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Year 7 reasoning with number 
SSeettss  aanndd  pprroobbaabbiilliittyy  

KKeeyywwoorrddss
SSeett::  collection of things
EElleemmeenntt::  each item in a set is called an element
IInntteerrsseeccttiioonn:: the overlapping part of a Venn diagram ((AANNDD  ∩))
UUnniioonn::  two ellipses that join ((OORR  ∪))
MMuuttuuaallllyy  EExxcclluussiivvee:: events that do not occur at the same time
PPrroobbaabbiilliittyy:: likelihood of an event happening 
BBiiaass::  a built-in error that makes all values wrong (unequal) by a certain amount, e.g. a weighted dice
FFaaiirr::  there is zero bias, and all outcomes have an equal likelihood 
RRaannddoomm::  something happens by chance and is unable to be predicted. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Identify and represent sets
• Interpret and create Venn diagrams
• Understand and use the intersection of sets
• Understand and use the union of sets
• Generate sample spaces for single events
• Calculate the probability of a single event
• Understand and use the probability scale

IIddeennttiiffyy  aanndd  rreepprreesseenntt  sseettss IInntteerrpprreett  aanndd  ccrreeaattee  VVeennnn  ddiiaaggrraammss IInntteerrsseeccttiioonn  ooff  sseettss

A set is a collection of things – you write 
sets inside curly brackets {  }

The uunniivveerrssaall  sseett has this symbol 𝜉𝜉 – this means 
EVERYTHING in the Venn diagram is in this set 

𝜉𝜉 = {the numbers between 1 and 50 inclusive}

My sets can include every number between 1 
and 50 including those numbers

𝐴𝐴 = {Square numbers}

𝐴𝐴 = {1, 4, 9, 16 ,25, 36, 49}

All the numbers in set 𝐴𝐴 are square number 
and between 1 and 50

Mutually exclusive sets 
The two sets have nothing in common

No overlap 

Union of sets
The two sets have some elements 
in common – they are placed in 

the intersection 

Subset
All of set B is also in Set A so
the ellipse fits inside the set.

The box
Around the outside of every Venn diagram will be a box. If an 
element is not part of any set it is placed outside an ellipse but 
inside the box

Elements in the intersection are 
in set 𝐴𝐴 AND set B

The notation for this is 𝐴𝐴 ∩ 𝐵𝐵

𝜉𝜉 = {the numbers between 1 and 15 inclusive}

𝐴𝐴 = {Multiples of 5} 𝐵𝐵 = {Multiples of 3}

The element in 𝐴𝐴 ∩ 𝐵𝐵 is 15

In this example there is only one 
number that is both a multiple of 3 

and a multiple of 5 between 1 and 15

UUnniioonn  ooff  sseettss
Elements in the union 

could be in set 𝐴𝐴 OR set 
B

The notation for this is 𝐴𝐴 ∪ 𝐵𝐵

𝜉𝜉 = {the numbers between 1 and 15 inclusive}

𝐴𝐴 = {Multiples of 5} 𝐵𝐵 = {Multiples of 3}

The elements in 𝐴𝐴 ∪ 𝐵𝐵 are 
5, 10, 15, 3, 9, 6, 12 

There are 7 elements that are either a
multiple of 5 OR a multiple of 3 between 1 

and 15

This Venn shows the nnuummbbeerr  ooff  eelleemmeennttss  in each set

SSaammppllee  ssppaaccee  – ffoorr  ssiinnggllee  eevveennttss
A sample space for rolling a six-sided 
dice is SS  ==  {{11  ,,  22,,  33,,  44,,  55,,  66}}

A sample space for this spinner is
SS  ==  {{PPiinnkk,,  BBlluuee,,  YYeellllooww}}

You only need to write each element 
once in a sample space diagram

• A Sample space represents a 
possible outcome from an event

• They can be interpreted in a 
variety of ways because they do 

not tell you the probability 

PPrroobbaabbiilliittyy  ooff  aa  ssiinnggllee  eevveenntt
Probability = number of times event happens

total number of possible outcomes

P(Blue) = 4  .
10

Probability 
notation

P ( event )

There are 4 blue sectors

There are 10 sectors 
overall

= 2 . 

5

Probability can be a fraction, decimal or percentage 
value

4 . 
10

= 40 .

100
= 0.40 = 40%

Probability is always a value between 0 and 1

TThhee  pprroobbaabbiilliittyy  ssccaallee

Impossible
00 oorr 00%%

Certain
11  oorr  110000%%

Even chance

00..55,,  
𝟏𝟏
𝟐𝟐 oorr 5500%%

The more likely an event the further up the probability it 
will be in comparison to another event
(It will have a probability closer to 1)

There are 5 possible outcomes
So 5 intervals on this scale, each 

interval value is 
1
5

There are 2
pink and 2

yellow balls, so
they have the

same probability

SSuumm  ooff  pprroobbaabbiilliittiieess
Probability is always a value between 0 and 1

The probability of getting a blue ball is 
1
5

∴The probability of NNOOTT getting a blue ball is 
4
5

The sum of the probabilities is 1

The table shows the probability of selecting a type of chocolate

P(white chocolate) = 1 – 0.15 – 0.35
= 0.5

-
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Clockwise Anti-Clockwise

Year 7 lines and angles
CCoonnssttrruuccttiinngg,,  mmeeaassuurriinngg  aanndd  uussiinngg  

ggeeoommeettrriicc  nnoottaattiioonn
KKeeyywwoorrddss
PPoollyyggoonn:: A 2D shape made with straight lines
SSccaalleennee  ttrriiaannggllee::  a triangle with all different sides and angles
IIssoosscceelleess  ttrriiaannggllee::  a triangle with two angles the same size and two angles the same size
RRiigghhtt--aanngglleedd  ttrriiaannggllee:: a triangle with a right angle 
FFrreeqquueennccyy:: the number of times a data value occurs
SSeeccttoorr:: part of a circle made by two radii touching the centre
RRoottaattiioonn:: turn in a given direction
PPrroottrraaccttoorr::  equipment used to measure angles
CCoommppaassss::  equipment used to draw arcs and circles. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Use letter and labelling conventions
• Draw and measure line segments and angles
• Identify parallel and perpendicular lines
• Recognise types of triangle
• Recognise types of quadrilateral
• Identify polygons
• Construct triangles  (SAS, SSS, ASA)
• Draw Pie charts

LLeetttteerr  aanndd  llaabbeelllliinngg  ccoonnvveennttiioonn

AAnnggllee  NNoottaattiioonn::  three letters AABBCC
This is the angle at B = 113 °

The letter in the middle is the angle
The arc represents the angle  

LLiinnee  NNoottaattiioonn::  two letters EECC
The line that joins E to C.

DDrraaww  aanndd  mmeeaassuurree  lliinnee  sseeggmmeennttss
Conversions 1cm = 10mm, 1m = 100cm

The line segment is 3.9cm
Which is 39mm 

Make sure the start of the line is at 0;

AB is a line 
segment 
(part of the 
line)

AAnngglleess  aass  mmeeaassuurreess  ooff  ttuurrnn

QQuuaarrtteerr  TTuurrnn
90°
Clockwise

HHaallff  TTuurrnn
180°

TThhrreeee--qquuaarrtteerr  TTuurrnn
270°
Anti-Clockwise

FFuullll  TTuurrnn
360°

East to South is a 
quarter turn 

clockwise

CCllaassssiiffyy  aanngglleess

AAccuuttee  AAnngglleess
0°< angle <90°

OObbttuussee
90°< angle <180°

RReefflleexx
180°< angle <360°

RRiigghhtt  AAnngglleess
90°

SSttrraaiigghhtt  LLiinnee
180°

Right angle 
notation

MMeeaassuurree  aanngglleess  ttoo  118800° DDrraaww  aanngglleess  uupp  ttoo  118800°

Make sure the cross 
is at the point the 
two lines meet

The base line follows 
the line segment

Read from 0°
on the base 
line.
Remember to 
use estimation. 
This is an 
obtuse angle so 
between 90 °
and 180 °

Draw a 35° angle

Make sure the cross is at the end 
of the line (where you want the 
angle)

Make a mark at 35° with a pencil
And join to the angle point (use a 
ruler)

The angle

PPaarraalllleell  aanndd  PPeerrppeennddiiccuullaarr  lliinneess AAnngglleess  oovveerr  118800°
Use your knowledge of straight lines 
180 ° and angles around a point 
360 °

Measure the smaller 
angle first (less than 
180 °

360 ° - smaller angle = reflex angle 

PPaarraalllleell  lliinneess
Straight lines that never meet
(Have the same gradient)

PPeerrppeennddiiccuullaarr  lliinneess
Straight lines that meet at 90°

SSAASS,,  SSSSSS,,  AASSAA  ccoonnssttrruuccttiioonnss
Side, Angle, Angle

Side, Angle, Side

Side, Side, Side

PPrrooppeerrttiieess  ooff  QQuuaaddrriillaatteerraallss  
SSqquuaarree
All sides equal size
All angles 90°
Opposite sides are parallel

RReeccttaannggllee
All angles 90°
Opposite sides are parallel

RRhhoommbbuuss
All sides equal size
Opposite angles are equal

PPaarraalllleellooggrraamm
Opposite sides are parallel
Opposite angles are equal
Co-interior angles 

TTrraappeezziiuumm
One pair of parallel lines

KKiittee
No parallel lines
Equal lengths on top sides
Equal lengths on bottom 
sides 
One pair of equal angles 

DDrraaww  PPiiee  CChhaarrttss

32
60

“32 out of 60 people had a dog”

This fraction of the 360 degrees 
represents dogs

32
60

X 360 = 192°
Use a protractor to draw
This is 192°

Dog

PPoollyyggoonnss

3 - Triangle
4 - Quadrilateral 

5 - Pentagon
6 - Hexagon
7 - Heptagon

8 - Octagon
9 - Nonagon
10 - Decagon 

If all the sides and angles 
are the same, it is a rreegguullaarr  

polygon 

-
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LLiinnee  ssyymmmmeettrryy  aanndd  rreefflleeccttiioonn  
- Developing geometry…

KKeeyywwoorrddssWWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Recognise line symmetry
• Reflect in a horizontal line
• Reflect in a vertical line
• Reflect in a diagonal line

LLiinneess  ooff  ssyymmmmeettrryy
Mirror line (line of reflection)

Shapes can have more than 
one line of symmetry…. 
This regular polygon (a 
regular pentagon has 5 lines 
of symmetry) 

A circle has an infinite amount of 
lines of symmetry

MMiirrrroorr  lliinnee::  a line that passes through the center of a shape with a mirror image on either side of the line
LLiinnee  ooff  ssyymmmmeettrryy::  same definition as the mirror line
RReefflleecctt::  mapping of one object from one position to another of equal distance from a given line.
VVeerrtteexx::  a point where two or more-line segments meet. 
PPeerrppeennddiiccuullaarr::  lines that cross at 90°
HHoorriizzoonnttaall::  a straight line from left to right (parallel to the x axis) 
VVeerrttiiccaall::  a straight line from top to bottom (parallel to the y axis)

RRhhoommbbuuss
two lines of symmetry

PPaarraalllleellooggrraamm
No lines of symmetry

RReefflleecctt  hhoorriizzoonnttaallllyy//  vveerrttiiccaallllyy  ((11  ))

Reflection in a vertical line Reflection in a horizontal line Reflection in the line x=2

Reflection in the line y=-2

Note: a reflection 
doubles the area of 
the original shape

Reflection on an axis grid

RReefflleecctt  hhoorriizzoonnttaallllyy//  vveerrttiiccaallllyy  ((  22  ))

All points need 
to be the same 
distance away 
from the line of 

reflection

Reflection in the line y axis – this is also a 
reflection in the line x=0

LLiinneess  ppaarraalllleell  ttoo  tthhee  xx  aanndd  yy  aaxxiiss
REMEMBER

Lines parallel to the x-axis are y = ____
Lines parallel to the y-axis are x = ____

RReefflleecctt  DDiiaaggoonnaallllyy  ((11  ))

Points on the mirror line don’t change position

TTuurrnn  yyoouurr  iimmaaggee
If you turn your image it 
becomes a vertical/ horizontal 
reflection (also good to check 
your answer this way)

DDrraawwiinngg  ppeerrppeennddiiccuullaarr  lliinneess

Perpendicular lines to and 
from the mirror line can help 
you to plot diagonal reflections

Fold along the line of symmetry to check 
the direction of the reflection

RReefflleecctt  DDiiaaggoonnaallllyy  ((  22  ))
This is the line yy  ==  xx (every y coordinate is the 

same as the x coordinate along this line)

TTuurrnn  yyoouurr  iimmaaggee
If you turn your image it 
becomes a vertical/ horizontal 
reflection (also good to check 
your answer this way)

This is the line yy  ==  -- xx
The x and y coordinate have the 

same value but opposite sign

Year 7 
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WWoorrkkiinngg  iinn  tthhee  CCaarrtteessiiaann  ppllaannee
- representations…

KKeeyywwoorrddss
QQuuaaddrraanntt::  four quarters of the coordinate plane.
CCoooorrddiinnaattee::  a set of values that show an exact position.
HHoorriizzoonnttaall::  a straight line from left to right (parallel to the x axis) 
VVeerrttiiccaall::  a straight line from top to bottom (parallel to the y axis)
OOrriiggiinn::  (0,0) on a graph. The point the two axes cross
PPaarraalllleell::  Lines that never meet
GGrraaddiieenntt::  The steepness of a line
IInntteerrcceepptt::  Where lines cross

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Label and identify lines parallel to the 

axes
• Recognise and use basic straight lines
• Identify positive and negative gradients
• Link linear graphs to sequences
• Plot y = mx + c graphs

CCoooorrddiinnaatteess  iinn  ffoouurr  qquuaaddrraannttss
y-axis

x-axis

Coordinate (x, y) ((66,,  44))

From the origin this coordinate is 
6 places along the positive x 

axis and 4 places up the positive 
y axis.

((xx,,  yy))
Always the 

position on the 
x axis first

Always the 
position on the 
y axis second

((00,,  aa)) Will be always be a point 
on the y axis. (a can be 

any number)

((aa,,  00)) Will be always be a point 
on the x axis. (a can be 

any number) 

LLiinneess  ppaarraalllleell  ttoo  tthhee  aaxxeess All the points on this line have 
a x coordinate of 10 

All the points on this line have 
a y coordinate of -2

Lines parallel to the yy  aaxxiiss  take the form 
xx  ==  aa  and are vveerrttiiccaall  

Lines parallel to the xx  aaxxiiss  take the form 
yy  ==  aa  and are hhoorriizzoonnttaall

‘a’ can be ANY positive 
or negative value 

including 0

Intersection
points

e.g. (3, -2)  (7, -2)  (-2, -2) 
all lay on this line because the 
y coordinate is -2

RReeccooggnniissee  aanndd  uussee  tthhee  lliinnee  yy==xx This means the x and the y 
coordinate have the same 

value

The axes ssccaallee  iiss  iimmppoorrttaanntt  – if the scale is the 
same y = x will be a straight line at 450

Examples of coordinates on this line: (0, 0) (-3, -3) (8, 8)

RReeccooggnniissee  aanndd  uussee  tthhee  lliinneess    yy==kkxx The value of kk  changes the steepness 
of the line

y = x 

y = ½½ x 

y = 33x NNoottee::  y =x is the same as y=11x

The bigger the value of k the sstteeeeppeerr the line will 
be.

The closer to 0 the value of k the closer the line 
will be to the x axis. 

They will aallwwaayyss go 
through (0,0)

DDiirreecctt  PPrrooppoorrttiioonn  yyssiinngg yy==kkxx

Direct proportion graphs always start at (0,0) as they are 
describing relationships between two variables

The line must be straight to be 
directly proportional – variables 
increase at the same rate kk

LLiinneess  wwiitthh  nneeggaattiivvee  ggrraaddiieennttss

LLiinneess  iinn  tthhee  ffoorrmm  yy  ==  xx  ++  aa  PPlloottttiinngg  yy  ==  mmxx  ++  cc  ggrraapphhss

y = x 

y = x - 6 

y = x + 5 

All the lines are ppaarraalllleell  
because the gradients are 

the same

y = x + a 

This is the line y=x when 
the y and x coordinate are 
the same

This shows the translation 
of that line.

ee..gg..  y = x + 5 
Is the line y=x moved 5 

places up the graph

5 has been added to each 
of the x coordinates 

Direction of all negative gradients

Any straight-line graph with a 
negative x value has a 
negative gradient. 

E.g.  y = -2x 
y = -x    y + x = 12

3 x the x coordinate then – 1 

Draw a table to display this 
information-10 -1 8

This represents a coordinate pair 
(-3, -10)

You only need two points to form 
a straight line

Plotting more points helps you 
decide if your calculations are 
correct (if they do make a 

straight line)

Remember to join the points to 
make a line

Year 7 
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Year 7 reasoning with number 
PPrriimmee  nnuummbbeerrss  aanndd  PPrrooooff

KKeeyywwoorrddss
MMuullttiipplleess::  found by multiplying any number by positive integers
FFaaccttoorr:: integers that multiply together to get another number. 
PPrriimmee::  an integer with only 2 factors. 
CCoonnjjeeccttuurree::  a statement that might be true (based on reasoning) but is not proven. 
CCoouunntteerreexxaammppllee:: a special type of example that disproves a statement. 
EExxpprreessssiioonn::  a maths sentence with a minimum of two numbers and at least one math operation (no equals sign)
HHCCFF::  highest common factor (biggest factor two or more numbers share)
LLCCMM:: lowest common multiple (the first time the times table of two or more numbers match) 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Find and use multiples
• Identify factors of numbers and expressions
• Recognise and identify prime numbers
• Recognise square and triangular numbers
• Find common factors including HCF
• Find common multiples including LCM

MMuullttiipplleess
Arrays can help represent factors

FFaaccttoorrss ooff 1100  
1, 2, 5, 10

3, 6, 9, 12, 15…

All the numbers in this lists below are multiples of 3.

3𝑥𝑥, 6𝑥𝑥, 9𝑥𝑥 …

𝑥𝑥 could take any value and 
as the variable is a multiple of 
3 the answer will also be a 

multiple of 3

This list continues and doesn’t 
end

4.5 is not a multiple of 3 
because it is 3 x 1.5

Not an integer

Non example of a multiple

FFaaccttoorrssThe “times table” of a given number

5 x 2 or 2 x 5
10 x 1 or 1 x 10

The number itself is 
always a factor

𝑥𝑥 𝑥𝑥 𝑥𝑥 𝑥𝑥 𝑥𝑥 𝑥𝑥

𝑥𝑥 𝑥𝑥 𝑥𝑥 𝑥𝑥
𝑥𝑥 𝑥𝑥

𝑥𝑥 𝑥𝑥 𝑥𝑥
𝑥𝑥 𝑥𝑥 𝑥𝑥

Factors and expressions

6𝑥𝑥 × 1  OR  6 × 𝑥𝑥

2𝑥𝑥 × 3 3𝑥𝑥 × 2

FFaaccttoorrss  ooff  66𝒙𝒙
6, 𝑥𝑥, 1, 6𝑥𝑥, 2𝑥𝑥, 3, 3𝑥𝑥, 2

PPrriimmee  nnuummbbeerrss
• Integer 
• Only has 2 factors
• and itself

22

The first prime number 
The only even prime number

22,,  33,,  55,,  77  ,,  1111,,  1133,,  1177,,  1199,,  2233,,  2299…

LLeeaarrnn  oorr  hhooww--ttoo  qquuiicckk  rreeccaallll…

SSqquuaarree  aanndd  ttrriiaanngguullaarr  nnuummbbeerrss

11,,  44,,  99,,  1166,,  2255,,  3366,,  4499,,  6644  …

Square numbers

odd even odd

Representations are useful to understand 
a square number n2

Triangular numbers

11,,  33,,  66,,  1100,,  1155,,  2211,,  2288,,  3366,,  4455…

Representations are useful – an extra counter is added to each new row
Add two consecutive triangular numbers 

and get a square number

CCoommmmoonn  ffaaccttoorrss  aanndd  HHCCFF 11 is a common factor of all numbers

Common factors are factors two or more numbers share

HHCCFF  – HHiigghheesstt  ccoommmmoonn  ffaaccttoorr

HHCCFF  ooff1188  aanndd  3300

1188 1, 2, 3, 6, 9, 18

3300 1, 2, 3, 5, 6, 10, 15, 30

Common factors 
(factors of both numbers) 
1, 2, 3, 6

HHCCFF  ==  66

6 is the biggest factor they share

CCoommmmoonn  mmuullttiipplleess  aanndd  LLCCMM Common multiples are multiples two or more numbers share

LLCCMM  – LLoowweesstt  ccoommmmoonn  mmuullttiippllee

LLCCMM ooff 99 aanndd 1122

99

1122

9, 18, 27, 36, 45, 54

12, 24, 36, 48, 60

LLCCMM  ==  3366 The first time their 
multiples match

CCoommppaarriinngg  ffrraaccttiioonnss
Compare fractions 

using a LCM 
denominator

6
10 and 710

PPrroodduucctt  ooff  pprriimmee  ffaaccttoorrss  

3300

2 15

5 3

MMuullttiipplliiccaattiioonn  iiss  ccoommmmuuttaattiivvee  

3300

3 10

2 5

3300

5 6

2 3

All three prime factor trees represent the same decomposition

Multiplication 
part-whole 

models

3300  ==  22  xx  33  xx  55 Multiplication of prime factors

Using prime factors for predictions

e.g. 6600 30 x 2 2 x 3 x 5 xx  22

115500          30 x 5     2 x 3 x 5 xx  55  

CCoonnjjeeccttuurreess  aanndd  ccoouunntteerreexxaammpplleess  
Conjecture

A pattern that is 
noticed for many 

cases 

Counterexamples

This sequence isn’t doubling it 
is adding 2 each time

Only oonnee counterexample
is needed to disprove a

conjecture

-
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Year 7 application of number
SSoollvviinngg  pprroobblleemmss  wwiitthh  mmuullttiipplliiccaattiioonn  aanndd  ddiivviissiioonn

KKeeyywwoorrddss
AArrrraayy::  an arrangement of items to represent concepts in rows or columns  
MMuullttiipplleess::  found by multiplying any number by positive integers
FFaaccttoorr::  integers that multiply together to get another number. 
MMiillii::  prefix meaning one thousandth 
CCeennttii::  prefix meaning one hundredth. 
KKiilloo::  prefix meaning multiply by 1000
QQuuoottiieenntt::  the result of a division
DDiivviiddeenndd::  the number being divided
DDiivviissoorr::  the number we divide by.

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Understand and use factors
• Understand and use multiples
• Multiply/ Divide integers and decimals by powers 

of 10
• Use formal methods to multiply
• Use formal methods to divide
• Understand and use order of operations
• Solve area problems
• Solve problems using the mean

FFaaccttoorrss
Arrays can help represent factors

FFaaccttoorrss  ooff  1100  
1, 2, 5, 10 5 x 2 or 2 x 5

10 x 1 or 1 x 10

The number itself is 
always a factor

SSqquuaarree  nnuummbbeerrss  have an OODDDD  nnuummbbeerr  of factors

FFaaccttoorrss  ooff  44  
1, 2, 4 

FFaaccttoorrss  ooff  3366  
1, 2, 3, 4, 6, 9, 12, 18, 36 

Be strategic 
- Lay factors out in 

pairs can help you not to 
miss any

MMuullttiipplleess

4 4 4 4 4

Bar models can represent by something is a multiple. E.g. 20 is a multiple of 4

MMuullttiippllyy//  DDiivviiddee  bbyy  ppoowweerrss  
ooff  1100

:LLoowweesstt  CCoommmmoonn  MMuullttiipplleess LLCCMM  ooff  99  aanndd  1122

99

1122

9, 18, 27, 36, 45, 54

12, 24, 36, 48, 60

LLCCMM  ==  3366

The first time their 
multiples match

3 x 100 = 300

0.03 x 100 = 3

Repeated multiplication and division by  powers 
of 10 is commutative

÷ 10 then ÷ 10       ÷ 100

MMeettrriicc  ccoonnvveerrssiioonnss
Useful Conversions mmmm ccmm mm kkmm

÷ 𝟏𝟏𝟏𝟏
gg kkgg mmll LL

MMuullttiipplliiccaattiioonn  mmeetthhooddss

Long 
multiplication

(column)

Grid method

Repeated 
addition

Less effective method especially 
for bigger multiplication 

EEssttiimmaattiioonnss:: Using estimations allows a 
‘check’ if your answer is reasonable 

MMuullttiipplliiccaattiioonn  wwiitthh  ddeecciimmaallss

Perform multiplications as integers
e.g. 0.2 x 0.3 2 x 3

Make aaddjjuussttmmeennttss  to your answer to 
match the question: 0.2 x 10 = 2

0.3 x 10 = 3
Therefore 6 ÷ 100 = 00..66

DDiivviissiioonn  mmeetthhooddss

3584 ÷ 7 = 551122

Short division Complex division

÷ 24 = ÷ 66  ÷ 44  
Break up the divisor using 

factors
DDiivviissiioonn  wwiitthh  ddeecciimmaallss

The placeholder in division methods is essential – the decimal lines up on the dividend and the quotient

240 ÷2 24 ÷ 0.2 2.4 ÷ 0.02 

All give the same solution as represent the same proportion. 
Multiply the values in proportion until the divisor becomes an integer

OOrrddeerr  ooff  ooppeerraattiioonnss  

Brackets

Indices or roots

Multiplication or division

Addition or subtraction

If you have multiple operations from the 
same tier work from left to right

e.g. 10 – 3 + 5 10 - 3 7 + 5

6 x 4 + 8 x 2

24 16+ = 40

AArreeaa  pprroobblleemmss MMeeaann  pprroobblleemmss
Rectangle
BBaassee  xx  PPeerrppeennddiiccuullaarr  hheeiigghhtt

Parallelogram/ Rhombus
BBaassee  xx  PPeerrppeennddiiccuullaarr  hheeiigghhtt  

Triangle 
½½  xx  BBaassee  xx  PPeerrppeennddiiccuullaarr  hheeiigghhtt

A triangle is half the size of the 
rectangle it would fit in

Mean – a measure of average 
It gives an idea of the central value

LLiillllyy,,  AAnnnniiee  aanndd  EEzzrraa  hhaavvee  tthhee  ffoolllloowwiinngg  ccuubbeess

Lilly
Annie
Ezra

2244  iinn  
ttoottaall

Finding the mean amount is the average amount each 
person would have if shared out equally

Lilly Annie Ezra

The mean number of blocks would be 8 each

÷ 𝟏𝟏𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏

× 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏

-
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EEqquuaalliittyy  aanndd  EEqquuiivvaalleennccee  
Year 7 Algebraic thinking…

KKeeyywwoorrddssWWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  
ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  
ttoo::  
• .Form and solve linear equations 
• Understand like and unlike terms
• Simplify algebraic expressions

EEqquuaalliittyy::  two expressions that have the same value
EEqquuaattiioonn::  a mathematical statement that two things are equal
EEqquuaallss::  represented by ‘=‘ symbol – means the same 
SSoolluuttiioonn::  the set or value that satisfies the equation
SSoollvvee:: to find the solution.
IInnvveerrssee::  the operation that undoes what was done by the previous operation. (The opposite operation)
TTeerrmm::  a single number or variable 
LLiikkee::  variables that are the same are ‘like’
CCooeeffffiicciieenntt::  a multiplicative factor in front of a variable e.g. 5x (5 is the coefficient, x is the variable) 
EExxpprreessssiioonn::  a maths sentence with a minimum of two numbers and at least one math operation (no equals sign)

EEqquuaalliittyy  
2 + 14 = 5 + 5 + 6

11661166

“Is equal 
to”

Saying it out loud sometimes helps you to understand equality 
The sum on the left has the same 

result as the sum on the right

FFaacctt  FFaammiilliieess

2200

1133 77

Model the information

13 + 7 = 20
7 + 13 = 20

20 – 7 = 13
20 – 13 = 7 

FFaacctt  FFaammiillyy

1144

𝑥𝑥 1100

𝑥𝑥 + 10 = 14
10 + 𝑥𝑥 = 14

14 – 10 = 𝑥𝑥
14 - 𝑥𝑥 = 10

yy

tttttt
t + t + t = y
3 x t = y
3t = y

y – t – t = t
y ÷ 3 = t 
y ÷ t = 3

Use a bar model to display the relationships between terms and numbers.

SSoollvvee  oonnee  sstteepp  eeqquuaattiioonnss  ((++//--)) There is more to this than just 
spotting the answer

x + 42 = 59

5599

xx 4422

x + 42 = 59
42 + x = 59

59 – x = 42
59 – 42 = x

xx ++  4422 5599

--4422

DDoonn’’tt  ffoorrggeett  yyoouu  kknnooww  hhooww  
ttoo  uussee  ffuunnccttiioonn  mmaacchhiinneess

SSoollvvee  oonnee  sstteepp  eeqquuaattiioonnss  ((  xx//÷÷))

f = 5
4

ff

55 55 55 55

f ÷ 4 = 5
f ÷ 5 = 4

5 x 4 = f
4 x 5 = f

55 xx  44 ff

÷÷ 44

DDoonn’’tt  ffoorrggeett  yyoouu  kknnooww  hhooww  
ttoo  uussee  ffuunnccttiioonn  mmaacchhiinneess

LLiikkee  aanndd  uunnlliikkee  tteerrmmss
Like terms are those whose variables are he same

33and are lliikkee terms

the variable is 
the same

33

the variables are 
NOT the same

are uunnlliikkee terms

Examples and non-examples 

LLiikkee  tteerrmmss UUnn--lliikkee  tteerrmmss

y, 7y
2x2, x2

ab, 10ba
5, -2

y, 7x
2x2, 2c2

ab, 10a
5, -2t

Note here ab and ba are commutative operations, so are still like terms

EEqquuiivvaalleennccee
Check equivalence by substitution 
e.g. m=10

55mm 22  xx  22mm 77mm  – 33mm
5 x 10
= 50

2 x (2x10)
= 2 x 20

= 40

(7x10) – (3x10)
= 70 – 30

= 40 

EEqquuiivvaalleenntt  eexxpprreessssiioonnss
Repeat this with various values for m to check

55mm

22  xx  22mm

77mm  – 33mm

44mm

44mm

CCoolllleeccttiinngg  lliikkee  tteerrmmss          ssyymmbbooll  
The      symbol means equivalent to. 

It is used to identify equivalent expressions

Collecting like terms
Only lliikkee  tteerrmmss  can be combined

4x  +5b  –2x +10b

4x  +5b  –2x +10b

2x + 15b

Common misconceptions 

2x + 3x2 + 4x           6x + 3x2

Although they both have the x variable x2 and x terms are un-
like terms so can not be collected 

-
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SSeeqquueenncceess
Year 7 Algebraic thinking…

KKeeyywwoorrddss
SSeeqquueennccee::  items or numbers put in a pre-decided order
TTeerrmm::  a single number or variable 
PPoossiittiioonn::  the place something is located
RRuullee::  instructions that relate two variables
LLiinneeaarr::  the difference between terms increases or decreases by the same value each time
NNoonn--lliinneeaarr::  the difference between terms increases or decreases in different amounts 
DDiiffffeerreennccee::  the gap between two terms
AArriitthhmmeettiicc::  a sequence where the difference between the terms is constant
GGeeoommeettrriicc::  a sequence where each term is found by multiplying the previous one by a fixed non zero number

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  
ttoo::  
• Describe and continue both linear and 

non-linear sequences
• Explain term to term rules for linear 

sequence 
• Find missing terms in a linear sequence 

Count the 
number of 
circles or 
lines in 
each image

11 33 55

DDeessccrriibbee  aanndd  ccoonnttiinnuuee  aa  sseeqquueennccee  ddiiaaggrraammmmaattiiccaallllyy  

+2 +2

What will the 
next number 
be? Can you 
draw this?

PPrreeddiicctt  aanndd  cchheecckk  tteerrmmss

+2 +2

PPrreeddiiccttiioonnss::
Look at your pattern and 
consider how it will increase.

e.g. How many lines in pattern 
6?
PPrreeddiiccttiioonn  -- 1133
If it is increasing by 2 each 
time - in 3 more patterns 
there will be 6 more lines

33 55 77

99 1111 1133

CCHHEECCKK  – draw the next terms

PPoossiittiioonn::  the place in the sequence

SSeeqquueennccee  iinn  aa  ttaabbllee  aanndd  ggrraapphhiiccaallllyy

11 22 33

TTeerrmm::  the number or variable
((tthhee  nnuummbbeerr  ooff  ssqquuaarreess  iinn  eeaacchh  iimmaaggee))

33 55 77

““The tteerrmm  in 
ppoossiittiioonn  3 
has 7 squares”  

IInn  aa  ttaabbllee

+2 +2

GGrraapphhiiccaallllyy    

Because the terms increase by the same addition each time this 
is lliinneeaarr  – as seen in the graph

LLiinneeaarr  aanndd  NNoonn  LLiinneeaarr SSeeqquueenncceess
LLiinneeaarr  SSeeqquueenncceess  – increase by addition or subtraction and the same amount each time

NNoonn--lliinneeaarr  SSeeqquueenncceess  – do not increase by a constant amount – quadratic, geometric 
and Fibonacci. 
• Do not plot as straight lines when modelled graphically
• The differences between terms can be found by addition, subtraction, multiplication or 

division. 

FFiibboonnaaccccii  SSeeqquueennccee  – llooookk  oouutt  ffoorr  tthhiiss  ttyyppee  ooff  sseeqquueennccee

11 11 22 33 55 88 …00

Each term is the sum of the previous two terms.

CCoonnttiinnuuee  LLiinneeaarr  SSeeqquueenncceess  

77,,  1111,,  1155,,  1199…
HHooww  ddoo  II  kknnooww  tthhiiss  iiss  aa  lliinneeaarr  sseeqquueennccee??  
It increases by  adding 4 to each term.
HHooww  mmaannyy  tteerrmmss  ddoo  II  nneeeedd  ttoo  mmaakkee  tthhiiss  ccoonncclluussiioonn??
At least 4 terms – two terms only shows one difference not if this difference is 
constant. (a common difference).
HHooww  ddoo  II  ccoonnttiinnuuee  tthhee  sseeqquueennccee??  
You continue to repeat the same difference through the next positions in the 
sequence.

CCoonnttiinnuuee  nnoonn--lliinneeaarr  SSeeqquueenncceess  

11,,  22,,  44,,  88,,  1166  …
HHooww  ddoo  II  kknnooww  tthhiiss  iiss  aa  nnoonn--lliinneeaarr  sseeqquueennccee??  
It increases by multiplying the previous term by 2. – this is a geometric sequence because the 
constant is multiply by 2
HHooww  mmaannyy  tteerrmmss  ddoo  II  nneeeedd  ttoo  mmaakkee  tthhiiss  ccoonncclluussiioonn??
At least 4 terms – two terms only shows one difference not if this difference is constant. (a 
common difference).
HHooww  ddoo  II  ccoonnttiinnuuee  tthhee  sseeqquueennccee??  
You continue to repeat the same difference through the next positions in the sequence.

EExxppllaaiinn  tteerrmm--ttoo--tteerrmm  rruullee  How you get from term to term

TTrryy  ttoo  eexxppllaaiinn  tthhiiss  iinn  ffuullll  sseenntteenncceess  nnoott  jjuusstt  wwiitthh  mmaatthheemmaattiiccaall  nnoottaattiioonn..  
UUssee  kkeeyy  mmaatthhss  llaanngguuaaggee  – doubles,  halves, multiply by two, add four to the previous term etc.

To explain a whole sequence you need to include a term to begin at…

The next term is 
found by tripling 

the previous term.
The sequence 
begins at 4.

44,,  1122,,  3366..,,  110088…

First term

x3 x3 x3

-
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FFDDPP  eeqquuiivvaalleennccee  
Year 7 place value and proportion…

KKeeyywwoorrddssWWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  
ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  
ttoo::  
• .Convert fluently between fractions, 

decimals & percentages

FFrraaccttiioonn::  how many parts of a whole we have
DDeecciimmaall::  a number with a decimal point used to separate ones, tenths, hundredths etc.
PPeerrcceennttaaggee::  a proportion of a whole represented as a number between 0 and 100
PPllaaccee  vvaalluuee::  the numerical value that a digit has decided by its position in the number 
PPllaacceehhoollddeerr::  a  number that occupies a position to give value
IInntteerrvvaall::  a range between two numbers 
TTeenntthh::  one whole split into 10 equal parts
HHuunnddrreeddtthh::  one whole split into 100 equal parts
SSeeccttoorr::  a part of a circle between two radius (often referred to as looking like a piece of pie)
RReeccuurrrriinngg::  a decimal that repeats in a given pattern

TTeenntthhss  aanndd  hhuunnddrreeddtthhss  

On
e

WW
hhoo

llee  
= 

1

One tteenntthh  (one whole split into 10 equal parts) =       = 0.1  

One hhuunnddrreeddtthh  (one
whole split into 

100 equal parts)
==                    ==  0.01

ones tenths hundredths

1
10

1
100 0 ones, 5 tenth and 2 hundredths

0 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.01 + 0.01
= 0 + 0.5 + 0.02

= 00..5522

OOnn  aa  nnuummbbeerr  lliinnee

One whole – split into 10 equal parts 

One tenth =     = 0.1

One tenth – split into 10 equal parts 

One hundredth =        = 0.01

1
10

1
100

FFiifftthhss

On
e

WW
hhoo

llee  
= 

1

One ffiifftthh  (one whole split into 5 equal parts) =       = 0.2 
1
5

Twenty hundredths

One WWhhoollee  = 1

One tenth

Two tenths = one fifth

QQuuaarrtteerrss

On
e

WW
hhoo

llee  
= 

1

One qquuaarrtteerr  (one whole split into 4 equal parts)  =     = 0.25
1
4

Twenty five hundredths

One whole One half
= 0.5

One quarter = 0.25

PPeerrcceennttaaggeess  oonn  aa  hhuunnddrreedd  ggrriidd
100% = a whole = 100 hundredths

7 hundredths 
7 out of 100

7%

7 
hu

nd
re

dt
hs

3 hundredths

6 tenths

6 tenths and 3 
hundredths 

63 hundredths 
63%

CCoonnvveerrtt  FFDDPP

SSiimmppllee  ppiiee  cchhaarrttss

A pie chart has 360⁰ 
so all FDP calculations 
are out of 360

Split into 10 parts
= 10% = 36⁰

Split into 2 parts
=  50% = 180⁰

Split into 5 parts
=  20% =  72⁰

EEqquuiivvaalleenntt  ffrraaccttiioonnss
Represent equivalence with fraction walls

FFrraaccttiioonnss  – oonn  aa  ddiiaaggrraamm

The denominator is represented by  EQUALLY 
sized parts – this is split into quarters

FFrraaccttiioonnss  – oonn  aa  nnuummbbeerr  lliinnee

One whole split into 18 
equal parts
18 is the ddeennoommiinnaattoorr

This point is at the 6th part
6 is the nnuummeerraattoorr 66

1188
33
99

11
33

7700
110000

Using a 
ccaallccuullaattoorr

This will give you the answer 
in the simplest form

S   D Convert to a decimal

×× 110000  converts to a 
percentage

This also 
means 

70 ÷ 100

70 out of 100 
squares

7700  ““hhuunnddrreeddtthhss””
==  77  ““tteenntthhss””

00..77

70 hundredths 
==  7700%%

Be careful of recurring decimals
e.g = 00..33333333333333

= 0. ሶ3

:

11
33

The dot above the 3

-
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Year 7 Fractional Thinking 
AAddddiittiioonn  aanndd  ssuubbttrraaccttiioonn  ooff  ffrraaccttiioonnss

KKeeyywwoorrddss
NNuummeerraattoorr  : the number above the line on a fraction. The top number. Represents how many parts are taken
DDeennoommiinnaattoorr:: the number below the line on a fraction. The number represent the total number of parts
EEqquuiivvaalleenntt:: of equal value
MMiixxeedd  nnuummbbeerrss::  a number with an integer and a proper fraction
IImmpprrooppeerr ffrraaccttiioonnss::  a fraction with a bigger numerator than denominator 
SSuubbssttiittuuttee:: replace a variable with a numerical value 
PPllaaccee vvaalluuee::  tthe value of a digit depending on its place in a number.  In our decimal number system, each place is 
10 times bigger than the place to its right

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Convert between mixed numbers and fractions
• Add/Subtract unit fractions (same denominator)
• Add/Subtract fractions (same denominator)
• Add/Subtract fractions from integers
• Use equivalent fractions
• Add/Subtract any fractions
• Add/Subtract improper fractions and mixed 

numbers
• Use fractions in algebraic contexts

RReepprreesseennttiinngg  FFrraaccttiioonnss

𝟏𝟏
𝟒𝟒

is represented in 
all the images

𝟏𝟏 ÷ 𝟒𝟒

MMiixxeedd  nnuummbbeerrss  aanndd  ffrraaccttiioonnss
𝟕𝟕
𝟓𝟓

𝟏𝟏𝟐𝟐𝟓𝟓

Improper fraction

Mixed number

In this model 5 
parts make up a 
whole

Fractions can be 
bigger than a whole

AAdddd//SSuubbttrraacctt  uunniitt  ffrraaccttiioonnss

= 𝟐𝟐𝟏𝟏𝟐𝟐

1
4 + 14 = 24

With the same denominator ONLY the numerator is added 
or subtracted  

AAdddd//SSuubbttrraacctt  ffrraaccttiioonnss

Same denominator

Same denominator

= 
5
7

1
3

2
3 + 23 + 23

Sequences

Represent this on a 
number line to help

AAdddd//SSuubbttrraacctt  ffrroomm  iinntteeggeerrss

1- 26 = 4
6

3 + 1
6

= 3 1
6

The denominator indicates the number 
of parts a whole is made up of

EEqquuiivvaalleenntt  ffrraaccttiioonnss

2
3

4
6=

1
3 =

2
6

Numerator and
denominator have
the same multiplier

AAdddd//SSuubbttrraaccttiioonn  ffrraaccttiioonnss  ((ccoommmmoonn  mmuullttiipplleess))
Addition/Subtraction needs a common denominator 

6
10 + 7

10
13
10

AAdddd//SSuubbttrraaccttiioonn  aannyy  ffrraaccttiioonnss  
4
5 − 2

3
12
15

10
15

= 2
15

Use equivalent fractions to find a common multiple for both denominators

AAdddd//SSuubbttrraaccttiioonn  ffrraaccttiioonnss ((iimmpprrooppeerr aanndd mmiixxeedd)) FFrraaccttiioonnss  iinn  aallggeebbrraaiicc  ccoonntteexxttss

215 − 1 3
10

2 2
10

22
10

13
10 = 910

• Convert to an improper fraction
• Calculate with common denominator 

Partitioning method

215 − 1 3
10 = 2 2

10 − 1 3
10 = 2 2

10 − 1 − 3
10 =  1 2

10 −
3
10 =  910

FFrraaccttiioonnss  aanndd ddeecciimmaallss

Apply inverse operations

𝑘𝑘 = 2 +
5
8

Form expressions with fractions

𝑏𝑏 + 7
9 𝑏𝑏 + 7

9

Substitution

𝑝𝑝 = 5 𝑚𝑚 = 2
𝑝𝑝
8 +

1
𝑚𝑚

5
8 +

1
2

1
10 = 0.1

1
100 = 0.01

Example

6
10 +

3
10

0.6 + 0.3

Remember to use equivalent 
fractions and common 
denominators

-
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Year 7 application of number
FFrraaccttiioonnss  aanndd  ppeerrcceennttaaggeess  ooff  aammoouunnttss

KKeeyywwoorrddss

FFrraaccttiioonn::  how many parts of a whole we have
EEqquuiivvaalleenntt::  of equal value
WWhhoollee::  a number with no fractional or decimal part. 
PPeerrcceennttaaggee:: parts per 100 (uses the % symbol)
PPllaaccee  VVaalluuee::  tthe value of a digit depending on its place in a number.  In our decimal number system, each place is 
10 times bigger than the place to its right
CCoonnvveerrtt:: change into an equivalent representation, often fraction to decimal to a percentage cycle. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  ddoo??  

Find
𝟐𝟐
𝟓𝟓 of £205 

FFrraaccttiioonn  ooff  aa  ggiivveenn  aammoouunntt  

UUssee  aa  ffrraaccttiioonn  ooff  aammoouunntt  

FFiinndd  tthhee  ppeerrcceennttaaggee  ooff  aann  aammoouunntt  ((MMeennttaall  mmeetthhooddss)) FFiinndd  tthhee  ppeerrcceennttaaggee  ooff  aann  aammoouunntt  ((CCaallccuullaattoorr  mmeetthhooddss))  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Find a fraction of a given amount
• Use a given fraction to find the whole or other 

fractions 
• Find the percentage of an amount using mental 

methods
• Find the percentage of a given amount using a 

calculator 

££220055

The bar represents the whole amount

2 out of the 5 equal parts
£205 ÷ 5 = £41

Each part of the bar model represents £41.

£41£41£41£41£41

2 x £41 = ££8822

9900

4455

30 30 30

15 15 15 Use bar models for comparisons
𝟏𝟏
𝟑𝟑 of 90 = 30

𝟐𝟐
𝟑𝟑 of 45 = 30

∴ 𝟏𝟏
𝟑𝟑 of 90 = 𝟐𝟐

𝟑𝟑 of 45

𝟐𝟐
𝟑𝟑 of a value is 70. What is the whole number? 

7700

The wording of the question is important to setting up the bar model 

35 35 35

70 ÷ 2 = 35

Each part of the bar 
model represents 35.

35 x 3 = 110055
TThhee wwhhoollee nnuummbbeerr iiss 110055

Find the whole

6633

21 21 21 21

14 14 14 14 14 14

8844

𝟑𝟑
𝟒𝟒 of a number is 63.

What is 
𝟏𝟏
𝟔𝟔 of the number? Use the 

whole to 
find a given 

part
==1144

The wwhhoollee  represents 100%
10% = 

1
10 of the whole

10% = 
1
10 of the whole

20% = 
2
10 = 

1
5 of the whole

50% = 
5
10 = 

1
2 of the whole

5% = 
1
20 of the whole

Find 65% of 80
8800

8 8 8 8 8 8 8 8 8 8

Method 1:
65% = 10% x 6 + 5%

= (8 x 6) + 4
= 52

Method 2:
65% = 50% + 10% + 5%

= 40 + 8 + 4
= 52

For bigger percentages it is sometimes easier to take away from 
100%

Find 65% of 80

UUssiinngg  aa  mmuullttiipplliieerr

FFrraaccttiioonn,,  ddeecciimmaall,,  ppeerrcceennttaaggee  ccoonnvveerrssiioonn  

65% = 
65
100 = 0.65 The multiplier 

0.65 x 80 = 5522

UUssiinngg  tthhee  ppeerrcceenntt  bbuuttttoonn

Find 65% of 80

Type 6655

Press 

This brings up the % button on screen
You will see 65%

Press 8800  and then press =

“of” can represent ‘x’ in calculator methods

You can also use the 
calculator to support non 
calculator methods and 

find 1% or 10% then add
percentages together

-
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11  

33

11  

33

MMuullttiippllyyiinngg  aanndd  DDiivviiddiinngg  FFrraaccttiioonnss
- Proportional reasoning…

KKeeyywwoorrddss
NNuummeerraattoorr  : the number above the line on a fraction. The top number. Represents how many parts are taken
DDeennoommiinnaattoorr:: the number below the line on a fraction. The number represent the total number of parts..
WWhhoollee:: a positive number including zero without any decimal or fractional parts. 
CCoommmmuuttaattiivvee::  an operation is commutative if changing the order does not change the result.
UUnniitt  FFrraaccttiioonn::  a fraction where the numerator is one and denominator a positive integer.
NNoonn--uunniitt  FFrraaccttiioonn::  a fraction where the numerator is larger than one. 
DDiivviiddeenndd  ::  the amount you want to divide up.
DDiivviissoorr::  the number that divides another number. 
QQuuoottiieenntt::  the answer after we divide one number by another. e.g. dividend÷ divisor = quotient 
RReecciipprrooccaall:: a pair of numbers that multiply together to give 1. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Carry out any multiplication or division 

using fractions and integers. 
• Solutions can be modelled, described and 

reasoned

RReepprreesseennttiinngg  aa  ffrraaccttiioonn  
NNuummeerraattoorr
DDeennoommiinnaattoorr

33
55

Number of parts to make up the whole
Denominator

Number of parts represented
Numerator

AALLLL  PPAARRTTSS  ooff  aa  ffrraaccttiioonn  aarree  ooff  eeqquuaall  ssiizzee

RReeppeeaatteedd  aaddddiittiioonn  ==  mmuullttiipplliiccaattiioonn  bbyy  aann  iinntteeggeerr
22

55
44  xx

Integer
(Whole number)

22

55

22

55

22

55

22

55++ ++ ++
How many parts are shaded? 

What each part represents

Each part 
represents 

1
5

8

5
=

RReevviissiitt
When adding fractions with 
the same denominator = add 
the numerators 

5

2

5

2

5

2

5

2++ ++ ++

00 11 225

3
=1

MMuullttiippllyyiinngg  uunniitt  ffrraaccttiioonnss
11

44

11

33

11xx

4

3

1122==
MMooddeelllleedd::

Total number of 
parts in the diagram

Parts shaded

MMuullttiippllyyiinngg  nnoonn--uunniitt  ffrraaccttiioonnss

44

33

33

22xx

4

3

1122==
MMooddeelllleedd::

Total number of 
parts in the diagram

Parts shaded66

This many rows

Shade in 3 
parts

Repeat it 
on this 
many rows

This many columns

QQuuiicckk  MMuullttiippllyyiinngg  aanndd  CCaanncceelllliinngg  ddoowwnn

99

33

55

44xx The 3 and the 9 have a common factor and 
can be simplified 

11

33

QQuuiicckk  SSoollvviinngg  
Multiply the numerators
Multiply the denominators

11  xx  44

55  xx  33

44

1155
==

DDiivviiddiinngg  aann  iinntteeggeerr  bbyy  aann uunniitt  ffrraaccttiioonn

11    ÷ 44
11

How many quarters 
are in 1? 

== 44  

““There are 44  qquuaarrtteerrss  in
11  wwhhoollee..

Therefore, there are 2200  
qquuaarrtteerrss  in 55  wwhhoolleess””

55    ÷ 44
11 == 2200  

TThhee  rreecciipprrooccaall  When you multiply a number by its reciprocal the answer is always 1

33  x 11  

33  
== 11  

11  ++  

RReecciipprrooccaallss  ffoorr  ddiivviissiioonn
e.g

55    x 44    == 2200  

Multiplying by 
a reciprocal 
gives the 
same 
outcome

DDiivviiddiinngg  aannyy  ffrraaccttiioonnss  Remember to use reciprocals 

22

55

33

44

22

55 33

44

÷
x

Multiplying by 
a reciprocal 
gives the 
same 
outcome

RReepprreesseenntteedd

==
88

1155

11  

33 ++  ==
11  

33The reciprocal of 3 is       and vice versa  

EEaacchh  wwhhoollee  iiss  sspplliitt  iinnttoo  tthhee  ssaammee  nnuummbbeerr  ooff  ppaarrttss  aass  tthhee  ddeennoommiinnaattoorr
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NNuummbbeerr  SSeennssee
Developing number…

KKeeyywwoorrddssWWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Round numbers to powers of 10 and 1 sf
• Round numbers to any dp
• Estimate solutions
• Calculate using order of operations
• Calculate with money, units of 

measurement and time

RRoouunndd  ttoo  ppoowweerrss  ooff  1100  aanndd  11  ssiigg..  ffiigguurree

5495 to the nearest 1000

55000000 66000000

5475 to the nearest 100

55440000 55550000 55447700 55448800

If the number is halfway between we “rroouunndd  uupp”

5475 to the nearest 10

370 to 1 significant figure is 400
37 to 1 significant figure is 40
3.7 to 1 significant figure is 4
0.37 to 1 significant figure is 0.4
0.00037 to 1 significant figure is 0.0004

Round to the first non-zero number

RRoouunndd  ttoo  ddeecciimmaall  ppllaacceess 2.46192 Focus on the numbers 
aafftteerr  the decimal point

“To 1.d.p” – to one number after the decimal.
“To 2.d.p” – to two numbers after the decimal 

22..44 22..55

2.46192 (to 1.d.p) - Is this closer to 2.4 or 2.5 2.4 6192 This shows 
the number is 
closer to 2.5

22..4466 22..4477

2.46192 (to 12d.p) - Is this closer to 2.46 or 2.47 2.46 192 This shows the 
number is closer 
to 2.46

EEssttiimmaattee  tthhee  ccaallccuullaattiioonn Round to 1 significant figure to estimate

44..22  ++  66..77 ≈ 44..  ++  77 ≈ 1111

The equal sign changes to show it is an estimation

This is an oovveerreessttiimmaattee  because the 6.7 was rounded up more

2211..44  xx  33..11 ≈ 2200  xx  33 ≈ 6600 This is an uunnddeerreessttiimmaattee  because both values were rounded down

It is good to check all calculations with an estimate in all aspects of maths – it 
helps you identify calculation errors.

OOrrddeerr  ooff  ooppeerraattiioonnss
BBrraacckkeettss  Operations in brackets are calculated first

OOtthheerr  operations e.g. powers, roots, 

MMuullttiipplliiccaattiioonn//  DDiivviissiioonn
They are carried out in the order from left to right in the 
question

AAddddiittiioonn//  SSuubbttrraaccttiioonn
They are carried out in the order from left to right in the 
question

CCaallccuullaattiioonnss  wwiitthh  mmoonneeyy

£1 = 100p

DDeebbiitt

CCrreeddiitt

- You have £0 or more in an account 

- You have  less than £0 in an account 

Money calculations are to 
2.d.p

Using a calculator – ensure you are working in the 
correct units. 
£1.30 + 50p = 130 + 50    (in pence)

= 1.30 + 0.50 (in pouinds) 

UUnniittss  aarree  iimmppoorrttaanntt:: UUsseeffuull  CCoonnvveerrssiioonnss  

MMeettrriicc  mmeeaassuurreess  ooff  lleennggtthh

UUnniittss  ooff  wweeiigghhtt//  ccaappaacciittyy  

Kilo = 1000 x meter 

Milli -
1

1000 x meter

Centi -
1
100 x meter

Weight = g, kg, t
Capacity (volume of liquid) = ml, L

TTiimmee  aanndd  tthhee  ccaalleennddaarr

Analogue Clock
Digital Clock (24-hour times)12-hour clock

• Use am (morning) and pm  (afternoon)
• Only use hour times up to 12

24-hour clock
• 0-11 (morning hours)
• 12-23 (afternoon hours) 

11  YYeeaarr  – the amount of time it 
takes Earth to go around the 
sun 336655 (and a quarter) ddaayyss
LLeeaapp  YYeeaarr  – 336666  ddaayyss  (every 

4 years)

1122  MMoonntthhss  ==  one year = 52 weeks
31 days – JJaann,,  MMaarrcchh,,  MMaayy,,  JJuullyy
AAuugg,,  OOcctt,,  DDeecc
30 days – AApprriill,,  JJuunnee,,  SSeepptt,,  NNoovv
28 days – FFeebb  (29 leap year)

11  wweeeekk  – 7 days
Monday, Tuesday, Wednesday, 
Thursday, Friday, Saturday, Sunday

11  ddaayy  – 24 hours
11  hhoouurr  - 60 minutes 
11  mmiinnuuttee  – 60 seconds

Use a number line for 
time calculations!

SSiiggnniiffiiccaanntt::  Place value of importance 
RRoouunndd::  Making a number simpler but keeping its value close to what it was. 
DDeecciimmaall::  Place holders after the decimal point.
OOvveerreessttiimmaattee::  Rounding up – gives a solution higher than the actual value
UUnnddeerreessttiimmaattee::  Rounding down – gives a solution lower than the actual value. 
MMeettrriicc::  A system of measurement.
BBaallaannccee::  The amount of money in a bank account
DDeeppoossiitt::  Putting money into a bank account. 

gg kkgg mmll LLmmmm ccmm mm kkmm
÷ 𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏 ÷ 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏

× 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏𝟏𝟏× 𝟏𝟏𝟏𝟏
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MMeeaassuurreess  ooff  llooccaattiioonn
- Reasoning with data…

KKeeyywwoorrddssWWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Understand and use mean, median and 

mode
• Choose the most appropriate average
• Identify outliers
• Compare distributions using averages and 

range

MMeeaann,,  MMeeddiiaann,,  MMooddee

CChhoooossiinngg  tthhee  aapppprroopprriiaattee  aavveerraaggee

IIddeennttiiffyy  oouuttlliieerrss  CCoommppaarriinngg  ddiissttrriibbuuttiioonnss

The Mean
A measure of average to find the central tendency…
a typical value that represents the data

2244,,  88,,  44,,  1111,,  88,,  

Find the sum of the data (add the values) 5555
Divide the overall total by how many 
pieces of data you have

5555  ÷ 55

MMeeaann  ==  1111

The Median

The value in the center (in the middle) of the data

Put the data in order 44,,  88,,  88,,  1111,,  2244

Find the value in the middle 44,,  88,,  88,,  1111,,  2244

MMeeddiiaann  ==  88
NNOOTTEE::  If there is no single middle 
value find the mean of the two 
numbers left

The Mode (The modal value)

This is the number OR the item that occurs the most (it does not 
have to be numerical) 

MMooddee  ==  88

This can still be easier if it the data is ordered first 

44,,  88,,  88,,  1111,,  2244

The average should be a representative of the 
data set – so it should be compared to the 

set as a whole - to check if it is an 
appropriate average

2244,,  88,,  44,,  1111,,  88,,  2244,,  88,,  44,,  1111,,  88,,  

Here are the weekly wages of a small firm

£240 £240 £240 £240 £240 
£260 £260 £300 £350 £700

WWhhiicchh  aavveerraaggee  bbeesstt  rreepprreesseennttss  
tthhee  wweeeekkllyy  wwaaggee??  

The Mean = £307

The Median = £250

The Mode = £240

PPuutt  tthhee  ddaattaa  bbaacckk  iinnttoo  ccoonntteexxtt
Mean/Median – too high (most of this company earn £240)
Mode is the best average that represents this wage

It is likely that the salaries above £240 are more senior staff members – their salary 
doesn’t represent the average weekly wage of the majority of employers

Outliers are values that stand well apart from the rest of the data

Outliers can have a big impact on range and mean. 
They have less impact on the median and the mode

Sometimes it is 
best to not use 
an outlier in 
calculations 

Where an outlier is 
identified try to give it 
some context.
This is likely to be a taller 
member of the group. 
Could the be an older 
student or a teacher? 

Outliers can also be 
identified graphically 
e.g. on scatter graphs

Comparisons should include a statement of average and central tendency, as well as 
a statement about spread and consistency.

Here are the number of runs scored last month by Lucy and James in 
cricket matches
LLuuccyy:: 4455,,    3322,,    3377,,    4411,,    4488,,    3355
JJaammeess:: 6600,,    9900,,      4411,,    2233,,    1144,,    2233

Lucy
MMeeaann::  39.6 (1.d.p), MMeeddiiaann::  38. MMooddee::  no mode, RRaannggee::  16
James
MMeeaann::  41.8 (1.d.p), MMeeddiiaann::  32, MMooddee::  23, RRaannggee::  76

James has two 
extreme values that 
have a big impact on 

the range

“James is less consistent that Lucy because his scores have a greater range. 
Lucy performed better on average because her scores have a similar mean and 

a higher median”

SSpprreeaadd::  the distance/ how spread out/ variation of data 
AAvveerraaggee::  a measure of central tendency – or the typical value of all the data together 
TToottaall::  all the data added together 
FFrreeqquueennccyy::  the number of times the data values occur
RReepprreesseenntt::  something that show’s the value of another
OOuuttlliieerr::  a value that stands apart from the data set
CCoonnssiisstteenntt:: a set of data that is similar and doesn’t change very much 
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TThhee  ddaattaa  hhaannddlliinngg  ccyyccllee  
- Reasoning with data…

KKeeyywwoorrddssWWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::
• Set up a statistical enquiry
• Design and criticise questionnaires
• Draw and interpret multiple bar charts
• Draw and interpret line graphs
• Represent and interpret grouped quantitative 

data
• Find and interpret the range
• Compare distributions

HHyyppootthheessiiss::  an idea or question you want to test
SSaammpplliinngg::  the group of things you want to use to check your hypothesis 
PPrriimmaarryy  DDaattaa::  data you collect yourself
SSeeccoonnddaarryy  DDaattaa::  data you source from elsewhere e.g. the internet/ newspapers/ local statistics 
DDiissccrreettee  DDaattaa::  numerical data that can only take set values 
CCoonnttiinnuuoouuss  DDaattaa::  numerical data that has an infinite number of values (often seen with height, distance, time)
SSpprreeaadd::  the distance/ how spread out/ variation of data 
AAvveerraaggee::  a measure of central tendency – or the typical value of all the data together 
PPrrooppoorrttiioonn::  numerical relationship that compares two things 

SSeett  uupp  aa  ssttaattiissttiiccaall  eennqquuiirryy
Write a 
suitable 
hypothesis

Design a 
data 
collection 
sheet

Pros/ 
Cons of 
sampling

Pros/ 
Cons 
primary or 
secondary 
data

Discrete or 
continuous 
data?

DDaattaa  TTiittllee TTaallllyy FFrreeqquueennccyy

Features of a data collection sheet
Total number of 
that group 
observed 

Grouped or 
ungrouped 
categories

DDeessiiggnn  aanndd  ccrriittiicciissee  aa  qquueessttiioonnnnaaiirree
TThhee  QQuueessttiioonn  - be clear with the question - don’t be too leading/ judgemental 

ee..gg..  HHooww  mmuucchh  ppoocckkeett  mmoonneeyy  ddoo  yyoouu  ggeett  aa  wweeeekk??

RReessppoonnsseess  – do you want closed or open responses? – do any options overlap? – Have 
you an option for all responses? 

££00              ££00..0011  -- ££22            ££22..0011  -- ££44            mmoorree  tthhaann  ££44

NNOOTTEE::  For responses about continuous data include inequalities < x ≤

Zero 
option

More 
option

PPiiccttooggrraammss,,  bbaarr  aanndd  lliinnee  cchhaarrttss

= 4 people

Pictogram

- Need to remember a key
- Visually able to identify mode

Bar Chart

- Gaps between the bars
- Clearly labelled axes
- Scale for the axes
- Title for the bar chart
- Discrete Data

Line Chart

- Gaps between the lines
- Clearly labelled axes
- Scale for the axes
- Discrete Data

Represents quantitative data MMuullttiippllee  BBaarr  cchhaarrtt Compares multiple groups of data

Key/ Colour code for separate 
groups of information

Gap between different 
categories of data

- Clearly labelled axes
- Scale for axes
- Comparable data bars  

drawn next to each 
other

DDrraaww  aanndd  iinntteerrpprreett  PPiiee  CChhaarrttss Remember a circle has 360°

There were 60 people asked in this survey
(Total frequency) 

32
60

“32 out of 60 people had a dog”

This fraction of the 360 degrees 
represents dogs

32
60

X 360 = 192° Use a protractor to draw
This is 192°

Dog

Multiple method
As 60 goes into 360 – 6 times.
Each frequency can be multiplied by 6 to find 
the degrees (proportion of 360)

Represents quantitative, 
discrete data

DDrraaww  aanndd  iinntteerrpprreett  lliinnee  ggrraapphhss
- Commonly used to show changing over time
- The points are the recorded information 

and the lines join the points. 

Line graphs do not need to start from 0

It is possible to make estimates from the line
e.g. temperature at 9.30am is 5℃

More than one piece of 
data can be plotted on 
the same graph to 
compare data

GGrroouuppeedd  qquuaannttiittaattiivvee  ddaattaa

2
4
6
8
104

5

8

10
1

This is a frequency diagram
There are no gaps between 
the bars

The use of inequalities shows that this will be 
a frequency diagram

“More than or equal 
to 25 and less than 
30 minutes”

Grouping the 
data is useful if 
there is a 
large spread 
of data to 
begin with 

FFiinndd  aanndd  iinntteerrpprreett  tthhee  rraannggee Difference between the biggest and smallest values

The range is a measure of sspprreeaadd  

A smaller range means there is less variation in 
the results – it is more consistent data 

A range of 0 means all the data is the same 
value 

Shop 1 highest value Shop 1 lowest value 

Range of customers = 25 – 22 = 3
(Shop 1)

Shop 1 has the smallest range – this 
indicates it has a more consistent flow of 
customers each week. 
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Ones Tenths hundredths

Year 7 Place Value and proportion
OOrrddeerriinngg  iinntteeggeerrss  aanndd  ddeecciimmaallss

KKeeyywwoorrddss
AApppprrooxxiimmaattee::  To estimate a number, amount or total often using rounding of numbers to make them easier to calculate with
IInntteeggeerr::  a whole number that is positive or negative
IInntteerrvvaall::  between two points or values
MMeeddiiaann::  A measure of central tendency (middle, average) found by putting all the data values in order and finding the middle 
value of the list.
NNeeggaattiivvee::  Any number less than zero; written with a minus sign.
PPllaaccee  hhoollddeerr::  We use 0 as a place holder to show that there are none of a particular place in a number
PPllaaccee  vvaalluuee::  The value of a digit depending on its place in a number.  In our decimal number system, each place is 10 times 
bigger than the place to its right
RRaannggee::  The difference between the largest and smallest numbers in a set
SSiiggnniiffiiccaanntt  ffiigguurree::  A digit that gives meaning to a number.  The most significant digit (figure) in an integer is the number on 
the left.  The most significant digit in a decimal fraction is the first non-zero number after the decimal point.

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Understand place value and the number 

system including decimals
• Understand and use place value for decimals, 

integers and measures of any size
• Order number and use a number line for 

positive and negative integers, fractions and 
decimals; 

• use the symbols =,≠, ≤,≥
• Work with terminating decimals and their 

corresponding fractions
• Round numbers to an appropriate accuracy
• Describe, interpret and compare data 

distributions using the median and range

IInntteeggeerr  PPllaaccee  VVaalluuee

Three billion, one hundred and forty eight million, 
thirty three thousand and twenty nine
11  bbiilllliioonn  1, 000, 000, 000
11  mmiilllliioonn  1. 000, 000

IInntteerrvvaallss  oonn  aa  nnuummbbeerr  lliinnee

Divide the difference by the number of intervals (gaps)..
E..g. 100 ÷ 5 = 2020 40 60 80

RRoouunnddiinngg  ttoo  tthhee  nneeaarreesstt  ppoowweerr  ooff  tteenn
5495 to the nearest 1000

55000000 66000000

5475 to the nearest 100

55440000 55550000

5475 to the nearest 10

55447700 55448800

If the number is halfway between we “rroouunndd  uupp”

CCoommppaarree  iinntteeggeerrss  uussiinngg  <,>,=,≠
< less than
> greater than
= equal to
≠ not equal to

=
=
< EExxaammppllee  22

150   154   148   
137   160    158

PPllaacceehhoollddeerr

RRaannggee MMeeddiiaann
Difference between the biggest and smallest

3   9    8   12
RRaannggee::  BBiiggggeesstt  vvaalluuee    – SSmmaalllleesstt  vvaalluuee      

1122  – 33  ==  99

Range = 9

Spread of the values The middle value

EExxaammppllee  11
4 3   9    8   12

MMeeddiiaann::    ppuutt  tthhee  iinn  oorrddeerr          3   4   8   9   12
ffiinndd  tthhee  mmiiddddllee  nnuummbbeerr 3   4   88 9   12

MMeeddiiaann::    ppuutt  tthhee  iinn  oorrddeerr        
137  148  150  154  158  160

TThheerree  aarree  22  mmiiddddllee  nnuummbbeerrss
FFiinndd  tthhee  mmiiddppooiinntt 115522

ones tenths hundredths

0 ones, 5 tenth and 2 hundredths
0 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.01 + 0.01

= 0 + 0.5 + 0.02
= 00..5522

DDeecciimmaallss  

We say 
““nnoouugghhtt  ppooiinntt  ffiivvee  ttwwoo””

FFiivvee  tteenntthhss  aanndd  ttwwoo  
hhuunnddrreeddtthhss

DDeecciimmaall  iinntteerrvvaallss  oonn  aa  nnuummbbeerr  lliinnee

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0.02 0.04 0.06 0.08

0.2 0.4 0.6 0.8 1.2 1.4 1.6 1.8 2

One whole spit into 10 parts makes tenths = 0.1
One tenth split into 10 parts makes hundredths = 0.01

CCoommppaarriinngg  ddeecciimmaallss Which the largest of 0.3 and 0.23?

Ones Tenths hundredths 0.3 > 0.23
“There are more counters in the furthest 

column to the left”

00..3300
00..2233

Comparing the values both with 
the same number of decimal 

places is another way to 
compare the number of tenths 

and hundredths

RRoouunndd  ttoo  11  ssiiggnniiffiiccaanntt  ffiigguurree
370 to 1 significant figure is 400
37 to 1 significant figure is 40
3.7 to 1 significant figure is 4
0.37 to 1 significant figure is 0.4
0.00000037 to 1 significant figure is 0.0000004

RRoouunndd  ttoo  tthhee  ffiirrsstt  nnoonn  
zzeerroo nnuummbbeerr

-
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RRaattiioo  aanndd  SSccaallee
- Proportional reasoning…

KKeeyywwoorrddss
RRaattiioo::  a statement of how two numbers compare
EEqquuaall  PPaarrttss::: all parts in the same proportion, or a whole shared equally
PPrrooppoorrttiioonn::  a statement that links two ratios
OOrrddeerr::  to place a number in a determined sequence
PPaarrtt::  a section of a whole 
EEqquuiivvaalleenntt::  of equal value
FFaaccttoorrss::  integers that multiply together to get the original value
SSccaallee::  the comparison of something drawn to its actual size. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Simplify any given ratio
• Share an amount in a given ratio
• Solve ratio problems given a part

Solutions should be modelled, explained and 
solved.

RReepprreesseennttiinngg  aa  rraattiioo ““FFoorr  eevveerryy  55  bbooyyss  tthheerree  aarree  33  ggiirrllss””

This represents the 3 girlsThis represents the 5 boys

This is the “whole” – boys and girls together

This represents the 3 girls

This represents the 5 boys

This is the 
“whole” –
boys and girls 
together

DDoouubbllee  NNuummbbeerr  LLiinnee

55::33

OOrrddeerr  iiss  IImmppoorrttaanntt
““FFoorr  eevveerryy  ddoogg  tthheerree  aarree  22  ccaattss””

Dogs: Cats

1:2
The ratio has to be written in the 
same order as the information is 

given.
e.g. 2:1 would represent 2 dogs for 

every 1 cat.

SSiimmpplliiffyyiinngg  aa  rraattiioo  Cancel down the ratio to its lowest form

66::44
““FFoorr  eevveerryy  66  ddaayyss  ooff  rraaiinn  tthheerree  aarree  44  ddaayyss  ooff  ssuunn””

rain sun

Find the biggest common 
factor that goes into all 
parts of the ratio

For 66  and 44 the biggest 
factor (number that 
multiplies into them is 22) 33::22

÷÷ bbyy  22

“For every 3 days of rain there are 2 days of sun” – when this happens twice the ratio becomes 6:4.

RRaattiioo  11::nn  ((oorr  nn::11))
This is asking you to cancel down until the part 

indicated represents 1.

SShhooww  tthhee  rraattiioo  44::2200  iinn  tthhee  rraattiioo  ooff  11::nn

44  ::  2200

11  ::  55

The 
question 
states that 
tthhiiss  ppaarrtt  
hhaass  ttoo bbee  
11  unit.
Therefore
DDiivviiddee  bbyy  44

This side 
has to be 
divided by 
4 too – to 
keep in 
pprrooppoorrttiioonn

**HH**  the n part does not have to be an integer 
for this type of question

UUnniittss  aarree  iimmppoorrttaanntt::
When using a ratio – all parts should be in the same units

UUsseeffuull  CCoonnvveerrssiioonnss  
mmmm ccmm mm kkmm

xx1100 xx110000 xx11000000

÷÷11000000÷÷110000÷÷1100

gg kkgg
xx11000000

÷÷11000000

mmll LL
xx11000000

÷÷11000000

SShhaarriinngg  aa  wwhhoollee  iinnttoo  aa  ggiivveenn  rraattiioo
James and Lucy share £350 in the ratio 3:4.

Work out how much each person earns

James: Lucy

33  ::  44

James

Lucy

£350

MMooddeell  tthhee  QQuueessttiioonn

FFiinndd  tthhee  vvaalluuee  ooff  oonnee  ppaarrtt

= one part 
= ££5500

Whole: £350
7 parts to share between
(3 James, 4 Lucy)

££335500  ÷÷ 77  ==  ££5500

James = 3 x £50 = £150

Lucy = 4 x £50 = £200

£350

James: Lucy

33  ::  44
££115500::££220000

PPuutt  bbaacckk  iinnttoo  tthhee  qquueessttiioonn

xx  5500xx  5500

FFiinnddiinngg  aa  vvaalluuee  ggiivveenn  11::nn  ((oorr  nn::11))
Inside a box are blue and red pens in the ratio 5:1.
If there are 10 red pens how many blue pens are 

there? 

MMooddeell  tthhee  QQuueessttiioonn

Blue : Red

55  ::  11

Blue pens

Red pens
OOnnee  uunniitt
= 10 pens= one part 

= 1100  ppeennss

PPuutt  bbaacckk  iinnttoo  tthhee  qquueessttiioonn
Blue pens = 5 x 10 = 50 pens

Red pens = 1 x 10 = 10 pens

Blue : Red

55  ::  11
5500::  1100

xx  1100xx  1100

TThheerree  aarree  5500  BBlluuee  PPeennss

RRaattiioo  aass  aa  ffrraaccttiioonn

Trees: Flowers

3 : 7

Trees

Flowers

RRaattiioo  
FFrraaccttiioonn

Total number of parts

Number of parts of in group

10

3

FFrraaccttiioonn  ooff  ttrreeeessThere are 33 parts for trees

Tree parts 33  ++ Flower parts 77  ==  1100

PPii  ∏ CCiirrccuummffeerreennccee

DDiiaammeetteerr The ratio of a circles
circumference to its 

diameter  

Year 7 
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MMuullttiipplliiccaattiivvee  CChhaannggee
- Proportional reasoning…

KKeeyywwoorrddss
PPrrooppoorrttiioonn::  a statement that links two ratios
VVaarriiaabbllee::  a part that the value can be changed
AAxxeess::  horizontal and vertical lines that a graph is plotted around 
AApppprrooxxiimmaattiioonn::  an estimate for a value 
SSccaallee  FFaaccttoorr::  the multiple that increases/ decreases a shape in size 
CCuurrrreennccyy::  the system of money used in a particular country
CCoonnvveerrssiioonn::  the process of changing one variable to another
SSccaallee::  the comparison of something drawn to its actual size. 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  
ttoo  ddoo??  
BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Solve problems and explain direct 

proportion
• Use conversion graphs to make 

statements, comparisons and form 
conclusions.

• Understand and use scale factors for 
length

DDiirreecctt  PPrrooppoorrttiioonn As one variable changes the other changes at 
the same rate.

TThhiiss  iiss  aa  mmuullttiipplliiccaattiivvee  cchhaannggee

44  ccaannss  ooff  ppoopp  ==  ££22..4400

4 cans of pop = £2.40

2 cans of pop = £1.20x 
0.5

x 0.5

This multiplier is the same 
In the same way that this 

would be for ratio

4 cans of pop = £2.40

12 cans of pop = £7.20x 
3

x 3

Sometimes this is easiest 
if you work out how much 

one unit is worth first
e.g. 11  ccaann  ooff  ppoopp  ==  ££00..6600

CCoonnvveerrssiioonn  GGrraapphhss Compare two variables
kilo

me
tre

s

miles

Labelling of both axes 
is vital

This is always a straight line because as one variable 
increases so does the other at the same rate

To make conversions between units you need to find the 
point to compare – then find the associated point by 
using your graph.
Using a ruler helps for accuracy
Showing your conversion lines help as a “check” for 
solutions

CCoonnvveerrssiioonn  bbeettwweeeenn  ccuurrrreenncciieess

For every £1 
I have 90 Rupees

Currency is directly proportional

Pounds

Ru
pe

es

1100

990000

Currency can be converted 
using a conversion graph

£1 = 90 Rupees

x 
10 x 
10

£10 = 900 Rupees

Convert 630 Rupees into Pounds

£1 = 90 Rupees

x 
7 x 
7

£7  = 663300  RRuuppeeeess

630 ÷ 90 = 7

RRaattiioo  bbeettwweeeenn  ssiimmiillaarr  sshhaappeess
Angles in similar shapes do not change.
e.g. if a triangle gets bigger the angles can 
not go above 1800

UUnnddeerrssttaanndd  SSccaallee  FFaaccttoorr IInntteerrpprreett  mmaappss  wwiitthh  ssccaallee  ffaaccttoorrssDDrraaww  aanndd  iinntteerrpprreett  ssccaallee  ddiiaaggrraammss

Use ccoorrrreessppoonnddiinngg  
sides to calculate a 
scale factor

3 x 11..55  = 4.5

TThhiiss  iiss  aa  mmuullttiipplliiccaattiivvee  cchhaannggee
Missing length
8 x 1.5 = 12m

CCoorrrreessppoonnddiinngg  ssiiddeess  

3m : 4.5m

1 m : 1.5 m

÷
3 ÷

3

8m : 12m

1 m : 1.5 mx 
8

x 8

Note
Simplify to the
same ratio

Scale factor can also 
be calculated by: 

BBiiggggeerr  ccoorrrreessppoonnddiinngg  ssiiddee
SSmmaalllleerr  ccoorrrreessppoonnddiinngg  ssiiddee

Small corresponding side Big corresponding side

÷ SSFF

x SSFF

A picture of a car is drawn with a scale of 1:30

For every 1cm on my image is 
30cm in real life

TThhee  ccaarr  iimmaaggee  iiss  
1100ccmm Image : Real life

1cm :  30cm
10cm :  300cm

TThhee  ccaarr  iimmaaggee  iiss  
1100ccmm

x 
10

x 10

TThhee  ccaarr  iinn  rreeaall  lliiffee  
iiss  221100ccmm Image : Real life

1cm :  30cm
7cm :  210 cmx 

7
x 7

mm cm m km

x 10 x 100 x 1000

÷ 10 ÷ 100 ÷ 1000

Ratios need to be in the 
same units

1 cm : 250m
250 x 100 = 25000

1 cm : 25000cm

For every 1cm on my map is 
25000cm in real life. 

Year 7 
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Year 7 lines and angles
GGeeoommeettrriicc  rreeaassoonniinngg

KKeeyywwoorrddss
VVeerrttiiccaallllyy OOppppoossiittee:: angles formed when two or more straight lines cross at a point.
IInntteerriioorr  AAnngglleess::  angles inside the shape
SSuumm:: total, add all the interior angles together
CCoonnvveexx QQuuaaddrriillaatteerraall::  a four-sided polygon where every interior angle is less than 180°
CCoonnccaavvee QQuuaaddrriillaatteerraall:: a four-sided polygon where one interior angle exceeds 180°
PPoollyyggoonn:: A 2D shape made with straight lines
SSccaalleennee  ttrriiaannggllee::  a triangle with all different sides and angles
IIssoosscceelleess  ttrriiaannggllee::  a triangle with two angles the same size and two angles the same size
RRiigghhtt--aanngglleedd  ttrriiaannggllee:: a triangle with a right angle 

WWhhaatt  ddoo  II  nneeeedd  ttoo  bbee  aabbllee  ttoo  ddoo??  

BByy  tthhee  eenndd  ooff  tthhiiss  uunniitt  yyoouu  sshhoouulldd  bbee  aabbllee  ttoo::  
• Understand/use the sum of angles at a point
• Understand/use the sum of angles on a straight 

line
• Understand/use equality of vertically opposite 

angles
• Know and apply the sum of angles in a triangle
• Know and apply the sum of angles in a 

quadrilateral

SSuumm  ooff  aanngglleess  aatt  aa  ppooiinntt The sum of angles around a point is 360°

360°

67°
360° - 67°
= 293 °

B

C

D

E

O

33°

92°

FFiinndd  aannggllee  BBOOEE

Angle notation – find 
this missing angle 

Angle notation – 90°

90° + 33° + 92° = 205°
360° - 205°
BOE =115555°

SSuumm  ooff  aanngglleess  oonn  aa  ssttrraaiigghhtt  lliinnee
Adjacent angles that share a common point on a line add up to 180°

V
W

X
Y

Z
72° 42°

FFiinndd  aannggllee  XXWWYY
72° + 42° = 114°
180° - 114° = 6666°

VVeerrttiiccaallllyy  ooppppoossiittee  aanngglleess

Angle JNM is 
vertically opposite to 
angle KNL

VVeerrttiiccaallllyy  ooppppoossiittee  aanngglleess  aarree  tthhee  ssaammee

JNM = KNL

Other angle rules still 
apply.
Look for straight line 
sums and angles 
around a point. 

Form equations with
information from
diagrams:
2𝑥𝑥-12 = 42

2𝑥𝑥 = 54
𝑥𝑥 = 27°

SSuumm  ooff  aanngglleess  iinn  ttrriiaanngglleess SSuumm  ooff  iinntteerriioorr aanngglleess iinn  aa  ttrriiaannggllee  ==  118800°

Look at triangle notation. 
This indicates an isosceles 
triangle
∴ 180 - 43 = 137

137 ÷ 2 = 68.5°

The two base angles will be the 
same size

Have a go!
Tearing the corners from triangles forms 
a straight line which is therefore 180°

A triangle can 
only have 
ONE right 

angle

SSuumm  ooff  aanngglleess  iinn  qquuaaddrriillaatteerraallss SSuumm  ooff  iinntteerriioorr aanngglleess iinn  aa  qquuaaddrriillaatteerraall  ==  336600°

Convex
Quadrilateral

Concave
Quadrilateral

Interior angles are those that make up 
the perimeter (outline) of the shape

A quadrilateral is made up of two 
triangles = the sum of interior angles is 

the same as two triangles: 
180° + 180° = 360°

Interior Angles

AAnnggllee  PPrroobblleemmss Split up the problem into chunks and explain your reasoning at each point using angle notation

11..        Angle DEF = 51° because it is a vertically opposite angle DEF = GEH

22..  Triangle DEF is isosceles (triangle notation) ∴ EDF = EFD and the sum of interior angles is 180°
180° - 51° = 129° 129° ÷ 2 = 64.5°

33..      Angle EDF = 64.5°

Keep working out clear and 
notes together

-


