VEAR 4 — REASONING WITH NUMBER. ..

@whisto_maths

What do | need to be able
to do?

Bg the end of this unit you should be able to:
ldentify integers, real and rational numbers
Work with directed number

»  Solve problems with number

o 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
rrational a number that cannot be made by diiding two integers
nverse 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

e e e e e — I e e e e e e e ]
B i e it
| Integers, real and rational rumbers Iw (R o]
| Rational — root word: ratio | I Oddition i Muttiplcation o= :
2 2 $==c
” Real rumbers: - stems from 2| (- of the whok) ‘ m g. 000000 — :
making
I Irvational numbers: +/2 the solution is a decimal that l | T wo — "kt courters |
| Zero pair into their
ds and does ot repeat I Otrer |
|| never ends and does not reped I 1+1=0) regities |
| . || S bt( t 2x-3-0 tuming |
I The square root of a negative is not a redl volraction ordation them over |
4q | Gereraisal
: number and cannot. be. found : | OO P . ;Z Diisions are the inverse operations :
sy ——— | B “Subtract” — means take |
: HCF /LCM o [ |'is & common factor of al ] II Representation for cakculation iy Or remove i [ a= 5 ] [ B = -4— ] |
numbers |
: Common factors are factors two or more numbers share 8 8 . 8 3 Brackets arond mﬁtgf subsitutions heps remove |
cal 10N errors
HCF — Highest common factor |
: \ ’ 20-b-2x5-4) -10+4 -4 |
| [ WFdfBadz0 |l semeses |
I 1 ________________________________
; |
:@ 2302w I:Oddition/ Subtraction of fractions (R |
i HCF - 6 I 142 T ‘ ‘ 2 Use equivdlent fractions |
I‘ 30 | 12,3516/, 15 30 Ilg‘g ) — B 15 tOEnT?COmeﬁn |
| 12 o 10 muttivk. for bol
: LCM — Lowest common muttipk : : 15 15 denomiaors :
| ————=——-—=-=-=-—=—=—=—=—=—=—=—==—==—==—========={
LCMof 9and 12 | 1
l [ ) LeM=36 | !Mutiplcation/ Division of fractions @ |
L9 | 21827 264554 l — 5 4 o :
The first time. their ||| Shaden3 “yr - = Parts shaded
I‘ 12 ‘ 12 24 )@ 48 60 muttipes match I: parts / rin\a;'ggrows 4 3 12 v :
—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_l R X 2 Modelld |
Total rumber of
| Stordrdfom @ oA : e ||
Oy rumber Ao ~ Ony iteger I I
between | and x 10" 11 This many rows
: ks than 10 T 4 :
I
: 11 (_Remember to use reciprocas ] :
[6x10°+8x10° | [(LBx1°) = (03x103) I 5 . 3
: : : ; - T Mitplyng by Represented :
= 600000 + 800000 ) . a reciprocal g
: - 400000 5+03 x 0+ 10° ) aves the = — :
. - 4 some o}
| = Lax 07 5x 102 a & |
| 1l 5 3 outcome. |
1



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 vale
Growth: to increase/ to grow
Integer: whole number, can be positive, negative or zero
[

Multiplier: 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 (Usually in a bank)

- -

e ——
r——— _ _______________ - - - - - - - - - - - - -
| FDP Equivaerce (R I Convertng 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| calultor 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
P
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 37 || 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 ] ET50000 |
: 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 !
| | Credit: money being placed into a bank gccount :
: | Debit: money that leaves a bank account I
| | Balance.: the amount of money in a bank account I
|| Experse: a cost/ outgong |
| : Deposit: an intial payment (often a way of securing an item you wil liter pay for) :
I | 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 oot ot T T T T T e e T T T T T T T Mooy 1 1
| Bils and Bark Statements : |Smpk Interest 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—_——————————————— |[FT =~~~ == === —=—==== 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

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

I What do | need to be able

I

| lodo?

I

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

[ |
| : |
: | Paralet two straight nes that never meet with the same gradent :
|1 Perpendicular: two straight ines that meet at 90° I
| : Trarsversal: a ne that crosses dt least two other Ines |
< ldertfy anges n paralel res : | Sum: the result of adding two or more numbers :
* Solve angle problems I : :
I
[ |
[ |
[ |
I |

|

|

| Conjecture: a statement that might be true but is not proven
: e Mdke conjectures with angles

|

|

|

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

e Moke conjectures with shapes

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) UlYMlC 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 —— — —
. - - T 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’ﬂjrgmsm“ :
|
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
- - - __ I A 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
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A
I
| What do [need to be able |} Freuwords |
| to do? ! |
I o
| By thuﬂg end of this unit you shoukd be abe to: : : Square rumber: the output of a number multiled by itseff :
' e square and o roofs 11 Square root: a vae that can be mutipled by ttself to give a square number |
| ¢ ldentify the hypotenuse 1 Hapot the rcest . . . |
| = Calulte the hypotenuse 1 ypotenuse: the larges §|de on a right ahgled triangle. Owaus oppostte the right angle |
I« Find a missing sice in a Right andled il Opposite: the side oppostte the angle of interest |
: trange | : Odjacent: the side next to the dngle of nterest I
*  Use Pythagoras” theorem on axes | I
' |
. ’ 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 _ ]
| OO0 OO0 OOOO %‘/6_4;=S I :
| oooo I |
| 1<l 2x2 3x3 4x4 5x5  6x6  7x7  8x8 4x4  10x10 1] / :
I I -
A 6 25 36 49 64 8 100 I Hypotenuse :
I 1]
S be. I
L ___Z e ___ I |
r T, T T T T T Al |
| Determine if a triangle is right -analed ” The hypotenuse is akays the |
: 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 :
I ° I I AN Po I
_ ~ jgors can stil have. a
I eg a’+b* = hypotenuse?  qyifing the numbers into the Il e hgpotgnuse £t is splt op o |
| 32+42 = 52 } theorem shows that this is a Il trarges ard opposte a gt |
La =3 b=4 ¢-=5 9 +16 =25 right-angled triangle ” ange
,_::::::::::::::::I?________________________________I.-_—_—_—_—_—_—_—_—_—_—_—_—_—_—_-.
| Cakuiate the hypotenuse || Cabulate missng sids 1| Puthagoras” theorem on a |
I . .
: 6 . Either of the : | Etther of the I: w :
| 3cm cm short sides | | Hypoteruse 15 cm short sides I| |
| . can be | | con be |I Find the length of the Ine segment |
| Huvoteruse wbeledaorb | | obeled aorb || o |
| yp I : a 12cm :| i B The segment can |
| | | T — be made into a I
I a? + b? = hypotenuse? | : a? + b%? = hypotenuse? :| z right-angled I
| | | [ triange by addng |
| v I 122+4b% = 152 I| | the sides on the |
| Substitute in the | 0
: wles foraandp | 3 T6° = hypotenuse® : | | Substiute in the vales you are gven :: o zE e et 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 I | b2 =111 | The lengths of a and b are the |
I | Square root to | |
| sum of the ~ | | find the length { I sides of the triange |
squares of the 6. 71cm = hypotenuse D ot see b =V111=1054cm |
: shorter sides |l |L Be.carefulto check the scaks on the axes :
—_—— e o —— —_—— e —
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