EXRA o | need to be dbe
| to do?

1

1

1

1

By the end of this unit you should be able to: | l
*  Use square and cube roots | :
*  ldentify the hypotenuse : |
1

1

1

1

1

1

*  Find a missing side in a Right angled
triange

*+  Use Pythagoras” theorem on axes

* Explore proofs of Pythagoras” theorem

Opposite: the side oppostte the angle of interest
0

|

|

|

|

: *  Calulate the hypotenuse
: diacent: the side next to the angle of interest
|

|

Square number: the output of a number multipled by itself
Square. root: a valve. that can be muttipled by itself to give a square number
Hypotenuse: the largest side on ai right angled triangle. Oaus oppostte the right dngle

I_ ______________ e e e e e e e e e e — — — — — — — — — — — — — — — — — — — — —— -
———————————————————————————————————————————————— -l
| I :
| SQUGI’ es and Square r oots o V' is the square root symbol I Identrfu the’ hUPOtCﬂUS@ :
o oo ooo oooo Thscanako be vidten as 62 _ ]
|~ oo ggo gooo S |
: S[=]=[=! d :
| Ixt 2x2 3x3 4x4 5x5 6x6 Tx7  §x8  4x9 0x 10 I / |
4 a6 i
D 306 — I
: | ' 49 64 8l 100 : : HQPOt envse |
|
L Swwenres  ______ I |
re. T T T T T Al |
| Detefmm ht a tHMQh IS tht—GHkad ” The hypotenuse is aaus 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 :
| Il
| 2) a? + b? = hypotenuse? I :
I ° I I AN Po I
_ ~ jgors can stil have. a
I e9 a’+b? = hypotenuse®  gsiijing the rumbess irto the o o hgpotgnuse £t is splt op o |
| 32442 = 52 } theorem shows that this is a Il trianges and opposte  right |
La =3 b=4 ¢-=5 9 +16 =25 right-angled triangle ” ange :
—_————————— e F——_—_E—E—E—E—E—E—E——_E—E—E—— e — — — — — — — — — — — — B
T -
| Cakuiate the hypotenuse || Cabulate missng sides ' Puthagoras” theorem on a |
| b e it || e o e ll coordiate axis |
I 3cm &cm short sides | | Hypotenuse 15 cm short sides |I I
: ; can be | | con be |: Find the. length of the ine segment :
| ot bbeled aorb | | boekdaorb 1) o |
| ypotenuse | : ® 12cm ool The segment can |
| | | I| ‘ T — be made into a I
I a? + b? = hypotenuse? | | a? + b%? = hypotenuse? :| z right-angled I
| | | [ triange by addng |
| v | 1224p2% = 152 I| | the sides on the |
| Substitute in the | [\ © x
: wles foraandp | 3 6% = hypotenuse? : I | Substitute in the vaes you are gven |: crEEEee dagyom :
| 9 + 36 = hypotenuse? | : 144 + b? = 225 :| The ne segment is the hupotenuse I
! 45 = hypotenuse? | ! !
I 2 To find the ypotenuse™ : Rearrange the equation by subtracting the shorter :l a® +b* = hypotenuse? |
I s : | square. from the hypotenuse squared I| — I
| _ I |
| square root the V45 = hypotenuse | | Square o0t to b2 =111 I The lengths of a and b are the |
| sum of the | | find the length |I sides of the triange
squares of the 6. 71cm = hypotenuse D ot see b =V111=1054cm | I
| I |
| shorter sides | | II_ Be careful to check the scak on the axes |
—_—— e e e



| | UREHS | need to be able
| tO do?

| 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 s greter 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 ____________________________
I Solve equations with brackets I | Form and solve inequaiities @ 1 i Inequaities with negatives |
I I |I I
: i [ s [ &a 3(x+4)-30 ] @ /| Method | Make x positive first :
30 | Tox be ter than 1| |
I Expand the brackets || : (s e : | A=3x>17 :
| "|*|A|:L‘|‘*|"|’|" ox 2= 30 || Findthe possbl range of ualues II 3+ X |
| ; -12 -2 d A+ A Il A > 17+ 3 x is true for any vabe N\
I X X I I 7 -
AR - I | i - smaler than -5 I
' EI: 11 Solve I s |
: 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 |,
ey ey e o xS = Srer Boger | A—36) =20
I ——————————————————————————————— I 9% 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
: W53 2 ST :I equations “ Method 2 Feep the negtive x :
I -2x -3x x| x[x 24 Ii 5(x+4)<3(x+2) " I 2__3)( >|7 x s true for any vabe |
I Check it! A A I
| y+5-24 A | 5K 20<3¢+6 3.5 bigger than -5 |
I 5 = | 22046 p(-6+4)<3(-5+2 Il 7775 |
| I Xx<-14 5(-4)<3(-6) I i} This cannot be
| x-1 - :| x<-7 -20<-18 I x> i :
x=1 x<-( _ : ne...
L |L -20 8 srvler than - 18 ” J \ |
I _______________________________ - == i ) |
| Formule and Equations ~ Substitute in wies I x <D Kﬁg;?ﬁ;‘;guﬁfgﬁﬁgﬁz |
|L Formulae — all expressed in symboks Equations — include numbers and can be soled |1 inequalty :
________________________________ - _ .
- _ __________________ - I _______________________ =
: Rearranding Formule (one step) : | Rearranding Formulae (two step)
) I an equation (find x) I a formula (make x the subject)
‘ o 4-3-1 Wy-s-a
y | Rearrange. to moke y the subject 3 43 ); > (; X .
y=x-z 4x = 12 +Ug +y
‘ = 4X i 5+ 4 X=a+s
y—>*z2—>X Using inverse. operations or fact L y

Yye— -z «— X

I

The steps are the same for soling and rearranging

Rearranging can akso be checked by substitution

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

eg Find the gradeent 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



I@WME% | need to be able
| to do?

I |
Iy |
Iy |
: | Proportion: a comparison between two numbers :

By the end of this wit you shokd be able to: | : thio: a ratio ;hows the relitive size of two variables |
«" Solve problems vith drect proportion : | Direct proportion: as one variabk is muivied by a scake factor the other variable is mutipled |
I I

Iy |

Iy |

Iy |

Iy |

I |

Use conversion graphs by the same scale factor
Sole. 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. scak factor
* Solve ‘best buy problems | t

e I e e e |
e, T T T T |
| Direct Proport|on gy e anable chupggs e lverchargs - @ | | Conversion Graphs carvure o wrstes R )
| = Th tiicatie cha : | g <—— This s aWays a straight. Ine because. as one variable I
| s @ multploalie 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 units 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 AN | oo |
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 B |
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 Ais the best vale as it is | cheaper per ||
: Model the. Question James : : there? : | can of pop :
| James: Lucy (111 T Model the Question Blse pers I : Shop A I
34 mHEEC 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 = Hx 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 :

—

X 50 i|’ £350] | 50 |O Redpens = 1x 10= 0pens | I : I
QE, 50 EQOOD HEEE 1 | : Best vabe i the most prodct for the |
L 4 en0-pa00 11| There are 20Be Pens ¥ owest price per unt I
LK e e S ]



3D Shapes

| ANt 6 | need to be able
I 10 do?

I
I
I
Bg the end of this unit you should be able to: |
Name 2D & 3D shapes :

*  Recogpise Prisms |
I

I

I

I

I

I

AD: two dimensiors to the shape eg length and width
3D: three dimensions to the shape e g length, width and height
Vertex: a point where two or more Ine segments meet

I

I

I

I

I

:

« Skelch and recognise rels Edge a ne on the boundary joining two vertex :
I
I
I
I
I

* 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

Face: a flat surface on a sold object

Cross-section: a view inside. a solid shape made. by cutting through it

Plan: a drawing 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.

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

I ‘ .
OHEmmANE O 8 .
| Circe Square Rectangle Triangie Zhombis Trapezim Paralelogyom Hexagon I I \ A .

Il
é D @ ﬁ C> ﬁ I to the end faces
B 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 cvbes Tt T e foe shape

| determines the front and side views

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

ek o 7 Topond Ax 6

find ore of each
face and doubk it ‘T Bottom  12x 6

Trangloe o bosed |
Culinder Sphere Prism Te ranedon ﬂ:’;m% Il have flat faces so is not categorised as a prism
_______________________________ - __ .
_________________________ Nt 4.1 . . -7 771
|| Skefch and recognise nets |
: | Do they have the same ) /\ . :
; o Visudlise the foldng 1] numper of faces?
A || of the net | | b 2
| | | Wit make the 1 L1 Where do the edaes AVARRN
cuboid ith all sces | | ' Join? — |
touching | | N :
I | Ore the shapes of the -
I | 7 faces correct? I
lem grids help to draw accurately | I bt |
_________________________ S S |
U Pns and eleva os o~ 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 f using lquids to il the |
D : : 6m ‘ ’ % @ X 7 space |
ides —
I fo.r i 3D Shape : : o ‘ | frontand 1 7 H { 1 Soge‘ fi ELW@ vsbmas’ can b;ze f
ron see cakulated by counting the number o
| | For cubes and |4 back I2x 7 ;
I
I

V)0 390108 S SapIS |9 Jo wn§

[ Cubes/ Cuboids = base X width x height }

Remember muttipleation is commutative

| BasexHeight | | | | %xBase x Perpendcur height |m—————————— — Cross section
| |l 7~ T T T T T -
| = . : | Surfoce areq - CUhndefS The area of the circle : =
| Pardlelogram/ Rhombus | : ~N— raaus? |
Base x Perpendcubar heigrt ‘
: feen g | | roumference The width of this face & the | Prisms and cylinders
I | I < e gs the circurference | | Cr0ss secton = area cross section X height
| Oreai of a trapeziom Orea of a circle | | 1T x dameter x height | |
| _{a+b)xh . T X radus? | | | L Height can ako be described as depth |
2 | IV - = ———
| b | . . r-—————————————= -
| ﬁ : | A B R G : | Oreas —square uits — Oregs and vobmes can be |
| a | | | | Volmes — cube units ft in terms of pi 7t



| A5 | need to be able
| 1o do?

|
.;
l
l
| Bg the end of this unit you should be. abke to: : |
Idertify integers, real and rational numbers I I
* Work with directed number | |
|
l
l
l
l
|
|

»  Solve problems with number

e Find HOF/ LCM

e (dd/ Subtract fractions

*  Multiply/ Dwide 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

Numbers

|
| 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

I

I

I

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

I

HEAM @ |

I'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

14 3516)10 15 30

: LCM — Lowest common muttiple

:[ LCMofdand 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 rumber ny nteg
between | and Axlon g
kss than 10

[ox 1o 8x 10° | [(15x 10°) + (0.3x 10°)

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

= L4x 105 =Hx |04

N

I

I
I
I | Zero pair
I

|

-1+1=0
I Subtraction
I OO.. 2
II o0 @O
)

I | Representation for calculation

0

Generaisation

)

Generaisation

Two [ left

“Stbtract” — means take
Wy O 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

Mittipling 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
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