YEAR € - ALGESRAIC TECANIQUES. ..
Sequences

Solving this wil find the. position of the term in the sequence
ONLY an integer solution can be in the sequerce

100 term = 100 (100 + 5) = 10500 ~ expression

|- - - \ry-- -/ - - - T T 00T~ -
| What do I need to be able 1 1 Peuwords |
| tO do? | : Sequence: items or numbers put in a pre-decided order |
I o Term: a Single number or variable I
| Bythe end of th unt yo shoukd e bk to | Postion: the place. something s located I
I« Gererte a sequence from term to term o . . |
| | | Linear: the dfference between terms incredses or decreases (+ or =) by a constant vale each time
or position to term rules ) |
I o oo e arthmetc sequerces and fr I I Non-inear: the difference between terms increases or decreases in dfferent amounts, or by x or + I
I |1 Difference: the gap between two t
the nth term lrrerence: tne gap pelween tWo erms |
: « Recogise geometric sequerces and : : Orithmetic: a sequence where the difference between the terms is constant |
| other sequences tht arise | | Geometric: a sequence where each term is found by muttiplying the previous one by a fixed non zero |
| | | number :
—_— e ————— e e e o  — — — — — —— — — —— — — — —
——————————————————————— —lI————————————————————————|
I . . .
| Linear and Non Linear Sequences |1 Sequence in a table and araphicaly |
| Linear Sequences — increase by addition or subtraction and the same. amourit edch time. | I Posttion: the place. in the. sequence [
| Non-inear Sequences — do not increase by a constant amount — quadratic, geometric | : | 2 3 |
| and Fibonace | ] “The termin |
|« Donot plot as straight lines when modeled graphicaly | I | | | posttion 3 |
| = The dfferences between terms can be found by addtion, subtraction, muttipleation or | I has 7 squares’ |
| division | : 3 5] f 7 |
I Fiponacei Sequence — look out for this tupe of sequence | I Term: the rumber or variable Graphical I
| I | (the number of squares in each image) |
101 12358, i E |
I \ I | natabe Cpogition [ 1 [ 2 [ 3 . I
: Each term is the sum of the previous two terms / B : | Term 3|5 |7 ;% 4 :
I Z 2
—_—_———————_——— e e e ————— - e A 4
' T T T == 1| 22 % 12 3 :
| SCQUCY\C%S from ambmlc Ules Ths s subsivion 11 Because the terms rcrease by the same. addition eqch time this Pasition |
| 3” + 7 3”2 + 7 : L\s linear — as seen in the araph |
I I : Misconceptions and comparisons
: This wil be inear - note the. single This is not Inear as there isa | : COMP|6X al@ebm‘c fU|CS :
power of n The vales increase at a poer forn | I
: constart. rate I : QHJ (;zn);Z I
Substitute the number of the term you are booking for | | I
: 2” - 5 > in place. of 1 | : 2 times whatever n squared is 2 times n then square the answer |
| %9 ' |
Mtem=2()-5--3 [ eg
: Mtem = 2(2)—5 = -I || €|$?t g R-2 Miem - (2x | P-4 :
| 100%tem = 2(100)-5 - 115 [ gstfeff:rd*m_g tem- 2y 2P 16 |
. . | B 3 th - 2
: Checking for a term in a sequence. Form an equation : | 100Rterm - 2 x1003- 2000 100% term - (2.x100 ¥ - 40000 :
| 52010 the sequerce 3n — 47 o Temio eck I y |
- | N
I P 5”—4‘ 20' Il n(n+ ) Bterm=1(1+5) =06 You don't need to
| Olgebraic rule Il 2tterm=2(2+5) - 14 expand the :
|
| I |

(%) Finding the dlaebraic e

Treste s 4 8 12 1o, 20.... /4 N

' |
| |
| |
' |
| |
I 4n ¢ ¢ ¢ This is the comparison I
| This has the same constant This is the constant (dfference) between the |
| |
' |
' |
| |
' |

7 | | |5 M 2 ;{ <«+— dffererce —but is 3 more than | difference befween the terms original and new sequence
s T the original sequence in the sequence

4n+ 3
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YEAR € - REASONING WITH ALGESRA. ..
Straight Line Graphs

I I

| I

| | | Gradeent: the steepness of a line

I I'1 Intercept: where two Ines cross: The y-intercept: where the ine meets the y-axis
: : : Paralel two lines that never meet with the same gradient

| . gzmz a@(:f:;; | 1 Co-ordinate: a set of valves that show an exact position on a graph
| : : Linear: Inear graphs (straight Ine) — Inear common difference by addition/ subtraction
I

| I
| I
I I

the end of this unit you should be able to:

*&

e Understand and use y= mx + ¢
Osymptote: a straight Ine that a graph wil never meet
Reciprocal: a pair of numbers that multiply together to give |
Perpendicular: two lines that meet at a right angle.
L

*  Find the equation of a ine from a graph
* Interpret gradent and intercepts of real-
ife graphs

: Lines par allel to the axes 0 0ll the points on this Ine have

| ) a x coordnate of 10

‘a can be ONY posttve
or negative value incudigg

| | I
[ I
| 1] T "T“’ T [l 3 xthe x coordnate then — ||
; I
| /)' | le1 | 1 | 6) : : x [-3]0]|3 Draw a tabe to display this I
I pd [ e | ‘ | Lines paralel to the y axis take the form x y [-10] -1 8 information |
| intersection I PO A A = 6 and are verticdl Il |
| poris e —— I This represents a coordnate. pair |
I T T . Lines paralel to the x axis take the formy (510 |
I — |- 1+ \ = a and are horizontal : : ) |
I : LTS Olithe ponts on this ine have  e(3,-2) (7,-2) (-2,-2) 1 i You only reed two ports to foma |
I » ay coordingte. of -2 dlllay on ths Ine because the 1 : straight Ine I
| y coordinate s -2 1 4 I
M~ S, T T ——— i |
| COmpar e Gr adlents I ! 5 Plotting more ponts helps you decide |
I 7
I ’ y=Ax The greater the | 1 if your cakculations are correct (if I
| y=mx +c d . gradent — the steeper :| 2 pytzs: [ theydomake astraght ine) |
X the line ;
| 4 2 II 3 |
| i | | t; |
- ¥ 1 -8
| The coefficient of x (the ~ ° ° * 77 * * 5 Tupx4 1 pi Remember to jon the ports to make. |
I nomber in front of x) tels us /4 Paralel Ines have the 1 o ane
| the gradent of the Ine / -4 same, gracerk Il ° . I
|____________‘8 ___________________ I — I
P == ——————— oot T T T T T T T e e e e e 1
| Compare Intercepts o — e 4 /¢ | 4@ A0 esterori : y=mx*c The equaton of a e | |
| 02 e 2 “bch the h?(e‘ctrossestthe Y1) The coefficient of x (the number in front can be rearanged Eg | |
: y Y oxs. Y intercep [ of x)tels us the gradient of the Ine y=C*mx |
I _ I
| | g%x The coordnate of @y ntercept |: ‘ } <_Th€ vabe of ¢ i the pont at C=y—mx |
| wil alwaus be (Oc) I Y/ = mx + € € yeh the ine crosses the y- Identfy which coefficient | |
| e | AN f axis Y intercept you are. identifying or |
| ‘% ‘J“X‘ Lines with the same y- I | y and x are coordinaes comparng |
I _éj lnterceptcrossmhesame ========================_—l'
| AT L \0_ Y poee I Real ife orapts
———————— l— —_———— e —— — — — — — — — —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g/mtercept shows the
I_ - - - T Complete the table of values to show the cost of hiring the plumber. minimum charge
I Flnd the equatlon ﬁ’om a qraph I Time (h) 0 1 2 3 8 The gradient represents the
I (ol) y ” Cost() | €25 £125 price per mie
The Gradient.
They- ) “ y=2x+1 I redl Ife graphs lke this values wil always be. positive because they
2

The drrection of the Ine indicates a positive Il Direct Proportion araphs  To represent direct proportion the graph must start at the origin
gradient Il

A box of pens costs £2.30

|

|

|

|

I

" I
intercept \ 3 3=2 I measure. distances or objects which cannot be negative :
|

|

|

|

I

I

qﬁ?{}%’ ” When you have O pers Complete the table of values to show the cost of buying boxes of pens.
Y Il this has 0 cost Boxes 0 1 2 3 8
% I\ The aradent shows the Cost (£) £230
” price per pen
- 4

e o o — — — — — — — — — — — — — — — — — — — —
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YERR & - REPRESENTATIONS. .

What do | need to be able Keywords

to do?

By the end of this unit you should be. able to:
Label and idertify nes paralel to the
axes

Recognise and use basic straight lines
lderttify posttive and negative. gradients
Link Inear graphs to sequences

Pt y = mx + ¢ graphs

Quadrant: four quarters of the coordinate plare.

Coordnate: a set of values that show an exact position
Horizontal: ai straight Ine. from left to right (paralel to the x axis)
Vertical: a straight ne from top to bottom (paralel to the y axis)
Origin: (0,0) on a graph The point the two axes cross

Paralel: Lines that rever meet

Gradient: The steepress of a ne

I
I
I
I
I
I
I
Il
Il
I
I
[ I Intercept: Where lines cross

e e o o o — — ——— I ————— - —- — - .- - —_—_—e—_—_—_—_ e e — —————
| - I
| Coordinates in four quadr ants : I Lines paralel to the axes Oll the points on this ne. have ‘o can be ONY postie
_ or neggitive vale
: YOS ——g, | Coordnate (x,y) (6, 4) ¥ VTW ' e 0 N,
; | .
| .. * From the origin ths coordnate s | | 4 6
| X _ax;s ........ 6 places dong the postie x I | [ ‘ ad | ‘ | Lines paralel to the y axis take the form
| axis and 4 places up the. positive | Mirter S(’,CUOH [ ] L] X = a.and are vertical
Y oxs |! ponts X
I I 10 ° -6 4 -2 2 4 L] ] 3 R
| (0,0) Wimdasmapr || > Lines paralel to the x axis take the form
I (x g) » 1 onthey axs (a canbe | | et — |+ \ y = a and are horizontal
’ any number) 1 | 61— [
| owostre X W Ohias the il Ol ‘ N Ol the points on this Ine have e (3,-2) (7.-2) (-2,-2)
position on the position on the ( y O) I be alwatss be & pon -8 T 1
s st s s onthe x s (acanbe | | " ay coordinate of -2 alllay on this Ine because the

any rumber)

This means the x and the y
coordnate have the same

1l o y coordnate is -2

R@COW\\SC and use the lines U= =kx  The vale of k changes the steepness

of the Ine

2 4 & 8 10

NEE The axes scale is important —

I I
I I
vaie I 4973 y=x Notery =x s the same as yIx |
I y |
Exampes of coordnates on ths e, (0, 0) (-3, -3) (5, 8 : | ey /X ;?e bigger the vale of k the steeper the line wil :
[ Z: A :
if the scae s the | | ] They will abias 20 The closer to 0 the valve of k the closer the Ine
same y = x wil be a straight e at 499 I throush (0.0 wil'be to the x axis I
I I

Dlrect Proportion using y=kx
The ne must be straight to be

I
| I |
| ¥ 1 |
| directly proportionl — variables : : Sux*5 Jo | : 3 x the x coordnate then — | |
| increase at the same rate k T / § 2 : REEINE Draw a table to dsplay this I
| AT =x-0 & y [-10] - information |
| I | T ezl |
| ¥ B ’y’."—;" ZED L BEEEL % % (% |I This represents a coordnate pair |
I )1 : : odas s : (-3,-10) I
o 2 §
: Direct proportion @mphs always start at (0,0) as they are 1 / I = : I y - :
/ o P

| describing relationships between two variables _! : J | : E You only need two pots to form |
—————————————————————————————————— =Xta a straight ine
r J ' .

Lines vith neaative aradent I o TE==: |
: INeS With Negalive aradients || Ths s the Ine y=x vhen The S he Lersiton [ ; I

is shows the translation : I
| I the y and x coordnate are Plotting more pornts helps you
I Ony itm@ht :me h@raph vith a | : the <ame of that line. | : : decide f your catutions ae |
| negave X vaie nas a | egy=x*0|l m=7iz= correct (f they do make a |
| 3 negative gradent | s the Ine yx moved 5 | | straight ine) I
| TP e c P H placesupthe@mpm: I
9 Y=

I y=x y+x=11 I 9 bas been added 0 ecch ! | Remember to join the points to I
| of the x coordinates | I
| ) I | | moke. a Ine |
| Drection of al negatue gradents [ L — |
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YEAR € - DEVELOPING GEOMETRY. ..
Ongkes in paralel ines and polygons

: What do | need to be able
:todo?

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

| ° ldentify corresponding angles

| ldertify co-interior angles
I
I
I

Paralel: Straight nes that never meet

Onge: The figure formed by two straight nes meeting (measured in degrees)
Transversak: O ne. that cuts across two or more other (normaly paralel) ines
Isosceles: Two equal size Ines and equal size anges (in a triangke or trapeziom)
Polygon: O 2D shape made. with straight ines

Sum: Odition (total of al the interior angles added together)

Regular polygon: Oll the sides have equal length; al the interior angles have equal size

*  find the sum of Interior angles in polygons
* Find the sum of exterior angles in polygons
*  Find interior angles in regular polygons

- - _ _!
[ T T T T T T e e e s (e k1
| Basic angee rues and notation € e WI: Paralel Ines s ererver oo forrdes e Les 0F and 56 are trrsversats |
| straight Ines, around a pont and
8 (nes that brsect the parale! nes) |
| \ Ocute Onges Right Ongles *‘ ‘ l I | __ verticaly oppostel |
: 0° angke <vyo° 90° c 1 |
' Ongle Notation: three letters ABC 1] '
I / Obtuse This is the angle at B = 113 © : | %:;Z?&:@ ﬂgnﬁ:nagfﬁg I
I e n ok <150° R\@ht angle. notation Line Notation: two ktters EC | 9 tfed by ther thelr ‘2 shape’ I
| ’ The Ine that joins E to C : | LFegh:yie'? er poilgion dpe i |
- |
I M Refix Straight Line Verticaly opposite angs | poston |
L /N Taoee ange <3600 180° Equa (I |
[/ —— (ngles around a point 1 |
I 360° o fheroldboncentfes pardelies
r—-—————————————— r-——————————————
| Oterate/ Corresponding angles : | Co-interior angles : |
I [N |
| < Because atterndte angles are | | B Because co-nterior anges have I I \
| equal the highighted angles are | I asum of 180° the highlgnted | | A
\ the same size ange is 110° | |
| 50 I | I
| o [ G I | I
I 150° I I I I I
| Recause correspondng angles - & | I | | |
| are equal the highlghted angles 5 | | 0s angees on a fne add up 1o 180° co-interior anges can ako be | ) ] |
are the same size I cakulated from dpplyng atternate/ correspondng rules first I | IR, |
. -'I——————:::::::::iI::::::::::::::::JI
e A s o T T T T I :
| Propertles of Quadrilaterals Paraleloayom I Sum of exterior andles Exterior anges all add up to 360° |
Opposite sides are paralel || |
| EE al sxdes equal size m Oppostte dngles are. equal I I
0l angles 90° Co-interior dngles I . Using exterior angles |
| Opposite sides are. paralel ) |
| Rectarve < Trapezim I A/Exter\or Ongle |
| ol a%ég 90° y o Ore par of paralel s :l Interior angle + Exterior angle = straight Ine = 180° |
I Opposte sides are paralel fite |: et Onoks e Exterior ange = 180 — 16D = 15 |
% Noparakel | Drfor Anges ides = 360° + exteri
I Rhorrbs L/ Ezqu\(jm@tk‘»TZn top sides || Ore the ange fomed from —nteror Onge NU%mg{erg gesgndeszieioéo = %Ee;qgndgb I
| Ol sides equal size rox the straight-ne. extension |
4 / Equal lengths on bottom sides ||
| Opposite angles are equal I/ at. the side of the shape |
\ v One pair of equal anges || I
Y —_—_—_E—— e e — =
|_ S T T | |
| Sum of interior andles (rumber of sides — 2 x 180 11 Missing andles i reaubr polygons .
| terir Ongks “ |
| ;2; @f;@k& enclosed by the Sum of the interior angks - (5 — ) x 180 I Exterior ange = 360 + § = 45° :
' : «— I terior angk - (-2 x 180 - 6 x 180 - 135° |
| This shape. can be made. from
[l 8 8 |
| three triangles
| Each triange has 180° ” |
- i - 3000 - : I
: S f the o arges - 3 60 | | Exterior angles in regular polygons = 360° ~+ rumber of sides |
This is an irregular polygon - KaQe I ‘ . A |
|~ the sides and angks are I Interior angles in regular polygons = (number of sides — 2) x 180 |
: dfferent sizes Remember this is all of the interior angles added together Il number of sides |
_________________________ I — — 4
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YEAR & - LINES AND ANGLES
Constructing measuring and using
geomelric notation

Wht do [ need to be abke to do?
By the end of this unit you should be. able to:

I
| I :
I y Polygon: O AD shape made with straight nes

I - |
I . Use, |ette( and ‘abemn@ COY\V@Y\UOY\S I I SCak’,n(’, tflan@k’, a Ular’\@k’, W|th a[[ dhffer’eﬁt Sld@S Olﬁd 0\Y\@|€S I
I o D and measure e segments ond anges | | Isosceles triangle: a triangle with two dngles the same size and two angles the same. size |
I ldentify paralel and perpendcular Ines ¥ Rigrt-angled triangle. a triangle with a right. angle |
: » Recognise types of triande I Frequency: the number of times a data value occurs I
| * Recogrise types of quadriateral I | Sector: part of a circle made by two radi touching the centre |
| : ?em‘tﬂﬁ P{’?@OY‘I - 050) | | Rotation: tum in a gven direction |
| onstruct triangkes: (808, 333, 0% | | Protractor: equipment used to measure angles I
*  Draw Pee charts |
I |1 Compass: equipment vsed to draw arcs and circles

______________ - o _____
____________ -Tr--m-m--Tr-—---- - —_—- _:-—_— —_
| I
| Letter and labeling convention 11 Draw and measure ine segments !, Omles 0S measLres of tum |
: The ktter in the mdde s the angle I Conversions lem = 10mm, Im = 100cm : | € o Sudh |
The arc represents the angle The Ine segrent s 3%~ | ostio sutn s a Y |
| I | varter tumn
8 A B \ q
| . = / T T S Wwheh s 3%m | | clockuise |
-m | J | - ’
| 3 ¢ | | ||||||||II‘II||||||I||||||||||I||||]||||||ll|||||||||I|||]|||I||l|\ | Clockvise Orti-Clockuise I
I [] |01 2 3 s ¢ ABsake L |
| Ongle Notation: three. lefters ABG I « seqment | | |
| This is the angle at B = 113 °© I — - (part of the | I I
\
| Line Notation: two ktters EC 1 \ " L Qurter Tum ~ Ha Tom  Theee-quater Tom - FullTum |
| The le that Jors E to G [ | Make sue the start of the e st 0 (o 180° 270 360 |
Lo I gl G OntrClotese | |
Clsstuades W Medsure anges to 180° | esionce | || Draw andeswpto 180° |
gles to 180° | vesfiom o° Draw angles up to (80 |
| Classify andles I
on the base
| o Orgbs | I Qg\wi ine. I || Drawa 35° ande Make a mark at 35° with a penci I
| \ Qcute Ongles a0° noks I| b%\(‘(')“% Remember to I | Ond jon to the angle poirt (use a I
\ 0°< ange <90° | I ler) . I
|\ | — use estimation | /,._,\[_9\ -
| I ’ mosa | 1] N7 '
I o Obluse || obtuse angle so | I / . > |
| /a0 ande <180° E@N ange I e 0° | || 720\ |
> J’ 7 1
| notation || and 180° || f - | |
o Straight Line I | |
I {'\ Eeﬂgx o \60‘1 ! I I Make sure the cross I Make sure the cross is dt the end The ange I
| /o (gt T : mbm Ire ‘Ot”OWS ltm\ the Pomtt the | | of the ine (uhere you want the |
I e lne segmen wo Ines meel | ange)
_______________ J———_____________ e ]
PSS
360° -
| Pafalhl and Pefpendm)‘af ﬁneg p |I On Ql@g over | 800 0° - smaler angle = reflex angle Vo the sl :
- / >
I Paralel ines P " Perpendicular ines . \Lf I I Use. your knowledge of straight nes ang\eo frst s than |
Straight Ines that never meet " ,/// Straight Ines that meet at 90° /™ \_J | 180 ° and angles around a point 180 |
| (Hove the same gradert) ‘//// ' J | | 360° I
_____________________ l— ________________________J
: Properties of Quadrateras g i Draw Ple Charts | i S0S, SSS, 080 constructlons |
| o Saur Opposte s ae prckl | P e D | Sde, Onge, Onge < |
£ 1o swdes equal size Opposte andes are equal I Pl || - =y
| Ollanges 90° Co-ntetor anges 5 o Ees o
| L Opposgxte sides are pordle || %0 32 aut of 60 people had a dog |"‘. ) r.‘l |I Side, Ongle, Side |
| I VAR
I Trapezu I L f T I
| Rectange | One pair of paralel Ines I This fraction of the 360 degrees I| Side, Sice, Sice |
| Oll angles 90° | I represents dogs Use ai protractor 1o draw || I
L Opposite sides are paralel e I 32 y 380 - 1420 Ths is 192° | LU ! . S
I ‘ No paralel Ines |‘I—_G—E—_—_—_—_—_—_—_—_—_—_—_—_-i_:::::—_—_—_—_—_—_—_—_—_—{
Rhombus | ) Equdlkngths on top sides | Po S
I Oll sides equal size #  Equal kngths on bottom | _g"m_ if al the sides and angles |
) | 5 - Pentagon 8 - Octagon |
Opposte angkes are equdl | / sides |I 3 -Tronde o -fexign 9 - Norugon are the same, 1t is a reqular |
I/ One pair of equal anges II 4 - Quadrilateral 7 - Heptagon 0 - Decagon polygon |
_________________ —_
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VEAR & - APPLICATION OF NUMBER

Solving problems with multipication and division

Orray: an arrangement of ttems to represent concepts in rows or comns
Muttiples: found by muttiplying any number by positive. integers

Factor: integers that muttiply together to get another number

Mii: prefix meaning one. thousandth

I
I

I

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

- |

| H

: of 10 : | Centi: prefix meaning one hundredth
|

| |

| K

| !
|

Understand and use factors
e Understand and use muttipkes
* Muttiply/ Dide integers and decimals by powers

* Use formal methods to multiply ilo: prefix meaning mutiply by 1000
e Use formal methods to diide .
Quotient: the resutt of a duision
* Understand and use order of operations -
« Sole area probems ividend: the number being divided

« Solve problems using the mean Divisor: the. number we. diide by

|
|
|
|
|
|
|
|
|
|
|
|
| Factors 1| Motipes |1 Multiply/ Diide. by powers |
|
|
|
|
|
|
|
|
|
|
|
|

|
I ® @ ® o o Orrays can hep represent factors ® @0 e 880800 || ‘ 4 ‘ 4 ‘ 4 ‘ 4 ‘ 4 ‘ ::Of |O
(XXX X) Factors of 10 |
0x Tor Ix 10 I || 100s [ w0s [ s | w00s | 10s | 1s
I 5x20r2x5 12,510 g , 1 1 o9 (xm0 ’—“
The. number itself is | I Bar modeks can represent by something is a muttiple. Eg 20 is a mutiple of 4 ‘
I dlwaus a factor I ] Tre fes tie.the : I \_/
| | | Lowest Common Muttivks | LCMof 4 and 12 s I | 3x 100 = 300
:[S_a.menumbers have an ODD number of factors ] e < || @ 918 27 136/ 45 54 LCM-36 | : N wp i [
¢ slralege | T ! ®o®| 00 | @@
| Factosot4 Factorsof 36 ~lagfactosotn | (] 12 24 6 48 60 I — ot
pairs can help you not to 9 27 36 45
| 124 1234691183 el yourot to W O (R il M Y |
. RV | L S A O | 003x 100 - 3
VI 71| Repeated mutplcation and duison by poriers
| Metric conversions t10, 10, -ig +1000 +1000 I of 105 commitse
| Useful Conversions mm cm m m 4 IEg ml L |+ 0then + 10 —— =+ 100 |
| x10  x100  x 1000 2000 1000 : L |
- 4
r—-—-———-—" -~ - - - - T === oroc-. - -, - - - - - - - === a
| Mutiplcation methods . . Lesseffectue methos sy I Duision methods vt wwsen 5 4 Corplx duson |
| a0k for bigger muttipleation [ VR S I
| 10K 10 : | 3084 +7-512 7137584 Br.eak w the ;isvwsor an :
| T Te I "
factors
' Muliplcation wth decirak ' Dusion ath o |
| Log Grid method Pert tivlcat i | |
| muliplcation er| ggn mg 5|p lcations as in ;gerjs | | The placenolder in duision methods is essential — the decimal ines up on the didend and the quotient I
mn) Repedted g UAX > Ax | . . . |
| Repealed | 24 + 00— 24 = 02 —> 240 +2
| addtion Make. adjustments to your answer to : : L . J :
I Estimations: Using estimations alows a match the question 0 x 10 12 | 0l gve the same solution as represent the same proportion |
I ‘check” f your answer s reasonable 03x10-5 I Multiply the. valves in proportion until the diisor becomes an integer
| i Therefore 6 + 100 - 06 : L :
-
_______________ === - - - - e T T T T T T T T T T T T T T
| : I arw EfObth Mem EfOb S Mean —ameasure of average I
| Ofdef Of Opefatlom o |€ 1t gves an ideai of the central vale |
| Rectangle
Base x Perpendcular height 1 Lill, Onnie and Ezra have the folowing cubes
Ly CLCTTTTTTTTIT] 24in
Muttiplcation or duvision One (TTTTTT]
- ] Eera [T TTT] total

Oddtion or subtraction |

Iy

)

)

)

)

)

)

)

» |
if you have. muttivk. operations from the I |
)

)

¥

)

)

)

)

)

|

|

|

|

|

|

: Paralelogram/ Rnombus
|

|

I same tier work from kft to right
|

|

|

|

|

|

|

|

Base. x Perpendicular height

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

L Onnie Ezra

g l0—3+5 —— 10-3 ——P 7+5
Triangle

/ X Base x Perpendicular height ;
O triangle. is hatf the size of the /\

ectangle it would fit in

x4 +8xa

=
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VEAR € - DIR

Operations

LCTED NUMBER

with equations and directed numbers

______________ 11y - - -, - - ~ ~—~ "~ - - " - " - - - T T T T T T T T T 77771
| What dolreedtobeabetodo? || Peywords |
| I _ |
| By the end of this unit you shoud be able to: | 1 N btr?ct.. takmg alwag fhn; rumber from arother |
| *  Perform cakulations that cross zero | | Negave: a vale s than zero |
|+ 0dd/ Subtract drected rumbers | | Commutative: changing the order of the operations does not change the resut |
| = Mitiply/ Diide drected rumpers [ ] Product: mullipy terms |
| * Evdate digebrac expressions || Inverse: the opposite function |
| = Sole two-step equations I'1 Square root: a square root of a number is a number when muttipled by itself gves the value. (symbol \/') |
| = Use order of operations with drected number [l Square: a term muttivled by itself |
I : : Expression: g maths senterce with a minimum of two numbers and at least one math operation (no equaks sign) :
I
______________ Jd————— - . - e—-_-— - —- - - - —_-_—_-_—_—_—_—_ e ———_——d
> e (@]
09 -8 -7 6-5%-3-2-10123HLS 678910 1 0dd directed numbers ®- - |
___________________________ | O-=1
r i 1 |
Perform calculations that cross zero , :n g.\ s |
Number lines are. useful to help you visudlise. the. cakculation crossing O : | . TWO 1 eft :
ero par
0 e the rumber e to gude subtraction of 6 | | (1+1-0) I
.'s'sJ.‘s.‘z.HéH‘:n‘.éé‘n‘ I: >0 0000 I
v\gtm it 4 Find the dfference ol | 8+-3-5 |
between 6 and -4 | | |
] Reavtangements of ) From 6to 0 | | Parttionng |
5+5-0 ih 5-5-0 6 o
e same equation £ ) | |
rom 0to -4 || §+-3-5 5+34-3-5
D> 4+—0 4 - l ! . , I
A | '
454323012345 54321012345 & Generalsation |
0 beads b h 1o | Partition the valve to credte -
Duonnlue ot : I a zero pair calculition :
——————————————— 1, T T T 1lrm=— === — = — ="
Subtract directed numbers (@ = -1 | : Muttiply/ Divide directed numbers : : Evaluate alaebraic expressions :
o=1 ||
OO [ ] (] Representations | I m M \i‘_—‘ I [ a=5H ] [ b=-4 ] |
Ce0” K I |
“Sbtract” — means toke | Two representations of B I 1 2 = R A = (- |
Representation for calulation giict) Of emove | I the same caiculation Ax-3-6 | I g 5 b ( 4) I
I I at =20 b= 16 |
: | Negative, Neggtive caleuistion I ] |
| | 2x-3 I With negative numbers the brackets are important so |
“AX - The act of that it performs -4 x -4
I I makin [ I
I I {. L .] [. L .] coumfrg || Brackets around negative substitutions helps remove |
Start with the representation of 2 I | This &s the negative of 2 x -3 into their I I calcvlation errors |
I [ YN negalie s | | |
5 88;8 = | : ©¢ )] (el ] %ﬁmm@ || 2a—b-2x5-(4) -10+4 -14 I
em over
Q-3 - I I
Generalsation : I 2 . 5 6 I I 5b B 20[ B 3(_4) (5> o |2 \O B ﬁ I
| : Duisions are the inverse operations [ |
_______________ e ————— e ___
r—-————7 T T T T T T T T T T T T T re—T T T T === 1
| Two-step equations | 4. ;- : | Use order or operations . |
| ur voc | Brocketg around negative |
| bar Tloce! 0 Represerting the same. || | substitutions helps remove
. question (vse fact famles) || calculation errors |
p— X =
: ‘ X ‘ X ‘ X ‘ X ‘ 2 ‘ | : Mutiplcation or dision ) NEERRAE :
| ‘ 0 ‘ Function machine : I Oddttion or SUbU’mUOH] : 9 4 t 3 c |
I I =1[3]2z)1]0|=1f=2]=3 I
I o 0 o o 0 (V] 1] o
: X—>| x4 2 | —> 00 I : Remember square. roots have @ IEEEIDNBE :
| - - < I | positive and neggtive valve 2|-6-a-2f[o0) 2|4l
I Inverse operations to find x K | I
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YERR & - PROPORTIONAL REASONING. .

What do | need to be able
to do?

By the end of this unit you should be. able to:
Carry out any muttiplcation or dwision
wsing fractions and integers

Soltiors can be modelled, described and

hole: a positive. number including zero without any decimal or fractional parts

Non-unit. Fraction: a fraction where. the numerator is larger than one

Numerator the number dbove the line on a fraction The top number Represents how many parts dre taken
Denominaitor: the. rumber below the ine on a fraction The. number represent the. total number of parts

W
Commutative: an operation is commutative if changing the order does not change the resutt
Unit. Fraction: a fraction where. the numerator is one and denomingtor a positive integer

eacored Dividend : the amourtt. you want to divide up
Divisor: the number that divides another number D
Quotient: the arswer after we. duide one number by another eg diidend- dwisor = quotient
e o 1 Reciprocat o pai of rumbers that mutply together toghe | =T I
[ 0mmoneomond S L T T —— |
| Representing a fraction I Repeated addition = multipication by an integer ot |
| Numerator |1 2 2 1 2 When adding fractions with I
~ I Kol R SN A AL AN 4— | the same derominator = add
: Denominator Number of parts represented I 4 X 5 5 ¥ 5 5 the numeraiors :
| Numerator I | I | I | | How many parts are shaded? |
| 3 | | | | | | I 'YII@@@I What each part represents |
L5 | | [ (\Whole number) | | I | I | 5 242 P Pl |
| “ Y L ot | | I | I | - ot ot |
Number of parts to moke up the whoe || P 5 : i ! L —
I Denominator I represenls 5 3 I | | | | |
| 1 TITTT] = it !
| 0L PORTS of a fraction are of equdl size 5 o—— | I
[
| 1L Each whole is spit into the same number of parts as the denominator |
——————-——— - 4
_________________ faplingelinpelingslinguliegsliegsliepsiiepsiispsliopeliopeliopeligeliogelioguliogeiiogeiiogeiiogeiiogeiioguiiogeiioguiioguiioguiioglioglingeiogelin
) ) ey . . |

 Mutipling unit fractions | | Multipbing non-unit fractions |
! |y L 1 s e I Repeat i 3.2 6 |
| 4_X 3 E I S;fge "3 i ths 4_X ES = E :
| ~ I ANy 10ns \
| Modeled: TR RS Modeled: I
| 3 Total rumber of I 4 X 3 Total rumber of I
| parts in the dagram | | / 5 parts in the dagram |
| — | I
| 4 | : This many cobmns This many rows 4 |
| I I
- S s e T T T T T T T T T T T
: Quick Muttipliing and Canceling down : : The reciprocal when wo mitioy a romer by its reciprocat the answer s abuags | :

[ I 1o Reciprocals for division I
: /3/ 4 The 3 and the 9 have a common factor and | : 3 X 3 eg _ |

— — can be smpified I ) e |_ - 20 Multiplyng by |
5 /q/ 3 I 1 [ [ 2T 7 A a reciprocal
| : |_5 +_5 + _3 = aves the |
| Quick Soking x4 4 I 5X 4 =20 o |
| Muttiply the numerators X = — I I cuteome I
| Multiply the denominators 5x 3 15 _! | The recirocal of 315 3 and vice versa :
- - - - - - - - - - - - - - - - - - - o
I Dividing 7n nteser bt on tnit fracrtdk e v . . ¢t~ T T T T T T T T 1
| DMqu an mte‘m bU an unit fraction |: D|V|dm any fractions cmemeer to u5e reciprocak [
[ I l
: — - “There are 4 quarters in : I 2 =3 Mitipbing by Represented :
I l Tecion o201 S ) i b !

erefore, there are I gves the = —
I | = J,r— =4 quarters in 5 wholes” | | 2 4 some o) |
| — T l, — X — outcome |
Il 5 3

| | How many quarters Ases — = A0 | |
I arein 1?7 4 || |
- - S ____ ]
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VERR & - ALGEBRAIC TECANIQUES. .

| What do [ need to be bl 11w 'or"ds """"""""""""""""""
to do?

|

|

|

| By the end of this unit you shoukd be able to:
I« Fom Expressiors

: * Expand and factorise single brackets
|

|

|

|

|

I
I
Simpify: grouping and combining similar terms I
Substitute: replace a variable with a numerical vale :
Equivaent: something of equal vale |
Coefficient: a number used to multiply a variable I
Product: multiply terms :
Highest Common Factor (HCF): the biggest factor (or number that muttivles to give a term) |
Inequalty: an inequalty compares who vales showing if one is greater than, less than or I
equal to another I

* Form and solve equations

* Solve equatiors with brackets
*  Represert inequalties

*  Form and solve inequalties

Muttiply single brackets 3 (2x + 4)

: Form eXPressions For unknown varidbles, ai letter || Directed numbers

is normally used in its place. | |

L . . |
¥ ,
| More than — ODD [+t++ — + I : x4 X\ ¥ |
| Less than/ dfference — SUBTROCT I I x4 - O 0
_ + L 3 3x2x |13x % O 0
: eg dmorethant ———> t+4 I: (! ox | 12 0 o H |
| 8less thank ———> k- 6 :|+ . |: S — - . ¥
I ox + |
: Only similar terms can be. grouped together : : 4+ _ [l ox+ 1 A :
| eg Find the permeter of this shape | ega-5amib-2 | : A+ 4 x+4 A+ 4 Different I
|t (Permeter = length around outside of shape), | I | I < ] I &]  represertations of |
w@=axa=-Hx-5=25 | +4) - gy +
: gl trArletedtel —> Gte 2” bra-dc-5--3 1 o+ 12 Hed) = 6+ 12 :
e e o o o o — — — — — — — — — — b o o o — — — — — I I_ __________________ o |
R Y T - == -
| Factorise into a single bracket & + 4 11 Solve equations vith brackets 3(x +4) =30 |
I
| « Tyadmiketsthetigest || [Pt [ad o 3(2x+4)- 30 I
: 8«4 14 v C(I;ir:m Isoctgr e | : 30 I ) Expand the brackets :
VR :, I+ T e e 30 |
: X+ | =
I The t b tioky tosether (ako th ) of th tant | I - -2 -2 Substitute to check your answer |
| e o uabes multipy together (akso the area) of the rectange |I AR EE This could be neggtive or a I
| Note | | 3 fraction or decimal :
I & 4= 4 ) boaz 4y ' 6x - 18 O
I Thi s factorsed bt the 11 ] |I5 L] -6 -6 x=3 o, :
L HCF has ot been used | L |
r _'____________‘_________________ —_——-= ___::__:::::::I_r____—_—_.—_::__—_—_—_—_—_:__I
: Simpke Inequaities Form and solve inequaities . : Qlaebraic constructs .
I I - I
| < I€SS IIIOII’I < I_(’,SS IIIOII’I or II Two more than treble my I | EXP(&SS‘IOYI |
| equal to R.e5), number s greater than |1 |1 O sentence with a minimum of two numbers and|
I > More than > More than or Il 11 one maths operation I
I - Il Find the possible range of valves | | : |
| equal to I 1 Equation I
: x<10 Il om . 5 _» 2 = |: QO statement that two things are equal I
I\ _xs ia\%aILIIeISIss'I I(III@(II 0} ” 34>l I I -I;rm | s " I
single. number or variable
I Note 10> I: SOIve <« -3 -« | : I o :
-3 4— 2 .
| xel0and 105 0 Say Ihfh‘)“t IEU(I . II ' || dentity |
| represert the same T ‘>3 I | On equation where both sides have variables |
: vabes Il Check I : that cause the same arswer includes = I
I x+d F %02 oss th 16 20" ” This would suggest any value bigger than 3 satisfies the : [ Formuia :
I Xmg< vo;ge is less than or equdl to 1 statement 1 0 ruke written with all mathematical symbols I
= || v + ) = v =
I The biggest the vale can be is 18 Il Sx3x 2=l 0x3~2-34 | | eg area of a I/eCIm@Ie O-bxh |
______________ -l 4 - Y Y Y
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YEAR € - REASONING WITH ALGEBRA. ..
Forming and Soling Equations

| What do | need to be able
| to do?

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

|+ Sole equdtions with unknowns on both sides
|+ Sole inequalties with unknowns on both

| sides
|

I

|

| |
| |
: Inequalty: an inequalty compares who values showing if one is greater than, less than or |
| equal to another I
| Varidble: a quartity that may change within the context of the problem |
| Rearrange: Change. the order :
: Inverse operation: the operation that reverses the action I
| Substitute: replace a variable with a numerical vale :
I

| I

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

Rearrange formulge

S
S

Solve equations with brackets @

e 0 . T T T T T T T T T T T T T T T T T [ x <5  Whenyou multipy or duide x by a

Substitut |
| Formuige and Equations Wee i wes 1l negtive you need to reverse the

| y :
| y
| %4 [ aca | a0 3(x+4)=30 :I @ :: Method |~ Moke x positive first :
I 30 15 be ter than |1
| Expand the brackets || : o ™ : | =3 >17 :
| "|"|A|’<3L’(|‘*|"|"|” ox* 2= 30 || Findthe possile range of vaes II + 3+ X |
- TS | +3
: '|X|’<|*|¥|)‘i - ) 2 H 3+ 2> || |I —l;; >_||77 X xis tre for any valbe N\
| o 1l Sole :l 53 smaler than -5 :
u - > X
' 6 - 18 e e — 1 I s |
| LD % -6 -3 N I 5>x |
| : == I x>3 1 CHECKTT |,
:—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— == I_l— _________________________ 2l Smaller Bigger A— 5(’6) = A0 |
| Equations with unknown on both sides :' Inequaties with unknown on both sides |, 7 "5 '3 TRUE/ CORRECT :
I | Soling inequaities has the same method as li
I I
: W+5-3+24 ST II equations ” Method 2 Feep the neggtive x |
| -3x -3x x| x [x 24 :i Hx+4)<3(x+2) Check it I J——?ZX >Z x s true for any vale :
I x+5-24 x[ 5 1 Sx+20<3x+6 [ _3 s bigger than -5 |
Iy 5 % || A+ 20<6 5(-8+4)e3(-8+2) I 75 4 |
| 1 x<- 14 5(-4)<3(-6) |l .5 This camot be. | |
| x-0 - | x<-7 -20<-18 I X222
| x<- [ : troe... |
L 1 /" -20'S soler than - 18 ” l \ |
' I
I
I
I

Rearranging can akso be. checked by substitution
Rearranging is often needed when using y = mx + ¢

eg Find the gradient of the line 2y -4x = 9
Moke y the subject first y = 4x + 9 Gradert = 4= 2

| Formuge — all expressed in symbols Equations — nchude rumbers and can be sobed |1 inequaity
e e o
- _ __________________ - |‘ - _‘ ___________________ |
: Rwrmmmq Formulge (one gtep) : | Rear ranang Formulge (tWO Step) I
I I : In an equation (find x) In a formula (make x the subject) :
X=y+ _Q=
| : g U Zt eotespt 1 2 M |
earrange to make y the subjec . +
I y | z o 9 U ) | | 3 _ 3 Xg =a+s :
I 1 4 g4 -xg=a.+gs |
| Yy—>tz—>X Usihg inverse operatiors or fact : | x-3 Ty :
| ) familes wil guide. you through | : 1 J |
1Y Z< X rearranging formulae I | ! I
I | | The steps are the same for soling and rearranging |
| N |
! l |
| l !
I I | I
| g |
I |

Languace. of rearranging. . .
Change the subject
Make XXX the subject
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YEAR & - DEVELOPING

LEOMETRY. ..

Orea of trapezia and Circles

: What do | need to be able
| to do?

: By the end of this unit you should be able to:
Recall area of basic AD shapes

Find the area of a trapezium

Find the areai of a circle

Find the area of compound shapes

Find the. perimeter of compound shapes

Congruert: The same

QOrea: Space irside a AD object

Perimeter: Length around the. outside of a 2D object
Pi (1): The ratio of a circk’
Perpendicular: Ot an angle of 90° to a gven surface

Formula: O mathematical relationship/ rule given in symbols Eg b x h = area of rectange/ square

| Infinty (o0): O number without a given ending (too great to count to the end of the number) — never ends
| Sector: O part of the circle enclosed by two radi and an arc

s circumference to its diameter

- a e e
r~-——~ - -, - - - - - - - - - -7 -7 1
| Orea — rectangkes, triangkes, paralelograms @ :
: Rectange Paralelogram/ Rhombus TN Tange 0 triangke. s hatf the size offthe |
| Base x Height Base x Perpendicular height % X Base x Perperdcur height : : rectangle it would fit in :
| f : t
I - - |
- I
-r———— - —_——————— mr——————_—_—_—_——_——— ————————— —
: 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. managedble. shapes first |
| (a*tb)xh . L :l Identify the shapes and missing sides etc first |
I 2 a I I 5cm I
: Why? * Two congruent trapezims |l o sem? tSMPﬂ_A - lsosceles :
moke. a paralelogram I gemt ! . rapezim
I / h\ / © Newknghla+blxhegt 1 ¢ : — em :
I « Dudeby2tofindaeaol Il sem | 12cm ' !
: a b one [l ‘ : \5cm Q 3 1260 Shape B- nonstandard :
________________________ 1 1 ¢ 1&om trapeziom
r-r—-——— - —--—-"—"-""—"""—"—"—"—"—"—"—— al DR ¢ ' I
: 7cm DU
: Orea of a circle (Non-Cakulator) J H i /ums :
Shape A+ Shape. B = total area
| Read the question— kave n Oreai of a circl I I
+ + + = + = 2
: terts of 17 or f 77 23 (prowdes | 7T X racs? ﬁ : | 6 (27) X 4 5 2&) X7 =24 +45.5 - 69.5m :
| an estimate for answers) | . a
: Diameter = &m : | Compound shapes including circles :
= Radis = 4em
: o = 4 : : Creumference Eomppound tshapes aT notd atlwags O{LM questions |
N R R e L
| 70X radus Find the area of ﬂ 4em )
| ~mx4’ one quarter of the || Spotting dameters and raci
| =mxlo circle Circk Orea = lomr cm? 1 P
I - 167 cm? Quarter= 41 cm? : | ( ot
- ——-=—=—-—=—=—=—=—=—=—=—=—======== A
- - - - - = 1 AT T N
Orea of d circle (Calculator) This dmension is aiso the diameter of the semi

Orea of a circle
T X radius?

i
‘_Y_!

(b

How to get 7 symbol on the
cakculator

It is important to round your answer suitably — to significart figures or

|
|
|
|
|
|
|
|
|
|
: decimal places. This will give. you a decimal solution that will go on forevert
|

—
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circles

Don't need to halve this because there
are 2 ends which make the whole
circke

Orc engths = T x 04
04w

Qoo
Orc lengths + Straight lengths = total perimeter

=04+ 150 + 15O

. 30g+ 64 1) m Stil remember to spit up the

R -70Lm compound shape. into smaller more
- manageadble indvidual shapes first




YEAR & - CONSTRUCTING IN 2D/3. ..
3D Shapes

What do | need to be able | | eywords
M |1 2D: two dimersions to the shape e length and wiidth

|
|
|
|
o | , , . .
| By the end of this unit you shoukd be able to: : | 3D: three dmensions to the shape g kngth, width and height
|« Name 2D & 3D shopes | | Vertex: a point where two or more Ine segmerts meet
| Resogwe Prms I Edge a Ine on the boundary joining two vertex
: »  Sketeh and recognise nets || %® w 9
I o Drow plang and e[evanng I I FGCC a ﬂat SU({O\O@ on a SOIld Ob)@Ct
| * Findareas of 2D shapes | : Cross-section: a view inside a sold shape made by cutting through it
| * find Surface area for cubes, cuboids, : | Plan: 6 draiing of something when drawn from above. (sometimes birds eye view)
|
||
| |

tnangular prisms and cylinders Perspective: a way to give ilustration of a 3D shape when drawn on a flat surface.
*  Find the volme of 3D shapes

I Name AD & 3D shapes || Recomge prisms 0 sold object with two identical ends I
1 and flat. sides
I ‘ -
OEmAFNEm O 8 .
Circke Square Rectangl Trionge Rhombis Trapezim Pardlelogyam Hexagon Il -— L

|

|

|

|

The cross section will also be identical ’ :

|

Tranguor :
|

|
|
|
: ! fo the end f
1] o the end faces
LD OPLAD L
| i D 0O cyinder atthough with very similar properties does not
I Cuboi
|

are. based ”

Cufnder Sphere Prism Telrahedron ‘lé ;,m:d Il have flat faces so is not categorised ds a prism
_______________________________ - 4
_________________________________________________ 3

I I Sketch and recognise rets |
: | Do they have the same ) A ' :

g £ Visudlise the folding 1] numper of faces? < '
A - oftheret (1] 7 !
! | Wilt makethe ] L Where do the edges Voo

22
cuboid with all sides : | T Join? — :
touching | .
I | Ore the shapes of the —'> I
I | 5 i faces correct? I
lem grids help 1o draw accurately ) e o] |
_________________________ e
ot oot TTQUEACe. (redi Seionmsrets et ebe oo e ol e cps. | L Voo (s o 30 a0 0
| th md 6|€VGUOY\S 1 SU['{OCQ AreQ Sketchingrets first hebs you visualse dl the sides | | Vobmeg Volme s the 3D space it takes up —ako |
1 that vil form the overal suface area | | known as capacity f using liquids to fil the |
o space
([ ‘ ‘Sldes G” s |I —— . I
I . i — i’ & II 0T (S)omtmwcuﬁes ) :
2 NI ome. 3D shape. volumes can be
front side plan 3D Shape | | Front and I2x7 2 | : [ 1 { caloulated by counting the. rumber of |
| || Forcwes and 4 back |12y 7 g |

The direct g the. shape. f o . S h cubes that fit inside the shape |
e =2y §] .

mi ide view S

I—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—I : foce ond docge Poltom2x6 ] : I [ Cubes/ Guboids = base x width x height J |
= | |
|af€a Of QD ShaPeS o : I For ofher shapes - ol the scs | I Remember muttiplcation is commutative |
| | : are. the sarme, so calculate the I | |
| Rectange [ [ ] Trange | nduicaly I | I
| Basextegt ||| ixbaexPepundoirbegt | - _ - I Gross section |
I o o T T T T T T 1 I
I — : I Surface area - cuinders The areai of the circe : I I
| Pardlelogram// Rhombus I : / 7 X radus? I | |
| Base x Perpendculor height ' . |
| e o | | rcumference The wiath of ths face is the | : Prisms and cyinders I
| | | 4 e gs the cicumference. | | Cross section = area cross section x height |
| Orea of a trapezm Oreai of a circle | | 1T X digmeter x hel@ht | |
| Lab)xh. 7 X radus? ¥ I L He@ht can o be desorbed as depth
a | | VT T T T T T T
| b | _ r-————————————— -
| ﬁ : I 2 r % 0 4 K daeler x eigt : | Oreds — square s Oreas and vobmes can be. |
| - ﬁ | | Vomes — cube units kft in terms of pi 7o
e e e e o e I e e e e e I —— e — e ————
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YEAR & - DEVELOPING NUMBER. .
Fractions ¢ Percentages

What do | need to be able

to do? Percent: parts per 100 — written using the / symbol
—_— Decimal a number in our base. 10 number system Numbers to the right. of the decimal place are called decimals
By the end of this unit you should be able to: Fraction: a fraction represents how many parts of a whole value you have

more. than 100 Reduce: to make smaler in vale
* Increase or decrease using muttipliers Growth: to increase/ to grow
* Express an amount ds a percentage Integer: whole number, can be posttive, negative. or zero

[ | I
[ | I
| I I I
[ | I
| || I
: * Convert between FDP less than and I : Equivalent: of equal valve :
I
| | I
I Il :
I . F I
I Find percentage change : | Invest: use money with the goal of it increasing in vale over time. (usually in a bank) |

: Convert FDP o ” Fraction/ Percentage of amourt o :
70 out of 100 j £60
I 70 —_ This ako — > s — jaus 70 I:Und@dihg [ 3 I I P :
B Find = of £60
I 100 mears 707 1l I
70 “hundreaths” 5 D —
| 70~ 100 + 7 Sertte? I £36 |
| Using a 037” I _ Remember |
| cakulator ' ' Be. careful of recurring decimals [ Rgememb” 07 of £60 = £6 360/ - 06 |
| m eg 1 -03333333 | || 5700/ _ 50/ of £60- £30 5 |
| 5~ —>| $=D | Convert toa decmd 3 - (;'3 [ 607 of £60 = £36 60/ of £60 |
| The il o The dot above the 3 I = 06x 60 |
glve you the answer < 100 converts I =£36 I
L'“W"%‘E””_ _____ oopuroertoe W ___ __ ________________ |
Convert FDP < and > 1007 :' Percentage decrease: Multiplers :' Percentage increase: Mutiplers |
| 0 < 1007 < 1007 LA
| 100 hundrecths FHERH 40 émnd{fgm || — 77, [l |
BT en
| s wr 1| ////////// i [ |
| oo | I |
| — I 427 Decreasety587 | ncresse by 27|
140 hundredths I ' I I
| 00740, | lets I [l |
' PO I 111007 - 587/ =42/ mitier 11 1007+ 127 = 112/ Miltipler
|| 1+040 | — P Ve thon | |
I - 140 1 100 — 058 =042 Less than | | 100+012= 112 ore than ||
\ W ___ o !
F—————— S s
. |
: Express as a 7 - Non-caleulator Percert — per hundred | | Express gs a 7 - Calculator |
1 |
: N N-Y (©] 7 per every 10 are orange | This means that 70 per every 100 p I Rosie I
| 60%° L S = 5} 433333,..7 |
| 909 10 ” 31—50 —s g —» 30 —> <00 —> .5, |
27 per every 50 shaded | 94 per every 100 shaded —
| per eiery | I :
I Al 4. 547 ] This the same as I
I 50 100 || Can't use equudlerce 13- 30
I easiy to find ‘per Decimd percentages | |
Il are stil a percertage |
| Denominator 100 Equvdkent fractions hundred’
L " _ - e/ |
ro———-—-——,M,_-—_____-_—_-_-o---:-:::-_ - --r—--r—--r-—"--—-—---:-—_-_-:—--—_—_—-—-_—-—-_————_—_——_—— | ——
| Percentage change ' Choose approprigte method '
| [ bought a house for £180,000,1 Il
| I'bought a phone for £200 later sold it for £216,000 'l og |
| O year later sold it for £125 | |
I 100/ [ Thethlzngua@e and v:’ordm@ of |
| 1007 , L I question is the key |
| L Ol values of change I £180000 | N |
[ £200 | 4 compare to the
| P [e— ORGINOL vaibe — I |
| Percertage loss Percentage profit | Have you represented the questionin a |
7 Difference invae . « |00 —¥ 36000 I bar model?
: 200 «100=3757 [ Original valve ] Money made (profit vase) IZSOOOO 10007 I Can you use @ cobulator? :
- e e |
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YEAR & - REASONING WITH GEOMETRY...
Solving ratio & proportion problems

————————————— P e e e e e e e e e e e e e e e e e e e — — — —
What do [ reed to be able |1 Feyworas
to do?
Proportion: a comparison between two numbers
By the.end of ths urit you shoukd be. abe to: Rattio: a ratio shows the relative size of two variables

« Use conversion graphs by the same scale factor
* Solve problerms with inverse. proportion lnverse proportion: as one variable is muttipled by a scake factor the other is duided by the

»  Solve ratio problems same. scale. factor

| i
I I
[ |
:' |
N . , . |
Solve. problems with direct proportion : | Direct proportion: as one variable is muttipled by a scale factor the other variable is muftipled |
I |
[ |
* Solve ‘best buy problems : : :

[ |

e e - ___ |
Ty W - T T T T T T T T T T T T T T
| Direct Proportlon g ore anite chonges te cler cnges . @ | | Conversion Graphs Corve o reks 0
I == N
g <—— This s alaus a straight Ine because ds one variabe I
: This s o multpleative change : I Seo|- i increases so does the other at the same rate I
| 4 cans of pop = £240 4eans of pop = £240 e | : 2 5'0 :
o)
I 4 cars of pop = £240 g 12 cans of pop = £720 | | T mies To make conversions between units you need to fnd the |
| o I I / point to compare — then find the gssociated poirt by I
I A cars of pop = £120 € | wsing uour arach
Sometimes this s easiest || Lobeling of both axes 9 Jour 9P |
I This muttipler is the same i uou work out how much I I is vital Using a ruler heps for accuracy |
| I the. saime. o that thi Y o worth frst I I Showing your conversion Ines help as a “check” for |
| { y one unit is worth firs | | solitions |
| would be for ratio eq | can of pop = £060 | | |
4

—— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —————— — — — — — — — — — — —

Inverse Proportion Os ore variable is multipled by a scale factor the other is diided by the same scale factor

Best vale is the most product for the
lowest price. per unit

I -
C 9 - } £35O| | 50 lO Red pens - 1x 10 = 10 pens
£ 150: £200
I_ucg 4x £50 = £200 ' There are 20 Ele Pers é

______________ I e ————

-
I L I
I Ly I
. . | I
| EZI?&ZE; of inversely proportiondl T is inversely proportional to G. When T=-2 then G=20 | I To cabulate best bugs you need to be abe to |
| R A /_\ | : compare the cost of one unt or units of |
: Time. taken to fil a pool and the | ; : | | equal amounts |
number of taps running T | I
I I
| 6 % [ a0 | s N L SwA sopB |
Time taken to paint a room and the | | 5 3 for @5 |
| number of workers A | | 3 4 cans for £120 cans for 43p)
!_____________________iz___+_4 _____ ¥ l£1.20+4 l£o.93+3|
r—————————_——_——_——_——_——_ Oy ye-_——_——————_——_——_————— — ol |
:Shannq a whok nto a given ratio @)1 i | Fnding a valoe aven In(or ) @ 1 cost oo e 0 e 203 |
| James and Lucy share £350 in the ratio 34 | Inside a box are blue and red pers in the ratio 51 | | : I
| Wiork out how much each person earns | K there are 10 red pens how many blue pens are | | | Shop Als the best value as it is o cheaper per ||
| Model the Question James [ there? : | can of pop I
I Mode! the Question |
| James: Lucy T11] i ”W Bloe pens : : Shop A |
3 HEEN Il [TT11] | 4 cars for £120 S cans for A3p |
I 4 ! 5 | . :I 4+ £1.20 3+ £0.93 I
I Lucy [ ' \ - TEL l TERIS
‘ — Ore unit |
: F'm t@ﬁ‘g@gg ofonepart  £350-7- £50 : : ] :?gepifg Red pens = 10 pers : | Oostper  £lhug 3333 £lbugs 323 :
| 7 psrts to share between D - ore part I | I pourd cars of pop cons of pop |
| (3 Jares, 4 Lucy) = £50 || Put back info the guestion [ | I
’ Ble pers =5 x 10 - 50 pens 4 |
| ; - I B Red I/ | Shop A s stil shown as being the best vale bt | |
Put back into the question I
| James 3ve50-£50 5 . I (11111 Iy | pay dttention to the untt you are cakulating per | |
James Lucg o - Txo) | item or per pound I
| | I
I | I
;. '
I
n
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YEAR € - REASONING WITH DATA. ..
The data handing cycle

o g

I i
I |
L ypothesis: an idea or question you wart to test |
By the end of this unit you should be, abke to: : | Samplng; the. group of things you want to use to check your hypothesis |
* Set wp a statisticd enquiy | : Primary Data: data you collect yourself I
* Design and criticise questionnaires ¥ Secondary Data: data you source from ekewhere eg the intermet/ newspapers/ local statistics |
* Draw and interpret mutiple bar charts | Discrete Data: numerical data that can only take set vales |
I Cortinuous Data: numerical data that has an infinte number of values (often seen with height, dstance, time) :
I'| Spread: the dstance/ how spread out/ variation of data |
L Overage: a measure of central tendency — or the typical value of all the data together I
: : Proportion: numerical relationship that compares two things |

I
I
I
I
I« Drawand interpret line graphs

[ . Represert and interpret grouped quartitative
| data

|« Fndand interpret the range

|« Compare dstribtions

|

______________ |
[ ey s T T T T T T T T S R
1 Set up a statistical enquiry || Desion and criticise a questionnaire :
| wite a Design a Pros/ Pros/ *° Discrete or | | The. Question - be clear with the question - don't be too leading/ judgemental I
| sitobe — dita — Cons of — Cors — continuots I | e How much pocket money do you get @ week? |
| hypothesis colection sampling primary or data? || |
| sheet secondary | | Responses — do you want closed or open resporses? — do any options overlip? — Have I
| datai | | you an option for all responses? I
| Fedtures of a data colection sheet 1 v |
ore
I ' Total rumber of ero__ g £ £001- £ £201-£ q £ |
| Grouped or Data Tite Taly Frequency that group optlo-y]_-' O£0 O£001-£2 O £201-£4 O more than £4 option I
| ngrouped o mened I I
| catepries —T17 il ILNOTE: For responses about continuous data include inequalties < x < I
______________________ ] ________________________l
I —————————————————————————————————————————————— —_—
| Pictoarams, bar and ine charts @ Represents quoniae ol II Mutike Bar chart  conpares it reups of s :
| Petosram Bar Chart Line. Chart I: tey/ Colour code for sepamtel
| o g 1} -Gl e aes e S5 e o5 ffomalon,
| £ o - Scake for axes e
rech |(OOO( ol | :
I s |OO00 Hal 1 ] I| - Comparable data bars 2| I
[ — A ] I L 1 | l | danwnnexttoeach 2| I
| = H e H=t —+ I} other % o |
| O 4 peorle T e |I | |
- Gaps between the bars - Gaps between the nes | £
- Need to remember a ki 4 2,
| - Visualy abke to dertiy er#ode ~Ceary beled wes - Cearly labeled axes Il ) | I
| - Scale for the axes - Seale for the I ]

e tor e axes I 0-L —— Gap between dfferent I
| - Ttk for the bar chart - Discrete Data || LI 0 " categories of data |
L Deeebis I 1
I . e Remerber aorde has 360° I
| Draw and interpret Pie Charts @ : |
| [Gmotee | o | cor | vomer | There were 00 people asked in this survey | | - Commonly used to show changing over time e |
I [Fewey | 52 [ 25 | 5 | ——(Total frequency) | | - The ponts are the recorded information g . |
| Mok, method | I and the Ines join the points I

Uttive me 5

| %él "32 out of 60 people had a dog’ 0s 60 gpes nlo 360 — 6 mes [ / |
| TN Each frequercy can be miltpled by 6 to find || | Line graphs do ot need to start from O |
[ " the degrees (proportion of 360) [ dingionn i o |

This fraction of the 360 degrees | /> ‘ | More than ore piece. of f Tra
I represents dogs o ow IV dtacan be plotted on I
| 32 I I the same graph to ft is possble to moke estimates from the line I
I o X 360 = 1920 Use a protraclor to draw Represents quantitative, | || compare data e temperature at 4300m is 5°C |
L This s 192° dscrete data = |
In o T T T T T = 7., ., T - - -7 1
| Grouped quantitative data e ssfeany o Find and inferpret the 1ange ot bt e bt st s |
| the bars | I The range s a measure of spread | Shop ['highest valve | | Shop | owest vale :
| g ‘g | I O smaler range means there is less variation in \ |
I £¢ Grouping the | : the results — it is more consistent data ' / |

4

| 2 W data s useful | |
| there s a I | O range of O mears al the data s the same : |
I large spread | | vale |

Voren | The vse of meq,ual\tles shows that ths wilbe | of datato I I
| “Morethan or equa  frequency dagram begin with | Shop | has the smalest range — this |
| to 25 and less than | | indicates it has a more consistent flow of Range of customers = 25 — 22 = 3
I 30 minutes” | | customers each week (Shop ) |
______________________ e U S S S ———
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YEAR & - REASONING WITH GEOMETRY. ..
Puthagoras” theorem

I ______________ A I_ _________________________________ -
| What do [need to be able |} Heywords |
| to do? | | |
I o I
| BU“C)@S end of this !”‘t EOU Sh?““ be abk to: : | Square number: the output of a number muttiled by itsef :
: o de‘;;%“?& ngofznﬁgfo s 11 Square root: a valve that can be mutivled by itseff to gve a square number |
|« Caluate the hypotenuse : : Hypotenuse: the largest side on a right angled triangle. Olways opposite the right andle :
I« Find i missng sice n a Right anged il Opposite: the side oppostte the angle of interest |
: triangle || Odjacent: the side next to the angle of interest I
| Use Puthagoras” theorem on axes I I
| Explore proofs of Puthagoras theorem | | |
Il |
I_ ______________ e o e e e e —_
———————————————————————————————————————————————— 'I
I 1] -
| Squares and square roots @ V sthe s oot kol 11 Identify the hupotenuse :
o oo ooo oooo Thscan dso be witten as 62 _ I
| OO0 OO0 OOoO0 Be@m_f} I :
I oo ooog ecause 8 x &= 04 II
| oooo 1 :
| Il 2x2 3x3 4x4 5x5 6x6 Tx7  8x8  4xq 10 % 10 I / |
| 1]
49 6 25 36 49 64 8 100 - |
! . I Hypotenuse !
: Square numbers : : :
r--- -~ -~ .-~ -~ -~ - - - -~ -~ - """ -7 al |
longest side on a triangle because it
: If a triangle. s right-angled, the sum of the squares of the shorter sides wil equal the : : is opposite the biggest dangle |
| square. of the hypotenuse i :
| 1l
| ) a? + b?> = hypotenuse? [l :
| F I p |
2,12 2 olygors can stil have. a
| ¢g a 2+b ) hy;;otenuse Substituting the. numbers into the |: - hypotenuse If 1t is spit up into |
I 32+42=5 } theorem shows that this s a | triangkes and opposie a right |
La -3 b4 -5 9 +16=25 (oht-angld triongk ” ande |
________________________________________________ |
————————————————————————————————— rFr——————————————
|7 o l ’
| Calculate the hypotenuse | | Cakulate missing sides I, Puthagoras” theorem on a |
I . .
: 6 g Either of the : I Etther of the |: Cw :
| 3cm cm short sides | | Hypotenvse 15 cm short sides ||
| can be | | can be. |I Find the length of the Ine segment |
| a ol beled gorb | | bbeledaorb || :
I ypotenuse | : & 12cm s The segment can |
I I | Iy« 1T bemade noa |
I a? + b?> = hypotenuse? | | a? + b?> = hypotenuse? I| Z right-angled I
| | | :| w [ trange by addng |
| I 1224p% = 152 | the sides on the I
| Substitute in the | Iy © x
: vz B @ @l o 324+6” = hypotenuse? : I | Substitute in the valves you are gven |: etz dagram :
I 9 + 36 = hypotenuse? | : 144 + b? = 225 :| The lne segment is the. hypotenuse |
| 45 = hypotenuse? | o - | |
| 2 To find the ypotenuse™ : Rearrange the equation by subtracting the shorter :I a® + b? = hypotenuse? I
| rypotenuse : | square from the hypotenuse squared I: — |
I _ I
| e 6.71cm = h | | fndtre lngih I / |
squares of the -71ecm = hypotenuse | [ the side b =v111=1054cm |
: shorter sides. | | I L Be careful to check the scake on the axes :
—_—— e o —— —_— e —
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