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PROPORTION. .. Ratios and proportion

Tier &

Ratio: a statemertt of how two numbers compare
Equivalent.: of equal vale

Proportion: a statement that inks two ratios

l |

l |

l |
»  Solve problems with ratio : :
l |
: Fraction: represents how many parts of a whole :
l |
l |
l |
l |
l |
l |

I |
I |
| I
| I
| I
| = Diect proportion |
|« Best by problems |
|« Conversion graphs |
| | + Origin: (0,0) on a graph The poirt the two axes cross

I | | Gradert: The steepness of a e

I I'| Ter 3

| : Numerator: the number above the ne on a fraction The top number Represents how many parts are taken
: I Denominator: the number below the Ine on a fraction The number represent the total number of parts

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

»  Exchange rates

*  Inverse proportion

*  Direct proportion equations (E)

*  lnverse proportion equations (E)

*  Direct and inverse proportion graphs (E)

______________ - ]
P T ol . T T T T
|Ratio and graphs || Ratio and scale |1 Sharng awhok info a given |
Lt
: ZZZ{E ;;tok;s rtc| sz;lmt rato are : : 0 picture of a car s drawn with a scale of 130 : I FGUO | Jares and Lﬁ%;hgri E390ntne :
| - « Formastraght Ine I |1 Work out how much each person eams I
| . * Puss through (0,0) [l The car Image s ﬂ I : Model the Question Jmes |
| [l 10em Idge - Red fe I I
——
| TH [l o bm 30m )< I James Lucy [T I
The gradent is the constant ratio = I £350
I ] =< \l0cm = 300cm I 3 . 4 (T11] I
. n | : ' — |
________________________________ |
Py r - . - Lucy
(Ratiosin | :nandn:| Teswmwo 1 Combiningratios B R G 1 bty vae of o part I
carcel donn nti the part | o0 00 | £350- 7 - £50 I
| ndcated represents | |, The ratio of Ble to Red s 53 0® 4 | Whok £350
I | e vt of Rod 0. 2 .. o 7 parts to share between D = one part |
I| Showthe ratio 4:20 inthe ratio of |:n | e e I I 13 Joes, 4 Loy “£%0 I
| | I Ratio of Ble to Red to Green 0..0 % .... 08 : | Put back into the question :
| Thequeston states 4_ : ;zo Tsehasto | | 0" ®o Y | James = 3 x £50 = £150
| fitpathsto o ity s | 0: 6 : 3 | James: Ly ~J——— I
be | unt too—totespn 1] Use eauuent ratics to ys0 3-4 x50 (111 |
I DT_ h;;ew‘; | : 5 proportion || alow comparison of the | ’ - £55O|
I ik by I} group that is common Lowest common muttipke of the ratio || | £150£200 I
: the 1 part does not have to be an integer for this tupe of question : | lobothstatements S BTSN : : Lucy = 4 x £50 = £200 |
________________ S

| P reviovcires hohuoom rivvorvioe am sz m— mmm ||l o+ 1 o . T |
Conversion between currercies @ == HEE= _-— | Direct and Iverse Proportion equations ()

£1=90 Rupees 4——— Currercy is directly proportional
- £1=90 Rupees N\ o

When y is directly proportional to x:
y=kx for a constant k

|
|
|
|
|
|
|
I /b is directly proportiondl to a?; \
|
|
|
|
|

For every £ 1
['have 90 Rupees

< >

|
|
|
|
|
£10 = 900 Rupees :
|
|
|
|
|
|

|
|
|
|
|
|
: Currercy can be converted
|
|
|
|
|

|

|

|

|

|

|

Q vsing a conversion graph I

g Convert 630 Rupees into Pounds ; I

< 900 - - - - / a=6uwenb=90Fdbfa=8 I

~ £1=490 RUP&@S P~ 630-90-=7 I

S D ~ 4 To find k b=ka? a=6 and b=90 I

lo-Fourss £7 =630 Rupees I

:::======:=======_£===:===::| | 90 = kx6%2sok=2.5, |

| Best b S You could work out how I I

I / ////)} much 40 pers are and | || Thus b = 2.5a? andwhena = 8 I

I iw/// //// then compare : I 7 T (T I

I ‘ " Compare the soltion in the | | K = £.0X0%= / |

: | 4 pers costs £260 | | 10 pens costs £600 | context of the question | | :
. Tre best e bas e | 1 \hen y i inversely proportiondl to x

| SN 060+ 4-£065  £600+ 10 - £060 owest cost ‘perpen” | | Y gkp ’ |

147 costs... I yx=kory=~=foraconstant k '

| *lpond The best vabe mears £1 1 x |

1 £ ... 4 +260- 154pens 10+ 6= 167 pens buys you more pers | | |

- - - - __ I



GEOMETRY. .. Orea and Volume,

What do | need to be able to do?

*  kometric drawings

* Plans and elvations

* Volume of a cyinder

* Volme of a sphere

* Volme of cones and pyramids

o Suface area of a sphere

*  Surface area of a cyinder (E)

* Surface area of pyramics (E)

*  Surface area of coes ()

+ Convert metric wnits of area (E)

* Convert metric units of voume (E)
* Volme and surface area of a frustum (E)

Diameter: the dstance from one side of a circle to another through the centre
Raalus: the. dstance from the centre to the circumfererce of the circle
Tangent: a straight e that touches the circumference of a circle

Chord: a line segment connecting two points on the curve

Hemisphere: haff a sphere

Surface area: the total area of the surface of a 3D shape

Tier 3

Circumference: the. length around the outside of the circle — the perimeter
Frustum: a pyramid or cone with the top cut off

______________ I_________________________________I
| . wior 1 Plane and elevations 1 Sector area Ferererasectors pat i acrce. !
| Pafts Of a leCk)/ pmoo |I Plam md ek’,VGtIOﬂS |: S@CtOf area Orea of the winoke circke = Tr? = m X 62 = 361 :
| the cxrcle | I T
1/ 1000 & -0y 36n |
: ;mm two |I . _ || * W) [ Sector area = % X area of circk ] 360 |
| od) |l w N [N -Zx36m-12m |
I dlameter :: : : ’ :
| N Segrent b -~ L0 N e ]
| y part of |I DS\ Ve o m ey T T T T T 1
| /‘ trecrck |: pe || | Volme of a cone and a culinder |
de I I ==
| K |V The drection you are considering ) 1 |
| Crourfererce rca;t of the iﬁ)?d)a || the shape. from cetermnes the || | Yolme Culinder= nr2h Ej Volme Cone =< nr2h |
I circumference |I front and side views I 0 eylnder is i prism — cross section’s a circk |
______________________________|_________________,I dom 0O cone is a pyramid with a circular base
| >
| AC lengin QfC Ien th Em’?b” n chti W'f ;‘r thﬁ C‘“U”{’;”mi 9_o I —= V = mrih / The height of aicone is |
ircumierence or (e Wnoke circe = 1t A =9
» / I = Tx42%x10 the perpendcular height |
/> 240 I 10cm from the vertex to the |
|,I _""Ou 5 " 360 X 91T I = X160 base |
l‘ i ) __9 .
: %)"/- [ Ore length 30 Xcircumference ] 2o nme — 1607 o’ ] |
--- - - 6m
| 3 o || Gl o Grwer i terms of 12 Look out for trigonometry or Pythagoras |
| Perimeter | brey — 50270 theorem — the. radus forms the base of |
Perimeter is the length around the outside of the shape I mears NOT i {errs of pi =D 4./0m arght-anged triange |
: This includes the arc length and the radi that encloses the shape [y gy eyl
- I
6 /
| [ Perimeter = 360 Xcircumference + Ar ] =6mr+9 : : P ramid [ Volume, Pyramid = g x base area x h J |
| / |
e e e e e g - | The surface area of a pyramid can be calculated by adding the |
: \olume. of a gphere Pl [ Vobme Sphere - 43 } | | area of the buse to the sum of the areas of the triangular foces |
feegarsl} 3 E S S .
3em N—— 1
: Volme Sphere - i ard N/ NOTEThssnow acuedvabe || Frustum 0 frustum s the base part of a solid cone or pyramid formed by cutting |
I ff the top by a plane. paralel to the base
I X 33 Look out for : ° 0P by & pore p ° ; I
| 2 27 - 361 h‘ﬁmﬁgmeiﬁ'Y?D I} Vobme of frustum s difference between the volmes of two cones cone :
| - XTmTX =3é6m placed on other
I shapes, g cones and :l The surface area of a frustum (Ike a lampshade or cut frustum |
| ?hhemﬁphe’? fhm’f -36m +2 onders —— o II core/pyramid) involves finding the curved surface areaand e —— =2 |
I OVE(VJ S';E;e . 181 II adding the areas of the top and bottom faces u |
L a l
P e e e e e e | —— —— ——— A

| Surface area of @ sphere [ qie gea - amr? ],, Surface area of cones and cuﬁnders

0 hemisphere has the. curved ”[ Surface area cyinder= 2mtr? + mdh { Curved surface area Cone = mrrl }

surface OND ai flat. circular

I

I

I

Surface area = 4mr? face Il D Look out for the use of Puthagoras to :
@ II cabuate the length 1 I

I

I

I

I

=4 XX 52
The area of two circes (top and bottom face the area Total surf -
=4 xmx25 - 9= | otal surface area
The curved 1007 =2 = 50m I of the curved face curved face + circle face (area of base)
- > ||
suface area 100z = 50w + m X 52 | =
of g sphere Hemsphere = 757 | | The kngth of shape B is the circumfererce of the circles
e e e e o I_ ___________________________ —_


https://www.google.com/search?q=curved+surface+area&sca_esv=18efc0f848b7cbb3&ei=eylVacTMNJWbhbIP5-XCsQk&oq=surface+area+of+frustum&gs_lp=Egxnd3Mtd2l6LXNlcnAiF3N1cmZhY2UgYXJlYSBvZiBmcnVzdHVtKgIIBTILEAAYgAQYkQIYigUyCxAAGIAEGJECGIoFMgsQABiABBiRAhiKBTILEAAYgAQYkQIYigUyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgARI1ztQ9gpYlhpwAngBkAEAmAGJAaABrwSqAQM2LjG4AQHIAQD4AQGYAgmgAs8EwgIKEAAYsAMY1gQYR8ICDRAAGIAEGLADGEMYigWYAwCIBgGQBgqSBwM4LjGgB_QrsgcDNi4xuAfHBMIHBTAuNS40yAcXgAgA&sclient=gws-wiz-serp&mstk=AUtExfDawAjJ0BhS1YSRooIutK3WKOv5bIgd_pmPiwFxDheE7MzNAXSSs285MkbtNRqCau5RQvh8a2EfMRVbsuGtCHLodctGOqjg4-HTGcAJfEjYQyYGvXt_4hRBdg427aZASxneiNa1uC_UuisUAxf8y77va_xuxDsJRgmbV0DhzRbh6wmTIJf0iHD3rNzfzgy9E4dh&csui=3&ved=2ahUKEwjKv6GD_OeRAxX7bEEAHaFJM0oQgK4QegQIARAE

FEOMETRY. .. Similarity and congruence

What do [ need to be abe to do? | euworas

* Find urknown sides and dngles in similar |I Ter 2

I
shapes | Enlarge: to make a shape bigaer (or smaller) by a given multipler (scake factor)

| |
| |
| |
| |
. |
: . g;cg{g rig!ﬁ;%??s;w chapes I Similar: when one shape. can become. ancther with a reflection, rotation, enlargement or transiation :
| = Oreds of smir shapes II Congruent: the same size and shape |
| I Corresponding; tems that appear in the same place in two simiar sttuaitions |
| |
| |
| |
| |
| |
| |
i

o \obmes of simiar shapes I| .
« ol probers with area and vobme i | Paralel straight Ines that never meet (equal graderts)

similar shapes || Tier 3:
*  Simiarty and congruence || Scale Factor: the mutipler of enlargement
* Congruert triandes |: Centre of enlargement: the poirt the shape is enlarged from
* Prove a par of triangkes are congruent (E) II
'—:::::::::::::I_l—_—_—_—_—_—_— _——————————————— —— —— = — — — -
Identify simiar shapes | nformation in simiar shapes

@ Compare the equivaent side on both shapes

Gom — Iem Scale Factor s the muttiplcative
relationship between the two

- endis

I
|
|
|
I
I
: x 15 Remember anges
|
|
I
I
I

Ongges in similar shapes do not change
eq If atriangle gets bigger the angles
can not. go above 180°

I
|
|
|
I
I
: Similar shapes
|
|
I
I
I
|

l2em
&m Scale Factor Shape OBCD and EFGH are simiar Sﬁ;‘jﬁ‘ﬁiiﬁg\: 0%
oem %m Both sides on the bigaer .
shape. are. 15 times bigger Notation hebps s A 3%m
find the. B
sz:fare g g_lé corresponding sides . D @ .
OB and EF are correspanding D c
Both sets of sides are in the same ratio L Jem H G
____________________ - e e ]

| : Conditions for conarvent triandles

Triangles are congruent if they satisfy any of the folowing condtions

Shares a vertex Because corresponding angks Congruent shapes are idertical — all corresponding sides —
A are equal the highlghted dngles and angles are the same size Side-side-side
e the same see Ol three sides on the trigngle are the same size

Ongle-side-angle

Two angles and the side connecting them are equal in two

l 068 - KL
Ly S

35cm 35em M

Paralel Ines — all angles wil
be the same. in both trignge

|
|
|
|
|
|
|
|
|
Side-ange-side :
|
|
|
|
|
|

|
|
|
|
|
|
|
|
triangles OBC and KM are congruent |
|
|
|
|
|
|
|

triangles
0s all angies are the same this s smiar — it Because al the anges are the same and OC-KM BC-LM
only one pair of sides are needed to show
equaily Two sides and the andle in-between them are equal in two
‘ Because dl andes are triangles (it wil also mean the third side is the same size on
Ol the anges in . the same, but al sides both shapes)
both trianakes are. A 0en are enlarged by A . g I
o el bor @md " A‘ P 0BG and HU are [ Right angle-hypotenuse-side ]
Verticaly el smigr A W e similar The triangkes both have a rght angle, the hypotenuse and
opposite anges L one side are the same
L e — — — — —— — — — e e | T — — — — —— — — — — — — — —— — T D S ——————————— — — —
e e e e e iy iyl iy i iy iy gyl gyl
o I
| Smilrtty with area and volume (H) |
| If the length increases :
| . - by & scake factor k, the sem| eacm? |
ecm .
: ared increases by this 2cm| 8’ |
| 3em squared, k* o Py :
9cm
I
- 3cm? - 27em? |
I Area = 3cm Area = 27cm If the length increases Shape O Shape B |
: Shape O Shape B by a scae factor k, the Length | 2em XA dem I
I Lerth | 2 3 o vobme incredses by - P - |
| eng cm = p m this cubed, k3 Orea 4em Sy [Gem I
Orea 3emd x> | aven? 5 X2 5 |
: 2y Vome | &m 2 64em |



T T T T T T T T T T T ‘I
| Wha do | reed o be abe lo o7 ,:I‘@v_«ords ,
I

|« Describe and continue sequences | | Tier & :
I« Explore sequences with dgebraic terms | | Factor: numbers we muttiply together to make another number |
: * Describe and continve sequences invobing | : Multiple: the result of muttipling a number by dn integer I
| surds (E) | I Orithmetic: a sequence where the difference between the terms is constant I
| Generate a sequence gven an dgebraic : | Sequence: tems or numbers put in 6 pre-decided order I

2 : |
. | | Ter 3
| * nihtemof alnear sequence | | Fi i a sequence where. each number is the sum of the two that precede it :
|+ nihtem of a quadratic sequence (€) | | Quadratic: a number sequence with a constant second difference |
|+ Represent numbers algebracaly I | Geometric: i sequence where each term is found by muttipying the. previous one by ai fixed nonzero number |
|« Qlgebraic arguments and proof | |
I |1
e o |
r---———-—=>—=>""™>"™>""™>">""™>""™"™—"™"""™""™"™"™"™"™— W — T T = a
| Linear and Non Linear Sequences || Sequences from alaebraic rues s s susticton |
: Linear Sequences — increase by addtion or subtraction and the same amourt each time : | 3” + 7 3“2 + 7 :
| Non-inear Sequences — do not increase by a constant amount — quadratic, geometric | | /" AN I
| o Fbonacc I : This will be Inear - note the single Ths s not Inear ds there s 6 |
| * Do not plot as straight nes when modelled graphically | | pover of 1 The values ncredse dt 6 pover forn |
| The differences between terms can be found by addition, subtraction, muttiplcation or | | constant rate. I

dision
| | _ SQubstitute the number of the term you are looking for | |
| Fibonacci Sequence — look out for this tupe of sequence | : Jn 5 in place. of '’ |
| | I eg |
I O | | 2 3 5 8 vee |y Btem=2()-5--3 |
I \ |: ,;l““thermnl(;l)f%»\ |
| Each term is the sum of the previous two terms / q} ) 100 term = 2.(100) - 5 = 15 I
W, , .
Ir_—_—_—_—_—_—_—_—_—_—_—Tr==== ., | Checking for a term n a sequence v e |
:Other SLqUENCes I: Qrithmetic/ Geometric sequences || 5 200 ntre sequence 3 — 47 o Tem tocheck :
i i Each term is the — =
| le?ngcge%w? o f?t‘hf :I ?gm";tﬁﬁ??éunegeﬁmclsmfgfidbggaaddmn ” Olgebraic rule/v 3” 4 20 | I
| » vy Y peios o lems || or subtraction between tesms Il Solving this wil find the posttion of the. term in the sequence. |
| Triangular Numbers — look at the format\onﬂ charge by Il ONLY an integer solution can be in the sequence. |
I I| gyl feegflmegfleeeflegliong
common ratio. This is found my o .
: = Eb HE‘] L3 6’ 0,15 :: multiplcation/ division between terms |: Flndm the Y\th tefm Of a QUadmth SCQMC(H)
I 1 Find the first and second dif
| Square Numbers — look at the formation | | Lhndine first and second dirererces
| ana DO Irrerm t0 term ruk — how you get from one term I| 2 Halve the second difference and multiply this by n?
| o 2= =mm 000 [ 4,9, 10... [rumber n the sequence) to the rext term I| 3 Substitute n=12,34.... into your expression so far
I || Position to term ruke — take the rue and |I 4 Subtract this set of rumbers from the corresponding terms in the
| Sequerces are the repettion of a patten || substitute i a postion to find a term Eg Mty || sequence. from the question
L lthe postonmumer by Sand thenadd 2 J: 5. Find the. nth term of this set of numbers
"B tho it torm mf an Avthmotoc oo rtores 116 Combine the rith terms to find the overal rith term of the quadratic
| Finding the nth term of an arithmetic sequence ” coence
Th s the 4 times table 4n —> 4, 6, |J, |6‘, 20- eo.. “ Example: Find the formula for the nth term of the sequence:

\ This is the comparison (dfference) between

17 s e conslant dffererce the orignal and new sequence I The second difference is CONSTANT so the formula for the nth term must contain a
between the terms in the sequence | | nZ The number in front of n2 is half the constant difference.

Misconceptions and comparisons 1l @

I
|
I ¢ ¢ ¢ I I Find the 2 5 10 17 Not constant sg
| Ths has the same constant dfference —but s 3 1] differences NN find second
I more than the original sequence 7 | | |5 |q 22 3 It 7 differences
| s L 7 J ~__
2
I
|

I Term number 1 2 3 4

(Jn)o’l I This is constant so Sequence 2 5 10 17
II now we can work

" out the nth term f—’-'r’; 1 +1 +1 +1

| n? 1 4 9 16

I
I
|
|
|
I
I
I
|
|
|
I
I 2,5,10,17 |
I
|
|
|
I
I
I
|
|
|
I
I
I

2 times n then square the answer

I nz + 1




NUMBER. . .

Standard Form

Pwhat do[reedtobe abetodo? ! | beworas i
| | | DEYNOras '
| Numbers greater than [in standard form | 1 |
| * Numbers between O and | in standard || Tier & |
| form |l Standard (index) Form: O system of writing very big or very smal numbers |
| Odust a number to standard form | | Base: The number that gets multivled by a power |
|« Mutiply and duide numbers in standard | | Power: The exponent — or the number that tels you how many times to use the number in muttiplcation :
I fom () I : Exporent: The power — or the number that tels you how many times to use the number in mutipication |
I« (dd and subtract numbers in standard | | Indices: The power or the. exponert |
: form (E) : | Negative: O valie below zero |
|° Four operations with numbers in standard | Tier 3: |
| form | Commutative: an operation is commutative if changing the order does not change the resutt |
| ° Solve. problems with standard form |l |
| || '
e e — T |
r-r—-———mm"------"-""--"""-"-"F""-"-"""-""-""""-"""""y —"—-—-—-"—"—"-""”"—--"""—"-"—-"—_—_——-————— 1
| Positive powers of 10 Il Standard form with numbers > | || Negative powers of 10 |
| [ I |

I bilion — 1 000 000 000 | Ony integer |
:IOxIOxIOxIOxIOXIOxIOxIOxleIO:IO“‘ : Sgagzr‘f‘bf;nd Ay ion & :: 000l | | e = | :
I Odtion U for mdces 107 ¢ 107 - 07 H pestoon 0 Wt ol weo [ oi [0 |
I I Y |
: Subtraction ruke for indces 107 - 107 = 1072 H Exampe. Ng@xamgh I 1x 102 L /7. PP |

(0.8 I
i'________;zt_____?)_____r __________ -i : - ?};i [I(())i 0x10x 10 \O’ék o |: S}r;g;/ab:(tg Negative. powers do not :
’ o OWt
| \IU“ Ibefs ween md :I - 32000 53y 1007 :: s = | indeate negative solutions :
1 1 1 I_ ______________________________
| 0.054 1 e = = | T | e e e e e e e e e e e e s s s s s
|04 10% o g [0 | :| Order rumbers in standardform | & [ o | 0 e 0 | 02 | 00 | 0
| 0 ® 0 A 4 |: 6.4 x 102 2.4 x 04 3.3y |00 L3x 107! Look at the power first I
I I ’ ) : ’ vill the number be = > or < than | |
| O negative power does not mean a neggative I 0,064 240 | 0.13 Use a place vale grid to compare the |
I answer — it means a number closer to O I numbers for ordering |
- P S 4
r---——mH—">"—>"""+""™""+>"™"=""™""™"">""""""™""MM~~ -~~~ “~—"«~—~""~—""~""™"™—""—"" ">/ ‘“""—"™—————— |
: Tip: Convert into ordinary numbers first and back to
I Mental C&IOUUUOI’IS |: Oddltlon and SUbthCtlon standard from at the end |
| 6.4 x10°x1000 Nt in Stareard Form QBx °x® : I :
: 0.4 x 104x 10° s, ckdion for incies i =24 x 10°  Notin Standard Fom||  Method | 6 X |05 + 8 X |05 Method 2 |
addtion vor I ul
6.4 x 1P I 600000 + 800000 (6 gx 0° [
| ———— =24 x10'x 10° it
] Use aekdton for . 400000 . |
I =24 x 10° indees e || This is not the |
I (2x 103~ Divide the valbes [l zL4x I6° final answier : Iﬁ}x Ki(‘)i > |
| (2~ 4« |03 Remerber the lagout for standard form 1 More. rabust method XU I
I 5 | I Less room for misconceptions |
[=05x10° Ony romber Ony nteger | Easter to do caculations with Only works if the ponersare | |
| between | and A x lon || negative indces the same |
| s than 10 || Can vse for dfferent powers I
- = ol I_ _______________________ J
r---—r—r —H—"T""F"F"—T7"FT"""""—""=""7""44.,.,); -~ ~""“""«~«7, —~—(«——— 77— T T = |
U ulator to work out th
: MI)I'[IPlICOIUOI’I and dwision For muttipleation and dwision you can ook at the I US"'W) a CabUlatOf 4% 10° x  39x10° qj{;ﬂ;}; tg aazzmzbﬁodegf% Of'

Division questions

15X 10° 10° A& conlook ke ths

valves for R and the powers of 10 as two

accuracy
|| Ihput 14 and press Then press 5 (for the. power)

0.3x10° /
@x IO5)+X 10°)

(5= 0Dx - 17

|
|
|
|
|
|
|
|
|
I =5x 104
|

|
separate catulations I
| s Th the sol |
is gves you the soltion
I| hnput 39 and press Then press 3 (for the power) e :
|| Press (E) / |
Revisit addtion and subtraction laws for ndces — || ) . o
they are needed for the catubitions Il Chok cabubdor for o Uborid |
|| To put into standard form and a suitable degree of accuracy |
Oddtion law for indices Subtraction law for indices :: Press and then press 7 for sci mode ‘ Onswer: 55 x 108 ‘ :
AMxaN=gmn am=gn=gm-n || Choose a degree of dccuracy so in most cases press |
- N


https://www.bing.com/videos/search?q=using+a+casio+calculator+and+standard+form&docid=608044502750464883&mid=79B649FE748118FB662E79B649FE748118FB662E&view=detail&FORM=VIRE

GEOMETRY. .. Work with circles(F

What do | need to be able to do?

*  QOrea and circumference of a circle

*  Fractiondl parts of a circk (area)
 Orea of a sector (E)

*  Fractiondl parts of a circle (perimeter)

| I
| I
| I
| |
: I Diameter: the dstance from one side of a circle to another through the certre
: * Orc length and perimeter (E) :
| I
| I
| I
| I
| |

Radius: the distance from the centre to the circumference of the circle

I
I
I
I
I
I
| Tangent: ai straight Ine that touches the circumference of a circle
*  Orea and perimeter of compound :
I
I
I
I

shapes with circles
» Solve problems with circles

Chord: a Ine segment connecting two points on the curve
Hemisphere: half a sphere
Surface area: the total area of the surface of a 3D shape

Tier 3:
L Circumfererce: the. length around the outside of the circle — the perimeter I
_____________ e o e o o o o — — — — —— —— —— —— —— —— —— —— —— —— —— — — — — — — — — — —
______________________________________________ i
: —Pafts of acirck Sector (part of | | Frmtlml parts of acircle [ Ocircke ' made up of 360° ] aFOWmUlf@ lo ’@‘mimb@fz I
the circe made | rea or a circle _rrr |
: from tro radi) | | )\ 30° represents % of 4 ful circk Creurfererce of a cicke = wd or 2mr ]|
& I 30 1 I
I
| e N t (part ! I The fraction of the circl is ds — :
egment (pa —
: W of the circk : I % of a ful circe (in degrees) 360 |
3
| o made. from a | | . " of aful circke 6 represents the degrees in the |
| On a5 a port of the chord) | : < of aful cick (n equal parts) sector |
Circumference |
circumference I
_________________ I_____________________________J
_______________________________________________ |
| Orea of ai circle (Non-Cakulator) Orea of a circle (Caloulator) oo ]
| ‘ I| red o _ac;rce |
Il  Read the question — kave in Orea of a circle | [SHIFT] - TC X radivs |
I terms of 7w or f 7 =3 (provides | 7T X radis? [l y - I
| an estimate for answers) (1 ‘ I
: | : How to get 7 symbol on the I
Diameter = &m I calulator |
: = Rads = 4cm Il |
| L Radivs = : : :
I 72 x vadus? Find the area of fom I |
| - ., n 0 4cm 1 tt is important to round your answer suitably — to significant I
| TTX 4 one. quarter of the ool figures or decimal places. This will gve. you a decimal solution that |
| "X 16 circl Circk Orea = 1brr cm {1 vl 0 on forever! I
| - 6 cm? Quarter= 4t cm? L |
—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— T e e
| Q(c |ength Remerber an arc s part of the circumference ComPOUnd Shapes lmk)dm circles I
Circumference of the whoke circk = Td = m X 9 = 91 | |
| | Circumference. Compound shapes are not always drea questions
|/ 9405 N :l 1T x digmeter € For Perimeter you wil need to use the circumference :
oot ) 360 |
: B, [ Orc length = <= Xcircumference } ) TRE— o |
I =§><97r “6m |, potting digmeters and radi I
| Permeter 1 ( 64 m! This dmension is akso the dameter of the semi circles |
| Perimeter is the ength around the outside of the shape i L+ _‘,/ |
| This includes the arc length and the radi that encloses the shape 0 150 m |
i ) [l Orc leraths = 1T x 64 Don't need to halve this because there |
: [ Perimeter - — Xcircumference + 2r ] 6m+9 1 of =T[64 ﬂ ate. 2 ends which make. the, whok. |
—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—' I circle |
:- Sector area Remember a sector is part of a czlrc\e : | Q Oo |
e 0 -mr?-mwx 62 = 36
 — reaof e ok cuck = ™ " | Orc lengths + Straight lengths = total perimeter |
| .120‘3 - 1205 36m :I 6 :
A = 360 =04+ 150+ 150
I ) [ Seclor area = 25 X area of cick } 1360 I: - 1300 + 64 ) m Stil remember to spit up the |
RN =% 36m- 127 | | B compound shape into smaler more |
! 3 | R-50lm
| I manageable. indiidual shapes first I
I




LEOMETRY, ..

Circle Theorems(H)

____________________ 'Il________________________1
| What oo | need to be abe to do? :| |
|« Ongkesincircks |: Tier & |
|« Cicle theorem (angks at: the centre and circumference ) | Orea: the size of the 2D surface |
I« Cicke theorem (angkes n g semicirck) I Diameter: the dstance from one side of a circle to another through the certre |
: *  Circle theorem (angles in the same segment) || Radus: the dstance from the centre to the circumference of the circe I
| © Urck theorem (angles in a cucle quadriateral || Tangent: a straight e that touches the circumference of a circle I
| * Crce theorem (angle. between radus and chord) I Chord: i Ire segment connecting two points on the curve |
| ° Circk theorem (angle between radus and tangent) :I Hemisphere: half a sphere :
| * gfdﬂ iEeOf@m EUI;O WE@WS fr Of? tah POWU) |: Surface area: the total area of the surface of a 3D shape. |
| = Circl theorem (atemate segment theorem | Ter 3 I
L' Solve:problems with circle theorems I: Circomference: the length around the outside of the circle — the perimeter |
_____________________ —_— —— e ———— e e e - — — 4
I —————————————————————————————————————————————— -—
.  Ones n a semicick have 6 nghl
-  cicumference. y =907
al the circum an
x =180 — 90 — 38 = 52°
Opposie. anges in a
_ ¥ =180 —-83 =97°
ol quaralerdl odd y = 180 — 92 = 88°
(1R S 1350
B+ of = 1 BT

The angk. al the cenlre & Lwice the

angg. ol the crcumference. x=104+2=152°
Ongles in the. same. segmenl are
e x =42°
y = 31°

0 tongent & perpendeukar To the

cacks al the porl. of contact -y =5em
[Fuythagoras’ Theoram)
Tangenis from an extemal pornl ) .
?\a thl are ey n length x =90
x=52°
y = 38°




freywords
Outcomes: the resutt of an event that depends on probabilty
Probability: the. chance that something will happen

|
|
|
|
e Set notation :
: Set: ai colection of objects
|
|
|
|
|
|

I
l |
l |
l |
l |
I |
|« Ve dagrams |
l . Probabiity from Venn diagrams |
e Soke problems with Vern diagrams I
: « Condtiondl probabilty (Venn diagrams and |
| oy tabks) (E) :
l |
l |
| |

Charce.: the kelhood of a particular outcome

Event: the outcome of a probabilty — a set of possible outcomes

Biased: a buit-in error that makes al values wrong by a certain amount

Union: Notation ‘U’ meaning the set made by comparing the elements of two sets

_______________________________________________ ]
g o T P | P |
ldentify and represent sets || Interpret and create Venn diagrams || Intersection of sets
I | | 1 HE Bl |
: The niversal set has this symbol & — this mearns | : &la B Motualy exclusive sets I : Elements in the intersection are/ @ :
| EVERYTHNG in the Venn dagram s in this set | | Q Q The tro sets p‘m HO(WQ in common : | nsel A OND set B |
| | I o overw [l ‘ The notation for ths s A N B ‘ I
I 0 set is a colection of things — you write | I Urion of sets ¢ . [l I
I sefs inside curly brackets { | | The two sefs have some elements I - {th bers bet Land 5 inclsive) |
I | | ineommon — they are placed in 1 ¢ & NUMBErs beteen fand 1 nelsive I
| | | the intersection— | 1 A ={Mtiksof 5} B = {Mitips of 3} |
I
I | 1 z I
| I & A Subset 4
: | | Ol of set B s ako in Set 0 so I : :
| | | the ellpse fits inside the set : | ) |
|
: A = {Square numbers} | : [l :
| A ={149 1625 36 49} : I o : : The elementin AN B s 15 I
1ne box
| I | Oround the outside of every Venn diagram wil be a box I an I In this example there is only one |
| 0l the rumbers i set. A are square. number I | elment is not part of any set it is pliced outside an elipse bt | | number that is both a muttik of 3 |
| and between | and 50 | Lmd@ the box I and 6 mutipk of 5 between land 5 | |
L _ S I e |
rrEee——-——-—-"—-—-—-:- : sm—-——-—,—-——m—m—m—m—m—m—m—m—m—m—me—m—m—m—m—m—m—m—m————m—m———_— |
i A =gl & -{therumbers betveen land 5 reksie} | I :
: UHDY\—O\CSPIS ¢ ‘oD 4 -(lgksol 5} B - (ipksof 3} || Sampke space — for singe events . 0 Sample. space represerts a :
| Elements in the union \ . I | 0 sample space for roling a six-sided possible. outcome. from an event
could be in set A OR set > The elementsin A U B are |
: " 510,15,3,96, 12 : | dees §-{1,2 34,56} « Theycan be nterpreted na |
| ‘ The rotation for the s A U B ‘ There are 7 elements that are etther a |1 Va il i\\ varely of ways because they do :
| multpk of 5 08 & it of 3 between | | ¥ Sl ; 0 Sgam{pF[)e Epgﬁe fir &E}SWW i not. tell you the probabilty |
s and 15 \< >' = {Pink, Blue, Ye!
IE A B S |
| @ ‘\‘ This Vern shows the number of ekments in each set ‘ I I You only need to write each element |
| | L orce in a sample space. diagyam |
e e e o — — — — — — — — — — — — — — — — - e —_— — —— —
—————————————— e B s S e Vel S S S S S S S
: Probability of 4 single. event : :SU"‘ of probabilties :: Independent events :
I T Probbiity = number of times event happens | ‘ Probobily s abias a vale belween O and | ‘ I| a3 |
I :‘ > totk s of oss outoomes | | ) |I (0 52 The roling of one dice has no impact on I
: < PRIk - 4 €There are 4 ble sectors] | The probabilty of getting a be bal s :I [.: 5 the roling of the other. The indvidual |
| i v 0 ‘% ae Osectors || The. probabilty of NOT getting a bhe bal \Sg I| e probabities should be cakulated separately |
rooubity overdl | I \ ! | |
| rotation s The. sum of the probabilties is | I
| Plewent) 5 I I |I I
| | | I| Probability of event 1 X Probability of event2 |
Probabilty can be a fraction, decimal or percentage | | | |
I vl | | The table shows the probabilty of sekcting a type of chocolite I | o |
| | RS e 1 1
Dark Milk White | or o P(5) = — P(R) = —
| 4 =40 -040 -407 :| 015 035 Il ve ( ) 6 ( ) 4 :
I 0 10 | |
| I | Pihie cheecle) - 10— 035 | Find the P(S and R) 1 1 11
- an = —-X-= —
| Probabilty is always a valve between 0 and | I | 0 |: probabity of 6 4 24 I
| | | I} getting a 5 and |
| | I' ared |



PROBARILITY. .. Set Notation and Venn Diagrams

e
I -
 Construct sampke space diagrams Thi s the et
| . The possible outcomes from roling a dice notation to Ist the I between the { }are
| /- ) % : ‘ outcomes $ = a; the possibe
I s 8 1]2|3]|4]s]s outcomes
| b rce ) 3 s [ i [ {3 [ e | o | o
mpk space dagrams proude 6 S B :
| Splrats o dty co [l ararfarfor]er S={ K 2, 3H 4K, 51, G T, AT, 3T, 47, 3T, 67)
I outcomes from events 2 A
= _::‘:::::::::::::::::::::::::::::::::::::::::::
[ Pr’obabiktu from Sample Space What is the. probability that an outcome There are three
: The possble outcomes from roling  dce has an even nmber and a taiks? eve:/numbers ?O'EE Numerator:
€< 1123l als]e]| Thsstheset R tre crert
| § 8 wtatonthat v P (Even number and Tals) = 3. |
I i =g LN I ER AN N R represerts the 12 Penomnator
I = g [ o the total number
I g % T @ o @ 2l queston P [?hzeiv:/:;? ;Qie(d {i r|s There are twelve  of outcomes
| &= possible outcomes
S S S S
T |
| Probabilty from two-way tables /The aert |1 Product Rul
Il
| Cor | Bs | Wak | Totd | P (G wak to schoo) = 21 !
| IO_O I The nomber The. number
| Boys | 1D 24 4 53 ” of tersn  y of tems in
|| G | © 20 (2 D 47 \ The total inthe |1 avert o erent b
I set |l
: fod | 4 i > @)D — The total number of items : :
Probabilty from frequency trees

|

|

|

: 060 people visited the zoo one Saturday morning
| 26 of them were adults

| 13 of the adutt’s favourite animal was an elephant
| 24 of the children’s favourite animal was an elephant
|
|
|
|
|

P(Chid with favourite. animal as elephant)

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

The total comns on two-way tables show the possibe
denominators

26
Placut) - p

13
3

| Probabilty from Venn diagrams

| This whole curve includes

100 studerts were questioned if they played badminton or went to swimming club
40 went swimming, 25 wertt to badminton and [l went to both

This whole curve. includes

I everyone that went
SWimming Swimming

I Because |1 did both we

calvlate just swimming by
40- 1l

The intersection ‘

represents both ™ |

Badminton everyone that went to

badminton
Because 11 did both we
calculate. just badminton
by 25- 1l

P (Just swimming) = 29
100

Swimming OND badminton
L

The number outside represents those
that did neither badminton or swimming 100 — 29— 1 - 14



GEOMETRY. .. \ectors(H

|~ -0 - - - - - """"-"""""""""—"—"""""”""”"= 1
What do | need to be abke to do? Heuwords
* Solve problems with vectors Tier 2:

* Ratios with vectors (E)
* Colinear points using vectors (E)
* Geomelric arguments and proofs with

|1

| I

| I
I

: | | Direction: the line our course something is going
|1

' I

I vectors (E) |1

| |

| I
I

' I

' I

| I
I

Magnitude: the magnitude of a vector is its kength
Resultant: the vector that is the sum of two or more other vectors

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

Paralel: straighnt ines that never meet
Tier 3:
Colmn vector: a matrix of one. coimn describing the movement from a point
Sealar: a single number used to represent the mutipler when working with vectors
e e |
T 1
| Understand and represent vectors [ Vectors show both drection and maanitude } I
: Column vectors have been seen in translations :
| to describe the movement of one mage onto The arrow is pointing in the direction from The drection s mportant to ||
| another starting point to end point of the vector correctly write the vector |
| Movement dlong |
| the x-ais— 4 The magnitude s the kength of the vector The magnitude staus the |l
_ 3) B (This s calculated using Puthagoras theorem and | same even  the direction |
tr:’ovement dbong forming a right-angled triangle. with duxiliary nes) changes |
| e Y-axis I
LoD TS —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_'I
: Understand and representt vectors I : Vectors mutiplied by a scalar |
| Vector rotation DE s ancthes : | I
I way to represent the vector I [ Paralel vectors are scalar muttiples of each other } I
I g Joining the point D to the point £ | | :
I — I b-2 xc=2c
| D DE - ( 3) ¥ |
-1 | i Multiply ¢ by 2 this becomes b. |
: /4/ oot tre | | The two Ines are parale! I
| E direction from point D to point E : | b |
I (1 a--1xc=-c :
: Vectors can ako be written in bold lower _ (1) | : a The vectors a and ¢ are ako |
case so g represents the vector 2 | | a paralel O neggtive scalar causes |
L——————————————————————Il the vector to reverse drection |
o ST T T T T T T T T i !
| Odtion of vectors L !
I b--2 xXa=-2a I
' — = (1 (—1) b—(z) c-(l) I
Il == (3 — (2 AB + BC 1k 4/ 2
4B - BC - I 2
| (1) (—4) 1 :
: “@+(3)  frmermmcmeeecencnoe, :
| {1 Oddtion and subtraction of vectors |
| _ ( 3+2 ) (! 5 0 |
: B 1+-4 I: “:(1) b=(4) :
|
| A 2 5 | I a |
| AC=(_3) 1 (54 —0\_(5Y]
| 1 b a+(=b) (1+ —4)'(—4)|
: c Look how this addition compares | | :
I to the vector AC : I a+ (—b) |
I / . 5 | I =a—>b |
: The. resutant AB + BC = AC = (_3) (! The resutant s @ — b because the :
l |



e e e — o — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Colinear Vectors(H)

Colinear vectors are vectors
that are on the same line

c

OND

A that both vectors share a
/ poirt.

To show that two vectors are
colinear, show that one
vector is a muttiple of the
other (parale))

AB and AC are
parallel

AB and BC both
pass through the
point B

A,Band Care
collinear.

R:2x+4y

(o]

— —r

04 =4 A = —a

- —*

OB =b BO=-h

— —r —

AB = AQ + OB =—a+b = h-a

— -+
BA=BO+004d==bh+ta=a-h

12a + 18b

P\M“\

M is the midpoint of PQ.

Q

—_— 1—)

PM =_P
;Pe

—_— 1
PM 25(12a+ 18b) =6a+9b

Find the vector ﬁd" in terms of @ and b.

T lies on AC such
thatAT: TC=2:1

Find BT

E:n—m

ﬁzEcHSE

— 2
BT:m—l—;(‘n—m)

f— 2 2
BT—m+;n—gm




ALGEBRA. ..

feywords

e o o o

Reciprocal graphs
Recognise and skefeh graphs

] Tier &

I Tier 3:

g“cg"”i ) 11 Function: a relationship that instructs how to get from an input to an output
cﬁs.c(;';pfgp ' I Input: the number/ symbol put into a function

[ Output: the number/ expression that comes out of a function
1 Substitute: replace. one. variable with @ number or new variable
Inequaity: an inequalty compares who valles showing if one is greater than, less than or equal to ancther
Linear: the. difference between terms incredses or decreases by the same value edch time

I Hypotenuse: the largest side on ai right angled triangle. Oiaus opposite the right angle
I Quadratic: a polynomial with four terms (often simplfied to three terms)

_______________________________________________ il
______ R T
Two step function machines (aloebra) Find functions from expressions
Fp IMPORTONT NOTE:
. . Calculate. the vale at the - the difference in the two expressions
b & v s end of each operation
. f add 5 then f duded by

*5

-4

I

I

I

|
*. . I

| duide by 3

I

I

I

|

Functions and graphs

iy, - - - - -~ - - -"—-—"—- """ - = == == ===
What do I need to be able to do? |
*  Function machines

* Wirle an expresson or formuia from a furction || Inverse: the operation that undoes what was done by the. previous operation (The opposite operation)

then add 5

c+4 AN
SEE e G-
=R+ 20 The whok first output is
¥ *— muttipled by 5 Somet B
-4 +5 K ometimes it helps to try to explain the expression in word — and consider what has happened to the input

NS . Aol T e =
: Substitution info an expression || Puthagoras” theorem [ Hupoteruse? - g + A } Puses to ook o for Pttugoss | |
| Perpendcular heights in |

I
I Put the. expression into a function machine I | isoscekes triandes |
| E = | %, This is commutative — the Disigonais on right angled |
| g > —> —»> £ | a %, square of the hypotenuse is shapes I
| (06 310 the s - S | I ‘ % equal to the sum of the Distance between coordnaites I
1\ then times 2 fx=10 | : b squares of tze two shorter Ory length made from a right |

0+3=13... 13x2-=20 Siaes anges

I_ ________________ 8 al— I

Substitute the x values into the equation of your ine to find the y coordinates

T N
ot
5t
W
e
.
e
N2/ .

[ y= x2+4x+3 |
(-
T Quadratic graphs are aiays symmetrical with the turming point in the middie

/

|
|
|
|
|
|
: If 2is the highest power in your equation
|
|
|
|
|

x -4 -2 | -1 0 1

\0/ -1 0 3 8

|

|

|

|

|

y 3 I
\ 4 |
- |

|

|

|

|

Intersection with
the y axis

then you have a quadratic araph
’ Coordnate. pairs for plotting (—3, 0)

It vill have 4 pardbola shape Plot all of the coordinate pairs and join the points with a curve (freehand)

I:::============================================_I
| Interpret other araphs Reciprocal Graphs Exponential Graphs

: Cubic Graphs

:
x

I

I )

| 7 If x3is the highest power in your equation
: & then you have a cubic graph

| j Exponential 4t
I s graphs have.
I

I

| ;

I

I

power of x

Reciprocal ayaphs never touch

y the y axis
- This is because x cannot be 0 ,__/:\ ,
2 This is an gsumptote 4 -2 Y H




ALGEBRA. .. Functions and graphs(H

Translation of a graph (E)

Reflecton o 4 g7geh E) || Linear: the. difference between terms incredses or decreases by the same value edch time

I | Tier 3

|, Hupotenuse: the largest side on airight angled triande. Olwaus opposite the right angle
|, Quadratic: g pobnomial with four terms (often simpified to three terms)

| Compostte function O combinaition of two or more functions to credte a new function

I _____________ 'I _________________________________
| What dolreedtobe abeto do? 1) Peuaords |
|+ Function notation | Tl@f A |
| = Composte furctions I| Inverse: the operation that undoes what was done by the previous operation (The opposite operation) |
| hverse foriors || Function: a relationship that instructs how to get from an nptt to an output |
| . Qe od b gyt || Input: the rnumber/ symbol put irto a funct

o Reciprocal graphs Y puLInto a runction |
I« Exponentid gapts | Output: the number/ expression that comes out of a function |
I« Trgorometre graphs ) | Substitute: replace ore variable with 6 number or new variable |
: Recogrise and skelch grapfs | Inequaity an nequaity compares who valbes showing if ore is greater than, less than or equal to another :
| I
' |
| |
' |

: \dentify and interpret roots, intercepts of quadratic functions qmphmlu' I  bverse Functions (H) fx) = (1-2x)° :
|0 oot s a solution | : | Write the furction as e the perse [
I The roots of a quadratic are the dntercepts of the quadratic graph [ y=f& = (1-2x)° |
: [ 2 Rearrange to moke x the ?\/X _ 1—2x |
| 0 turning poirt s the point vt y = x2-4x-5 : I . SU?“} T P 5\/2 : - |
| where a quadratic turs | I theemrih ¢y ihxm \ Y= |
| Ona postive parabola, the x- intercepts | | xwlth £7(x) 1= — I
| tuming poirt is caled a I : 2 :
| minimum | _ |
: \ \5 x'r‘ | : ffl(x) _1-3x |
I I
: On a negative. parabola, the | ,I_—:::::::::::::::::_—I
| mmo‘”t i caled 0 o) : : Composite Functions (H) i
| \ 11 ) s the composte function that substitutes the function gfx) |
: Y- intercept Tuming poit [ into the function flx) :
L o _ 3 fomeons  [f) =513 96 =x 41 .
[ e e s e e HE
| Trigonometric Graphs(H | tdho 9;"31 Whel & fg(4)7 |
: y= sin(x) and y= coslx | | o I
| Ui newer more than | I ) g =5 x 4+1=3 [
| orless than -| i e (OR Sx3-3=12 = fg(4) |
| || | 7
| = sinlx), y= coslx) and y = tanx) (! then g tsfg() 5 :
| Pattem repedts every 360° = sin(x®) = cos(x°) =tan(x*) | : fg(x) =5 ( X+ 1) 3= 2x +2 |
L I L I
________________________ I r — — — — — — — — — — — — — — — — — — — — — — —
Translation of a graph(H) Reflection of a araph(H)
Starting with the curve y=£ (x): Starting with the curve y=£ (x)
Transkite (g)f()r y=f(x)+a Trarskite (—Oa) for y=f(x+a) Reﬂwt in x axis for y=—f(x) Rﬂﬂa}t Y XS for y=f(—x)

[

I
I
I
I
I
I
I
I
| _f(x% by fx)+3
| : AN
I
I
I
I
I
I
I
I

|
|
|
|
|
|
|
|
: y Jx)
|
|
|
|
|
|
|
|




AL6EBRR. .. Equations and formule

r————— - - = — — — — ———— [-——— - ———————————————— 1
I
| What do | need to be abke to do? 1 Feywords
* Solve equations || Ter &

I
I I
I L] I
I Form and solie equatons || Solution: a valve. we can put in place of a variable that makes the equation true I
* Form and solve equations with unknowns on both sides (E) | o )
e oo requalties | Variabe: a symbol for a number we. don't know yet |
: « Form and sole nequaities (E) I Eq,uation: an equation says that two things are equal — it will have an equak sion = :
| = Fom are sobe more complx equations and nequaties ) |: Expression: numbers, symboks and operators grouped together to show the value of something I
|+ Sobie smutaneots equations | ldentity: On equation where both sides have variables that cause the same answer ncldes = |
|+ Soke simutaneous equations (one finear, one ron-inear) (E) | | Inequality: an inequality compares two vales showing if one is greater than, less than or I
I I
I I
I I
I I
| |

*  Quadratic equations I equdl to ancther

*  Quadratic inequaities (€) || Formula: a fact or rule that uses mathematical symbols
« Understand iterative processes : | tteration the act of repeating a process over and over dggin, often with the aim of
* Solve equations by iteration | | approximating a desired result more closely
|
__________________ ]
- . - - - - ---—-—""""""""""""""7/7"7"7"7"""" |\ -, . T T T T T T T 1
: Solve equations 3 (2 +4) = 30 | :Form and solve. inequaities :
|
: x4 I x4 | x4 3(2X+4)=30 II Two more than treble my |
| 30 Expand the brackets I : number i greater than |1 |
| o I'F |
I 30 ox+ 12 =30 |} Form X —P 3 —» 3 —» || I
| . -2 -2 Substitute to check your answer | : I
I ’|x|x|x|;0|”; ’ This coud be negative or @ |I x>l |
= fraction or decimal | |
! - | Solve
| G 6x - 18 o N X 34— 2 *— || '
I 18 -6 o’ x=3 Oo:| 53 :
' |
e e e e I
I T Sy, T T T T T T |
Equations with unknown on both sides 1! Inequaities with unknown on both sides |! Rearranding Formulge (two step)
I I I | |
| I| Solving inequadlties has the same method as I | In a formula (make x the subject) |
l4x+5-3+24 T 3 (! equations ) Xy—<s-a I
I -3x -3x x| x|x 24 |i ! | TS _*S I
| | 21xr 4« 3lxd) Checkitl | 1| Xy=ars |
I x+5-24 s || X+ 20<3¢+6 I - |
I 5 5 m || A+20<6 5(-8+4)<3(-6+2) :, X=a*s :
I | <-4 5(-4)<3(-6)
| x=1 ' :I Xx<-7 ) -20<-18 I | _The steps are the same for sobing and rearrangng |
L |L v : I Rearranging is often needed when using y = mx + ¢ :
e |
{Linear IHCQUGHUCS Il Quadratic Inequalities (H) -i : eg Find the gradent of the line 2y -4x = 9 :
I TS Ay s
: f the nequaity s strit (o) then e g [| I the expression is > or= then the answer will be : I Make y the subject first Y 4X,;1 9 :
|1 above the x-axis I
| dotted Ine 1 ¥ Gradent = 4= 2 I
I b A |
| the vequaity s not strct (x<6) then e [T 1 the expression is < or< then the arswer wil be l[——————————————=
! asoldie [ e the o |1 Rearranging Complx Formuise(t) |
| Solve the requalty x2 — x — 12 < 0 I L
| | Shade the regon that satisfies : : — | s = vt —at?safomiaused nmihs o phuscs :
: y>2x,x>1landy <3 T h\m e quadraie / : : Bxpress @ interms of 5, v and ¢ I
| e |0 RO A f ]
I e I N PTE TR +=at?]
| : 2 =3 | || 2 [: +lat2 vt j
| i | : : The requred regon & below the x-axis I I i ST . I
| 5o, the. final arswer s | | - E Loz -pr—s S I
I ‘ A : : —3<x<4 I : :
Spx=1 | 7t2E 1 _vi=s j+r2
: /I : | [ ff the question had been > 0, | : = |
! I the answier would have been | X 2 E _ :] x2 |
I 12 4 | 2(vt-s)
i ! f |1 x<—=3o0rx>4 || 2 |




Opproximate solutions to more. complex equations can be. found using a process called iteration teration

means repeatedy carrying out a process. To solve an equation using iteration, start with an inttial vale. and

substitute this into the iteration formula to obtain a new value, then use the new vale for the next

substitution, and so on

To credte an iterative formulg, rearrange an equation with more than one x

You will be given the first value to substitute in, often caled x4

feep substituting in your previous answer until your answers are. the same to a
certain degree of accuracy This is caled converging to a Iimit

Use the “GNS” button on your calculator to keep substituting in the previovs answer

|
|
|
|
|
|
|
|
|
|
| term to make ore of the x terms the subject
|
|
|
|
|
|
|
|
|

Use an Terative Tormila To find the posiive, rool of

x? —3x — 6 = 01o 3 decimal places

xl :4‘
Orswer
x2=3x+6
x=V3x+6
gf) xn+1:1f3xn+6
xl :4‘

X, =V3X4+6=4242640..

x; =V3 X 4242640 . +6
= 4.357576 ...

Feep repedting. ..

x, = 4.372068..= 4.372 (3dp)
xg = 4.372208..= 4.372 (3dp)

Se onswer s x = 4.372 (3dp)

_______________________________________________ -
L T and ureesent vaes 1) Qe Fi o Lo o L 1o 1
15 (x, u) @ soltion? | e :, Substituting known variables (e hus te eauaton 36y | tmo dffterem arigbks,
Wo solutions
: an equation I Stepharie knows the 3x+y=14 3)+y=14 12+ v =14 :
| {Does the ooordmte'(l, 8 le on the lne y=3x+57 } | : pont x = 4 les on that p | 5 | y I y T - y __12 I
Ine. Find the value for y .
I I 14 14 I
| This coordindte represents =4 y=2 Ly
| x=land y=8 I
| —-———— - - - - - - - - - - - ———————-
| y=3x+5 SUbStitUUYW) in an €XPf€SSiOH Substitute 2y in place. of the x variable as they -i
| 8=3(1)+5 represent the same vale I
| 0s the substitution makes the X =y L2 LUy SRS I
| equation correct the coordnate = . * x =2y |
I (1818 on the ne y=3x+5 X +y=30 x |y x=2y x+y=30 | I
I 3 10| 10 |
|[ls(2,7)onthesamehne7J ) i L Lo 3= 30 +§y=30+/ . |
: 7#3(2)+5 Pair of simultaneous equations * y =10 x =20 |
L No 7 does NOT equal 6+5 (two representations) _!
r<, —~— -~~~ -~ -7~ Wot o te e T T T T T T T T T T T T T T T
| Solve araphically 1 Solve by subtraction |
I || x (%) (x y (y, =18
X+y-6 Y= 2 . 1 3x+2y =18 " : |
I [ } [ ] 2 ::\{Sotfhﬁ II X+ zy - 10 @G = 10 I
I Linear equations are straight nes tp i I 5 |
| Tre poit of intersection provides / riereen Il TRE 2x =38 Y / / -18 |
I the x and y solution for both e +2 +2 S / / —10 |
: equations ] 3 | x=4 | / = |
I I
I : | X x+2y=10 'Y I
| The sobtion that satisfies both |:— (4) +2y=10 !
I equations is | x =4 —4 2y = 6_4 x) =4 I
| x=2ady=4 I -3 =2 =2 I
| o y= ' _3 (v) =3 1
L R oY __ !
________________ B
: Solve by addtion  0ddton makes zero pars 11 Solve by adjusting one 12 :| Solve by adjusting both :
I I [
I - D@ @ = I
| Zx +§y : ;6 16 Il n +j =12 Noequvdent valves ’ :| 2x+3y =39 DO = 39:
[tox—2v= 2 aa ) “2h+2j=29 || 5% =2y =~7 PO 00 - _7
| 9x =18 20 E T 29 (! o I
| +9 5 9 1 24 | | Use LOM to make equivaient x OR y values I
| X = 2h+2j =24 —— | Because of the neggtive vales using zero pairs
I 3x 42y = 16 1 2h + 2]. - 29 I| and y values s chosen choice :
'3(2)x2(;/_16 ned i : LD ) !
+ =
I 6+ Zy - 16 ” By proportionally adjusting one of 29 | 4x+6y=78 =78 |
[ y== =2 the equatiors — now sole the || 15x -6y = —21 900 0e L 21|
I 2y =10 - I simuftaneous equations choosing | I Now sole by
L =5 v =5 I an addition or subtraction method J|: addtion Oddtion makes zero pairs |



x and y represent vales 1
' (x ) g soltion? Lendyrepesatioes | Solve araphicaly: Inear/quadraticl)

The solutions that satisfy both equatiors are

[x=4andy=16] [ x=—3andy=9]

P T
1 Solve. by rearranaing inear/ quadratic(H)
: fy=x2ady=x+12 thenx? =x + 12
I
I x%=x+12
| y
I Rearrange to form a quadratic equation equal to zero
I 2 _
x“—x—12=0
| x?
| Factorise and solve the resulting linear equations
: x—4)x+3)=0
| x=4,x=-3
| y ’
| Substitute the values of x into one of the original
| equatiors to find the correspondng valves for y
| x+12 y = x?
I
, y=#)? y= (-3
I y=16 y=9
I
I
|
I
I
I
I

y
I y=x?
: an equation | H y- 2 M y=x+3 } 9
-3 =
| ?hoestthe Pc\oordma_t; (+ 15‘?@ el ‘ I | The points of intersection provide. the x dnd y solutions for 8
| Rl ﬁ I | both equations 7
\ I
: This coordinale represents x=-3 and y=4 | : ntersection ot (2, 4) 6
| y=x2 y =2x+15 :| x=2 y=4 5 y=x+2
| y=(-3)? y=2(-3)+15 | | Intersection at (—1, 1) 4
| -9 _ | | 3 (2 4) s a point
| Y= y=-6+15 | I x=-1 y=1 (-1 s a porrt of intersection
| y=9 | | of ntersection
: | : The solution that satisfies both equations is
X

| Os the substitution makes the equation correct the | | - /2 -101 1 2 3
| coordnate (-3, 9 1S on the curve y = x* and the | | -1

straight Ine y=2x+ 15 | -2
I I I

Determine. the variable to substitute
@ +x%2=16
y

Substitute, expand and rearrange. to form a quadratic equation equal to zero
(x+4)%+x?>=16
x> +8x+16 +x%=16
2x>+8x =0

Factorise and solve the resutting linear equations
2x(x+4)=0

|

|

|

I

I

I

|

|

|

I

I

I

|

|

|

|
I

| Substitute these values of x into one of the original equations to find the
|
|
|
I
I
I
|
|
|
|

corresponding vales for y
y=x+4

y=@rs y=Cd+4

The solutions that satisfy both equations are

[ x=0andy=4-] [ x=—4andy=0]




PROPORTION. . .

* Convert between hours and minutes
*  Speed, dsstance and time

*  Interpret distance-time graphs
Draw distance-time graphs

»  Velocity-time graphs

*  Density and pressure

* Corvert compound units (E)

nvert: change

Mass: a measure. of how much matter is in an object. Commonly measured by weight

Origin: the coordnate. (0, 0)
Volume: the amount of 3D space a shape takes up

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

) distance
time = ———
speed

[ ., T T | . .
| Speed, Distance, Time | i Speed Distarce, Time
. I
I epe for eveny Spadl = distance |
eg 80 mies per hour (mph) time | Before cakculitions — make sure you are
| Travel 80 mies every hour : working in the same units as the speed
You can use 0 o5 1 2 25 I
Hours | Learn or learn how to
double number
| rearrange the formular for
e 10 fep oo | speed dstance and time
calate dstance 40 80 160 200 I ]
I
I

|
|
|
|
|
|
|
| eg O bodt traveks at a constant speed for 2.5 hours
|
|
|
|
|
|
|

Substitute in the variables gjen

distance = speed X time

Bar models I
It travels 300 mies can help to rc-—— T 1
300 mes calvlate mph | Distarce — Time graphs |
i | Gradient = speed |
i Eqch part s haif | The steeper a gradent the faster |
the speed
| | | | an hour | _ i Horizontal Ines represent staying stil |
< »  Each part s 60 I 5= 2 metres per min |
2.5 hours mies | |
,'________________________________________:::_{| |
- I = I
: Density, Mass, Volume : | & |
S 30
! I E ;
| density = mass volume = mas§ 1 The distance coming closer |
| volume density [l 2 20 to home shows the retum |
| | | g Journey :
I mass = volume X density ¥ g
| g |
| 1
Units are
: volume of prism = Orea of oross X Depth : : 0 important :
| section L 0 5 10 1T5 2025 3035 Moters pormnte |
i | | ime (minutes) |
Ty T - - " " " " " " " " 77—~ —— = |
: Velocity — Time araphs |
| Veboity-time graphs show velocity (y-axs) aganst time. (x-axss): the gradient (change in velocity - time) equas acceleration, whik the darea under the graph (using I
| shapes lke triangles, rectangles, trapeziums) represerts dstarce. O horizontal Ine means constant velocity (zero deceleration), a sloping ine mears constant |
| acceleration, and a curved line ndicates variable. acceleration, requiring tangerts for instantaneous dcceleration |
L ]
o T T T Ty o T T T T T T 1
| Flow problems & araphs | | Rates of change & units :
I I T Common rates of change relationships Speed: mies per hour |
| This will il at. a constant rate, then as the space. decreases it wil | ] Excharve rates. & |
| speed up and the neck of the bottle fill ot a faster constant speed | | Revisit your conversions between units CRaNge rGLes: euros per pounds |
: | | of ength and capacty Density: mass per vobme |
Units are a I
| The. cyinder wil fill at a constant speed Enlts QL AL I ] m I
| v nsure. any volume |
I g cakelations are the same. unit : : |
| - S as the rate of flow Il x 1000 I
.- ___ JL___E::{_____________J



HEOMETRY. ..

| What do | need to be abke to do?
|* Ongks in nes and shapes

I+ Solve problems with angles in paralel ines
I Solve problems with angles and algebra ()
I« Compass points and related angles

:~ Understand and represent bearings
I

I

I

|

» Measure and read bearings
Scale drawings using bearings
Cakulate bearngs using angles rukes (E)

| dngked trianges
I .
I .
|o

Sine. and cosine rules

| Measure. andles to 180°

* Choose appropriate methods to solve problems with right -
Solve. bearings problems Using Puthagoras and trigonometry ()11

Solve bearings problems using the sine. and cosine rules ()

O«ngles bearings and trigonomelry

I

I
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 Ines meet at 90° |
Paralel straight Ines alwaus the same dstance apart and never touch They have the same. |
gradent |
I Clockwise: moving in the direction of the hands on a clock :
Construct: to draw accurately using a compass, protractor and or ruler or straight edoe. |
Scdke: the ratio of the length of a draning to the length of the redl thing |
Protractor: an instrument used in measuring or draning dngles |
Ter 3 |
I Cardinal directions: the. drections of North, South, East, West |

Draw angles up to 180°

| On |e notatlon The ktter in the midde is the angle

s

Read from 0° on
the base Ine
Remember to use
estimation This is
an obtuse ange
so between 90 ©
and 180 ©

The arc represents the part of the angle

|

|
I || Draw a 35° ande Make a mark at 35° with pencll I | |
I | Ond join to the angle. port (use a |
| I k) ¢ ‘ |
| | /~/ - \“,\v 3 |
| | [ % | | Ongk Notation: three ktters ABC This s the angl ot |

A B-113°

I | f Gz | | | 2ABCs ako used to represent the angle at B |

Make sure the cross

I Make sure the cross is dt the end

This angle. is measured from NORTH

The bearing measurements do not change from “real ife”

| The base Ine folows s at the pont the of the Ine. fwhere you wart the Scale dfan_' MS :
| the ne segment two Ines meet I | dngk) The ange Jl |
=== e ———————— | I 1:20 For every lom on the mod there are :
: UndefStOﬂd md fepfeseﬂt bﬂafm The angle indcated starts from the North Ine at O | I Aem n red e |
I[ = Obeanngs ainaus measured N ord ors he peth corvectg 0 to B I I Remember: Scak draings ONLY change bngths and distarces. | |
I from NORTH Ongles remain the same |
| o tis awaus guen as three This angle shows the bearing of B from A | |
figures N |
I
I
I The bearing of B from O is A |
| cakulated by measuring the The senterce... Bearng of ____from _____ N
| highlighted angle B really mportart in identifying the. bearing being
| represented
| Using estimation 1t is clear this andle s between 090° and 180°
e e
I T T T T T T T T T T T e L L T T T ——————— " 1
| Measure and read bearings :I Scale drawings using bearings Remenber —angks DONOT | |
| change size in scaled drainings |
I N‘f; RIS [ The bearing of the cow to the bam } I | N |
I
I

44— [t s measured in @ clockwise direction

Use a protractor to measure accurately
Remember: bearings are written as three figures

The auxiiary Ine. s drawin to help you measure and dran
the angle that is measured to represent the bearing

Estimation indcates this angke is between 180° and 270° | |

Beamols Wlth O\Mle fUICS [ Because two North nes are POROLLEL....

to images
The units in the ratio |

X scake are the same |

Gem = 30km
6:3,000,000

The scale may reed to be caculated from the image
This represents 30km from P to Q €———

Look for Right-angles

} || Bearms w1th right -angled aeometny

I
I
I
I I
I Pitha |
. N I , uthagoras
: l " N N " 1 bDe(;enX;fft;Uw et 2?60%% Trigonometry (Sin, Cos, Tan) :
5 N
110° 110° 110° I makes a 20 okes o 90 Don't forget the 90° here too |
|| ange ange |
H
: G : A " G . ___jea 2 I
They form I 0 plane Tles East for 20km |
I 2
| correspondng They form co-interior They form altemate 1] then tums South for 1km Use ta (3) to cabuite 13 |
angkes and anaks and add up to angks and therefore are ] Find the bearing of the plare thzo \ ; I
| therefore are the 180° the same size 1 from where it took off s ange
| samesie |

I



I L .
| Tangent ratio: side lengiths | Sin and Cos ratio: sice enaths |
I
| g - opposte s T oppogTe P - - adocert s ||
anG = opposite side [ Sn6 = opposite side ODJOCENT Cos6 = adcent side | |
: adjacert side I X cm hypoteruse side X cm hypotenuse side | |
I = |
I
| Substitute the values into the tangent formula : : NOTE Substitute the. values into the :
: % Tan34 - o [ 12 cm The Sin(x) ratio is 12 cm ratio formula I
2 £ x : I HYPOTENUSE tge (Sgg‘e )“S tthe HYPOTENUSE  Equations might need |
0s(90-x) ratio
187 Equations might need | : rearrangng to solve :
I 10cm rearangng tosoke. |- — — — ——————_—_— e — — — — — -
I 0PPOSITE U se——————
! xxTan34 - 10. 11 Puthagoras theorem Ciptenst -2 | '
| -0 | | p Places to look out for Pythagoras I
x=_10 . =KE&m | | Perpendcular heights in isosceles |
I Tan34 | | %, This is commutative — the trianges |
- ___ J | a %@ square of the hypotenuse is Diagonals on right danged shapes |
[————— —— —————— — — | : %, equal to the sum of the Distance betwieen coordates I
| Slﬂ, OOS, Tan: Oﬂ@les | : b squares of the two shorter Oy length made. from a right angles |
| . i i Sides
| [ Inverse trigonometric functions ] : [ |
r e T T T T T T ————— T T T = |
| ODJOCENT Label your triande I: heg angles Because trig ratios remain the same for smilar I hﬁu Gﬂ@k’s 0° and 90° |
3cm shapes you can generalise from the folowing |
. and choose your | This side coud be cabulted Slemerts | | |
| % trigonometric ratio || lusnn@ Puthagoras | |[ Tan0-0 ] [ M ] |
I . 1
| % Substitute values into | Tan30 = = Cos30 - V3 Sin30 - > : : This valve cannot be defined —1t s |
the ratio formula \f3 cm 2cm 2 V3 impossible as you cannot. have two |
I 1 : =2 1| 90° anges in a triangle
j4cm c : ) Tan60 - \/— 00560 - 5 Sn60 - = T 9 g I
6 =Tan" opposite side fen| N\ VZem I
| adjacent side | I
| Tan9 =. 3 U I | o I
( 3\
: 4 6 =S omt tte side II[ Sn0 =0 ] [ Sh90 - | ]|
6=Tan! 3 . potenuse side W
| 4 i 1 cm | Tan45-1 I Cos45 - —] Sn45 - % I I
! 6 - Cos™ adgeert sice | 11 (L0~ 1 ) Lm0 ]
| 6-36% hypoteruse side I |
. __ = _————= J|_ ____________________ [ 1
r—-------------------------------------""-""""————-——-——-—"——-—--— b |
: The Sine Ruke (H) " B z Cabubte the kngth B Wite your anser to tro :
| B The sine rule is TR decimal places |
| b Mat drawn |
| / \ This version is used to caculate kngths 24 to scale I
I (. 2CTTL I
| / ) 41" brpd |
| sinA _sinB _sinC 4 ‘ |
Al It can be rearranged to = b =
‘_____'—'—- —
| b——c L G L Label edch angk (0, B, C) and edch s (a, b, I
I The angles are labeled with capital ktters The opposite ¢) of the triange I
I sides are. labeled with lower case etters This version is used o cakculate angles A State the sne ruke then substitute the gven |
I Notiee that an angle and ts opposite side are the same vakes nlo the equation |
I ktter 3 Solve the equation I
I I
e ]
- """ " " "> """ ">”">”">”">">"”"”"” """/ |
| The COSIm RU'C (H) Calculate. the length BC. Give the answer to three significant figures |
l |
B
I /’ I
: The cosine ruke is [ a? = b%? + ¢? — 2bc cos A] 3em :
I / 35° I
| This version is used to cakuldte kngths A —— —  7em—C |
l |
| Use the form % = b7 + ¢% — 2becos A to cacubte the kngth |
I b’+ c’- a* 2_ a2 w2
| ft can be rearranged to COSA=T BC*=3"+T7"—2x3x Tcos3b |
| BC? = 23.59561414.. .. :
I This version is used to calculate angles BC - 4.86 o |
l |
e 1




»  Construct trigngles

»  Corstruct polygons

» Construct an angle bisector and a
perpendcular bisector

 Corstruct a perpendicular from or to a point
Locus of dstarce from a point and a
straight lne

*  Locus equdstart from two points and
perpendcular bisectors

*+  Locus equdistant from two Ines and angle

; |
| = |
| Tier & |
' Locus: set of points with a common property |
: Equidistart: the same distance I
| Perpendicular: nes that meet at 90° :
| Orc: part of a curve |
: Bisector: a Ine that dides something into two equal parts I
| Congruent: the same shape and size :
I Tier 3: I
; |
' |
I

Protractor: piece of equipment used to measure and draw dngles

Tre ne is straight so a ruer

fired ponts s used for the straight Ines

Feep the compass the same

bisectors
L Solve. problems with loci Discorectangke: (i stadum) — a rectangke with semi circkes dt either end |
N | U T T T T T T T T T T T
| Draw and measre angles 1 Scale drawin I Locus of a distance from a point :
| 5 o Make a mark at 35° with a pencil | I I | I
| 1o 0 5 Ord on to the ange port (e a | 1| 0 picture of a car s dran with a seate of 130 | | Ol pors are equdstant (the same
ange ) b | I | distance) from the fixed pont in the |
| AT o0 P | I | | o t—> midde I
: // ' % I | For every lem on my image is | I |
1 ; 7 25 1 30cm in real ife | : |
&= === | | !
| l |
| / The angke | | Tre car image. is ﬂ | | Equpmert needed :
Make sure the cross s at the end | I 100m Image - Real Iffe | | \i the pont s 'E the comer The radus is the dstance
I of the line (where you want the | I o bm - 30cm Di | | it can only make a @uiﬁceé from the fixed point :
| o) (| > \ploem = 300cm ¢/ < I A/ |
'::::::::::::::J_I—_—_ ————————————— I"-‘:!———_—_—_—_—_—_—_—_—_—_—_—_—
| . T T T . I
| Locus of a distance from a straight Ine | Locus equidstant from two porns Construct a perpendcular from |
I ll points are I [ a OmJ[ .Pomt
| Pf equdstart fthe | | 0Oko a perpendeular bisector Line
| 1 sare ostarce) | | Because If the ports are "/:’y /
| from ine [ Jorned, this new ine. intersects
2 Use a compass and draw an o
I - I ' arc that cuts the Ine. Use the L
I The ends of the Ine are FETT e rec I I -W\:’ /
I I .
I [
| |1

ILocus of a distance from two lines

paralel 1o your orignal Ine

cut the lines forming the angle

i+

freep the compass the same. size and use

Join the intersections with a
kr

Q)
Feep the compuss the same Ol ponnts on ths Ine are

size and draw two arcs from

Congruent figures are identical in
size and shape — they can be
reflections or rotations of each

|
|
|
|
|
|
t at a 90° |
|
|
|
|
|
|
|

| alre
dstance and now use your |
new points to make new 7
interconnecting arcs -

|

|

I |
I |
I |
I |
I |
| poirt to place the compass I
I |
I |
I |
I |
I |
I |
I |
I |

[ T ] each pornt equdstant from both ponts | el Connecting the arcs makes the bisector,
This cuts the angle n half |:::'9:::::::::::::
From the ange vertex draw tvo arcs that COH Qﬂ)@ﬂt ﬂ 0“ res | { f P is a point on the Ine. the steps are the same ]
e |

Congruent triangles

y Join the vertex to the intersection other 0l three sides on the triangle are the same size
il | Ondle-side-angle
i i Two angles and the side connecting them are. equal in
Constructing Triangles Congruert shapes are. identical — all corresponding sides o mﬂa@m ’ N

/
/

Side, Ongke, Ongle

Side, Ongle, Side

and angles are. the same size

L 0CB - KM L
Ly L

Side-angle-side
Two sides and the angle in-between them are equal in
two triangles (it wil aiso mean the third side s the same

mannanoney e size on both shapes)
35cm .5 cm
Side, Side, Side - { Right angle-hypotenuse-side J
Because dll the angles are the same and 0C-1M BC-LM Tre trianges both hate  right ande the
B Urongles OC and BLI are congruent hypotenuse and ore side. are the sae

I



CEOMETRY. .. Transtormations

What do [ need to be able to do? :. Peuwords

*  Enlargement (positive integer scake factor) |
*  Enlargement (fractional scale factor) |
*  Enlargement (negative scale factor) I

Enlarge: to moke a shape bigger (or smaler) by a gven muttivler (scale. factor)
Similar: when one shape can become another with a reflection, rotation, enlargement or trarslation
Reflect: mapping of one object from one position to another of equal distance from a gen line

' |
' |
| |
| |
| |
I *  Reflection I I
: < Rotation |: Rotate. a rotation is a circular movement :
[+ Transition | Vertex a point where two or more-ne segments meet I
| o Deserie g transformation | Perpendcular Ines that cross at 90° |
| o Find the result of gi series of :l Symmetry: when two or more parts are identical after a transformation I
I transformations II Reqular: a regplar shape has dangles and sides of equal kengths |
: * wariant ponts and nes (E) |: Invariart: a poirt that. does not move after a transformation :
[ Tier 3
: |: Scake Factor: the muttipler of enlargement :
L |\ Centre of enlorgement: the pont te shape s enrgedfron _ 1
Lines of symmetry _— Reflect horizontally/ verticall (1)

! Reflection on an axis arid
! Note: a reflection '

! doubles the areq of ¥
I

u the original shape )

Mrror Ine (ine of reflection) two Ines of symmetry

Paralelogram
No lines of symmetry E

ff you tum your image it

REMEMBER
Lines paralel to the x-axs arey = ___
Lines paralel to the y-axis are x =
T ————————

[N becomes a vertical/ hor\aontall
[ reflection (aso good to check
: your answer this way)

| I |
I I I
I I I
I I I
| I |
| I = |
: : Reflection i a vertcal Ine ] g— :
: Shapes can have more. than O circle has an infinite amount of : S S, N A N =3 :
> —_
| o ine of symmetry... Ines of symmetry | ) -\ 3 2
This regilar polygon (a g 5
I I 5 _ I
regulor pertagon has 5 ines / = .
| A 9 I S 5 I
| of symmetry) | = Reflection in the ine x-2 “R._/ |
e e e e e e e e — — — — — — — — — — — — — — I o o o o o o — — — — — — — — — — — — — — — — — |
| . . I . I
| Reflect horizontaly” verticaly ( 2 ) 1 1 Reflect Diagonaly (1) Tomn your imdige ., |
I i you tum your Image t 0 |
: | 1 Points on the mirror ne dont change posttion becomes a vertical/ horizorital I
| q |1 reflection (ako good to check I
| Ol points need |1 . your answer this way) ‘: |
| to be the same I AN X I
| dstarce away | =-======-- [ W ' I
I from the ne. of [ AN _ I
I reflection I N |
¥ | | N
| % l
| 'l A Perpendcular ines to and I
| I from the mirror Ine can help |
| Reflection in the Ine y axis — this is also a I M| you to plot diagonal reflections |
| reflection in the e x-0 | 1| Folddong the Ine of symmetry to check A |
I the drection of the reflection |
| ~ e
I & . I
| : || Reflect Diagonall (2) ,
| ‘ I | This is the ne y = x levery y coordinate is the \\ 1 |
| )| I | same as the x coordinate dong this ine) N |
| LRSS O R R || ..," ’4/ D\\ |
: 2 :I :j ,/ This is the Ine y = - x . \\ :
| 3 |1 i The x and y coordinate have the / S |
| 4 I | 2t same vale but oppostte sign = N |
Il VL H
| TN : o
| Lines paralel to the x and y axis Il s o X Turm your image |
| I v |
| H
I 1




from the point ,’km" § el
enlarges by 2 /! -7

—~NWENON®OF

|

El/ I

0123456789001 R2BNKIE II

zaasaxo{_l
2

______________________ -II________________________-I
| Rotational Symmetry Traung paper bels check 1 Tragnglation and vector notation |
| rotationdl symmetry | | |
| | | How far left or right to move I
| | Trace your shape (mark | Negotive valve (eft) I
I @ Q/ the centre point) I : Vector ( 12)/ Postive value (right) |
| | Notation —e)e—_ |
I A Rolate your tricing I : How far up or down tomove. |
I paper on top of the I Negative value (donn) I
| origihal through 360° I Posttive valve (up) |
I I I Trarslation (_3) I
| y 5 Count the tmes s | 3 |
I v back into ttseff | : ,/ |
| D Iy |
| O regular pentagon has rotational symmetry of order 5 | | Every vertex has been transiated |
L 4 by the same amount I
______________________ -
N -3 |
| Rotate from a point in a shave) | | (3) |
I
: Original — | Trace the. original shape | : / The image has been moved 3 |
shave. (mark the point of rotation) | - squares 1o the left and 3 |
I p ,~\ ! |1 Orignal S
: quares up |
| 2 teep the point inthe same. | | shape
| A 1 place. and tum the tracing b - - I
I N papes ST Y |
| LT LN 1 Compare rotations and reflections |
oint o 1 oW New snape
| Portof ! 3 Draw the new sha I
rotation by ; L Reflections are a mirror image [
| I | ! of the original shape I
| :
: e 4 | =77 =) formation needed to pert !
clockwise Clockwise Onti-Clockvise | ; ntormation needed to pertorm a I
I—:::::::::::::::::::::J: N reflection |
I . . -i I - Line of reflection (Miror Ie) I
 Rotate from a port (outside a shape) 1 |
: Image: 40° anti - clockwise : : :
' I
: Point of .Fnﬂ L | Trace the original shape I : ,,,,,,, Rotations are the movement of a shape in a I
| rotation f,‘ "E (mark the point of rotation) : | /\ circular motion |
| \X ] 2 teep the pont inthe same. | {\ A l I
I VAl place and tum the tracing I et N\ Information needed to perform a rotation I
| ysi “ paper I |+ > - Poirt of rotation I
| |1 Vv - Direction of rotation |
| 2 D2 Sz [ - Degrees of rotation |
I'C Ongal | I |
L shape | L :
_____________________ -
IE_..____f __________ e . T T HETr Y T 1
| Positive scale tactors | | Eractional scae factors I Negative scdle factorsH) |
: Enlargement from a point I I Fractions less than | make a Smp@ SMOLLER I: On enb(@emen’[ with a ne@at\ve seale factor P(oduceg an :
| Enlarge. shave A by SF 2 from (0,0) : :  is on erlorgement of P by o scal faclor I| m@e onthe otherdmdg of the centre of enlargement. The |
1 | ge appears upside. down |
| y I 3 from centre of enlargement (15, ) | '
| The shape is I :l ¢ ) ° The rectande !
g% |
: erlrged by 2 y : | SRR |: A 0BCD s been |
| The dstarce / . | : three tmes | | /AT e enlgedbya
| 1 saler than P || scake foctor |
I I I
! I |
I I
| |
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