YEAR 4 - DEVELOPING NUMBER. ..
Standard Form

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

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

ordinary numbers
* Order numbers in standard form
*  (dd/ Subtract with standard from
* Mitiply/ Dvide with standard form
o Use a cakulator with standard form

o Write numbers in standard form and as

Standard (index) Form: (1 system of writing very big or very smal numbers
Commutative: an operation is commutative if changing the order does not change the resutt
Base: The number that gets multipled by a power
Power: The exponent — or the number that tels you how many times to use the number in muttipication
Exponent: The. power — or the number that tels you how many times to use the number in muttipication
Indices: The. power or the exponent
Negative: O valve. below zero

L a0 |
T T T T T A T T T T T e T T T T T 1
| Positive powers of 10 :: Standard form with numbers > | || Neagtive powers of 10 |
I I
Lbilon— | 000 000 000 | Onyitegr | |
| ) 11 Oy romber 10 1 1 1 1
| 310X 0210 00 0x10x 0x10- 0" b md B x 107 & :: 0.001 o L | L 1L :
I Ocition ruke for indces 107 x 107 - 10¢% " ess thn 0 [ 1x 2| 0| 00 e 0 102 0 ||
! I A |
! . N S
| Subtraction ruke for indces 102+ 107 = 107 :: Exampke Norrexamele Iy [x 1031~ /r‘ - I
- 4] 32x0° @@ o+ ; I
FNurbers betveen O and 1 l| -3ax 0x0x0x 0 | e Negdve poners ool |
YN
: um ween U an || - 32000 53y \O\@ :: s - | indicate negative solutions :
|I_
1 1 1 U e e S S — D RE————
| 0.054 o | o e ,
=545 0% [T 00 | 00 | o0 | Order numbers n standard form (o [0 [0 do [ [0 ] o
I I |
| 0 ® 5 4 I 6.4 x 104 Q4% 04 3.3y |00 L3y [0 Look at the poweriﬂrst I
| I wil the number be = > or < than | |
| O negative power does not medn a negative I 0.064 240 | 0.13 Use ai place vabe grid to compare the |
I arswer — it means a number closer to 0 I numbers for ordering |
- T 4
r-r-r-———~"F—FT—"—"——F—T™——""™>—Yf"™—/—"~Yf"~—~—YF"~—~—~—™"' s T |
i Tip: Convert into ordinary numbers first and back to
: Mental Gabumtiom |: Oddltlon Md SUbthCtlon standard from at the end I
5 I I
| 6.4 x 104x1000 ot in Starard Fom @ °x® 1 |
- 6ai00i0r 20 et Smdom | et Ox 109+ 8x 10° Vetrod 2 |
I se. aadtion for indices rul | -
= 6.4 % 10° i - 600000 + 8 (6 §x 107 |
| " 245105107 st (1D e |
I = 2.4 x 10° indces rue |I _ 5 This is not the el B} o 1 I
I (2x 109+ 4 1 = L4x 10° ol 14x 10'x 10 I
Divide the vales - 5
I 3 Remember the lauout for standard form [l More. robust method Zlax i |
| =@=4)x 0
5 | I Less room for miscorceptions |
: -05x10° Ony number Ony integer | I Easier to do caulations with Only viorks f the poners are | |
between | and Axion || negative indces the same |
| mwtehear;\ Ka)n || Can use for dfferent powers I
L e ol I_ _______________________ d
r--—-———™""T>——"™>""=—"—""+>""™""™""™—"™—""~""~"~—™"W™™",.. |,  ~— — - |
Use a cakeulator to work out this
: Mump [mtlon and lelSlon For mutiplcation and division you can look ot the :: USIHQ a wwlator ‘ 14x10° x 39x10° question 1o a sulable de @(ee of :
Duision questions valves for N and the powiers of 10 ds two aeeuracy
: L5x10° & con ook ike this separate cabuiations I ot 14 and press Then press 5 {for the power) |
0.3x 10° / Il press 30 I
| | This gves you the solution |
I || Input 39 and press Then press 3 (for the power) |
: @X o)+ X 103) || Press (=) / |
Revisit addtion and subtraction laws for indces — || ) o
| « l0o- 102 they are needed for the catulations Il Clck cabultorfor ideo Wlordl |
| | Toputinto standard form and a suitable degyee, of dccuracy I
: -5y 102 ukton b o e Stbactonlawfor oes " Press (SHIFT) (SETUP) and then press 7 for sci mode ‘ Orener 55 10 ‘ :
I anxa"=amn am+gn=gm-n 1 Choose a degree of accuracy so in most cases press A |
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| What do | need to be able
| {0 do?

I Bg the end of this unit you should be. abke to:
ldentify integers, real and rational numbers
Work with directed number

Solve. problems with number

Find HCF/ LCM

0dd/ Subtract fractions

Mutticly/ Divide fractions

Write numbers in standard form

YEAR 1

ASONING WITH NUMBER. . .

Integer: a whole number that is postive or negative
Rational: a number that can be made by diiding two integers

nverse operation the operation that reverses the action
Quotient: the resutt of a duvision

Product: the resutt of a muttiplcation

Mutiples: found by muttiplying any number by posttive. integers
Factor: integers that muttiply together to get another number

|

| |
| |
|| |
|| |
|| |
: : Irrational a number that cannot be made by dividing two integers :

|| |
1 |
| | |
| | |
| | |

| |
y |

e e e e e e e e — — —
R I il e e e e e S e e
| Integers, real and rational numbers '| Directed number @) o]
| Rational — root word: rattio | | Oddtion o Multipication -t :
. 2 2 I I + - = —
” Real rumbers: < stems from 2.1  of the whok) ‘ :I g. eee000 Thekactof :
| I g\ moking
|| lrrational numbers: V2 the soltion s a decimal that L) Zer0 par Two " — 1" kft conters |
ds and does not repedt I - -4 viother |
|\ never ends p II (1+1-0) regitive’s |
: || S bt t 2x-3-0 tuming |
I The square. root of a neggtive is not a rea I uolraction Corerton themover |
number and cannot. be found | I e - . Duisions are. the. nverse operations |
| I o 3098- 2 |
g — I R “Sbtract” — means take I
| H(‘,F /LCM o ‘ s & common factor of dl } || Fepresertat for b et o (erone i [ a=9 ] [ b=-4 ] |
numpers |
: Common factors are Tactors two or more numbers share O O @ | =3 Brackels around zea@bﬁ[gszu?mm hebsremove |
mors
| HCE — Highest common factor ’ ©) |
i | da—b-2x5--4) -0+4 - 14 :
|| HeFoflBand 30 | swoompentoas !
| AT T ot T g e T
R |
8] 1236008 = 110ddition/ Subtraction of fractions (R) |
[ HCEF = 6 1, T ~ Use equuant ractiors
'\\ 50J|,;1,5,5,@,IO,|5,5O I|§—§ Frrrrtrrirrd — B =15  fofindacommon |
| — (! 12 10 mutipke for both |
: LCM — Lowest common muktipe | : 15 B 1> deromndtors I
|l ]
I LoMof 9and 2 A T I~ bbbl
l[ ) LeM=36 | Mutiplcation/ Division of fractions @ |
l\ 9 ] 91827 36)45,54 | ol 54 o :
Shade 1 3 = - 2 Parts shaded
| (1w ] waedfe)ageo  ielimbe ||t ES X = 5 | s | ,
Ir—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_! | ~ 3,2 Modeled: >~ :
4 3 Total rumber of
| Standard form @ | 3 |
e — I parts in the diagram
| |
Ony number Ony integer I
fess than 10 I
| |
I
: 11 (_Remember to use reciprocals J :
[6xi0o+8x10° | [(15x10°)+(03x102) Il 4 . 3 |
: 600000 + 800000 ” 5 —.-T m‘pwﬁg Pl 8 !
. p ' ] a reciproca
: - 1400000 5+03 x 00107y, ) ges the - — :
| = Ldx 109 -Hy (02 I 2 X i 3“;“6 9) I
I I I 5 5 oulcome I
e e e e - I l_ ______________________________ d
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YEAR 9 - REASONING WITH NUMBER. ..
king Percentages

What do | need to be able

to do?

By the end of this unit you should be dble to:
Use FDP equivalence

Cdlculate. percentage increase and decredse
Express percentage change

»  Solve reverse percertage problems

* Solve percentage probems (cakulator and
non cakculator problems)

Percent: parts per 100 — written using the / symbol

Decimal a number in our base 10 number system Numbers 1o the right of the decimal place. are called decimals
Fraction: a fraction represents how many parts of a whole value you have

Equivalent: of equal valve.
Reduce: to make smaler in value

Growth: to increase/ 1o grow

Integer: whole number, can be positive, negative or zero
Invest: use: money with the. goal of it increasing in value. over time (usually in a bark)

Muttiplier: the. number you are. muttipkjng by
Profit: the income take away any expenses/ costs

r——— " —————————= Ny - " = ————— ==
| FDP Equivlerce (R I Converting P @
S Percentace N
| S NC 1007 = a whoke = 100 hundredths I This gko 70 out of 100
| § N I 0 — 5 mears ——p Squires —— —> /0 P_\undridths
| = Oinedis N 100 0-100 70 hondedths’ " 707
| 5 N oo 1] Using a = 7 tenths”
I o N 0/ 1| caeviator 07
I 10 1 oo One hundredth I Be careful of recurring decimals
: 100 ~ 10 (ore. whoke spit into 100 equal parts) ” ; —— [ < | comert toadecima eg 1 - 8.33535533
3 -0
|| ores tenths hundredths | |
| . P 1] ™ 00comets o The dot abovirhe 3
e e T __—_—__
o
I
| Pescentage \nerease/ Decrease () 1 Percentage change @
|
I
I Decrease 100; Icrease 007 I : [ bought a phone. for £200
| < - - > < - >< > : | QO year later sold it for £125
: | ///////////A | | | I 100/ Oll valves of
I 427 Decrease by 587 rcrease by 127 : : Il £;l‘00 o~ Change compare
: 1 [  lothe OFIGINOL
vale
I Muttiplier 00/ + 127 = 112/ Muttipler : : Percentaoe. loss
: (00— 058 = 042 4 Less thun | 100+ 012 = 112 4 More than | | : ﬁ 100 =375/
T e — 11 ) .
| Reverse Percentages X by g e_re_"cel ke Il’alues x 100
| 140/ of my numper s I riginac vatue
| 407 of my number is 16 84 Wht is the original |
| What am | thirking of? number? Il
: : | Thought o house for £180,0001
| Original Number (1007) Origingl Nurber (100/) | : later sold it for £216,000
| Y r N | 00
| [aTe«Tal 4 T4 4l]¢] lelolclelelelele[clclelelele] 1 : .
N J01 £180,000 |
| T ]
I o 84 |
I 407 - 16 Try to scale down to 10/ or 40/ = 84 I Percentage profit
| |7 and then scale. back up ) I
| 07 -4 to 100/ 07-6 ['1 Money made (proﬂt/'%OOO x 100 =207
: 100/ - 40 100/ - 60 : | 180000
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YEAR 1

What do | need to be able
to do?

| y
| N
| N
| i
: Bg the end of this unit you should be abke to: | :
| * Solve probems with bils and bark | |
| statements Iy
| » Cakulate simple interest [ |
|« Cakulate compound interest I |
I« Colculate wages and taxes : I
e Sohe problems with exchange rates I [
: * Solve unit pricing problems | :

Credit: money being placed into a bank account

Debit: money that leaves a bark account

Balance: the amount of money in a bank account

Expense: a cost/ outgoing

Depostt: an initial payment (often a way of securing an item you wil later pay for)

Multipler: & number you are. muttiplyng by (Moltivler more than | = increasing, less than | = decreasing)
Per Onnum: each year
Currercy: the type of money a country uses
Unitary: one — the cost of one

RERSONING WITH NUMBER. .

Maths & I"Ioneg

I T T Vo -
| Bils and Bank Statements | |Simpke Iferest Forey s |
| Bils — tell you the amount items cost and can show how W For each year of investment the interest remains the. same 250 :
h d
: much morey you need 1o pay Menu Price : | Principal amount xInterest Rate x YearN |
| Some can include a totdl | : 100 150 I
| Look for diferent units Mk 89p [ | Principal amount is the amount invested in the account 100 :
| (s it in perce or pounds) Tea £1.50 I'] eg lnvest £100 at 30/ simpke interest for 4 years 50 H I
: L 100 X 30 x 4 _ This account eamed £12.0 interest 0 |
| Bank Statements : L 100 =£120 1 0t the end of year 4 they have £220 0 1 2 3 4yl
_____________________________ .|
| Bank statement can have regatie belarces f the money | |- — = ==~~~ T T T T T T T T T T T T °
| spent is higher than the money coming irto the accourt | |COMPOUHC| Interest 300 - :
: || Interest is added to the current vaibe of investment at the 250 I
| Date | Description | Credt | Deblt | Balarce : : end of edch vear so the next year’s interest s greater 200 ol
) I
: gjpt Salary £1500 £1500 : | Principal amount x Multiplier Y€ars 150 I
I |
o 100
: s@m Mortggge £600 £900 : : eg Ivest £100 at 30/ compound interest for 4 years o H I
I I 4_ This accourtt has £285.61 in total I
25h | 100 x 1.3* = £285.61
[ S By Morey £ £18 Iy at the end of the 4 years 0= } :
e —— e
r—-——————_—_———— —_ e e e e ——— —— I r-—-—r-—-———-—=—"=-—=-—"=—=—"=—"—=—"="—=—=—"=— il
1\/ale Odded Tax (VOT) : | Waaes and Taxes | 1 Exe Rates :
| | : Sdlaries fall into tax brackets — which mears they | : |
| VT s pauable to the government by a | | Pay ths mch each morth from their salary | I x1.4 - I
| business In the UR VT is 20/ and X Iy £1 » $1.40 |
| Gded to ttems that are bought | TerableIncome | Tox Rate | |
| | £1250110€50000 |  20% I |
| : | £50001t0 £150000 |  40% I | x 200 x 200 I
: Essential items such as food do not I : over £150 000 45% | : v 4 :
include VOT Over time I ~
I L Time and a half — means 15 times their hourly rate | I £200 > £280 I
L ]I I_Double — 2 times their hourly rate I : x1.4 :
T T T T T T T T T T T T T T T T T T T I I
| 1 bt Dyipi I+ When making estimates it is akso useful to use estimates to |
I Unit Pricin To cakulate unit per cost you duide by | : check if our solution is reasonable |
I 4 Oranges 5 cupcakes the cost : | |
: £1 £1.20 | I Use inverse operations to reverse the exchange process I
| Cupcakes are the best value as one I | |
| 4 = £1.00 D+ 2  5=£1.20 IS Wi G272, L2 : : Common Currercies :
I 2 =£050 +5 [| Unted fingdom £ Pounds I
| B P There s a directly proportional : || Unted States of Omerca S Dolars I
: 1=£0.25 ' 1=£0.20 relationship between the cost and ||| Europe 3 Euros I
| Cost per Unit number of units (| |
______________________________ e __|
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YEAR 9 - DEVELOPING NUMBER. ..
Number Sense

|Wﬁa_t dlreedtobe s 1| Pewors |
| to do?

(2]

L
I
I : ignificant: Place. valve. of importance

: By the end of this unit you should be. able to: : | Round: Making a number simpler but keeping its vale close to what it was
|+ Round numbers to powers of 10and Isf | | Decimat Place holders dfter the decimal point

| Round numbess to any dp | : Overestimate: Rounding up — gives a solution higher than the. actual vale

| * Estimate solitions I Underestimate: Kounding down — gjves a solution lower than the actual vale
I |

I | :

I I

7S

* Cakulate vsing order of operations Metric: O system of measurement.
Balarce: The amount of money in a bark daccount
Deposit: Putting money into a bank dccount

L_

* Cakuiate with money, units of
measurement and time

L e e e — — e 4
- -5 - - - - T . T T - - - - """ "”"”"”"¥”"”"¥”"¥”"”"—-""¥""¥"/7"¥"”/7”"”""”""”"= 1
I Round to powers of 10and | N ﬁﬂ)fe o If the number is haffiway between we “round up* 370 to | signficant figure is 400

37 to Isignificart figure s 40

. . - . - . 037 to Isignificant figure is 04
1 G0 5400 1@ %ot 000037 to | sanficant figure is 00004

Round to the first non-zero number

|
|
|
5495 to the nearest 1000 A475 to the nearest 100 5475 10 the rearest 10 3710 | Sl@ﬂlﬂwﬂt ﬂgure is 4 |
|
|
|
|

_________________________________________________ -
| Round to decimal places 5.4 (4 ) — F?CUS on the numbers :: Estimate the calculation Round to I significant figure to estimate |
I To ldp" — to one number after the decimal after the decal pont I | I

“To 2dp” — to two rnumbers after the decimal |o4ar 6.7 ~4+7 = Il Thssonoverestimate because the 67 vias rounded up more :
| A 40192 tto 1dp) - ks th closer to 24 or 25 A. 41 6192 tT:\S ShOLVS : : \The equal sign changes to show i is an estimation |
| n . : e nunoer s Al4x3.] ~20x3 =00 Thsi anunderestimate because both vabes were rounded down|

24 1T coserto 25 |l TX D0 =AUXS F I
| | |
| 240192 o 1adp) - & ths closer to 246 or 247 A, 4@ 192 Ths shows the || It is good to check al cabulations with an estimate in al aspects of maths — it |
| - ; . V\number is closer | helps you identify calculation errors |
6
| 247 o1 |
| | Order of operations (R ) |I | Cakulations with money
| Bf OCketS Operations in brackets are calulated first | | Deb‘t - You have. £0 or more. in an dccount Money cakuiations are to
I Other operations ¢ powers, roots, : : C dt Adp
- You have less than £0 in an account

| Mttiplcation/ Division j red

| Trey are carried out in the order from kft to right in the I ==
| question | o

| Oddition/ Subtraction I

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

Using a calculator — ensure you are working in the
correct units
£130+50p = 130 + 50 (i pence) £1=100

I = 130 + 050 (i pouinds) P

vestion

o - - - ____
Units are important: WefdConesons w0 a0 ca0g 000 ]
| p : mm om m km 9 _’k@ ml L |
I x 10 x 100 x 1000 x 1000 x 1000 I
|_ ________________________________________________________________ [
| Metric measures Of En@th Time Md the calendar St 1) Morths = one year = 52 weeks Lday — 24 hours :
| Ko = 1 Centi - — x meter " 51 days — Jan, March, May, July Lhour. - GO mindtes

I Flo = 1000 x meter 100 D > Q‘\ Oug, Oct, Dec | minute — 60 seconds |
| 1 | Year — the amount of time it 50 dats — Clpril June, Sept, Nov :
| M- To00 ¥ meter fokes Earth to go arod the 28 daus — Feb (29 kap year)

| sun 365 (and a quarter) daus [week — 7 dois Use ai number Ine for I
r— Leop Year — 366 daig (every Monday, Tuesday, Wednesday, time. cakculations! I
I Units of WCIth/ Capmltu 4 years) Thursda, Friday, Saturday, Sunday |
| Onaloaue Clock |
| Weight - g kg t S 2-hour clock Diaital Clock (24-hour times) ko ok :

e e am (morming) and pm- (ofternoon)

e 0-ll{morming hours)
e Only use hour times up to 12

| Capacty (volume of liquid) = ml, L
o 12-23 (afternoon hourJ
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YEAR 9 - REASONING WITH GEOMETRY. ..
Soling ratio & proportion problems

[ |
Iy |
[ I
: | Proportion: a comparison between two numbers :
| . . . .

By the.end of thisurit you shoukdbe abke o 1 | thlo. a ratio stows the relaU»ve size of twp variables | | |
« Solve problems with direct proportion I Direct proportion: as one variable. s muttipled by a scale factor the other variable is mutipled |
* Use conversion graphs Il by the same scake factor I
* Sole problems vith rverse proportion : : Inverse proportion: as one variable is muttipled by a scale factor the other is diided by the :
[ |

[ I

[ |

»  Solve ratio problems
, , same scale. factor
» Solve ‘best by’ problems e foct

e e e I I
-, T T T e T W oo T T T T T T T T T T T T T T T T T
| Direct Proportlon g cre orib hungS e clfer counes .- @) | : Conversion Graphs Compare two varibes (R ) :
l L !
g <«—— Thisis aWays a straight Ine because as one variable
: This fs @ multpcatie change : I Sao| - i increses so does the other at the same rate I
| 4 cans of pop = £240 4 cars of pop = £240 I : 2 5'0 :
o
I 4 cars of pop = £240 =<\ |2 cans of pop = £720 I | T s To make conversions between unts you need to find the. |
| , . cL0 é | I point to compare — then find the associated point by I
I e Sometimes this is easiest L Labeling of both axes Lsing Yo g/ I
| This mutivler & the. saime ¢ < ot h X | | is vital Using a ruler helps for accuracy I
| v 4o wiork U how MU I 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 eg | can of pop = £060 | I I
| |
4

II’IVC(SC P ropo(tion Os one variable is muttipled by a scale factor the other is diided by the same scale factor

I I
I I I :
o . I
I Eggg:)ﬁ — T is inversedy proportond to G. When T-2 then 6-20 || Tocacuiate best bugs you need tobe abe to | |
| R ‘}3\ A I : compare the cost of one unit or units of |
| Time taken to fil a pool and the | I equal amounts |
: rumper of taps ruming T | 4 8 ¥ I
| 6 5 | a0 | s ¥ L SopA SopB |
Time taken to paint a room and the | | 3 0ans for 93 |
I number of vorkers _ I 8 4 cans for £120 cars for 43p)
!_____________________12___+_4 _____ ¥ l£1.20+4 l£0.93+3|
____________________________ | I
ISharing 6 whoke into a diven ratio @11 | | leans £030  lean s £03]
| %) g 0 i | Finding  vake given In (or ) Q! cipitn | i o

I James and Lucy share £350 in the ratio 34
I Work out how much each person earns

Inside a box are blue and red pens in the ratio 5
If there. are 10 red pens how many blue pers dre

Shop Ais the best vale as it is I cheaper per

I I
I |
I I | |
I I | I
| Model the Question James : : there? : | can of pop :
£350 || Ble Red —— (| - |

I 3:4 [T11] (TII] . Seansfor £20 3o for %p
I [E— I 5 . | I | |
: | _ I 4+£1.20 3+£093 |

I Lucy ¥ pa— One unit |
I ool £350-7-£50 I I 0 o e - 10 pers : | Costper  flous 3333 Ll 323 :
3 ) ) ound
| 7 parts to share between I:I i ngeopart _ _ [ : 4 cans of pop cars of pop |
| (3 James, 4 Lucy i || Put back into the question S vore -5 1 10 50 s I | |
| Put back into the question I I Ble Red " P | Shop A s still shown as being the best vale but | |
I Jameg 3% £50 = £150 5 I | || P attertion to the unit you are caculating per | |
James: Lucy X 10 I | : | ttem or per pound :
. [—
w04 e350) Red pers - 1x 10+ 0 pens | | |

-} II 50 IO e pers | | Best value is the most product for the I
£ 50£200 I | |
L 4 £50 = £200 | | There are 50 Blve Pens | lowest price per unit I
o RN TR e - 1
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YEAR 9 - REASONING WITH GEOMETRY, ..
Rales

0 do?

By the end of this wnit you shoukd be able to: Convert: change _
« Solve speed distance, tme questions Mass: a measure. of how much matter is in an object Commonly measured by weight

I

i
Y
L
L
L

Use. distance time graphs : : Origin: the. coordinate (0, 0)

Y
L
L
L
L

Solve. density, mass, volme problems Volume: the amount of 3D space a shape takes up

" Sole fiow probkms Substitute: putting numbers where letters are — replacing numbers into a formuia
o Use flow graphs

* Interpret rates of change and their units

—_—_——— e —————
.

e e s I
N N o et 1o ——
| Speed, Distarce, Time | i Speed, Distarce, Time N ,
I “per for every s = distance I :
eg 80 mies per hour (mph) time I'l Before cakulations — make sure you are X 60 |
| Travel 80 mies every hour : : working in the same units ds the speed I
I I
| Youcanusea 0 05 1 2 zs I L h dist |
doubk. rumber Hours [ earn of learn how to S istance |
I rearrange the formular for speed
I} refohepyon : : speed, distarce and time b I
| cakcvlate distance 0 40 80 160 200 '
l : dist = d xti :
| I substitute in the variables given istance = spee me |
| eg Obodt travek at a constant speed for 2.5 hours Bar models | !_ _______________________ I
| It travels 300 miles can help to |7 T 1
| 300 e cabvste mph 11 Distance — Time graphs |
I | | Gradient = speed |
! Each part & half | | The steeper a gradent the faster |
I | | | | an hour | the speed |
s > Each port 5 60 | : 20 _ 2 metres per min Horizontal ines represent stauing stil |
| = vt 5
| 2.5 hours mies | | |
— 1
I I
r—Hm—m— """ "—""—"——="-—=- |
- I = I
| Density, Mass, Volme g ,
T 30
(= I
: dhsinsiiy = mass volume = —oas : | g The dstarce coming choser |
| volume density | | S 20 to home shows the retum |
| E Joumey |
I - I
I mass = volume X density ¥ g
| |l g 10 |
| Iz _
Units are
: vome of prism = Orea of cross X Depth : : 0 important :
| section o | 0 5 10 1T5 2025 3035 Metors per minte |
L T il ____ e e __ !
(""" """ S, T T T T T T T T T T T T T a
Flow problems & graphs | Rates of change & units

: Common rattes of change. relationships Speed: mies per hour

Exchange rates: euros per pounds

This will il gt a constant rate, then as the space decreases it wil
speed Up and the neck of the bottle fil ot a faster constant speed

| |

I |

I |

| | Reusit your conversions between units :

| | of kngth and capacity Dersity: mass per volume |
Units are importarnt | |
Ensure any volme : I
cakulations are the same unit |
as the rate of flow : I

|

|
1000w

|
()
I

The cyinder wil fill gt a constart speed

Depth
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YEAR 9 - REASONING WITH ALGEBRA. ..
Forming and Solving Equations

. What do I need to be abe 1 | Keywords
| tO do?

| By the end of this unit you should be able to:
| © Sole inequaities with negaive numbers

| = Sole equations with unknowns on both sides
| » Sole inequalties with unknowns on both

I sides
I

I

I

|
|
|
|
| equal to another I
| Variabk: a quantity that may change within the context of the probem :
| Rearrange: Change the order |
: Inverse operation: the operation that reverses the action I

|
| |
, !

X<- [ : troe...
I - 11 l \
N R sy TR

le T T T s T T T T T T T T T T T T T T I x <-5  Whenyou muttiply or duide x by a

Formulge and Equations Substitute in vaes
! i negative you need to reverse the

. Substitute into formube. and equations Substitute: replace a variable with a numerical vale
s Rearrange formulde Solve: find a numerical value. that satisfies an equation
e e o — e — — — —_——— S I
| Sole equatiors with brackels @ 11 Form and soke nequaities @ |1 hequaities vith reatives |
I

| [ T aca [ acs 3(x+4)=30 I Two more than treble my ™S :l Method | Make x positive first :

I 30 S I rumber s greater than 1|/ |1 23517 |

| pand the brackels || | | A—3x >

| "|’I|A|*3|0)‘|‘*|"|’(|”* ox + 2= 30 || Findthe possble range of valbes :I + 3+ X :

| ; -1 -2 d x>l I 4> 17+ 3 xis troe for any vabe |

| Tx[x[x[«[*% = I L 7 -17 |

I 0= 11 e 1 B 3 smaler than -5 |

: [« <[] |x. 6x=l8@ H X -3 — ) — | :: +55+5 |

-~ + = -0 >

| ’ =3B >3 T cechm ||

I e s =1 e Bogee | A—3(6)-20 ||

T R I A I S A

| Equations with unknown on both sides :' Inequoiities with unknown on both sides |: 753 TRUE/ CORRECT :

I | Soling inequalties has the same method as li

: K+5=-%+24 NS :l equations :| Method A Feep the regative x :

. : i I a_

I = = XX 2 :i H(x+4)<3(x+2) Check itl ] 4 _3)( > Z’Z X is true for any valve :

I x+5-24 ] 5 II H+20<3x+0 ] T bigger than -5 |

l 5 24 | 2206 5(-8+4)<3(-5+2) ” L3 =3 |

| <-4 5(-4)<3(-6) ' '

| x=1 . :I <7 RO 1 X >-H This cannot be :

| I
I
I
I
I

Rearranging can also be checked by substitution

Rearrangng is often needed when using y = mx + ¢

e Find the gradient of the Ine 2y -4x = 9

Language of rearranging. ..
Change the subject I
Make XXX the subject Make y the subject first - 4x + 9 Gradent = 4= 2

|________________________|I_ _______________________
Mathematics | 55

| Formulge — dll expressed in symbols Equations — include numbers and can be solved | | inequalty
|'_ _______________________________ i I_ ______________ -
______________________________________________ -
| Rearranging Formule (ore step) 1| Rearranding Formulge (two step) |
I | : I an equation (find x) I ai formula (make x the subject) :
X=y+z -s=
| Y ’ Il 4-3-9 Wmsta |
I y | = Rearrange to make y the subject I | +3 43 W ats I
, y-x-z 1 4= 2 S !
| Yy—>tz—>X Using inverse operations or fact | |1 x=3 Ty |
| ) famiies wil guide you through I : | J |
1Y z X redrranging formulde I | ! I
I I | The steps are the same for soling and rearranging |
' |
I
| i !
! l |
| ! !
| I
| |



YEAR 9 - REASONING WITH ALGEBRA. ..
Straight Line Graphs

Ir-—-—-"-""-""""""""""""="""="""=>=-—"-"="-"=""=>="=""=""=—"=—"=—-= -

What do | need to be able Freywords

0 do? Gradent: the steepress of a Ine
Intercept: where two lines cross The y-intercept: where the Iine meets the y-axis
By the end of this unit you shoud be abke to: aralel: two Ines that never meet with the same. gradient

|1
|1
I
|1
|1
Compare gadents : : Co-ordinate: a set of valies that show an exact position on a graph
|1
I
|1
|1
|1

* Compare intercepts . _ o ) " .
. Undeprgmd and fm I Linear: Inear graphs (straight Ine) — inear common difference by addition/ subtraction

*  Find the equation of a e from a graph
o lInterpret gradert and intercepts of real-
ife graphs

: Lines PWG"C' to the axes o 0ll the points on this ine have

| ) a x coordinate of 10

S, PT J —
, TR L
| 7 | le{ | [ | 9
! ‘ ! Lines paralel to the y axis take the form x

‘@ canbe ONY positive I

|

I

I

| | |
| htersection I PR I A = a and are vertical :
|

I

I

|

|

or negative valve incldigg

3 xthe x coordinate then — |

x |-3|o|3 } Draw a tabk to display this

y | -0 -1] 8 information

points X

T LT T T T Lies povale to the x s toke the formy (-3,-10

|

| )

| [ fad | \ = a and are horizontal
| I I I I

| | -

|

|
I
|
I
I
|
: This represents a coordinate. pair
|
I
I
I
|

|
I
|
I
I
|
|
I
|
I
You only need two poirts to form a :
|
I
|
I
I
I
I
I
|
I

. N (Ol the points on ths Ine have  eg (3,-2) (7,-2) (-2,-2) #
ol ay coordnate of -2 al lay on this Ine because the . straight ine
y coordnate s -2 1 o
______________________________________________________________ ]
I Compaf e Gfadieﬂts S5 : : 3 Plotting more. points helps you decide
I ’ y= The greater the 05“6 1 if your cateultions are correct (i
| Y =mx +c o . gradent — the steeper D‘-,;\'\\*‘“ ” T23: [ theydomoke astraight Ine)
y==x the line Q
I A 2 [l
! : G I
- x 1 A
| Thecoefficient of x (the ~ ° ° L7 * * BT Typxd e 2, 1 Remerber to join the points to moke
| rumber in front of ) tels us /4 Paralel ines hae the q%’% Il alne
| the gradent of the Ine / o same gradent Il J
. _ =t ____ e e I
reT T T T T T L P 1
| Compare Intercepts y =mx +c *TT mf ([){ crthe p&nt ) y-mx*c Tre equation of aifne. | |
| 02 I+ vien the nr;e.ctroggegt “Y 1) The coefficient of x (the. number in front can be rearranged Eg | |
: L oxs. Yintercep []  of x) tels us the gradent of the Ine y=c*+m :
| -
| ) g%x The coordinate of a y ntercept |: N The value of ¢ is the point at C=y—mx I
I will alwas be. (Oc) | Y = mMx + ¢ Cyponthe e crosses the - | Identify which coefficent |
| s : LW, oxs Y intercept you are dentiiyngor |
I *% U’%"’Af Lines with the same y- I y and x are coordnates comparng I
I :zi‘ |Y\t€(0€ptcr0§8lﬂth€§am€ |========================_—l'
| AT L. \0_4) pce I Real ife graphs
e o o — — — — l— —————————————— A plumber charges a £25 callout fee, and then £12.50 for every hour. The 9’\“16(06?1@"@\/43 the
—_ _ — = _ ________________ Complete the table of values to show the cost of hiring the plumber. minimum cnarge.
: Fmd the CQUGUOH ﬁ’om a N aph I Time (h) 0 1 2 3 8 The gradent represerts the
| (ol) y :: Cost(€) | €25 £125 price per mie
T The Gradent.
Ettrg/wt : 6 r; y=2x+1 | I real Ife. graphs lke this values wil alays be positive because they
\ ;

The drection of the Ine indcates a postive || Direct Proportion araphs o represent direct proportion the graph must start dt the origin
gradient I

I
I
I
I
I
I
3 || Medsure dstances or objects which cannot be neggtive :
I
I
I
I
I
I

/]/C:ﬁq " A box of pens costs £2.30
/}}8 \When you have 0 pens Complete the table of values to show the cost of buying boxes of pens.
Y I this has 0 cost Boxes 0 1 2 3 8
% I\ T gradent shows the Cost (€) £230
Il price per pen
- - a
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YEAR 4 - REPRESENTATIONS. ..
Olgebraic Representation

TS L 1
| What do [need to be able |1 euwords |
| to do? i |
: —_— I : Quadratic: a curved graph with the highest power being A Square. power. |
|| By the end of this unit you shoukd be abke to : | Inequality: makes a non equal comparison between two numbers |
| * Draw quadratic graphs 1 Reciprocal: a reciprocal is 1 divided by the number I
|+ Interprel quadratic graphs |1 Cubic: a curved graph with the highest power being 3 Cubic power |
|+ hterpret other graphs ncluding reciprocas | | Origin: the coordinate (0, 0 :
|« Represent nequaities | ., .
| 1 Parabola: a V" shaped curve that has mirror symmetry |
| ]
rFrEe—em-m—-——-m-m———-m-—-—-r e e e = -l
| Quadvatic Grapts |
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 l -1, 0 3 g8 |
| I xZis the highest power in your equation N Intersection with \/ [
I then you have a quadratic araph the y axis
I 1000 e 0 QU / I Coordnate pairs for plotting (—3, 0) :
| j
| it wil have @ parabola shape T Plot. all of the coordnate pairs and join the points with a curve (freehand) :
: — Quadratic graphs are. always symmetrical with the turming point in the middle I
I
L I
_______________________________________________ :
: Interpret other araphs Recprocal Graphs Exponential Graphs :
Cubic Graphs
| e ke : |
|[ y=x3+2x?-2x+1 ] y== |
I x |
: 7 If 23is the highest power in your equation I
| o then you have a cubie araph :
I j Exponential I
: s graphs have a |
I Reciprocal graphs never touch Lt porie of X :
I the y axss |
| -t This is because x cannot be 0 I
: 2 This is an asymptote I
_______________________________________________ I
L, T T T e e e e e e e ‘
| Represent Inequaities -~ . The sold line. shows that the inequalty incldes dl |
| ° i the points on this ne I
| Miltivle methods of representing inequaities T | I
I i E [ y=2x+1 ] I
I x <4 di :’ I
! 2t 5 |
L 0llvaes are s than 4 f T :' b 3 I
I ' e t i t —1
<« =11 |'
lo 1+ 2 3 4 5 & N 1 I
| —————F—F+— \ :
I The shaded area indicates dl I
| The dotted Ine shows that the inequalty does ot possible solutions to this nequalty |
: The shaded area indicates all possible valves of x include these points I
e o |
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YEAR 9 - DEVELOPING GEOMETRY. ..
Line symmetry and retlection

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

I
I
|1 Miror ine: a Ine that passes through the center of a shape with a mirror image on either side of the fine
I | : Line. of symmetry: same defintion as the mirror line
: By the end of this unit you should be abke to: : | Reflect: mapping of one object from one position to another of equal distarce from ai gven ne
|- Recogrise Ine symmelry | | Vertex: a pont where trio o more-ine segments meel
L Reflect in a horizortal Ine 1 Perpendcuar: Ines that cross at 90°
|+ Reflctnaveredl ine | | Honzontat: i straight Ine from keft to right (paralel to the x axs)
: * Refect in a dagoral ire I : Vertical: a straight ine from top to bottom (paralel to the y axis)

I

T T Y N . LTy T T T T T T T -
| Lines of symmetry ehonbis |1 Reflect horizontally/ verticaly (1) |
| Mrrorine (ine. of reflection) two lnes of symmetry | I i Reflection on an axis arid |

i ‘ I | ! Note: ai reflection |

: Paraklog | | ¢ doubles the area of |

aral am | i the original shape

| No fnes of symmetry E I A & I

: | : Reflection in a vertical Ine Py § :

: Shapes can have more than 0 circke has an infinte. amount of | : S S I 3 :

| o Ine of symmetry. .. ines of symmetry | I N e = I

This regular polygon (a | | 2 9

& . |

: reqular pentagon has 5 ines / : | g s I

| of symmetry | | < Reflection n the Ine x-2 R/ |

—_—_— e ——— e —_—— e —— — e — —— —— —— e — — — e — — o — — — — — ———— -

T L35 |

| Reflect horizontally’ vertically (2 ) | Reflect Diagonaly (1) Tom our image ; |

| I ) If you tum your mage it : |

I'| Ponts on the mirror ine don't change position becomes a vertical/ horizontal |

| A | I reflection (also good to check |

| Qll points need I ) your ansvier this way) :. |

: to be the same [ N : I

distance away === I - ' |

: from the Ine. of : | MR . |

I AS

I reflection i I AN Drawing perpendcular nes :
| N

| : I = Perpendeuiar Ines to and I

| | from the mirror Ine can help |

Reflection in the Ine y axis — this is also a I A you to plot diagonal reflections |

| reflection in the. Ine, x=0 ]| Folddong the ne of symmetry to check M |

: I the direction of the reflection I

y I J

I {—\ | e e e e

‘ r . I

| 1 | Reflect Diagonally ( 2 ) |

| ? | : This is the Ine y = x (every y coordindte is the F SN O3 |

| “ 0 same ds the x coordnate dong this Ine) AT |

I a5 2 f ‘e ] f i 1 i I I 5" ’, / i D >\\‘€'\‘ T3 & 8" I

I I //' This is the e y = - x f \\ :

: 3 I l:j e The x and y coordnate have the / S |

4 I L same valve but opposite sign sl N

| 5 I N7 m I

I I I I - GE 5% 1 I

7 1 . I

: Lines paralel to the x and y axis I . \\-‘ U X0 % Tum e e |

| REMEMBER I - ’ 5 & : Foou tumyour mage €|

| Lines paralel to the x-axis are y = ____ [ v » X3 bﬁ?ﬁ@”{“ “( LM'WZ thwhomka||

Lines paralel to the y-axis are x = ____ [l 4 5! 1 retlection 1o good 10 Chee |

I I i your answer this way) |

- - N I J
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YEAR 9 - REASONING WITH GEOMETRY, ..
Rotation & Translation

o — — e e e e e e g

Rotate: a rotation is a circular movement
Symmetry: when two or more. parts are iderttical after a transformation
Regular: a regular shape has dngles and sides of equal kengths

|

|

|

|

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

Invariant: a point. that. does not move after a transformation :
|

|

|

|

|

|

|

|

|

|

« Idertify the order of rotationdl symmetry | :
*  Rotate a shape dabout a poirt on the : |
|

|

|

|

|

|

shape
Vertex: a point two edges meet
shape Horizontal: from side to side

* Trarslate by a given vector

 Compare rotations and reflections

|

|

|

|

|

: *  Rotate a shape dbout a poirt not on a
|

| Vertical from up to down
|

_______________________ I e |

|
Rotatloml Summew Tracing paper helps check

rotational symmetry

| Trace your shape (mark
the centre point)
2 Rotate your tracing

|
|
|
|
|
|
: paper on top of the
|
|
|
|
|
|

How far left or right to move

Negative value (ft)
Vector ) ( 1 )/

Posttive vale (right)
Notation

|

|

|

|

|

|

| How far up or down to move
I Neggtive value. (down)
|

|

|

|

|

|

|

original through 360° _3 Posttive value (up)
Pt Translat
> 3 Count the times it fits rarsaen ( 3 )
{/ back into itseff /

O regular pentagon has rotational symmetry of order D

T ¥

| Rotate from a point (in a shave) /| Every vertex has been transhted

| | | [ | by the. same. amount

I Ougral — | Trace the original shape | | /

| shape (mark the point of rotation) I : orgnd

I

| 2 Peep the pornt in the same : | shape

I

- paper TIPS v

| 11 Compare rotations and reflections

I Poirt of i 3 Draw the new shape

| rolation = ‘V’ | : o Reflections are g mirvor image

I 1 (a 9) : | : of the original shape

| e NS -3 D iformation reeded to pert
clockwise Clockwise Onti-Clocknise I ; nformation needed to perform a

e gy ————— R NG reflection

r I - Line of reflection (Mirror ne)

Image 90° anti - clockwise

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

| | | |
\ ) |
>?. J place. and tum the tracing | - |
vt N |
! #* I
|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

I

| [
| [
| [
| : I
' pont of ;ﬂh | Trace the original shape [l Rotations are the movement of a shape in a
: rotation / "! (mark the. pont of rotation) | : L1 /\ cireUlar motion

i
| \4*\;\ H 2 feep the point in the same : | {\ 1
| -l place and tum the tracing [ A I \.\ Information needed to perform a rotation
I o d paper [ 1 ) - Point of rotation
| U - I T 11 TV - Direction of rotation
| | 3. Draw e rew shape I - Degrees of rotation
| Origina I
: shape [
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YEAR 9 - REASONING WITH GEOMETRY...
Enlaraement & Slmllantg

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

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

Recogpise enlargement and similarity

Enlarge a shape by a positive S

Enlarge a shape from a point

Enlarge a shape by a fractional SF

* Work out missing sides and angles in a
pair of simiar shapes

[ I
[ |
[ I
[ I
: I Similar Shapes: shapes of different sizes that have corresponding sides in equal proportion [
| : and identical corresponding angles :
I} Scake Factor: the multiple describing how much a shape has been enlarged |
: | Enlarge: to change the size of a shape (enlargement is not always making a shape. bigger) |
| : Corresponding: objects (or sides) that appear in the same place. in two similar stuations :
I Image: the picture or visual represerttation of the shape |
I | I
I

Recoanise enlargement & similarity Eﬂlome a shape from a point

Shapes are. similar if al pairs of correspondng sides are in the same ratio I [ Scaed dstances method ] [ Rays method ]

These shapes are similar because all |
sides are increased by the same ratio I

|

|

|

|

|

I

|

[ I = |
1] O s || |
'l‘ull S el
. ISR 55 [ 0

I

|

|

|

|

I

] | I Seae the dstarce between the pont of  Multiply the distance from the centre of
|V enlargement and edch corresponding corresponding vertices by the scale
7Y | vertices factor along the ray

A
Vv

[ Don' forget that properties of shapes don't change with enlargemerts or in ]
similar shapes

The two trapezium are. similar find the missing side. and dangle

A
v

Enlarged by Scale & & &
Factor 3 Y *o
Every sice is 3 times Y
the original length 6 cm

________________________ A
Fme———————————— —— —— ————— —— | (126m>

| Posttive fractional scale factor

Corresponding sides identfy 12 —9 Scale Factor = 2

I
I [ With a scake factor between 0 and | it makes the shape smaler ]

l
]
]
I : | the scae factor 6
| 1 '
| § Sedle Foctor of 2 - g : : Cakulate the missingside  Length (corresponding side) x scale factor
| 12¢cm I x = 4cm
L
I
| . Seale Factor of & § : I Enlargement does not change dngke size
| S —2> o I
| © N [T Calculate the missing ande Corresponding anges remain the. same
| L 130°
I 10 cm 25cm | |
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CONSTRUCTING IN 7D/3D,

YEAR 9 ..
3D Shapes

I I
I I

|
: M I : AD: two dimersions to the shape eg length and wiath |
|| Bythe end of this unit you shoud be able tor ! | 3D: three dimensions to the shape eg length, width and height |
e Name I & 3D shapes Vertex: a pont where two or more e segments meet '
I« Recognise Prisms . - |
|+ Seeloh and recogise nets Edge a ne on the boundary joining two vertex |
L e Draw plars and ebvations Face: a flat surface on a sold object :
: Cross-section: a view inside a sold shape made. by cutting through it |
| Plan: a draning of something when drawn from above. (sometimes birds eye. view) |
I I
I I

Perspective: a way to gve llstration of a 3D shape when dranwn on a flat surface.

Find Surface area for cubes, cuboids,
triangular prisms and cylinders

||
||
|l
||
e Find areas of AD shapes | :
|
||
e Find the volume of 3D shapes I :

e __ - a
| Name 2D & 3D SMPGS || Re(‘,oqn\ge prisms O sold object with two identical ends :
: I and flat sides |
Il ‘ 2 |
OHEmmANEA 0Ois8 S|
| Girce Sque Reclonge Triongie Rhombus Trapezim Paralelogyam Hexagon ” m section vil oo be |dent\cal\. . |
é DOFSAD & e
Il

Trianguloe 3 Savare based | O eylinder although with very similar properties does not :
Cone Cylinder Sphere Prism Tetrabedron (b0 P I have. lat faces so is not categorised as a prism |
_______________________________ -
_________________________ PP |
| : Sketeh and recoanise nets |
: | Do they have the same ) /A ' :

—_— + Visudise the folding 1 T 1 rumber of faces?
A 1 | of the et ) I 7 I
i | | Wil t make the | | L Where do the edges V I
cubod with all sides | | o Join? ] :
touching | | S

I | Ore the shapes of the -

| | faces correct? I
lem grids help to draw accurately I |
_________________________ J________________________J

[ 2 x 7 X rodus? + 7t x diameler x height ] Oreds — square s Creas and vobmes can be. |

Volumes — cube units lft in terms of pi

-
I Plang and ehvatjms | I w Sketching nets first helps you visuaise all the sides | | Vobms Volume s the 3D space it takes up — dko |
I that wil form the. overal surface area | | knonn as capacity if using lqus to il the |
T AR i
_ S V1 o Counting cubes |
Ili I e
2 e ome 3D shape. vomes can be |
front side plan 3D Shape Il F"Og;tﬁgnd 2x7 5 | : U cakulated by courting the number of |
I The drection dering the shape f LY it et X7 e cubes tha fi. e the shape I
| s beioiadsewe || o g (PO RKE] 2| |
ide i 2
I__________________________________! : face. and coub Bottom 12x6 ] € : : [ Cubes/ Cuboids = base x width x height } :
|Or' ea Of JD SMPCS o For cther shapes - ot al the s : I Remember muttiplcation is commutative |
| are the same, so catulate the | |
| Rectange L] Trande indiiduaily | | |
| BasexHeight | | | | JxBasexPerpendevhr height | — — — — — | | Cross section |
I o o T T T T 1 I
| P— I | Surface area - Cqﬁndefs The areai of the circle I |
B I I
| Paralelogram/ Rhombus I : — / 7T X radis? | | |
| Base x Perpendculr height ‘ - : |
| rpendcul heigh | | roumference The vidth of ths face i the | : Prisms and cylnders I
| | M — e gs the cireurference | | Cross section = area cross section X height |
| Orea of a trapezim Orea of a circe | | 7 T x diameter x height | | I
| Larb)xh. T X rods? | | (= | L Hei@ht can ako be described as depth |
I I I I r—-——————————=—=— -
| | | |
| I | I
I I
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YEAR 9 - CONSTRUCTING IN £D/3D. ..
Constructions & congruency

T W - T == -
| What do [ need to be able I Heuywords |
| | .
I M I Protractor: pece of equipment used to medsure and draw angles :
: By the end of this unit you should be dbke to: : : Locus: set of points with a common property I
* Draw ond measure angkes Equidstant: the same distance |
|+ Constuel sook s : | icécorectangle (a stadum) — a rectange with semi circles at either end !
: * Find locus of dsstance from poirts, Ines, two | : _ - o 9 |
| e I Perpendicular: nes that meet at 90 :
| * Construct perpendculars from points, Ines, | | Qrc: part of a curve |
| anges :| Bisector: ai Ine that divides something into two equal parts |
| dentiy congrerce || Congruent: the same shape and size |
|« ldentify congruert triangles I |

| Draw and meastre angles |

Make. a mark at 35° with a penci
0Ond join to the angle. point. (use a

ruker) .
7

\\\%

YA
7’

Draw a 39°
ange

|

Oll pornts are equdstant (the same
distance) from the fixed pont in the
midde.

O picture of a car 1s drawn with a scale of 130

ot

For every lem on my image is
30cm in redl life

\
/ \
7

|
|
|
|
I
-’ \ |
|
|
I
I
I
I

foe

/
|
f

/ : The ange

The car image is Equipment needed

B—o

f the poirt is in the corer

| Make sure the cross i at the end [0cm mage. - Redl Ife The radus s the dstance

| of the e (where you want the - em - 30em T\ < it can only meke a @UMTV from the fixed point

| gk ~ giOcm 300cm ¢/ = —

— e —v e -

| Locus of a distance from a straieht ine

I Construct a perpendicular from |

I Ol points are a Oll’\t .Pm
f equidstant (the Oko a perpendcular bsector Line
I same dstarce) Because if the ponts are “ E /
from fne -

Joined, this new line. intersects
t at a 90°

Use a compass and draw an
arc that cuts the ine. Use the
poirt to place the compass

)
P

"

|
|
|
I .f' ont,

|
| :

A

| The ends of the Ine are

The Ine is straight so a ruler
I fixed points

is used for the straight Ines

pardle! to your origindl ine Peep the compass the same

dstance and now use your
new points to make new
nterconnecting arcs

Join the. intersections with a

1 Locus of a distarce from two nes

I [ 0o an anale brsector }
This cuts the angle in haff

|
|
|
: feep the compass the same size and use
|
|
|

From the angle vertex draw two arcs that
cut the nes forming the ange

i the new arcs as centres to draw
47 intersecting arcs in the midde

;«%ﬂ Join the vertex to the intersection

2
|
|
|
|
|
|

pa |

e Equipment reeded |
|
|
|

-
=
|
|
|

ruler
feep the compass the same Oll points on this ine are.

size and drai trio arcs from equidistant from both points

|

| Congyuert figures are identical in

| size and shape — they con be

reflections or rotations of each
other

Constructing Triangles

Side, Gngle, Ongle T

I

I

I

| [
| Side, Onge, Sice
I
I

I

I

I

Side, Side, Side
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Congruent shapes are identical — all corresponding sides
and angles are the same size

Because dl the angles are the same and OC-HM BC-LM
trianges OBC and MM are congruent

= Conrecting the arcs makes the b\sectoq

| [ [P is a point on the Ine the steps are the same }

I
I
: : Side-side-side

Ol three sides on the trigngle are the same size
I
: : Ongle-side-angle
I Two angles and the side connecting them are equal in
[ two triangles
I Sde-ange-side
: : Two sides and the angle in-between them are equal in
Il
Il
Il
Il
I

two triangkes (it wil also mean the third side is the same
size. on both shapes)

[ Right dngle-hypotenuse-side ]

The triangles both have a right angle, the
hypotenuse and ore side are the same




9 — Trigonomelry

Using sine to find sides a

nd angles

Key point ”-'B Key point EE

The side cpposite the chosen angle The ratio of the opposite side to the

{amgle #in this diagram) is called : M
b i i | i
the opposite side. The side next 1o ST ET S DD

fiis called the adjacent side angle.

Key

point ﬁ”

You can use inverse trigonometric
functions to work out unknown

The sine of angle ' is writlen as angles.

opposite SRYpIRCHLEES SIne . i ‘ <
N —pposia ] , sinf=x,s0f=sin""x

sin =

Work out the missing angle

4ecm
b Cc
20cm ‘
xocm
10cm
3 [J

adjacen hypotenuse
Worked example \\ Questions
Use the sine ratio to find the missing angle in this right-angled
b - Work out the value of x, correct to 1 d.p.
Label the s;dc:.imul a vem
)
1Dc,m
T3em
hyp}
Using the sine ratia
t
sinfl = Oppm_ £
i Vo red to find sin™ 5
m!mnmmnnymrulwm CGFL‘-(—_‘:: r\'1a:h‘)

Answers: :9'€2

i = 2 ]
- B En FEHEOEE Videos 329, 330 and 331 6L q ¥ZE ©
—

H

[ Using cosine to find sides and angles

Key point »~ s_i')

Key point
The side oppesite the chosen angle yP

(angle @in this diagram) is called The ratio of the adjacent side to the
the opposite side. The side next to hypotenuse is called the cosine of the
#is called the adjacent side. angle.
The cosine of angle & is written as cos 8.
opposite Nypotenuse 0 adjacent

L] o8 U= Fypotenuse

adjacent
Questions:

5 Work out the length of side x for each triangle, correct to 1 d.p.

b
&/ 3
¢ Q
12cm
ﬁ 20cm

Key point m

You can use inverse trigonometric
functions to work out unknown
angles.

cosf=x,sof=cos ' x

For examples look at 9.1 "using
tan’ and 9.2 ‘using sine’

Answers:
ol'€§ 2
€6l q

L6 e

Work out the missing angle

Corbett Maths
Videos 329, 330 and 331

<06

09

St
.DE
-0

(6] =|3uy

| &

Hr-* bal= | o

sanjea 3u] yex3

(gurs

bl =

@
1
Z
_E.II\

I
(p)soa

0
(Bjuey

Using tangent to find sides and angles

Key point »= Key point »'” Key point ”D Hint for Qb:
The side opposite the chosen angle The ratio of the opposite side to the - . . - 5
e R e e You can use inverse trigonometric Tan33 =7
the opposite side. The side next to functions to work out unknown Rearranges to
i 3 of the angle. -
is called the adjacent side. angles -1 5
The tangent of angle  is written 9'8S. tan#=x,so#=tan"'x x = -
fans:

; anuse tan .
ST P hypotenuse as )
ite
tan 8 = 2PPS

adfacent adjacent

ﬂorked example %\ .
T Questions

5@ the tangent ratio to work out the value of x, correct 1o 1 d.p.

in a right-angl

For a worked example to find a missing angle

e triangle, look at 9.2 ‘using sine’

‘Work out the missing angle
orrectto 1d.p.

Work out the value of x. c
sem -.
a c
b cm
e xom ° Gem
tan @ = = o
a t 10em
oppasite = x f_,_..{ldanuy tha opposite and adjacent sides. |
adjacent = 8 =
=340 ,/,[Subsn'wwmsdss and angle into the equaion. | swers:
tan4s = X Corbett Maths «b'EG D
B . P o
" e T e o Videos 329, 330 and 331 8¢ q
& x tan34° = x Usa your calculator o work sul 8 » fan 347, .
\54;'1I'tnldpl / £G e
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YERR 9 - REPRESENTATIONS,
Probability

Probability of event 1 X Probability of event 2

e P(5) = -

The possibk. outcomes from roling a dice

- mImr—————-—_-—_- - - - - - - - —_ —_ —_—_—_—————————— — — — 1
| What do I need to be able Hl‘\euwords |
I to do? I I
: : : Probability: the chance that something wil happen :
|| By the end of this unit you shoud be able tor || Relaitive. Frequency: how often something happens duided by the outcomes |
|+ Findsinge event probabilly I Independent: an evert. that is not effected by any other events |
: Em Qfgngegiﬁgfgcn%g : : Charce: the lkelihood of a particular outcome :
|« Find independent events 1 Event: the outcome of a probabilty — a set of possile outcomes I
: < Use dagrairs to work out probobilties | : Biased: a built in error that makes al vales wrong by a certain amount. |
I I
L . - ]
—_————— e i ————
: The probabilty scale o: : Singke event probabilty Relatwe Frequency :
I I I | I ‘ Probabilty is alwaus a valve between 0 and | ‘ I I Frequency of event I
I
| Impossile Even charce Certan |1 Total b fout I
| Oor0” 05,2 or 507 lor 1007 || = The probabiity of getting a blue bal s 1 : I DN IEILHET OF OIHYLEE |
| 2 |1 00 ~The probabilty of NOT getting a blue baH \S 5 I |
| > I (oo . . | Remember to cakculate or identify the overall |
g NS Temt ettt} eewoons |
| = (1 vil have. g probubilty closer to | I L Colour Frequency Reltve | |
: OO 8 / o I : The table shows the probability of selecting a tuype of chocolite : : Frequency :
| | | | | I Dark Milk White
| L =z L] Green 6 03 |
There are 2 ' ) 015 035 [ |
pnk and A There are 5 possible outcomes : : [ Yelow 12 06 |
yelow buls, so So 5 intervals on this scale, each I Plwhite chocolate) = | = 0.5 — 035 I |
they have the ntenal vabe ' = [ -05 1] Ble 2 0l I
somepovsblly ____ _ _ _ L _________ ! : |
f ________________________________ 1 20 I
| Expected outcomes Expected outcomes are estimations It is a long term average rather than a ” |
| prediction T Relative frequency can be used to find expected :
| I outcomes |
: Dark Milk White 8 :]eegxpenment s carned ol 400 “ eq Use the relative probabilty to find the :
| 015 035 0.5 Show that dark chocolate is expected ] %%ﬁjcg gﬁzome for green f there are |
| l , fo be selected 60 times :I |
| " | I
l The sum of the probatilties s 1 0.15 x 400 = 60 || Relawe frequency x Namber of tmes |
| 1] 0.3 x 100 = 30 I
rre————-——-—-——-—-———,—_ee——e——_——_——_——"———1trTr - : —-—,——_———_—_—_—_—-—_- m--—_— 'I
: lndependent events | | USIHQ dla@[ aMS  Recap Venn diagrams, Sample. space. diagrams and Two-way o:
s [ tables
: The roling of one dice has no impact on the [l Cor Bus Wak | Tola
| roling of the other The individual probabilties | : Bous 5 24 14 53
: should be calculated separately : I PP o N o
| : : Totd | 21 44 | 3 100
I
I
I
I
I

P = |
| Find the probabilty 11 1 ”
| of getting a 5 and P(5and R) = X1 t
La red f
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