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- SING NUMBER. ..
oo s Non-calculator methods

IVJhatdolmedtobeablatodo?

e Estimate soltions

, Overestimate: Rounding up — gjves a solution higher than the actual vabie
*  Understand imits of accuracy

e Understand firarcil maths Underestimate: Kounding down — gives a solution lower than the actual vabe

|

| |

I Bg the end of this unit you shouid be able to: : I Truncate: to shorten, to shorten a number (no rounding), to shorten a shape remove a part of the shape) |
l * - Use mental/written methods for the four | : Round: making a number simpler, but keeping its place vaie close the what it originaly was |
| number operatiors | | Credt: money that goes into a bank account :
[* Ue four operations for fractions I | Debit: money that leaves a bank account '
|* Wit exact answers | | Profit: the amourtt of money after income - costs |
|+ Rowd to decimal places and signficant | | Tax: money that the. goverment colects based on income, saes and other dctivties [
: figures : : Balance: The. amourtt of money in a bark account I
| I |
| : l |

037 to | sgrifeart figre § 04 | you identfy cakiaton errors
000000037 to |sgfeant. fare & 00000004 'I

| Ony vale vithin these imits would I
truncate to 64 to Idp |

I L I
| Oddition/ Subtraction B | Sublraction the order hos 1o stay the Same.  Foymgl witen methoc 0O
| Oddtion is commutative |
[f— : ) 7 360147 = 360 - 100 — 40— 7 HToO H T O |
| o0 © o oo T Tel7 R

~ .... + .. .. + .’... o Number ires help for addition and w1slalz] - 2.4 09 I
| Modeling methods for it subraction sbtracton ' I
Lo Bar mocek 6+ 3-3 + 6 « Workng n [0’ frt as mentd |
le Number ines addlion/ sibraetion Remember the place vabe of each cobmn |
I'e Pat/ Whok dagrams The order of addition does not e Show lationshi i You may need to move 10 ones to the ones |
| charge the resot s FETSS N 0 be ab to et |
| |
| Decimals have the same methods remember to aign the place vae |
L i s s e s e o o — —— — ot T — o oo (oo 7 7ot oo (o o o o o o ot o S ot o s -l
B e e R R R [ L o & T e T o e " |
IDuison methods  gotwmm 5 g ,  Gmwsss I Mipkdinmethod . ttdmdiens @)

e == +4 —=Ts C Perform muttiplcations as integers
-+ 4
: 3584 + 7=512 7:3°5 8 Breck up the dior using ” Tils €4 02x 03 = 2% 3 :
Division with decimals factors et
I Make adustments to your answer to |
| The placehoder in dsion methods s essential — the decimal ines up on the dvidend and the quotient T rid el st match the question: 02x 10=2 |
| 24 + 00— 24+ 02 —> 240+2 Il %—%n t e 6 IOOOi)E_F;Iogs |
L J Repeated etore b <+ = (.
: Ol give the same sobtion(;srepresentthesam proportion ” Less effective. method espe@v addton :
L Muliply the vaibies in proportion wtil the disor becormes an integer e ”_ fo biger tpleation :
T T rﬁ‘—'_——__—_—___D_‘”_ _______________ |
sl e g S s @
on action a recipr
—X= 3
s ) - D 35 [ | s
I Z_Z 2 g . 2 4 same 15
57 ETE °n 5.1 e 5%3 4| aiume !
I 1272 4 |
gl A K Bl Bl R oo gl ol Tl T S e R P = = T T T I T T T TR T
| Exact Vabes Leaie a5 3rd | Estimation @ |1 Limits of gccuracy |
l Leave ntemmns of J120 oo Tan30- 1 :I Rownd to | significant figure. to estimate |: andthwtmbwnw_,toﬁ%mwﬂwtto :
| (e 360 Vaom R II Al4x 3.1~ 20x3 ~ 60 |j iEeEsnaraniicase el
| ./ ~3x36m:-12n Tem |= o || et Error nterval >26.45mevabes’woukil
}-—__——__—-_—-—__—__—-__—__——___—__—-_—-__—-__——-__—--_--__—_—__-—-__-—_— __-'l megmlﬁmmto :l et & ) raundlo 63 :
Iy tsonestmaton 1)
| Rounding 0 2.46 192 , : - |
| 246192 (to dp)- s ths doser 0 246 or 247 ’ :' The s on underestimate because. I: [
I ' * ‘both vakes vere ronded o ||
' 247 Thlssmthemmberlscbser'lb —— I= :
246
| Sontoart Faes T oo o
| 310l st e 4o B || ottt mctmie || T ——— ">
o | significart figwre is g 6.4 the vabes woud tareate to 63 nterval

| 37to tsgnficant figre s 4 nonzero number I} al aspects of maths — it hebs |: vakes voud targate to zastmft:%g:
| I f
I |




USING NUMBER. ..

@whisto_maths TQPCS Of YIUInber’ @ S%UGI’IC@S

I\Alhatdolneedtobeabletodo?
I

Factor: numbers we muttiply together to make another number

|

I I

i '

I I

' Byl endich Ui Uil gousodibe bl ilo: ) | Mokiple: the resut of muttipkjing @ number by an integer |
| ©  Understand factors and multipes I ‘ ‘

. HCF: highest common factor. The biggest factor that numbers share. I
| * Express numbers as a product of primes | | , ‘ |
|+ Frdthe HCF and LOM B LCM: lowest common muttiple. The first multiple numbers share.
| + Desoribe and contine sequerces I Orithmetic: a sequence where the difference between the terms is constant :
|« Explore sequences | | Geometric: a sequerce where each tem is found by multipling the previous one by  fixed nonzero rumber |
| '« Find the th term of a inear sequence | | Sequence:items or numbers put in  pre-cecided order |
I I |
I I |
] e I

—————————————————————————————————— (G- ———— ==
: Multiples  The ‘times tabk’ ofagvmmmber@“FmtO(S °:| Prime numbers |
1] ® e @0 Onasca hep represent factors ® @000 00000 1| o |nteger ' |
| Olithe rumbers in this Ists below are mutipkes of 3 [| soooe Mgsoflo 0x lor Ix 10 II « Oniyhos 2 factors |
| Iy 5x20r x5 510 . . _ |
[36amb. | [ smexae.. | I A - Ve anditsef g fet pine rumber
: This kst continues and doesnit : : Factors and expressions Th:.dm; (ﬁilf § | : The. only even prime number :
end el I
| e | EEEEEE e |
| Non exapk of o mulie ot s et || bl B b [ 6.3, L6x, 2x,3, 5%, 4 ] I| Leamor hore4o quek recdL..
| 4515 o a ot of 3 Treas G G 1 2357.1817,14232. J'
I becase tis 3x 15 X 3 oy
| Wt u (1) § 1 Ql
Prodet of pme faclors e Finding the HCF and LCM }
part-whoe HCF — Highest common factor LCM — Lowest common muttipke
’ ek ———
| HCFofi8and 30 | | LCMofISand 30 |

- 12.36)2 18 1§36, 54, 72,
12,3 5@|o 15, 30 30,60,

|I
i
:I
|
i
s )
|
il
il
t, The first time their
|
|
(|
i
I
M
|
1
i
|

X, ¢

Tde db @éb

(O thvee prave foelor trees ﬁmﬁex,. the some. nmmmﬁ.&

302X 3%D - Mtpieation of prme factors
iy e bactors Sor predetons

eq0) Hxd Ax3x5x2
B0 20x5 Ax3x5xH

———— ——— — —— — — — — {— —— — — — —— —

———————————————— r 1
| | Orithmetic/ Geometric sequences Il Other sequerces |: | Finding the nth term (R ]
: o Ewhtemiste | |
_dmgebgacommmdrfferemThss I HbormctSeq,ueme em s U This is the 4
: ound by addifion or subtraction between terms | 12358, Wi :: st 4,8 12 16, 20.... :
| (Geometri Seqvences ) change by a commen ratio Ths |I Triongor Nombers — bok . the formatin 1!
| is fond my antthcatton/ dwvision between terms. il = Il 4" 4’ ¢ 'l‘ :
| io B Bl 15600 1w 7,015,422 |
dffererce — bt ' 3
|| Tern to term e - how you get from one tem I: Square Numbers — book at the formation :' th‘:‘rg:e"”@m' S‘Wm‘; j
(umber in the sequence) to the rext term l | I
| N ogm T aq6 n +3 '
Posttion to term rule — take the rule and substitute in a |: LICLELLL R :l / T s the comparsen (dffereee) I
| postionto find & term Eg Multiply the posttion rumber : | (I Thos te orstant ifcrce wam?£m| m:gﬂ“ |

| by 3ondthenadd 2

e — — — — — — —— — — — — — — — —

Sequerces are the repetition of  patten 1 between the tenms n the sequence sequerce

— — — — — — — — — — — — — v — — — — — ——— — — — — — — — Soo——— w— p—



r-—— = =-—=—-- 1y, - - - - - """ =-==-=-=——=
| What do Ineedto be abe todo? 1 1 Feuords

|

| By the end of this urit you shoud be able to: | | Standard (index) Form: 01 system of wirting very big or very small rumbers

|
I I
i '
| |
| = ldentify square and cube rumbers I'I Commutative: an operation s commutative if changing the order does not change the resut. |
'+ Calculate higher powiers and roots I'I' Base: The number that gets mutipied by a power |
: * Understand powiers of 10 and standard : : Power: The exponent — or the rumber that tels you how many times to use the number in muttiication |
form I Exporent: The power — or the number that tels you how many times to use the number in mutipication '
:  Frnow the addtion and subtraction rue for | : Indces: The. power or the exponent :
indices )
. g . | | Negative: O vae below zero.
I Nmtmd pover 2640 and negatie | Coefficient: The number used to mutiply a variable :
|
: * Cakoulate with numbers in standard form L jl
EEEseesEasssEsE=asmsbhekEamoa= e ===y T wta
| Squre and cwbe rombers (W) Genmbes @ 0 oness and roofs |
| §guare numbers 2 e @ s ' .r‘-‘ I n | 1 - pover |
| / \ 0 108 I i " {rumber of times |
| 1 4,9.0... o | 8 27,64, 125... \ I muted by |
| 54 I tse) |
| 06~ 2x X Ax3X3X3 /7 \ || X~ et |
I [@x3)(2x3)+ [3x3) g 6 |l |
: P 6x6x6 /\ /N ” _Frirgtrenth|
£ i { of any vale |
I§ vidd =12 B Vzi6=6 @@@@” R
L e e e e e e e e o e e e e e o e o e e . e , |
e e e e e — — — — —— —————— e e e e o = | stratedies for square roof
| Standard form 0] 1§ 1 ! | @1 vaT0000 = V8T x V0000 {
; D 0 L ] =9 x 100 I
| oy number o | e f 0" 102 102 I o |
| between | and I =900
| st (0 0 f\ +0| 00l 000 I :
I / l————=———=——==
| . Negative poriers do not 1 ; . |
l ng_rg%4 Non-example Ony vake to the power O always = | IIQMMM[
L3 0 " Nombers in standard fom with negaiive | e |
| -32x10x10x10x 0 ) ‘ il b RS i pa"xa"=a l
| - 32000 s3x e R T — [ — , |
: 32x 10+ ’3.JXI'6XI6X-1-5X'I'6 = 000032 :: [Vam.:_an-a"%ﬂ :
___________________________________ | |
[ m ST e T e e e ] (S T W S P P e e e e e | (S T e S e e s s e e e vy -
| | H andard form cakculations 0
I I | | | Qudtion and Subtraction  Tip: Corvert into ordrary rumbers I
| | | I first and back to standard from gt I
I I | X the end :
| I [ o6x 10°+8x |
! @ o (23)* =23 x23x 23 x 23 | e R .::t.“g;.os |
I oy | 6= @7 0 I ; : ; || - 600000 + 800000 e I
| by Hy The sae base ad poser s epected se the addten | | = 1400000 Tssnte = - Lo o o |
: teef = | =q66=q%=1 : | bt for indces Il = 14x10° final answer . L4X (:0);' |
| h - |: (23)* = 21— xp =324 =12 ” Mitileation and dvsion =
| [ Negatie redces & it rcate J Iy 0 S :
: neagtive. solutions : | NOTICE the difference 1] 15X 107 4 oo bok ke the I
et ' :(2x3)4 = 2x3 x 2x3 x 2x% x 2x3 H 03x10° & o sk | |
| 2°= Lokng ot the sequerce. | | : ' Y @x 105)"'x 0°) ke | |
| L1 - can hepp to understand | | maddﬁmhwoppies ONLY to the poviers I vabes for N and '
[2=3 reggtive. powers | ' The integers stil need to be mutipled | | ¥ 105+ 103 tre powers of 10 |
| l 314 12 | 0s two separate I
2.1 I (2x%)* = 16x | i |
7 =5 g I =5x 8 G o0 I



! thn‘ do | need fo be able fo do? i
.  You should be able fo : !

o Wrife numbers in sfandard form 1 - - - o e
*  (Convert numbers written in fey Words

standard form fo ordinary E
numbers i

E Standard Form: a system of wrifing very big or small numbers
ECommuToTlve changing the order of operations doesn’t change

5 :
1 1
1 1
1 1
1 ]
' :
i .
1o Order numbers in standard form IThe result B E
e Add/subtract numbers in +Base: the number thaf gefs muifiplied by a power ]
5 standard form 11 Power: the number of fimes the number is used in a !
e Mulfiply/divide numbers in + 1 multipication E
]
' standard form 1 tIndex: power (see above) !
' 1 i
+*  Use acaoulator when working 1 : Exponent: power (see above) E
; with sfandard form +  Nlegative: a value below zero :
» Converting ordinary numbers into standard form E E Converting sfandard form info ordinary numbers i
1
: Any integer | EXM : : Example | i Example 2 i DNon- EXO!T\D|CS > x :
' | | | ¥ | s -
1 x ' must be between lond 10 ] i tw > i
! | =7x0%90 | =125x 0x0x 10X 10| Govrime remmermzme ' ¥ =25 0x 10X 0 | o - !
: Ani{number I | | e E | TRAEARED *412x10x10 | g 184x10 - W62
vobetween land 0 | L7y g0 Dopgsx et auxiet 1 ez000 | e ! matteoly |
R A A IS £ S S Tl ™
o == = = S =t o S S S i e e P R e R e N T T T AT m——_———_—————— ]
+ Index Laws Recap 1 Ordering Numbers in Standard Form [T 0T 02] 0 ] 0§ 0" 07 03] |
1 i 1
' 10 ox ox0- 1000 3 II 10 412 j),( o* 2 xl 02 3,25|ix 0 24 I 0% |
1 . Foch tme lodd 31 ]
1 oefothe 1 i
L 102= 0x 0- 100 7 (Sotnn) i 300 141200 002 3281 0024 !
1 1! - = 1
E )Ho ey 1 2x 107 —>  24x 10— 31x10° —> 3281x 10— 42x 0 |
' 10 pelen | 4l oos———o——-oooossosossssossososoooosooooooooooooed '
Gl “ e e e il A L B e e e =
Y O i o + 1 Adding and Subtracting Numbers in ++ Muifiphing and Dividng Numbers in i
: '(i - fmsrmeers )11 Standard Form 1+ Standard Form :
1 -l 2 " = 3 ‘ [N 1 1
.l ,2 " [ reembmey 6, 5 X (21x 107 x (33 x 107 !
PI0 L e (21x10)+(33x 10) T .
i ( reglverembers ) 01 ) i multiplcation ision problems, you can multiply 1
1 ™ 11 Foolproof method: convert both numbers fo ordnary ! 1
: |O'2= | : : rumbers and then odd E : A values and the look at the powers of 10 :
: 100 10* con even i 6 3 ! . ° > !
; SO R0)(33x0) f,  SpIXDX D
_1 - " 11 . = o i
%% e 2100000+ 3300 A3 e f
. S ¥ <2,103300  fuisaiine) 11 OFHAT oL o !
S e~ === = . 6 ) your answer in ' Tb70X
+ Using a Calculator i | 22103%10° (e tomguenin) 1} % 3 ]
' I we reed fo ' the question : ! X
G e i —_— 1
i write 13x 10° in o "‘"“‘__T"_‘"'_;___E: 5 5 .
b o ool ¥ (732x 10) - (28 x 10) ¥ 28x10)+(7x10) !
1 X 0732 - 00028 'y !
! put 130nd T b28x 100 oux IO !
: MPYCSS- ( Your cacuator wi : : = 07292 | : i 7 X IO5 = |05 OLI' X IO :
\ ﬁ . m l _ N m n_ m-n .
S Thenpress 3 for | Zomer"mg'ﬁﬂmw ! E = (292 x 10 07320 E ] . :
! The power ‘ :;‘;ﬂ‘ff,‘?ﬁ’ms"“‘ ' | Remember, the best way fo work ouf a 00028 ! : 3{:):()503: m’"m‘gﬁ"xf%;"; ?;Soélsmmnumw pelven :
1 H subtraction is with column methodt 0r292 | “4x 0 1
1 1



— PROPORTION. .

onbito_mlts Percentages and Interest

_____________ 1) |
I\A/hatdolnee,dtobeabletodo? :ul‘ﬂuords ,
l |
end of thi should be abke to:
: ?gt?anm th‘dus wur:;ag;u P : : Exporent: how many times we use a number in muttiplcation t is written as a power :
le Work out percentages of amownts I Corrmm interest: calcvlqtlng interest on both the amount pls previous interest I
I herease/ decresse by a given percentage | | Depreciation: a decrease in the vale of something over time. |
I'e Express one rumber as a percentace I Growth: where a valse increases in proportion to its current vale such as doubling I
I Cobuite simple and compound interest : I' Decay: the process of reducing an amount by & consistent percerttage rate over time. |
|+ Cabubte repeted prcentoge chorge. | | Mitpler. thgfmmber you are. muliplng by :
«  Find the orignal valve Equivakent: of equal vale.
| , L |
|° Solve. problems with growth and decay T |
S ::I...L...—.:-..:-_—_.—...—..—_—_—...—...—_— e
| Compare FOP (R [ Corparsors e eer e sre fomal_] '{ Fractlon/Percenmmofamant (R }
70 ot of 100 i >
I 0 — [t =P squares —>$§ = 2 70@““ II Find = ofggo lewlwlwuul I
: 100 oo TOhndedts' TP ox :' — :
Usng @ ) Tty l £36
| lmm.m i 07 I g forentzr :
| = Be careful of recurring decimals |: iemember 07 of £60 = £6 576070 I
. eg | -03333333 ||| 260/ 50/of £60- £30 607 of £60 |
| O $D [Conettoa dumd 3 -3 i ’ 607 K ECO- £36 -06x60 |
| This wil gve you the answer ™\ x 100 comerts The dot above the 3 I -£36 |
L o tﬂﬂﬂf@‘%_________._____'l____...__________________'
T - e 1 e a2 1
| Percentage increase/decrease @) || Express as a percentage |
| 1007 P 100/ ozl 27 per eveny 50 54 per every 100, :
7 547
i 77777 w] G | |
| 427 Dweasebg56/ hcreasebg 27 || P - |
: 1007 - 587 = 42/ Mitpler 007 + 127 - 12/ Mitler “:50 i"“‘"" 1B 100 :
| l00-0%8-042 4 Less than | 00+0-1la 4 Mot i sz g |
—————————————————————————————— g (YR / I
——————————————————————————————— I | Can't use equivakerce |
| mzle and compound interest e 437
Compound bnterest | |~ cto0 ] Orginal amoant: £100 | easiytofind per |
<J°'/_" ’ . o f ) g l | hupsted Decimal percentages are stil a percentage. |
| m Tess nvests YEEIID b I |
I Jomes invests £100at 107 2 e 3 .§' |-z ==-==
| compourd m ¢ é | ———————————————
| i‘.”nﬁ?ﬁ’%?éié The origina vabe icreases  interest for 3 | Fm the original vabe
by this amount. every year years el Y3 £13200) & | | Percentase. cakulations
I_. ______________________________
_______________________________ ~ :
| Repeated percentage change Derecilin : ! Uﬂ o X gl = J
| De.preaatm cabulations use mu!tlplers ess than | | | R
I@m&&i& £100 (o )i iiu I — Y T | hatest Lucy scored 607 of her questions correctiy Her
| Tess invests £100 score was 24 How many questions were on the test
| at‘ 107 compound £100 \ — 60%
| nterest for 3 f Number of o7 thena [ Ongnal x 06 = 24 ]
I

years - oceurrences ) )
Original amount Repeated multipler reduction of 107 24 + 06 = 40 marks

Total questions on test

|
|
|
I
|
|
|
: 0 car sold for a proftt £3000 with a profit of 207, How
|
|
|
|
|

e e i A sy sy —t— 10/ =6
I 1007 = 40
Decay — the vabes get closer to 0 |
The corstant mutipler is ess thanore. | much was the car orignaly?
/2
Growth — the vales increase exporentialy : l l , Origralx |2 - 3000
The constant mutipler is more than one [y ; 1207 = £3000
' 107 = £250
' £3000 1007 = £2500




- PROPORTION. ..

S Ratios and fractions

: By the end of this unit you should be able to: Ratio: a statement of how two numbers compare
* Compare quartities using ratio Equivakent: of equal vae
¢ Link ratios and fractions and make Proportion: a statement that links two ratios
comparisors

Denomindtor: the number below the ine on a fraction The number represent the total number of parts.
Numerator: the number dbove. the. e on a fraction The top number Represents how mary parts are taken
Origin: (0,0) on a graph. The point the two axes cross

*  Link Ratio and scales and graphs
Sole problems with currency conversions

I

I

I

I

I

I

Integer: whole number, can be postive, negative or zero. [
|

I

|

Solve ‘best by’ probems :
I

I
I
Il
I
I
I
Share in a given ratio : : Fraction: represents how many parts of a whole.
I
i
I
I
]

Combine ratios Gradent: The steepness of a ine
L b !
R T LS e I T T
| Compare vith ratio 1! Ratios and fraction || Sharing a whoke into a gven @ |
I ; i || == W |
| “For every dog there are 2 cats” i Trees Fowers e I:[@_UQ Jaes and Lucy shofz £350 inthe :
) ’ ratio 34.
: - Dogls;ts . Urits have :: 3. 7 g :: Work aut how mich each person eams ||
| ﬁ thebe of | || ' .IIII'I”! || Modelthe Questin | I
| e tohas o et | | Besme | |1 Frocin of trees Fovers - oy e |
| came order s the. formation s wabeto | ! L 4 Cil I
| 4 conpate | || rs = 3:4 |
I N given . e ! Nurmber of parts of in grop 3 g_ |: : L |
| €9 2 woud represent 2 dogs for |~ Total romber of port | |
| eieny | cal —— |, A (AL | ettt et !
I-:R_GT:W-:;:—_—_:G:::::::: :ﬂa—:&a:é—:::::::l'l Whoke: £350 £350+ 7 = £50 :
0] gm& 0] 7 parts o share between = one part

: Graphs wih a corstart ” H S HE |
| - d;?ﬁptb xngﬂmm o 1 0 picture. of a car is drawn with a scale of 130 | | Bt back into the question I
| ‘ . I | Jomes = 3x £50 - £550 |

Form a straight Ine | I James: Lucy i |
| + Passvowgh (00) I The car mage s 2 (50 34 x50 HH |
K {1 10em mage. - Real ife I ‘ TTT] £350|
: The gradent is the constant ratio ': Qg e - 50cm Dg H £1b0£200 22 I
| ' > plem - 300cm ¥ Luey - 4 % £50 - £200 |

e b : This is asking you to cance! down
K@QSJ\_JD_M until the port indcated represents |

Conversion between currercies 0 =S = T

£1= 90 Rupees e (urrency is drectly proportional
For every £ of El-W0Rpes~N o
i have 90 Rupees - g D >

Show the ratio 4:20 in the ratio of In

I
I
I
The question stat ;
question states . This side has ¢
that this part has to 4 ’ 20 mwmw: :
|
|
I

| |
| |
I |
I |
: I
I
£10 - 900 Rupees
: Currency can be converted d : L3l 5 to0 - m n
, using @ conversion gra i . P
|8 " T [ Corvert 630 Rpees o Pooncs | ey 4
| & 900 I - the n part does not have to be an integer for this type of guestion
| e BT ORPSN o G309 T [ T e S R S R TR TR T e
| s . < 11 Combining ratios B R G
I_____._________H_:ﬁjgkulm_ ________ l :ThemtioofBbecwnterstoRedcamtersis5:3 :o. % |
| BCStg!E You could work out how ) |} The ratio of Red counters to Green caurters & 21 o © I
| // ’?/If? [much 40 pers are and : : - :
: // / (f) then compare 1 R o B to Rt Green @' o “ % |
% Compae the solin n the. | oo ,
: 4 pens costs £260 10 pers costs £600 context of the question : | 0: 6 :3 1
I | Thebestuae basthe || . , % l
L s £260+4-£060  £600 + 10 - £060 ovest cost per pe’ || Use equualent ralios fo alow |
i cots... e best v mears £ |1 COmParson of the group that is 'Eﬁ @m{:&% tof |
1 £ ht;""‘“ 4+260- 154pers 10+ 6-167pers | by more pers ,: comrmon to both statements e e :
|




— REASONING WITH ALGEBRA. ..
Testing conjectures

@whisto_maths
_______________ P T
| What do [ needtobe able  11feunords
| to do? Muttiples: found by muktipling any number by posttive. integers

Bu the.end of this urit you shoukd be able to: Factor: integers that mutiply together to get another number

Prime: an integer with only 2 factors

|
|
|
|
* Use factors, mutiples and primes :
I HCF: highest common factor (biggest factor two or more numbers share)
|
|
|
|
|
|
|

Reason True or Fake

|

I

|

|

|

:
Reason (lkays, somelimes never {rue : LCM: lowest common muttipk (the first time. the times table of two or more numbers match)

|

|

|

|

|

Verify: the process of making sure a solution is correct
Proof: bgical mathematical arguments used to show the truth of a statement

* Show that reasoning

* Make conjectures about number
e Expand binomiak

o Make conjectures with algebra
* Explore the 100 grid

e e e e e e e e ] — e e e e e e e e e e e e e e e e e ——— = — A
=== T . T T T T T T T r=o = = o T T T e e e -
| Factors, Muttiples and Primes (R ) : | True or Fake? Counterexarmpls :
| _ | Thi fsrit doublng it
| Muttiplcation part-whole HCF — Vighest common factor : | COY\J@C_W 4 / @ I
: \ modeks [ HCF of 18 and 30 ] | : 0 pattern that is noticed for many cases = :
I T Only one counterexample is needed

I ls |, ;2, 5, 6, q, !6 | I The numbers ': the sequence o diSPfOVC a COY])@CJ[UI’(’, I
l I | ore doubling each time. I
| 30 | 12,3506/ 530 I :
: e Common factors are factors two or more numbers share : :'-—_——-—_—_—_ _______________________________________
, 6 LM — Lowest common mulvk ’ Qiwaus, Sometimes, Never true.
: é b (LMot A2 | : : Fuery vabie always supports the statement Emmzo s <}O| n
I : Examples show the. statement being true and Do
| Olthree e foter @ 918 27, 56 45,54 : : SRS piter examples to show when it is fake. Z:g;?;;

b t the
: e ggﬁs;sm 12, 24, 36, 48 60 10 Never ] Noexample supports the statement numbers
[ Common mutiples are muttipks two or more rumbers share | |
s —————————= T D e e
1 Show that Conjectures

I |

| [ Numerical verfication ] Show the stages to a solution with rumerical values : : i e rumerical verication first :
Show algebraic properties of the solution Il Even Odd‘ Use pictorial verffication — the representations I

I |

I |

three terms

I
|[ sk vjleon ] You may want to use pictorial images to support this (2n) 2n + 1) of e of odd and even
:[" Proof ] Simple. proofs using algebra | = @irf(f_} - _On e_mithin e ___ a
e s oy A I
: Compare the eft hand side of an equation with the : | Exploring the 100 square I
right hand side — are they the same or different? L o B m e e T S et W
I H |lzsssa7§n a0 |
______:::::::::::::::::__:—_:—i| I terms of '’ is used ;;A |zug3wm 5116 17 Vm IQ‘\ZO |
: | tomake gererdisations P73 e e |
oebra s I o reorstios (21 |22)23(24 (25|26 |27 28 29 30 I
O I betvieen rumbers 332333435 36|37 38|39 40| |
Olgebra tiles can . I 1 I 41| 42| 43| 44 | 45 | 46 | 47 | 48 | 49 | 50 |
%%2:“ binomil o : : 5152|5356 55|56 57 58|59 60 :
Has two terms Posttive. ualles I Postions of rumbersin | 61 | 62|63 |64 |65 66 |67 68| 6a|70| |
: | relation to n form ‘7117273 74 75 7 |77 |78 79 | 80| |
I eXpressions. i T
(c+3E+3) = 2% +6x+9 | gy e [e{e[slslulolaln]] |
0 njmle]u|s]u]v]e[n]e] |
0 t The order of the binomial :I 3 +1 |
IS IS G quadratic has no impact on the | ; ~ |
& s oy tenes outcome. II Eg One row below n gg::r;;;tgntxa?}ﬁsf?he |
which simplfied to | '
eg (x +3)@3 +x) | : n + 10 relationship statements :
I |




~ DEVELOPING ALGEBRA. ..

Representing solutions of equations and
@vhisto_mahs Inequaities

[ e e = S T EOR it e e et o e et o e i s s e e e e e e
| What dolreedtobe abbtodo? | | Beyords |
| .
| fgthe end of this unt you shaki be obke I : Solstion: a1 value we can put in place. of a variable that makes the equation true
I, Form and solve equations and | | Variable: a symbol for a number we don't know yet

nequalties | Equation: an equation saus that two things are equal — it wil have an equas sign =

|
|
|
|
|
Expression: numbers, symbok and operators grouped together to show the value of something :
|
|
|
|
|

I I
|+ Represent nd nerpret sl : '

e Represen erprel soltions on g
: rumber e as inequaities I : Identity: On equation where both sides have variables that cause the same answer includes =
| « Drow straight re graphs and find : | Linear: an eqtéztion or function that s the equation of a straight e
| soltions to equations | Intersection: the point that two Ines meet
|« Form and solve equations and I | bhequalty: an inequalty compares two values showing if one is greater than, less than or equal to another.
L inequaities with unknowns on both sides : |

_____________ e e e e e e e e e e e e e e e e e e e o e e o e

—======oozzzzzboos 3(x+4)-30 IFomandsole nequalties @

|

1

|

L I

4 (e number IS greater

it s || & 4 :
|

I

|

|

I

|

I

FOfm X = x3 —p 2 —» ||
3x+ 2>l

Substitute to check your answer.
This could be neggtive. or a
fraction or decimal

bx =18 . s X €— 3 g— ) — |
° X>3

__________________._____________'___‘-_—_“_—_—_.T—':.':____.___-l e T s e e e e T e I
l'a’te. - - - - - - - """ -"-""-"""-"”""”""” """/ ""="¥"/—-" -/ _/_—_—_— T 1
| @ rohies the vaie it sits above Valses less than or equal to '
I o— — 3 bt akso more than - R
l B N T} O Does NOT include the vale it /]
| x>1 x21 sts above P I
| R — T3z s ‘ |
| Both represent vabies kess Both represent valies more ’ UL |
| than | thon | |
I inchdes the vale | Telides the vae | [
-

[ Poting straght e oraphs @

I 3 x the X coordinate then — |

x|~3l0 |3 Draw a table to dsploy this

These two knes wil cross at

0] - informati s
. 1 8 rformation | (24) because they are just x=
and y= they are paralel to —4x —4x
This represents a coordinate pair axes and meet in one place 4x+5=13
(-3,-10) -5 -5

|

|

|

|
8x+5=4x+13 :
|

|

|

4x =8 I
|

e e i e e |
s

|
|
|
|
|
I -
| - r y=3x-1 4 -4
| You only reed two points to form )
| astraight ine
: N :,mquaitte,s: unknown on both sides |
| Pbtting more points hels you romsyee I: [ 8x+5< 4x +13 ]_ > x<2 :
| decide if your cakulations are - The sobtion's the port | _ I
| correct (f they do moke a the tobesmeet | |

straight ire) 3 o ® |
: II : [T SN NN S SN S S N W 1Y Ong.vabeél.orlesswiu I
| Remember to join the ports to :I et el (R S :
| make 6 Ine |: I
| S S ISR o —— e —————— -




— DEVELOPING ALGEBRA. ..

Simultaneous Equations

@whisto maths

I\Aﬁntdolmedtobeabletodo?

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

e Determine whether (xy) is a soltion

Sole by substituting a known variable

*  Solve by substitting an expression

o Sole graphically

o Solve by subtracting/ addng equations

o Solve by adiusting equatiors

¢ Form and solve Inear smuttaneous
 equations

1 s (x, u) a solution

I an equation

7 X md y represent vales
that can be substituted into

| Sobstion: a vae we can put in place of a variable that makes the equation true
| Variabke: a symbol for a number we don't know et
| Equation: an equation says that two things are equal — it wil have an equak sign =
| Substitute: replace a variable with a rumerical valve
I'LCM: lowest common mutipke (the first time the times tabe of two or more numbers match)
Elminate: to remove
Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equas sign)
Coordnate: a set of vales that show an exact posttion.
Intersection: the point two Ines cross or meef.

: [Does the coordnate (18) fe on the e y-3x+57

Jli

|
| This coordinate represents
| x-land y=8

|

1
"

y=3x+5
8=3(1)+5

|

|

| s the substitution makes the
| equation correct the coordnate
: (18) 1S on the Ine y=3x+5
|
|
|

([ §(27) on the same ine? |
7#3(2)+5

“““@

Stephanie knows the
poirt x = 4 lies on that
ine. Find the vake for y

L No 7 does NOT equal 6+5

—— — —— — — — W— — — — — — W—— Wo— (— — ——— — V— w——

-

I Lnear equations are straight nes
I The point of intersection provides

the x and y solution for both
equations

Pair of simultanests equations
(two representations)

— e — — — — —— —— — — —— S—— — — vo— —-————-—-—-———-—-—--—--———-————-—-——--—--—-——-—-————--——u—-
——-—-—-—-———-———

1 Two different variabes, }
two solutions |

12+y=14 |
-12]

ol
= |
s 5 I
Substitute 2y in place of the x variable as they
_ represent the same vae

:SOIV& by addition Odkdtion makes zero pairs
: 3x+2y=16 o080  \=16 ”
+ 6x —2y =2
l———— eoeo06@e®/ _,
99x—18 ok 1
=2
... see |
3x+2y=16 :::— 1

6+2y=16

|

|

|

|

:3(2) +2() = 16
o
|

I
|
(2, 4)is the I% 3x+2y =18 000 =1
o ” vy _ x+2y=10 @ =10 |
|
2x =8 /
— +2 +2 ..‘(//=18 :
x+2y=10 _q |
(4)+2y=10 o0 :
x=4 t 2y=6 ’= |
y=3 w2 32 y =3 |
y=
_________________________ I
||So|vemac1pstmone 12 I.Sol\/ebuad fusting both :
|
h+j =12 Noequvaent vabes &]}r :|2x+3y=39 o0 =39=
Il 2n+2j =29 ||5x—2y=—7 00000 - _;
I 29 I| o w '
24 I | Use LCMto make equivalent x OR y valbes. I
2h+2j =24 emmm— I' Because of the regriive voles usng zeropars |
2h+2j=29 mij_j; _____ Il and y vakses s chosen choce |
(2 A

. - =5 o0 '
By proportendlyodutigore of 29| 1;‘;‘*2;’ 7*; L. =78 |

ons — = seee
AL CUSS CALL TN Ghoosti |I Nowsp!vebg ooooo |
an addtion or subtraction method | addtion Oaltionmakes 2210 pa[rs |



REASONING WITH ALGERRA, ..
Straignt Line Graphs

feywords

Gradeent: the steepness of a ine

What do | need to be able

| I
| |1
I o do? I

I | | Intercept: where two lines cross The y-ntercept: where the e meets the y-axis
: By the end of this unit you shouid be abk to: : : Paralel: two ines that never meet with the same gradient.

| PR QoS | | Co-ordnate: a set of valves that show an exact posttion on a graph

| |1

| [

| Il

| I

I [

: Sﬁﬁmt%e@ e Linear: inear graphs (straight Ine) — Inear common difference by addtion/ subtraction
Osumptote: a straight e that a graph will never meet

*  Find the equation of a ine. from a graph
* hterpret gradent and intercepts of real- | | Reciprocal a paur of numbers that muftlplg together to give |

ife graphs

: Lines parallel to the axes o Oll the points on this ine. have
i y=3x—1 3—»5 x the x coordnate then — |

‘@ can be ONY positive
or neggtive vabe inchidgg

| a x coordinate of 10

R
| |

price per pen

|| l
I :
[

I / L P v I -3lofs Draw a tabk to dsplay this :

| <l BE N Lines paralel to the y axs take the form x T PR information
| Intersection | i ) - & and are vertical I J :
| ponts ~ - - e l I This represents a coordinate pair |
| , —tr } Lines paralel to the x axis take the formy : : (-3,-10) |
| | S N R \ = a and are horizortal 1 ) |
I 5 N ’ i N oOnthepontsonthsine have  eq(3-2) (7,-2) (- T You orly reed two ponts to foma |
| , L] aycoordnate of -2 alllay on this Ine because the T Straight Ire I
| y coordinate is -2 1] |
I S |
| Compaf e G( adients : : Potting more. ponts helps you decide. |
| X Y2 The gredter the f your cauitios are correct (f |
| y=imx+c | et —tre steeper Il [ teydmeadgiie |
| yx the Ine. | : |

" |
I x Il I
e v, 1

| Thecoefficient of x the  ~° 7° "L 2 * .37 ux4 v I Remember to jon the points to make |

| rumber in front of x) tels us /-d- Paralel res have the Il ~ aine
| tegukridtere j sane, grodert 1 : |
. _ - e ____ e e l
P == ————————— W LT T T T T T T T T T T T e e e e e 1
' Compare, Inter cepts y =mx+c The vale of ¢ is the point ot | : y=mx+c The equationof a e | |
| 02 a2 e the hr;e cgosses they | | The coefficient of x (the number in front con be rearronged: Eg | |
: AL acs. Y rtercept I] of X teks us the gradert of the ine y=c+mx |
I _ |
| g-%x The coordnate of a y intercept |: _\_4 4_The valve of ¢ is the poirt at c=y—mx I
| vill abways be. (0c) I Y= mx + ¢ “yich the ine crosses the y- lentfy which coefficient | |
| I AN f axs Y intercept you are dentifyngor - | |
| Lines with the. same y- I y and x are coordnates comparng I
I interoeptcrossmthesam ========================_-f
: pree I Real ife graphs !
——————————————————————— II A plumber charges a £25 callout fee, and then £12.50 for every hour. The yrintercept shows the I
N o = T T _" Complete the table of values to show the cost of hiring the plumber. minimum charge. |
i Tumeh) | O 1 2 3 8 The gradent representsthe/ |
Cost (£) £25 £125 price per mile |

Gr
126_ :dent y=2x+1 :I I real ife graphs ke this values wil alous be positive because they |
R || Medsure distances or objects which cannot be neggtive. :
The direction of the Ine indcates a positie |1 Direct Proportion araphs  To represent direct proportion the raph must start at the origin |
gradent Il |
M " A box of pens costs £2.30

%@e | When you have 0 pens Complete the table of values to show the cost of buying boxes of pens. I
32;%7 I this has 0 cost. Bowes 0 1 2 3 8 |
% I\ Tre gradent shows the Cost{£) £230 I
I




e | VRO .
Probabilty

| What
l By the end of this unit you shoud I
I+ Odd Subtroct and m b? ato || Eventoneo
I+ Find probubif iply fractions l v more outcomes from an experi |
' probabilties using likely outcol | Outcome: the resutt of , experiment I
Lo Estimat y that sums o | L : eements (parts) that |
|+ Estmote probobites Urion the combinti are. common 1o both set '
|+ Use Vem dagrans | Expect o of elements in two set ° |
. ey 1 P Ve ke ’
[ (ke gampie 1 S Universal / outcome that ; |
. Coti space diagrams I Set: the set that a predction would suggest )
I ite. probabitty for in || Sustematic: order has al the eements gest you il et |
[+ e tree daga dependent events | ' : ordering values or outcomes wi '
ms | Product: the answer whe s with a strategy and |
I | n two or sequence
I | more values are. mul
T ——————————— I e mitpled togeter |
Oddd, Subtrac e e e xs===
:MQZM mulih fraplors BT Tttt |
I Mk © | Lkckress of a robwity m====saTg
: 3 ix 4 II }
m 5 e , @
: m 3_ P 6 Parts shaded I Oor0% 0;6-;\- % Gegion :
| 10 ) X3— - — TR o el lor 1007 |
\15—_1 B 15 Modeled I:l I Sy ewr e Gt o ety I
| : o - another event (i wi pr hitg it wil be in comparis
| Use equivalent fractions | I— e e e e ey _W'“Eve a probabitty closer to 1) parson to I
| find a common mutipe fctfr) ’ Tzﬁ? rurberof I Sum—tOI Probabit '— —_—:====‘=‘==:—I
: both denominators EXE parts in the dagram | |1 . — y s ahiaws a vale between 0 and | o_i
_———— 4 ” @) mmmmo{m‘"@ambﬂhl I
_— ______-_— ______ f O P(Obabi ) 5
e i N . itgofNOT@ettm@abbebaﬂis;; :
T —= —:_—__l—_:::____ _Tre smof the robbles s | |
1 - 11 Tabes, Vem m“"——‘—:-_: ————— !
i[ Expen l’ What acti Wleted the closer I ‘;ggﬁw‘l”" - |
I by | byt by bappers whenve | PO POkl | waﬁm““““mwwwmm Feaery vees o - |
and theoref | vere. ads. 13 of the a viay tables can o=
| orobebi tical | favourtte. animal was an elephant, 14w0|:8 same Wm*“?"‘“*’« |
| The probatily becomes more accx yesore. |1 s e ot el "
L Theoretical probabity i date with more triaks. | Inoviay tbke '
e uietaaaantes probabilty is proportional ' T e |
ISV P08 ot e I ot s |
I '7The possibe. outcomes from roling a dee —====5 ' B i o s I
| § g : ' (= : - AR an-5 |
153 11213]als [V Ot | B o |
l 2 E  IEEET 6 a3 P(Chid with favourte |
1 | e e | o |
= T| 3747
v T or]er I
r—-————:::: ———————— I
Ihdel;’}indentevents ———— :
| [ outcome of two event ; | -
outcome of the fi ey e | NAAONDwtB i !
| e ] Pamin) |l PA0D) s e |
I gozed&h:%m for independent event =P@xr® ====—== e i :
'  bag vith 3 ble counters and 2 uelow. Sre pi I M—__—-—_—:: _____
| Becase  She peks a counler and rephes X bef . l , i even =SS = -
| StofSaretie tm"”’”";’““"”mmmwwmw e e seeondpc :fﬁd‘mm Ofdevendwtts mm"‘eoﬁhefmtemhmmmt_——-'
| cew : @EES =pBB) Xi=2 | ll 01 sock el it
| 5 ) pi=% ' e s 5“"‘*““‘”%30& '
I 2 m |l e 4 s, Jame piks 2 socks from the drawer I
55 =P (BY 32_6 :5 ll E s ’ P (BB) _xg___ p |
I 2 : e ) 55w % I | 9 } 4 7| NOTE:as ‘sooks |
|5 —pB) Wi-L | Iy B B=P@Ew) = g prlerafdigaiiun
5 =P (YY) §*z=iJ 5h 0 8 ’=P(WB) ss_n | K ammori o | |
P E | | ovbte st s 3 . TaTE 8 cntosom | |
et heban e s §=P VW) 35 =57 5 Pk
e e e _?- 8 - '—2' I
— e I



— DELVING INTO DATH. ..

@whisto_maths

I\A/hatdolmedtobeabletodo?

IBgtheendofthismitgwsimdbeableto:
|

Collectm representing and interpreting

I | &(MO(
|
| Population: the whole group that is being studied
Constrict and interpret frequency tables | | Sample: a selection taken from the. population that wil let you find out information about the larger group

and pokygon two-way tables, Ine, bar, & pie | | Representative: a sample group that accurately represents the population

|
I charts
le Find and interpret averages from a Ist and H
| atavk '
: e Construct and interpret time series gfaplrs
I stem and keaf diagrams and scatter | '
| oS I
|

| Stem and leaf [Gwa;torzmmmmdmtowavemges] ||Tlme"86ms

This stem and leaf diagram shows the age. of people in a e at the
|
lsuvermrket

18 IO 14,5

| ol7 8 Key: 114 Mears 14 years okd

| 1}4 5688

| 2{1 3 ‘ S
| 3jo mmm,ammwmwmms J
| | The rformation in the. dagram shoud be ordered |
| :

| Back to back stem and leaf disarams

I (:m:l ls«;:

I R

| 7.5,5,5.4| 15 [3.8.9 15 F*

| 8421016 [2577.7.889 Mears 153 cm tal
I 9,8.7.6,6.4.2.1.1,0.0| 17 [0.2,3,6.6.7.7

|

|

|

|

| Random sample: a group completely chosen by change. No predictabitty to who it will include.
Bigs: a buit-in error that makes all vabes wrong by a certain amount

B Primary data: data colected from an original source for a purpose.

| Secondary data: datai taken from an extemal location Not colected directly

QOutler: a valve that stands apart from the data set

II This time-series graph shows the total rumber of car sakes in £ 1000 over time

1. A Look for gereral trends in the data Some data shows
TR 75T a clear increase or & clar decrease over time.
' I 80— 7 ; !
I I _@"1 40— L );me"'-‘&
TR AR -
| 20 Readngs in-between ponts are estimates (on the
: | 10 dotted nes). You can use them to make assumptions.
0
l : J;n Flb Mlar ALfr Mfay len
I ____________________________
___________________________ |
1 Comparing distributions

I | Comparisors should include a statement of average and central tendency, as wel as

a statement about spread and consistency

Mean, mode, median — alows for a comparison about more or less averdge.
Range — dlows for a comparison about relabiity and consistency of data

gy .
Dmmiremdasdiranh © 1 ren e @ |
| Draw and interpret a scatter = I | | Linear Correltion |
o~ x
| x X I
| Age of Car {Years) (z\ 4|6 |8 10 § & * | | ‘E x rg’ : x 3 x v’ |
' Value of Car (£3) \7504 6250 | 4000 | 3500 | 2500 8 8 % I | = X S5 Bl % x e I
| \J y g""fg = 1 8| * i x x 8| * x |
| ) o 3 | " Number of “Numbe s w
*  This data may not be gven in size order g | mber of appies bt of s of offes Lengin of tumd i |
: ¢ The data forms information pairs for the scatter graph § NPttt I | Postive Correlation Neggtive Correlation No I
. OY\ShfP 1
| hdcatim e R I 0s one variabk 0s ore variable There ' no '
| K | I increases so increases the relationship I
Tre o ol fal e vabes 1] | coesthe other olher varobk betweenthe two | |
|
| T ik betveente dtacan madtetghi e | : varab decredses aiobles |
be explined verbaly | '
——————————————————————————— L v s v — —— — — — — — — —— — — — — — o
e =v b [ e~ e A A I
|'['heineofbegtﬂt® “ Using a re of best fit Q Expotiens vhere ve e o
| ' | Ine of best fit to predit nformation
| Tt;;.}utr% r;F'rk:fe'st ﬁttns used to maktet estlmt;s s I outsice of our data :
ormation in your scatter grapl 5 **This is not akwaus vseful — in this
I H , : I Interpolatio s using the e of best exampk you cannot score more. |
| M—M The ke of best it DOES NOT reed o Helght of prant I ﬁtvto estimate valves inside our data that 1007, So revsing for bnger |
| 90 through the origin (The pont the [} port can not be estimated** I
| axes cross) tis only an estimate Ii
There shoukd be approximately the because the bne is eg 40 hours revsing predets a I
I Y It
| same number of ponts above and designed to be an average | percentage of 45, |
bebo the et may ot g0 throveh representation of the ot ! | Thi pont & an “outler” I
I . any poris) 1 tis an outler becavse it doesnt it |
| mmmwmmm tsohas astragtie. 1] ths model and stonds apart from |
| 1 the data I

— —— —— — — — — — S — — Oy— — — —— — — —— — oo w— — — — — —



- DELVING INTO DATA. ..
Qe s __ Collectm representing and interpreting

—.——-——-.—-—--—-—.u—-—--——--——-———..—._.—.—-———_—-—-_—-.—-

!MO(

Population: the whole group that is being studied

IBgthemdofﬂﬂsmitgwaeab{eto

I
| | |
| |

| |
I+ Construct and interpret frequency tabes | | Sampl: a selection taken from the population that wil ket you find out information about the larger group I
| and polygon two-wawy tabes, e, bar, & pie | | Representative: a sample. group that accuratel represents the population |
: charts : I Random sampte:  group completely chosen by change. No predctabilty to who 1t wil inchde |
' Find and interpret averages from a st and | : Bigs: a buit-n error that makes al valves wrong by a certain amount |
| ¢ toble | | Primary data: data colected from an original source for  purpose. :
|° Corstruct and interpret time seres graps, | | Secondary data: datai taken from an extemal bocation Not colected directly |
| Stenonddf dagrams ondsoater | Oyt g vabe that stancs apart from the data set |
| g I I
L] e |
cEs=c" """ " " " = o T T T g T T T T T T e T T T
Subgroups each have their own headng |
| Frequency tables and polugons 11 Two oy tabes @) e |
| Each point is phtted at them mid 1] Ot Chid Total
| x Py pornt for the grow it represents I 60 peopk vsied the 200 one Saturday moming |
| | Weghiig) | 26 of them were aduls 12 o the adds Elephant 13 24 37 |
40 < x < 50 i 5 X | | favourte anml vias o slephort. 24 of the I
| [so<x<ec] = 4 | | childven's favourite. animal was an elephant. Other 13 10 23
| |so<ss70 = 2 Each pornt is connected with & ” Extract information to nput t MTotol 26 34 60 :
We. do not know from 2 ‘.._—— oct intormation 1o i) 0 S
: arooped dla where edch 4« e i I the tro-vay tabk. Neets sbgoup tola ™ owaltoal |
vake s ploced so have to ise 0 +—+ + +  Weigt (o) ||_:—-—- _____________________ 4
| an estinate for cabuitirs 40 50 60 70 | i_ —————————————————————— "'i
— | meondnterpret Ple Charts o |
' Md-ports are used as estimated Mdpont | | S There were 60 peopl asked in this survey
vakes for grouped data The The data dbout weight starts at Start port + End pont I | 4— (Total frequency) I
| midd of each growp 40, So the axis can start at 40 2 '| |
ey | 32 Mitive method |
—————————————————————— == 32 out of 60 peopl had a dog’ Os 60 2065 into 360 — 6 ti
60 goesinto imes.
: Bar ond ine charts g;rrv;r;tchhe b?:iss etr&e?mozmd o selon The : : \ tErfh frequezmgcon‘be qum%m by 6 to find :
CO_T”M Overal total easil comparabke | The fracton of the 360 cegrees ( Do@/} degrees (proportion of 360) |
|| represents dogs LR Comparing Pee Charts |
Il 32 . You NEED the overal |
I % X 360 = 192 %i;as Plf;;:m to draw frequency to make. any |
S Uy Syl ————— COMPASITE
o g T T T TTTTT |
|1 Overages from ksts @ ,
U The Mean Find the sum of the data (add the vabesi)
| 0 measure of average to find the central tendency... 5 I
I, tupical abe that represerts the data Qlwde the overal total by how many |
| e i : —— pieces of data you have I
| Querages from a tabe N— B+5 | Mean-il ||
| No-growed qita 20 ¥ :
| Nomberof § |
/ || The Moce (T mocl e |
1 :| This s the number OR the ftem . 2 Nvoe- 6 |
I Totarumber of | | that occurs the most (it does o -
‘ e . This can still be easier if it the |
: \gbhgs.,lo :: not have to be. numerical) dta s ordered frst |
I
I |
I | : The Median . I
I I Tewtenteorte e O EYAnOE 488124
: I | midde) of the data Find the vae n the midde 4, 8 8 1|, 24 |
! Overal Frequency= 9 1 | NOTE: ff there is no single. middle |
x ; Md Pont MP x Freq mdm - 8 f
: mw:‘iﬁiﬂﬁe i ’ " 45 Overal Total : 565 : : sEOLLS mrgd Letfrt‘e et ee :
| : |
| |0<xs60] 3 6 1% Mean: 6289 I : For Grouped Data :
B<x570 5 ! !
: 2 =5 : : The. modal group — which group has the highest frequency |
|
I |



S — — — — — t— — S——— t— — —— —— — — — — — — —— — p— t—— — — —_ w— —— — —— o st smatoni

I What do | need to be able to do?

Bgtheendofthsunftgwsiwldbeoble
to

|
I
Cardal drectiors: the drections of North, South, East, West :
Ongle: the. amount of tum between two ines around their common point |
Bearing: the angke in degrees measured clockwise from North I
Perpendcular: where two nes meet at 90° |
|
I
I
I
|
|

I
|
Understand and represent bearings :
|
: Paralel straight Ines alays the same distance apart and never touch. They have the same gradiert.
|
|
I
I

I

|

I

|

o Measure and read bearings |
* Make scake drawings using bearings |
o Cakulate bearings Using angke rules |
« Solie bearings probems using |
Pythagoras and trigonometry :
|

|

Clockwise: moving in the. drection of the hands on a clock. ‘
Construct: to draw accurately using a compass, protractor and or ruker or straight edge.
Scake: the ratio of the length of a drawing to the length of the real thing

Protractor: an instrument used in measuring or draning angles.

I'Moravo oo tm IRNC &% U Nvas rrabo i i 180 8 U b g T T e
 Measure anges to 180° @) 1; Draw angles up to 180 (R ) ,, NOLGEION 13 et o s o @'
| rawa 35 onge Moke a mark ot 35° vith a peri| | The e represents the part of the angke |

Read from 0° on - :
the bose be. :' OIS)JOMOthﬁmelfPomt(usea I
Remember to use. | ——

|
estmation This's | 1] DL ‘(%‘ I |
|
|

B

2,

an obtuse ange |' PN < II Ongle Notation: three ktters ABC This s the angk at
5o between 90 © II 2 172 \ | B=13°

and 180 ° || £ %__ 'LLABCEMKO used to represent the ange. ot B. '
\ Moke sure the cross I / | ______________ s

lMokesure
the cross is at the end i
| The base e, folons s . the port the 1 o5 the e e uvart e 'ISGMMQ

I

| the Ine segment tWo Ines meet Jlm) The ange J|| |
================_-:—-—____:__:T_T_:T_________II lRO For every lom on the model there are :
| Understand and represent bearings e . racte st from e oo et 0 e ealfe I
I

|

ard joins the path connecting 0 to B.

I
e (O bearng s always measured N | . .
from NORTH | Ongks reman the same
o It abwas given as three / This angle shows the bearing of Bfrom 4) | l
fW&S N II— ——————————————
|
|
|
|
|

r e ———— =
| | A | Directions |
The bearing of B from Q i | N |
caulted by measuring the The senterce... Bearng of ____from _____ s ' N NW NE |

ighighted angle B really important in identifyng the bearing being 9) Ah
represented : » "I ¢ :

B . . " . »,

L e | O __Ont e s
VR T e ——_____"_—__"__'-—_—_"—:]
| Measure and read bearings || Scale drawings using bearirgs Remerber —aoges DONOT | |
| | change size in scaked drawings |
N-g%.‘\ [Thebwmgofthecmtotmm] :I N I
%' This ang & measured from NORTH |l — e |
s mezered i a chckse dvection Ii . ! imbcz;m megsurements do not change from “real e |
Estimation indicates this angke is between 180° and 270° | Q The urits in the ratio |

Use a protractor to measwre accurately

Remember: bearngs are written as three figures. || V e scak are the same I
-
The auxitary e s drain to help you measure and draw :: P \*-;" The scale may reed to be cakulated from the image. bem = 30km / |
L the. ange that is measured to represent the bearng Il : This represents 30km from P to Q €————— | 6:3000000 :
—————————————————————— Jo __________________________

Bear‘rmwithomkrubs[ Because tio North s are POROLLEL... - ] ||Beamasvath right-angked geometry (Lookforkmms j |

¥ PN N I dpwest ) Duetat
N I bearigof 270° | bearngof 090°

ol 110° - I mokes a 90° mokes 6 90°

W pa . I ange ange
G

E z
'\
/v S

G’."‘“’Z
T

§ I
G
They form 1l O phare fles East for 20km
Mﬁ% They fom co-edor They form akemate | then tums Souith for Bkm
wﬁ‘ﬂfﬂ— i andks and add p to andles and therefore are ] Find the. bearing of the plone
m' s?; 2 180° the same size I from where it took off
e e e e e e e B e e e e e g e e e e ] I T e ¥



CONSTRUCTING IN 2D/3D...

@whisto_maths

Constructions & congruency

size and draw two arcs from

o e o b |
1 What do | need to be able I feywords |
| I , ,
| {o do? I Protractor: piece of equipment used to measure and draw dngles :
| By the end of this unit you shoud be abe to: : I Locus: set of points with a common property |
: ’ g{% “”‘tj mef“f angks | : Equidistant: the same distance :
oo l(:cUSs ?adm arz«emf@; s ke o : | Discorectangle: (a stadum) — a rectangle with semi circkes dt either end |
: ines O : Perpendicular: Ines that meet at 90° I
|+ Corstruct perpendculars from points, nes, || Orc: part of a curve :
| anges : | Bisector: a ine that dvides something into two equal parts |
|+ ldentify congruence | | Congruent: the same shape and size I
| ldentify congruent triangles I | I
I, T T e e e e e e e E—————— — —— -
________________________________________________ 3
| Draw and measure anges O | Scak ravings O || Locus of a dstance from a point |
| 1 Mieamakat 35°withaperci | | I [
| Df“’;‘(;; 7 Ond join to the angle pont (e a | || O peture of a car is drawn with @ scake of 130 I Ol points are equidstant. {the same I
| | e . (! 'l dstance) from ’:jd Exed point n the |
| (555500 g I | ’ | |
| /£ K \ I I
/ it I | '
I e —— ! I !
| / The ange ' : ﬂ l' o Equipment needed :
| Moke sure the cross is at the end I | 10cm Image - Real ife ¥ fFthe point s i the comer The radus is the dstance |
| of the ine (where you wart the I | o/ m 30 = I it can only make o QUG"teé from the fixed point |
| ange) : | = gmm : 300cmD < : L " ,
S L b i -
T S T e i A e T = —————=— == 1
| Locus of a distarnce from a straight ine | | Locus eqidistant from two points |1 Construct o perpendeur from |
I |
' Otportsare | I | a_m Pount
I /' st 1] -+ 0o a perpendeilar bsector | | : Le :
: 1 savrffoismce) I : / s I} = I
| ' | el this new e rterecs | | l Use a compass and draw an I
o I Ll I | e that r;rts the ne. Use the & | I
I = vertreeded 1]~ [ ’ : "
: gpt):de:g;tc;f the Ine ;ea The Iinefus stgight Sgh ankr | : - | : point o place the compass / :
e is used for the straight Ines | B {,5’
| & paralelto your orginal e | | < 257 S : I Feep the compass the same I
& | o - | dstance and now use your |
| Jol:\r the intersections vith a : | e ports to moke rew I
: Keep the compass the same Ol poirts on th e are | : interconnecting arcs :
a

equidstant from both points

From the an@k vertex dran two arcs that
cut the Ines forming the ange

feep the compass the same size and use
@ the new arcs as centres to draw

[

: Congruert figures are identical in
L ntersecting arcs in the midde |
. [
|

size and shape — they can be
reflections or rotations of each

Because all the anges are. the same and 0C-HM BC-LM
triangles OBC and KM are congruent

|
|
|
I ™
et Jon the vertex o the intersection : other
e e e e e e e e o o ——— e — -
r--r———™—"™>—>">">"7"™""™"7™T— L;o ———1l
ent shapes are. identical — al corresponding sides
: Constmctanmqles m->0|:0(mtm certcal —dl -
| Side, Ongle, Ongle : | and angles are the same size
: St Qn@le%Sﬂe‘ o : : eSSt
2 2 Secm Scu
| e [ i\ &
I ; ; ! S — 2 | I A Sﬁcve K 5JLYY ]
| Side, Side, Side. g I
| I
| [

A
= Connecting the arcs makes the bisector|

[ I P 5 a pont on the ine the steps are the same ]:

Side-side-side

Ol three sides on the triange are the same size

Two angles md the side connecting them are equal in
two triangles

T osndesand the mglz lnbetween them are equal in
two triangges (it will also meon the third side s the same
size on both shapes)

The triangles both have a right angke, the
hypotenuse and one side are the same




— SIMILARITY. ..
et b Congruence similarity & enlargement

| Wht do | need to be able to do?

|
|
Biy the end of this urit you shouk be. able || :
to: 11" Enlarge: to make a shape bigger (or smaler) by @ given mutipier (scate. factor) |
* Enbrge by o postive scae foctor 11 Seale Factor: the mutpler of enlargement |
Enlarge by a fractional scae factor ” Centre of enlargement: the. point the. shape is enlarged from I
I
I
I
|
I
I

* ldentify similar shapes 1| Smiar: when one shape. can become another with  reflection, rotation, erlargement or trarslation
* Work out missing sides and anges 1 Congyuent: the same size. and shape
smilr shapes Il Correspondng items that dppear in the same place in two similar situations

* Use poralel Ines to find missing andes || pyralet straight ines that never meet equal gradients)
*  Understand similarity and congruerce

| Postive scae factos @ ! Fractiondl scake factors @ :. ldentify simir shapes

J

3

|

_ A |
| Eniargement from a pont Fractions less than | make a shape SMOLLER I: Orges n s sopes o et l
R s an enlargement of P by a scake factor | ] B change. , |

|

I

|

I

|

Enlarge. shape R by SF 2 from (0,0)
§ from centre of enlargement (15,) | | e ff a triangle gets bigger the

I

|

|
I I
: I

1 canot go above 1800
| Theshope s 1 :I onges P

2 i
| The dstance I : r S three times || &m Scae Factor
. A L= smaler than P | %m Both sides on the bigger
| from the point 1 §- T |I Gem shape are. 15 times biggerl
| erborges by 2 1B seascane. gl | l
| || S | compwe 69 812 |
I ¥ O ITURE I AR RRAE ||sides: a:3 2:3 |
| Both sets of sides are i the same. ratio
L I L |
[ e s e e e i i ot S i S S Mo s i Ui S i e [ e T T T T e e e e e e =
: hf n : S O’M ineg e Because co-nterior angkes have :
I ( 25 ) Compure the eqivert sde onboth hopes | : Qermyle angks asim of 180° the ighihed |
| (&m) . o [ Because akemate angkes are 4 M 10 |
P Scake Factor is the muliplcative .
| Gom o rebtionshy between the tvo canlte ifigted ks e :
| L ngths E
: x 15 Remember anges :
| do not increase or || '
0BCD and are simi change vith scaie \ < 105cm I . e
| n e {orrespondng angks Os angles on a ne add up to |
| Notaton heps vs A 3%m . ' : Because correspondm anges 180° co-interior angles can ako |
| findthe | | are equal the highighted angles be cakulated from appling |
| contesporeing sdes 11055 II are the same size atemate/ correspondng ks |
| OB andEF are conrespondng O 2m ¢ H G | 3 first I
______________________ | Ny s S ——
AT T T T T T v A T T T T T T T T s T T 1
| Similor . HConaruememdSmloritg ,|Condit|onsforconoruenttnamles |
T congruen
I Shares g vertex Becalse cores |1 Congruent shapes are identical — al corresponding sides I g L they sy py of the okrivg cordlors |
[ porcg anges - I Side-side-sde l
| A ore eaual the highlahted orges | | and angkes are the same size | | I
, e | — :lon trvee sies on the tronge are the same size |
' l ' Sem 54:"\ I ' M’S& ﬂ@h l
I Packelires — dargesvit || 1@' a 1 " [
| be the same. in both triangke : : AT IEem K 35em ™ | | Two angles and the side cornecting them are equalintwo |
triangles
: Os ol angks are the. same. this i smigr — it | | Because aﬂ. the andkes are the same and OC=1M BC<LM | : :
| only one pair of sides are needed to show |1 trianges OBC and LM are congruent I I— |
| equaity Il I I Two sides and the angle in-between them are equal in two I
| | : Because all angkes are : ltrimgbs (it wil also mean the third side is the same size on I
Olthe angesin | . the same, bt dl sides both shapes)

| /bothtmsare I 42\ are enlarged by 2 | o e O W l
l tesmeadso || A V7 P caiae || | Rotagehupotensesie | [
| verteay A7 v T i simibr I | The trimges both have a right ang, the hypoterse and |
| ot g L oestaetesme |



oo, Working with circles

.
IWhatdoIneedtobeabletodo? | 1 Beuwords

|
I
By the end of this unt you shoud be able | : Circumference: the. lenath around the outside of the circle — the perimeter :
tor , | Orea: the size of the 2D surface |
* Recogse ond label pots of a cicke | Diameter: the distance from one side of ai circle to another through the certre |
* Cabubte fractional parts of a circe | Radiss: the distance from the centre to the circumference of the circle |
|
|
|
|
|
|

I |

| I

' :

I

I virdrialid | Targprt:  sraaht e thl cshes he oroumfrence of a ok

l | : Chord: & ne segment connecting two points on the curve

I |

| |

| I
I

. mm Z’;ﬁ‘s vobe of a core, | Frustrum: a pyrarrid or cone vith the top cut off

« Understand are use surfce area of a | | Hemisphere:haf a sphere
| Surface area: the total area of the surface of a 3D shape.
________ L
_________________ T P T e - e e e e e e =
: sector urt of || Eractiondl portsofacvcb[am:mwswj Fomub o remerber |
| ‘ S Orea of a cick = mr? |
the circle mace | . ;
I fromtwo rad) || 30° represents == of a ful cick Gircumfererce of g circe = wd of 27 |
' | | \ 30 1 I
| | | 360 12 |
: I' '
' Segent (part | I — The fraction of the circle is as 3% I
of thecick | | Sag O @ ful cicke in degrees) , |
| made froma | | . 5 of aful cice 0 represerts the degrees in the I
I chord) | | 5 of afulcirck (n equal parts) sector |
| Crounference On arc is a part of the || |
I circumference | | |
Remember an arc. s part of the croumference I Remember a seclor s part of acice |
1 Ore m/cymermeofthemledrch=ﬂd’ﬂ><9=9” ||wg/ Orea of the whok circk = 72 = T X 62 = 36m |
: L %, =240 o 9 :: /1200 "3 P ) -2 36m :
0. | om y " — ! @) = | 360
Y, [ Cvel ‘_s?ox e ] 360 1K , L&zotaom xareaafcml& J ) I
l Seal- i " =X 91 61T|| Seane =§X36Tl’ =12z |
| Permeter I
| Perimeter is the kength arond the outside of the shge I snssn Tt T T s o e _.'.
|msmbdestheorolengthmdthem&xthatembsestheshope |
| ) ont2 | Vome Core - 2rr2h | |
s e e i et ool U, OO st S O 508 Sl S s, O e, ol o e ki I
[ R e R el i o, ) S i L S e i e S Oeone sa pyramid vith a circulbr base
[ Vokme of a sphere \[ Vol phiro < S ger? J” e :
! Zm : NOTE Ths sronacbedue || | e |
] Vobme Sphere = = nr3 ' I }he Piwrpendwrt b?hiz‘t '
rom vertex o
: ,_x,,x3s Look out for I base |
| 2 hemispheres being | [ L | |
| =§xnx27 =36m placed on other 3D 0 el I
dwpes.eg ooresad TN |1 Gy yor i tesms of ' Look out. for trigonometryor
[ Obemspheres bof - 3677 + 2 ogbcers fam) || e gw mmern Ao , Pthagoras theorem — the radus
| thevobme of the N; | means NOT n temms of pi = 502.7em forms the base. of a right-anded '
[ oerdphere  ~ 18T jl | trionde :
______________________ e e e ————— e e
______________________________________________ 2
lSurfooeareaofasphere[ R J,, Suﬁoceareaofcawesaf\dcqir\ders I
e . ' |
I Radus = 5om  hemsphee has the.curved ” Surface. area cyinder- Wr"“ﬁﬂm .} [ Curved surface area Core, = mrl J |
| surfoce. OND & fldt crubr |
[ Surface area = 4mr? face G Look aut for the se of Pythagoras to '
| : . cakubte the length | I
=4 XnrX
: . f4 %1 X 25 - 100m + 2 = 501 Imwwoftwocvgﬁgmmomfm)*tMWea [ Total surfoce area = M
curved curved face + circle face (area of base)J |
| urisee orea ~ 1002 ¥ = 50m+mx52 I _ - ) I
Lof a sphere Hemiphere. = 757 The length of shape B is the circumference of the circles |



_____________ Jm—————————
| What do | need to be able to do? teuwords
Bytheendofthsmtgoushwldbeobk
to Direction: the e our course something is going
* Understand and represent vectors Magnitude: the magnitude of a vector is its ength

|

|

|

|

e ke and read vector notation |
e Drow and understand vectors muttipled |
|

|

|

|

|

|

|
l |
l |
l |
: |
| Scalar: a singe number used to represent the mukipler when working with vectors :
I Cobmm vector: a matrix of one colimn describing the movement from a point I
l |
l |
' |
l |
| |

|
|
|
I byaseabr . Resukant: the. vector that is the sum of two or more other vectors
: ’ Df"}["‘ and unerstand addtion of Parale straight res that rever meet
vectors
I+ Draw and wnderstand addition and
I btraction of vectors
l_ _____________ - - ————————— I
_______________________________________________ -
| Understand and represent vectors | Veotors show both dreetion ond ot |

Vectors can ako be written in bold lower

The vectors @ and ¢ are ako
paralel O negative scalar cavses

|
: Column vectors have been seen in transiations I
| to describe the movemert of one image onto The arrow is pointing in the. drrection from The direction is important to I
| arother starting poirtt to end point of the vector. correctly write the vector I
| Movement glong |
| the x-as ——p> 4 The magritude is the length of the vector The magnitude stays the |1
| (_ 3) B (This is cabulated using Puthagoras theorem and | same even if the drection ||
| Movement dong forming a right-angled triange with auxilary ines) changes |
I the y-axis. |
' | Understand and represent vectors l Vectors muttivied by a scalar
| Vector rotation DE s mother : | i
I way {o represent the veclor | I Paralel vectors are scalar mutiples of each other ]

P D ,

: g Joiing the. point D to the point E. I: b s em e
I D DE - (._j) I : Motipl ¢ by 2 t becores b,
| / The.aron i vicaes e | I The two Ines are paralel
: E drection from pont D to poirt € : |
: ! a--1xc=-c
I o
|

case so g represents the vector

| Oddition of vectors

EoEm v

(1) +(25)

the vector to reverse direction

The resutant is @ — b because the
~. vector is in the opposite direction to b which

I
I
I
[
| I Ol
! 3+2 |
= |
| 5 |
A - I
: S
. I
| :
| c | Look how tis adton compores II
| to the vector AC I|
: [ 5 II
—— — . — _ I
| The resutant AB +BC = AC = (__3) :I
I [
I

needs a scalar of - |




SIMILARITY. .,

Sides

@whisto _maths
_____________ U——————— e ™™
|
| What do | need to be able to do? ” feywords |
EU the end of this it you shoukd be abe. | Enlarge: to make a shape. bigger (or smaler) by a given mutiplier (scale. factor) :
| © 4 11 Scale Factor: the muttipler of enlargement
I* \/\lzrk;bent? V.’('}:s hypotenuse, opposte || Corstant: a valve that remains the same :
: . Ssne ’[aheﬂtcjnn ;r'}e and cosre ralo 1o ” Cosire rattio: the ratio of the length of the adiacent side to that of the hypotenuse. The sire of the I
o I complement. |
. ekl . 1| S rati: et of the ength of the opposte sie to that ofthe hpoteruse. |
| fid missng ’an s 11 Tangent ratio: the ratio of the length of the opposite side to that of the adiacent side. '
| o Cooubte Sices tsn o Puthagords’ Il Inverse: function that has the oppostte effect :
I - || eruse: longest side of a right-angled triangke. t i the side oppostte the right-ange
I Theorem |
_______________________________________________ J
|Ratio i right-ongled triongles Vet e 6 mm | Hupoteruse, adiacent and opposte, oY g mged urges o ks :
dso remin the same : | &S ODJOCENT iy :
2cm N o . f [l OPPOSITE Next to the angke in question l
“"‘ 1 Qs opposite an acute ange Often labeled lst
1 Useful to label second l
o 007 ; J| Posten cepend tpo tre arge Obiogs the Ingest side :
50 100 007 M4 | et RIEDIENRE (b ke e e
L ' MY I Useful to label this first |
r . — ———— o ————— T I T I e e e e S i ot o i ot o o e e o st st s
i { } Sin and Cos mtlo side }
| [l |
I R cm '
I A Il - x cm |
I 4. i . ] I
I Substitute the values into the tangent formula : : Substitute the vales into the :
: B T34 -_ 10 |l 12em The S|n mtlo 5 12 em ratio formua |
1S5 x : | [/ WPOTENKE e b tthe frosiNT e ——
Y el .
cm _—:::::__:__::::::::::::::::::::::
| OPOSTE s | — :
S LO OUL or ryl Igggos
! x-_10 .-14&m | - Pespendcur heights in koscels | |
| Tan34 I This is commutative — the trianges |
| square of the hypotenuse is Diagorals on right angled shapes |
r equal to the sum of the Distance between coordinates |
squares of the two shorter Ory length made from a right anges '
I

Label your triangle
and choose your
trigonometric ratio

Substitute values into
the ratio formula

This valve. cannot be defined — it s
impossibe. as you cannot have. two
90° andes in a triange




Trigonometry with bounds

=

/

ant figures
3 decimal places.

The upper bound of a multiplication is always
the two upper bounds muitiplied together

The lower bound of a multiplicationis always the
two lower bounds muitiplied together

S

The upper bound of a fraction is always

Upper bound of the numerator

Lower Bound of the denominator

The lower bound of a fraction is always

Lower bound of the numerator

Upper Bound of the denominator

A Steps:
h
8.23m 1) Find the upper bound
’ o And lower bound of the sides
2) Find the upper and lower
B 5.36m o Value of x using trigonometry
a
= 3) Round both values to the
c_hw.ww... = mew Nearestdegree to find a
Good estimate for x
UBofa=5.365
tBofa= 5355

cosxy, =

-1 2365 5355
Xyp = COS -h.NNm = &O.A.ww— _N’5 = cos~1 = 49.286°

\ Finding a missing side

Step 1: Label your
sides and angles

.mﬁvNM:cﬁ#me:ci:EE«m
into the formula

— Step 3: Rearrange the formula

Sine Rule

The Sine and Cosine Rules are used for finding missing
sides and angles on non right angled triangles.

8235
—R’H 49° (to the nearest &mhﬁaﬂ

Can be used to find Pormula for missing side
missing sides or angles. aZ=b?+c? - 2bcCosA w
MUST have 2 sides and 1 ==
angle
Find the x22 5204487 - (2 x 5.2 x 45 x CosBB)
gr of X262+ 457~ (248)
side x.
x7x 270452026 - (24.8)
>m b
c / 2m D - x2= 47.29 - (24.8)
AN xe2248  rooioat
N ‘ I
a™ p 1.5m x = 474m
\ ;s €
./
N
B
=T
f a triai

Area = wn bsin(C)

Where Cis the angle wedged between two sides a and b.

angle
Formula for missing angle
,,KH 1 Q~+ﬁ~lm~_ To find a missing angle...
L 2bc ||| must have al 3 sides given
9% 4112 - 122 g
Cosx= — = size of
Z2x9x%x11 D-_m_m x.
58 Cownedlem a
- Y
Cosx 198 M,, \
58 s __/ P
x= cos~ 11— o Hem
198 e
\x \
X =7297° A

\—

to find the missing side

Find the length

of side x.
nz29 I Wv

: <A
37 X sin57 2 /
BT —~ 372

35

E .> B R m.wo

Find the
size of

0 71
sina = 20, 10
W
Sind0 The formula for the sine
A = sin™? 57 X 10 rule is
e i, :
A= 649 | [ a ?Ib __< |
\SinA _ SinB _ SinC

Length AG = 16cm
Angle CAG is 35°

Waork out the length of EG.

P
a

cos(CAG) = —
h

EG

cos(35) = 16

Fm xcos(35) = m.o.[*

EG=13.1cm

x d

1. Shown is a cube with side length Scm.

Y
/

F Scm

,WGS

Calculate angle CAG.

Ac? = /52 4 52

tan(CAG) = w“'m

5
CAG =tan™! —

5v2

CAG = 35.3°




Sampling

Capture Recapture

\

\S\rﬁ. are investigating a hypothesis, the
Rw:m gating

Capture-Recopture is a technique that can be used
‘to estimate the total population.

= | =,

ok ot ek Forthe v of shderts i Vet 11 whose woight s
Hotwnon 0¥y 0 S0 kg, 7
35~ 300 = 105

A

R
SR el o &
on is the whole group that you are
interested in. = total marked
K= tavel papdation
A population is everything or R mabor ‘recoptored”
everybody that could possibly be e coptre v 2t
involved in an investigation
Clive wants to estimate the number of bees in a bechive, ma m
Clive catches 50 bees from the beehive. S
A population may divide into He marks each bee with a dye. n 40
3!2...”8»36« These Stratified Lot En_xaawo. 5
n
: The next day, Clive catches 40 bees from the beehive. |
Muun.&.:fiﬁﬁs Sampli 8 of these bees have been marked with the dy. 50 = 20
gﬂﬂaﬁ:ﬁhfa_a;u () Work out an estimate for the mumber of bees ix the beekive.
IR At i 2000 = 8n
srﬂ.":z «aﬁg_ g = WO
in < ] = =
m“:ﬂxni* T =40 250 =n
TLw M
Swfi : | x = m
Fhave see 300 atdcats ie Year 13, z = U

n=13

Em&% u Gmﬁ = WH 7th value = 11 ~

_Wu »Mﬁ = Wm = 3.5th value n‘i

[ua=35x3 = 10.5th value = 19 |

/ Averages
113579111416 19 19 20 21 Median formula
n+1

Drawing a box plot

H Cumulative Frequency

T +—

smallest LQ 3@4 ian CD/ biggest
25% of the B0% of the 76% of the
theoigh | | theogh | | throcgh
‘the data the data the data

#edian - Middle value found at total

frequency + 2
Luwer quortile - Value which is a quarter of

the way through the data found ot fotal
R frequency ¢ 4

: Mark F Cumulati
11-20 6  [3+6:95 o PSR | Frequeney | s -
21-30 1 9+11=20 1-10 3 ) 3 +
31-40 13 20+13 =33 11-20 6 9 -
41-50 18 33+18=51 30 il 2 i
31-40 13 33 i
A cumulative frequency table shows M%I. ,M,mllt — wM Mp
how many data values FE B T — 3 5
Are less than or equal to the upper T B P am— o3 %
class cM::anQ of each sts0 3 o6 - £ :
ata class 91-100 2 %8 EEEE JuE- Eum maw ) s_.s& T 80 | 80 w8
The upper class boundary is the
highest possible value Steps:
in each class.
1) Startfrom 0
2) Plot using end points
3) Join using a smooth curve

Drawing a histogram

Interpreting a Histogram

S
=

evening. (a) Copy and comptete the frequency table,
B1x20-2  0Bxi0=8

i  50Minutes or more

avea.

Mea505t<60
=04x10= 4

i N

n.ﬂi.n. t,in  [Frequency density |Frequency
mintes | S
Ost<5 | 1 5
Sctels | 0.6 6
Bete3o | 04 6
30ct<40 03 3
Eindioiiidll. S S
40:1<60 ! 02 4
AN
\\ N\
/ \
/ Frequency \
/
%
\
\

Upter quartile - Value which is three
quarters of the way through the data Found

at total frequency + 4 x 3

ggwfaﬁnu%nﬁlm_nui

Medion = 26

Lower Quartile = 18

)

[Trper Quortie = 34

TQR= 34 - 18 =16

Toec e, i smsomdd, of 15 sbodests rsmsing & suv: arc rooomded boow
2 M N O35 W K W W 6 6 6 LI T
B n b it o s aciasrarsice.
n
®
iy “ua "
E
i o _
K median
e
i
& e ) 7] 70 7s i RS
Teme {s) w
>
@
H L] w ] 30
/ Box Plots + CF Diagrams

50

This is the formula

10 20 30 40 50 60

Time

on the internet.

The histogram shows the times a sampie of students spent on the Intemet one
(b) Estimate how many students spent fonger than 50 minutes on the internet.

Time, { minutes  0S1<20  20si<30  30S1<35 | 3551<45  4551<60
Frequency

28x5°14 . 16x10=16 | 04x15=6 }

B8 [ Thearea of the histogram represents

4 students spent longer than 50 minutes

triangle for a
histogram

-
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