YEAR & — REASONING WITH GEOMETRY. ..
o S0NiNg ratio & proportion problems

————————————— —lr—————————————————————————————————|
What do | need to be able |1 Freywords
to do?
Proportion: a comparison between two numbers
By the end of this untt you shoukdbe. 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 |
S, T T T T |
| Direct Proport|on gy e anable chupggs e lverchargs - @ | | Conversion Graphs carvure o vrstes R )
| = Th tiicative cha : | g <—— This s aWays a straight. Ine because. as one variable I
| 515 @ multploaiie 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 nes 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

| N A ) P '
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 S8 |
Time taken to paint a room and the | | 3 cans for 93 I
| rumber of vorkers _ | | 4 cans for £120 cars for 43p|
!_____________________iz___+_4 _____ I l£1.20+4 l£0.93+3|
———————————————————————————— - |

e I

lcans £030 leanis £031
:Sharm a whok into a given ratio 0: : | Finding, a vaboe given In (or ) (R ] : | Cotperten o 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 Alis the best vale as it is I 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 D L |
I Lucy I . - Ore.unit | | 4+ £1.20 l 3+ £0.93 |
: F—L\izchl;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 dttention 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 ]
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Rales

{o do?

By the end of this unit you should be. able to:
» Solve speeq, distance, time questions
Use distance time graphs

Solve density, mass, volume. problems
Solve flow problems

» Use flow graphs

* Interpret rates of change and their units

Convert: change

Mass: a measure. of how much matter is in an object. Commonly measured by weight
Origin: the. coordnate (0, 0)

Volume: the amount of 3D space a shape takes up

Substitute: putting numbers where letters are — replacing numbers into a formula

—_—————— e ————————
L]

e I e e e |
Dom g T . - |
| Speed, Distarce, Time : | i Speed, Distance, Time N |
. | .
: "per” for every speed = distance [ :
| ¢ 80 miles per hour (mph) time I'l Before calulitions — moke sure you are X 60 |
I Travel &0 miles every hour : | working in the same. unts as the speed |
| ' |
0 05 1 2 25 I
| You can use a s | | Learn o learn how 1o i distance |
I double number | the. formular time = ——— |
1 bl [| rearange the formular for speed |
| cabuate dstance Mies 0 40 80 160 200 || speed dstance and time |
Il
I . _ . |
I L1 Substitute in the variabes glen e e |
| ¢4 O bodt traveks at a corstant speed for 2.5 hours Bar models | r I
I It travels 300 mies can help to = - T 1
| 300 e cabuate mph 11 Distance — Time araphs |
I i | | Gradient = speed |
: ' Eahpatshaf 1 The steeper a gradent the faster |
[ | | | | b | the speed |
| - — gn hour - | : 10 5 etres per min Horizontal Ines represent staying stil |
| < > ach part is 5 =
| 2.5 hours mies | | |
,_______________________________________________{| |
. [ |
| Density, Mass, Volme g |
|l E I
: density = ek volume = mas-s T The dstance coming closer |
| volume density | | S to home shows the retum |
| | g Journey |
I mass = volume X density : : 3 / :
I 5
| = I
: Oreai of cross : I = Unts ore |
| vobme of prsm = X Depth I mportant I
| section R Y : 0 5 10 1T?me (Zr(r)linufjs) 3035 Moters per minite :
- P
- """ ~—"=—-"-/""”"”/"”/"/-"7/ 7/ 7/ /7 /= S T T T T T T T T T T T T T -
Flow problems & araphs | Rates of change & units
| Common rates of change relationships Speed: mies per hour
This will il at. a constant. rate, then as the space. decreases it wil | Excharve rates. 4
speed up and the neck of the bottle fill ot a faster constant speed | Revisit your conversions belween units Cange rLes: euros per pounds

Units are important
N Ersure any volume
£ cakulations are the same unit
° as the rate of flow

I

| +1000

: melres kilbmetres
|

The cyinder wil fill at a constant speed

I
I I :
I I |
| | |
I
: | | of lngth and capacty Density: mass per olme :
I
I I :
I I |
| I |
I I |
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@whisto_maths

What do | need to be able
to do?

Probability

Probabity: the chance that something wil happen
Relative Frequency: how often something happens dvided by the. outcomes

|

I

I

I

By the end of this unit you should be abke to: :
Independent: an evert that is not effected by any other events |
I

I

I

I

I

Find single event probabiity

*  Find relative frequency

*  Find expected outcomes

*  Find independent events

*  Use diagrams to work out probabilties

Charce: the ikelhood of a particular outcome.
Event: the outcome of a probabity — a set of possible outcomes

I

I

I

I

I

I

| -
I

I

I

I Biased: a built in error that makes all values wrong by a certain amount.
I

- - - - ___ l
: The probabilty scake ol | Single. event probubilty o Relative Frequency :
| I I | | | ‘ Probabilty s alwaus a valse between 0 and | ‘ : I Frequency of event |
| Impossble Even charce Certan |1 L I Total b fout |
| Oor07 05, X or 507 tor 1007 || —, e probabilly of gelling a ble bl s = I} OE IONNIYE! O ONISOINES |
| 2 I o O = Tre probabilty of NOT getting a bloe ball IS « | |
| > 1 L . : | Remember to caculate or idertify the overal |
| v e = Tramoltte poimitess1 | et edeors |
I oo = (1. vil have a probabxlltg closer to | [ : : Colowr Frequency Relative |1
| | The table shows the probubity of selecting a type of chocolite |
&Y e T T -
I I I Green b 03 |
| Thereare 2 ' ' | | 015 035 [ I
| prkandd There are 5 possibl outcomes [ Yelow 12 06 |
I yelow bals, so So 5 intervals on this scake, each [l Plihite chocolate) = | — 0.5 — 035 [ |
they have the interval valoe is % 1 -05 I Blue 2 0l |
wsaneprobabily S I |
r--———""-——--""""-—"-—"-"-"-"-"-"-"-"---=-=-="-"-"-" 1| 20 |
I Expected outcomes Expected outcomes are estimations It is a long term average rather than a :I I
| prediction I: Relative frequency can be used to find expected :
| I outcomes |
: Dark Milk White SQ:SXP@(WW i corried out 400 ” e ke the relative probability to find the :
ted outcome f f th
I 015 035 0.5 Show that dark chocolate is expected ] Tg%ezezcg (L))niome Or green i there are |
I l , to be selected 60 times :I |
I ' I I
| The sum of the probabilties is 1 0.15 x 400 =60 || Relative frequency x Number of Umes I
| It 0.3 x 100 = 30 I
- - - - - - - - - - - s T T T T T i ____________________:::::]
Independent events || sing didarams  Recap Vern digrams, Sample space diagrams and Two-way OI
v 1 I
The roling of one dice has no impact on the 1 bar Bus Wak | Tota
“ roling of the other. The indvidual probabilties I : Bous 5 24 14 53
) I
should be calculdted separately 1 ot o 2 2 47
: : Toa | ai 4 | 3 100

— g The possible outcomes from roling a dice
Ve e P(5) P(R) = - I § 8 ' : -
v |: 33 1234 ]s]s
QD =
Find the. probabilty 1.1 1 :, & (| H | W |an |31 [ 4] oH | oA
of getting a 5 and P(SandR) = —x-= - S
9 6 4 24 I o8& || 1| wlar|ar|ar|or|er
a red [l =
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Olgebraic Representation

T LS 1
| What do [needto be able |1 Feuwords |
| to do? I |
: —_— I : Quadratic: a curved graph with the highest power being 2 Square power |
| By the end of this urit you shouid be able to: : | Inequalty: makes a non equal comparison belween two numbers |
| * Draw quadratic graphs (| Reciprocal: a reciprocal is 1 duided by the number [
|+ nterprel quadralic graphs | : Cubic: a curved graph with the highest power being 3. Cubic power :
|« Interpret other graphs including reciprocals I I 0 rigin the coordndte (0, 0) |
|« Represert inequaities | o
I 1 Parabola: a V" shaped curve that has mirror symmetry I
| __ o _____
rrEeeee——mmmmm—-:-————_—-—-—_—_—__—_———— |
| Quadratic Graphs !
Substitute the. x values into the equation of your Ine to find the y coordinates |
| | y=x2+4x+3 | } 7™\ I
: / ; x | -4 / —?\ 2 -1 0 1 :
| : y 3 \ 0 } -1 0 3 8 |
| If x%s the highest power in your equation ) Intersection with \_/ |
I then you have a quadratic araph the y axs
I ’ / | Coordinate pairs for plotting (—3, 0) :
| | j
| It wil have @ parabola shape NI Plot. dll of the coordinate pairs and join the. points with a curve (freehand) :
: —— Quadratic graphs are aiays symmetrical with the turming point in the middle I
I
L I
- - - - """ " ">">">""~">”"”"»"/"”"/"/"¥"/"¥V/r /T T T T I
: Interpret other araphs Reciprocal Grasts Exporential Graphs :
Cubie Graphs
st
1 I
Il y=x3+2x2-2x+1 ] y=— |
I x I
: 7 If 23is the highest power in your equation I
I o then you have a cuble araph :
I j Exponential I
: , graphs have a I
I Reciprocal graphs never touch I I povier of x :
| the y axis I
| - This 1s because x cannot be 0 |
: -2 This is an asymptote I
_______________________________________________ I
L, e e e e e !
| Represent Inequalties ) . The sold Ine shows that the inequalty includes |
| ¢ | the points on this Ine :
| Muttipk methods of representing inequaities *]
| ot [ y=2x+1 | :
I x <4 T I
I “ I
I 0l valves are less than 4 f ! % 5 I
| ; Fany 1
I P O _ A = 2 5 I
o _1 -
I 0 1 2 3 4 5 [¢] o I
| —+——F+—F+—+— \ :
I The shaded area indicates al I
| The dotted lne shows that the inequaity does not possble sobtions to ths nequality |
: The shaded area indicates all possible values of x include. these. points |
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