate angles: Two angles
that make a z shape are
equal.

Corresponding angles: Two
angles that make an F shape
are equal.

Interior angle: An angle that
is inside the polygon.
Exterior angle: An angle that

is outside the polygon.

sparx

Maths. Reimagined.

N

é Polygons )

Polygon: This means any 2D shape. A regular polygon means
that all of the sides and angles are equal. An irregular polygon
means that all of the angles and sides are not equal.

L Regular =all
sides and angles

~~
m <_> are equal.
/

Irregular = all
sides and angles
are not equal.

vegular Polygom | 8 | | / / \ o

/

/ Exterior angles
E

xterior angles: Exterior angles of a polygon add up to 360‘)

the polygon is regular then we know that all of these angles
will be the same size.
/ To calculate the size of one exterior

at angle here we would do the following
calculation:
360° + 6 =60°.
Totalo-fthe Number
k exterior angles. of sides. /
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Number of sides of a polygon \

To calculate the number of sides a polygon has we can use
the size of one exterior angle.

If the exterior angle of a polygon was 40° then we would
do:

360° =+ 40° = 9 so the polygon has 9 sides and is a nonagon.

Total of the
exterior

One exterior angle.

angles.

Interior angles

cerior angles: Interior angles are the angles inside the\

polygon. If it is regular then all of the interior angles are

equal.
. o Wherenisthe
(n —2)x180 number of

n sides.

Exteriaor angle =

A pentagon has 5 sides so to calculate
one interior angle:
_~ (5-2)x180°

Qof sides. | == 5

= 108°

J

Angles in parallel lines

-

Alferiele angples g equie]

The z can go in any direction.

< N\/

Y

~N

‘ Va4
X J \

-
y = 125‘/

rd

upplemendary engles ¢gual fo 180"

The C can go in any direction.

/=
/(/

1—} = 180

\;3. f .
/.

/a= 180°-53°
=127 °

x=112° x/

Correipoenlfing aagles are the 2ame

7

A /

The F can go in any direction.

\_

\V

C
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What do | need to
be able to do?

* Identify different
types of angles.

* Calculate missing
angles on a straight
line.

* Calculate missing
angles around a
point.

* Calculate missing
angles in a triangle.

* Calculate missing
anglesina
guadrilateral.

* Use a protractor to
draw and measure
angles.

%

HALEWOOD
ACADEMY

/ Key Words
Quadrilateral: A 4 sided
shape.

Polygon: A 2D shape.
Regular Polygon: A shape
where all of the sides are
equal length.

Irregular Polygon: A shape
where all of the sides are not
equal lengths.

Isosceles: A triangle that has
2 equal sides and 2 equal
angles.

Scalene: A triangle that has
all different side lengths and
angles.

Equilateral: A triangle where
all of the sides and angles
are equal.

Vertically opposite: The 2
angles that are facing each
other are equal where 2

N

4 Types of angles )

There are 4 main types of angles that you need to know:

5 Acute angles — Any angle that is less than 90°.

N
g:._

Obtuse angles — Any angle that is more than 90°
but less than 180°.

Reflex angles — Any angle that is more than
180° but less than 360°.

Right angle — Any angle that is exactly 90°.

Q\es cross.

sparx

Maths. Reimagined.

/

b

Geasuring:

Place the cross or circle at the
point of the angle you are
measuring.

Read from the zero on the outer
scale of your protractor.

Make sure you check the degree
lines carefully to get an accurate

Using a protractor

The centre of the protractor need
to be on the point of the angle.
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/ Angles on a straight line
Angles on a straight line add up to 180°.

7290

To calculate c:

180° - 129° = 51°

To calculate b:

We always subtract
from 180° in this
case.

Ve

Angles in a triangle add up to 180°.

Make sure that you use
an appropriate method
to subtract..

62°+59° =121°

180° - 121° = 59°

Add the angles we
know together first

then subtract from
180°.

325°
i
\

/ Angles around a point
Angles around a point or in a circle add up to 360°.

To calculate g:

360° - 325° = 35°

This means that
these 2 sides are
equal and the 2
angles at the end of
the sides.

<

We always subtract
from 360° in this
case.

To calculate h:

Add the angles we know

together first then
subtract from 360°.

175° + 106° = 281°

360° - 281° =79°

J

\

Angles in shapes

30°

To calculate x:/

23°+124° = 147°

~N

Add the angles we

know together first

then subtract from
180°.

180° - 147° = 33°

Subtract from 180°.

To caIcuIat(ix:/

180° - 30° = 150°

150°+2=75°

Angles in a quadrilateral add up to 360°.

To calculate x: /

60° + 100° + 95° = 255°

Divide by 2 to
calculate | angle.

t

Add the angles we know

subtract from 360°.

ogether first then

360° - 255° = 105°

J
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4 Adding and subtracting fractions )
What do | need to / Key Words \ To add and subtract fractions you must make the
Fraction: A fraction is made denominator the same. )
? Cross multiply to get your new
be able to do? up of a numerator (top) and 1 + 2 denominators. Pink multiplied by
a denominator (bottom). 2 3 pink, blue by blue.

* Add and subtract Integer: Whole number. 1 /

fractions with Simplify: Divide the , Multiply the 2 == +-

different numerator and denominator eno::;a;c;:i;o & 23

denominators. by a common times table. denominator. 3 4 7 1
*  Multiply and divide Ascending Order: Place in %676 lg

fractions. order, smallest to largest. N
* Simplify a fraction Descending Order: Placein Add the numerators together then

and |dent|fy order, |argest to smallest. convert into a mixed number.

equivalent i : . . . . .

frcj;\ctions E:.ulv;lent :f ?ZuaLleue The method for subtracting fractions is exactly the same, we just
. Calculaté 3 fraction m:)r;eberr“\:vr;:hzr.fraz:ioone subtract our two fractions at the last stage instead of adding

. . them.

of an amount. Improper fraction: A fraction \ )
* Convert between where the numeratoris .

fractions, bigger than the 4 Fractions of amounts N\

percentages and Qenominator. / We need to divide by the denominator to calculate one part and

decimals. then multiply by the numerator to work out x parts.

Calculate % of 18.

4 )
Eﬂ HALEWOOD sparx 18

ACADEMY o 3 2 x 6 =12 this is equal to =
- Maths. Reimagined. 3

N )\ J

18 + 3 =6 this is equal toé
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-

Factors of 9:
1,3 9

Factors of 12:
1,23, 46,12

Simplifying fractions

Simplifying: You need to identify factors
of the numerator and denominator. Once

the factors have been identified you
need to find the highest number that
appears in both lists, this is the number
you will divide your fraction by. Divide
the numerator and denominator by this
divisor separately to get your answer.

N

/

/ Multiplying and dividing fractions\
When multiplying and dividing fractions the denominator

does not have to be the same.

Multiply the numerators
together and then multiply
the denominators.

12122
2 3 2 3 6
Change the whole 2 X 3 — 2
number to a fraction 5 5
and then multiply. /

To divide fractions we use KFC, keep flip change.

=l w
]
GEEN
= lw
]
ul o
]
MY
vl

3 1 3 2 6
Keep the same pmm———p— - — = — X — = —
94 2_9 1 9
N
Change from + to x Flip over

-

the denominators the same.

The second fraction can be
changed into eighths by

Comparing and ordering fractions
Comparing fractions: To compare two fractions you need to make

1
?:‘“

[

multiplying by 2.

Making the denominators the
same is important. Here we
multiplied the red fraction by 4
and the blue by 2.

N

We then order from smallest to
biggest writing them as the original
fractions.

Multiples of 5:
5, 10, 15

Ordering fractions: To compare a list of fractions you need to
make the denominators the same. Below all of the denominators
have been turned into 12 because 3,6 and 12 are all factors of 12.

| LA

%2

[ T
(LT CE

N |

Multiples of 3:
3,6,9, 12, 15

N
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What do | need to
be able to do?

* Convert between
mixed numbers and
improper fractions.

* Add mixed numbers
with different
denominators.

*  Subtract mixed
numbers with
different
denominators.

*  Multiply mixed

numbers.

* Divide mixed
numbers.

*  Simplify mixed
numbers.

HALEWOOD
ACADEMY

©

4 )

Fraction: A fraction is made
up of a numerator (top) and
a denominator (bottom).
Integer: Whole number.
Numerator: The top number
of a fraction.

Denominator: The bottom
number of a fraction.
Simplify: Divide the
numerator and denominator
by a common times table.
Equivalent: Of equal value.
Mixed number: A whole
number with a fraction.
Improper fraction: A fraction

Key Words

bigger than the

\

/" Mixed numbers and improper fractions
Mixed numbers: This is when you have a whole number and a
fraction. When calculating with mixed numbers we need to be
able to change them into improper fractions first.

2 1x3+2 5
o6 -

’3 33— |

Multiply the whole number by the denominator
and add the numerator of the fraction.

The denominator
does not change.

Improper fractions: This is when the numerator is bigger than the
denominator. It can be changed into a mixed number.

denominator.

where the numerator is

4 )
sparx

J

\_

13
The denominator 5
does not change.
13 +5=2remainder 3
There are 2 fives in .|3 ° T~ 3 The remainder is 3 so
the whole number is 2. = )= C— )
5’ there are 3 fifths Ieft.j

-

( Simplifying mixed numbers

Simplifying: We need to check that the fraction or mixed
number is in the smallest numbers possible.

~N

20 and 24 are both in the 4 \»20 .
times table so we must divide Z-g52
both by 4 to simplify. 24 6
18 2 1
Change to a mixed number then | =% : = 41 =4 E
Kdivide 2 and 4 by 2 to simplify it. j




Year 8 Knowledge Organiser MIXED NUMBERS

-

Change the mixed
numbers to

Multiplying mixed numbers

Multiplying: To multiply mixed numbers we must change
them into improper fractions first.

improper fractions.

\_

N

2 .1
- 15 B 25 Multiply as normal.
5 11 /
=3 %75 Change back into a mixed
<4 number and check your
— 55 — 32 — 32 fraction is fully simplified.
1 15 3

Dividing mixed numbers

the answer.

2-+12

Change the mixed
numbers to
improper fractions.

Keep the same

9 3
=—X—-

4 5

27 7
=—=1—

20 20

Dividing: To divide mixed numbers we must change them
into improper fractions first. We then use KFC to calculate

Change from + to x

Flip over

Change back into a mixed
number and check your
fraction is fully simplified.

( Adding and subtracting mixed numbers

Adding mixed numbers: We need to change them into improper
fractions and then make the denominators the same.

Multiply the 2
denominators to get
a common
denominator.

Change the mixed 1 1
numbers to > 15 + 25
improper fractions.
3 7 /
=—4 -
2 3
Add the numerators
together then convert \A 9 14 23 5
into a mixed number. =—+—=—=3
6 6 6 6

at the last stage instead of adding them.

Change the mixed 1 1
numbers to — 45 - 25

improper fractions.

Subtract the numerators
then. convert into a \ 27 14 13
mixed number. = —=—
6 6

\_

Subtracting mixed numbers The method for subtracting
fractions is exactly the same, we just subtract our two fractions

N

Multiply the 2
denominators to get
a common
denominator.




Year 8 Knowledge Organiser LINEAR GRAPHS

What do | need to
be able to do?

* Plota given
coordinate.

* Readagiven
coordinate.

* (Calculate the
midpoint of two
coordinates.

* Generate y values
for a linear graph.

* Draw a linear graph
by calculating y
values.

* Recognise x=and y=
graphs and explain
them.

©

ACADEMY

HALEWOOD

Key Words
Coordinate: These are values
written in pairs where the x
value comes first and is the
movement across and the y
value comes second and is
the movement up or down.
Midpoint: The centre point
between 2 coordinates.
Intercept: Where two graphs
Cross.

Gradient: This describes the
steepness of the line.
y-intercept: Where the
graph crosses the y-axis.
Linear: A linear graph is a
straight line.

Parallel: Where 2 lines never
meet. They have the same
gradient.

Substitute: When a letter is

N/

Reading and plotting coordinates

When reading or plotting coordinates the x value comes first
and the y value comes second. Remember ‘along the corridor

and up/down the stairs.

(-3, 2) we go
along 3 and
then up 2. \
- Ol
B -5 4 -3
(-5, -2) we go -
along 5 and / |

then down 2.

\_

= W £ w o

I Y A

b ¥

~N

I (3,4) we go
A / along 3 and
then up 4.
1 & & 8 & & «x
I N (1,-5) we go
, along | and
| / then down 5.
g | | |

J

7

replaced by a number. /

sparx

Maths. Reimagined.

\_

coordinates.

Calculating the midpoint
Midpoint: The midpoint is the middle coordinate between two

Calculate the midpoint of: (3, 5) and (9, 11)

(3,5)

+(9,11) «—
=(12,16)

(12,16) + 2 = (6,8)

Add the x values together then add
the y values together.

Divide both the x and y values by
2 to find the middle point.

S




[

Year 8 Knowledge Organiser LINEAR GRAPHS

J

the x axis.

through the y axis.

This line is
y=-2 because
itisa
horizontal
line cutting
through the

x =and y = linear graphs

éphs in the form x =? are vertical lines that cut throh

3

24

44

Graphs in the form y =? are horizontal lines that cut

This line is x=3
because itis a
vertical line
cutting through
the x axis at 3,

/

N

atb= |[5+2=7
Remember a
letter and a a—-b= 5—-2=3
number or a
letter and a —»| 33 = 3x5=15
letter next to
each other \ ab = 5x2=10
means we need
\ to multiply. 32 = 52= 75

y axis at -2. 5]
\ A4 /
/ Substitution \
Substitution: This is where you replace a number with a letter.

For exampleif a=5and b =2:

-

Linear graphs are straight line graphs. We substitute the x value
into the equation to get the y value. Once we have both we can

Linear graphs

then plot the coordinates and draw the graph.

Draw the graph of y = 2x — 1.

To do this we multiply the x value by 2 and then subtract 1 to get

the y value.

y=2x-1

coordinate
would be

(-2,-5).

Notice this graph has a grédient 6f 2' (th'e y Values go up by 2

each time) and a y-intercept of -1 (the graph cuts through they

\axis at-1).

This /

N

Multiply this
value by 2 and
then subtract |

to getthey

value.

Don’t forget to
draw a straight
line through all
of the
coordinates
you have
plotted.
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What do | need to
be able to do?

Generate y values
for a linear graph.
Draw a linear graph
by calculating y
values.

Recognise x=and y=
graphs and explain
them.

Calculate the
equation of a line.
Identify parallel and
perpendicular
equations.
Calculate the
negative reciprocal.

py ACADEMY

W e The
[y

HALEWOOD

f Key Words ‘

Intercept: Where two graphs
Cross.

Gradient: This describes the
steepness of the line.
y-intercept: Where the
graph crosses the y-axis.
Linear: A linear graphisa
straight line.

Parallel: Where 2 lines never
meet. They have the same
gradient.

Perpendicular: Two lines
that meet at 90°, the
gradient is the negative
reciprocal.

Substitute: When a letter is
replaced by a number.
Reciprocal: This is found by
doing 1 divided by the
number.

sparx

Maths. Reimagined.

Linear graphs

Linear graphs are straight line graphs. We substitute the x value

into the equation to get the y value. Once we have both we can
then plot the coordinates and draw the graph.
Draw the graph of y = 2x—1.

To do this we multiply the x value by 2 and then subtract 1 to get

the y value.

y=2x-1

=1 0 1

This |

coordinate
would be
(-2,-5).

1 -5

l3 |1 |1

Multiply this
value by 2 and
then subtract |

to getthey

value.

Don’t forget to
draw a straight
line through all
of the
coordinates
you have
plotted.

Notice this graph has a gradient of 2 (the y values go up by 2
each time) and a y-intercept of -1 (the graph cuts through

the y axis at -1).
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Calculating the gradient
Gradient: This is the steepness of the line. The highest the

\ ( Equation of a line \

number the steeper the line. We use the formula before to || 8raPhis: Y =mx+c
calculate it:
Gradient = dif ference iny m = gradient and c =the y intercept
~ difference in x
11 We need to calculate the gradient first and then substitute one of
3,4)and (5,10 Subtract the two y values. the coordinates into the general equation to calculate the value
g
_ of c.
Gradient = 150_34 = g =3
" Example:
Subtract the two x values. Gradient =3
\ / Find the equation of the line going through (3, 4) and (5, 10).
. . ) Gradient =20~ -6_3
Parallel and perpendicular lines Calculate the gradient radient =--—r=7=
and then put itin the /
Parallel lines: The gradient of parallel lines is the same, place of Ithe mti_” the EVCE
. . ner on. =
this is why they never meet. il y
= = - = 2X . .
y=2x+1 y=2x-4 Y Substitute in (3, 4) 4=3x3+c
The gradients are all 2 here so they are all parallel.
Substitute one of the 4=9+ C‘/‘ Rearrange to find c.
Perpendicular lines: The gradient of perpendicular lines is C°°rd‘”jte5 "‘E? the
. . o o . ner on.
the negative reciprocal, this is why they meet at right gexf3aa:jl;1: 5=c Put ¢ into the
angles. 1 4| general equation.
y = 2x y=-2x Equation:y = 3x-5

Linear equation: The general equation for a linear (straight line)

\ The negative reciprocal of 2 is -%. /

\§ Y




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38

