VEAR 10— DEVELOPING RLGEBRA...

Representing solutions of equations and
@xihisto_mtfs iﬂ@@UﬁlﬁU@S
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| What do | need to be able to do? @4 ords
I o
| Ega the end of ths unt you shouk be abe Solution: a valve we can put in place of a variable that makes the equation true
« Form and sole equations and Variabke:: a symbol for a number we. don't know yet

Equation: an equation says that two things are equal — it wil have dn equaks sign =

I

I |

I |

I |

| |

I |
« Represent and interpret soltions on a : Expression: numbers, symbols and operators grouped together to show the value of something :
I |
I |
| |
I |
I |

number line ds inequalties

* Draw straignt ne graphs and find
soltions to equations

*  Form and solve equations and
inequaities with unknowns on both sides

ldentity: On equation where both sides have variables that cause the same dnswer inclides =
Linear: an equation or function that is the equation of a straight ne
Intersection: the point that two lnes meet

1
I
I
I
I
I

inequalties |
I
I
I
I
: Inequaity: an nequality compares two valies showing it one. is greater than, less than or equal to danother
|

______________ |
|_ T T T T T T T T T T | = T T T T T T T T 1
| Solue equations @ 3(2x + 4) - 30 I:Form and solve inequaities @) ,
| I
: 24 | ko4 | a4 3(x+4) - 30 || Two more. than treble my |
| 3t Expand the brackets I : number is greater than || |
| PR R I'F '
| 30 bx + 12- 30 LEOM s 5 — |
| L] -2 -2 Substitute to check your answer | : I
| cLefefefx[xp @ This coud be negative or @ | 3x+aA> |l |
| 30 : fraction or decimal | : S OlV e |
| G ox - 18 O I| X *— -3 4— ) — || I
I B -0 -0 x=3 o, | |
| | | x>3 |
e e e e e I
et _ - —-—0--—"—-—-"--"--"-"-"—"""7"¥"”""-""""""""""=""="-"”"="—"="—-""""”"/""”/"7"”= 1
I SOIl)tIOﬂS On @ number hne . Inciudes the vale it sits above Valves kess than or equdl to [
| —o S o—r -~ 5 3 bt dlso more. than - | }
I 3-2-10 1 2 3 3-2-10 1 2 3 3-2-10 1 2 3 3-2-10 1 2 3 DO@S NOT mcbde th@ VOlkJE |t
| x<1 x<1 x>1 x=1 sits above o—o |
I S - 352101 2 3 4 |
| Both represent vaves kss Both represent valves more —1<x<3 |
I than | than | = |
| hcludes the uaibe | eludes the. vaibe. | [ This includes the integer valves 0, |,.2,3] I
_______________________________________________ J
T r=——5 - -~ —————r-- - T T T T I
Potting straight ine arapks @ || Find solutions araphically : : Equations: unknown on both sides @) |
(e |
=3x— 3 x the x coordnate then — | or Inear equaliors there i only one | -
| | point the graph meets the x valle | : { Bx+5=4x+13 } |
x |-3] 0|3 Draw a table to display ths | | | ! |
y -0 11 3 irformation || These two Ines wil cross at | e e e 5 8x+5=4x+13 I
| x=2 (24) becasse they are ust = | | (2 [ ]x] £ 4

| y=4 and y= they are paralel to | | - ‘1 —4aX —4x |
This represents a coordinate pair 1 axes and meet in one. place (e ats ] [ [ ] S 4x+5=13 |

(-3-10) L] [kl i -5 -5
, v I ) ' 4x =8 !
] oy | [ L[] i ey |
| =4 |

|

You only need two points to form
a stragrt Ine

_ .- ___ a
e N PR, o 1

[
Remember equation of a
Ine format is y = mx + ¢

Phtting more points helps you
decide if your calculations are
correct (if they do make a
straight Ine)

“mus o ND w3,

The solution is the point
the two Ines meet

e . Ony valve 2 or less wil
. satisfy this nequalty

Remember to join the points to
make a ine

I 1




VEAR 10— DEVELOPING RLGEBRA...

Simultaneous Equations

@wnisto_maths

[m————————— — ——
I

What do | need to be abk to do?

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

| = Determne whether (xy) s a soltion
| ¢ Soe by substituting a known variable

| * Solve by substituting an expression

| = Solve graphicaly

| Sole by subtracting/ adding equations
|« Sole by adiusting equations

: * Form and solve near smuttaneous

Sobtion: a value. we can put in place of a variable that makes the equation true

Variable: a symbol for a number we. don't know yet

Equation: an equation says that two things dre equal — it wil have an equas sign =

Substitute: replace a variable with a numerical value

LCM lowest common muttiple (the first time the times table of two or more numbers maitch)

iminate: to remove

Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equaks sign)

Coordinate: a set of values that show an exact posttion

equations

1 s (x. u) a soltion?

x and y represent vales
that can be substituted into

Intersection: the point two lines cross or meet

| an equation

: [Does the coordinate (13) e on the Ine y=3x+57

| This coordindte represents

| x=land y=8
I y=3x+5
8=3(1)+5

I

I

| 0s the substitution makes the
| equation correct the coordnate
I (18)1S on the Ine y=3x+H
I
I
I
I

[ k5 (2,7) on the same. Ine? J
7%#3(2)+5

No 7 does NOT equal 6+5

________________________________ |
I S, - 1

I| Substituting known variables [ Olne has the equation 3x +y - 14 } Two dferer variabes,
two solutions I
|I Stepha{nte knows the 3x+y=14 3(0)+y =14 12+y=14 |
| pont x = 4 les on that | | I N 121

|I Ine. Find the value for y L 2 L !
I 14 14 . I
— y=2 i
x=4 |
_______________________________ |
_______________________________ =
L SUbStltUtlﬂ 4N an expression Substitute 2y in place. of the x varidble as they I
I represent the same vale I
_ vy v |y x|y
K- X % 30 :
x+y=230 x |y x=2y x+y=30 X =2y |
30 10 | 10 |
3y =30

\_Y_J y‘y|y3y=30 _3y +/ L |
Pair of simultaneous equations % y =10 x =20 I
(two representations) _!

I
' |
:[ o) (a0 (2,4 s the :I - 3x+2y =18 OO =18
oo |y PR Y] x+2y =10 @ =10 |
| Linear equations are straight lines tp i | = |
| The pornt of intersection provides / nerseton || AE 2x =8 Y / / —18 |
| the x and y solution for both [ —— +2 +2 s / / —10 |
I equations l| _ x=4 ' / - |
: : :: <] ] x 42y =10 FY I
| The solution that satisfies both I (9 +2y=10 :
I equatiors is | x=4 —4 2y = 6_4 P =4 |
| [x=2miy=4 | »=3 +2 +2 (v =3 |
I l| y=3 ) I
—_—— e o — e — — — ——— — — — — — e — e — — o — — — — — — — ——
________________ HP R L T
: Solve m addition (ddttion mokes zero pairs ” Solve by adjusting one ,2\ :| Solve by ad)US’[m both :
x X X = h I
| 3x+2y=16 =16 Il & +j =12 Noequudent vales ﬂ J :| 2x+3y =139 VNG = 39:
I+6x—2y=2 e [l 20 +2j =29 I|5x_2y=_7 POO 00 -7
I 9x = 18 Y =2 ” 29 ' o I
| -9 +9 24 I I Use LOM to make equivaent x OR y values |
| x=2 2 @ o ” 2h+2j =24 | W I| Because of the neggtive vales using zero pairs |
oo =18 P )i [ ] | and y values s chosen choice
= : 2h+2j =29
L(z)gf ;(j)y— 11: v i ] PIBIEIN | |
| 64 2v =16 I By proportionally adusting one of 29 |I 4x + 6y =78 ' I
I Y 6 ) =2 I the equations — now solie. the |I 15x —6y =-21 roseceee |
| 2y =10 . I simuttaneous equatiors choosing | I Now solve by
_ (y) = an addtion or subtraction metho addtion
| 5 ddtion or subtraction method |
=5 : I |
LY __ —_—— s
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@whlsto maths
\/\/hat do | need to be able to do?

By the end of this unit you should be able
to:
*  Enlarge by a posttive scake factor
Enlarge by a fractiondl scale factor
Idertify smilar shapes

Work out missing sides and angles in
Similar shapes

Use paralel nes to find missing angles

Understand similarity and congruence

| Posttive scate factors (R ]

Enlgraement from a point
Enlarge shape N by SF 2 from (0,0)

The shape is

from the point
enlarges by 2

|

|

|

|

|

| !

| enlarged by 2 )/

| k
| The distance — .
|

|

|

|

SIMILARITY...

Scale Factor: the mutipler of enlargement

Congruent: the same size and shape

Fractional scake factors @
ractions less than | make a shape SMOLLER

-

| Enlarge: to make a shape bigger (or smaller) by a given multipler (scale factor)

| Certtre of enlargemert: the poirt the shape. is enlarged from
| Similar: when one shape. can become. another with a reflection, rotation, enlargement or translation

Corresponding; items that appear in the same place in two similar situations
Parale! straight Ines that never meet (equal gradents)

Ongles in smiar shapes do not

R i an enlargement of P by a scale factor
% from certre of enlargement (15, )

change
eg if atrange gets bigger the
angles can ot go above. 180°

I, ldentify similar shapes
|
I

NN

§F 3-Rs
three times

i

123456789I0I12BMIS

o —nwrnowmas

: Information in similar shapes

' Ongles in paralel ines @

smaller than P

I
I | Smilor shapes

Congruenoe smﬂantg & enlargement

| IAecm

I I fem Scale Factor

| P %m Both sides on the bigger

| | eem shape are 1D times b\@ge(l
| Compore € 9 § 12 I
| | sides a:3 A:3 |
| L Both sets of sides are in the same ratio |

Co-interior angles

|| Qtemate andks

| @ Compare. the equivalent side on both  shapes i Z%U‘Q”isf‘ ||(§39° the highighted
I = Scale Factor is the muttipleative [l o Because allerale anges are A B
| eem Iem (elaionship betreen the. 1o equal the highlghted angles are —
| \_} engihs | : ™ the same size c
I
: x 15 Remember andes I 150° G
do not increase or F
1
ha ith scal 105¢
I Shape 0BCD and EFGH are simigr ~ change with scale \ 740 m | | Corr b0 aroles
| F | 0s dngles on a Ine add vp to
| Notation hebs s A S%m I Because corresponding dngles 180° co-interior angles can aiso
| frndthe B I I are equdl the highlighted angles be cakculted from dpplying
I corresponding sides 105° | I are the same size atemnate/ corresponding rules
| 0B and EF are correspordng D gem € H s |l first
______________________ -
———————————— _————— e —— — — — ————— —— I————————————————
! Simiar triangles | Congruence. and Similarity Conditions for congruent triandles

Shares g VM@X Because corresponding dngles

are equal the highighted anges

Congruent shapes are identical — al corresponding sides
and angles dre the same size

i‘ E are the same size
Paralel Ines — all angles wil

be the same in both triange

Os dll angkes are the same this is smiar — it
only one. pair of sides are needed to show

equalty
Ol the angles in
/ both triangles are
the same and so
Verticaly /V similar

opposite anges

0CB - hM
5 em 5(_2/

35(|v 55;1\

Because al the angles are the same and 0C-HM BC-LM
triangles OBC and LM are. congruent

Triangles are. congruent if they satisfy any of the folowing condtions

Side-side-side

Qll three sides on the triangle are the same size

Onde-side-angle

Two angles and the side connecting them are equdl in two

L

Side-angle-side

Two sides and the angle in-between them are. equal in two

are. enlarged by A
0BG and HU are
similar

Because dll angles are
the same, but dll sides

triangles (it wil akso mean the third side is the same size on
both shapes)

[ Right angle-huypotenuse-side J
The triangkes both have a right angle, the hypotenuse and

|
|
|
|
|
|
|
|
I triangles
|
|
|
|
|
|
|
|

Because co-interior anges have |



YEAR 10 — SIMILARITY...
Trigonomelry

What do | need to be gble to do? ” feuwords

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

Enlarge: to make a shape bigger (or smaler) by a given muttiplier (scake. factor)
[ Scake Factor: the mutipler of enlargement
* Work flentl with hupoteruse, opposte. 1| Constart: a vale that remains the same

| |
! |
! |
! !
|

|
| and adacent sdes I Cosine ratio: the ratio of the kngth of the adiacent side to that of the hypotenuse The sine of the |
| ¢ Use the tan sine and cosire ratio to ] I
' |
' |
' |
' |
' |
|

find missing side. kengths I cgmplerr_\eht
. Use the tan, sine and cosine o o I Sine ratio: the ratio of the length of the opposite side to that of the hypotenuse

find missiig anges [| Tangert ratio: the ratio of the kngth of the opposite side to that of the adiacent side

e Calcute sdes using Puthagoras’ 1] Inverse: function that has the opposite effect

Theorem ” Hypoteruse: longest side of a right-angled triangle. 1t is the side opposite the right-angle
_______________________________________________ 1
|Ratio in right-oncled triangles ~~en e oo e me || Hupotenuse, adizcent and oppostte, oY ek rmses e ek |

this way
| ako remain the same. | 1 ODJOCENT |
I 2bcm 100 em . : : OPPOSITE <& Next to the angle in question |
I 101c ) L 30 ' L 30 R l Oias oppostte an acute ange Often labeled It |
| " Wb 1] el to e secord '
| a:b a= 1 g‘ : 00 007 1 Posttion depend upon the angle Olways the longest side :
: 2 A 5 100 007 014 l in use for the question HYPOTENUSE Oways opposte the right angle |
L T Useful to label this first |
[ T e e e e e e e e e e e e e
| Tangent ratio: side lengths || S and Cos ratio: side enits |
I
| TanB = opposite side : | OPPOSIE Sn6 = opposite side Cos@ - adjacent side |
| dicert. side I xem , ODJACENT e ||
| adjacent s Il — hypotenuse. side X cm hypotenuse side | |
L - |
| Substitute the vales into the tangent formula I Substitute the valves into the |
I ¥ NOTE I
:E T34 = 10 I 12 cm The Sinlx) ratio is 12 cm rato formula
3 .10 .
SE x I HYPOTENUSE  the same as the HYPOTENUSE  Eauations might need |
== I Cos(90-x) ratio I
IS Equations mght reed | | reartanging 1o solee |
I 10cm AN L e
| OPPOSTE. e xTans4 - 10, | | Puthagoras theorem Q@ [wow-iw [ |
€S 10 0ok out Tor rythagoras
| x=_10 . -148%m | - Perpendcular heights in isosceles |
I Ton34 | : %, This is commutative — the triangs |
|_ ______________ | I %, square of the hypotenuse s - Diagonak on right angled shapes |
[ — et 4l &, equd to the sum of the - Dstance between coordnates |
| Siﬂ, COS, Tan: anles : : s squares of the two shorter - Ony length made from a right anges |
I ' . , 1 sides |
I [ LR } ————--—-—--—-—--—-—--—-—-—-—-—-—-————————————2
: ODJOCENT Label uour triandie I : anales Because trig ratios reman the same for smiar : : heu GHQ|CS 0° and 90° |
3cm Y 4 | This side. ok be. caluted shapes you can generaise from the folowing |
I, and choose your | | Ths side coud be catubite E — I Ton0 -0 M |
(= trigonometric ratio |1 yﬂn@ Pilhageros | U4 |
I & Substitute vabes it~ | | Tan30- - |[Cos30- o] Sn30- % : T wbe oot e s 5|
I < the. ratio formul | |.\/ 3cm 2¢cm V3 2 V3 | mpossbe as you canvot hae two |
4cm Tp— | 60\, (760~ v3 J{Cos60-3 || Sné0-%" ) |\ e
=lan M I o 1em hz cm I
| adacent sce. | || fem 'l |
| Tan6= _ 3 . J | | e
4 ) I I
I 4 0 -Sin" opposte si I [I[ Sn0-0 Sin0 = |
| 6-Tan! 3 . hjpoter[%ses.l(:iie : | 459N\ V2 om I I 1 1)! I[ ] [ ]:
I - J lem Tan45-1 | [ Cos45-— || Sn4H-—= I
4 ¢ ! 5 2 211 (cos0-1) (Cost0-0 !
L 6 =Cos! adiacent side || ! & Ll |
| 6-36%, hypotenuse side | | | Tem I
. ) | I
e —— - __ N 1



YEAR 10— PROPORTION...

@wnisto_maths

Ratios and fractions

[mm e ——— — — —
| What do | need to be abk to do?

1
I

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

»  Compare quartities using ratio I

*  Link ratios and fractions and make |
comparisons :

*  Link Ratio and scales and graphs |

+ Solve problems with currercy conversions :

I

|

|

 Solve best buy problems

I

I

I

|

|+ Share ina given ratio
I

I

I

: * Combire ratios

I

|

I

|

| - +  Form a straght Ine
| = + Pass through (0,0)
I

|

I

I

|
|
Ratio: ai statement of how two numbers compare :
Equivalert: of equal vale |
Proportion: a statement that nks two ratios I
Integer: whole number, can be posttive, negative or zero |
Fraction: represents how many parts of a whole |
Denominator: the number below the Ine on a fraction The number represent the total number of parts |
Numerator: the number above the e on a fraction The top number Represents how many parts are taken :
Origin: (0,0) on a graph The. point the. two axes cross |
Gradiert: The steepness of a ine |

Il The car image is ﬂ
Il 10cm

James: Lucy —
(054 BB
£150:£200

|
I
I
I
[l I James = 3 x £50 = £150
I
I
I
I
|

N - |
A T T T T T T T T T T . T T T T T T T P
| Compare vith ratio @ || Ratios and fraction @ | Sharing 6 whok nto aiven @ |
| For every dog there are 2 cats” | | Trees U ralio | ames and Luey share £350 nthe I
| A | | Trees Fowers — ——=— =1 o 34 |
| Dogs: Cats Units hae | | 3 . 7 5 | | Wiork out how much edch person eairs I
I IQ A the be of : I ' @j | : Model the. Question Jaimes :
: The ratio has to be written inthe | thebsartne | : Fraction of trees Floviers : | James: Lucy D:I:l I
| same order as the information s Vave 1o | | /\4 L 3 . 4 £350 |
I glen cir;gge : | Nomber of parts of in group 3 § | : : - |
| €9 A1 would represent 2 dogs for | | | ™ Total romber of parts 0 S || | Lucy I
| every |cat ] A |'* Find the vaibe of one part |
—_::::::::::::::: _—_ﬂ:;::::::::::::: : Whoke: £350 £350~ 7= £50 |
Ratio and araphs @ Ratio and scae @ Tpatstoshae betveen [ -oepat |
: : (3 James, 4 Lucy) - £50 |

. Graphs with a constart ratio are . . |

- drectly proportiond I Opcture of a car is drawn with a scale of 130 Put back into the question |

I

I

I

I

|

[

1

\ mage. - Redl ife
The gradent is the constant ratio : : < g| em - 3o D;
i = Pllem - 500em | Luey - 4 x £50 - £200
| Conversion betveen currerces @) Sj== BE= i || Ralosin Inandn|  meetmmbundon
| o L S - | : Ratios in tn gnd | wntil the part indicated represents | :
: £1=90 Rupees 4——— Currercy is directly proportional : || Showthe ratio 4:20 in the ratio of In |
| Fokrw1 eve;g £l o 7 El-d0Rupees N o 1 |
['have 90 Rupees — > The question states . |
| ~ I | trt th port s to 4. : 20 This side has to
- be dided by 4
I Currency can be converted S I be. | it ooots kebgp n I
[ using @ conversion graph I [)T-hszmz l:5 proportion !
| g Convert 630 Rupees into Pounds | | e by I
| =900 ---~ / I | the n part does not have to be an integer for ths tupe of queston |
e o o — — — — — — — — — — — —— — — — — |
| o EIORRSN  —630-90-7 [T e e e 1
| 10 Pounds B - ||COJ_MUH ratios % R G |
- '
I______________£7_ _GSO_RLE%S_________“ The ratio of Blue counters to Red countersis 53 :0. L I
I B?,St [Zl JUS // You could work out how I : The ratio of Red counters to Green counters is 2 | o® © :
| // / : //) much 40 pens are and : | — |
I o ;// / //// then compare | Ratio of Ble to Red to Green 0... % % % |
| # “ | oY @9 ..
/ Compare the soltion nthe - | e |
: | 4 pens costs £260 | | 10 pens costs £600 | corttext of the question I | IO : 6 : 3 |
I
| “Ipen _4- - - fhe best e fus e | | Use. equivalent ratios to allow T I
| / . £260+4-£065 £600 =+ 10 = £060 lowest cost “per pen | I
I; costs.... e best v g |l comparson of the group that is %th%ttwm'?s”t”:’m% tOf I
e e best vale means ratio both statements
| £ bIU:Sound 4= 260 Bhrens 10+ G- 167 pens b LU Tore pens I: common to both statemerts e :
|—__—_—_____________________Il— ——————————————————— -



YEAR 10— PROPORTION...

@whlsto maths

Bg the end of this unit you should be able to:
Convert and compare FDP

*Work out percertages of amounts

*  lIncrease/ decrease by a gven percentage
*  Express one number as a percentage
Calculate. simple and compound interest

*  Cdculte repedted percentage change

* Find the original value

+ Solve problems with growth and decay

Mukiplier: the number you are muttiplyng by
quivalent: of equal valve

m

Percentages and Interest

|
| |
| I
: Exporent: how many times we. use a number in muttipication ft is written as a power :
| Compound interest: calculating interest on both the amount plus previous interest |
| Depreciation: a decrease in the valbe of something over time I
| Growth: where a vale increases in proportion to its current vale such as doubing |
| Decay: the process of reducing an amount by a consistent percentage. rate over time :
|

I I
I |
I |

: Compare FDP o Comparsors are easer n the same format. | :I Fraction/ Percentage of amount o :
70 out of 100 I £60
I 10 The dko —> squares ——» 30 P:Uhd@d’[hs Il 3 [t euTen JTeuJe ] I
I 00 means 707 |y Find=of £60 |
. 70 "hondreaths’ | 5 A |
| Using a 1o~ 10 = 7 ‘tenths’ :| £36 |
| l Remember
calkcvlator 07 I i 3. B |
: Be careful of recurring decimals :: Rsemember 07 of £60 - £6 57007 -06 |
I % —»| SZD | Convert to a decimal ¢ 1 ~03333333 I 5 507 of £60 - £30 60/ of £60 I
| 3 - (lv?) I| 607 of £60= £36 =06x 60 |
This wil give you the danswer \ x 100 converts The dot dbove the. 3 |I =£36 |
| in the. simplest form to a percentage II_ |
______________________________________________ 3
|Percentage norease/cecrease. € || Express as a percentage |
| 100/ P 1007 LR 27 per every 50 7 54 per every 100 |
| < > < >< > e shaded shaded |
| | ] EE Y | ow |
| 42y Decrease by 587 Increase by 127 50 I
=
| 1007 -58/ - 427 Milpier 00/ + 12/ = 13/ Molipler = 2>« 100 |
| 100-055-042 4 Lestm 00+ ot 4 Metmly 4533350 |
o o _ , |
e T T T T T T T T T T T T T T T T T T |-
| Can't use equvdence 437 |
: Slmpk’, W\d compaf:gii lntegflSt Compound Interest | £100 | Original amount: £ 100 @ :| easxkﬁ’todﬂnd ‘per |
Simple. Interest L 3 19% undred
| Simpie nterest WUOO Tess invests o ﬁ VIEI0 §' . I: | Decimal percentages are still a percentage :
I James nests £100a 107 e oo oo oo
| 2200045/ compord [0 o AEE ] £ I|
| The original vale increases interest for 3 5 Flnd the Ofl@lmd Vak)e
simple interest 9 — ® |
I by this amount every year Years Y3£13A10) = || Percertoce cacutions
I— ——————————————————————————————
_______________________________ 11 [ orgnd —  find
| Repeated percentage change Depreciion ! ‘ ot T =

Depreciation caulations use multiplers less than |

| Compand iterest ¢ o0 (0 (T 10 ]{ x10_ | [

Tess invests £ 100
£100

cakuviated by combning the multiplers separately

at 107 compound

Muttiplers are commutative — an overall mutipler effect can be }

In a test Luey scored 607 of her questions correctly Her
score was 4. How many questions were on the test

60%

|
|
|
I interest for 3 \ Number of e horease of : Original x 06 = 24
I years occurrences 10/ then
| Original amount— Repegited mutipler reduction of 10/ The mutipler | 24 = 06 = 40 marks
oo =—=-=—=== 2| 0/ -6
| Growth and ok e H 100/ - 40
I Gronth and & 1 carotforaproft £3000uithaproft f 207 o
Decay — the values get closer to 0 | car sokd for  profit £3000 with d profit of 207 How
| Compound gronth - Compound decay O(;r:zof:ripg%th The constant muttipler s less than one | : much was the oar orignaly?
| | | —— Original x 12 = 3000
| decay are Growth — the vaibes ncrease exponentialy | | | |
| exporential graphs The constnt multpler s more thanone | It : - 120/ = £3000
I | I 2000 0/ - £250
L A 007 £000




YEAR 10 — PROPORTION...

@whlsto maths

Probabilty

| What do | need to be abk to do?

| Bg the end of this unit you should be able to:
Odd, Subtract and muttiply fractions

*  Find probabilties using lkely outcomes

* ke probabity that sums to |

*  Estimate probabilties

Use Venn diagrams and frequercy trees

»  Use sample space diagrams

* Cakulate probabiity for independent events

Event: one or more outcomes from an experimertt
QOutcome: the result of an experment
Intersection: elemerts (parts) that are. common to both sets

Expected Vale: the value/ outcome that a predction would suggest you will get
Universal Set: the set that has al the elements

Systematic: ordering valves or outcomes with a strategy and sequence
Product: the. answer when two or more values are muttipled together

» ke tree dagrams

—_——— e e e e —— ]

|
|
|
|
|
|
: Union: the. combination of elements in two sets
|
|
|
|
|

N - |
™ e e e — — — — i ———— e, e, e, e, e, e, e, e e e e e e 'I
: Odd, Subtract and muttiply fractions o ! leeliness of a probahlltu |
| (ddtion and Subtraction Muttipleation | I | | I |
| 4 2 3 2 I : Impossible Even chance Certain |
- _Z — X = 7 1 ; /
| 73 3 N3 I 0or0 05,3 or 507 _lor looz |
Im 3.2 6<—|I h b e, further up th I :
_ The more lkely an event the further up the probabity it wil be in comparison to
| TAT— = I | arother event. (it wil have a probabilty closer to ) I
| 12 10 2 4 3 i Ii:::::::::::::::::::::
15 15 TS Modeled
: l15—15] 15 Total rumber of SUm tO I ‘ Probabilty s alays a valve between 0 and | ‘ o :
Use equivalent fractions to 3 parts in the dagram The probabilty of getting a ble bal is 1
I 4 5 I
| find a common mutiple for = The probabitty of NOT getting a bhe bal i g |
| both denominators 4 L ) |
| The sum of the probabilties & | |
| Experimental data : Tables, Venn diagrams, Frequency trees :
| > Frequency trees and two-
I [ Theoretca \What v expect 1o happen The more trik that are I| Frequency trees @ iy taes can shon the. |
| probabilty completed the closer | 60 peopk usted the. 200 one Saturday mormi 3 sane nformatien |
| experimental probabilty | 26 of them were adults. 13 of the adul's & |
|| Expermentd What actualy happens when we and theoretical I favourte anmal was an ekephart 24 of the
| probabilty try it out abily bec |: chidren’s favourte. anmal was an elephant The total cobmns on two- |
prooapiily vecome way tables show the
| Two-way table [
I The probabilty becomes more accurate with more trigk. | I posst deromralors
L Theoretical probubilty is proportional | : Okt | Chd | Totd Ploat) - 22 |
I_::::::::::::::::::::::I Eephant 3 24 37 |
Samgle SPACE The possble outcomes from roling a dee I P(Chid vith favountel . |
| ; L | | Other 13 0 A3 animal as elphant) = > |
I I
| £ 5 ] 2|1 3| 4|56 PlEwen = 3 : I Total 26 34 60 :
2 nomber and - T
: 58 Ho| W [2f [3H | 44 | 50 | 6H w12 : Vern dagram |
z 8
|58 [Tl Warjar|ar|or]er :I i R T 5 :
e e ) @ @ @
Iﬂdepe,ﬂd(’,ﬂt (’,Vé’,ﬂts : : nset A OND set B inset A OR set B nset A NOT inset A :
The outcome of two events happening The P (Aand B) | | P@ANB) P(AUB) P (4) P (A" |
outcome of the first event has no bedring on the P (A)x P (B) I__________________________________________________.I
outcome of the other = X
Tree. digayam for independert. evert | TDCzendept deveg\t§ The outcome of the first event has an impact on the ‘
sobel has a bag with 3 ble counters and 2 yelow She picks a counter and replaces it before the second pick | (eet lgerom Tor dependen second event
event

Because they are repmw the second pick has the same probabilty

5outof53a(eb\ue =P (BB) %xizi
. (Be ]
5 3.2_6
Yelbw =P (BY) 557 25
; - P ) biet
: O
2.2 _ 4
=P (YY) 5725

( Velow )

@
N
@

Sum of probabities

TE -

| | 0 sock drawer has 5 black and 4 white socks, Jamie picks 2 socks from the drawer

I Pk first sock <’ P (BB) 5 ; 20 7
— 5 4 20
7= P (BW) Hi=2

g }—P(WB) Eon

I

I

I

I

NOTE: s “socks” are removed I
from the drawer the number I
I

I

I

I

I

I/ \ool &

of tems n that drawer s also
reduced - the
denominator is ako
reduced for the second
pick

Sum of probabilties
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_____________ A
I Wht do | need to be able to do? :
I By the end of this int you shoukd be abe |
to:
I I
| ¢ Understand and represent bearings |
| ¢ Measure and read bearings I
| * Moke scale drawings using bearings I
| » Cakulate bearings using angle rules |
|« Solve bearings problems using |
: Puthagoras and trigonometry :
I I
|_ _____________ |
| Measure angles to 180° €

b EOMET

1...
Ongkes and bearings

Cardinal directions: the directions of North, South, East, West

Ongle: the amount of tum between two Ines around their common point

Bearing: the ange in degrees measured clockwise from North

Perpendicular: where. two lines meet at 90°

Parale!: straight Ines aiways the same dstance apart and never touch They have the same gradent
Clockwise: moving in the. direction of the hands on a clock

Construct: to draw accurately using a compass, protractor and or ruker or straight edge

Scdle: the ratio of the length of a draning to the length of the redl thing

Protractor: an instrument used in measuring or draning dngles

Draw aﬂ0)|€S Up to lgoo o |an Ie' notatlon The ktter in the midde s the dngle ol

s

the base Ine

Read from 0° on

Remember to use
estimation This is
an obtuse ange

| || Draw a 35° ange Make g mark ot 39° with a pencil || ) The arc represents the part of the ange
Ond join to the an@[e point (use a : | A =
I Ec

)
/ V | | Ongke Notation: three ktters ABC This s the ange at

50 between 90 © I B-113°
and 180 ° | | ’ Wz = | | £ABCs ako used to represent the angle at B |
I L
| -
Make sure the cross I Make sure the cross is dt the end
| The base Ine folows s at the pont the of the Ine. fwhere you wart the Scale dfan_' MS o I
| the ine segment two nes meet I | angk) The ange | | |
oo oo oo ==== _—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_JI I 1:20 For every om on the model there are :
: UﬂdefStOﬂd md fepfeseﬂt bwﬂno)s The angle indcated starts from the North Ine at O | | Adem i real fie |
and joins the path connecting O to B |
I ? wang@Eﬁ{ dlays measured N ’ g ? : | | Remember Scak. drings ONLY charge knths ond dtores I
rom les remain the same
: It is alaus gven as three This angle. shows the bearing of B from A | | o I
| figures N |
I
I The bearing of B from O is A |
| cacuiated by measuring the The senterce... Bearngof ____from ____ S
| highlighted angle B really mportart in idertifying the bearing being
| represented
| Using estimation i s clear this ange is between 090° and 180°
e
T e T ol e e ettt
| Measure and read bearings |1 Scale drawings using bearings Remember — anges DO NOT

[ The bearing of the cow to the barm }

This angle. is measured from NORTH
4— |t is measured in  chockwise direction
Estimation indcates this angle is between 180° and 270° I |
Use a protractor to measure accurately

Remember: bearings are written as three figures

The auxilary ine s drawn to help you medsure and draw
the angke that is measured to represent the bedring

change size. in scaled dranings

N

The bearing measurements do not change from “real ife”
to images

—— — — — —

The ntts in the ratio |
X scake are the same |
The e o reed o be cakubed from the image | @M = 0k
This represents 30km from P to Q) €——

0:3,000000

Look for Right-angles

Beamals with W\@k’, res [ Because two North Ines are. POROLLEL....

} || | Bearings WIth right-analed geometry

i |
| Puthy
N I , uthagoras
| N N N | I Due west Due East Trigonometry (Sin, Cos, Tan) I
| J: N N | bearmg of 270° | bearmg of 0% N |
| & 110° 110° 1 mes a o mokes a 0 Don't forget the 90° here too I
M . ; I ange ange |
: ¢ A G I L |
| They form L 0 plare fles East for 20km &3] |
| %md@ They form co-interior They form akemate I then tums South for Bkm Use tan' (23] o caleuite 13 |
anges an anaks and add up to andgles and therefore are I Find the bearing of the plane thzo \ ‘ |
| therefore are the 180° the same size 0 from where it took off s onge
| samesze |
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GEOMETRY...
Working with circles

_____________ A |
| What do | reed o be abk to do? :. ords
I .,
| By the end of this unit you should be dbe | : Circumference: the length around the outside of the circle — the perimeter
I o || Orea: the size of the D surface
| ° R“O@mfmd obel parts ?‘f acice 1 | Digmeter: the dstance from one sice of a circle to another through the centre
| Cabute fractional parts of a cick || Radis: the dstance from the centre to the circumference of the circe
| * Cacvlate the kength of an arc | | ,
Tangert: a straight Ine that touches the circumference of a circle
| « Cakulite the area of a sector I _
Chord: ai ine. segmert connecting two points on the curve
| ¢ Understand and use voume of a cone, I |
| oufnder and sphere | Frustrum: a pyramid or cone with the top cut off
|« Understond and use surfoce areaof o | | Hemisprere: balf a sphere
| cone, cyinder and sphere || Surface area: the total area of the surface of a 2D shape
|—:::::::::::::I_I— ———————————————————————————————————————————————————————————————
Parts of a cice @ et bar f | | Fractional parts of a circk. [0 orce s e w of 360 | Fomuta fo emerber
the crck | I Orea of a circle = Tr
From o radil | | 30° represents = of a ful cick Circumference of ai circle = wd or 2mr
Y I
9 | W

diameter-

W
/

(1
Segment (part | I 270 The fraction of the circk is as %
of the circe | | Sag of o fulcirce (n degrees)
3
made from a | | . 3 of a ful circk 0 represerts the degrees in the
chord) | | 5 of aful circke (n equdl parts) sector

Creumfererce On arc s a part of the | |
L circumference I |
e — — — = — o — — — — — —_ e e e | T e e e e e e m  m m m  — — — — — — —
| S Remember a sector s part of a circle
| Qrc hngth Remember an arc s part of the circumference | (’,Ctor area ¢ g’ _
| Circumference of the wihok circle = d = X 9 = 91 Orea of the whok cick = r? = 7 X 67 = 36m
I p—
I a 240 | 120
7, -2 F 1200 0 -— X 36m
Lo 360 X 0T IFR [ Sector area —i X area of circl J 360
|5 5324) Orc length = == xcxrcumfereme ) 1 J 1
| - :§X9T[ :67-[” Nean? =§X36T[ =12m
I
| Perimeter |
| Perimeter is the kength around the outside of the shape | L —
| his includes the arc length and the radi that encloses the shape | | volume Of G CONe md a CUllndef
I o I
| Perimeter = xcvcumference +2 | -6m+9 I [ Volume Cylnder- 772 } Ej Vobme Core = = nr ]
;_ —_—_—_—_—_—_—_—_—_—_—_—Tf_—_—_—_—_—_—_—_—_—_—l | O cyinder 15 a prism — cross section i a circk 0 core is a pyramid with a circular base
| Vome of a sphere o [ Vobme Sphere - g mrd | I Bt
| 3om k_—— o | | ——— V = mrih 4 The height of a cone s
_4__3\___/ NOTE Thsisnowacubedvabe || _ the perpendcular height
: Vome Sphere = = 13 S I o = X 42x10 from the vertex Lo the
| A x33 Look out for [ = 1 X 160 bose
3 hemispheres being | ) — 2 d
: -2 mx27 -36m placed on other 3D |: I = 160m e it t
ghapegl eg cones and I Give , ook out for rigonometry or
your answer in terms of 7t
| O hemsphere s haf - 3677 = 2 cylinders | _ 9 Pythagoras theorem — the radius
| the volume of the g > | | "eors NOT i terms of i = 502.7em forms the base of a right-anged
| overdl sphere -18m [ triange
_______________________ S

-4 xm X572
The area of two circes (top and bottom face the area Total surf -

4 XTX25 . o= | oldl surtace area

The curved 1007 =2 = 507 I of the curved face curved face + circle face (area of base)
- —_ |

suface area 100z = 50m+m X 52 |I =

of a sphere Hemisphere. = 757z I:lhe kngth of shape B is the circumfererce of the circes

e e e e e e e L e

Surface area of a sphere [ Suftce red = 42 } Surface area of cones and culinders

Surface area = 4mr?

O hemphere has the curved ::[ Surface area cyinder= 2mtr? + mdh [ Curved surface area Core = mrrl }
surface OND ai flat. circular
face | | D Look out for the use of Puthagoras to
@ I| cabubte the fergth |
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o Draw and understand addition and
Subtraction of vectors

r-r—-——-"""">"—"""—"—= A

| What do lreedtobe bk todo? | Heywords |
: By the end of this unit you should be able : : :
| to: N Direction: the line our course something is going |
| ° Understand and represent vectors | agnitude: the magnitude of a vector is its kngth |
| * Useand read vector notation || Scalar: a single number used to represent the multpler when working with vectors |
|+ Draw and understand vectors multipled | | Cobmn vector: a matrix of one cobmn describing the moverment from ai point |
| byascaor LI Resutant: the vector that s the sum of two or more other vectors I
|+ Draw and inderstand addtion of L1 Pacale straight Ines that never meet |
| vectors I |
I : | |
| I I I

I | vector is in the opposite direction to b which
(! needs a scalar of -

L __ e |
T 1
| Understand and represent vectors [ Vectors show both direction and maapitude J I
: Column vectors have been seen in translations :
| to describe the movemert of one image onto The arrow is pointing in the direction from The direction is important to I
| another starting point to end point of the vector correctly write the vector |
| Movement dlong |
| the xos —> 4 The magnitude s the kength of the vector The magritude staus the |1
_ 3) — (This s caculated using Puthagoras theorem and | same even  the direction |
Movement dong forming a right-angled triangle. with duxiliary nes) changes |
| the y-axis I
rtlelpeeelipeeelfpeeelfpeeelipeeelipeeelipeeelipeeelipeeelipeeereeel el —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_-.'I
: Understand and represent vectors I : Vectors mutlipied by a scalar |
| Vector rotation DE s another : | I
I way to represent the. vector I [ Paralel vectors are scalar muttiples of each other ] I
| g Joining the. point. D to the point E | | |
| D ﬁ:(_?’) || b-2 Xc=2c :
I -1 I : Mutticly € by 2 this becomes b. I
: / e o | The two Ines are paralel I
| E direction from pont D to port £ | | b |
l |
I (! a-—-1xc=-c |
: Vectors can ako be written in bold lower _ (1) | : a The vectors a and ¢ are ako |
| case so g represents the vector 2 | | a pardlel O neggtive scalar causes |
I_______________________|I the vector to reverse direction I
o T T T T T T H |
| Oddition of vectors h |
| :I (_1) (2) 1 b--2 xa=-2a I
| (3 = (2 AB + BC 15 b=\, c=(_2) '
|| B ) BC-( %) :I 2 :
: L A S :
- I " )
! 1 Qddition and subtraction of vectors |
| ( 3+2 ) (! I
= _(5 (0
| B 1+—4 1 a-(3)  b-(y) ,
| 5 I | a :
A A0 — |
| AC = ( 3) 1 S+ —0\_(5)]
- +(—b)- =
: 1 |- (=b) (1+ ") (—4)|
I c Look how this addition compares | | :
| to the vector AC : I a+ (—b) |
I / . 5 | I =a—>b |
: The resutant AB + BC = AC = ( 3) (! The resutant s @ — b because the |
- I
l |
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| By the end of this unit you should be able to:
|+ Construct and interpret frequency tables
and polygon two-way tables, ne, bar, & pie

charts

a table

graphs

Find and interpret averages from a list and

Corstruct and interpret time series graphs,
stem and kaf diagrams and scatter

Population: the whole group that is being studied
Sampke: a selection taken from the population that will ket you find out informaition about the larger group
Representative: a sample group that dccurately represents the population
Random sample: a group completely chosen by change. No predctability to who it wil include
Bias: a buitt-in error that makes all values wrong by a certain amount
Primary data: data colected from an original source for a purpose

Secondary data: data taken from an external location Not colected directly
Outlier: a valve. that stands apart from the data set

Collecting representing and interpreting

Stbgroups edch have their own heading

55

11
| Frequency tables and polygons 1 Two wau tabes @)
| Each point s potted at them mid | | Odut Chid Total
| e Frequency port for the group it represents 60 peopk vsited the zoo one. Saturday morming
I Weight(z) g I 26 of them vere aduts 13 of the aduls Bephant | 13 | a7
0<x=50| 1 ) o
< 5 ] fa o an elephart 24 of the
| [so<x=<e0 3 § 4 I chldrens favourtte animal was an elephart Other 13 0 23
60<x=70| 5 3

: We do not know from 2 4—-— Each pont is connected with a [ Extract information to input to Tota\‘ 6 34 60 .
I grouped data where each | sragtine 1 the two-viay Lobke Needs stbgrowp totals Overal total

valie s placed so have to use 0 ’ | e
| on estimate for cabubtions Weight (g | i_D— - _t - —t_P_ C_ha_rt _____________
I 1| Draw and interpret Pie Charts @

MD POINTS
I Md-ports are used as estimated Mid-point | I [Topeoipet | o [ o | remser | There were 60 peopke asked in this survey
| vabes for growed data The The datai about weight starts at Start pont + End pont | N e T R R ) — (Total frequency)
I midde of edch group 40 So the axs can start at 40 2 | | /V RS
e | 32 Milpe method
-_——_————————_——_——_——_——— — — — — — "33 out of 60 peopk had a dog’ 0Os 6 3606
| Bar and ﬁne Cha(tg Compare the bars green compared to yelow The Il 0 jp— E;ch(% rzzoeusemto o (I)ae murttlm\::fi by 6 to find
I size of each bar s the frequency I \ / T ™ ihe. de. fes ?;gopo ton of 5%0)
| Compostte bar chars " Overal total easly comparable || Thi fraotion of the 360 cesyees {\ P s ) 7
|| represents dogs o ow Comparing Pie Charts
I : ! Dudl bar charts [l 22 - You NEED the overal
| . I o X 360 = 192° Use a protromtor to draw frequency to make any
|+ = Barsare | Ths s 192 comparisons
| e compared side by -, I~ —————m—m———————————————
side

: Categories clearly indcated Easier 10 compare *° aVﬂ( (12 from |iStS o
| Sbgows Find the sum of the data (add the va(ues")
I

Categories clarly indcated __y

|
|
| The Mean
|
|

Overal Frequercy

Non-grouped data 20
Norber of Sbings | 0 \ 2 /
Frequency 6 8 6
Subtotal 0 8 12 Total number of

\ sbings: 20

Grouped data

The data in a It 0,00,000,LLLLLLLIAZ222A

EM&W\: total number of sbings _ | }

* Frequency
Weight(g)
40<x=50 1
50<x=60 3
60 <x=<70 5

Total frequercy
Md Pont MP x Freq,
45 45
6D 1%
6D 325

Overal Frequercy 9

Overal Total - 565

Mean: 628

24,84, 118

The Mode (The modal value)

This is the number OR the item
that occurs the most (it does
not have 1o be numerical)

The vale in the center (in the
midde) of the data

24,84, 118

|

|

|

|

|

|

|

|

|

: The Medan
|

|

|

|

|

: For Grouped Data
|
|

a typical vale that represents the data

0 measure of average to find the central tendency. ...

Dwide the overal total by how many
pieces of data you have

5% +5

24,84, 118

This can stil be easier if it the
data is ordered first

Put the data in order
Find the vae inthe midde 4, § 8 |||, 24

Median = 8

The moddl group — which group has the highest frequercy

Mean = (|
Mode = 8
488124

NOTE: If there is no singe midde
value find the mean of the two
numbers left



YEAR 10 — DELVING INTO DATA...
it il Collecting representing and interpreting

Population: the whole. group that s being studied
Sampke: a selection taken from the population that will ket you find out informaition about the larger group
Representative: a sample group that dccurately represents the population

|

| |

| |

| By the end of this unit you should be able to: | | I
| |
| |
: Random sample: a group completely chosen by change. No predctability to who it wil include :
| |
| |
| |
| |
| |

|+ Construct and interpret frequency tables
| and polygon two-way tables, Ine, bar, & pie
| charts

: * Fnd and nterpret averages from a ist and 1 | Bigs: i buitt-in exror that makes al valves wrong by a certain amount

|  table Primary data: data colected from an original source for a purpose

| Secondary data: data taken from an external location Not colected directly
I
I

Outlier: a valve. that stands apart from the data set

* Corstruct and interpret time series graphs,
stem and kaf diagrams and scatter

o Not all data has a relationship

2 4 6 8
Age of Car (Years)

X

The axis should fit all the values

Os one variable Os one variable There is no
Increases so increases the relationship
does the other other variable between the two

“This scatter araph show as
the age of a car increases the

graphs
N - |
r—-—-———m—m-m------"----"-l"-""--------"=-"""-"-""-”-"- -"="- ¥F"- ¥F="-¥F=-¥F=-¥F¥-¥FFF¥VF=V¥V/—"¥V7—¥—¥— = 1
| Stem and leaf {O way o represent data and use to find averages ] | | Tlme Series o |
I
Thi stem and keaf diaeyam shows the age. of peope n a ne . the : : This time-series graph shows the total number of car sakes in £1000 over time |
Supermarket
| ¥ ¢ Il 709 A Look for general trends in the data Some data shows I
| 0|7 9 Key: 114 Means 14 years old I 60 7 * } a clear increase or a clear decrease over time I
| 1lasess T 7 N |
— - 4
| 213 Stem and keaf dagrams 1 s 40_ //" |
| 3lo Must include: ai key to explain what it represents | | 0 g |
I The nformation in the dagram shoud be ordered 20 Readngs in-betwieen points are estimates (on the |
|1
I | | 10 dotted lines) You can use them to make assumptions I
| Back to back stem and leaf diagrams 1 LI N R S N N |
I (;irls‘ ‘Bn_\s II____________________________!
I sl |JFe|E|s--—---""-"-"-"-""="-"F=-F-¥FF=-¥F=—-¥F=F¥FF=F¥F=""F-"F=""=-—— |
| rassalisfaes 5[5 {1 Comparing dtriutions |
9,8,7.6,6,4, Zi I: I 0: 017 U: l 3‘ h‘ (): 7: 7‘ Fears 63 on ta" I I I
| o | Comparisons should include ai statement of average and central tendency, as wel as
18 0,1,4,5 | |
| I | a statement about spread and consistency |
| Back to back stem and leaf diagyams I |
| Olow comparisors of simiar groups | Mean, mode, median — allows for a comparison about more or less avera I
I % |
| Olow representations of two sets of data (! Range. — allows for a comparison about reliabilty and consistercy of data |
S —_
rreee——-—-——-————"r- Y - - - —_-—_- - 'I
| Draw and interpret a scatter aravh @ - | | Linear Correlation @ |
I 8000 L | |
Age of Car (Years) 2 4 6 8 10 %2 =i : x I 3 x aE in X E
g 4 I %  EARREAR" - e I
I Value of Car (£5) 750# 6250 | 4000 | 3500 | 2500 * S A I | 5 X 3E T %%y x |
| 4 E>c X I | ST 33 X x S| x X |
| ' ° 3 * | "Number of appl TNrtobr bt oupa of b [-1-]
»  This data may not be given in size order S8 | | bl Hrpbpr pfioupe o cpffpe Lonjtly-of thumt nak |
: » The data forms information pairs for the scatter graph g G S | | Posilve Correlation Regae. Conelaon B Coreldin |
10
I |
| | I
| | I
| | |

The Ik between the data can Vabe decreases’ on and be equall spread out variable decreases variables
be explined verbaly
——————————————————————————— L v — — — — — — — — — — — — — — — — — —
r--—-————=""""—""—""—"——"—"—"—\y . - - o TTTTTTTTTTTTTTTT7 I
| The ﬁne of begt ﬂt o || US[nq a Iine O\c best ﬂt o Extrapolation s where we use. our |
I I Ine of best fit to predct information
The Line of best fit is used to make estimates 5. % | outside of our data I
: about the nformation in your scatter graph 'é = * : | F #This fs ot abiats vseful — n this |
£3 | Interpolation s using the e of best & exarnple. you cannot score more |
Things to know: 4
| . The Ine of best ft DOESNOT reed fo Helght of plant | | fit to estimate vales inside our data 5 that 1007 So revsing for longer |
| 40 through the origin (The point the - - | port E can ot be estimated™* I
| axes 6ross) s only an estimate g
I There should be. approximately the because the Ine is I e4 40 hours revising predcts a E I
| same number of pornts above and designed to be an average | | perceriage of 45 4 I
bebow the Ine.(t may ot go through representation of the data | This poirt is an “outler” |
I any ports) | 20 40 80 B0 isgn outler because it doesnt it |
| Z:pky?e extends across the whole 1 is dlvcus o straight Ine | | Time spent practising (hours) this model and stands apart from |
— - ____ ke |


https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ck12.org%2Fstatistics%2Ftwo-sided-stem-and-leaf-plots%2Flesson%2FTwo-Sided-Stem-and-Leaf-Plots-BSC-PST%2F&psig=AOvVaw25U9AugB2SP7G2U16MLpCy&ust=1594386355169000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDy5paewOoCFQAAAAAdAAAAABAD
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e Non-calculator methods

| What do | need to be abk to do?

l By the end of this unit you should be able to:
I, Use mental/written methods for the four

Truncate: to shorten, to shorten a number (o rounding), to shorten a shape. (remove. a part of the shape)
Round: making a number simpler, but keeping its place value. close the what it originaly was
Credit: money that goes into a bank account

| |
| |
| |
| |
number OP@W\UOY\S : :
| Debit: money that leaves a bank account |
| |
| |
| |
| |
| |
| |

1
|
|
|
|
|

» Use four operations for fractions I

o Write exact answers |

|
|
|
|
|
|

I

I

|

I Profit: the amount of money after income - costs
| * Round to decimal places and signfficant

I

I

I

|

Tax: money that the government colects based on income, saks and other activities
Balance: The amount of money in a bank account

Overestimate: Rounding up — gives a solution higher than the actual vale
Underestimate: Rounding down — gives a solution lower than the actual valve

figures
o Estimate soltions
* Understand Imits of accuracy
o Understand financial maths

I addtion

Ol give the same solution as represent the same proportion o | : Less effectie method especialy

N - |
——_—_——— - - -
| Oddition/ Subtraction Subtraction the order has to sty the same Formal written methods OI
| . Qddition is commutative T+ To |
z 360 - 147 = 360 - 100 — 40 — 7 H T O
=0 o0 o o oo '
56 93 (55) (s 11817 4127
| C © .... + .. .. + .... o Number ines help for addtion and P P ~l2lalo [
| Modeling methods for addtion/ subtraction Subtraction I
le  Bar modeks 6 + 3 -3 + 6 * Working in 10's first dids mertal - I
le  Number lnes addtion/ subtraction Remember the place valve of edch comn |
I+ Port/ Whole diagrams The order of addtion does not « Show your relationships by wirting You may need to move 10 ones to the ones |
| change. the result fact familes column to be able to subtract |
I I
| Decimals have the same methods remember to align the place vabe |
e e e o — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — e e .|
r—--m"--m-m-m-"--"---m---m"-m--m"-m-----m"-m--r "= |
: DIVISIOH methOdS Short dwision 51 2 Complex duvision || MUIt[pk)ann me,thodg - Mutiplcation with decimals o :
M e o —h--p=4 T Te I Perform muttipications ds integers
= 7= 7 3°584 T Lot >
: ‘3?5‘64‘ 7‘ R Break up the duisor using | L il el Tets g 02x 03 Ax3 :
| Dtdson with decimals factors : ] 00 Make. adjustments to your answer to |
| The placeholder in duision methods s essential — the decimal nes up on the diidend and the quotient I | Long Grid method R match the question 02 x 10 = 2 I
I \ y ) || lobm) Repested Therefore 6 <+ 100 = 006 I
I I
I I

Muttiply the vales in proportion until the dvisor becomes an integer

037 to | significant figure is 04 I| you identify caleulation errors
000000037 to I signficant figure is 00000004 I|

bd< w <65 | Onyvabe within these Imits would I
truncate to 64 to 1dp

L | for bigaer muttiplcation |
F——_—————— Y S S S S S S T S L - - L L - . - - - - - - - - - ——
| Four operatiors with fractions Multpieation buson 3 g b (R ) :
I Oddition and Subtraction 3 2 572 arec
procal
I 4 X 3 3 ges the _ i :
| S 6 1 2 % 4 same 15 |
| 5 3 i ke == _6_ e 573 outeome
15 15 15 = |
o _____ v ____ o
o e e e e e e e e e e e e e ] e e e e [ e — — — —— — — — — -
: Exact Vales Leate o5 4 | Estimation €@ || Limits of accuracy I
Leave in tenms of 120 1 I| Round to I'signficant figure to estimate | O width w has been rounded to 64cm correct to ldp I
[ 120 361 e Tan30=— | I |
W 360 V3em m 73 II 4% 3.1 ~20x3 ~ 60 || S v on oo n e ke et e
L 36 - - y—— >
AN 3 X 36m =12m tem I: \ I | ;OUE iﬁmmggﬁ Ercor intervdl > 6.45 the vibes vout |
L Jl The equal sign changes to : | romd to 65 |
lp o e T T T T T T T T show it is an estimation | Theeror nterva |
| 635< w <645
| Roundng @ 246192 I\ I !
| 2.46192 (o l;ldp) fs this closer to 246 or 247 |I Ths is an underestimate because | I Ony vale within these Imits would round to 64 to ldp |
| _p ‘ \ || both values were rounded down I |
<, 2.47 This shows the rumber s closer kp | |
: 246 |I | | O width w has been truncated to 64em correct to dp |
| ijmﬁm‘”tﬁf w0 :| It is good to check di |: b en o um e o e o (@) v e s b 0 e :
o |sgnficant figure 15 P
: cakulations with an estimate. in < 4.—»
| 37to Isgnficart figure 5 40 SF: Round to the first |I ol aspects of maths — . hebs | | <64teuesoditueateto6s  EMOrINend 5 65 e yies oot I
| 3710 Isignficant figure is 4 nonzero number | P v | | tncate 065 |
| Ly
| |
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st il Types of number & sequences

Factor: numbers we muttiply together to make another number
Mukipk: the. resutt of muttiplying a number by an integer
HCF: highest common factor The biggest factor that numbers share

|

|

|
the end of this unit you should be. able to: :
|
: LCM: lowest common muttivk. The first muttiple numbers share
|
|
|
|
|

1
I

I

I

I
Understand factors and muttiples |
* Express numbers as a product of primes |
I

I

I

I

I

I

|

° &

Orithmetic: a sequence where the difference between the terms is constant
Geometric: a sequence where each term is found by muttiplying the previous one. by a fixed nonzero number
Sequence: tems or numbers put in a pre-decided order

* Describe and continue sequences
*  Explore sequences
*  Find the nth term of a Inear sequence

|
|
|
|
|
| * Find the HCF and LCM
|
|
|
|
|

N - |
| . T T T T T T T e e T T T T T T T T T o 1
| Muliples  The ‘times tabke” of a gven number o I ! Factors o IP Prime numbers I
| | | ®® e Orays con heb represent foctors ® @@ 0080800 || * Integer |
| Olithe numbers in this ists below are mulipks of 3 || seeee oxtorixio (e Onhas 2 factors I
: [ 36aub.. Erres :|5”"”“5 420 N |:- A F  Tog st prne romber :
e rumper fsef s
I This list continves and doesn't \ : Foctors and expressions A :I The only even prime. number |
d
I - x could take any vabe and I | Factors of 6x | | L 4 I
_ eam or how-to quick recal. ..
| Non example of a muttiple as the variabe is a muttipk of || bx x| 0 6Xx 0,x, | bx, Ax, 3, 3x, 2 || |
: 4515 not a mutiple of 3 m”ﬁ”jmﬂ@“ e - - lx I: [ A357,1,13,17,19 23, 249... ]:
because it is 3 x 15
| SeLE o '\Notamme@er || } } xxd :| I
________________ _I—————————————————_ e o e o ——— ——— — ]
_____ S
| Produet of prme foctors S (R] : Finding the HCF and LCM |
LR | !
: part-whole | HOE — Highest common factor LCM — Lowest common muftivle :
rrojsrs 1
| Il WFollBmd30 | | LOMofiBand30 |
| I
' I
: :: 12,3(6)2 18 18 36,54, 7270 ,
I .
| ‘E @é\e @é\( ”\ 30 | 123560 530 30,600 :
I
I I
I I :6 s the biggest factor | por - g ;ZE;E ;gi kEhexr LCM - 90 |
[ | theg share |
: ol threa prime. factor trees reprasen the. same. '.j-"_;.mfﬂ?&}ahﬂ‘“u I | |
¥ 18 30
(oo e '
| 30-2x3x3 Mitipieation of prme. factors : : |
| LCM - 90
| Using prime. factors for predetions I| I
J for predctio | |
: eg60 30x2  2x3x5x2 I: éé éé |
l B0 20x5 Ax3x5x5 |l [ WFee | :
______________________ II____________________________
____________________________________________ 1
: Orlthmettc/ Geometric sequences |: Othef sequences ” Flndlnq the nth term (R ]
Orthmetic Sequences |charnge. by a common diference. Tsis 1| Finonacei Sequence Eoch term s the Ths s the 4 I
: found by addition or subtraction between terms " [ 1235 78.. o f;ghéﬁmg ” times table I 4 8 |¢2 lG ;ZO' e :
| | Geometric Sequences | change by a common ratio. This || Trianalar Nombers — ook at the formation 11— 4 v vy I
| s found my multipleation/” dision between terms Il Il |
: || O H] Hﬂ] l, 5, 6, lO, l5 cee I: This has the same constant 7, I L |5, M, 29’2 |
|l dfference —but 5 3 more
I Termto term rule — how you get from one term :: Square Numbers — ok at. the. formation [ thanthe ongral seqperce :
| (rumber n the sequerce) to the next term | _
| ] EVEYS W3 |
Posttion to term rule — take the rule and substitute in a Il o 85 228 £850 L% Lo, I / |
] | This is the comparson (difference) |
| posttion to find a term Eg Muttiply the position number This s the constart dfference belrieen the orgral and rew |
I

| by 3 and then add 2 I Sequences are the repetition of a patten I between the terms in the sequence sequence
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st Indices ¢ Roots

| By the end of this unit you should be abke to:
ldentify square and cube numbers
*  Cdculdte higher powers and roots

* Understand powers of 10 and standard

I

I

|1 Standard (index) Form: O system of writing very big or very smal numbers

I

I

I
form :

I

I

I

I

|

I
I |
I I
| I
| Commutative: an operation is commutative if changing the. order does not change the result |
| Base: The number that gets muttipled by a power I
: Power: The exponent — or the number that tels you how many times to use the number in muttipleation :
I I
| I
I I
I I
I I

2 x

/\ |
Prime factors can ﬂnd square roots Oxbxo @ @@ r;?dé?%ze\;&: |
3
g viza=12 <> I> ¥ V216=6 !

| °

I

|

I Exponent: The power — or the number that tels you how many times to use the number in muttiplcation

: * Hnow the addtion and subtraction ruke. for Indces: The. power or the exponent

. Udges o 4 readt Negative: O vale below zero

| mIIergg G pOoner 2€10 ana rnegatie Coefficient: The number used to multiply a variable

|

Lo _aedbte vt nambess mstondardform vy _______ |
____________________________________ oo ——————
: Square and cube numbers (i) Cube nurmbers @ o Higher powers and roots :
| Square numbers 7 e 8 0 it ,ﬂ = () —— - power|
| - / \ 0 08 = | X (rumber of times |
I DIIIEEE 014,906, @ L& A7, 064 12D.. \ mUI‘PI‘@td%I
I / 54 — the base sl
I 44 -2x2xAx2Ax3x3 @ 216 - ;Ixélxplxixixi / \ rrber |
I me I6 (ax3)(ax3)x @x3] 6 I
I

I

I
___________________________________ Other mental stratedies for square roots

|
r |
| Standard form Oy rteger w1 L S I| V810000 = V81 x V10000 |
10 100 1000
| between [ and =900
| ssthan 10 0 7‘ e |: :
| / I:—_—_::::—_—_::I
: Exampe. Non-cxampl, | Owvielote poner Oabas - || e 1T |Ockition Subtraction Laws |
32x 104 (0.8 10 : : : Il I
| (0.8x 10 +
| -3ax0x0xoxl0 N“’“bmo‘a;tga‘m ‘;;;mt:'at: YIWI‘V@ I I I a"xan=amn I I
| = 32000 5.3x 102 . I I
I 32x 104 »32x—x1—0x1—0x1— = 000032 ” [am+an=am—n} :
|
e | |
r---———>"=—™"""™"""™""/ -~~~ "~ - === 1T o o d o T T T T T
Zero and regative indices Powers of powers andard form calculations (R
Oddtion and Subtraction  Tip: Convert into ordinary numbers I
0 _ a\b __ ab first and back to standard from at
x° =1 I (x ) = X the end
] iy OX 10°+ 8x 10°  Meiwaa
3y4 _ 93 3 3 3 —
~ =af+af (Z)7 =27 x 27 x 2" x2 - 600000 + 800000 (o Buclr
Ony number ab . T ! = 14 x 10°
diided by The same base and power is repeated Use the addition = 1400000 This is not the rad .
fseff - | b for ndces = 14x10° final arswer "o x5 0
= L4x 10

[ Negtive indces do not indcate J
negative. soltions

NOTICE the difference

Lo x 10° A& can bok ke ths

1 |
¥ !
|| !
|| |
|| !
¥ !
¥ !
¥ !
¥ |
— ,6—6 _
¢ a =1 I: (23)4 = 212<\a><b =3x4 =12 :MUIUQIcannanddxvsswon
i |
|| !
|| !
|| '
|| |
|| |
|| '
|| !
|| !

|
I
I
I
|
|
|
I
Division questions |
I
|
|
|
I
I
I
|

Zif‘I (2x3)4 = 2x3 %X 2x3 X 2x3 x 2x3 0.3x 103 ' For muttipleation
20 =2 ) ) ) and duison you
20 =1 Locking dt the sequence ) @X I°) ~ X 0°) can look dt the
1 can help to understand The addtion law applies ONLY to the powers vabes for N and
2-1 = 5 neggiive poers The integers stil need to be muttipied Y 105 103 the poriers of 10
4 _ 12 0s to separate

272 = 1 (2x3) = 16x -Hx (03 caleulations
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