YEAR & - DROPORTIONAL REASONING. ..
Ratio and Scale

Reywords s\
Ratio: a statement of how two numbers compare. i,
Equal Parts: all parts in the same proportion, or a whole shared equally

Proportion: a statemert that links two ratios

Order: to place a number in a determined sequence

Part: a section of a whole

Equivalent: of equal value

Factors: integers that mutiply together to get the original vale

What do | need to be able
to do?

I I
I I
I I
I I
| Bythe end of this unit you shoukd be able to: | |
I« Smplfy any given ratio I
I« Share an amount in a glen ratio I
: *  Solve ratio probems given a part : :
I I
| I
I I

I
|
|
|
|
|
|
|
|
|
Solutions should be. modelled, explained and |
|

| Blue pers = 5 x 10 = 50 pens
: Put back into the question | Ble Red A

James 3% £50 - £150 5 | EED:D
x 10

I |
I |
09 - } £350|| 50 |O ge:;m = 1% 10= 10 pens : (___D]_am@_,___} The ratio of a circles :
I I

ference to its
(A£ 50:£20 20\
diameter
Lucg 4y £50 = £200 | | There are 50 Bive Pens

______________ ] e | T DR

Jomes Lucg

=
)

:

:

solved Seale: the. comparison of something drawn to its actual size
e e o o A I
" Representing 6 ratio Foewn b tree me 3 ake ]
| REPresenting a ratio For every 5 bous there are 3 girks This represents the 5 boys  Double Number Line |
I This is the “whole” — boys and girls together ' : - I
I | This is the I
: { \ 5 3 “whole” — |
bous and girk |
I .
| @ 4 \ . J \ Y J together |
ki |
LM T\ Thorepresentsthe Sbous _Ths represertsthe 3ok _ _ _ _ __ _ _ Ths representsthe Sok _ _ _ _ ____ I
 (vor o o ant Qe g T JiRgtio Inlorn) i
I Ol' de'( ) |mp0ftmt | | Smphfum@ ar thO Carcel down the ratio to its lowest form I |Ratlo lﬂ (Ol' n |) |
. oy, , This 1s asking you to cancel down until the part
: For every dog there ar 9‘2’ C@ii | : For every 6 days of rain there are 4 daus of sun : : ?named represents | ’ :
W Doss Cats .
I 9 L . LLT TP I L] frotrebosteommon 1 qothe ratio 420 inthe ratio of In | |
I I 2 | | \ | \ ' ) | factor that goes into dl ¥ |
f the ratio
| : I | + l rain s pats 0 ] Te This side
| The ratio has to be wrtteninthe 1| e asstn 7 42 20 has o be !
| For 6 and 4 the biggest Il states that diided by I
| same order as the information is I | |:|:|:| D:I] factor (rumper that |1 thspat 4to0—1to |
: o gen et | : 3 | I I | | | multiples into them is 2) : : ?lﬂusﬂ;()be | : 5 :?Z;o%m :
€9 o Inoud represen 0g% tor Iy for every 3 daus of rain there are 2 daus of sun’ — when this happens tice the ratio becomes 64 TW@W@ ¥ the n part does not have to be an nteger
L every [ cat X I I I Divide by 4 for this tupe of question I
_______________________________ - o — . —— —_— — —
IUYT[tS are. important: Useful Conversions mm;(o—%m&’m ﬂo—»km X_'°°°_>k nl Y L }
|When vsing a ratio — all parts should be in the same units — — 9 — 9 —
P SR N g . I
rrrreee—s—m————— --reee————————-— --re—-- -mm-mm"="—==—==== 'l
| Sharing a whoke into a given ratio |1 Finding a vale given In (or -1 : ' ~  Ratioosa fraction I
| I I Trees |
| James and Lucy share £350 in the ratio 34 | Inside a box are bloe and red pers inthe ratio 5:1 | 1] Trees Flowers — ——— l
| Work out how much egch person eaims 1| I there are 10 red pens how many bloe pens are | | | & |l
: Model the Question Jomes : : there? : : 5 : 7 [(TTTTTT] I
- e — |
| James: Lucy —] - Model the Question Bl pens T oers |
: 3 4 - : : Bg’, R@ld D]E : : ‘ There are 3 parts for trees ‘ Fraction of trees :
%_I . ;n
I _ Ly I: ‘ ! \ One unit : : Nomber of parts of in @roup/—\‘ 3 % |
: 4“3: t‘heﬁ‘?;’g ofonepat  £350-7-£50 : | L] ﬁgepzf\;t Red pens " Opers 1 | Tolal rumber of parls 0 :
| 7 p;rets to share between D i (;n;opart _ ) [ |
| (3 James, 4 Lucy) || Put back into the question I ‘ Tree parts 3 * Flower parts 7 =10 | |
I
|
|
|
|
|
|




YEAR € - DEVELOPING NUMBER.
— Fractions & Percentages

* Increase or decrease using multipliers
* Express an amount as a percertage
*  find percentage change

Growth: to increase/ to grow
Integer: whole number, can be posttive, neggtive or zero
Invest: use money with the goal of it increasing in valve. over time. (Usualy in a bank)

______________ | I___——____——____——____——____——____I
| What do Ireed to be able || Beurords |
| to do? | Percent: parts per 100 —written using the / symbol |
| ——— | | Decimal a number in our base 10 number sustem Numbers to the right of the decimal place are caled decimas I
| Bythe end of this unit you should be able to: | | Fraction: a fraction represents how many parts of a whole value you have |
|+ Conwerl between FDP less than and | Equivdlert: of equal value I
: more. than 100 : : Reduce: to make smaler in vale :
I | I
| | | |
I || I

I.::::::::::::::iI:::::::::: ——————————————————————— |
: Convert FDP Q ” Fraction/ Percentage of amount 0 :
70 out of 100 £60
A 70 hundreaths |
: & — > T::;ﬂzo —> squares —» e =U90ri s I: Find 3 of £60 [EBTelTeld Tem[el] :
i 70 “hundredths’ i ' 5 >
! Using a 1 ,[OO = 7 “tenths’ I £36 |
| 9 07 I Remember |
I cakulator i : Be careful of recurring decimals 1 R;,member 0/ of £60 - £6 i 360/ -06 |
| m eg | 03333333 | || 7607 50/ of £60- £30 5 |
I =5~ — | S=D |Comerttoadecimd 5 -03 [ 607 of £60= £36 607 of £60 |
| The ol cboi e 3 I - 06x 60 I
This will give. you the. answer \ x 100 converts 1 =£36 I
| in the simplest form to a percentage I |
| L convert FDP < and > 1007 |I Percentage decrease: Mitipliers Percentaoﬂ increase: Mutipiers |
| : SRR ,| < 007 > || P 1007 v 2’y |
| 100 hundreaths | FF = Jasssss: 40 4hk{ﬂd;idlh€ I | — ?.r - | | - = - I
o e entns
| e S e 727727 i | || |
:  — I : 427 Decrease by 587 I Increase by 127 |
I 40 hundredths I | ' : : |
AN W tenths |
7+407 . . . . i I
Wi | 111007 -58/ =427 yuugiee 111007+ /- 10/ Miier |
[ - 140 | 100058042 4™ Less thun | | l00+0R-1 4 Mot |
. ____ e o ___ |
—_—_—_————— - S - -
. |
: Express as a 7 - Non-cakulator Percent — per hundred | | Express as a 7 - Cakculator |
I |
: @ @ @9 | 7yercieny 0aeorng | Thsmears tht 70 per every 100 207 |1 Rosie e |
areorange 70 . / ¥
| 00 o 00 : : 5 = B 433335...7 |
| RNl e - A
| 27 per every 50 shaded 54 per every 100 shaded T L — :
I Al 4. 547 1l This the same. as I
I 50 100 [ Can't use equuaience 13- 30
| I easiy to find ‘per Deciml percertaes | |
| | Denominator 100 || Equvalent fractions | I hundred’ are st a percertage. | |
- 4 o T _____—__ |
'- __________________________________ e e e ————
| Percentage change | Choose approprigte method |
| | bougrit a house for £ 180,000, 1 I pprop |
| [bought a phone for £200 later sold it for £216,000 Il o |
| 0 year later sold it for £125 | |
I 1007/ I The language. and wording of |
100/ | L I the question is the key
I , L Oll values of change [ £180000 |
I £10 14— compure tothe | | ' |
| £125 [E—— ORGINOL valse e | |
| Percentage loss Percentage profit | ] Have you represented the question in a |
B 00 Difference in vabe . « 100 —¥ 36000 I bar model? |
: 0 100 -375% [ Origindl valve Money made (profit vabe) 180000 «100-207 I Can you use @ cakulator? I




YEAR & - DEVELOPING NUMBER. ..
Standard Form

______________ . —_————
I
| What do [reedtobe able |} Feunords |
: M : : Standard (index) Form: O system of writing very big or very small numbers :
I By the end of this unit you should be able to: Il Commutative: an operation is commutative if changing the order does not change the resutt |
| ¢ Wiite rumbers in standard form and as | Base: The number that gets multipled by a power |
| ordinary numbers | | Power: The exponent — or the number that tels you how many times to use the number in muttiplcation |
| = Order numbers in standard form | 1 Exporent: The power — or the number that tels you how many times to use. the number in muttilcation |
| 0dd/ Subtract with standard from ! indces: The power or the exponent |
|« Mutibly/ Duide with standard form | : |
b |+ Negative: 01 value below zero I
|« Use acdeulator with standard form |l I
e e s — — — —
i e e s v 1
: Posttive powers of 10 H Standard form with numbers > | || Neagtive powers of 10 |
I bilion — 1 000 000 000 | Ony integer II I
| i I Ony rumber ny ey 10 1 1 1 1
I|Ox\Ox\Oxle(Oxle\OxlelelO—\O | betieen 1and A x IO"‘/ :: 0.001 °* 06 <556 :
| Odeition vk for indces (07 x (07 = 102 [l bssten 0 Wx2| 0| eeo [0 | o
| || | "* To0o |
| Subtraction rule for indices 107 - 10° = 107 |: Exampe Non-exampk. I Ix 03 0 /f 0 @0 :
- A 2o (080 N I
r-— - -, - T T ] =32x10x10x10x 10 ~ || &W vale tg Neggtive powers do not |
: Numbers between 0 and | Il - 32000 5.3y (00 :l . hsozsviei ndcate negative soltions |
| 0.054 1 9 1 L L Il—_—_—_—_—_—_—_—_—_—_—_—_—_—_ _I ————————————————————————————————— !
10 100 1000
| -5.4x 10 T o Order numbers in standard form ° & 0 | 0 | 00 | o
| o e | 0t | 0 ::
| 0 ®90 5 4 I 6.4x 10 2.4x IR 3.3y (00 L3x 107 Look at the power»ﬂrst I
| I will the number be = > or < than | |
: Y m@at‘vetpower does nobt melm a ?e%atwe I 0.064 240 | 0.13 Use a place valve grd to compare the |
answer — (L means a numper closer (o ] rumbers for ordering |
_______________ _l|_______________________________.l
I | P S |
; Tip: Convert into ordinary numbers first and back to
: Meﬂta' CGbU'GtIOﬂS |: Oddltlon and SUbthtlon standard from at the end I
| 6.4 x 10%x1000 Not in Standrd Form @ 0x® :I :
: 6.4 x 104x 10° s ekt For xdoes ik =24 x 10°  Notin Standard Fom| | Method | ) X |05 + 8 X |05 Method 2 |
addtion for indices ru -
= 6.4x 100 I . 6+ §x 07 |
| S 2451000 107 attontor || 0O A |
: e I: - L4 109 Tresrlte = . 14, gy '
| 2x 103~ Divice.the vabes Y |I — final answer - L4y 10° |
re. robust mel
| =(2-4)x |03 etmen layout for orm | More. robust method |
5 | I Less room for misconceptions |
I =05x10° Ong number Oy integer | | Easier to do cakculations with Only works if the powers are |
| between | and A x lon || negative indces the same |
| s than 10 || Can vse for dffferent powers I
- = | I_ _______________________ 4
r-r-—————"— " """-"""""-"""-"--""-""-"=-""-"-""-="-"4;,;.;. "~~~ ;;, /-~ - |
inlirti i/l Use a calculator to work out this
: T"k)mpmtlon and dwision For muttiplcation and duision you can book at the I: USIYM  caulator 14 x10° x 39x10° question o a stk de@ e of :
Dusion questions valves for R and the powers of 10 as two aeeurdcy
| _1Ox|0° o~ can book lke this separate caculations I gt 14 and press Then press 5 (for the. povier) |
: 03108 / I s Th the sol !
is gives you the solution
| I| nput 39 and press Then press 3 (for the power) s :
O o @ - ;o
Revisit addition and subtraction laws for indices — || ' ) o
| ¥ 07~ 102 they are needed for the cakculations Il Clck cabubr for video ot |
| || To put into standard form and a suitable. degree of accuracy |
I v I
| -Fx 03 Ok bn o eies blretonlaw fo ndees :l Press and then press 7 for sci mode ‘ Orever 55 08 ‘ :
a"xar=a""" am=gh=gm-n Choose ai degree of accuracy so in most cases press 2
I Il I




|Whatdo|needtobeable
|todo7

Bg the end of this unit you should be able to:
Round numbers to powers of 10 and | sf
Round numbers to any dp

Estimate soltions

Calculate. using order of operations
Calculate. with money, units of
measurement and time

—_—_——————ee e — — — 4

CVELOPING NUMBER. ..

Number Sense

ignificant: Place. valve. of importance

ound: Making a number simpler but keeping its vale close to what it was
Decimal: Place. holders after the decimal point
Overestimate: Rounding up — gives a solution higher than the actual value
Underestimate: Rounding down — gives a solution lower than the actual valve

| Metric: O sustem of measurement

| Balarce: The amount of morey in a bark account

| Deposit Putting money into a bank account

|
s
| R
|
|
|
|

370 to Isignificant figure is 400

5495 to the nearest 1000

37 to Isignificant figure s 40
37 to Isignificant figure is 4

co00 5400

'

| Round to decimal places  2.46192 «—

“To ldp" — to one number after the decimal
I To 2dp” — to two numbers after the decimal

| 246192 o 1dp) - s ths closer to 24 or 25
|

|
A.40192 o 12dp) - k ths closer to 246 or 247

24 Li
|
|

| | Order of operations

| Br mkets Operations in brackets are caculated first | | Deht - You have £0 or more in an account
I

I Othef operations eg powers, roots,

| Multlplicatlon/ Division

| They are carried out in the order from kft to right in the
| question

| Oddition/ Subtraction

I They are carried out in the order from ft to right in the
I question
L

| Metric measures of Ieno;th

: fio = 1000 x meter Centi - ﬁ X meter

1
—— x meter

|
I Mili - To00

: Units of weight/ capacity

| Weight = g kg t
| Capacity vome of lqud) = ml L

|
A 46 192 Ths showste |

Q | I I Cakulations with money

5475 to the rearest 100 5475 1o the nearest 10
; r - 037 to |significant figure 5 04
40 T & 100037 1o | sepficant figure s 00004
| Round to the first non-zero number
__________________________________ [
__________________________________ o
Foos on tre rombers ! Estimate the calculation Round to | significant figure to estimate
after the decimal pont | :
:| 4.2+067 =4+7 = [l This is an overestimate because the 67 was rounded up more
A. 4 0192 Ths shows I : \The equal sign changes to show it is an estimation
Eﬁ :{urtnobzr 5\3 :I Al4x 3.1 ~20x3 = 60 Thsisan underestimate because both valves were rounded dovin

It is good to check al cakculations with an estimate in all aspects of maths — it
helps you idertify calculation errors

V\number s closer |

to 246 II

Money caluldtions are to

4 wears) Thursday, Friday, Saturday, Sunday

Digital Clock (24-hour times)  adhor dock
= 0-11 (morning hours)

‘ 12-23 (afternoon hour%

12-hour clock
Use am (morning) and pm- (afternoon)
Only use. hour times up to 12

I

I

I

. g |

T \

I Adp @’l éig A J |

: | Cf edlt - You have less than £0 in an accournt : ’ I

_ =1

= e T
| & Using a calculator — ensure you dre working in the e 5 '“‘.0 e’ I
| 9 (] x < I
|| @& correct unis E20 g | o9

£130+50p = 130 + 50 (i perce) £l-| 'G L2 ﬁk I

= 100p g & =Yk

= 130 + 050 (in pouinds) ‘ |

=10 +100  + 1000 + 1000 +1000 |

mm Icm > km 9 —’k@ ml > L |

— —— «— —

x 10 x 100 x 1000 x 1000 % 1000 :

[m—————— e ——————

| Time and the calendar T 12 Months = one ear - 52 weeks Lday — 24 hours I

| e 3 days — Jan, March, May, July Lhour - 60 mnutes |

| b T Oug, Oct, Dec [ minute — 60 seconds |

| © 7 | Year — the amount of time it 50 das — Gprl, Jore, Sept, Nov :
| takes Earth to go around the A8 das — Feb (21 keap ear)

| N 365 (ond a quarter) daus Ineek — 7 s Use a number line. for |

| Leap Year — 366 daus (every Monday, Tuesday, Wednesday, time. calculations! :

: |

| I

| I

|




YEAR & - DEVELOPING GEOMETRY. ..
Ongkes in paralel ines and polygons

| What do [ need to be able 1 Feywords
Itodo7

Bg the end of this unit you should be able to:
ldertify atternate angles

o ldentify corresponding angles

o ldentify co-nterior angles

*  Find the sum of interior angles in polygons

*  Find the sum of exterior angles in polygons

*  Find interior anges in regular polygons

I | Paralel Straighnt Ines that never meet
Ongle: The figure formed by two straight nes meeting (measured in degrees)
| _
| Transversal: O Ine that cuts across two or more other (normally paralel) nes
| lsosceles: Two equal size Ines and equal size dngles (in a triangle o trapezum)
| Polygon: O 2D shape made with straight Ines
I Sum: Oddition (total of al the interior angles added together)
: Regular polygon: Oll the sides have equal length; dll the interior angles have equal size

I Rhombus
| Oll sides equal size
| Opposite angles are equdl

Il Ore the andle formed from
Il the straight-ine extension

Interior Ongle

Equdl kengths on top sides Number of sides = 360 + 15 = 24 sides

Equal lengths on bottom sides

e o - |
_______________________________________________ =
| Basnc andle rules and notation € e e W': Paralel Ines i eremserto ek focndeson — Lies 0 and B e trormierss |
8 slraight Ines, arond  pont and (nes that bisect the paralel ines) |
Qcute Onges Rioht Ongles v l | | __ verlicaly oppostel |
0°< ange <40° 0° sc 1 |
?ﬁ@h Tﬁw‘m{ th{eé L:&tﬁ;sohBO I I Corresponding Qternate angles |
/ ObEm o Right angle notation Liri, ‘Ig\lot;tg@tewg ktters EC I I anges often — often dentied by |
40°< angle <80 The e that jons £ to G | | Wentified by ther their “Z shape” in I
I | “Fshape’in position |
Reflex Straight Line Verticaly opposte anges I poston |
180°< ang <3600 180° Equ (I |
R les around g point I | |
360° I L _broconfernmes paoeies o
T e e S S S S S r
| Otermate/ Corresponding angles : | Co-nterior andles : | |
I [N I e/ _
| Because dtemte anges are | I - B Bocause co-terior andes have | | ' s \ /( \ I
equdl the highlghted angles are. | cXX70 asumof 180° the highlghted | T w s /BN |
| | | EEEERERERRS
| the same size | | ange s 110° | | |
| Iy ¢ W |
I -
I Ly )
I Because corresponding angles | I | : |
are equal the highlighted angles | | Os angles on a Ine add up to 180° co-interior anges can ako be | ) ] |
: are the same size I | cakuvlated from applying atternate/ corresponding rukes first | : SHUHUHAL |
_______________ d—_——— e e e e ]
I I Qwn nf ovtorie avdoe  ——0 0 ———— 1
| Properties of Quadrilaterals Parclebgyam i Sum of exterior angles Exteror angles all add up to 360° |
Square Oppostte sides are pardlel || |
| EE Ol sides equal size Oppostte anges are equal Il |
0ll angles 90° Co-interior anges I sing exterior andes I
Oppostte sid le!
I Epptosw ¢ sides are. pard ez Il Exterior Ongle :
ec g}!}@g / |
| Ol arges 0° o\ Onepr of paralel Ines :: « hnterior angl + Exterior angle = straight ne - 180° |
' Exterior ange = 180 — 16D = 15°
Opposite sides are paralel Kite ) 165
I e I
No paralel ines | Extesor Ongks Number of sides = 360° =+ exterior angle I
I
I
d

I Sum of interior andles

Interior Ongles
The angles erclosed by the
polygon

This is an irregular polygon
— the sides and angles are
dfferent sizes

One pair of equal andles || dl the sde of the shape
- - - - - o S T e e |
(rumber of sices — ) x 180 :l Missing angles in requiar polygons .
l |
Sum of the interior angkes = (5 — 2) x 180 “ Exterior ange = 360 + & = 45° :
’ «— 1 Interior angle. = (8-2) x 180 = & x 180 = 135° |
This shape can be made from | 5 8
three trianges I |
Each triangle has 180° “ |
eri inre olygons = 360° i |
Sum of the interior angles = 3 x 180 “ Eterior angles nr QUW 4 0 rumber of sides |
o0 [| | Interor angles in reqular polygons = (number of sides — 2) x 180 :
Remerrber this s all of the interior angles added together I number of sides |




YEAR & - DEVELOPING

HEOMETRY. ..

Orea of trapezia and Circles

tt is important to round your answer suitably — to significant figures or
decimal places. This will give. you a decimal solution that wil go on forevert

| What do Ineedtobe able |} beywords |
| to do? | : Congruent: The same :
| o 1 | Orea Space inside o AD object
| ?gth;:c';ﬁ Zfet;lcs)fu;gg?cogéhﬁfzz abk o | | Perimeter: Length around the. outside of a AD object |
I o Fid the. ared of tmpeaump I : Pi (7r): Tre rattio of a circle's circumference to its diameter :
| |+ Perpendicular: Ot an angle of 90° to a given surface
| Findthe drea of acircle |l I
| = Find the area of compound shapes || Formula: O mathematical relationship/ rule given in symboks. Eg b x h = area of rectangle/ square I
|+ Find the perimeter of compourd shapes | | Infinity (0): O number without a given ending (too gredt to count to the end of the number) — never ends |
I | | Sector: O part of the circle enclosed by two radi and an arc I
e e e ol e e |
I T a
| Orea — rectangks, triangkes, paraleograms @ |
I
| Rectange Paralelogsam/ Rrombus . Trarck O triangle s haff the size of the |
| Base x Heidht _ . 1 2 | rectangle it would fit in
| Bose x Heigh Base x Perpendcubar height : i x Base x Perpensiovor eight /| :
| | i
| 1 l
- ____ |
—_————— _ ________________ mr-r—-—--—-—-—-——-—-—n-—_-—_——_—_-——_-——n-——_——————
: Orea of a trapeziom b Il Compound shapes :
I Orea of a trapeziom /+ N |: To find the area compound shapes often need spitting into more. manageable. shapes first I
I (a+b)xh :l Identify the shapes and missing sides efc. first |
| 2 a 1 Sem '
: Why? « Two congruert trapezums || sem sent D %ﬁ) - osceks :
make a paralelogram I gemt ; / —
: / h\ / « Newknghla+b)xhegt I % ! e :
| * Diideby2tofidaresof Il sem 12cm : : I
¢ b one I ¥ ! Scm 1%’4‘ Shape B- nonstandard
\ o ____ 1l : \ ¢ teom trapeziom :
r-r-—-——m—m-m---"---"-""-"""""F""""""—"="—=7=— = I > l
H 7cm U
| Qreai of a circke (Non-Calculator) I 7em Unts |
| 4 Shape A+ Shape B = total area / |
| Read the question — leave. in Orea of a circle :| G754+ (BeBxT -4+ 45.5 - 69.50m :
: terms of 7 or f 70 =3 (provides | 7T X radis? ﬁ | : B T ’ ) I
| an estimate for answers) [—m——— e a
| Dimeter - & | | Compound shapes incling circks |
| = Radus = 4om . ) Croumfererce Compound shapes are ot awaus dreai questions |
: o Radus - 4cm : [ I dareter | € For Perimeter you wil need to use the I
| 70X rodus? Find the areai of ﬂ 4em | : circumference :
: X Alr; one[ quadter of the itk Orea = 67 o :I Spotting dameters and radi I
=T X circk irck Orea = 167t cm | |
| - o om? Quarter- 4m e 1 ( : I
_______________________ | I o4 ml \ I
e 1 REEE T RN
: Oreai of g circe (Calculato r) | : I:lcslei\mem\on is ako the digmeter of the semi :
— I
| m '% [ _ Don't need to halve this because there |
| ] - Orea of a circe : | Orc kngths _ﬂ x b4 are. 2 ends which make. the. whole |
I — 7T X radiss? ﬁ | I Sbtm circk O |
| | Oo |
How to get 7T symbol on the I |
: gecabula%or : | Orc lengths + Straight kengths = total permeter :
I | I
| 1 |
I | I I
| | | |
I I I

=04m+ B0+ |

. ;52; Gion m5 0 Stil remember to spit up the

0k -5011m compound shape. into smaler more
= manageable. individual shapes first




YEAR & - DEVELOPING GEOMETRY. ..
Line symmetry and reflection

I
1
I Miror ne: a fne that passes through the center of a shape with a mirror image on either side of the ne
| : Line of symmetry: same. definition as the mirror ine
By the end of this unit you shouid be able to: | | Reflect: mapping of one object from one posttion to another of equal dstance from a gen ine
* Recogise Ine symmelry : | Vertex: a pont where two or more-ine segments meet
*  Reflect in a horizontal ine 1 Perpendeulr Ines that cross at 90°
* Reflect na vertical Ine | | Horizontat a straight e from left to right (paralel to the x axis)
*  Reflect n a dagorul e I : Vertical: a straight Ine from top to bottom (paralel to the y axis)

I

—— — — — — — — — —— e 1 e e

-
: Lines of symmetry Rhombis
Mirvor Ine (ine of reflection) ' two lines of symmetry

Paralelogram
No lines of symmetry E

Reflection on an axis arid
Note. ai reflection 1
doubles the area of )

1
1
1
:
\_If the original shape .

|

Turn your image

{f you turn your image it
becomes a vertical/ horizontal
reflection (aiso good to check
your answer this way)

Lines parale! to the x and y axis
REMEMBER
Lines paralel to the x-axis arey = ____
Lines paralel to the y-axis are x =

&

QELEPREEF

N
N

1 |
. | :
|
| (| I
| | | |
: | : Reflection in a vertical line = g :
; | g =
: Shapes can have more than O circle has an infinte amount of | : S 25 5 4 35 0 L =3 :
> -
| one Ine of symmetry. .. ines of symmetry | | ) _ % 2 |
This regular polygon (a I | S . S
o 4 o I
: reguar pentagon has 5 Ines / I I & I
| of symmetry : | T Reflection in the e x-2 R/ |
—— e ——— e —_— e — — — — — — — —— —_—— — e e o o o o — — — — — — — — -
T T . |
| Reflect horizontally/ vertically ( 2) |1 Reflect Diagonally (1) Tom uour e ; |
| I , ff you tum your image it : |
I'] Points on the mirror line. dont change position becomes a vertical/ horizontal |
[ I—IL I reflection (ako good to check |
: Qll points reed I . your answer this way) :l |
to be the same I N '. |
: distance away i At i Ry e : I R L ' I
| from the ine. of | : N . |
\
I reflection i ¥ N Drawing perpendculor lines :
| [ Y
Perpendcuiar nes to and I
: I | from the mirror Ine. can help |
Reflection in the Ine y axis — this is also a [ Al you to plot diagonal reflections |
: reflection in the Ine x=0 I']| Folddong the Ine of symmetry to check N |
I the direction of the reflection |
| m I
JN o W __ ]
I lf————— — — —_ — — =
4 . |
| : | Reflect Diagonally (2 ) ,
| ‘ | This is the lne y = X levery y coordindte is the \\ — |
I | | same as the x coordinate along this line) NN |
e | e B |
| I . ,/' This is the Ine y = - x ' \\ :
I . I l:j R The x and y coordinate have the / . |
| 4 | L A same value but opposite Sign S |
| . I 1|, |—‘
I I ¢ |
| I |
I I :
I I I
I I I
I I |
|
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I
Bg the end of this unit you should be able to: :
Set up a statistical enquiry I
Design and criticise questionnaires |
Draw and interpret mutivle bar charts I
Draw and interpret Ine. graphs |
Represent and interpret grouped quantitative |
|

|

|

CASONING WITh DATA. ..

The data handing cycke

Hypothesis: an idea or question you want to test
Sampling: the group of things you want to use to check your hypothesis

Primary Data: data you colect yourseff

Secondary Data: data you source. from ekewhere eg the intermet/ newspapers/ local statistics
Discrete Data: numerical data that can only take set valves
Continvous Data: numerical data that has an infinite. number of values (often seen with height, distance, time)
Spread the distance/ how spread out/ variation of data

ddta
« Find and nterpret the range Querage: a measure. of central tendency — or the typical vale of dl the data together
 Compare dstributions Proportion: numerical relationship that compares two things
______________ A o
I T i | N
| Set up a statistical enquiry I!" Design and criticise a questionnaire
| write a Design a Pros/ Pros/ Discrete or || The Question - be cear vith the question - don' be too leading/ udgemental
| sutae — qta  — Cors of— Cors — contruots || e How much pocket money do you get 6 week?
| pothesis colection sampling primary or data? |
|
| sheel secondary I | Responses — do you wart closed or open responses? — do any options overlap? — Have
| data || You an option for dl responses?
| Fedtures of a data colection sheet 1 ; v
ore
| Total number of ero g _ _
| Gapedr Data Tk Tal Frequenny tra g I : O|9UOY1_| 0£0 O£001-£2 O£201-£4 O morethan £4 < opton
L~ observed
ungrouped
: categories =1 il ol ILNOTE: For responses about continuous data include inequalties < x <
______________________ o -
: Pictograms, bar and ine charts @ Represents quartiatie dota I| Mutiple Bar chart — corpares itk groups of wia
| Petogrom Bar Char}w o Line Chart : fey/ Colour code ;orfsepartate
| [ Longuoge : ‘ ' | gcleaa‘g@&\)arbieedg axes . ‘ &— 9os of information
rench | | . - 8-
I :p., - 88(%%9 [ | I| - Comparable data bars 2
I Geman | i i L l l I| drann next to each 20|
| TS B ]
- Need to remermber a key [C}\mn bmﬁ the bars - Gaps between the nes I| £
| Visualy dbe o identify mode cary dbeied oxes - Clearly labeled axes | o
- Scae for the ares - Scale for the axes || o G betvieen diferert
| - Ttk for the bar chart - Discrete Dot |I [ T a s “pwie"ggg lofe;ta
L Deeebda I._ _____________________
l_____.____._________?_b__J?GOT ________________ N
| Draw and interpret Pie Charts @ anerte acrce s 360° | Drow and interpret Ine araphs
| [pectoet | o | _Cot [ Homser | There were 60 people asked in this survey - Commonly used to show changing over time
Frequency 2 [ 2 5| €—— (Totdl frequency) - The ponts are the recorded information
/V and the nes join the points

32 out of 60 people had a dog’

Muttivke method
Os 60 goes into 360 — 6 times

the degrees (proportion of 360)

start from 0

More. than one piece of

This fraction of the 360 degrees | /' P )
represents dogs ./ /

FEEAN

32y 360 - Az
60 Ths s 192°

Use a protractor to draw

: Grouped quantitative data

This is a frequency dagram
There are no gaps between

I st the bars
I 0<t<5 4 ) —
5 6 ; 8 -
| 2 2 — ‘ Groupng the
| - 1] J 3 data is useful f
| ! L R ﬁ there s a
Time (minses roe Sprea

I large d

“Voreban o eavdl The use of inequalties shows that this wil be | of data to
: 10 25 and ss f‘m a frequency diagram begin with

I 30 minutes”

I
|
I
I
Each frequency can be muttipled by 6 to find |
|
|
|
|

data can be plotted on
the same graph to

I

|

I

I

| Line graphs do not need to
|

|

|

: compare data

[t is possible to make estimates from the Ine
eg temperature at 4300m is 5°C

'eind and interpret the range

The range is a measure of spread

0 range of 0 means al the data is the
vale

O smdler range mears there s less variation in
the results — it is more consistent data

Shop | has the smalest range — 1l
indieates it has a more consistent
customers each week

1

Difference between the biggest and smallest vales |

| Shop | highest vale | Shop | lowest valve :

N !

I

same |

I

his :
flow of Range of customers = 25— 22 = 3

(Shop | |

______________ -



YEAR & - REASONING WITH DATA. ..
Measures of location

r——FT——————————— -r—————— - ———————————— ——— — — — = 1
I

What do | need to be able
| to do?

|
I
Spread: the distance/ how spread out/ variation of data |
Overage: a measure of central tendency — or the typical vale of all the data together :
Totat all the data added together |
|
I
I
I
I
I

By the end of this unit you shoukd be able to:

I
I
Ly
Ly
Ly
Ly
Urderstond and use e, eon and : | Frequency: the number of times the. data values occur
|
Ly
Ly
Ly
Ly

Represent: something that show's the valve of another
Qutler: ai value. that. stands apart from the data set
Consistent: ai set of data that s simiar and doesn't change. very much

mode
* (Choose the most appropriate average
o ldentify outliers
»  Compare dstributions using averages and

range

______________ S
r-r—--——— - """/ """ ""-"---F"-F-F--:""-----"-"""""""-"""""""""""""—-"-" 1
: Mean, Median, Mode :
| The Mean Tre Median The Mode (The modal value) I
| G measure of average to find the central tendency. . The value in the centter (in the middle) of the data This is the number OR the item that occurs the most (it does not |
| a typical valve that represents the data have to be numerical) |
I
D 24,8418 248418 |
I
| Find the sum of the data (add the valves) 55 Put the datai in order 4881124 This can st be easier if t the data is ordered first :
| Duide the overall total by how many 55 = 5 Find the vale in the midde 4, &8, [1, 24 488124 |
| pieces of data you have NOTE: I there 15 10 single middle Mode = & |
I Mean = || Median = 8 vale find the mean of the two |
I numbers left |

5 . . - - - === 1
| Choosing the appropriate average |
I Here are the weekly wages of a small firm |
I Which average best represents I
| £240  £240 £240 £240  £240 the weekly wage? |
: The. average should be a representative of the S R0 I el R :
| data set — so it should be compared to the Put the datai back info context |
I set as g whoke - to check if it s an The Mean = £307 Mean/Median — too high (most of this company eam £240) |
: appropriate average. Tre. Median = £250 Mode is the best average that represents this wage :
I The Mode = £240 | s lkely that the sdaries above £240 are more senior staff members — their saary |
| doesn't represent the average weekly wage of the majority of employers |
. I
——————————————————————— - -_—_——— e ———— ——— — — =

Comparisons should include a statement of average. and central tendency, ds well as

Qutlers are. valves that stand well apart from the rest of the data
a statement about spread and consistercy

Outlers can have a big mpact on range. and mean <€———— Sometimes L is

They have less impact on the median and the mode best to ot use
an outler in

Here are the number of runs scored last morith by Lucy and James in
cricket matches

Height in cm caulations |_ch 45, 52, 37, 4|, 48, 3H
152 150 142 158182151 153 149 156 160 151 144 James: 60‘ QO‘ 4] 23 14, 23

I I I
| i |
| I |
I I I
I I I
| ! |
: el H /:
| i |
I I I
| I |
| I |
: :' '
| i |

Where an outlier is Lucy

identified try to gue it . o , )

e comegxt g Ouliers can ako be Mean: 396 (ldp), Median: 38 Mode: no mode, Range: 16 exgirxeesvf;agema t
identified graphicaly James

This is lkely to be a taler
member of the group
Could the be an older
student or a teacher?

have. a big impact on

Mean: 416 (1dp), Median: 32, Mode: 23, Range: 76 the vaneg

eq on scatter graphs

Percentage on trumpet exam

“James is less consistert that Lucy because his scores have a greater range
Luey performed better on average because her scores have a simiar mean and
a higher medign”

20 40 60 80

Time spent practising (hours)
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»  Solve problems and explain direct
proportion

Use conversion graphs to make
statements, comparisons and form

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

DPORTIONAL RERSONING. ..
Mulliplcative Change

freywords

I I
I
: : Proportion: a statement that Inks two ratios |
I'l Variable: a part that the valve can be changed :
: : Oxes: horizortal and vertical ines that a graph is plotted around I
| 1 Opproximation: an estimate for a vae |
I | Scale Factor: the mutiple that increases/ decreases a shape in size :
: : Currency: the system of money used in a particular country |
I '
I |

conchusions
*  Understand and use scate factors for Conversion: the process of changing one variabke. to another
length Seale: the. comparison of something drawn to its actual size. I
e e e A

leCCt PfOPO(thﬂ Os one variable changes the other changes at ” COHV@fSiOY'I Graphs Compare two variables

the same rate

I |
' :
| 1 o /< This is always a straight e because. as one variable
| This s a mutpicative. o I Sl / increases so does the other dt the same rate I
I 4 cons of pop - £240 tonsofpop- 2240, 1 514 :
I . Rl &Y 50
| - 4cansof pop - £240 . 12 cars of pop = £7.20 0 T ks To moke conversions between units you need to find the |
| < 2 oo - £120 €5 1 point to compare — then find the associated pont by |
| core o e Sometimes this is easiest [l | Labeling of both axes Lsig Your groph |
I This mutipler is the same i you viork out how much | 11 s vitdl Using a rer felps for acciracy o I
| h the same way that this one unit is worth first I Shkc))wm@ Your conversion nes help ds ai “check” for |
| would be for ratio eg leanof pop = £060 | 11 sobtions |
| 1 |
I Convercion hetween clrrorcioe SNUZ% BE— " | i I
| Corversion betveen currerces S BE o, i Ratio between similar shapes |
I £1=90 Rupees q——— Currency is directly proportiona I Onglfes i simiar shapes do not change :
| £1- 90 Rupees ~ o I eg it atriangle gets bigger the angles can
| = - I not go above 180° |
| - ¥ I
£10 =900 R

| CUW@Y\CQ can be. converted upees : I The two rectangles are similar. :
(I Using & conversion graph I s ] e
| i’i ’ 7 Convert 630 Rupees into Pounds I 8m |
| = | | Correspording sides m Note. I
| £1=90 Rupees ~ «030-90=7 1, ~3m 45m ~ | A nlm DX &Tm@ to the :
| I same ratio
| £7 - 630 Rupees I Im: 15m Im:15m |

____________________________________________ -

Draw and interpret scale didarams Interpret maps with scale factors
0 -0 /I%
mm cm m km

l I Il |
l ¥ Il |
l ¥ Il |
l H I |
' :: | |
: 3x15-4> \ I H www |
| This is a multipleative. change : : I x 10 x 100 x 1000 :
| Use corresponding Mssing lenath I
_ Ratios need to be in the

| sides to cakuldt 8x 15=m]|| The car Image is ﬁ I — |
| jcaeli f(;cctgru o [1 10cm mage. - Real Ife ¥ some units I
| I og m = 30cm Di Il lem - 250m |

I (0cm = 300cm¢/ < ) I
| o tatorconcko  Baproomepvasee || | : . 925000(;;\ 250 100 - 25000 |
I be cakulated by Smaler correspondlng Side I I |
I T The car in redl ife [ |
I SF T is & 10cm Image. - Real ife I |
| o dng s B drgsce || (b S0 Di I |
| Smal corresponding side ig corresponding side = %m: 206 1
| - SF | : I :

|




YERR & - PROPORTIONAL REASONING. ..

What do [ need to be able Feywords

to do?

By the end of this unit you should be able to:
Carry out any muttiplication or division
using fractions and integers

*  Solutions can be modeled, described and

Numerator - the number above. the. ne on ai fraction The top number Represerits how many parts are taken
Denominator: the number below the Ine. on a fraction The number represent the total number of parts
hole: a posttive number including zero without any decimal or fractional parts

Unit Fraction: a fraction where the numerator is one and denominattor a positive integer
Non-unit Fraction: a fraction where the numerator is larger than one

I
| |
| I
| I
I Wi |
| . Commutative: an operation is commutative if changing the order does not change the resutt |
| |
| I
| I
| I
| I
| I

esored Dividend : the. amount you want to diide up
Divisor: the number that diides another number D
Quotient: the answer after we duide one number by another eg diidend- dwisor = quotient
e o L Reclprocat a par of rurbers thal molpl together togve | _ T _ |
_____ S T T b ——|
| Representing a fraction I Repeated addition = mutiplcation by an integer e |
| Numerator | When adding fractions with I
| Denomnalor 1l 4_ X Kl i + i + i + i <4— | the same derominator = add |
EROMINALOT Nimber of parts represented [ 5 5 5 5 the numerators I

: Numerator 1 | | | | | | How many parts are shaded? |
| 3 | | | I | | 1 (Whlm\mwb | | | I | | | Wht each part represents |

— 0le. NuMper,
| [} [ 8 2 2 2 2 |

A ¥ ’ I -
: Number of parts to make up the whok || Each W? i I | I I | I 5 I —— e :
Denominaitor 1 e 5 \\r 3 I | | | |
l 1 [ I O P o e A I A I
| OLL PORTS of a fraction are of equal size T 5 o1 2 |
| Il Each whole is spit into the same number of parts as the denominator |
L S S S d
T bote o T T I Mt i gt Eopndione T T T T T |
| Multipbing unit fractions 1 Multipbing non-unt fractions |
I ! ! |+ Parts shaded I Repeat it 3.2 (R |
I 4_X EN = E I E;\i(ie "3 2 this 4_X EN = E :
| [ ANy rows \
| Modeledt | ~ 3y Modeled: |
I 3 Total number of I : 4 X 3 3 Total number of I
| parts in the diagram I parts in the diagram |
| — | | |
| 4 I : This many rows . |
] . _ - _____
I- ___________________ r ___________________________ -I
I Quick Multiping and Canceling down : : The reciprocal when g mitpy a romeer by s reciracal the answer is abags 1 :
I
l I o= Reciprocaks for division I

I 3 4 The 3 and the 9 have a common factor and | I 3K |
: - - can be smpified I L ,5 | €9 5 l 20 M‘)mm‘”@bﬁ |

5 9 3 I 27T T a reciproca
| l—4—+— = aves the |

' i 3 3 3 same
| Quek Sobing 4 N 5X 4 =20 |
| Muttiply the rumerators — ' ! oteome |
| Mutiply the denominators 5x 3 o) _! | The reciprocal of 315 3 and vice versa :
;:_____________________________________. -
| i o i O T — — — — — — — — — — — — — — — — — — — 1
| Dividng an lﬂtﬂoﬂ( by an unit fraction I DlVldm any fractions ememver to 150 recprocak I
| — | =] = | L | I
| : “There are 4 quarters in : I 2_ +3 Miting by Represented :
| [ [ whoke. | 5 4 a reciprocal g I
I l Therefore, there are 20 | | gues the = —
I | = 4 = 4 quarters in 5 iholes” | | 2 4 some o) I
[ II — X — outcome I
|| Howmany quarters Ah= 4— =0 |I |
I arein 17 | |
—— e e — - I_ ___________________________ |




YERR & - REPRESENTATIONS.

What do | need to be able
fo do?

By the end of this unit you should be able to:
*  Label and identify Ines paralel to the

Heywords

I I I
I I
: | 1 Quadrant: four quarters of the coordinate plane. |
I I'l Coordinate:  set of vales that show an exact posttion :
: : : Horizontal a straight e from left to right (paralel to the x axis) |
I axes | | Vertical: a straight Ine. from top to bottom (paralel to the y axis) :
) I
: I I
| I :
| I
I I I

Recogrise and use basi sraignt. ines Origin: (0,0) on a graph The poirt the two axes cross
¢ ldertify positive and negative gradients _
o Lirk near oyaphs o sequerces Paralel Lines that never meet
o Poty-=mx+c gaphs Gradeent: The steepness of a Ine
Intercept: Where Ines cross

e e e A I
______________________________________________ -
: Coordinates in four QUadmntS :I Lines parallel to the axes 0ll the points on this Ine have ‘o can be ONY postive :
0xis a x coordinate of 10 or regalie vale
: — Coordnate (x y (6, 4) (! ‘ YT“’ reixdng O I
N | s
/ From the origin this coordinate is I —pl AN P 9 I
Iy I I
| 6 places along the postive x I | | } | . ‘ | Lines paralel to the y axis take the form
| axss and 4 ch;;:p the postive : lnteriectton [ | [, L] X = a and are vertical :
points x
I 10 S 9% 8 2 4 F 1
I (0, 5) Witedhias eapor : °\ i Lines paralel to the x axis take the form :
I (x g) 270 onthe y axs acan be | | ! \ y = aand are horizontal |
’ any number) |- |- | |
| Owasthe X W O the ’ | N Ol the points on this Ine have e (3,-2) (7.-2) (-2,-2)
I
sstion on he ton on The ( 0) Wil be alvags be g pont | 1 1 | le4—1 1 1
| e position on de on the x axs (a can be jo ay coordnate of -2 all ly on this ine because the I
| Y Gxis secon any rorbed) il y coordinate is -2 1
—————————————————————— 1N, T T T T T T T T T T T T T T T = ———
= The vale of k changes the steepness
| Recognise and use the Ine u=x ~—- .. i s | | Recognise and use the nes y=kx s :
| V4o coordindte have the same I |
| . vabe : I 49353x y=x Notery =x s the same g5 y=Ix :
| A | Z
: T . . Bxamples of coordnates on this ne. (0, 0) (-3,-3) (8, ) : : S Y X g:e bigger the vaie of k the steeper the ine wil :
10 8 -6 -4 -2 z 4 6 8 1 i SRS
I . [ Z A |
| NEEE The axef scak is important — if the scoale sthe | | Thew vill Ao o0 Tme bz[ise{hto 0 the valve of k the closer the Ine :
: M same. y = x wil be a straight Ine at 45 : | 1 throwh (00) wil be to the x axis |
|_________________ T S
| Dlreot Proportion using u=kx Il Linesinthe fomy =x +a I| | Plotting U = mx * ¢ araphs :
| The line must be straight to be Il q | |
| drectly proportional — variabes || X D - (! 3 xthe x coordrale then— ||
| rerease ot the same rate k I : 7 § 2| I x |[-3|o]s Draw a tabke to disply this |
| :I ] y ] y=x-0 H?@ §|: y |-0] -1| 8 } information |
I f L3R Z I
[ : : AT AT § % = |: This represents a coordinate pair |
| = | /3 Syl t3-0 I
| | 2l |
Direct proportion graphs alwaus start at (0,0) as they are 1 S = y -
: describing relationships between two variables I J : | o Yo only need two poits to form :
————————————————— = =X+ | g astragtt Ine
[ s Y IR !
: N A d
is shows the translation 2
I Ony straight-Ine. graph with a I EEZ 2;:: X coordnate are of that Ine | | 1 Z‘gﬁ&?ﬁiﬁ Z;'EEL;EK 2?: :
| { regalive X vake has : : egy-x*9| I mzalTzs e [ corect (ftheydomakea |
| : negative gradent 1 fs the fne y=x moved 3 | : straight ie) |
| places up the graph | I
Eg y=-X Il |
I y=x yrx-=12 I D fos been added (o each I | Remember 1o join the poirts to I
| T of the x coordinates | | ke g ine |
: Divection of dl negative gradents [ : | - :



CPRESENTATIONS. .

Representing Data

do?

Variabe: a quantity that may change within the context of the problem
Relationship: the Ik between two variables (tems) Eg Between sunny days and ice cream sales

r I
I |
I |
I | :
| By the end of this init you should be abke to: : | Correlation: the mathematical defnition for the tupe of relationship.
| Coto et anreneys || O vhere o qes el on grph
I g | | Line of best fit: a straight Ine on a graph that represents the data on a scatter graph
|* ldentify different types of non-inear I
| reltonstips | I Qutler: a poirt that les outside the trend of graph
| = Design and complete an ungrouped : | Ouantmt“’e' rumerical datg
| frequency table Il Quaitative: descriptive. information, colours, genders, names, emotions etc
| « Read and interpret grouped tables | Continuous: quartitative data that has an infinite number of possible. valves within its range.
| (discrete and cortinous data) | | Discrete: quantitative or qualtative data that only takes certain vales
L’ Represent datai n two wa tables I LFrequemg: the number of times a particular data valve occurs
_____________ - — e — — — — — — — —— — — — — — o o o e e
e — - ——— — [T~~~ —————————————— 1
: Draw and interpret a scatter araph - | | Linear Correlation
kS i x
| Age of Car (Years) /2\ 4 8 10 E - x I : g e 25 ¥ X § X
s £ | § x $31 %X -8 ML
I = -~ g X
Value of Car (£s) 7soi 6250 | 4000 | 3500 | 2500 = § | % | | ';' X §§ X X X X%

: - ‘.' - _§—>§_ x 1 || 8.x 2% X s é‘xx

*  This data may ot be gen in size order & S 7 | | Nufnber of apptes Nuribpr bf oupd-of ooffbe Length of thumb i
l. The data forms informution pairs for the scatter graph S I , : ! l | | Posive Correlation Neggive Correlation No Cortelation

. 2 4 6 8 10
: ol ol dota s a elaiorshp g Bgelof{Cay{Years} Il O one variable 0s ore varidble There s no

This scatter gr QF’h show as K | I ncreases so ncreases the relationship
I the age of a car nereases the The. axis should fit dll the valbes | I does the other other variabe between the two
: The ik between the datai can vake decredses on and be, equaly spread out | variable decredses variables
|

be explained verbaly

{The ine. of best fit

I The Line of best it is used to make estimates
about the nformation in your scaitter graph

Things to know:

o Thelne of best fit DOES NOT need to
0 through the origin (The. point the
axes cross)

There should be approximatel the.

1|: Using a line of best fit
I

Extrapolation is where we use. our
ine of best fit to predct information
outside of our data

5

=2 X

3 a I} #This is ot aiways useful — in this

£3 | | Interpolation s using the Ine of best example you cannot score more
Helght of plant | | fit to estimate vales inside our daita that 100/ So revising for bnger

point can not be estimated**
s only an estimate

because the Ine is

Percentage on trumpet exam

eg 40 hours revising predcts a

same number of points dbove and designed to be an average | percentage of 49

below the ine. (t may not go through representation of the data This point is an “outlier”

ary ponts) [ 20 40 60 80 5 gn outler because it doesnt fit

Tre ne extends across the whole t & aiwaugs straiant re. | | Time spent practising (hours) this model and stands apart from

graph I L the data

______________________________ a—_—_——————————————
I UngrOU@d Dat The table shows the number of : | GrOUQP_,d Dat If we have a large. spread of data it s RCPVF,SCHUM data N tWO-WOM tables
Siblings studerts have. The | bettertogrowp t Ths s so it is easier to look for a trend Form Two-way tabes represent dscrete information in a visual way that alows you

| The number of times an GrSWers were | to make conchsions, find probabilty or find totak of sub groups

event happened

312203411202 II

|growps of equal size to make comparison more valid and spread the
groups out from the smulest to the largest vale

Trere are 2 green Trere ore 3 green

-

|
|
1
| |
| | | | squaes shapes
| 2 peopke had 0 sibings: This means therf <3 (Cost of TV (£) Tally Frequency I O 4 \
| are 0 sibings 1o be counted here I | 538 o 101 - 150 ™ 7 | | I:l \Squares [ Circles [ Total
v S
Number of siblings | Frequency I = ES] 151 - 200 THL THL | 1l I O O Green 2 3 5
| | 5SS ° - | l:l Red 2 | 3
o 2 0 I 23 201 - 250 ™ 5 | D
| ; 3 3 || = 251-300 | 111 3 I | O Tod | ¢4 4 8
I
| 2 < 2+ A+ 2+ AR Ax4-8 I | We do not know the exact vale of each tem in a group — so an I : ) The 8
: 3 2 3+30R3x2-=6 | | estimate voukd be bused to catuite the overal total (Mdport) | | Using your two-way table \ten;exr?;zmi
4 1 4 = |
I 2 peork haue. 3 <bl h . I : § 3 x ¥ E— | | Tofinda fraction
| peope Vebl S mffol Creare o | § S 8¢ Weight(g) | | &9 What fraction of the ftems are red? 3 red items
> 913 40<x<50 !
Best represented by sbings in tota | | a<5¢ 0<x< g ths o ol 8 tems i tolal =
I dorete data (Not 258 |[so<x=e0| 3 | 8
| OEROLLthereare |1 25 50 |25 roluks eiery el lertamng Use o fetion
| alaus  number) 0+3+8+6+4 | | 8 ﬁ‘é § S [ [0<x=70/1g 5 bigger thal 6Chg p | | decimal percentage. equivaknce
. ) S 3= to and incbding knowle
| Siblings = 21 sibings I | © B 70ty | | nowledge



YERR € - REPRESENTATIONS. ..
Tables and Probabiity

Outcomes: the. result of an event that depends on probabilty
Probabilty: the. chance. that something wil happen
Set: a colection of objects
Chance.: the lkelhood of a particular outcome.
Event: the outcome of a probabilty — a set of possible outcomes
iased: a buit in error that makes al values wrong by a certain amournt
Union: Notation "U” medning the. set made by comparing the elements of two sets

What do | need to be able
fo do?

I
I
I
By the end of this unit you shoud be able to: | |
Construct a sample space. diagram Il
Systematically list outcomes : :
I
I
I
I
I

Find the probabilty from two-way tables
Find the probabilty from Venn diggrams

r——  __ _— —— —  —  —————————————————— ———— —— 1
: This is the set :
I The possible outcomes from roling a dice notation to list the I between the { } are |
I g : ' ' outcomes S = a, the possible I
| £ 8 1{2|3]4]5]|6s outcomes |
: b e ) S s [ an [ o [ an [ on [ on :
mpk space digrams provde 6 = 2
| fggt;w o gty e[l farfor]arfor]er S={H 2 30 4H 50 6 T AT 3T 4751 67 |
| outcomes from events 22 I
- _ ]
- - - - = — — — = — — — = 1
: PfObiinU \Cl'Om Sample Space What s the probabilty that an outcome There are three :
| The, possik autcomes from roling a dce has an even rumber and a tais? eve:/numbers ?clﬁl: Numerator: :
 £3 tlasfafsfe] Mt Do Een nmber and Tak) = 3 et
| s notation that _—% = ]
I i L A R A N N represents the 12 Penompator |
SEIT I r I o the total number
(I <lp= @ - @ ol O queston P n betveen the  )'s There are twelve  of outcomes |
| » 8 the event asked for I
| =< possible outcomes |
—— _____________________________________________________________I:::::::::::::::I
| Probabilty from two-way tables meeet 1) Product Rul |
I |
: Car | Bus | Wak | Totd | P (Girlwak to schooll = 2. I :
| 100 [ The number The number
| Boys 5 24 14 53 :I of tems in X of items in :
"
o | |0 ()| + N Tt he T avert b |
o
Totd | 21 |44 |3 (oo .
: C ) [ The total rumber of tes I I
_________________________________ e ____
e R e e e e e e e L L E L L L bt
| P{Obgb‘i‘tu ﬁ’om Venn diaq’amg 100 students were. questioned if they played badminton or went to swimming cub

40 wert swimming, 25 wertt to badminton and [ went to both

| This whole curve includes
| everyone that went This whole curve incldes

Simming Badminton everyore that wert to

|
|
|
|
|
I Swimming
| Because |1 dd botw - badminton P() mming) :
| cakulate just swimming by o | Becase 11 dd both we Ust swimming) = A9. i
| 40- Il cakculate just badminton 100 I
| by 25- Il |
|
The intersection ‘ I
: represents both™ | 40 ‘1\ The number outside represents those :
|

Swimming QND badminton that did neither badminton or swimming 100 — 29— 11 - 14




VERR & - RLGEBRATC TECANIQUES. ,

What do [needtobe able 11 h@_vords
to do? | Simpify: grouping and combining simiar terms

| |
I
Il :
By the end of this unit you shoukd be able to: | | Subsstitute: replace a variable. with a numerical valve |
Form Expressions : : Equivalent: something of equal vale |
Expand and faclorse singe brackels || Coefficient: o number used to mutiply a variabe I
Form and solve equations | | Product: mutiply terms |
Sol t th bracket: ' ' , .
Rz;fegefr:)talgiumtleg rooes : : Highest Common Factor (HCF): the biggest factor (or number that multivles to gve a term) :
Form and soke, inequallties | | Inequaity: an nequaity compares who valves showing if one is greater than, less than or I
' equal to another |

| Form expressions For unknown variables, a letter || Directed numbers
| s normally used in its place
| More than — GDD

| Lessthan/ dffference — SUBTROCT

egdmorethint ———» t+4
Blssthank ——» k-8

2 4 X

! ~all o 0 D‘(
3 3xx |3x4 E 0 0

ox 12 O E %

|
| | =
| |
| |¥- —> -
: Only similar terms can be grouped together : 4 _
| eg find the perimeter of this shape | o X+4 K+4 A&+ 4 Dffferert
|t (Perimeter = length around outside of shape) | e@:a 0 ?n(;b 2\5 25 x| x| 4l x| 4] x| x] 4] representations of
| tr2tel+teterl —» Gt+2 ”0\ axa=-Jx— ox+ 12 3(Ax+4) = bx + 12
I A+ T btra=2+-5=-3
L o — — — — — — — — — — — — — — — — — — — — — — — — — — | — — — — — — — — — — — — — — — — — — — -
T T = a
| Factorise info a singe brackel  8x + 4 | | Solve equations with brackets 3+ 4)- 30 |

|
|  Tadmikeths the igest 1] [Pt [ 3cd [ ac 3(x+4)- 30 |
| b4 I4 ’ common factor 4 (! 30 Expand the brackets |
: W :: xlxl4|xlx|4lx|xl4 :
30 bx+12=30

| I . |
I The two values muttiply together (ko the area) of the rectange : | GL DL X[ © -4 -4 ?ﬁf&uj& Eicrg;szug ra;swer |
| Note | : 00 fraction or decimal :
I &rd=4(x+) Ke4=4r 2| 1 ox = 18 0
| The s factorsed bt the. 1 L] |I5XIX I -5 -6 x=3 o, :
| HCF has not been used | I
e o e e o e - N |
I | T Ir~ . T T T T T T |
| Simple. Inequalties Form and solve inequaities QOlgebraic constructs |

Expression
0 sentence with a minmum of two numbers and|
one. maths operation

! i
< less than < Less than or 1 Two more than treble my
equal to ReS) rumber s greater than |

> More than > More. than or I
th - th Il Find the possible range. of vales

Il v v2e37 .
The biggest the valve can be s 18 1] 3x3+d=ll 0x3+d-32 g areaof arectonge O =bxh

______________ T T |

©

1L

1L

| L

| L
: | : |
| equal to I : | Equation :
: x <10 Il om 5% 0 — | |: 0 statement that two things are equal I
Say this out lovd Il I I
| \_“x s a vale less than 10° Il 3>l L Tem I
I 0 1 SO'V@ (| 0 single number or variable |

>X

: et 0 Say ths ot oud ” (o : : ldentity :
| represent the same 10 more than the vale 1 (>3 11 On equation where both sides have variables |
| valves Il Check I : that cause the same answer includes = I
| y+a<a0 I I Formula '
I e+ 2 bss th o 20 1 This would suggest any value bigaer than 3 satisfies the | | |
| Xmimlge s than or equatto statement ||Q rule written with all mathematical symbols I
| ¥ I



VEAR € - ALGEBRAIC TECHNIQUES. .

I

I

| X AUE

| By the end of this unit you should be able to:
I« Gererate a sequence from term to term |
| or position to term rules :
: *  Recognise artthmetic sequences and find I
I the rith term I
| Recognise geometric sequences and I
I other sequences that arise |
I |

number
| Linear and Non Linear Sequences

| Linear Sequerces — increase by addition or subtraction and the same amount each time
| Non-inear Sequences — do not increase by a constant amount — quadratic, geometric
| and Fibonacel
Do not plot as straight ines when modeled graphicaly
The dfferences between terms can be found by addition, subtraction, muttiplcation or
dvision

Fibonacei Sequence — look out for this tupe of sequerce

ol I 2 358

I Sequence: items or numbers put in a pre-decided order
Term: a single number or variable
| Posttion: the place something is located
Linear: the dfference between terms increases or decreases (+ or -
Non-inear: the difference between terms increases or decreases in different amounts, or by x or +
Difference: the. gap between two terms
Orithmetic: a sequence where the difference between the terms is constant
Geometric: a sequence where each term is found by muttiplying the previous one by a fixed non zero

Seq,uences

) by a constant valve each time

equence in a table and graphicaly
Posttion: the place in the sequence
™S 3
. The termin
| | | position 3
has 7 squares’
3 5

(the number of squares in each image)

|

|

|

|

|

|

' 7
't f
| erm: the number or variable

|

|

|

|

|

|

|

|

\ natabe | pogiyon | 1 | 2 | 3 E : \
Each term is the sum of the previous two terms / L’\_ Term 3|5 |7 § a 1
y, s,
—_— e o — - ~y Yy
I __________ - - - - | 2 2 %12 3
SCQU@YY}CS from alo;ebmlc Ules Ths s susstiion Because the terms incredse by the same addition each time this Position
3n+7 i+ 7 LSher-wsmnntewh
/ Y |~ T T T T T T T T T T T e — — =
; Mscorceptions and comparisons
This wil be. Inear - note the single This is not. Inear as there is a Comp |€X a|0ﬂb(al0 fUle,S I
power of n The values increase at a powéer for n

constart rate
an-5H—

|

|

|

|

|

|

|

|

|

| &
| Mtem=2()-5=--3
|

|

|

|

|

|

|

|

|

Substitute the number of the term you are looking for
in place of

Mterm=2(2)—5=-|
100" term = 2 (100)— 5 = 195

Checking for a term in a sequence Fom on equation
ks 201in the sequence 3n — 47

~ 3n-4-20I

o Term to check

Olgebraic ru\e
Soling this wil find the position of the term in the sequence
ONLY an integer solution can be in the sequence
-1 Finding the alaebraic rue

Thssthed 4 8 I;z |6 ;20...“

|

|

|

|

| times table

| 4n vV oy
|
|
|
|
|

This has the same constart

7 ” |5 M 22 <+— (differerce —but s 3 more than
the original sequerce

4n+3

Fltterm Ax )P
N
fot(ﬁfgm ’ ;ffoof - 2000 o0 o -3 100K - 40000
€9 )
nhed)— Lo L
100t term = 100 (100 + 5) = 10500] ~ expression

| |
|

|
|

|
| |
|

|
|

|
| &9 :

:;2 J=2

| M term = 2 x | (Qx;l)v?-\@ |
| |
| |
| |
| |
| |
| |
|

This is the constant
dfference between the terms
in the sequence

(dfference) between the
origihal and new sequence

|
|
|
|
|
This is the comparison :
|
|
|
|
|
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Indices

-

______________ T o
| What do Ireed to be able || Preurords
I to do? | : Base: The number that gets muttipled by a power
: By the end of this unit you shoukd be abk to : | Power: The exponent — or the number that tells you how many times to use the number in multipleation
|« Od/ Subtract expressons vith ndces | | Exponent: The power — or the rumber that tell you how many times to use the rumber in multiplcation
|« Mutiply expressions with indices | I Indices: The power or the exponent
|« Diide expressions with indices | | Coefficient: The number vsed to mutiply a variable
I« Anow the addition law for indces | : Simpify: To reduce a power 1o its lowest term
: * Hnow the subtraction law for indices : I Produet: Mutiply
e e T
I S i ot et . e T T T T T ||__f____f_f_ff __________
| (ddition/ Subtraction with indices || Multiply expressions with indices
| Coefficent Povier - : : toy 3
| \‘5x2+4x4/ 800 och square ¥ _ x 3a Stxat
| [E— 0 represerts x* and =4ybx3xa =hxtx9xt
I Term E;n g o each e :I =4x3xbxa ;5 Ixtxt
| - . 0o represerts x* | | B =) XAXLX
I Expression | : = Rab = 454
I Only similar terms can be. simplfied | |
: If they have different powers, they I
| are wnlke terms : : bt x 3p?
| || S2xbxbxbxbx3xbxb fhere e clen
I | =2 3xbxbxbxbxbxb misconceptions with this
| O 0 ] I I = calculation but bredk down
I %4+ xp—p | — > 7 | : = 6b° the. powers
: O Uo o e e e
ly=- === — ===
l | Oddition/ Subtraction laws for ind
08 &= | | UDLraclion Iaws 1or INdices
A+ 4 2+ v4 A+ 4
:5x ox* — 3x4 + Xt — Z@ @@—n’lx X H
| F5a0 | x5 . 37
I I 1=(3x3x3x3x3)x(3x3)
piaylestenlasiustuniuyiustuyiuyiuptuyinsiuptuyiustusiupiuptuptupiuntugll ' '
| DIVIde QXPI'CSSiOY\S Wlth V\dlC@S The base number is all the same so the terms
] can be. simplfied
AXAXAX D .
i—z — 1A — ? Oddition law for indices
AXDXAXD
a m X G n = a mt+n
2
5 a® b Ixaxaxaxpih I
3p*

bab@—’.5x5xaxbxbxbxbxbxb

Cross carceling factors shows canceks the expression

23 al This expression cannot be. divided
J@_ (canceled down) because there are
5db no common factors or similar terms

Ptz — 33

3x3 30 |

Subtraction law for indices

am+an=am'ﬂ

I
I
I
I
I
|
I
I
I
I
I
| 3x3x5xBxB _, 35 _,3°
I
I
I
I
|
I
I
I
I
|



