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YEAR 10 — SIMILARITY. ..
Congruence, simiarity Z- enlargement

M- — T T TTTTTTT T T T T T T oo T 1
| What do [ need to be abke to do? i Peywords :
| I
Bgthemdofthosmrtwsfmkibeableto |
: Erlargg by a posive scate factor [l Enlarge: to make a shape bigger (o smller) by a guen muttivler (scake factor) |
| Enlarge by a fractional scale factor ” Scale Factor: the mutiplier of enlargement I
o ldertify smiar shapes .
| o ok ot mico s ard gk sk I C_erf[re of enlargement: the point the shape is enlarged from |
| <hipes T Smilar: when one shape. can become another with a reflection, rotation, enlargement or trarsiation I
| = Use paralel ines to find missing angls I Congruent: the same size. and shape |
|+ Undersond smirity and congruence 1 Corresponding: items that appear in the same place. in two simiar stuations |
| [I Paralel straght Ines that never meet (equal gradents) :
| I
Il I |
_____________ Al e
_______________ l______________‘ - - T—=—=—=—=—=—<=—zT
| Postive. scale factors 0! Fractiondl scale factors ldentrfu similar shapes :
| Enlargement from a point [ Fractions less than | make a shape SMOLLER || |
I Entarge shape A oy SF 2 irom (00) Il — | Ongles in similar shapes do not |
- @eh ' Il | R isanenlargement of P by a scale factor :l B cm”ft s s buser the |
e shape 8 1 eg ff atriange gets bigger
: erroed by 4V , / : : 5 from centre of enlargement (15,) I| angks can ot g0 above, 100 |
£ I I
: Ihe dstarce /'I : : o Sk % Ris |: S shipes 12em |
| from the PO\Y\t K B I I g three times I I &m Scale Factor I
| enlarges by 2 ; /,/> 5 1 é smaler than P | | Gon Iem B;)th sides Tg Ehe bigger :
’ Izh -7 3 | shape are 15 times bigger
| II, S ] 3 E[ / I | . |
| e ([ IREEE. RN i S | Compare & 1 |
I -7 X II °‘I234567BQI0II|2I3IIJ|5 o I Slde/g Q '9‘_5
— [ | Both sets of sides are in the same ratio |
I _____________________________ al .
' Information in similar shapes 11 Ondles in paralel Ines Q Iuwm: '
| 1] Because co-interior angles have |
| @ Compare the equualent side on both shapes || Qemale anges arsum of 180° the highlghted |
| @ Because dlternate dangles are ange s 110 I
I Gem %m Scale Factor is the multipleative equal the highlighted angles are |
| relationship between the two lengths the same size |
| ——" |
| x 15 Remember dnges do I
I not increase or change g I
Shape OBCD ond EFCH are smigr ~ withscde 0%em
| F " Os angles on a Ine add vp to I
I Notation hepps us find the A 35m I|  Because corresponding angles [80° co-interior angles can ako |
I corresponding sides 8 | e equal the highlighted angles be calculated from applyng |
| m a1 are the same size aternate/ corresponding rules |
| 0B and EF are conrespondng P Jem © H G I first |
r———— —- t—- —_ —-_- - - —_—_——_—_———_—_——_—_——_—_———_—_———_—_——_—_—_—_r——_ N —_— t—_ e, e — — —————— — ———— .}
[ T ———————— ——— [ — — ———— e —_—————————————————————— -
imi i Conditions for congruent tria
: Slm“ar tﬂan |€S COHQP’UCme and Slmllantq TIONGIES Ore CONgruent it ey sausty a%ha folowing conditions
Shares ai vertex Congruent shapes are identical — dll corresponding sides ‘
A ﬁ?ﬁﬁiﬁ?ﬁgﬁ%ﬁ?ﬁffﬁfig and anges are the same size Side-side-side }

are the same size

Ol three sides on the triangle are the same size

Ongle-side-angle J

Paralel Ines — all angles will
be the same in both trignge

0CB - KM L
5un 5uAv/
K

3 5cm 3. 5 cm Two angles and the side connecting them are equal in two

I I
I I
I I
I I
I I
I I
I I
I 7 I
I trangles |
I I
I I
I I
I I
I I
I I
I I
I I

Os all angles are the same this is similar — it
only one pair of sides are needed to show

triangles OBC and KM are congruent [ Side-angle-side }

equaity Two sides and the angle in-between them are equal in two
Ol the, anes i | Because dl dnges are the triangles (i wil also mean the third side s the same size on
both triangies are . same, but all sides are both shapes)
fhe same. and <o 10em enlarged by 2 OBC and g >
| Vertialy opposte Similar A\ o) HU are similar [ AT s ]
| anoks AT C W7 ) The triangles both have a right angle, the hypotenuse and

I
I
I
I
I
I
I
I
: : Because all the angles are the same and 0C-1M BC-LM
I
I
I
I
I
I
I




YEAR 10 — SIMILARITY. ..

Mt olreedtobeabtoc?r 1wy o T T T T T T 1
| T ords |
I Il I
) _ Enlarge: to make a shape bigger (o smaller) by a gven muttipler (scale factor)
| By the end of this unit you shoukd be abk to: |
| * Work fientl wih hupotenuse, opposite and ” Scake Factor: the multipler of enlargement |
| adcent sides Constant: a vale that remains the same |
| Use the tan, sine. and cosine ratio to find missing Il Costre ratio: the ratio of the length of the adiacert side to that of the hypotenuse. The sine of the complement I
| side kngfhs 11 Sie vatio the ratio of the length of the opposite side to that of the hypotenuse I
| * Use the tan sne and cosre rato o frd mssng. |1 Tangert ratio: the ratio of the length of the opposte side to that of the adjacent side |
. é”i’e;t ] ; / [1 iwerse: function that has the opposte effect |
| dbiale sies usng Pthagoras” Theorem ” Hypotenuse: longest side of a right-angled triangle. I is the side opposite the right-angle |
| Il |
| Il |
e . I
IR & T .., T T ===
| Ratio in right-angled triandles hen e e s e e : : Hupotenuse, adjacent and opposite. ONLY right-angkd trandes are labeled n :
: ako remain the same. | | S ODJOCENT ths vy |
b
| 2em L 100 em . : : OPPOSTTE Next to the angle in question :
| ac ; 30 30 007cm 30 T Olways opposite. an acute angle Often labelled lost |
| b ab l Useful to label second |
| 4 b la-=L 3 00 007 ' s I Position depend upon the andle Olias the. longest side |
I 2 1b 2 50 100 007 014 l in use for the question HYPOTENUSE. Olways opposte the right angee |
| 1 Useful to label this first |
e e T e e
: Tangent ratio: side lengths | : Sin and Cos ratio: side lenaths :
I |
| Tond) = cpposte sice K OPOSTE 1 9nf) - opposte s ODIGENT | CosB - adment st | |
| adicent side : | hypotenuse. side x cm hupotertse sice | |
I I [
I I
: Substitute the valves into the tangert formula | : NOTE Substitute the values into the :
= Tan34 - _ 10 : I 12cem The Sin(x) ratio is 12 em raio formuia |
:g § x (1 HYPOTENUSE té‘e (sqague )“S tthe HYPOTENURE  Equations might need |
I@ 5 Equations might need | : S~ ratio rearranging to solve |
| 10cm rearranging 1o solve :‘::::::::::::::::::::::::————————!
| OPPOSITE [ Dithiarrc thorwom @& — 77— T
xxTan34 - 10, | Pythagoras theorem [ _ ] |
I : I o mtme’ - o+ b Places to look out for Puthagoras |
| X = L = 4&m !l Perpendcular heights in isosceles |
| Tan34 I | % This is commutative — the triangles I
L e e e e I | . Z square. of the hypotenuse is Diagonas on right angled shapes |
——— e —— — 1] 1 equal to the sum of the Distance between coordnates
: Sln, COS, Tan: OMRS I b squares of the two shorter Ony length made from a right angles :
sides
| [ Inverse trigonometric functions } ! L |
| |l T T
[ [ 1
| ODJOCENT Label wour trande. 11 angles Because. trig ratios remain the same for simiar : I held m@bs 0° and 90° |
| 3cm | gh 9 L1 The sk coud be cabulted shapes you can generalse from the folowing | | [ ] [ ] |
| w [ ana choose your statements = M!
wsing Puthagoras | Tan0 -0 T I
| g trigonometric ratio |1 i I |
| % Substitute. values into I : Tan30 = i Cos30 = ‘/_§ N30 - l I : This valve cannot be. defined — it is |
| the ratio formul I V3cm 2cm V3 2 \/2§ | mpossbl gs you cannol have o |
| 4 em p e rauo Tormulc . I \ [Tn6o - \/'3—, Cos60 - 1 Sn60 =22 |l I 90° angles n a triange |
| 0 = Tar! gm’tc# Il 1& 2 I N\ vz I
I Tong = 3 Wn Sl& : : o : : Tem I
I — 3
| Yoo ortese || . (-0 ) ([sn0-1 )
= T envse sice 450N\ VZ cm
R Jjj1em |Tm45-1|[cog45-%][8m45=%2]|l !
| gasom | O 7O admese | 1] 43 1 Cas0- | ][C"S"'O'O]:
= S0 ide| | | |
| enuse side 1 1em : | I



YEAR 10 — DEVELOPING ALGEGRA. .. -
Representing solutions of equations and inequaities

I_\/\/hat 0 | need to be abke to do?

I .
| th the end of this it you shoud be abk Solution: a1 value we. can put in place. of a variable. that. mokes the. equation true
' Variable: g symbol for g number we. don't know et
« F d sol it d
\nimgefo Ve eauors an Equation: an equation saus that two things are equal — it wil have an equaks sign =

*  Represent and interpret solutions on a

|

|

|

: number Ine as nequaites Identity: On equation where. both sides have. variables that. cause. the. same. answer includes =
|

|

|

|

Linear: an equation or function that is the equation of a straignt ine
Intersection: the point that two nes meet
Inequaity: an inequaity compares two vales showing if ore is greater than, less than or equal to another

* Draw straight Ine. graphs and find
solutions to equations
* Form and solve equations and

' |
' |
' |
' |
: |
| Expression: numbers, symboks and operators grouped together to show the value of something :
' |
' |
' |
' |
inequaities with unknowns on both sides : |

the two lines meet

(38

correct (f they do make ai

straight. Ine) —_—
Ony valve 2 or less wil

satisfy this inequalty

Remember to join the points to
make. a ne

b e e I
| Soke equations @ 3(3-4)-30 IFom and sobe inequalties @ !
| Soke equatiors (R 3 (2 +4) - 30 I nequaities @ .
| I
: N IETHER 3(2x + 4) = 30 |: R Two more. than treble my I
| 30 Expand the brackets I | number s greater than 11 |
A D < I d !
: % 6 + 12 - 30 :|Form PO G :
- _ _ Substitute to check your answer
: [ ]xg A W This could be negative or a I: 3+ 2> |l |
0 = fraction or decimal
! - |1 Solve !
| GO bx - 18 : 3 Oy ! X t— 34— 2 — || :
18 ) - X=
| ° | : X>3 I
. _ o _____ - _ —————— I
_______________________________________________ 3
| Solutions on a number line |
| @ ouces the vale 1 sts dbove Valves less than or equal to ]
| ——° — o o— ~— 3 but ako more. than - |
I 3-2-10 1 2 3 3-2-10 1 2 3 3-2-10 1 2 3 3-2-10 1 2 3 O DOES NOT W}‘Udﬁ th@ Wler it @ |
| x<1 x<1 x>1 x=1 sits above o— o |
| I (S Shae 1334 '
| Both ,@WE;;? ‘vabgg kss Both repretsg;\(t] vla\ues more —1<x<3 :
: Includes the valve. | oludes the valie, | L This includes the integer values O, |,2,5] I
_______________________________________________ 1
T ha et I BN S T T -
| Plotling straight ine araphs @ H Find solutions graphicaly | | Equations: unknown on both sides @) |
I [
P 3 ¥ the x coordinate then — | | | | For inear equations there is only one _ |
| oo || L point the graph meets the x valve I | { 8x+5=4x+13 } I
| =T Draw a table to display this | I Il I
[ Y information Trese trones wloross ot | | Pl [ [ D g ‘ 8x+5=4x+13
| | | x=2 (24) because they are st x= x [x e[ x] 3 | |
| | y=+4 and y= they are. paralel to I . - —4x —4x I
| s represerts a coordinate pair |I axesandmeetnoneplce. | | | '; N B B > 4x+5=13 |
| -3-10 I TR 1 e e |
| | . [ 4x=8
) Y y=3x—-1 xlxlxlx . . I
I 10 ) | I & | | J w4 = +4
= x =2
9 You only need two points to form | v 153 L o |
: ! astraigrt ine : | e : ————————————————————
! . .
(I -
| T ! : i 11 nequaities: unknown on both sides
| ; | 3 Ine format s y = mx + ¢ |
| N Plotting more points helps you || 2 | [ 8x +5< 4x + 13 J > x <2
| 1 decide if your calculations are 1113 The sobtion is the pont |
| I
I |
I I
I I
I I




|\/\/Mtdolneedtobeabletodo?

: By the end of this it you should be abe
to:
: *  Determine whether (xy) is a solution
| Solve by substituting a known variable
|+ Solve by substituting an expression
| * Solve graphicaly
I
I
I
I

I I
: Solution: a value we. can put in place. of a variable. that. mokes the. equation true :
| Variable: a symbol for a number we. dont know yet I
| Equation: an equation saus that. two things are. equal — it wil have. an equaks sign = I
| Substitute: repliace a variable with a numerical vale |
| LCM lowest common multivle (the first time the times table of two or more rumbers maitch) :
: Eliminate: to remove |
| Expression: a maths sentence with a minimum of two numbers and at least one. math operation (no equas sign) |
| Coordnate: ai set. of valves that show an exact position |
| Intersection: the point two lines cross or meet I
I I

»  Solve by subtracting/ adding equations

» Solve by adjusting equations

* Form and solve inear simultaneous
equations

r )
; x and y represent vales _ Two different variabes,
ks (x, (4) d solution? that can be sustivted o || SUbStltUtlﬂQ known variables [ 0 e has the equation 3x +y - 14 } t v‘;fs O\bﬁéﬁg variables :

I
I
| an equation :| Stephanie knows the 3x+y=14 34 +y=14 124y =14 |
I [Does the coordinate (18) e on the line y=3x+57 ] I} pont x = 4 les on that « | x| x| s e e ]y -12 _121

v I | e Find the vave for y v Y |
I I 14 14
| This coordiate represents i M X =4 y=2 I
| x=land y=8 : C) B JI
I @7 —::::::::::::::::::::::::::::::_|
| y=3x+ > | SUbStltUtlﬂQ in an expression Substitute Ay in place of the x variable as they |
| 8=3(1)+5 y I : ™ represent the same vale |
I 05 the substitution makes the : I VLY y l d x| |
| equation correct the coordindte : | | . % x=2y |
: (18)18 on the lne y=3x+5 ¥ x|y x=2y x+y=30 | |

: | - 10|10 I
I [ ks (2,7) on the same. hned ‘ |: S vIvlv], N 33’ = 30+ 3 x I
I o 13y =30 : |
| 7#3(2)+5 e I} Pair of simutaneous equations y =10 x =20
l No 7 does NOT equal 6+5 _! | (two representations) JI
———————————_ T o o o o o T T e e e
Solve graphica : I'Solve by subtraction
DO O 18
Xry=6 Y- X \ || ® 3x+2y =18 POPLC
[ J[ J (2 4)is the || e | _ X+ 2y =10 C1OIE =10

poirtt of

Linear equations are straight nes

| I
I
! I
I
I
I
; I |
: The point. of intersection provides , / lersection :| . |1y°| , 2x =8 P / / / —18 |
the x and y solution for both || +2 =2 e / / S |
: equations 3 II 3 x =4 A / =10 |
_ I
l ; I aE x+2y=10 DO -
| The solution that satisfies both : |:— 4)+2y= 10 :
| s e ® -4 |
| z ER 3 7 3 ¥ 3 s || y=3 =2 =2 @ =3 |
L - I >’ |
|________________________________ —_— - - - - - - - 1
| Solve by addtion  Qddton mkes zevo pars IISolve by adusting one 12 |I ! Solve. by adjusting both |
[
| g |I |
3x+2y =16 |I _ _ s _
4 6x — 2;: —> i h +}. =12 Noequvdent vales oonnn |I 2x + 3y = 39 DO® = 39|
| ||2h+2]=29 l|5x-2y=-7 ©00 00 - _7I|
I 9x =18 OO [l 29 Ly 0 I
| +9 ~ 9 ‘ (1l 2 4 I | Use LCM to make equivalent x OR y vaties |
| X = DO E 2h+2j =24 | Because of the negative values using zero pairs |
| 3x 4+ 2v = 16 DO =18 I 2h + 2]- - 29 || and y values is chosen choice |
| Sxrey= 44 H /= nnn I |
32)+2(y)=16 — _
I 64 2v =16 I By proportionally adusting one. of 29 I| 4x + 6y =78 |
I —6 v= _6 =2 |l the equations — now solve the I| 15x —6y = —21 D000ee I
[ 2y =10 - Il simutaneous equations choosing | | Now sole by |
: y=5 =5 an addtion or subtraction method I| addtion |
________________ gl e e




|WMtdoIneedtobeabletodo?

: By the end of this it you should be abe
to:

: *  Understand and represent bearings

| * Measure and read bearings

| © Moke scale dramings using bearings

| ¢ Cabulte bearings using angle rules
I
I
I
I

I
I
| Cordil directions: the. directions of North, South, East, West

| Ongge: the amount of tum between two lines around their common point

| Bearing: the andle in degrees measured clockwise. from North

| Perpendcular: where two lines meet ait 90°

| Porolet straight lines alwas the same distarce apart and never touch They have the same gradiert
: Clockwise: moving in the direction of the hands on a clock

| Corstruct: to draw accurately using a compass, protractor and or ruler or straight edze

Scdle: the. ratio of the kength of a drawing to the length of the redl thing

I

| Protractor: an instrumert. used in measuring or draning angles

I

Solve bearings problems using
Pythagoras and trigonometry

- - ___
| o | o et tn RO A% A T T T T T T T T e
| Me'asure anqles tO l 60 0 : Draw m@hs Up tO I 80 o : | On |e mtatlon The ktter in the midde is the ange °|
| - | [ Drawa 35° ange Make 6 mark at 35° with a perci | | Tre arc represents the part of the ange |
| ﬁfeai afgzrr[:ng on | | Ond join to the angle. point. (use. a | | ‘ |
| Remember o Use | | ) 4 | | |
| estimation This is | ’ |

an obtuse ange. | : ' | | Onge Notation: three Elters ABC This i the ande ot |
| $0 between 90 © |I |I B-113° |
| and 180° I | I | 2ABC s ako vsed to represent the angk at B |
I L |===============
| / Make sure the cross | Moke sure the cross s ot the end Y |
| The bose Ine folows s at the pont the I | of the e (where you want the : I SCG'C draW l_' @ o
I the Ine segmert two lnes meet | | ange) The ange } |
l::::::::::::::::_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_I| |- 20 For every lom on the model there are

i 20 [ If

I Unde‘rStand and represe’nt beaﬂnqs The angle indcated starts from the North Ine at O I e

L
. and Joins the path connecting O to B
0 bearing is always measured N [ | | Remember: Scake dravings ONLY change. engths and distavees.
from NORTH | I Ongles remdin the same
o [tis aaus gen as three This ange shows the bearing of Bfrom A ) | L
figures N I =
I

The bearing of B from O is A

cabulated by measuring the The sentence... ‘Bearngof ____from ___ S
highlghted angle B realy important i identifuing the bearing being k ”)
represented

I Using estimation it is clear this andle is between 090° and 130°

Clockwise Onti-Clockwise

________________________________ L_______________I
S s s s S S S S S S S S s S S S T o S S s s e e e s
| Measure and read bearings |I | Scdle dramings Using bearings Femember — anges DO NOT :
| ) | | change size in scaled dranings
| N {The s } 1 N :
e |
I ¥ This angle is measured from NORTH | The be. ts do ot chane. from “real ife’ |
| N 4— [t is measured in a clockwise. direction | I to ngl;g(gm@ MARMETENE o 1 g rom rearie |
| - Estimation indcates this angle 1s between 180° and 270° | | Q The s i the ratio |
I -7 Use a protractor to measure dccurately | \\\\\\\\\§\\ scae are. the same.
| Remember: bearings are written as three figres I | Q . :
| P p eem = 30km
I D< | The scale may need to be calkulated from the image |
2 ooy e e ey, o ! Tt i 04" | a0 |* |
e I t======================= l
P — —— — — —— — — —— — — —— — —— — — — | — —— — — —— — ——— — —— — —— — — —— — -I
: Beaﬂn@s Wlth m@b rU|CS [ Because tvo North ines are POROLLEL ... ] [l Bwﬂnoﬁ Wlth fd\t‘&ﬂ@bd Qeometm Look for Right-anges |
Puthagoras
N I yhag I
: r[ N N N N : I m f;t 2700 be,mn@%;eo%% Trigonometry (Sin, Cos, Tan) I
o N
| H110° L 110° Lloo : : ;‘n“;zg a 90 mokes aa:ze Don't forget the 90° here too :
| G H H G
rM e A |
! G |
They fo{m | | O plare fles East for 20km = I
| correspondi 3
| GNPy They form co-interior They form akemate 1 then tums South for Bkm Use torr ) to caubte 13 |
| ar;_&ﬂe_s andthe ondls and add up to andles and therefore are [l Find the bearing of the. plane ok i |
| E(seaom(: g; 180° the same size I | from where it took off g % |
I



|\/\/hatdolneedtobeabletodo?

: By the end of this unit you shoukd be. abe
to:

: *  Recognise and label parts of a circle
| ° Calculate. fractional parts of a circle
| * Calculate. the length of an arc

| * Cabuldte the area of a sector
|

|

|

|

e Understand and use volume of a cone,
cyinder and sphere
e Understand and use surface area of a

I
: Circumfererce: the. length around the outsice of the circle — the perimeter

| Orea: the size of the 2D surface

| Diameter: the. dstance from one side of a circle to another through the centre
| Radius: the distarce from the centre to the circumference of the circle

| Tangent: a straignt. e that touches the circumference. of ai circle

: Chord: ai Ine. segment. connecting two poirts on the curve

I

I

I

I

Frustrum: g pyramid or cone with the top cut off
Hemisphere. half o sphere

cone, cuinder and sphere Surface area: the total area of the surface of a 3D shape
- 4 -
rrr—-——-—- - - "2~ -~ - -"-"-""-—-f&"-—-"-—-\)])]7-— - """ "”-"”-" """¥"”"""-""-"-"”-"”"-"-"-"”"”-”"- ""”-""""—-"="""=-"=-""—--"=--"=--"=-"=--"== 1
| Parts of acice @ M Fractional parts of a circle, (Game s s 50 Formua to rererber |
Sector fpat o I | Orea of a circk = 72
I the circle made I ) |
| from tvo radi) | | g} 300 represents o{ aful circk Circumference of a circk = 7d or 2mtr |
I X | \ 30 1 |
I 301
| &‘@? | 360 12 |
Iy
I diameter I I 0 I
[ Segmert (part | 270 The fraction of the circk is as e |
| Ot of the circle | I Teo of a ful circle (in degrees) |
3

| made. from a | | . 5 of g full cick 6 represerts the degrees in the |
| /V chord) | | = of a ful circke (i equal parts) sector |
I Creumfererce On arc s a part of the I I |
| circumfererce | | |
T w— — — — — — — — — — — — — — — — — L —————————————————————————————
e e e e e e e e e e e e e e e e s s s s s s s s s s s s s e e s s e s e e e
| Qrc th Remember an arc is part of the circumference | | Se(‘,tor area Remember a sector s part of a gm\e , :
| / Cireumference of the whoke circk = rd = X9 = 91 T Orea of the ok cick = r* = wx 62 = 36m |
| B 120

; eq _ 240 I/ 1200 %, -—x36 |
N o ] 360 x9m TR [ Sector area = == X areai of circk ] 360 I
| Orc length = — Xcircumference \ /) 360

" 360 =2)(9 ) | N ==x36m =127 |

I 3 T i I I 3 I
| Perimeter | I [
| Permeter i the kength around the outside of the shape S |
: This includes the arc kength and the radi that encloses the shape | | VOk)me Of a Cone and a Cu“nder
I

2
[ Perimeter =— xctrcumference + } -

[ Volume Cone = % rh J

: : [ Vobme Cylnder= 712k ]

I
I
rc - -1 I
——————————————————————— 1 | O cylnder 1s  prism — cross section is a circk 0 cone is a pyramid vith a circulor bose |
| I'\olume of g Sph@fe [ Volume Sphere = %nr3 | | jc_m, |
| o | | i V = nr2h The height of acore s |
NOTE: Th ubed val
\olume Sphg(@ = i 77.'1"3 S vawe I — T[X4‘2 X 10 the perpendwcu\ar he\@ht I
I 3 | I lem from the vertex to the I
I - A w33 Look out for I| = mx160 base |
| 3 hemispheres being | L — P
I ==XwX27 =361 placed on other 3D : I — ﬂ em . :
hapes, e cones and , Look out for trigonometry or
| S & | Give your answer in terms of 7 s
0 hemisphere is half — - cylnders | _ P Puthagoras theorem — the radus |
| the volme of the 36m =2 > I | means NOT in terms of pi M@m forms the base of a rght-angled |
| overdl sphere -18n | tiorde |
L —1
l______________________________________ —_— e —_— . . . T T T T TS T TS T TS T T
Surface area of a sphere [ otwe aea - 4mr? | " Surface. area of cones and cuﬁnders

Sufface area = 4mr?

|

|

|

|

|

: = 4xmTx52

| The cunved _ 12)(()7:(25 N
| suface area  =———

| of asphere

O hemisphere has the curved
surface OND a flat circular |

=100r =2 =507

= 507 + mx52
Hemisphere = 751

|I[ Surface area cyinder= 212 + mtdh [ Curved surface area Cone = Tl }

IO

|| The area of two circles (top and bottom face) + the. area
|| of the curved face

|: The length of shape B s the circumference of the circles

Look out for the use of Pythagoras to
caculate the length 1

Total surface area =
curved face * circle face (area of base)




| \/\/Mtdolneedtobeabletodo?

: By the end of this unit you shoukl be able
to:

: e Understand and represent vectors

| ° Use and read vector notation

| * Draw and understand vectors muttipled
I by a scalar
|

|

|

|

e Draw and understand addition of
vectors

e Draw and understand addition and
Subtraction of vectors

Understand and represent vectors

Paralel: straight Ines that rever meet

Column vectors have been seen in translations
| to descrbe the movement of one image onto

I
I
: Direction: the ine. our course something is going

| Magnitude: the magnitude of ai vector is its length

| Scalar: a single rumber used to represent the muttipler when working with vectors
| Column vector: a matrix of one column describing the. movement from a poirt

: Resultant: the vector that is the sum of two or more. other vectors

I

I

I

I

[ Vectors show both drection and maagnitude }

The arrow is pointing in the. direction from

The drrection is importart to

|
|
|
|
correctly write the vector ||
|
|
|
|
|

needs a scalar of -

| another starting point to end point of the vector
: Movement dlong
the x-axis — 4 The magnitude s the length of the vector The masnitude staus the
: _3) — > (This is cakulated using Puthagoras theorem and | e evg: f the dﬁ,ﬁm
movememt dong forming a right-angled triangle with auxilary nes) changes
e U-axis
I _______________________________________________ ]
______________________________________________ 2
| Understand and represent vectors I Vectors muttiplied by a scalar |
! 5% ! |
Vector notation DE s another |
I way 1o represert the vector I [ Parale! vectors are scalar muttiples of each other ] |
: g Joining the point D to the point £ I | :
| 5 ﬁ:(_g) Il b-2xc=2c |
I -1 | : Muttiply € by 2 this becomes b. I
| / The arron ako ndeates the | | The two Ines are paralel |
| E direction from point D to poirt £ : | b |
: 1 a-—1xc=—c :
| Vectors can dko be written in bold lower _ (1) I : ¢ The vectors a and ¢ are dlso |
| case so g represents the vector 9 2 | | a paralel O neggtive scalar causes |
- _ _! | the vector to reverse drection |
______________________ |
|
: Oddition of vectors 1 b o xa— 24 :
| : 2 weee e (G G) () |
AB - BC - | 2 —4 —2
| =0 (2) ! i
| = 3) + ( 2 ) | I ———————————————————————— 4
1 e 2 | P S =
: | | Ockdition and subtraction of vectors :
3+2 |I
' ~ld () @
i B 14+ —4 H 1 4 |
I a I
| AC _3 (! a+(=b)- 5+ -0 _ 5|
| ! : b 1+ -4/ " \4 :
| c Look how this addition compares : I |
| to the vector AC 1 a+ (—b) |
I
| The resutant AB + BC = AC = ( ) [l The resutant s @ — b because the |
| -3 | | vector is in the opposite direction to b which |
I



-

| What do [ need to be abke to do?

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

Compare quartities using ratio
Link ratios and fractions and make
comparisons

Share. in a given ratio

Link Ratio and scales and graphs

Solve problems with currency conversions

Solve ‘best buy’ problems
Combine ratios

Equivalent: of equal value
Proportion: g statement that links two ratios
Integer: whole number, can be. postive, negative

Orign: (0,0) on a graph The point the. two axes
Gradient: The steepress of a e

Ratio: a statement of how two numbers compare

Or zero.

Denominator: the. number below the fine. on a fraction The rumber represert the total number of parts.
Numerator: the. rumber above the. line. on a fraction The top number Represents how many parts are taken

Cross

L
:Compare vith ratio @)

| For every dog there are 2 cats”

! Dogs Cats W T
| Units have

| 2 N the be of

: The ratio has to be written in the the| Sth

| same order as the nformation i vaue 1o

| glven compare

[ eg & [ woud represent 2 dogs for | ralios

| every | cat -

Graphs with a constant ratio are I

I

I ———
[

[ directly proportional

| » *  Form a straight e

| = * Pass through (0,0) -

L l

I \Th ¢ 2

| B e gradert is the constant ratio 1 g
I Time (Hours)

|
|
|
|
|
|
: Fraction: represents how many parts of a whole
|
|
|
|
|

£1=90 Rupees 4——— Currency is drrectly proportional Ly
£1=90 Rupees N\ o

[l The car mage &
[T 10em Image - Real ife
o lm: 30m T\
> \Jl0cm 300cmD <
I
= ©
ez R

2

I Ratios in In and n:|

|

|

I James = 3 x £50 = £150
| James: Lucy —
:(:50 3:4 x@D:D }
| £B0-£200 -
|

Lucy = 4 x £50 = £200

W, . T, T T T T T T T T Tor T e |
| : Ratios and fraction @ :I Sharing a whole into a given @) |
| | Trees: Flowers Trees | | fatlo James and Lucy share £350 in the :
| z |l ratio 34
| I 5 . 7 - 5 I | Work out how much each person earns |
| : [TTTTTT] | . |
| I ? : | Model the Question James |
|} Froction of trees Oviers || James Ly [TT] I
! & <\l 34 pomm )
Number of parts of in grou g |l :
I : Total numpber of par: : i) g : I Lucey ;
o AT b the ke of ore pat S :
] Whole: £350 s

|| Ratio and scae. @) Tpastoshoebben [ Jooepat |

[ (3 James, 4 Lucy) - £50 |

1 O pcture of a car is drawn with a scale of 130 Put back into the. question :

|

|

|

e e e ———— ————

This is asking you to cancel down

until the part indcated represents |

Show the ratio 4:20 in the ratio of In

>

The question states

I
I
I
I [
: > : I 4 : go This side has to
I £10 = 900 Rupees | [ that ﬁ mtm o be. duded by 4

Currency can be converted I too —tokeep n
| | | Therefore | . 5 proportion

Q Using a conversion graph Divide by 4 :
| 8 Convert 630 Rupees into Pounds I
| =900 --- 1 the n part does not have 1o be an integer for this type of question |
I 7~ El=A0Rupees ~ «—630-90-7 | ST oo,
| o . - | : Combining ratios % R G
- o0
I_ —— _£ 7_ _G50_Rl£€€s_ ________ I I The ratio of Ble courters to Red counters is 5.3 ® o o
Vou could vork oot how ) || The raitio of Red counters to Green counters s 2 o® ©

|
|
|
|
|
¢ much 40 pers are and | 11 |
I / / )
z/// ‘///// / then compare L Ratio of Ble to Red to Green oo 0.. .o. OO I
| % 4 / I I ® LIP ® ()
| / Compare the sobtion in the 1 o0 I
| | 4 pens costs £260 | | 10 pers costs £600 context of the question 1 0: 6 :3 :
| . The best valve has the || T |
| / PN £260 + 4 - £065 £600 =+ 10 = £060 lowest cost “per pen’ I Use equivalent ratios to allow
I o The best valoe mears £1 || comparson of e growp thl i LtﬁweSttCOLnoTk?htrr]tumpk to f :
~ 4 I . - Vi M e ralio slatements
: £ b\gspwnd 4+ 260- 154pers 10+ G- 167 pers g o more pers || common to both statements e I
|



————————————— r,--"-" """ -~ -~ -~ - - - -7
rwm do | need to be abke to do? freywords

: By the end of this unit you shoukd be. abke to:
|+ Convert and compare FDP

|+ Work out percertages of amounts

|+ Increase/ decredse by a given percentage
* Express one number ds a percentage

e Calkulate simple and compound interest
Cakulate repeated percentage change

*  Find the original vale

* Solve problems with growth and decay

L —— e ———————

I I
I I
: Exporent: how many times we use a number in muttipledtion It is written as a power :
| Compound interest: calculating interest on both the amount. plus previous interest I
| Depreciation: a decrease. in the valve of something over time I
| Growth: where a valve. increases in proportion o its current vale. such as doubing |
|' Decay: the process of reducing an amount by a corsistent percertage rate over time |
| Mtipler: the. rumber you are. multipljing by |
: Equivalent: of equal value :
I I
I I

-
: COMEW e FDP o { Comparisons are easier in the same format } ::_FP’OCUOY\/ Percentage of amount o :
| 70 out of 100 70 tund | £60
| 10 Tﬂ;ﬂ? —» squires ——» ] twgor;dths :| Fnd 2 of £60 [EBIEalem [e0 e ] I
100 70 hundrecthe’ 5 — |
| 70- 100 I £36 I
| | Bnga = 7 tenths” |
| cobodtor 07 :l 5 Rememper |
I Be careful of recurring decmais I Eemember 0/ of £60 = £6 i 5700700 :
[ -0, z- -
I O > 2D | Convert to a decmal ¢ 1 i 03333333 s 607 __ 507 of £60 - £30 607 of £60 |
| 3 - (;'3 || 607 of £60 = £36 =06x 60 |
| This will gve you the answer \ < 100 converts The dot dbove the. 3 || -£36 |
| in the simplest form to a percentage I| |
___________________________ e e e e e e o —— — — — — — — — — — — — —
rreeemmm"——m—m—————_——— -1 - --"—-—-———-——_——-——_——_—
- I
| Percentage increase/decrease () |, Express ds a percentage (R ¥
I 1007 (007 Ve I I 27 per every 50 7 54 per every 100
| < > | shaded shaded [
| 7777 | m R e Y
I 427 Decrease by 58/ Increase by 127 |: 50 :
| | = 13
| 1007587 - 447 Motiler 100/ + 12/ - 112/ Motiler |: % > |
| 100-058- 042 4 Lestn] 0-0u-1 4 PeRe b |
B _! | 433333...7
| Simple. and compound interest || Con't e eaquakerie 43/ :
| oz » Compound Interest £100 Original amount: £100 § I MSWJhtO find ‘per |
Simple Interest ! — 10% undred
| M2 nterest — Tess nvests VI £l0 E . “ | Decimal percentages are still a percentage ||
] £100 dt 10/ =3 e ———————— 4
£2000dt 57 corpus SRR B Sriivinrr 7
10% =2
simple interest The original value. increases terest for 3 — £ I | n ongnai va
| by this amount. every year years [ = fE[vseBan) £ I| Percertace cokulations

Deprecition

i_Repeated percentage chanae
:Comgound Interest £|()0[ x 110 H x 110 H x 110 }

| Tess invests £ 100
£100

| at 107 compound
| interest for 3
I years

Original amoont Repegited mutipler

Depreciation caluiations use muttiplers less than |

Muttiplers are commutative — an overall multiplier effect can be
cakulated by combining the muttiplers separately

w Number of
oceurrences

eg herease of

07 thena —————
reduction of 107

| Compound aronth  Compound decay

L

and compound

decay are
exponential graphs

Compound growth

Decay — the vales get closer to O
The. constant muttipler s less than one

Growth — the values increase exponertialy
The constant muttiplier s more than one

—|I
| L amount

_ Final
X Mitibler = Vaike 1

Original

b a test Lucy scored 607 of her questions correctly. Her
score was 4. How many questions were on the test
60%

[ Original x 06 = 24 } 24

|

|

|

|

|

|

|

|

|

|

The muttipier 24 + 06 = 40 marks / L [
| Total questions on test |
|

|

|

|

|

|

|

|

1007 = 40
0 car sokd for a profit £3000 with a profit of 207 How
much was the car originaly?

100% 20%
(ﬁ_w Original x 12 = 3000
\ ) 1207 = £3000

" 0/ = £250
£3000 100/ - £2500



| \/\/Mtdolneedtobeabletodo?
|Bgthe end of this unit you shoukd be. abke to:

Evertt: one or more. autcomes from an experiment

Odd, Subtract and muttiply fractions
Find probabilties using lkely outcomes
Use. probabity that sums to |
Estimate probabities

Use Vern diggrams and frequency trees

Use sample space diagrams

Outcome: the resutt of an experiment.

Intersection: elemerts (parts) that are common to both sets

Union: the. combination of elemerts in two sets

Expected Valse: the value/ outcome. that a prediction would suggest you will get
Universal Set: the set that has dll the elements

Systematic: ordering values or autcomes with a strategy and sequence

*  Calulate probabity for ndependent everits
»  Use tree dagrams

Product: the answer when two or more. valves are. multipled together

- S

I_ _________________________

 dd Subtract and muttipy fractions Q M leehness of a probahlitq :

| Oddition and Subtraction Muttipledtion | | | | I |

| 4 2 3 2 | I Impossxl?le Ever; chance Certain |

| 573 ERAEY TR G

I 3 2 o0+ I | h b he furth h i t I

_ The more lkely an event the further up the probabilty it wil be in comparison to
: 4__X 3— = ? I another event (It wil have ai probabilty closer to ) ll
12 10 2 \ ltre—_——————————————— ==

I =7 = =15 Modeled

| 15 15 . ; Total rumber of : : SUm tO I ‘ Probabilty is awaus a vale between 0 and | ‘ o :

: Use equivalent. fractions to parts in the dgram The probabily of geting o bhe bal s 3 |
find & common muttiple for The 4 |

=The probabilty of NOT getting a blue bal s
| both denominators i . ;0 |
| I

Theoretical
probabilty Wt we expect to happen
The probabity becomes more accurate with more, trigk. I

|

|

|

|

=

| probabilty

|

: Theoretical probabilty i proportional

The more. triais that are |
completed the closer |
expermertal probabilty

;Nh?t atctua\ka happens when we and theoretical I
it oy probubilty become

|
| £¢ 1|2]3]4[s5]|6]| peen=3 |
I <3 nmerand 1
I % Z H|IH |24 [3H | 44 | 5H | G taes) 2 1
LSs ([ o] ]ar|ar]ar]ar]er H
=" .
_______________________ |
Independent events : :
The outcome of two events happening The P (Aand B
outcome of the first event has no bearing on the (A and B) I I
outcome of the other =P A)x P(B)

I

I

I

I

I

| Tree diggram for independent event
I

I Because they are repmed the second pick has the same. probability I
I

I

I

I

I

I

I

Isobel has a bag with 3 blue counters and 2 yelow She picks a counter and replaces it before the second pick

I
33 9
5outo€53areb\ue =P (BB) == — II
P ormo 5 1)
5 2ot | 2
< =P(BY) ¥57%® | § :I
r o
—pB) xi=2| = 1l
2 ( )55 25 o5 ||
:  Cmd .
2.2 _ 4 %]
2ot of 5 are wlow (Yelw ) =P (YY) 5T ] ||

The sum of the probabilties s |

Frequency trees and two-
way tables can show the
same. information

Frequency trees
60 peopke visited the zoo one Saturday mornir
26 of them were adutts 13 of the adult's

favourite animal was an elephant 24 of the
children’s favourite. animal was an elephant

Two-way table

Tre total cobmns on two-
way tables show the
possibe denominators

Odutt Chid Totdl Placut) - %
Elephant 13 24 37
Other 13 10 23 anmal as elephant) = g
Total 26 34 60 -

Venn diggram

I
I
I
I
|
I
I
I
I
I
P(Child with favourite |
I
I
I
I
I
I
I
I
I
I

inset A OND set B inset A Rset B inset A NOT in set A
P(ANB) P(AUB) P (4) P (A"
Depende,nt events The outcome of the first event has an impact on the
Tree diggram for dependent second event
event
O sock drawer has 5 black and 4 white socks, Jamie picks 2 socks from the. drawer
Pk first sock 4 ' =P (BB) Xxi=2 ]
9 8 72 -

from the dramer the number
of tems in that draiver s diso
redwced . the
denominator is ako
reduced for the second
pick

< ‘ D=P@BwW) Xxi=Z
m 4,520 I
g 5 J=PWB) xi=2

3 4.3 _ 12
0 white sock has been removed 8 B =P (WW) *5=%

_—— e — — e — — — e — e — — — — — ]

Sum of probabilties

I

I

I

I

— |
NOTE: gs “socks” are. removed I
I

I

I

I

I




YEAR 10 — DELVING INTO DATA. ..

F———————————

| What do | need to be able to do?

|
| By the end of this unit you shoud be abke to:
|* Construct and interpret frequency tables

charts

*  find and interpret averages from a list and |

a table

stem and leaf diagrams and scatter

I
I
I
:- Corstruct and interpret time series graphs, | I
I
I

Population: the whole. group that s being studied

Sampke: g selection taken from the. population that will ket you find out information about the larger group
| ond polygon two-viay tables, Ie, bar, & pie | | Representative: a sample. group that accurately represents the: population

| Random sample: group completely chosen by change. No predetability to who it will include.

Bigs: a buit-in error that makes dll valves wrong by a certain amount

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

Secondary data: data taken from an external location Not collected directly

Outier: a vale that stands apart from the data set

Categories clarly ndoated ——pp avearc mres

lecting, representing and interpreling

55 |

O measure of average 1o find the central tendency. . .

I
I
graphs : |
- a - ____
[ —— — — — — — — —— — —— — — —— —— —— — ——— — ——— ——— — ——— — ——— ——— 1
| I_ Subgroups each have their own heading
| Frequency tables and polygons 1 Two way tables x !
| Each pornt s plotted at them mid | Odutt Child Total |
x point for the group it represents peopke visited the zoo one Saturday morming
o f I eo ! N I
I Weight(g) | 3% g’ | | 26 of them viere adbts 13 of the acuks Elephant 13 24 37
40<x=50 1 2> X I | favourte anmal was an elephant 24 of the I
| [s0<= <60 3 E 4 | I chiiren’s favourtte animal was an elephant. Other 13 0 23 |
| [eo<x<70| s 3 X |
| Wedorot kow from a <«— b PO‘”;;;%T”‘%“ vitha | : Extmatthn:(&rmt;ont;i lxenput to Tolal 26 34 0 I
| grouped data winere each | |l * ] . . | 1 Y Needs subgroup totals Overal total I
| Vi‘ﬁe@;ﬁ]ﬁﬁjﬁmﬁoﬁe 0+ 4'0 5'0 elo 7'0 Weight (9 | gyl eyl i e A
L s || Draw and interpret Pee Charts @ !
I Md-ports are used as estimated Mid-point [ [oeetoe T oow T e T vormer | There were 60 people asked in this survey I
I vaes for grouped data The m@ Sdgttah about Wel@ht( Srltaf%S 405 Stort Pomtl; End pont | : [Fewery [ 32 [ 2 [ 5 | ——(Told frequency |
| midde of each group e axis can start d |
b o e — Il 3 , Mutigle method |
TR i e ot e T T | G o 60 peopk fd g 0s 60 goes o 360 — 6 times
I Baf and Iim Charts ompare the bars green compared 10 elow. 1he Each frequency can be mutipled by 6 to find I
size. of each bar s the frequency |1 the dearees rovorton of 360) I
| Composte bor charls " Overall total easly compardbe || The fraction of the 360 degrees ges I
| o | | represents dogs > Comparing Pie Charts I
| : Dual bar charts [l a2 . You NEED the overl |
I X == X 360 - 192 Use a protractor to dranw frequency to make any
A Il ©o This is 192° |
I Barsae | |- comparisons
0 150 200 o 01T B | e e — D ——— i — —
L comparedside by o1 |1 Ilm 1l M —m— e — — —
I @Coffee DTea r I
side |
| Categories clarly indeated | Qverms from lists 0 |
Easer to compare Find the sum of the daita (add the valeg)
: SUbgroups I The Mean
I
' |

: Overages from a tabe €@

| Non-arouped data

Overall Frequercy

%

V\Total number of
sbings 20

Overal Frequercy: 9

Overall Total - 565

Mean: 628

: Nomber of Siings 0 | 2

|| Frequency 2 § 6

: Subtotal 0 8 U
: The datama lst 000000L1111111222222

I Mean: total number of sbings | 1
I Total frequency

: Grouped data

| e ;ht[g) T Md Point MP x Freq,
: 40<x <50 1 “ o

| [0<x<60| 3 65 1

| [60<x=<70 5 [ 325

|

|

The data in a st 45, 55, 55, 55, 65, 65, 65, 65, 65

| d typical vale. that represents the data Divide the overal total by how many

pleces of data you have
484118 B+5 | M-l
The Mode (The modal valve)
This is the number OR the item 24,8418

d
mth%cvceug t:: nmur(f;&[) o This can stil be easier f it the
data is ordered first

Put the data in order 488 Il 24
The valve. in the center (in the
midde) of the data Find the valve in the midde 4, & & 1|, 24

NOTE: If there s 1o single middle
;24‘ 5, 4} |l 5, Medan = 8 vale find the mean of the two
numbers keft

For Grouped Data
The modal group — which group has the highest frequency

|

|
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I The Medign I
I |
I |
I |
I |
I |
I |
I |
I |
I |
I



I Bg the end of this unit you shoukd be. abke to:
|* Construct and interpret frequency tables

charts I
*  find and interpret averages from a list and |

|

|

| atabe I
I+ Construct and interpret time series graphs, | I
I stem and leaf diagrams and scatter I I
: araphs : |
al

—
| Stem and laf {O way to represent data and use to find averages J I Time-Series

This stem and leaf diggram shows the age of people in a ine. dt the
supermarket

Population: the whole. group that s being studied

Sampke: g selection taken from the: population that will let you find out information about the. larger group
| ond polygon two-viay tables, Ie, bar, & pie | | Representative: a sample. group that accurately represents the population

| Random sampl. g group completely chosen by change. No predictability to who it will include

Bigs: a buit-in error that makes dll valves wrong by a certain amount

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

Secondary data: data taken from an external location Not collected directly

Outier: a vale that stands apart from the data set

I | This time-series graph shows the total number of car sales in £ 1000 over time

I
I
I
I | 0 N Look for general trends in the data Some data shows :
| 0|7 9 Key: 114 Mears 14 years old | | 60— /' \\\ ] a clear increase or a clear decrease over time.
| 1|45688 II s0-] A B\ R :
. Lac=f
I 2| Stem and leaf diggrams :| % 40_ s |
| 3|0 Must include a key to explain what it represents I 0 %
I The information n the. digeram should be ordered I | 207 Readings in-belieen porls dre estimates (on the I
I | | 10 dotted ines) You can use them to make assumptions |
| Back to back stem and leaf diagyams : | LT N May :
I Girls | | Boys I l ___________________________ 4
I st} T --""-"-- "7 """""""""""-"F-"-""="-"""""""""""""""""""”""
I 15554 155,89 s[5 1| Comparing distrioutions ;
I 8,4,2,1,0| 16 2,5,7,7,7,8,8,9 Mears 153 em tal II I
[ PHREGARLLO0NIT 0236677 I Comparisons should include ai statement of average and central tendency, as wel ds |
18 [0,1,4,5 I I
| I a statement about spread and consistency I
| Back to back stem and leaf digrams I I |
| Ollow comparisons of simiar groups I I Mean, mode, median — allows for a comparison about more or less average |
| Ollow representations of two sefs of data | | Range — allows for a comparison about relabiity and consistency of data |
b e I
—r——— -
I
| Draw and nterpret a scater oroph QO . | : Linear Correlstion @ |
el —
| Age of Car (Years) / 2\ 4 6 8 10 §) 7 x I | %w; % * a5 in X § ik I
= < 8 28| X X 2
| Value of Car (£s) 750? 6250 | 4000 | 3500 | 2500 X 8 | I | 5 X 5 E ik 1% Xy X I
! \ Engll NSNS N 155 B e |
. . ' SN2 * ' ! n |
| 1%} < 7 I Number of apples Number of cups of coffee Length of thumb nail
e This data may not be gven in size order $ i : ! ' ! ¥ 4
I+ The data forms nformation pairs for the scatter graph § ! mEEE : : Posllive Correltion Neaplive Correltion No Corvelition :
|+ Not al data has a relationshy Zimpn gl G 10
| ¢ _ feelofCari(¥ears) I Os one varidble Os one varigbe There is no |
| ﬂ;l'hs scoo}tter M’Ph show 0tshe K [ Incredges so ncreases the relationship I
G Car increases
| mvabe oo The. axis should fit all the valbes [ does the other other variable between the two I
| The Ik betv\veen the dmba con on and be equaly spread out I | variable decredses variables |
be explained verbal
L — — = S |
__________________ e T e e s T T T T T T T
I | The ine of best ft @ I} Usng a ine of best fit @ Ot s o v s e
Ine of best fit to predet information
The Line of best fit is used to make estimates 5. 3 | I 100 outside of our data
about the information in your scatter graph ‘§‘ z X I | *This 15 ot abways wseful — n this
o ke £3 I | Wterpolation is using the Ine of best pd exampke. you cannot score more
© Tre e of best it DOES NOT reed to Height of plant fit to estimate vales inside our data 60 that 1007 So revssing for longer

o0 through the origin (The. pont the
axes ¢ross)

There should be approximately the
same. number of points above. and
below the Ine (it may not go through

t s only an estimate
because the Ine is
designed to be an average
representation of the data

any points)
. ;t»;zphg\e extends across the whoke I s abwcus  steaight e,

point

e 40 hours revsing predets a
percentage of 45

can not be estimated™*

Percentage on trumpet exam

This point 1s an “outler”
tis an outlier because it doesn't fit
this model and stands apart from

the data

20
Time spent practising (hours)

60 80



YERR 10 — USING NUMBER. ..
Non-calculator methods

|WMtdoIneedtobeabletodo?

| Bg the end of this unit you shoukd be. able to:
Use mental /written methods for the four

I number operations

: e Use four operations for fractions

| Wirite exact answers

|+ Round to decimal places and significant

|

|

|

|

I I
| Tarcate: to shorten, to shorten a rumber (o ronding, to shorten a shape (remove a part of the shape) :
: ound: making a nomber simpler, bt keeping its place. value close the what it originally was I
| Credt: money that goes into a bark accourtt |
| Debit: morey that leaves a bark account I
| Profit: the amount of money after income - costs I
I I
I I
I I
I I
I I
I I

7S

Tax: money that the government collects based on income, sales and other activities
Balance: Tre. amount of morey in a bark account

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

figures
*  Estimate soltions
* Understand imits of accuracy
e Understand financial maths

- -
e e e e e e . e . T T T e e e e e e e e e e e e e e e e e e e e e e — — — — — — -1
| Oddition/ Subtraction Subtraction the order has to stay the same Formgl written methods °|
| @ (ddtion is commutative oo o100 10 ? T+ I
3 360 - 147 = 360 - 100 — 40 — 7
I . |
Iss SNCRCTE X I I T X % 10E Jalr] |
o0 ° P Y o Number Ines help for addtion and +/5 42 -12/4]9
| Modeling methods for addition/ subtraction Subtraction I
I+ Bar modeks 6+ 3 -3 + 6 + Working n 10's first aids menta — |
[+ Nomber Ines addtion/ subtraction Remember the place vabe of each cobmn |
I+ Part/ Whole dagrams The order of addition does not « Show our relationships by wrting You may need to move 10 ones to the ones |
| change the resut foct famies column to be able to subtract I
I I
| Decimaks have the same methods remember to aign the place valie I
b o o o — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — e
I L |
| Division methods Sotdson 5 9 9 Complex duision || ["umpﬁ(‘,atlon methods - Muttipleation with decimals |
| 2 4-=6=4 |l ialz Perform muttplcations s ntegers |
- _ 7 3 3 5 8 1 4 g g g H T O — i :
: D|3584 ithdzc 5:2 Break up the duisor sing : | T el Sl B a0k ¢9 04x 05— dx3
juision with decima factors e A el7

| I Moke adustments to your answer to
The placeholder in diision methods s essential — the decimal lines up on the dividend and the quotient |

I
I
| Long G method il match the question 02 x 10 = 2 :
| 24+ 002——> 24+ 02 —> 240+2 S s o & w7
\ ) coumny Repedted erefore 6 + 100 = 006
: P — n : : = :
e the same sobtion as represent the same proportion
| Mu[t\plﬁt\e vales in proportion until the divisor becomes dn integer Q I | Less{ef(ectnve method especialy I
L o or bigger mutipleation |
_______________________________________________ 4
| Eour operatiors vith fractions Mlpkaton Duson 3 S 0
3 2 5% a reciprocal I
| Oddtion and Subtraction L p
| L 2 _ Y ><3 3 ) 4 ges the _ E :
| =73 12 10 2 S x= same 15
5 3 22— 2 - £ 6 1 B 573 outcome |
I 15 15 15 =573 4 |
e
T L T I |
| Exact Vabes Leave as a surd || Estlmatlon 0 | le‘ts of accuracy |
| Leaveinterms of 120 36 T30 - 1 |: Round to I significant figure to estimate | | 01 vidth w has been rounded to 64em correct to ldp |
: o 360 00T sem| e 10NV :I A4x31 2 20x3 260 11 o omomm o |
w1 _ P PR —— > > |
| e 3 x36m -12m fem 1 \ I <« 635 I s Exrror interval > 6.45 te wbes wod |
‘;—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_-_’I: The equal sign changes to || would rond to round to 65 |
| R oun dl % 0 ! show it is an estimation I The error interval 635< 645
: I SUS |
|~ 2.46192 i
I 2.46192 to \Jdp) s his closer to 246 or 247 ! I| | Ths s an underestimate because I | Ony valse within these. imits would round to 64 to Idp I
L N both ualves were. rounded down | |
[ w 247 This shows the. number is closer ﬁ) | | |
| 246 | | Ovidth w has been truncated to G4em correct to 1dp I
é‘*ﬂ if !1 'g o O c ec a 5‘3 6‘3‘ 6‘32 0}33 E:A 0:35 G;B 5:7 EIJB 5;9 6; 6;‘ 6;2 5;3 B}u n;ﬁ G:E G}U G:E G:G GIS
: 570'?01‘”“:{’3?{ 400 II Lo oo et o : ‘ .
0 [ slgniticant Tigure 1S _ < — »»
37 1o I'signfficant figure s 40 SF: Round to the first || catultions wth on estimaie i I < 6.4 1he vales would truneate o 63 Error interval I
| all aspects of maths — it helps I 2 6.5 the vales woud |
I 37 1o lsgnficant figure is 4 nonzero numper | | truncate 1o 65 |
I
I

037 to | significant figure s 04 I you dentify cakculation errors
000000037 to | signficant figure s 00000004

64< w <65 | Onyvabe within these imits would
truncate to 64 to dp



|\/\/Mtdolneedtobeabletodo?
|

: By the end of this urit you shoukd be abk to
|° Understand factors and muttiples

| Express numbers as a product of primes
| * find the HCF and LOM

| * Describe and continue sequences

| * Explore sequences
|

|

|

Factor: rumbers we. muttiply together to make ancther number

Muttiple: the. result of muttiplying a rumber by an integer

HCE: highest common factor. The biggest factor that numbers share.

LCM: lowest common muttiple. The first muttiple rumbers share.

Orithmetic: a sequence where the difference between the terms is constant

Geometric: a sequence where each term is found by muttiplng the previous ore. by a fixed nonzero number

*  Find the nth term of a Inear sequence Sequerce: iterrs or numbers put in di pre-decided order

|
|
|
|
|
|
|
|
|
|
|
|
|
-

-
__________________________________ T T ===
: Muttiples  The “times tabk” of a guen number Q I Factors o I ane&bers :
I : ® @ @ @ @ (rraus can hebp represent factors ® 00000000 | ° lnte@er |
| Qll the numbers in this lists below are multiples of 3 1 eccee Fa‘ct;rs;fiolo Oxtor1xio Iy Onlyhos 2 factors |
| [ 36912 D... J [ 3x, bx, Ix ... J (! dxdordd o [|+ onditsef The first prime number |
| This st continues and doesn't K | : Faetors and expressions Thjm%rsf?ﬁ%'i . : | The only even prime number I
| L [a[x = ]
| x could toke any valve and I | Factors of 6x | I ) I
| _ Leam or how-to quick recal... |
Non examE\e of a mU[tlE‘e as the variabl is a mutiple of I 0, x, | bx, Ax, 3, 3x, 2 |
I 3 the answier wil also be a bx X [ OR 6 xx I |
| 4980 nigeof 5 rulpe o 3 |I- - :, [ 2,357,111317,19423 24... ],
because it is 3 x
: A Not an integer JI| - } e |: ]I
________________________________________________ |
Product of prime factors phter (R | Finding the HCF and LCM |
pm -whoke HCE — Highest common factor LCM — Lowest common muttipe |
modek

| HCFoflBond 30 | | LCMoflEand 30 |

12306)9 15 18 36,54, 7290

30 | 1235/6)10 15,30 30, 60,190

I
I
I I
I I
I I
I I
I I
: I
I
| I
et st - i |
I
| I
| I
| I
| I
| I
| I
: I

a8

5@@%4\

() () ’ %
i

Mitipieation of prve factors

Using prime. factors for predetions

eg 0 320xd  Ax3x5xA

B0 20x5 Ax3x5xH { e |
: Orithmetic/ Geometric sequences H Other sequences ” Finding the nth term :
| change. by a common dfference. This s I Fibonacei Sequence Echlemstre ) g I
| found by addtion or subtraction between terms ] 11235 8... sum ?;ézgzvm I Urrislgtabfe —> 4’ 8 la’z l@ 20. s |

I I I
I change by a common ratio. Ths [ Triangular Nombers — ook at the formation |: 4‘” * # #
Y m plcation/ duision between terms I |
Il O H:l BED l, 5, G)‘ lO, 15 ce I: This has the same constant 7, ' L (5, lq, 22

I

I

| of I

—butis 3 more

B " irrerence I

| Tembotemaloy T Sqm etk o] e |
| I e g5 Il /4n+3 |
| Postion to term rue — take the rule and substitute n a || = == mmm Sooo 5 LD ey This s the (dfference) !
| position to find aterm Eg Muttiply the. postion number Il 1] Ths s the constant dfference ngwmi‘;@@ﬁfgg";[ ng;i@“ |
| by 3 and then add 2 | Sequerces are the repetition of a patten “ between the terms i the sequence sequence |

e o — — — e Qe Y A il



|\/\/hatdolneedtobeabletodo?

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

Idertify square dand cube numbers
Calevlate higher powers and roots

Understand powers of 10 and standard

Power: The. exporent — or the number that tels

L ——— e ———————

Standard (index) Form: 01 system of writing very big or very sl numbers
Commutative: an operation is commutative if changing the. order does not change the resut
Base: The number that gets muttivled by a power

you how mary times to use the number in muttipleation

[ *
|
|
: form Exporent: The power — or the number that tells you how many times to use. the number in muttipleation
| . ﬁrd]ow the addttion and subtraction rule for indces: The power or the exponent
. C ges o et Neggtive: 01 vale. below zero
| mrd‘;ef NG pOner 2€10 ana negative Coefficient: The rumber used to muttioly a varidoe
{ ¢ Cakuldte with numbers in standard form
|- T ——————— TR
| Square and cube rmbers () Gube rurrbers @ 0, quher powers and roots |
! I
I Square nurbers e 2 e D ﬁ i H- <« - power:
| \ug D2EC / a 08 | | (number of times
| = 35 EEE B5C 14,9 ... ¥ | 8 A7, 64, 125... f \ I muftipheée%:
54 !
| 144 -2x2x2x2x3x3 S A6-2xAxAx3x3x3 / \ :| Y:;Jr;bétebage |
: X /‘8\ [2x5}x{2x3}x{2x3] /ﬂ\ /G\ |: :
2 x 12 9 @
| Prime factors can find square roots e bxox6 I | B <+—frndngthe nth |
@ @ | root of any valve
| vz = 12 | |
::::::::::::::::::::::::::::::::::::‘| Other meril strategies for square roots :
| Standard form Oy rteger R Q | I V810000 = V&1 xyT0000 |
: Ony number I| = 9x100 |
Y num 04 10-3
| belveen land A X 107’l [ =900 :
| Essthon 0 Y L] |
I I —_—_—_—_—_—_—_—_—_—_—_I
Ony vae o thy 0 s - | Negative. powers do not
: Exampe N)Q—(’,XG | ny vale to the power O divaiys | dcte pogpine sobfers I|add|t|0n/ Subtraction Laws I
| 240 08k 0 Nurmbers in standard form with neagti I !
=325 0% 10x 0% 10 ‘ mbers in standard fom with negatve ‘ | [ AMXan=agmn } |
| 22000 53¢ 100 powers wil be less than | 1 I
I = . N
I 32x 104 —52X—X—X—X— =_000032 |I [am+an=am'ﬂ} I
| 10 10 10 I| |
o b _ I
———————————— I Sy e S i St S
| | Zero and negative indces | 1 Powers of powers | : Standard form cakculations O
I 0 | : | Qddition and Subtraction  Tib: Convert into ordinary numbers :
first and back to standard from at
I x' =1 || E (xa)b = xab } (|
the end |
I Il |
| | 0+ 9) |
| 46 | | st o3 3 s s [ et | ox 10°+8&x 10 Method 2 |
: a —=a’+a° : | @)=z XZ X2 I Goo000 + 500000 AR
ny number 6 | N N VI
| dvdedby a | The same base and power is repeated Use the addtion . 1400000 * i I
I | This is not the. - 14y 0% 109 I
I itseff = | | law for indices - 14x 10° fingl ansvier :
= =1 ] ¥ x|
: : | (23)4 = 212¢— axb = 3x4 =12 | | Muttiplcation and dvision |
| [ Neggiive indces do not indcate ] | | : S I
) vision questi
| neggie SO | | NOTICE the difference : | LD x 10° A con ook Ike ths :
: %jfg : :(2x3)4 = 2x3 X2x3%2x3 x2x3 (| 0.3x 103 X Faidrr;uttfh%atgw |
= ) ] juision y
| 2°=1 Looking at: the sequence |1 ' I I @X 10°) ~ X 0°) can look at the I
can hep to understand The addtion law apples ONLY to the powers | I |
ERRE t I The integers stil need to be mufipled | vakes for A and
| > negative powers | I | | x 00~ 103 the powers of 10 I
| 1 |1 (2x3)4- = 16x12 I as two separate |
| 2-2 =2 [l = | : -5y I8 caleulations |
| - |



