VEAR € - ALGEBRAIC TECHNIQUES. .

By the end of this unit you should be able to:
»  Generate a sequence from term to term I
or position to term rules :
Recognise. arithmetic sequences and find I
the nth term |
*  Recognise geomelric sequences and I
other sequerces that arise I
| | number

P — — — — — — — — — — — — — — — — — — — — — —

| Linear and Non Linear Sequences

| Linear Sequerces — increase by addtion or subtraction and the same. amount each time

| Non-inear Sequences — do not increase by a constant amount — quadratic, geometric

| and Fibonacci
Do not plot as straight ines when modeled graphicaly

The dfferences between terms can be found by addition, subtraction, muttiplcation or
diision

Fibonacei Sequence — look out for this type of sequence

ol I 2 358

I Sequence: items or numbers put in a pre-decided order
Term: a single number or variable
| Postion: 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 ore 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

I

I

I

I

I

I

I

7 I

Term: the number or varidble f |
(the rumber of squares in each image) I
I

I

I

I

I

I

I

I

\ natabe | position | 1 | 2 | 3 :E Z t
Each term is the sum of the previous two terms / LI\_ Term 3|5 |7 § al ) !
A 2,
- CCTCTTTTTTTTTTTTT—TT = oadived
| ST T == a A %12 3
SCQU@YY}CS from alo;ebmlc Ules Ths s susstiion Because the terms incredse by the same addition each time this Pasition
3n+7 3n2 +7 is Inear — ds seen in the graph
—_—— e e —— —
/ AN T T T T T T T T T T T T e e e -
; Msconceptions 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 powier for n

constart rate
an-5H—

|

|

|

|

|

|

|

|

|

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

|

|

|

|

|

|

|

|

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

I
I
I
I
I
I
I
QXJP-% :
I
I
I
I
I
I
I

2dterm = 2 () -5 = -1 Flterm 2x 1)
= ,;2 2 = 2
100b term = 2.(100)— 5 - 19 ;}g{% ] QXX '22: ; 2t fem - |
Checking for a term in a Sequence form a equion 1008 term - 2 1003 2000 (00" erm =100 = 40000
ls 201n the sequence 3n — 47 - Term to check e
3” 4 :20 | ( + ) Bterm={(l+5) - You don't need to
Olgebraic ruIe nin Xtem =22 +5) - expand the
Solving this wil find the. position of the term in the sequence 100t term = 100 (100 + 5) = 10500] ~ expression
ONLY an integer solution can be in the sequence
Finding the alaebraic rule

Thssthed 4 8 I;z |6 ;20...“

times table
4n R

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

4n+3

|
|
|
|
|
|
| This has the same constant
|
|
|
|
|

|

|

|

I

I

This is the comparison |
(difference) between the :
|

I

I

I

This is the constant
dfference between the terms
in the sequence

origihal and new sequence




VERR €

REASONING WITH ALGERRA. ..
Straight Line Graphs

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

r-—H——mmmm—m"""—-1, - - - - -n-n-mm-mmmm-”mm-—_m-M-mm—-—-_--—- 1
I Compar e Inter Gﬁpts y =mx+c T:e y\:athy)je ?f cisthe pf;\m “t || y-mx*c The equation of a e |
I 02) 2+ 2 “bch he lge- C{Ogsest “U 1| The coeffient of  (the rumber in front can be rearranged Eg | |
: ; AL oS ¥ iniercep [|  of ) tek us the gradernt of the Ine y=C*mx :
I -
| | tf%X The coordinate of a y intercept |: \ Th@ vale of ¢ is the point at C=y—mx |
| il awas be (Oc) I Y= mx + ¢ yich the Ine crosses the y- ldentfy which coefficent | |
| — || V\ f axis Y intercept you are. identifiing or I
| ‘% U’%X'Af Lines with the same y- I y and x are coordnates companng I
| :j intercept cross in the same ========================-'|'
= an \0 » poee | Real e araphs |
———————— ’— —_———— e —— — — — — — — —— —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g~lntercepth;hows the :
- _ - - _ ________________ Complete the table of values to show the cost of hiring the plumber. minimum cnarge.
: Find the CQU&UOH froma N aPh I Tme®) | 0 1 2 3 8 The gradent represents the/ |
I (o) y :: Cost (£) 25 £125 price per mie |
T The Gradient
I Tftmeg ; : 6 _r; o y=2x+1 I real Ife. graphs ke this valves wil aiways be. positive. because they |
I hid \ ; : 37 || Medsure distances or objects which cannot be. negative :
: : The drrection of the Ine indcates a positive :| Direct Proportion graphs  To represent direct proportion the graph must start ot the orign |
' radent |
T g T, A0 gt |
I X 6 o {}ke " N you have O pens omplete the table of values to show the cost of buying boxes of pens.
-2l W Iy, this has 0 cost Boxes 0 1 2 3 8 |

| S &

SR & % I\ T gradient shows the Cost (£) £230 I
: 3 Il price. per pen |




YERR & - REPRESENTATIONS.

Heywords

Quadrant: four quarters of the coordinate plane
Coordinate: a set of values that show an exact position
Horizontal a straight. ine from left to right (parallel to the x axis)

What do | need to be able i :
I |
N '
K :
: : Vertical: a straight Ine from top to bottom (paralel to the y axis) :
Il

I |
N :
I

K '

fo do?

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

Recognise and use basic straight Ines

*  ldertify positive and negative gradients
*  Link inear graphs to sequences

* Poty=mx+cgaphs

Origin: (0,0) on a graph The poirt the two axes cross
Parale!: Lires that never meet

Gradeent: The steepness of a Ine

Intercept: Where Ines cross

e o — o — — — — — — — —— A e e e e e e o o —  —— —— — — — — — — — — — — —— — — — — —

______________________________________________ 1

| COO(dIMtCS in four QUadmntS :I Lines parallel to the axes 0ll the points on this Ine have ‘o can be ONY postive :

-0XiS a x coordnate of 10 or regalive vale

: M Coordnate (x y (6, 4) (! T "TW T T reixdng O I
[T, | .

| From the orign this coordinate is I | / e 9 [

| 6 places dong the postive x | | | ‘ [ P ‘ ! Lines paralel to the y axis take the form I

axis and 4 places up the postive | Firtersection [ | [, L X = a and are vertical |

: Y oxis |I points ~__ 18 |

I (0,5) tedbasapnt | "l DA Lines paralel to the x axis take the form :

| (X 9) ’ on the y axis (a can be I I -4 1T—1 \ y=aand are horizontal |
’ any number) 1 | 4

| b the A W Ohiaes the ’ | | N Ol the points on this Ine have  eg (3,-2) (7,-2) (-2,-2) |

| postoncnthe positon on the ( Q) Wilbe dvas be a point L1 | | | 11 1 1

¥ axs first s second on the x axis (a can be L - ay coordnate of -2 all lay on this Ine because the I

| y any number) 1l y coordnate is -2 ]

______________________________________________ 3

RCCOWTISC and use the hm U=x R@COW\IS(’, and use the [lﬂCS U= =kx  The value of k changes the steepress |

This means the x and the y

of the Ine

[ I

| oy

| Y410 coordnate have the same I | I

| . vale I 453 y-x Notery =i the same as y-lk I

I 7 | : '

: : _ Exampes of coordnates on ths ne:(0,0)(-3,-3) (5,8 : I ] ey AX g:e bigger the value of k the steeper the ne wil :
e P o e | FI S I s = 42:““;“_

| NEEE : I 7Ry :

| ! The axes scake is important — if the scale s the | - They vil abidiss @0 The closer to O the value of k the closer the Ine

| . same Y = x wil be a straight Ine at 450 I 1 throwsh (00) wil be to the x axis :

I ) I

|I | Plotting y = mx * ¢ graphs

Dlreot Proportion using u=kx
The line must be straight to be

|
I
| drectly proportional — variables 1 y=x+5 Jx |: 3 xthe x coordrale then— ||
| ncrease af the same rate k T § 2 | HEEIDE Drai a table to display this |
| [ y=x-0 & 2| y |-10] -1 informattion |
! 1 L/ S !
| i 872 Aaily iad § % g :I This represents a coordinate pair |
| 2 e s3I 3-0 |
- IR, =3
I Direct proportion graphs alwaus start at (0,0) as they are I & I I 5 _ |
| eserting reltonships between tvio varabk / ] ' «o |
| escribing relationships between two variables I |I i You only need two points to form |
r—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_" | y=xt+a | | ‘; a straight Ine |
: 1 ]
: Lines with negative aradients [] Ths s the ine yx when s S e Ul :: ¢ I
is shows the translation

Ony straght-ine graphwitha 11 the y and x coordnate are of that ne | 3 Phtng more ponts heps oo |
| i e h I the same | 1 decice if your catuations are |
| ] negative X vaue 1as 0 egy-x*J| meI T correct (f theydomake g~ |
| , neggiive gradent 1 i the Ine yrx moved 5 || straight ine) I
| PR S 1 P\msupthe@mph|: |
I y=x yrx=1R Il D fos been added (o each I | Remember 1o join the poirts to I
| T of the x coordnates | | ke o Ine |

] |

: Direction of all negative gradents [ :




YEAR & - DEVELOPING GEOMETRY. ..
Ongees in pamlkzl Ines and polygons

'Whatdolneedtobeable
:todo7

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

| ldertify corresponding angles

| ° ldertify co-interior angles
I
I
I

*  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

I Ongle: The figure. formed by two straight nes meeting (measured in degrees)

| Transversal: Ol Ine that cuts across two or more other (normally parale)) nes

| lsosceles: Two equal size Ines and equal size dnges (in a triangle or trapeziom)

| 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; dl the interior angles have equal size

T S I

II Par albl ﬁﬂes Stil remember to look for angles on

straight Ines, around a point and

The ktter in the midde s the angle
Tre arc represents the part of the m@k |

8 ines tht bisect thy lel |
: \ Ocute Ongles Right Ongles 2 w l | | _ verticaly opposttel fres thl bsect the parcel i) :
0°< ange. <90° a0° : c [l |
: . Ol ?Q?i Tﬁymﬂi L:&tﬁ;sohBO | : Correspondng Otterndte angles |
| / 90°< angle <180° Right. angle. notation Lire Notation: two ktters EC I | anges often — o{ten'\denhﬂed. by I
— |1 identified by their their “Z shape” in
I The Ine that joins € to C . . |
I | “Fshape’in posttion |
I /_W Reflex Straight Lire Verticaly opposte anges | poston |
AT ande <360°  180° Equa [l I
| / — les arownd g point 1 |
| 360° o e o
Ottematte/ Corresponding andles Co-interior andles ;2;? |
A N
30} Because atterndte angles are - B Becavse conterior angles have
equal the highlighted angles are cxX 70 asum of 130° the highlgnted 'j

the same size
150°

Because corresponding dangles
are equal the highlighted angles

I

I

|

|

ange s 110° |
G |
I

I

|

|

Os andes on a Ine add up to 180° co-interior angles can dlso be

I
I
I
I
|
I
I
) . I
are the same size cakuvlated from applying atternate/ corresponding rukes first NN ] |
——————————————— A ————— ===l e e e e e e e e
Properties of Quadrivterals I Sum of exterior andles . |
| p Paraleloaram I Exterior anges all add up to 360°
Square Oppostte sides are pardlel || |
| Ol sides equal size Opposte anges are equal Il |
0ll angles 90° Co-interior anges I sing exterior andes |
Oppostte sides are paralel ) |
2ect —<—— Trapezim I Extertor Ongke |
j ol an @ég a / | One par of paralel nes :: "\ teror ange. + Exterior ande - straight ine = 180° |
; — Exterior ange = 180 — 165 = 15°
0 d [
pposite sides are paralel % o 1| Extedr Orges 65 o N . |
hombis o paralel Ines | J\L& e the ange formed fom  tericr O Number of sides = 360° =+ exterior angle I
R Equal kngths on top sces 1l nierior Unge Number of sides = 360 + 15 = 24 sides
| Ol sides equal size | the straight-ine extension |
Equal kngths on bottom sices 1]
| N\ Opposite anges are. equal One pair of equal andes " at the side of the shape |
e e e e e e e e e  ———— — — — — — — — — —— — — — — — — — — — — ——— Jd
s |
' Sum of interior angles frumber of sides — 2) x 180 I Missing andles in reqular polugons
besor Onges : :
The anges erclosed by the Sum of the interior angles = (5 — 2) x 180 I Exterior ange = 360 + 8 - 45°
poljgon «— |
¢ I Interior angle = (8-2) x 180 = & x 180 = 135°
This shape can be made from I 5 8
three trianges

This is an irregular polygon
— the sides and angles are

Each triangle has 180°

Exterior angles in regular polygons = 360° + number of sides

Sum of the interior angles = 3 x 180
- H40°

Interior angles in reqular polygons = (number of sides — ) x 180

dfferent sizes |

Remember this is all of the interior angles added together

|

|

|

|

|

|

I I
|

|

|

number of sides :
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YEAR & - LINES AND ANGLES

Constructing measuring and using
geometric nolation

By the end of this unit you should be able to:
Use ketter and labeling conventions

Draw and measure Ine segments and angles
ldertify paralel and perpendcular Ines
Recognise types of triange

Recognise tupes of quadriateral

ldentify polygons

Construct triangles (SOS, SSS, (SO)

Draw Ple charts

Polygon: O 2D shape made with straight Ines
Scalene triangle: a triangle. with all different sides and angles

Isoscekes triange: a triangle with two dngles the same size and two dangles the same size

Right-angled triangle: a triangle with a right. angle

Frequercy: the number of times a data value occurs

Sector: part of a circle made by two radi touching the centre
Rotation: tum in a gven direction

Protractor: equipment used to medsure. angles

Compasv equipment used to draw arcs and circles

The ktter in the midde is the dangle
The arc represents the angle

= [0mm, Im = 100cm

The Ine segment is 39%cm

East to South is a

=
| |
I ¥
| ' : :
I 8 | I A B | quarter tum
| I | -Whehis m | : ke :
| e c [ (T I i
| I: l 'll l :I" Il' i l AB s g e | I Clockwise Onti-Clockwise |
| Ongle. Notation: three ktters ABG | k seament | | |
| st ok alB- I3° I : ) _ batcite | |
| Line Notation: two ktters EC e | | Quarter Tom  Half Tum Threg- uarter Torn w I
| Thelne that jors E to G I | q0° 180 270 360 |
L | | Clockwise Onti-Clockwise I
L T T T T T T C ________________ _____________________.I
: Classify angles Read from 0° Draw anakes up to [80° |
on the base | |
I Right Ongles Ine. | Make a mark at 35° with a pencil
I \ Oco,ute Ongles ) QO° Remember to | | Ond join to the angle poit (use ai I
[ 0% ange <40 use estimation I | B e I
I \ Ths s an I | / ' ’\$ :, P I
| - Obtuse obluse ange so | | I £ 5. |
| o d0°<ande <180° R@thtt ange between 90° | | | E 725 I
) notation E= |
and 180° | & < - |
. I
% Straiht L | < I
[ {\ Ke&ox R \gg‘l LLre I Make sure the cross I I Make sure the cross is at the end The angke I
|/ \\ 180°< angle <360 R | The base Ine folows s at the port the | of the e (here you wart the
| | | the ne segment two Ines meet _! | angk) Jl
PSS P PP o adlr avk - relex ok — ]
360° -
| ara"@' and Pemendwlar [nes p I| an qles over I 600 0° - smaler angle = reflex angle Vot e sl :
~ / ¢
I Parakel lines P " Perpendcur ines ~ I I Use your knowledae of straight Ines ng‘iw llss than |
| Straight Ines that never meet " /_/// Straight Ines that meet ot 90° /™ A | 180 ° and angles around a point |
| (Hove the same gradent) 7 / : | 360° |
________________________ Jd

Properties of Quadriaterak panyanm

Opposite sides are paralel

il Draw Pie Charts

| == =
Sauare Oppostte sides are paralel |: { T:.« m:‘ I T: ’ c; 1 = 1\
T'__ Ol sides equal size m Opposte angks are equa || ||
‘ o Co-interior angles TN
Ll Oliandes 40 Il S—g "32 ot of 60 peopk had a dog’ ‘ T |I

/ Dog ,‘

-

:. Sas, SSS, asa constructlons

|| Side, Ongle, Ongle

| Side, Ongle, Side
II '

Trapeziom L /4
| Rectonge i | One pair of paralel Ines || This fraction of the 360 degrees I| Sce, S, S <
8” W\@FS 90° y | I represents dogs Use a protractor to draw ||
oste sides are pard 0
| o p ) e I 34y 360 - (20 Ths s 192 IL
pal x Noparalel Ines I'I—_—_—_—_—_—_—_—_—_—_—_—_—_—_-'_ ::::::::::::::_!
Rhombus | 7 Equdl engths on top sies |1 Pg olygons
\ Ol sides equal size # o Equd lengths on bottom || 5 Pentaoon 5 - Octason If all the sides and angles :
J Opposte anges are equal | /- sides || 3 -Trange 6 - Hexa@i(;\ 9 - Nonaggoon ot the i 15 ey I
/ V One pair of equdl andes I| - Quadriateral 7 - Heptagon 0 - Decdgon polygon |




YEAR & - APPLICATION OF NUMBER

Solving problems with mullipication and division

—_———————————— r-—— - - - - - - - - ————————— = 1
: What do I needto be abe todo? |1 Feywords |
| By the end of this unit you shoukd be able to: | : Orray: an arrangement of ttems to represent concepts in rows or colmns :
| *  Understand and use factors | I Muttiples: found by mutticling any number by positive. integers |
| *  Understand and use muttiples : | Factor:integers that multiply together to gel another number |
| *  Miltily/ Divide integers and decimais by powers |l Mili: prefix meaning one. thousandth |
I 8; '(; - | 1 Centi:prefix meaning one hundredth |
: ; USZ fgmjl QZthodz tg Z:jdfg | | Kilo: prefix meaning muttiply by 1000 I
| | Quotient: the resutt of a duision I
|« Understand and use order of operations | I Dividend: th ver b dided I
|+ Sole area probems [ o o 6 numoer beng avide I
| « Sole problems using the mean I Divisor: the rumber we dide by |
e c————— — — — — — — — — o —— — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
|\ . - - - v Ll BV
| Factors I; Mutipks I Multiply/ Divide by powiers |
| ® o @ o o Orras can help represert factors ® @000 80000 || ‘ 4 ‘ 4 ‘ 4 ‘ 4 ‘ 4 ‘ I:O\c |O |
eosee Factors of 10 0x lor Ix10 |I || 100 | 10s | 1 100s | 10s | 1s I
I 5x20rax5 145,10 T , ) 1 o8| (< r;;; |
: The number itseff is | : Bar modeks can represent by something is a mutipke. Eg 20 is a muttiple of 4 I | U :
aays a factor
| R :I Lowest Common Mutives | LCMof 4 and 12 m‘;“g%ﬁm" : | 3x 100 - 300 |
:[mre numbers have an ODD number of factors ] Be steas I: @ 9,18 27,136 45, 54 LCM-36 | | * § .% — .u. ™= :
f - Lay factors out in | 12 | s L] ®?
| Foctorsof 4 el of airs can help you not to I 444,064 609 18 i 36 4@ | !
| 124 12346411836 P by :, A N A A M | — |
ok R | I S SO &7 | 003 100- 3 |
| F’leIfEC_On—VC?Slgng T T 0 == _10;) ______ L ;0_ _________ _i | Repeated multpleation and dision by poriers |
+10 100 + + +1000 of 10 is commutative

: Useful Conversions mm cm m km 9 E@ ml L I| + 0then + 10 =—— =+ 100 !
“— «— «— | ' ' :

| x 10 x 100 x 1000 % 1000 % 1000
- I L ___ 4
r--——"-—=>—-— -~ “"~"~"—""“"T"—"™—"™—""~""™"""™""™"/""™"/"™"/™—/T— aro-. - - ;- - - - -"-—"-—"-""""""-"""=""/""""—"—"" -

memtlon me,thodg ~ Lesseffective method especially Division methods Sotduson g 9 o Complex dision
P o |7 for bigger muttiplcation [ . - ged
ToTr] [ Jwo|w 3584 + 7-512 7 375 84 ' m 0T
Break up the dwisor using

|

|

|

|

| :
| Long Grid method SRILILA
| muttipleation -
| (column) Repedted
I addtion
|

|

|

Estimations: Using estimations alows a

‘check” if your answer s reasonable

Muttiplcation or dussion |

Therefore 6 = 100 9?)_2 0-3 Muttiply the values in proportion until the dvisor becomes an integer
e o S
I Orea E{ob|ems Mean EfObk’,mS Mean — a measure. of average
t gues an idea of the central vabe
Rectangle
Base x Perpendicular heigit 7 Lilly, Onnie and Ezra have. the following cubes
o Ly CCTTTTTTTTTT] 24in
Onnie
Ezra (L1117 total

Oddition or subtraction |

>

|

|

|

|

|

|

|

| ff you have muttivk: operations from the
I same tier work from kft to right
|

|

|

|

|

|

|

|

eg0—-3+5 ——p 10-3 ——P 7+5

bx4+38x2

I

I

I

I
Mutipication with decimals :
Perform muttipications as integers I
g 02x 03 ——» Ax 3 |
I

I

I

I

Make adustments to your answer to
match the question 02 x 10 = 2

Division with decimals

L

24+ 002—» 24 + 02 —» 240 +2

J

Y

|

|

|

|

|

: The placeholder in division methods is essential — the decimal ines up on the diidend and the quotient
|

|

|

| Ol give the same solution as represent the same proportion
|

factors

|
' |
' |
' |
| | |
' |
' |
: Paralelogram/ Rhombus T a |
| Base x Perpendcular height L :
' BT
' |
' |
: Triangle |
| % x Base x Perpendcular height ; :
: O triangke is haf the size of the /E\ :
' |
' |

rectangle it would fit in

—_———————_—_——_——_—————— —

Onnie

Finding the mean amourt s the dverage amount each
person would have if shared out equally

Ezra

The mean number of blocks would be & each



YEAR € - DIRECTED NUMBER

Operations with equations and directed numbers

By the.end of this it you shokd be abe to: Subtract: toking away one number from another

Negdtive: i vale less than zero
Perform calevlations that cross zero .
e 00/ Sblvact drected numbers Commutative: changing the. order of the operations does not change the resut

I

| I |
| I |
| Il I
I Il I
I Il I
| * Mottiply/ Divide dected rumpers : | Product: multpy terms |
I I I
| I |
| Il I
I Il I
I Il I

*  Euddte dlgebraic expressions Inverse: the opposite. function
+ Solve two-step equations Square root: a square. root of a number is a number when muttivled by itseff gives the vale (symbol \/'I
* Use order of operations with directed number Square: a term mulipled by itself

Expression: a maths senterce with a minmum of two numbers and at kst one math operation (no equds sign)

Remember square roots have. a :
positive and regative vale |

ML g & Sing i fagly
al
~
Ihverse operations to find x

______________ A e —_—— a1
> T e |
0 9 8 7 654 -3.210123 04567890 | Odd directed numbers ®- - |
___________________________ O=1
r . 1! ) 0 |
| Perform cakulations that cross zero | : Ar-4--2 o Feprders
: Number lnes are. useful to help you visudise. the. catculation crossing O : | o T’ — 1" kft :
| 4— -2 L T‘T‘. .. o Use the number ine. to guide subtraction of 6 | : -1+1-0) -l I
| PSS | |
- OO OQ0O0
I \gmm a4 Find the dfference 10 | : |
: betwieen G and -4 I | |
I ] Rearrangements of ) From 6to O | | Parttioning |
) et the same equation 5-5-0 6 ol
0 4 From 0 to -4 l g+-3= - I
S S 4 - 1| =0 5+3+-3-5 |
| A || |
454320012345 543200123456 Generaisation
10 beads between th 107 | Partttion the vale to credte =
5 : U D : | a zero pair cakulation :
_______________ LTV TN
| Subtract directed numbers @ -] | | Multiply/ Divide directed rumbers | Evaluate alaebraic expressions |
o=1 |l
I OO . ] - Representations I I w w} =) =) I I [ a-= 5 ] [ b = —4. ] I
:OO.Q ] |: : - ' I !
“Subract” — mears toke I Two representations of | 9 - R2 2 - (412 |
| aviay of remove I : the same cakculation Ax-5--6 | 0‘; 35 by (4 I
| | I I
| | Neagtive, Negative caiculation
I O O . . = 5 [ | Il With negative numbers the brackets are important so I
| O O ’ O | | -AX -3 The act of : : that. it performs -4 x -4 :
| (2 2 o makin
| I | 000 000 wumfrg |1 Brackets around negative substitutions helps remove |
: I : Ths s the regative of 2x -3 nother | | cakution errors |
| negatie s | | |
[ 5 5.5 88;5 - |: breg || da-b-2x5-(4) 104 -1 |
| em over I |
I Gereralsation : I _2 X _5 . 6 I I 3b - ;ZOI - 3(_4) - ;2(5) o u - |O - ﬁ I
I I : Diisions are the inverse operations I I
. _ _ _ _ _  _ ___—_—_= L T __ I
r——7——— T T T T T T T T T T T reeT T - - === 1
ITWO‘StCP CQU&UOYIS 4+ 2-10 : : US@ Ofd@f Or Opei mtIOYIS Brackets around neggtive
: Bor Mockl 0 Representing the same. || I Substitutia\g hels remove
question (use fact famies) || caleulation errors
——— ] |
P 0—4x =2 I
X x| x| x I Mutipleation o dvson | [<[=[=[[e [ [=]
‘ 0 ‘ Eunction machine : I Oddttion or subtraction ) SR
I
i
| I
| I
I



YERR & - PROPORTIONAL REASONING. ..

eywords

I
|
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 |
Whole: ai posttive number including zero without any decimal or fractional parts |
Commutative: an operation is commutative if changing the order does not change the resutt :
|
|
|
|
|

to do?

I

I

I

I

| By the end of this nit you should be able to:
: * Carmy out any muttiplieation or division
I

I

I

|

I

I
|
|
|
|
|
| | Unit Fraction: a fraction where. the rumerator is one and denomingtor a positive integer
wsing fractions and integers |
|
|
|
|
-

Non-unit Fraction: a fraction where the numerator is larger than one
* Solutions can be modeled, described and
eored Dividend : the amount you want to diide up
Divisor: the number that dwides another number D
Quotient: the answer after we duide one number by another eg diidend- dwisor = quotient
R Reclprocat o pair of rumbers thal mulpl togeter toghe | T |
_____ A T T T S T T e ———— |
| Representing a fraction I Repeated addition = muipication by an integer Reust ,
1 When adding fractions with
| M 1 2 A P A 4—— | the same denominator = aad I
, el A B e ‘
| Denominator 0 of parts represented [ 4 X 5 5 5 5 the numerators I
: Numerator 1 | | | | | | How many parts are shaded? |
| 3 1 Imte@er Wht each part represents I
| = | | | | | | [ (Whole: number) | | | | | | 5 . B , ; I
AV Y / 1 - ottt
| Each part | | | | | | L A |
I Number of parts to make p the whole || represents i < 5 - - |
| Penomndlor I ST 2 I | I | |I | |I | I L
| . , I 'y I
OLL PORTS of a fraction are of equal size T o1 2
| Il Each whok is spit into the same. number of parts as the denominator |
______________________________________________ 4
VI S T |
 Multiphing unit fractions 11 Multipking rnon-untt fractions |
I I, | <+ [ Repeat it 3 6+ I
= — Parts shaded epeat | A

I 4_X EN T 2 I E;\i(ie "3 2 this 4_X EN = E :

| many rows
Modeled: ™~ | : ~ O X A Modeled: ™~ |
3 Total rumber of I 4 3 Total number of |
parts in the diagram I | 5 parts in the diagram |
I I
I I
I I

4
_________________ - -
F————————— e e e — — — r-—————————————————————————— -
: Quick Muttipling and Canceling down : : The. reciorocal when g mitiply a nomter by its reciraca the arswer s s 1 :
|| 4 ‘ I3yl =1 Reciprocais for dvision I
I i hl II:e 3 ond I?e 9 have a common factor and | I 3 eg o . Mitplgng by |
| 5 . can be simpified | | i I B 7T =20 areciprocal | |
| 3 ll—+ —3 + —5 = gves the |
| ik Sobing | s I3 5x 4 =204 |
| Mutiply the numerators _kr -8 [ ! autcome |
| Mutiply the denominators 5x3 B _I | The reciprocal of 315 3 and vice versa :
— - T T e
| e P —— — — — 1
| Dividing an IYII.W by an unit fraction I DIVIdIYIQ any fractions eremver to use recprocak I
1EEEE . | | 2 -3 |
There are 4 quartersin | =+ Mg by Represented |
| | [ whole. I | 5 4 a reciprocal & I
| I Therefore, there are 20 | I gives the = —
I |= — =4 quarters in 5 wholes” |2 4 sarme 5 I
| \_,4_, II — = outcome I
| | p° l
|| How many quarters Asr — = A0 | |
I arein 17 4 |: |




VERR & - RLGEBRATC TECANIQUES. ,

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

| I
| 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: a number used to muliply a variable I
Form and solve equations | | Product: mutiply terms |
Sol t th bracket: ' ' , .
Rz;fegefr:)talgiumtleg e : : Highest Common Factor (HCF): the biggest factor (or number that multivles to gve a term) :
Form and soke, inequallties | | Inequaity: an inequaity compares who valbes 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 s place
| More than — GDD

| Lessthan/ dffference — SUBTROCT

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

2 4 X

‘ ~NalhO O DK
3 3x2x |3x4 % 0 0

bx 12 0 E %

I
I | -
I | .
I | > -
: Only similar terms can be grouped together : _ _
| eg find the perimeter of this shape | o X+4 K+4 A&+ 4 Dffferert
|t (Perimeter = length around outside of shape) | e@_a Sandb =4 Y | P | alx | Y | a1 | P | 4| representations of
| trdte l+te2ts | —> 6+2 ||“'““”5X’5 L o 3004) - b+ 12
| A+ T bra=2+-5--3
i_________________ ______________________________________ ====================|'
| Factorse into a single brackel B¢ + 4 11 Sole equations vith brackets 3(x+4)- 30 |
I
| " - [V 2 [ s [ x4 3(2+4) - 30 I
| b+ 4 IAf «— andcg\"amfmt]hgi?;hldwest 1L 30 ( ) Expand the brackets |
I I I x| x|4fx|x 4] x]x]|4 I
| 2+ | 1 |||3|OI|I| b+ 1= 30 I
k X+ |2 =
| I . |
I The two values muttiply together (ko the area) of the rectange : | G [ v -4 -4 ?ﬁf&uj& Lii\%ﬁguéragwr |
| Note | I 30 -« fraction or decimal :
I &+4 = 4(;2><+[) B+ 4 =4x+ Q) |I x. ox = 1§ O
| Th s foctorsed bt the. 11 ] ||5 <] -6 -6 x=3 o, :
| HCF hs not beenised 1]
e — e |
e | = TP Ir~ . T T T T T T |
| Simple Inequaities Form and solve inequaities Olgebraic constructs .

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

! i
< kess than < Less than or 1 Two more than treble my
equal to e 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 is 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 s % 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
| x+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



AEASONING WITH ALGEBRA. ..
Forming and Solving Equations

VERR €

What do | need to be able
to do?

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

* Solve inequaities with neggtive numbers

+ Solve equations with unknowns on both sides

*  Solve inequaities with urknowns on both
sides

|
I
Inequaity: an inequality compares who valves showing if one is greater than, less than or :
equal to another I
Variable: a quartity that may change within the context of the probem :
Rearrange: Change the order |
I
I
I
I

I
I
Il
I
I
I
I
: : Inverse operation: the operation that reverses the action
I

I

I

. Substitute into formulae and equatiors Substitute: replace. a variable with a numerical value
* Rearrange formulge Solve: find a numerical value that satisfies an equation
e o — o — — — — — — — —— A e e e e e e e e — — —— —— — — — — — — — — — — —— — — — — — I
r——---------=-=-=—-=-=- b | r ____________________________
| Soke equatiors vith brackets @ | Form and sobe nequaities @ |1 nequalties vith neatives |
I i
| s Tace as 3(x+4)-30 I Two more than treble my ™S :| Method | Make x posilve first :
: - Expand the brackets : : Tiber s gredter thon : : A=3x > 17 :
pEnEnnEnne ) || Findthe possbl range of ualues | 3 X
| 30 s ox + 12=30 I :| 2 > 7+ 3 :
i e s e R Sl ol T QA AT}
: . LT Solve I : B> 3 ) |
| GG bx =18 :I X = -3 4— ) — || || =3 +3 I
F N I | H>x |
:—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— _—= I_I— _________________________ -'I : Smaler Bigger A —3-6) = 20 |
Equatiors with rknown on both sides 1! ineauaities vith urknonn on both sides AN TRUE/ CORRECT | |
' i I 753 |
I | Soling inequaities has the same method ds li
: W53 2 ST :I equations “ Method 2 Feep the negtive x :
| -2x -2x x| x| x 24 :i Hx+4)<3(x+Q) Check il I 2__‘3)( > Z x s true for any vabe :
| y+5-24 A | 5K 20<3¢+6 5.5 bigger than -5 |
I 5 % || ax+20<6 5(-8+4)<3(-8+2 Il 72 74 |
| I x<- 14 5(-4)<3(-6) I . This cannot be
I x=1 | :' x<-1 , A0<-18 I — true :
e e N |
[ Formule. and Equations Substitute in vaibes [l x <-5  Whenyou multibly or duide x by & |
| 1 negative you need to reverse the I
| Formuige — al expressed in symboks Equations — include numbers and can be solved |1 inequalty I
S e o
S — _ __________________ - I _______________________ =
: Rearranding Formulae (one g’[ep) : | Rearranaing Formulse (tWO step)
I an equation (find x) In & formula (make x the subject)
‘ ue 4-3-9 Wy-s=a
Rearrange. to moke y the subject 3 43 s
Y | z XY=a+s
y=x-2 4x = 12 =y Y
+4 =4 .xg= a+s
y—>*z2—>X Using inverse operations or fact x=3 Yy

Yye— -z «— X

I

The steps are the same for solving and rearranging

Rearranging can akso be checked by substitution

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

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

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

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

I

I

I

I

I

I

I

I

I

J |
I

I

I

I

I

I

Gradent = 4= 2 |
4 I



VEAR 8 - 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

______________ N ————.
[ | |
Imgdolneedtobeable I,Lﬂ@_votrchf |
| 10 Q07 I | Congruent: The same
| o | | Orea: Space inside a 2D object |
I By the end of this unt you shouldbe abl to | | Perimeter: Length around the. outside of a AD object |
| ¢ Recal area of basc 2D shapes b o). ‘ I
i (7r): The rattio of a circle's circumference to its diameter
| * Findthe area of a trapezm | _ . |
|+ Fndthe area of acice | | Perpendcubr: Gt an ang of 90° to a gven surface |
| = Find the area of compound shapes : | Formula: O mathematical relationship/ rule given in symbols. Eg b x h = area of rectangle/ square I
|« Find the perimeter of compourd shapes | | Infinty (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
I | —— |
| Orea — rectangkes, triangkes, paraleograms @ |
I
I Reclande Paralelogram/ Rhormbus = Trarck O triange s haff the size of the |
I Bose x Height  + i - 3 ? ! rectangle it would fit in
| Basex eigh Base x Perpendicular height ; % x Base x Perpendculor height o :
| : t
| l l
L |
—_————— _ ________________ mr-r—-—--—-—-—-——-—-—n-—_-—_——_—_-——_-——n-——_——————
: Orea of a trapeziom b I Compound shapes :
| Orea of a trapeziom /+ N |: To find the area compound shapes often need splitting into more manageable shapes first I
I (a+b)xh :l Identify the shapes and missing sides ee. first |
I 2 a I
I Why * Two congruent trapezioms :: . sem? - fﬂfﬂ - fsosceles I
| make a paralelogram I st =\t (FAR— rapezim I
| / h\ / o Newknghla+bxhegt Il 4 L T |
| > * Duide by 2 to find areai of I: 5om | j12cm : 31%/ |
“ I ‘ | Sem 112¢m Shape B- nonstandard
- (ﬁe ________ 1l ; \ ‘Q &m trapezim :
r——— - ———_———— al D i
. 7cm P ———
: Oreai of a circke (Non-Calculator) :I 7em Uns :
| | I Shape A+ Shape B = total area / |
I Read the question — kave in Orea of a circle I| BeTlxd ¢ (BeBxT - 24 45.5 - 6.5 I
I terms of 7 or f 70 =3 (provides | 7T X radis? ﬁ II B BT ’ ) |
| an estimate. for answers) | I_ ______________________ a
: Diameter = fm : : Compound shapes inchding circles :
| ~ Radus = dem . ) Croumfererce Compound shapes are ot alwaus dreai questions |
I Radis = 4em | . <«— For Perimeter you will need to use the |
I / I [ X diameter I
| X radus? Find the area of ﬁ dem I circumference |
| -mx 4 one quarter of the | Spotting dameters and radi |
| -mxlo circk Circk Orea = lorr cm® 1 |
I - o om? Quarter- 4m e 1 : I
e | I ( o ™ V\ <. I
-, - 7= 1 TTTiE0m T
: Orea of a circle. (Calculato r) | : I:lcslei\mem\on is ako the digmeter of the semi :
— I
I %107 '% | Don't need to hale ths because th |
SHIFT | - on need (o nave tnis because tnere
I - Orea of a Circe I | Oc enghs ZTGZ o4 are 2 ends which make the whole |
I — 7T X radiss? ﬁ | I T circk O |
[ How 0 2t e symbolon ¥ O
ow to get 7T symbol on the I
: gecabula%or : | Orc lengths + Straight engths = total permeter :
| I I I
' | :
' |
| | I I
I I |

e e e — — — — — — — — — — — — — — — — — — —

=04m+ B0+ |

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

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




YEAR & - CONSTRUCTING IN 7D/3. ..
3D Shapes

What do | need to be able
to do?

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

I I
I I
I I
I I
I I

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

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

* Draw plans and elevations

*  Find areas of 2D shapes

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

*  Find the volume of 3D shapes

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

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

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

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

pes that fit inside the sho
I The direction you are considering the shape. from cvbes Tt T e foe shape

| determines the front and side views

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

s o 7 Topond Ax 6

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

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

V)0 390108 S SapIS |9 Jo wn§

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

Remember muttipleation is commutative

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

| b e T Tl

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

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

Base x Perpendcubar heigrt ‘ i

: fPen 9 | | roumference The vidth of this face & the | : Prisms and cylinders

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

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

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

2 | YRt yapay eyt iurye Ay

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

I I I

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



YEAR & - DEVELOPING NUMBER.
Fractions & Percentaoes

______________ B
I I I
| What do Ireed to be able || heurords |
I 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 |
|« Convert between FOP less than and | Equivdlert: of equal value :
| more.than 100 Il Reduce: to make smaler in vale I
: * neredse or decredse using muttiplers | : Growth: to incredse/ o grow |
| Express an amount 6s a percentage : | Integer: whole number, can be positive, negative or zero I
| ° Fndperceniage change | | Invest: use money vith the. goal of i increasing in ualue. over time. (bsualy i  bark) I
I::::::::::::::iI:==========______________________ ___________ I
| Convert FDP (R ” Fraction/ Percentage of amount (R ) |
70 out of 100 £60
: 70 e Ths ko —> squares —» i —@ I:Ug((ﬂ)ridths ” Find 3 of o0 [EBTERTER TeR [ER] I
100 78 e,aTSO 70 ‘hundredths’ i ' T 5 A —— I
: Using a - - 7 tenths’ I o Remember :
|| cabuator i 07 Be careful of recurring decimals [ Rsemember 0/ of £60 - £6 i 3.607-06 I
| m eg 1 -03333333 | || 570/ 50/ of £60- £30 5 I
I 5 —> | SZD | Convert to a decimal 3 - (;'3 I 607 of £60- £36 607 of £60 |
| The ot above the 3 I - 06x 60 I
This will give. you the. answer \ x 100 converts I =£36 |
| in the simplest form to a percentage | - |
| | Convert FDP < and > 1007 :' Percentage decrease: Muttivliers Percentaoﬂ increase: Muttipiers |
<& ‘ / »d |;z /L I
: 100 hundredths T Jesace 40 4hk£nd$dlhs : : < ‘O/ > : : — - — — I
entns
: IOl(t)zn;hs HEEH FEH 407 I : _m I: | | | :
— Il >, > Decrease by 587 | Increase by 127
: 140 hundedhs I : 47 & : : & :
N 14 tenths |
e | ™ 1100798/ =42/ puigier 111007+ 12/ = 12/ Mitpler |
| - 140 :. 100058 - 042+ Lessthan | jj 100+ 012~ 1R 47 Morethn| :
I

e — — — — — — — — — — — — — —

: Express as a / - Non-cakulator Percent — per hundred || Express as a 7 - Cakculator

[
I ® @ @9 | 7pereweny 0aeorange | Ths mears that 70 per every 100 I] Rosie e
aeoange 70 707 3

I

I

I
I 000 7 I = !
| oo 0 100 TREE = 3. 433333...7 |
I 1 3_0-—>|:,—>50—>x|oo—>43/ |
I 27 per every 50 shaded | 94 per every 100 shaded 0 — :
I Al 4, 547 I This the same. as |
I 50 100 1 Can't use equivalence 13-30
| I easiy o find ‘per Decimal percentages I
| | Denominator 100 || Equivalent fractions | I hundred’ are stil a percentage :
- e e ————————_———
'- __________________________________ O —————
| Percentace change || Choose appropriste method |
| I bought a house for £180,000,1 I pprop |
I | bought a phone for £200 lter sold it for £216000 Il oq |
| QO year later sold it for £125 | |
I 1007/ [ The language. and wording of |

00/ , L ) | the question is the key

| ’ . Oll values of change [ £180,000 | I I
| | £200 | 4~ compare to the | [ | Il |
| £125 [E— ORGINOL vale e | |
| Percentage bss Percentage profit | Have. you represented the question in d |
I D00 - Differerce invae . « 00 —¥ 36000 W b model? |
| 0 100 -375% Origindl valve Money made. (profit vabe) 180000 «100-207 I Can you use a cakulator? I




YEAR € - REASONING WITH GEOMETRY. ..
Solving ratio & proportion problems

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

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

* Solve ratio problems same. scale. factor

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

) |

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

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

I I
______________________ 4

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

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

e I

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

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

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

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

[u—

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



YEAR € - REASONING WITH DATA. ..
The data handing cycke

r=—F——————————= e — — ———— — = —————— 1
| What do [needtobe able |1 Feywords |
| I
I to do? : | Hypothesis: an ideai or question you want to test |
| By the end of this unit you shoud be abe to: | | Samping: the. group of things you wartt to use to check your hypothesis |
|« Setup a statisticdl enguiry | : Primary Data: data you colect yourseff I
: * Design and critse questionnaires Iy Secondary Data: data you source. from ekewhere eg the intermet/ newspapers/ local statistics |
| : gmw W‘j “”FW@E [””We bh“gf charts | Discrete Data: numerical data that can only take set vales |
* Draw and interpre "
L0 vean t‘” fpretine g || Contiruous Data: rumerical datai that has an infinte number of vaies (often seen with height, dstance, time) |
epresent and interpret grouped quantitative I : |
I ita I | Spread: the distance/ how spread out/ variation of data |
|« Find and interpret the range | | Overage: a measure of central tendency — or the typical value of all the. data together I
|« Compare ditributions I : Proportion: numerical relationship that compares two things |
L 4 I
IR T e . T T T T T T T T I~ _____________________::
| Set wp a statistical enquiry <> ': Desion and criticise a questionngire :
: White a Design a Pros/ Prs/ ** Discrete or |1 The Question - be clear with the question - don't be too leading/ udgementa I
stae —» data  —» Cons of —» Cons — conttinuous | | |
eg How much pocket money do you get a week?
| hypothesis colection samping primary or dta? |l 9 p ey do you get |
| sheet secondary 1 Responses — do you wart. closed or open responses? — do any options overlap? — Have |
| data [1Yov an option for all responses? I
| Features of a data colection sheet 1 |
I Total number of Zero ) j More
| Growpedor Data Title Taly Frequercy that growp : : optnon_|> U WA e U e B T seiens < option :
ungrouped -~ observed
: categores — 17 il ol [ NOTE: For responses dbout cortinuous data include inequalties < x < |
______________________ - ]
o T T T T T T T S T m T T T T ——— r——— - == —— ——"—"—"—"—"————— -
| Pictograms, bar and ine charts @ Represents quartiatie dota :l Mutiple Bar chart — corpares itk groups of wia |
| Pictogram Bar Chart Line Chart I tey/ Colour code for sepamte:
| [ onmese v R | Clarty abeled wees T o g groups of information
I e QOO mm || § oo |I - Scake for axes 2 , I
| s | O0O00 i i i I _i I| - Comparable data bars 2| |
| Lo O (_{ i ] l | I: S{ZZ«? next to edch g? : :
I - Needto remember a key - Gaps between the bars - Gaps betwieen the Ines I| 4 :_‘ I
- Ceary lobeled axes | ‘
| Visualy abke to idertify mode Y - Cearly labeled axes | o I
- Scaie for the axes - g for the axes | | i . I
| - Title for the bar chart - Discrete Dot I e 1 L s | ap between dfferent |
Month ‘\
L ﬁxsc_rete_Dag o I!_ 0 categories of data ]
I T T T T e T toemermere s 2600 B and it ororet e arnohe . e |
. . b b has 36 Plavground Tarroansurs
| Draw and interpret Pie Charts @ erenteraciok s 3607 Drow ond interpred Ine graphs . = |
| [Gmeoioet |0 [ o | romsier | There were 60 people asked in this survey | | - Commonly used to show changing over time 5 |
| Loy | 52 | 25 [ 5 | ——Totd frequerncy I | - The ponts are the recorded information g [ |
I /V Mok method | | and the Ines join the points 1 |
| 2_0 “32 out of 60 peopke had a dog’ s 60 gpes 1o 360 — 6 times | | / |
| \ TN Edch frequency can be multipled by 6 to find | | | Line graphs do ot rieed tostart from 0 |
| i the degrees (proportion of 360) L LAY B I
| This fraction of the 360 degrees | [ %2 1 More than ore piece. of : fT e |
represents dogs ) w data can be plotted on
I o ) the same o t ble to make estmutes f
ph to s possible to moke estimates from the e |
I 24 X 360 = 192° Use a protractor to draw Represents quantitative, I | compare d@ata e temperature gt 930am is 5°C I
0 o 2
L Ths s 192 dsorele data | | |
A T T T T T T T - 5., ., T = 7= 1
: GfOUped QUantltatlve data ms{s 2?22“0;;3 Sggﬁﬁ: : | Flnd md |ntefpret the mnqe Differerce between the biggest and smallest vales |
| (minutes) the bars | | The range | a megsure of spread | Shop | highest valve | Shop | lowest valve I
| e z" . [T 0 smker range means there 1s less varition in \ I
| o=r<is | 5 £ 6 Groupng the | I the results — it is more consistent data / I
I T 2 datai s useful | ] 1 |
I \ 1 1 there s @ |1 O range of 0 mears dl the data s the same I
| Tie (mies) large spread I | valve |
Vorehn | The use of inequalties shows that this wil be | of data to I |
| "More'than or equa 4 frequency dagram begin with I Shop | has the smalest range. — this
| tod5and \NeSS than | | indcates it has a more consistent flow of Range of customers = 25— 22 - 3 I
| 30 minutes | | customers each week (Shop | |



YEAR & - REASONING WITH GEOMETRY. ..
Puthagoras” theorem

A
I
| What do [need to be able |} Freuwords |
| to do? ! |
I o
| By thuﬂg end of this unit you shoukd be abe to: : : Square rumber: the output of a number multiled by itseff :
' e square and o roofs 11 Square root: a vae that can be muttipled by ttself to give a square number |
| ¢ ldentify the hypotenuse 1 Hapot the rcest . . . |
| = Calulte the hypotenuse 1 ypotenuse: the larges §|de on a right ahgled triangle. Owaus oppostte the right angle |
I« Find a missing sice in a Right andled il Opposite: the side oppostte the angle of interest |
: trange | : Odjacent: the side next to the dngle of nterest I
*  Use Pythagoras” theorem on axes | I
' |
. ’ I
| Explore. proofs of Puthagoras” theorem | I
R J
———————————————————————————————————————————————— -I
I 1] :
| SQUGP’ €s W‘d Square r OOtS o vV isthe square root symbol I Identrfu the’ hUPOtCﬂUS@ :
o oo ooo oooo Thscanako be vidten as 62 _ ]
| OO0 OO0 OOOO %‘/6_4;=S I :
| oooo I |
| 1<l 2x2 3x3 4x4 5x5  6x6  7x7  8x8 4x4  10x10 1] / :
I I -
A 6 25 36 49 64 8 100 I Hypotenuse :
I 1]
S be. I
L ___Z e ___ I |
r T, T T T T T Al |
| Determine if a triangle is right -analed ” The hypotenuse is akays the |
: I longest side on a triangle because it |
| If a triangle s right-angled, the sum of the squares of the shorter sides wil equal the I is opposite the biggest angle |
| square. of the hypotenuse I :
I Il
| 2) a? + b? = hypotenuse? I :
I ° I I AN Po I
_ ~ jgors can still have. a
I eg a’+b* = hypotenuse?  qyifing the numbers into the Il e hgpotgnuse £t is splt op o |
| 32 +42 = 52 } theorem shows that this is a Il trarges ard opposte a gt |
La =3 b=4 ¢-=5 9 +16 =25 right-angled triangle ” ange
,_::::::::::::::::I?________________________________I.-_—_—_—_—_—_—_—_—_—_—_—_—_—_—_-.
| Cakuiate the hypotenuse || Cabulate missng sids 1| Puthagoras” theorem on a |
I . .
: 6 . Either of the : | Etther of the I: w :
| 3cm cm short sides | | Hypoteruse 15 cm short sides I| |
| . can be | | con be |I Find the length of the Ine segment |
| Huvoteruse wbeledaorb | | obeled aorb || o |
| yp I : a 12cm :| i B The segment can |
| | | T — be made into a I
I a? + b? = hypotenuse? | : a? + b%? = hypotenuse? :| z right-angled I
| | | [ triange by addng |
| v I 122+4b% = 152 I| | the sides on the |
| Substitute in the | 0
: wles foraandp | 3 T6° = hypotenuse® : | | Substiute in the vales you are gven :: o zE e et dagram :
| 9 + 36 = hypotenuse? | : 144 + b? = 225 :| The line segment is the hupotenuse I
| 45 = hypotenuse? | o o | I
| 2 To find the ypotenuse™ : Rearrange the equation by subtracting the shorter I| a? + b? = hypotenuse? |
I iz | | square. from the hypotenuse squared :I — I
| square root the V45 = hypotenuse I | b2 =111 | The lengths of a and b are the |
I | Square root to | |
| sum of the ~ | | find the length { I sides of the triange |
squares of the 6. 71cm = hypotenuse LD ot see b =V111=1054cm |
: shorter sides |l |L Be.carefulto check the scaks on the axes :
—_—— e o —— —_—— e —



