Year 9 Curriculum Overview Maths 2023-24

Year 9 Term 1
Unit Title Straight line graphs Forming and solving equations Testing conjectures Three dimensional shapes Constructions and congruency
Approximate Number of 6 6 6 9 9
Lessons

Curriculum Content

Use lines parallel to the
axes,y=xandy = —x
Using tables of values
Compare gradients and
intercepts

Understand and use y =
mx +c¢

Find the equation of a line
from a graph

Interpret gradients and
intercepts of real-life
graphs

Write an equation in the
formy =mx +¢

Model real-life graphs
involving inverse
proportion

e  Explore perpendicular

lines

Solve one and two step
equations and inequalities
with or without brackets
Solve inequalities with
negative numbers

Solve equations and
inequalities with unknowns
on both sides

Solve equations and
inequalities in context
Substitute into formulae
and equations

Rearrange formulae
involving one or two steps
Rearrange complex
formulae including
brackets and squares
Rearrange formulae
where variable is the
denominator of a fraction.

e Recap factors, multiples
and primes

e Use knowledge of types of
number and fractions,
decimals and percentages
to determine whether a
statement is true,
sometimes true or never
true

e Prove a statement is true
by showing supporting
method

e Conjecture with calculating
with evens and odds

e Expand a pair of binomials

e Explore the 100 grid

e Conjecture with algebra

e Understand why it is
harder to show a
conjecture a true than it is
to show a conjecture is
false

Recall 2D and 3D shape
names and language
Recognise prisms

Sketch and recognise
accurate nets of cuboids
and other 3D shapes
Sketch plans and
elevations

Identify a shape from its
plans and elevations

Find the area of 2D
shapes

Calculate the surface area
of cubes, cuboids,
triangular prisms and
cylinders

Calculate the volume of
cubes, cuboids, prisms
and cylinders

Explore volumes of cones,
pyramids and spheres
Find missing lengths given
the volume of a 3D shape

Draw and measure angles
Construct and interpret
scale drawings

Sketch the range of points
equidistant from a point,
straight line, shape, or two
points (loci)

Construct angle and
perpendicular bisectors
Construct a perpendicular
line; from a point on a line
and to a point from a line
Sketch the range of points
equidistant from two lines
Construct triangles from
given information

Identify congruent figures
and triangles

Know the least information
needed to construct a
triangle, using a protractor
and a pair of compasses
Explore the intersection of
multiple angle bisectors in
polygons

Links to prior learning

e Understand how to

substitute numerical
values into formulae and
expressions

Use algebraic methods to
solve linear equations
Use inverse operations to
solve equations

e Expanding two
expressions

e Factors, multiples and
primes

Names of 2D and 3D
shapes
Area of 2D shapes

Understand how to use a
protractor and pair of
compasses

Cultural Capital
Opportunities

The Gradient of a Ski Slope

Research the Goldbach

Conjecture

Investigating Pascal's Triangle

What is missing?

Where would you put the
CCTV cameras?

Assessment Focus

Formative assessment on the half term’s content covering a full variety of fluency, application and
problem-solving questions, lasting approximately 45 minutes.

Whiterose end of term assessment on the full term’s content,
lasting approximately 45 minutes-90 minutes depending on
Maths set.

Knowledge Organiser

Unit 01 - Straight Line Graphs

Unit 02 - Forming and Solving

Equations

Unit 03 - Testing conjectures

Unit 04 - 3D Shapes

Unit 05 - Constructions &
congruency



https://www.futurelearn.com/info/courses/maths-subject-knowledge-graphs-functions/0/steps/163857
https://www.britannica.com/science/Goldbach-conjecture#:~:text=Goldbach%20conjecture%2C%20in%20number%20theory,mathematician%20Leonhard%20Euler%20in%201742.
https://www.britannica.com/science/Goldbach-conjecture#:~:text=Goldbach%20conjecture%2C%20in%20number%20theory,mathematician%20Leonhard%20Euler%20in%201742.
https://nrich.maths.org/5593
https://nrich.maths.org/nicola
https://www.thechalkface.net/resources/loci_investigations.pdf
https://www.thechalkface.net/resources/loci_investigations.pdf

Year 9 Curriculum Overview Maths 2023-24

Year 9 Term 2
Unit title Numbers Using percentages Maths and money Deduction Rotation and translation Pythagoras’ Theorem
Approximate Number of 6 6 6 6 6 6
Lessons
e Explore integers, e Use equivalence of e  Solve problems with Recap angles in Identify the order of Use squares and
real and rational fractions, decimals bills and bank parallel lines rotational symmetry square roots
numbers and percentages statements Solve angle of a shape Identify the
e  Work with directed e Calculate percentage | ¢ Calculate simple and problems, using Compare and hypotenuse of a right-
number increase and compound interest chains of reasoning contrast rotational angled triangle

Curriculum Content

e  Solve problems with
integers and
decimals

e Calculate the HCF
and LCM

e Add, subtract,
multiply and divide
fractions

e  Solve problems with
fractions

e  Write numbers in
standard form

e Understand and use
surds

e  Simplify surds

decrease

e Express achange as
a percentage

e Solve reverse
percentage problems

e Recognise and solve
percentage problems
with and without a
calculator

e  Solve problems with
repeated percentage
change

e Understand growth
and decay and its
applications

e  Solve problems with
Value Added Tax

e Calculate wages and
taxes

e Solve problems and
exchange rates

e  Solve unit pricing
problems

e Calculate the time
period given principal,
rate and final amount.

e Understand and use
the terms debit and
credit

Solve angle problems
with algebra
Conjecture with
angles

Conjecture with
shapes

Link constructions
and geometrical
reasoning

Use the angle sum of
polygons to solve
algebraic problems.

symmetry with lines
of symmetry

Rotate a shape about
a point on, or not on,
a shape

Translate points and
shapes by a given
vector

Compare rotation and
reflection of shapes
Find the result of a
series of
transformations
Describe
transformations fully

Determine whether a
triangle is right-angled
Calculate the
hypotenuse and
missing sides of a
right-angled triangle
Use Pythagoras’
Theorem on
coordinate axes
Explore proofs of
Pythagoras’ Theorem
Use Pythagoras’
Theorem in 3D
shapes

Prove a triangle is
right-angled, using
Pythagoras’ Theorem

Links to prior learning

e Times tables facts
to12x12

e Use the four
operations, including
written methods

e Understand how to
find a percentage of
an amount with and
without a calculator

e Convert between
pounds and pence

Angles on a straight
line, in a triangle and
a quadrilateral

Understand lines of
symmetry in regular
polygons

Understand the
meaning of square
numbers and square
roots

Cultural Capital
Opportunities

Lowest Common Multiple

Calculating your pocket

Sudoku

money

VAT explained

Logic Puzzles

Transformation Art

Calculate the diagonal
Length of your garden
Real Life Use of
Pythagoras

Assessment Focus

Formative assessment on the half term’s content cover

ing a full variety of fluency,

application and problem-solving questions, lasting approximately 45 minutes.

Whiterose end of term assessment on the full term’s content, lasting approximately
45 minutes-90 minutes depending on Maths set.

Knowledge Organiser

Unit 06 - Numbers

Unit 07 - Using
Percentages

Unit 08 - Maths & Money

Unit 09 - Deduction

Unit 10 - Rotation &
Translation

Unit 11 - Pythagoras’
theorem



https://nrich.maths.org/6018
https://nrich.maths.org/6018
https://nrich.maths.org/13687
https://nrich.maths.org/13687
https://www.youtube.com/watch?v=a6RB4rIxWqI
https://parade.com/970343/parade/logic-puzzles/
https://nrich.maths.org/13431
https://sciencing.com/real-life-uses-pythagorean-theorem-8247514.html
https://sciencing.com/real-life-uses-pythagorean-theorem-8247514.html

Year 9 Curriculum Overview Maths 2023-24

Year 9 Term 3
Unit title Enlargement and similarity Solving rz?)t;gtﬁggnsproportlon Rates Probability Algebraic representation
Approximate Number of 6 6 6 6 3

Lessons

Curriculum Content

Recognise enlargement
and similarity

Enlarge a shape by a
positive integer
Enlarge a shape by a
positive integer from a
point

Enlarge a shape by a
fractional scale factor
Work out missing sides
and angles in a pair of
given similar shapes
Enlarge a shape by a
negative scale factor
Solve problems with
similar triangles
Explore ratios in right-
angled triangles

e  Solve problems with direct

proportion

e Use direct proportion and

conversion graphs

e  Solve problems with

inverse proportion

e Solve ratio problems given

the whole or a part

e Solve best buy problems
e Identify graphs of inverse

relationships

e  Solve problems with ratio

and algebra

e Solve speed, distance and
time problems with and
without a calculator

e Use distance time graphs

e  Solve problems with
density, mass and volume

e Solve flow problems and
their graphs

e Calculate rates of change
and understand the units
used

e Convert compound units

e Convert between L and
cm?

e Find the probability of
single events

e Find the relative frequency
of an event happening

e  Calculate the number of
expected outcomes, given
the relative frequency

e Understand independent
and dependent events

e Use diagrams to work out
probabilities
Use probability notation

e Use tree diagrams to
calculate the probability of
two independent events

e Use tree diagrams to solve
‘without replacement’
problems, with dependent
events

Recap substitution into
expressions

Complete a table of values
Recognise patterns in a
table of values for
quadratic graphs

Draw and interpret
quadratic graphs
Compare quadratic graphs
and their intercepts
Interpret other graphs,
including reciprocal, cubic
and exponentials
Represent inequalities on
a set of axes

Draw multiples of
reciprocal graphs
Investigate graphs of
simultaneous equations

Links to prior learning

Understand what the term
scale factor means

Know times tables facts to
12x12

Understand how to find a
fraction of an amount

e Simplify ratios
e Find equivalent ratios
e Share aratio into an

amount

e Understand how to convert
between units of measure

e Know and use the

language of probability e.g.

likely, unlikely, certain.

Understand how to
substitute numerical values
into formulae and
expressions

Understand how to simplify
expressions

Cultural Capital
Opportunities

Fractional scale factors in real

On a shopping trip work out the

life
How big is Hagrid?

best buys for different product
sizes and amounts

Work out the average speed of
a journey you make (Eg: a car
journey)

What is the probability of
winning the National Lottery?
Probability in real life

The perfect throw

Assessment Focus

Formative assessment on the half term’s content covering a full variety of fluency, application and
problem-solving questions, lasting approximately 45 minutes.

Whiterose end of term assessment on the full term’s content,
lasting approximately 45 minutes-90 minutes depending on Maths

set.

Knowledge Organiser

Unit 12 - Enlargement &
Similarity

Unit 13 - Solving ratio &
proportion problems

Unit 14 - Rates

Unit 15 - Probability

Unit 16-Algebraic
Representation



https://www.merrivalemodelvillage.co.uk/
https://www.merrivalemodelvillage.co.uk/
https://www.wbstudiotour.co.uk/wp-content/uploads/2020/06/at-home-activity-sheet-movie-maths.pdf
http://tradingstandardsblog.co.uk/unit-pricing-comparing-costs-and-value
http://tradingstandardsblog.co.uk/unit-pricing-comparing-costs-and-value
http://tradingstandardsblog.co.uk/unit-pricing-comparing-costs-and-value
https://studiousguy.com/8-real-life-examples-of-probability/
https://theconversation.com/the-math-behind-the-perfect-free-throw-91727

YEAR 9 — REASONING WITH ALGEBRA. ..
Straight Line Graphs

@whisto_maths

Ir---"-""""~"~""~"~""~"¥"~""~“"¥"“"¥*"¥"*"¥*"¥*"*"°*"¥*"¥*"¥*°‘"‘"‘"‘“"‘“"$¥7/"¥7/—¥V//—— -
|
| What do Ineedto be able || feywords .
| to do? | | Gradent: the steepness of a ne :
I I'l' Intercept: where two lines cross The y-intercept: where the e meets the y-axis I
: By t’é} end of this nit you shoukd be abe to: : : Paralel: two Ines that never meet with the same gradient |
| COQEZZ %@‘f@”&; | | Go-ordnate: a set of values that show an exact posttion on a graph :
|« Understond and e y= mx * ¢ : : Linear: Inear graphs (straight Ine) — near common difference. by addition/ subtraction I
: » find the equation of a I from a graph | | Osymptote: a straight Ine that a graph wil never meet |
| hiemrel gradent and intercepts of real- | | Reclprocal a pair of numbers that muttiply together to gve | I
| (fegaphs | 1 Perpendcular: two nes that meet at a right angle :
—— e d e
: Lines PW&“@' to the axes o Oll the points on this ne have | P'Ottln@ Uy=mx+*c Wﬂphg Q :
| va a x coordinate of 10
| [ [ 10 1 y=3x—1 3 xthe x coordnate then — ||
| //V e I x |-3{0|3 Draw a table to display this :
I - Lines paralel to the y axis take the form x Il y [-10] -] & information |
| \nteriectlon [ 1, = a and are vertical : : |
ponts X This represents a coordinate. pair
: T T Lines paralel to the x axis take the form y -0 :
| I R \ = a and are horizontal : : s |
I : [T ] N Qlithe ports onthis ne have — eg(3,-2) (7,-2) (-2,-2) 1 # You oy need two ponts to fom g~ |
| ol a y coordinate of -2 alllay on thi Ine. because the [ j‘ straight Ine. |
| y coordnate is -2 1] § I
——————————————————————————————— : |
| Compaf e Gmdlents ! \25\\% : : 3 Plotting more points helps you decide |
| 7 Y= The greater the (é& 1 if your caculations are correct (f I
y=mx+c gradent — the steeper W == TYTEI [ they do make astraight Ine)
: 4 Q%X the e Q) I: :
I
l x i % I l
| Thecoefficent of x the = 7° .77 ¢ ¢ 2% ’g.%x_ar 9@”@ I Remermber 1o jon the pornts to make. |
I rumber in front of x) tels us /, Paralel Ines have the ‘7%7{3\ Il 43 I
| the gradent of the ine / j same gradent 1 ] I
I ot A, A I e e e I

r-—H——mmmm—m"""—-1, - - - - -n-n-mm-mmmm-”mm-—_m-M-mm—-—-_--—- 1
I Compar e Inter Gﬁpts y =mx+c T:e y\:athy)je ?f cisthe pf;\m “t || y-mx*c The equation of a e |
I 02) 2+ 2 bch he lge- C{Ogsest “U 1| The coeffient of  (the rumber in front can be rearranged Eg | |
: ; LA oxs. ¥ iniercep [|  of ) tek us the gradernt of the Ine y=C*mx :
I -
| | tf%X The coordinate of a y intercept |: \ Th@ vale of ¢ is the point at C=y—mx |
| il awags be (Oc) I Y= mx + ¢ yich the Ine crosses the y- Identfy which coefficent | |
| — | | V\ f axis Y intercept you are. identifying or I
| ‘% U’%X'Af Lines with the same y- I y and x are coordnates comparng I
| E‘ intercept cross in the same ========================-'|'
= an \0 » poee | Real e araphs |
———————— ’— —_———— e —— — — — — — — —— —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g~lntercepth;hows the :
- _ - - _ ________________ Complete the table of values to show the cost of hiring the plumber. minimum cnarge.
: Find the CQU&UOH froma N aPh I Tme®) | 0 1 2 3 8 The gradent represents the/ |
I (ol) y The Gracrt. :: Cost (£) £25 €125 price per mie |
I ﬂt’e Y ; : 6 _r; o y=2x+1 I real Ife. graphs ke this valves will aiways be. positive. because they |
I g \ ; : 37 || Medsure distances or objects which cannot be negative :
: : The drrection of the Ine indcates a positive :| Direct Proportion graphs  To represent direct proportion the graph must start ot the orign |
1

I -2 -] no2 3 4F gmdlent /’/ I A box of pens costs £2.30 I

B Q) S, Il |
I ! 6 % /}pe " When you have O pens Complete the table of values to show the cost of buying boxes of pens.

-2l W Iy, this has 0 cost Boxes 0 1 2 3 8 |
! S &

SR & % I\ T gradient shows the Cost (£) £230 I

: 3 Il price. per pen |




YERR 4 — REASONING WITH ALGESRA. ..
Forming and Solving Equations

@whisto_maths

| What do | need to be able
| t0d07

| By the end of this unit you should be. able to:
| = Sole inequaities with negative numbers

| * Sobe equations with unknowns on both sides
|+ Solve inequalties with unknowns on both

I sides
I

|

I

|
I
Inequaity: an inequality compares who valves showing if one is greater than, less than or :
equal to another I
Variable: a quartity that may change within the context of the probem |
Rearrange: Change the order :
Inverse operation: the operation that reverses the action I
Substitute: replace. a variable with a numerical value :

I

Substitute into formulge and equations
Solve: find a numerical value that satisfies an equation

Rearrange. formulae

—— e d e e e
r——---------=-=-=—-=-=- b | r ____________________________
| Soke equatiors vith brackets @ | Form and sobe nequaities @ |1 nequalties vith neatives |
I i
: 204 | a4 | x4 3(2x+4)- 30 :| .@ I: Method | Make x posttive first :
30 R 46 number is greater than |1
a LS S - | ind the possible range of values * *
I 30 - bx + 12=30 I I - :I 2 N l7 + 3y e ) :
| T = -2 -2 || A+ 2>l II 7o XS rueorhangvae |
| 30 = I Solve | | 5 3 smler than -5 |
: x|x|,|x|x|x. bx =18 :I X = -3 4— ) — || |: =3 +3 I
18 -6 -0 x- I I D> |
| I x>3 1 CHECKT |,
L O IR ol Saler Bigger 2-3-6) - 20 |
I T R T [ i+
 Equations with unknown on both sides :' Inequolties vith urknown on both sides | b 13 TRUE/ CORRECT |
I | Soling inequaities has the same method ds li
I I
: W53 2 ST I! equations “ Method 2 Feep the negtive x I
| -2x -3x x| x[x 24 |i 5(x+4)<3(x+2) Check i 1 2__‘3)( > Z x s true for any vabe :
| y+5-24 T 5 :| x+0<3x + 6 : ] _3 s bigger than -5 |
I 5 = | 22046 p(-6+4)<3(-5+2 Il 7774 |
| I <-4 5(-4)<3(-6) I B} This cannot be
box-n ' :I x<-1 205 1 X232 : :
X<-1( U< . ne...
e e N |
= = -~ T T T T T T T T T T T T T T T T T _
| Formuloe and Equations ~ Substitute in wies I x <D Kﬁg;?ﬁ;‘;guﬁfgﬁﬁgﬁz |
|L Formulae — all expressed in symboks Equations — include numbers and can be solved | ! inequalty :
________________________________ I ——— e —_————
S — _ __________________ - I _______________________ =
: Rearranding Formule (one step) : | Rearranding Formulae (two step)
I an equation (find x) In & formula (make x the subject)
‘ ue 4-3-1 Wy-s-a
y | Rearrange. to moke y the subject 3 43 - f
y=x-e 4- 2 o0y
+4 +4
- X=a*s
y—>*z2—>X Using inverse operations or fact x=3 y

Yye— -z «— X

I

The steps are the same for solving and rearranging

Rearranging can akso be checked by substitution

Language of rearranging. .. Rearranging s often needed when using y = mx + ¢

eg Find the gradent of the Ine Ay -4x - 4

|
|
|
|
|
|
|
: famiies wil guide. you through
|
|
|
|
|
: Make y the subject first = 4x + 9

I
l
l
7
1
1
I
I \
rearranging formulae I I
I
I
I
I
I
I
I
I
I
I
g
I

I

I

I

I

I

I

I

I

I

J |
I

I

I

I

I

I

Gradent = 4= 2 |
4 I



VEAR 4 — RERSONING

@whisto_maths

What do | need to be able

{o do?

By the end of this unit you should be able to:
Use factors, muttiples and primes
Reason True or Fake

Reason Olaus, sometimes never true
Show that reasoning

Make. conjectures about number

Expand binomials

Make conjectures with algebra

Explore the 100 grid

HCF: highest common fact
LCM: lowest common multi

Muttiples: found by muttiplying any number by positive integers
Factor: integers that muttiply together to get another number
Prime: an integer with only 2 factors

Verify: the process of making sure a solution s correct
Proof: logical mathematical arguments used to show the truth of a statement

WITH ALGEBRA. ..
Testing conjectures

or (biggest factor two or more numbers share)
ple (the first time the times table of two or more numbers match)

— e e e o — — —— —— — — —— —— —— — — — — d
r—— - A —_ _ _____________ r--r--———HH—}H+—TH®™"—H/—FF—"—FF"—FT -——F"—-—-Ff"~""F"T‘/"F=-"="—"""F"""""—=-=-— -
| Factors, Muttiples and Primes (R : I Troe or Fake? Counterexamples
_ Hi Thi 't doubling it
Muttipication part-whole HCF — tihest oommon factor Congecture \S\sg ;a&ﬁ@wa?ach?rrg ’

HCF of Band 30 |

12,306)9 18
123,560 10, 5, 30

Common factors are factors two or more numbers share

\ models

LCM — Lowest common muttipk

O pattern that is noticed for many cases

The numbers in the sequence

"

Only one courterexample is needed
to dsprove a conjecture

\
12,4..

are doubling each time.

[ LeMofdand 2|

[ 4 ] 21827,56455%

(1| 1224604860

Ol three prime factor
trees represent the
same. decomposition

Numerical verification ] Show the stages to a solution with numerical values

Show dlgebraic properties of the solution

Olgebraic vertiation ] You may want to use pictoridl images to support this

Proof ] Simple proofs using algebra

Compare the. left hand side of an equation with the ‘
right hand side — are. they the same or different?

Every vale always supports the statement

No example supports the statement

Examples to tn

Examples show the statement being true and Oand |

counter examples to show when it s false

Fractions
Negtive
numbers

Use numerical verification first
Use pictorial verification — the representations

Even Odd of numbers of odd and even
(2n) 2n+1)
Mutiple of 2 One more than any even

|
|
I 1(2|3]|4|s|6|7]8]a]|0]

e e e e d .,
F———————— e — — — — — =]  Intermsof m' s used 1 1213|1415 16|17]18]19]20] |
:EXPaﬂdlﬂq binomiais o H to ";aki Qelntemhiauom 2122|2324 25|26 |27|28| 29|30 :

— a tiles about. relationships
[2(x+2)=2x+4 m [ beteen numbers 31|32|33|36|35]36 37 38|39 |40 |
| .t Olgebra ties can 1 :I 41|42 |43 |44 | 45| 46| 47|48 |49 (50| |
| represent a binomial | |
51|52 53|54 |55|56|57|58/59]60
| E| -EE expansion x2 x I |
| Has two terms Posttive. valles || POS\UOY\S Of numbers in 61 | 62| 63|64 |65|66|67|68|639|70 I
| I relation to n form 7 |72|73|7|75|76|77| 78|79 | 80| |
|

| I expressions I
|Gc+3)(x+3) =x2 +6x+9 . Ompg e 81|82|83|84|85|86|87|88 83|90 |
| I 9 htpf 91 | 92|93 | % |95 | 96| 97| 98 | 99 [100| |
| The order of the binomial I Hr? _f f |
: m;f é‘)f;“@r;gc hs no mpact on the : | The size of the grid for |
outcome I E4 One row below n generalsation changes the I
| which simplfied to eq (x +3)(3 + %) I 10 X |
| three tesms I n + relationship statements |
| I |
- - - 4



YEAR 4 — CONSTRUCTING IN 7D/3D. ..
3D Shapes

What do | need to be able
to do?

| |
I I
I I
| Bg the end of this unit you should be able to: |
| Name 2D & 3D shapes :
I« Recogrise Prisms |
e Sketeh and recognise nets |
I

I I
I I
I I
I I
I I

I
i |
: AD: two dimensiors to the shape eg length and width |
| 3D:three dmensions to the shape e kngth, width and height I
| Vertex: a poirt where two or more ne segmerts meet :
: Edge a Ine on the boundary joining two vertex I
| Face: a flat surface on a sold object |
I Gross-section: a view inside. a sold shape made. by cutting through it :
: Plan: a draning of something when draiwn from dbove. (sometimes birds eye view) |
| |

Perspective: a way to give llustration of a 3D shape when drawn on a flat surface.

* Draw plans and elevations

*  Find areas of 2D shapes

*  Find Surface area for cubes, cuboids,
trigngular prisms and cylinders

*  Find the volume of 3D shapes

[ e —— — — ——— — — ——— — — ——— — ———— — —————— TITr——— - - ————
| Name 2D & 3D shapes 1] Re,(‘,omge prisms 0 sold object with two dentical ends
: Il and flat sides

I ‘ .
OHmmAN A O 8 N
| Circe Square Rectangle Triangie Zhombus Trapezim Paralelogyom Hexagon Il \ A .

Il
g IO AD 4.
Il
i 0 cylnder although with very simiar properties does not

|
|
|
|
The cross section will ako be identical :
|
|
|
|

pes that fit inside the sho
I The direction you are considering the shape. from cubes T T s the shape

| determines the front and side views

I
Iarw Of JD Smpes o | : For other shapes = not al the sides
| | are the same, so cacuiate the
| Rectange | Triange | : indvidualy

abods yu on 050 7 Topgnd |2 x 6

find one of each
face and doubke it ‘T Bottom  12x 6

Trangloe o bosed |
Culinder Sphere Prism Telrabedron 421;5.;}1@ Il have flat faces so is not categorised as a prism
_______________________________ - __ .
_________________________ Nt 4.1 . .~ -7
|| Skefch and recognise nets |
: | Do they have the same ) /\ . :
g o Visudlise the foldng 1] numper of faces?
A || of the net | | b -
| . Wil t ke the | | L Where do the edges V I
cuboid with all sides | | N Jon? ] I
touching [ | N :
I | Ore the shapes of the -
I | g 7 faces correct? I
lem grids help to draw accurately | | W/ |
_________________________ S S |
U pns and eleva s —— 1 Surface area sesvsrs i avesss || Volumes Ve s e 5 suwe t hes o |
| 0y and e|evat|0ﬂg 1l 9 bs o 0 S Voume is the 3D space it takes up — ako
that wil form the. overal surface area known as capactty if using lquics to il the |
D : : 6m ‘ ’ % @ X 7 space |
ides —
'! B e [T et | 1 St
ron soe cakulated by counting the number o
| | For cubes and |4 back I2x 7 ;
I
I

V)0 390108 81 SapIS |9 Jo wnS

[ Cubes/ Cuboids = base. X width x height }

Remember muttipleation is commutative

| BasexHeight | | | | %xBase x Perpendcur height |m—————————— — Cross section

| b e T Tl

| = . : | Surfoce area - CUhndefS The area of the circle : | .

| Pardlelogram/ Rhombus | : N— X raaus? [

Base x Perpendcubar heigrt ‘ i

: feen g | | roumference The vidth of this face & the | : Prisms and cylinders

I | I < e gs the circurference | | Cross section = ared cross section x height

| Oreai of a trapeziom Orea of a circle | | 7T X dameter X height | | |

| _arb)xh . 1T X radus® | | | L Height can ako be. described as depth |

2 | YRt yapay eyt iurye Ay

| b | . . r-—————————————= -
'x | 2 X 7T X radis® + 7T X diameter x height | | Oress —square uns Qg and volmes can be. |

I I I

| a | | | | Volmes — cube units ft in terms of pi 7t



YERR 9 — CONSTRUCTING IN 7D/3D. ..
Constructions & congruency

What do | need to be able
to do?

| |
I | I
| I

I
| By the end of this unit you should be abke to: [ I
| Draw and measure angles : |
: * Corstruct scale drawings | :
| |
I | I
I | I
I | I
I | I
I I

Protractor: piece of equipment used to measure and draw angles
Locus: set of points with a common property

Equidistant: the same dstance

Discorectangke: (a stadum) — a rectangke with semi circkes at either end
Perpendicular: ines that meet at 90°

* Find locus of distarce from points, Ines, two

lines
* Corstruct perpendculars from points, lines, Ore: part of a curve
anges Bisector: a ne that duides something into two equal parts

*  ldentify congruence
*  ldentify congruent triangles

Congruent: the same shape and size

Draw and measure anges || Scale dramings O || Locis of a dstarce from a pont

Make a mark at 35° with a pencll
Ond joi to the angle. point (use a
ruler) .

|

|

|

|

| T G R, Py
| %)

I/

|

|

Draw a 35°
ange

Qll points are equidstant (the same
distance) from the fixed pont in the

O picture of a car is drawn with a scale of 130

dstance and now use your |

|
|
| |
I ¥
I ! I [ midde.
/ L I °ot—>
y g | | For every lem on my image is | |
/ b 2 L 30cm in redl ife I
\ / %— | : I
The ange | | The car image is & : I A Equipment reeded
| Make sure the cross s ot the end | | [0cm Image - Real Iffe | ¢ pont 5 n the cormer The radus & the dstance
| of the e (where you want the | o em 30cm Y\ < | | it can only make 6 quarter from the fixed point
| ange) ' : < gwcm SOOcmD = y / ok
e e Il________________!l.._ﬂ:—_b _______________
__________________ - —————————————————|r—————————————
: Locus of a distance from a straight ine : Locus equidistant from two points : | Construct a perpendicular from |
| |
I Ol poirts are | I | I a Olnt POW I
| f equdstant (the | I Oko a perpendour bieclor | | | Lne I
| 1 same dstance) | : T | | ‘/;/’p’ / |
I from ine | Joined, this nex e ntersects | | | ” 0 I
| - . (et ) || e, o
The ends of the Ine are S Lapent reecd I | -M\:’ [ | point to place. the compass / |
| The Ine s straight so a ruer | | I S I
| fired ports s used for the straight Ines | | f pa | | |
| paralel to your orignal Ine | | ] I | | feep the compuss the same |
iy |
iy |
iy |
I
|
|

': o= =-—=—=—=—=—=—=—=—=-x : Jon the intersections with rext ponts to moke new 7
ruk
LOCUS of a distance from two lines I Feep the compuss the same ot nlerconnecting arcs =
| | | szt and o o arcs ll points on this e are ~
0 S rom s
I [ 0o an andle bsector J I [ edch port equdstant from both pornts === Comecting the arcs mkes the biector]
I This cuts the angle in half I‘:__E::::::::::::: |
: Fr?r?hthf m@(k vertetxhdmw t':o aresthat | :Conqment ﬂopreg : [ If Pis @ pont on the Ine the steps are the same } |
cut the nes forming the ang I ————————————— =
I h}— | I - I
I . &eep the compuss t?e S“tmdg‘ie and use : | Congruert figures are identicdl in I Congruent triangles |
_ e new arcs as centres to draw
| 27 lersecting arcs n the miade | I sie ond shape — {hey con be I Side-side-side I
I ) (! reflections or rotations of each [ I
| e Join the vertex to the intersection | I F other | | Qthvee sdes on the triande are the same size |
oo 3 ey |
__________________ hgle-side-angle
r | I |
Two angees and the side connecting them are equal in
: Constructing T”amles : Congruent shapes are. identical — al corresporang ses |11 mﬁa@kg ? A
Side, Ongle, Ongle and angles are the same size I |
I . ) | I Sde-ange-side I
: RRXRXXEMOH : 0CB - KM L I I Two sides and the angle in-between them are equal in |
Sice, Oinge, Sde 5 em 5 I o trianges (i wil dkso mean the. third side. s the same. |
| . . | A/
| Fnanananacg | A 5 5 “ | : size. on both shapes) |
3 5cm cm I
| ek Sce, S - | I { Rignt angle-hypotenuse-side ] :
Because al the angles are the same and 0C-KM BC-LM
| . i | trangls 0BG and LM are congroent | | The triandes both have a right ande, the |
| Ll LT | | | hypotenuse and one side are the same |
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VEAR 4 — REASONING WITH NUMBER. ..

@whisto_maths

What do | need to be able
to do?

| |
I | I
I | I
I I
| By the end of this unit you should be able to: | |
|« Identify integers, redl and rational numbers : I
: * Work with directed number | :
! |
I | I
I | I
I | I
I | I
I I

»  Solve problems with number

e Find HOF/ LCM

e (dd/ Subtract fractions

» Muttiply/ Dwice fractions

o Write numbers in standard form

Integer: a whoke rumber that is postive or negative
Rational: a number that can be made by diiding two integers
lrrational: a number that cannot be made by dviding two integers
Inverse operation: the operation that reverses the action
Quotient: the resutt of a division
Product: the resutt of a mutipication
Multiples: found by muttiplying any number by posttive integers
Factor: integers that muttiply together to get another number

|
| Integers, real and rational numbers
| Rational — root word: ratio

| | Directed number
| | (Oddition

: ‘ Real numbers: % stems from 2| (% of the whok) ‘

: Irrational numbers: v/2 the. soltion is a decimal that 1
never ends and does not repeat

The square root of a negative is not a redl
number and cannot be found

HEAH @ |

l'is a common factor of dl
numbers
: Common factors are factors two or more numbers share

| HOE — Highest common factor
|| KFoflsani30 |
|

I/
N 18 | 123/6/9 18

Il 30
|

A

1435610, 15 30

: LCM — Lowest common muttiple

:[ LMot dand 1 |

' 1918 27 36,45, 54

l\ 2 \ 12, 24, 36,48, 60

LCM - 36

The first time their
muttipes match

__________________!I ~ ix"q‘_

l Standard form @
Ony integer
Ony number ny nteg
between | and Axlon g
kss than 10

[ox 1o 8x 10° | [(1ox 10°) + (0.3x 10°)

= 600000 + 800000
=03 x 10°+10°
- 1400000 9+ 03

= L4x 105 =Hx |04

I Zero par
:: Fl+1-0
:: Subtraction
I OO.. 2
| 00 @O
II e

I | Representation for calculation

N

0

Generaisation

)

Generaisation

Two [ left

“Subtract” — means take
Wy Or remove,

00@® -3

OO’O

Muttipleation
00e/ 000

Ax-3=0

Dwisions are the inverse operations

The act of
making
counters
into their
negative is
tuming
them over

§ =2 9

Brackets around negative substitutions helps remove

calkulation errors

A0—b=2xH—(-

[ | = —
HHHHHHHH 15

I
I
I
| 12
I R
|

| Muttivication/ Duision of fractions @

| |
| : Shade in 3 Rw&aﬁ it
s on ths
II e 4 many rows
473

This many comns

]

2 3

54
-

I
I
I
I
I
: : ( Remember to use reciprocals
I
I
I
I
I
I

Miltipling by

Represented

2 ke equivalent fractions
to find a common

muttiple for both

denominators

a reciprocal
gles the

Same

outcome.

<+
Parts shaded
~

Total number of
parts in the diagram



YERR & — REASONING WITH NUMBER. ..
sing Percentages

@whisto_maths

By the. end of this unit you should be. able to:

* Cdeuldte percentage increase and decredse

»  Express percentage change

»  Solve reverse percentage probems
* Solve percentage probems (caculator and

|

|

|

|

|

|

: * Use FDP equivalerce
|

|

|

: non cakculator problems)
|

Percent: parts per 100 — written using the / symbol

Reduce: to make smaler in valve
Growth: to increase/ to grow
Integer: whole number, can be positive, negative or zero
[

Multipler: the number you are. muttipljing by

i
l
l
l
l
l
: | Equivalert: of equal vabe
I
l
l
l
l
L} Profit: the income take away any experses/ costs

Decimal: a number in our base. 10 number system Numbers to the right of the decimal place dre called decimals
Fraction: a fraction represents how many parts of a whole vale you have

nvest: use: money with the goal of it incredsing in valve. over time (Usualy n a bank)

e

e ——
r——— _ _______________ - - - T - - - - - - - - - -
| FDP Equivaerce (R I Convertig FOP - @
| Percentase |:
| v N 100/ = a whole = 100 hundredths I Ths dko 70 out of 100
| 2 AN I: 70 oS squires — —5 70 k_wundr;dths
I = [0 hundredths II 100 70 - 100 70 “hundreaths” =707
| & 0 out of 100 I | tng a = 7 Tenths”
.- N 0 11| calutor 07
| 01 One hundredth 1 Be careful of recurring decimals
: 10010 (one whol spit into 100 equal parts) ” E_ —| =0 | Convert to a decimal eg 1 -03333333
|| ores tenths hundreaths || \ 3 - (;3
| s 0 I x 100 converts to g The dot above the 3
| I percentage
e
I
| Pescentage Iorease/ Decrease (R ) |1 Percentage change @
I
I Decrease Increase Il
I : I'bought a phone for £200
| 100~ > < 1007 e
: |— | | | : : 00/ Ol vaves of
| 427 Decrease by 587 herease by B7 || f p— 4 Chinge compare
I . I I £125 [E—— to the ORIGINOL
I valve
| Motipier 007 + 127 = 112/ Multipler : : Percertaae loss
| 100~ 058 =042 4™ Less toon | 000U~ 11 4 Mretn | | B 73
T T T T T T T T T T T T T T T T T T T T T T T T 11 : .
| Reverse Percentaces X Dl g e,re,ncel e 'l]alues x 100
| 1407 of my rumber s I riginat vatue
| 407 of my number is 16 84 What s the original |1
| What am | thirking of? nomber? I
: : ' Thought a house for £180000]
| Original Nurmber (1007/) Orignal Number (1007) | : lter soud  for £216,000
| A ': N I 00/
| [4T4]4]4]4]4]4]4]4]4] [leleleleleloTolelelelelelele] 1 | : l
I N ] E150000 |
: H/dl@ 84 : : I [ 1]
| 407 - 6 Try to scake down to 10/ or 140/ - 84 I Percertage proft
| ' 7 and then scale back up 0/ -6 I e
| 07 -4 to 1007/ ’ ['1 Morey made (profit 36000 100 20/
| 100/ - 40 1007 = 60 I ate) 180000
| -



YEAR 9 — REASONING WITH NUMBER. ..
Maths & Money

What do | need to be able
to do?

I

I

I

I

: By the end of this unit you should be able to:
| * Solve. problems with bils and bank

| statements
I

I

I

I

I

I

| i
I !
| : Credt: money being placed into a bark daccount :
| | Debit: money that lkeaves a bank account I
: | Balance.: the amount of money in a bank account I
| : Expense: a cost/ outgong |
X Deposit: an intial payment (often a way of securing an item you wil liter pay for) :
: | Muliplier: g number you are multipljng by (Muttipter more than | = increasing, less than | = decredsing) |
| Per Onnum: each year I
: | Currency: the type of money a country uses |
| : Unitary: ore — the cost of one :

*  Cdeulate simple interest

*  Cdleulate compound interest

*  Cdculate wages and taxes
 Solve problems with exchange rates
 Solve unit pricing problems

Mo bt ot o T T T T T e e T T T T T T T Mooy 1 1
| Bils and Bark Statements : | Smpk nferest ey 300 i
| Bils — tell you the amount items cost and can show how W For each year of investment the interest remains the same 250 |
: much money uou reed 1o pay Menu Price : I Principal amount xInterest Rate x Years & |
| Some can include a total | : 100 150 |
| Look for dfferent units Mk 89p | | Prircipal amount is the amount invested in the account 100 :
| (st inpence or pounds) Tea £1.50 || eg lnvest £100 at 307 simple interest for 4 years 50 H I
| L 100 x 30 X 4 This account earned £120 interest 0 |
: Bank Statements : L 100 =£120 1 0t the end of year 4 they have £220 0 1 2 3 4yl
_____________________________ -
| Bank statemert can have neggtive balarces if the money | |_ T T -
ey
| spent is higher than the money coming into the accont | |COMPOUHd Interest 300 — :
: I | interest i added to the curvent vabe of investment at the 250 I
| Date | Descripton [ Credt [ Debt | Balarce : : end of each year so the next year’s interest is greater 200 |
h I
: S‘jpl Salary £1500 £1500 : : Principal amount x Multiplier Y €ars 150 :
N 100
: s‘jm Mortgage £600 £900 : : eg lnvest £100 at 307 compound interest for 4 years - I
I [ || 100 x 1.3* = £285.61 | 1hs dccourt hos £285.61 in total I
I §jp Bday Money £15 815 | at the end of the 4 years ° =01 2 Yo :
\———————— e
r—-——— = ———-— —_rF—_—_—————————————— I~~~ == === =——==== A
| ale, Odded Tax (VOT) : I Wages and Taxes | Exe Rates :
| | : Sdlaries fall into tax brackets — which mears they | : 14 |
: VAT is payable to the government by a 1| P this much each mortth from their salary | | XL »| $1.40 |
| buaress the U VAT 5 20/ ond Iy £1 g |
| added to items that are bought I Torable Income | Tox Rate | | |
£12 501 to £50 000 20% I 200

I I I £50001 to £150 000 40% | I X 200 X I
: Essential items such as food do not : : over £150 000 45% | : v :

inchde VOT Quer time |
| Ll Time and a half —mears 15 tmes therr hourly rate | I £200 ™ £280 I
| I'1 Dol — 2 times thew hourly rate | [ x1l.4 I
e o e e . | |
T T T T T T T T T T T T T T T T T T T T T T T T T T T | I
| [ it Dyini I} When making estimates it is also seful to use estimates to |
| Unit Pricn To cacuiate wit per cost you diice by | : check if our solution is reasonable I
I 4 Oranges 5 cupcakes the cost y I
! £1 £1.20 1 !
I . R e | | Use inverse operatiors to reverse the exchange process |

I |
| 4 = £1.00 D Lo 5=£120 item has the cheapest vale | : Common Currencies :
I 2 = £0.50 +5 : [ United Bingdom £ Pounds I
I D; 5 There s a directly proportional | || United States of Omerica S Dolars |
: 1=£025 ' 1=£0.20 relationship between the cost and | I'| Europe 9 Euros |
I I

I |

Cost per Unit number of units



YEAR 9 — REASONING WITH GEOMETRY. ..
Deduction

@whisto_maths

What do | need to be able
to do?

[ |
[ |
: : Parale!: two straight lines that never meet with the same gradient :
o 11 Perpendicular: two straight nes that meet at 90° I
By the end of this unit you shaukd be. abke o I : Transversal a ine that crosses at least two other lines |
: | Sum: the. resutt of adding two or more numbers :
[ |
[ |
[ |
[ |
[ |
[ |

« Soke ange problers Conjecture: a statement that might be true but is not proven

e Mdke conjectures with angles
* Make conjectures with shapes

Equation: a statement that says two things are equal
Polygon: a 2D shape made. from straight edges

|

|

|

|

|

|

: o ldentify angles in paralel Ines
|

|

|

| Counterexample: an example. that disproves a statement
|

I

I

B Because co-interior angles I
have a sum of 180° the I
highlighted ange is 110° :
I

I

I

I

Because corresponding
anges are equal the

|
|
|
|
: Because alterndte angles are
|
|
|
|

equal the highlighted angles highighted angles are the ©
are the same size oM. size ! C .
|1 Os angles on a line. add up to 180° co-interior angles can
|1 also be cakculated from appling alternate/ corresponding
|1 rukes first
. e — |
e |
: SO|W\0) UlYMk’, problems Link angle facts to algebra Form an equation State the reason Solve :
| Ondes on a straight Line . . The sum of angles on a 2% + 4x = 180° |
I 150e 2 $ 2x +4x =180 straight Ine. is 180 © |
I — 6x = 180° |
| ; x = 30°
, . Interior Ongles |
| Verticaly opposite angles /,{5"\\ émf_s os s 150° The angles enclosed by the I
: E@UO\[ zv ' um ot anges I pOU@OY\ I
Ongles around a point A , |
| 360 ° /= \ / \ Isosceles have the same (number of sides — 2) x 180 |
| e base angles |
-
r-——— """ "—"—"—"—"—"—"—"—"—"———— |~ T T T T T T T T T T T T T T T T T T
| Making conjectures with andles Making conjectures with shapes

° 0 O Keywords and facts to recal with shape
Olays
Oreai the amount of space inside a shape
Perimeter: the length around a shape
R

Sometimes
eglar Polygons: Oll sides and angles are. equal

Quadrilateral Facts

Disproving a conjecture

Proving a conjecture

= Square
Only one. counterexample is needed to
0 pattem s noticed for Iy one count pl t Ofses equsze Opposte sdes are purdll
many cases dssprove a conjecture Ol angkes 40 m Opposite angles are equal
Opposite sides are paralel Co-irterior andes
Rectange
-/ Ol angles 90°
v Oppostte sides are paralel P fite
L No parale! nes
Opply the dngle ruks Test the theory Make conjecture L/ Equal lnaths on top sides
A Rhombls i Equal engths on bottom
180 —70 —20 =90 )t/\( Ol sides equal size G

The angle. that
meets the
circumference in a
semi circk s 90°

The sum of
anges in a
triange 15 160°

180 —85 —5=90 Oppostte angles are equal

180 —45 —45=90

'

—— e — — — — — — — — — — — — — — — — — — — — — ]

B

sides
Ore pair of equal andles

|
|
|
|
|
|
|
|
|
|
|
Paraleloargm |
|
|
|
|
|
|
|
|
|
|
|
|



VEAR 9 — REASONING WITH GEOMETRY...

@whisto_maths

I ______________ m-T-—-— - - - _ - - - _ - - - - _—_-_—_-_—_-—_—-—_—————— -

I What do | need to be able

Rotation ¢ Trarslation

| to do?

: Bg the end of this unit you should be able to:
I Identify the order of rotational symmetry
| « Rotate a shape about a point on the

| shape

|« Rotate a shape dbout a port not on a

l shape

: *  Trarslate by a gen vector

| Compare. rotations and reflections

Rotate: a rotation is a circular movement

Symmetry: when two or more parts are identical after a transformation
Regular: a regular shape has angles and sides of equal lengths
Invariant: a point. that does not move after a transformation

Vertex: a point. two edges meet

Horizontal: from side to side

Vertical: from up to down

I_ ______________ —_—— e —— — —
. f-—_---- - -T-=-- T T == -
I Rotational Symmetry T’%&‘igﬁfﬂ J‘;m‘%k 11 Translation and vector notation :
: : : : How far left or right to move |
| Trace your shape (mark Neggtive valve (eft) |
: the centre, port) | : Vector | ( 1 )4/ Posttive valve (right) |
| : | Notation -2 |
I A Rotate your tracing I o far wp or domn tomove. |
| paper on top of the il Neggtive valve (down) |
I original through 360° I (=3 Posttive value (up) :
: y y ) 3 Count the times it fits : : m; o ( 3 ) I
I back into itseff i I
' il |
| ¥ O regular pentagon has rotational symmetry of order 5 | | :
- - 11 |
- T T T T T T ||
: Rotate from a point (in a shape) | : Buery gﬁz *S’ﬂexmsm :
|
L g — | Trace the original shape | / :
| shape (mark the point of rotation) I : o |
|
| 2 teep the port in the same : I shape |
I ;,t 1 place and tum the tracing | I I
P - e e e e o o . . —— — —— — —— — — — — — — — — — — — — —
| ot - 1 Compare rotations and reflections
: Point of - 5 4,'- 3. Draw the new shape | : 4
| rolation 1 7 : I o Refl Iecgi?\s are. a r'n\rg mage
\ ' ' of the original shape
' &) e o
: Image. 90° I : ) _| ol T
cbckWBe Clockwise Onti-Clockwise I I 1 ntormation neeaed 1o periorm a
- - - __ 1A reflection
- T T T T T T [ - Line of reflection (Mrror ine)
: Rotate from a point (outside a shape) 1
I
| Image: 90° arti - clockwise I
| . I
I Pont of _fﬂL | Trace the original shape | : — Rotations are the movement of a shape in a
I rotgtion & (mark the point of rotation) I /\ circular motion
| \f |1
| é\li‘ 1 2 teep the pornt inthe same. | | Aﬁ J
I N\ = e, and tum the,tracng 1 et N Information needed to perform a rotation
| o Y paper [ B - Point of rotation
I Ll_,A ST — I 11 - Direction of rotation
: L e new shape [ - Degrees of rotation
Original [
| shape [
- - -



YEAR 9 — REASONING WITH GEOMETRY. ..
Puthagoras” theorem

@whisto_maths

A
I
| What do [need to be able |} Freuwords |
| todo? ! |
I .
| By the end of this unit you should be able to: : : Square rumber: the output of a number multiled by itseff :
| * Use square and o rools 11 Square root: a vae that can be muttipled by ttself to give a square number |
| ¢ ldentify the hypotenuse Il _ , . . . |
| = Calulte the hypotenuse 1 Hypotenuse: the largest side on ai right angled triangle. Olaus oppostte the right dngle |
I« Find a missing sice in a Right andled il Opposite: the side oppostte the angle of interest |
: trange [ Odiacent: the side next to the angle of interest I
| * Use Puthagoras’ theorem on axes I : :
| Explore. proofs of Puthagoras” theorem | I
R J
———————————————————————————————————————————————— -I
I 1] :
| SQUGP’ €s W‘d Square r OOtS o vV isthe square root symbol I Identrfu the’ hUPOtCﬂUS@ :
o oo ooo oooo Thscanako be vidten as 62 _ I
| OO0 OO0 OOOO %‘/6_4;=S I :
| OO0 OoOoOO Because 8 x & = 64 I I
oooo

I 1]
| 1<l 2x2 3x3 4x4 5x5  6x6  7x7  Ex8 4x4 10«10 1] / :
I 1]

49 6 25 36 49 o4 8 | -
| o 1o I Hypotenuse |

Square numbers |
S e ___ I |
r T, T T T T Al |
| Detefmm ht a tHMQh IS tht—GHkad ” The WPOtGHUSQ i aMagg the |
I I longest side on a triangle because it |
: If a triangke s right-angled, the sum of the squares of the shorter sides wil equal the I is opposite the biggest angle |
| square. of the hypotenuse I :
I Il
| 2) a? + b? = hypotenuse? I :
| e T Polygons can stilhave a |
I eg a?+b? = hypotenuse®  qyctiiting the rumbers into the o o hgpotgazse £t is splt op o |
| 32442 = 52 } theorem shows that this is a Il trianges and oppostte i right. |
La -3 p-4 -5 9 +16 = 25 right-anged triangle ” argke
—_——— e e —— e ——— r————————_————— |
T o I )
| Cakuiate the hypotenuse || Cabulate missng sides 1| Puthagoras” theorem on a |
: 6 . Either of the : | Either of the :: coordnate axis I
| 3cm cm short sides | | Hypoteruse 15 cm short sides I| :
| . can be. | | con be |I Find the length of the Ine segment |
| rote bbeled aorb | | boekdaorb 1) o |
I potensse | : a 12cm s The segment can |
| | | I| ‘ T — be made into a I
I a? + b? = hypotenuse? | | a? + b? = hypotenuse? I| z right-angled |
| | | :| 1 | triange by addng |
| v I 122+4b% = 152 | the sides on the |
| Substitute in the | [\ © x
: vales for a and b 3246 = hypotenuse? : | | Substitute in the values you are given |: or B dagram :
| 9 + 36 = hypotenuse? | : 144 + b? = 225 :| The ne segment is the hupotenuse I
| 45 = hypotenuse? | o o | I
| 2 To find the ypotenuse™ : Rearrange the equation by subtracting the shorter I| a? +b? = hypotenuse?® |
I iz | | square. from the hypotenuse squared :I — I
: square root the V45 = hypotenuse : | Squre oot o [ b2 =111 |I The lengths of a and b are the :
sum of the | | find the. lervih I sides of the triangle
I'* saescftre  6.71cm = hypotenuse | m{the 62@ b =V111=1054cm | I
: shorter sides |l ot fhe sice |L Be.carefulto check the scaks on the axes :
—_—— e o —— —_—— e —
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—— — — — — — — — — — — — —

I What do | need to be able

| to do?

|

I

I

By the end of this unit you should be able to: |
Recognise enlargement and simiarity |
Enlarge. a shape by a positive SF [
Enlarge a shape from a point I
Enlarge a shape by a fractional SF :
Work out missing sides and angles in a |
pair of similar shapes |
|

Similar Shapes: shapes of different sizes that have corresponding sides in equal proportion

Scaie Factor: the muttiple describing how much a shape. has been enlarged

Enlarge: to change the size of a shape (enlargement is not always making a shape. bigger)
Corresponding: objects (or sides) that appear in the same place. in two similar situations
Image: the picture or visual represerttation of the shape

-
I
I
I
I
I
: and identical corresponding angles
I
I
I
I
I
I

: Recoanise enlargement & similority Eﬂlﬁmﬁ a shape from a point :
: Shapes are simiar f al pairs of corresponding sides are in the same ratio | [ Scled dstances method ] [ Rays method ] :
| These shapes are smiar because dl : | |
| sides are ncreased by the same ratio | I o
' i |
I . | |
|
I Enlargements are similar shapes with a ratio other than | | I 1. T~ ]
| o oo f | Ny
________________________ '| | | v
I Enlarae by a positive scale factor I | |
- |1 Scake the distance between the point of Muttiply the distance from the centre of |
[ With a scale factor larger than | it makes the shape. bigger ] 1| entaraement and each correspondng corresponding verties by the scale |
™ I : vertices factor dong the ray I
L I
il 1 | Cakeulations in simiar shapes
v

A
\ 4

Don't forget that properties of shapes don't change with enlargements or n ]
Imigr shapes

A
\ 4

the original length

IrPosItIve fractional scale factor

I
|[ With a scake factor between O and | it makes the shape smaler ]

|
]
]

|
| T
I Seate Factor of = g | !
| g 5 S |
| w —> - I
| = 24 cm ||
| cm ||
| |
5 g |
: § Scake Factor of > ; I
| ™ 1
| |
| 10 cm 25cm h

The two trapezium are similar find the missing side and angle

Enlarged by Scale §
Factor 3 ‘\'
Every side is 3 times o~ 6 >

feo

12 cm

Correspondng sides idertify 12 )
the scale factor = 2 Scake Factor = 2

Cakulate the missingside  Length (corresponding side) x scaie factor

2cm X 2
x =4cm

Enlargement does not change dngle size

Calulate the missing ange  Corresponding angles remain the. same
130°




YEAR & — REASONING WITH GEOMETRY. ..
o S0NiNg ratio & proportion problems

————————————— —lr—————————————————————————————————|
What do | need to be able |1 Freywords
to do?
Proportion: a comparison between two numbers
By the end of this untt you shoukdbe. b to: Rattio: a ratio shows the relative size of two variables

* Use conversion graphs by the same scale factor
* Solve problems with inverse proportion Inverse. proportion: as one variable. is muttipled by a scale factor the other is diided by the

* Solve ratio problems same. scale. factor

| I |
| I |
| I |
| I |
| |
|
Solve. problems with direct proportion : : Direct proportion: as ore variabe 1s muttipled by a scale factor the other variabke is muttivled |
| |
) |
) |
* Solve ‘best buy problems : : :

) |

e I e e e |
S, T T T T |
| Direct Proport|on gy e anable chupggs e lverchargs - @ | | Conversion Graphs carvure o vrstes R )
| = Th tiicative cha : | g <—— This s aWays a straight. Ine because. as one variable I
| 515 @ multploaiie change | I § 80l - # Increases so does the other dt the same rate |
: 4 cars of pop = £240 I : = ; :
o) 50
| 4 cars of pop = £240 . >\ 12 cans of pop = £720 o I T mies To make conversions between unts you need to find the |
| S ] ‘ £120 S : I / point to compare — then find the associated point by I
> cans of pop =
I This multipler is the same if you work out how much | | is vital 9 P Y o I
| Showing your conversion nes help as a “check” for I
In the same way that this one. unit is worth first | | sobtiors

: would be for ratio eq Lean of pop = £060 I | I

I I
______________________ 4

I
I l I
| : ' |
| Examples of inversely proportiona T s inversely proportional to G. When T=2 then G =20 | I To cakuldte best buys you need tobe abke to |
| Lo +2 I compare the cost of one unit or units of

| N A ) P '
Time taken to il a pool and the l equal amounts I
: number of taps unning T | 4 8 I |
| 6 50 | a0 | 5 I Shop A S8 |
Time taken to paint a room and the | | 3 cans for 93 I
| rumber of vorkers _ | | 4 cans for £120 cars for 43p|
!_____________________iz___+_4 _____ I l£1.20+4 l£0.93+3|
———————————————————————————— - |

e I

lcans £030 leanis £031
:Sharm a whok into a given ratio 0: : | Finding, a vaboe given In (or ) (R ] : | Cotperten o S, :
I Jomes and Lucy share £350 n the ratio 34 (]| nside i box are blue and red pers in the ratio 51 | | : I
I Work out how much each person eams [ | there are 10 red pers how many blue pens are | | Shop Alis the best vale as it is I cheaper per ||
: Model the. Question James : : there? : | can of pop :
| James: Lucy (111 T Model the Question Blse pers I : Shop A I
34 HEEC Y Omrm i ot el0 D L |
I Lucy I . - Ore.unit | | 4+ £1.20 l 3+ £0.93 |
: F—L\izchl;heﬁ\ga:g ofonepat 350 7-£50 : : - ‘igepgg Red pers - 10 pens : | Costper £lbus 3333 £lbwgs 323 :
b ) l ound

| 7 parts to share between D = one part I I : i cars; of pop cars. of pop I
| (5 Janes, 4 Ly - £30 [ | Put back into the qestion I I

’ Ble pers = 5x 10 =50 pens |
| Put back into the. avestion I Bix Red I | Shop A s stil shown as being the best vale bt | |

Put back into the question I I
| James 30e50-£50 5 . I (I1111 | | pou dttention to the unt you are calculating per I
James: Lucy : : . o) W : | item or per pound :

[u—

X 50 i|’ £350] | 50 |O Redpens = 1x 10= 0 pens | I : I
QE, 50 EQOOD HEEE 1 | : Best vabe i the most prodct for the |
L 4 tn0-pa00 11| There are 20Be Pens ¥ owest price per unt I
LK e e S ]



YEAR 9 — REASONING WITH GEOMETRY. ..
Rales

{o do?

By the end of this unit you should be. able to:
» Solve speeq, distance, time questions
Use distance time graphs

Solve density, mass, volume. problems
Solve flow problems

» Use flow graphs

* Interpret rates of change and their units

Convert: change

Mass: a measure. of how much matter is in an object. Commonly measured by weight
Origin: the. coordnate (0, 0)

Volume: the amount of 3D space a shape takes up

Substitute: putting numbers where letters are — replacing numbers into a formula

—_—————— e ————————
L]

e I e e e |
Dom g T . - |
| Speed, Distarce, Time : | i Speed, Distance, Time N |
. | .
: "per” for every speed = distance [ :
| ¢ 80 miles per hour (mph) time I'l Before calulitions — moke sure you are X 60 |
I Travel &0 miles every hour : | working in the same. unts as the speed |
| ' |
0 05 1 2 25 I
| You can use a s | | Learn o learn how 1o i distance |
I double number | the. formular time = ——— |
1 bl [| rearange the formular for speed |
| cabuate dstance Mies 0 40 80 160 200 || speed dstance and time |
Il
I . _ . |
I L1 Substitute in the variabes glen e e |
| ¢4 O bodt traveks at a corstant speed for 2.5 hours Bar models | r I
I It travels 300 mies can help to = - T 1
| 300 e cabuate mph 11 Distance — Time araphs |
I i | | Gradient = speed |
: ' Eahpatshaf 1 The steeper a gradent the faster |
[ | | | | b | the speed |
| - — gn hour - | : 10 5 etres per min Horizontal Ines represent staying stil |
| < > ach part is 5 =
| 2.5 hours mies | | |
,_______________________________________________{| |
. [ |
| Density, Mass, Volme g |
|l E I
: density = ek volume = mas-s T The dstance coming closer |
| volume density | | S to home shows the retum |
| | g Journey |
I mass = volume X density : : 3 / :
I 5
| = I
: Oreai of cross : I = Unts ore |
| vobme of prsm = X Depth I mportant I
| section R Y : 0 5 10 1T?me (Zr(r)linufjs) 3035 Moters per minite :
- P
- """ ~—"=—-"-/""”"”/"”/"/-"7/ 7/ 7/ /7 /= S T T T T T T T T T T T T T -
Flow problems & araphs | Rates of change & units
| Common rates of change relationships Speed: mies per hour
This will il at. a constant. rate, then as the space. decreases it wil | Excharve rates. 4
speed up and the neck of the bottle fill ot a faster constant speed | Revisit your conversions belween units Cange rLes: euros per pounds

Units are important
N Ersure any volume
£ cakulations are the same unit
° as the rate of flow

I

| +1000

: melres kilbmetres
|

The cyinder wil fill at a constant speed

I
I I :
I I |
| | |
I
: | | of lngth and capacty Density: mass per olme :
I
I I :
I I |
| I |
I I |
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@whisto_maths

What do | need to be able
to do?

Probability

Probabity: the chance that something wil happen
Relative Frequency: how often something happens dvided by the. outcomes

|

I

I

I

By the end of this unit you should be abke to: :
Independent: an evert that is not effected by any other events |
I

I

I

I

I

Find single event probabiity

*  Find relative frequency

*  Find expected outcomes

*  Find independent events

*  Use diagrams to work out probabilties

Charce: the ikelhood of a particular outcome.
Event: the outcome of a probabity — a set of possible outcomes

I

I

I

I

I

I

| -
I

I

I

I Biased: a built in error that makes all values wrong by a certain amount.
I

- - - - ___ l
: The probabilty scake ol | Single. event probubilty o Relative Frequency :
| I I | | | ‘ Probabilty s alwaus a valse between 0 and | ‘ : I Frequency of event |
| Impossble Even charce Certan |1 L I Total b fout |
| Oor07 05, X or 507 tor 1007 || —, e probabilly of gelling a ble bl s = I} OE IONNIYE! O ONISOINES |
| 2 I o O = Tre probabilty of NOT getting a bloe ball IS « | |
| > 1 L . : | Remember to caculate or idertify the overal |
| v e = Tramoltte poimitess1 | et edeors |
I oo = (1. vil have a probabxlltg closer to | [ : : Colowr Frequency Relative |1
| | The table shows the probubity of selecting a type of chocolite |
&Y e T T -
I I I Green b 03 |
| Thereare 2 ' ' | | 015 035 [ I
| prkandd There are 5 possibl outcomes [ Yelow 12 06 |
I yelow bals, so So 5 intervals on this scake, each [l Plihite chocolate) = | — 0.5 — 035 [ |
they have the interval valoe is % 1 -05 I Blue 2 0l |
wsaneprobabily S I |
r--———""-——--""""-—"-—"-"-"-"-"-"-"-"---=-=-="-"-"-" 1| 20 |
I Expected outcomes Expected outcomes are estimations It is a long term average rather than a :I I
| prediction I: Relative frequency can be used to find expected :
| I outcomes |
: Dark Milk White SQ:SXP@(WW i corried out 400 ” e ke the relative probability to find the :
ted outcome f f th
I 015 035 0.5 Show that dark chocolate is expected ] Tg%ezezcg (L))niome Or green i there are |
I l , to be selected 60 times :I |
I ' I I
| The sum of the probabilties is 1 0.15 x 400 =60 || Relative frequency x Number of Umes I
| It 0.3 x 100 = 30 I
- - - - - - - - - - - s T T T T T i ____________________:::::]
Independent events || sing didarams  Recap Vern digrams, Sample space diagrams and Two-way OI
v 1 I
The roling of one dice has no impact on the 1 bar Bus Wak | Tota
“ roling of the other. The indvidual probabilties I : Bous 5 24 14 53
) I
should be calculdted separately 1 ot o 2 2 47
: : Toa | ai 4 | 3 100

— g The possible outcomes from roling a dice
Ve e P(5) P(R) = - I § 8 ' : -
v |: 33 1234 ]s]s
QD =
Find the. probabilty 1.1 1 :, & (| H | W |an |31 [ 4] oH | oA
of getting a 5 and P(SandR) = —x-= - S
9 6 4 24 I o8& || 1| wlar|ar|ar|or|er
a red [l =



YEAR 9 — REPRESENTATIONS. . .
Olgebraic Representation

T LS 1
| What do [needto be able |1 Feuwords |
| to do? I |
: —_— I : Quadratic: a curved graph with the highest power being 2 Square power |
| By the end of this urit you shouid be able to: : | Inequalty: makes a non equal comparison belween two numbers |
| * Draw quadratic graphs (| Reciprocal: a reciprocal is 1 duided by the number [
|+ nterprel quadralic graphs | : Cubic: a curved graph with the highest power being 3. Cubic power :
|« Interpret other graphs including reciprocals I I 0 rigin the coordndte (0, 0) |
|« Represert inequaities | o
I 1 Parabola: a V" shaped curve that has mirror symmetry I
| __ o _____
rrEeeee——mmmmm—-:-————_—-—-—_—_—__—_———— |
| Quadratic Graphs !
Substitute the. x values into the equation of your Ine to find the y coordinates |
| | y=x2+4x+3 | } 7™\ I
: / ; x | -4 / —?\ 2 -1 0 1 :
| : y 3 \ 0 } -1 0 3 8 |
| If x%s the highest power in your equation ) Intersection with \_/ |
I then you have a quadratic araph the y axs
I ’ / | Coordinate pairs for plotting (—3, 0) :
| | j
| It wil have @ parabola shape NI Plot. dll of the coordinate pairs and join the. points with a curve (freehand) :
: —— Quadratic graphs are aiays symmetrical with the turming point in the middle I
I
L I
- - - - """ " ">">">""~">”"”"»"/"”"/"/"¥"/"¥V/r /T T T T I
: Interpret other araphs Reciprocal Grasts Exporential Graphs :
Cubie Graphs
st
1 I
Il y=x3+2x2-2x+1 ] y=— |
I x I
: 7 If 23is the highest power in your equation I
I o then you have a cuble araph :
I j Exponential I
: , graphs have a I
I Reciprocal graphs never touch I I povier of x :
| the y axis I
| - This 1s because x cannot be 0 |
: -2 This is an asymptote I
_______________________________________________ I
L, e e e e e !
| Represent Inequalties ) . The sold Ine shows that the inequalty includes |
| ¢ | the points on this Ine :
| Muttipk methods of representing inequaities *]
| ot [ y=2x+1 | :
I x <4 T I
I “ I
I 0l valves are less than 4 f ! % 5 I
| ; Fany 1
I P O _ A = 2 5 I
o _1 -
I 0 1 2 3 4 5 [¢] o I
| —+——F+—F+—+— \ :
I The shaded area indicates al I
| The dotted lne shows that the inequaity does not possble sobtions to ths nequality |
: The shaded area indicates all possible values of x include. these. points |
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