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What do | need to be able to do?

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

*  Enlarge by a posttive scake factor
Enlarge by a fractiondl scale factor

*  ldertify smiar shapes

* Work out missing sides and angles in
Similar shapes

*  Use paralel nes to find missing angles

I
I
I
I
I
I
I L]
I
I
I
I
I
| = Understand simiarity and congruence
I

SIMILARITY, ..

:l Heuwords
(!

Scak Factor: the muttipler of enlargement

Congruent: the same size and shape

Enlarge: to make a shape bigger (or smaler) by a given muttiplier (scake. factor)

Certtre of enlargement: the poirt. the shape. is enlarged from
| Similar: when one shape. can become ancther with a reflection, rotation, enlargement or translation

| Corresponding; items that. appear in the same place. in two similar situations
Parale! straight Ines that never meet (equal gradents)

I

______________ JL________________
P e L T T T T T T e
| Posttive scake factors @ || Fractionl scale factors €@
: Enlgraement from a point I Fractions less than | make a shape SMOLLER
| Erkorge. stope. B by SF 2from (00 : : R s an enlargement of P by a scale factor
| y J ¥ % from centre of entargement (15,)
| Tre shape is K ¥
: enbarged by 2 ,'II (. rlpg
| / s threz times

The distance co N - e
| from the pont ,,j.m . ) e = smaler than P
: enlarges by 2 ,'I/ 3 — 5’ I 3 E| /
I :\’_f\_/ X II 6 123us678qi0ZBNLIS
L ___ W _______

| Information in similr shapes

Compare the equivdlent side on both shapes

Congruenoe Similarity & enlargement

|| Identify similar shapes

NN

I I Simiar shapes
&em

I

I

Ongles in smiar shapes do not |
change |
eg if atrange gets bigger the |
angles can ot go above. 180° |
I

I

I

12em

Scale Factor
Both sides on the bigger |
shape are 1D times b\@geq

:I Compare. 61 & 12 |

| sides 2:3 2:3 I

| Both sets of sides are in the same ratio _!
Co-interior angles

|: Onaes in paralel ines @

Qternate angles

|

|

|

I Coon ) | ande s 110° |

g s
| — Sca Factor i the multipicative | | Because alemate anges are A |
| Gem %m relatiorship between the. to | equal the highlignted angles dre |
| kngths | I the same size |
x 15 Remember andes II
| do not increase or | | |
ha ith scal 105cm

| Shape OBCD gnd EFGH are simlar ~~ change vith scae \ 749 | | Correspording andles \ I
| F I LOITespondng anges Z Os angkes on a Ine add vp to |
| Notation hebs s A 35m . | I Because corresponding dngles 180° co-interior angles canakso |
| findthe | | are equal the highlighted angles 30° be cakculted from dpplying |
| corresponding sides 105° | are the same size o0 atemnate/ corresponding rules |
D Jem € H G | [ first I

| 0B and EF are correspondng

Because corresponding dngles
are equal the highighted anges

Congruent shapes are identical — al corresponding sides
and angles dre the same size

i‘ E are the same size
Paralel Ines — all angles wil

be the same in both triange

Os dll angkes are the same this is smiar — it
only one. pair of sides are needed to show

equalty
Ol the angles in
/ both triangles are
the same and so
Verticaly /V similar

opposite anges

0CB - KM L
5 em 5;2/

35(n 55;1\

Because al the angles are the same and 0C-HM BC-LM
triangles OBC and LM are. congruent

Because dll angles are

the same, but dll sides
are enlarged by 2
""" 0BG and HU are
64° L
Thom e similar

Because co-interior angles have
a sum of 180° the highighted

rComditions for conaruent trianales

Triangles are. congruent if they satisfy any of the folowing condtions

Side-side-side

Qll three sides on the triangle are the same size

Onde-side-angle

|
|
|
|
|
|
|
|
Two angles and the side connecting them are equalintwo |
|
|
|
|
|
|
|
|
|

triangles

Side-angle-side

Two sides and the angle in-between them are. equal in two
triangles (it wil akso mean the third side is the same size on
both shapes)

[ Right angle-huypotenuse-side J
The triangkes both have a right angle, the hypotenuse and
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Trigonomelry

What do | need to be able to do? ” feuwords

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

Enlarge: to make a shape bigger (or smaler) by a given muttiplier (scake. factor)
[ Scake Factor: the mutipler of enlargement
* Work fhentl with hupoteruse, opposte | Constant: a vale that remains the same

| |
! |
! |
! !
|

|
| and adacent sdes I Cosine ratio: the ratio of the kngth of the adiacent side to that of the hypotenuse The sine of the |
| ¢ Use the tan sine and cosire ratio to ] I
' |
' |
' |
' |
' |
|

find missing side. kengths I cgmplerr_\eht
. Use the tan, sine and cosine o o I Sine ratio: the ratio of the length of the opposite side to that of the hypotenuse

find missiig anges [| Tangert ratio: the ratio of the length of the oppostte side to that of the adacent side

e Cabute sides usng Puthagors’ 1] Inverse: function that has the opposite effect

Theorem ” Hypoteruse: longest side of a right-angled triangke. 1t is the side opposite the right-angle
_______________________________________________ i
: Ratio in right-angled triangles e te s & te s : : Hupotenuse, adjacent and opposite ONLY rght-anded trandkes are bieed n :

this way
| ) ako remin the same : : ’ ODJOCENT |
I 2cm 100 em . I OPPOSITE Next to the angle in question |
| e > * I oo07em| || Ol opposie an e onge Often labelld lost I
| N ab || Vel o bbelsecond '
I ab [a=L g‘ 0 007 x I Postion depend upon the. ange Obwaiss the longest side :
: 2 A 50 100 70 1 in use for the question HYPOTENUSE Oways opposite the right angle |
L 007014 1 Useful to label this first |
r _—_—_—_—_.—_—._—_—_—_—_—_—_—_—_—:;:::_?:;1—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_
| Tangent ratio: side lendths | | Sin and Cos ratio: side lenths |
I
, Tand - omoste sice L 0PPOSTE [ 69 - opmoste s - sdocertse | |
an oppostle § I Snf@ = opposite side ODJOCENT CosO = adjacent side I
: adjacent side ¥ x cm hypoteruse side x cm hypoteruse side | |
I = I
| Substitute the vales into the tangent formula I Substitute the valves into the |
| I NOTE |
l= T34 = 0 I 12cm The Sin(x) ratio is 12 em ralio formua I
| &2 —
B £ x : I HYPOTENUSE tge ?;(’)”3 )“3 the HYPOTENUSE  Eduations might need |
S " ] Equations might need | : o0 rato rearranging lo solve :
| 10cm aragngosole | e e e e e e e e =
I OPPOSITE -0 1l Puthogoras theorem € 0 o —— |
| xxT34 - 10, |1 Puthagoras theorem @ [ yptene- g + 2 ,
I Places to look out for Puthagoras
| x=_10 . -14&m | | - Perpendcular heights n isosceles |
: Tan34 I %, Tris is commutative — the triandes |
_______________ | Z square of the hypotenuse s - Diagonak on right. angled shapes
[T—————————————— I g % e@ua\io the gurr? of the | - Distance between coordinates :
| Siﬂ, COS, Tan: OY\O)'(’,S Il s squares of the two shorter - Ony length made from a right anges |
| : : sides |
I [ LE AR } | - -----------------———-———T-—T=x
: ODJOCENT Label tiandk | : anales Because. trig ratios remain the. same for simiar : I heu anﬂl@s 0° and 90° 1
3cm doel your trange | shapes you can generalse from the folowing I |
This side coud be catculated
: = = and choose g I : wsing Puthagoras LRI : :[ Tan0 =0 ] [ M ] I
5] trigonometric ratio | X |
) . 1
: s Substitute vates it | : Tan30 - 1 Cos30 - V3 Sn30 = 2 : | This vae camot be cefred—its |
3S tte. ratio formui | 'V3em 2¢m V3 2 3 | mpossbl as you cannot have two |
: 4cm - | : 6o\ (Tan60=+/3 || Cos60 - % Sin60 = =~ : : j? dnges n  Lirge I
| 6 =Tan %};g% :I Tem | |mh2m :
| Tand= _ 3 A 2 [] " |
| 4 6 =S opposte side |I 2 |I[ Sin0 - 0 ][ Sin90 = | ]|
| OTant 3 hupolerse ] 111 e [N (Tanas-1) [00345= i][sms - i]: | !
4 | D vz V2 )11 cos0-1 ] (L Cost0-0 ]!
I . | 8 =Cos! adicentsice | ! H I
| 6-36% hypotenuse side | | | Tecm Il I
| ~ 1 I
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Representing solutions of equations and
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| What do | need to be able to do? !

I By the end of this unit you should be able
to:
*  Form and solve equations and

1
I
I
: Solution: a valve we can put in place of a variable that makes the equation true
|
inequalties I
I
I
I
|
|
|
|

Variabke: a symbol for a number we. don't know yet
Equation: an equation saus that two things are equal — it wil have an equak sign =

|

I |

I |

I |

I |

I |
« Represent and interpret soltions on a : Expression: numbers, symboks and operators grouped together to show the valse of something :
I |
I |
I |
I |
I |

I

I

I

I

| number e ds nequalties Identity: On equation where both sides have variables that cause the same answer includes =
I

I

I

I

[

Linear: an equation or function that is the equation of a straight ne
Intersection: the point that two Ines meet
Inequaity: an nequality compares two valies showing it one. is greater than, less than or equal to

* Draw straignt ne graphs and find
soltions to equations
*  Form and solve equations and

inequaities with unknowns on both sides another
———=——-=-—=——=——=——"——=-t%t"-———————— === =-=-=-=-—=-—=-—==== |
| ) | ) . 1
| Solve equations @ 3+ 4) - 30 I:Form and solve inequalities @) |
I I
: 24 | ko4 | a4 3(x+4) - 30 || Two more. than treble my |
| 3t Expand the brackets I : number is greater than || |
fonEnnonne ! '
% 6x + 12= 30 Fom oy, |
I I —> |
I . 2 12 Substitute to check your answer | | |
| cLefefefx[xp @ This coud be negative or @ | 3x+aA> |l |
| 0 - fraction or decimal | : S OlV e |
| G ox - 18 O I| X *— -3 4— ) — || :
| 18 -6 -0 x=3 ol |
| | | x>3 |
e e o e e I
et _ - —-—0--—"—-—"—-"--"--"-"-"—"""7""”"”"7"”""""""""="""="="=""=""—"="""=""”"/""/""”""”"7 1
I SOIl)tIOﬂS On @ number hne . Inciudes the vale it sits above Valves kess than or equdl to [
| — S o—r -~ 3 bt dlso more. than - | |
I 52-10 123 32101 23 sy 210123 -3-2-10 1 23 () Does NOT include the vaie it ]
I x<1 x<1 x>1 x>1 sits above . o—e |
I W’ B‘W’ -3-2-1 0 1 2 3 4 :
oth represent vales less oth represent vales more _
: than | than | 1<x<3 |
| hcludes the uaibe | eludes the. vaibe. | [ This includes the integer valves 0, |,.2,3] I
_______________________________________________ |

Potting straight ne araphs @ || Find sobtiors araphicaly

Remember to join the points to
make a ne

s
I I '
: I (™ For ear equations tere s ony : ! :
=3x—1 3 x the x coordinate then — | or Inear equations trere 1s ony one —
I I L port the graph meets the x vale | : { Bx+5=4x+13 } I
| Effels Draw a table to display this [ I . |
Jol - | These two lines wil cross dt | e e D e =] g 8x+5=4x+13
y ] 8 nformation | |
| | x=2 (24) becasse they are ust = | | (2 [ ]x] £ 4
| | y=4 and y= they are paralel to | | - ‘1 X —4x |
This represents a coordnate pair | | axes and meet in one place (e ats ] [ [ ] 2 4x+5=13 |
: (3,-10 : | LaptTeled, : -5 -5
: I 4x =8
| i . v y=3x—1 ¥ BEann v -4 |
1 g =
I d You only need two points to form I * _ E - _!
| 5 a straght e =1=E | T TS T T T T T T T 1
| d oo |1 Inequalties: urknown on both sides |
I ] Pt i< hel Ine format is y = mx + ¢ || |
I 4 do 119 Iore pornes Reps oo I [ 8x+5<4x+13 }——» x <2 I
| 1 ecide (f your calculations are 5~ Thesoltonsthepont | |
| correct (if they do make a the two Ines meet | | |
straight Ine) (3.8 | '
| I ' ® Ony vabe 2 or lesswil |
—H—
| | | 2w asidbdasds satisfy this nequalty |
| I !
! I !
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Simultaneous Equations
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What do | need to be abk to do?

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

| = Determne whether (xy) s a soltion
| ¢ Soe by substituting a known variable

| * Solve by substituting an expression

| = Solve graphicaly

| Sole by subtracting/ adding equations
|« Sole by adiusting equations

: * Form and solve near smuttaneous

Sobtion: a value. we can put in place of a variable that makes the equation true

Variable: a symbol for a number we. don't know yet

Equation: an equation says that two things dre equal — it wil have an equals sign =

Substitute: replace a variable with a numerical value

LCM: lowest common multiple (the first time the times table of two or more numbers maitch)

iminate: to remove

Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equa sign)

Coordinate: a set of values that show an exact posttion

equations

1 s (x. u) a soltion?

x and y represent vales
that can be substituted into

Intersection: the point two lInes cross or meet

| an equation

: [Does the coordinate (13) e on the Ine y=3x+57

| This coordindte represents

| x=land y=8
I y=3x+5
8=3(1)+5

I

I

| 0s the substitution makes the
| equation correct the coordnate
I (18)1S on the Ine y=3x+H
I
I
I
I

[ 5 (2,7) on the same. ne? J
7%#3(2)+5

No 7 does NOT equal 6+5

________________________________ |
o bt 2o S, 1

I Substituting known variables [ (e s the equation 3 +y = 14 } Tvo differert variabes,
two solutions I
|I Stepha_nte knows the 3x+y=14 3(4) +y =14 12+y=14 |
| point x = 4 fes on that | | I N 121

|I Ine. Find the value for y L 2 L !
I 14 14 . I
x=4 y=2 |
= |
_______________________________ -
_______________________________ =
L Qubstitutin 4N an expression Substitute 2y in place. of the x varidble as they I
I represent the same vale I
_ vy v |y x|y
X=y . . - , :
— — X =
Xty =30 x |y x=2y x+y=30 Y I
30 10 | 10 |
3y =30

— VIV|Y3y=30 T3y +/ X I
Pair of simultaneous equations % y =10 x =20 I
(two representations) _!

I

' |
H L= N Y= } ~ (2, 4)isthe :I “ 3x+2y=18 OO ~75 |

oo |y PR Y] X +2y =10 Q@ =10 |
| Linear equations are straight lines tp i | = |
| The point of intersection provides / nerseton || AE 2x =8 Y / / —18 |
| the x and y solution for both [ —— +2 +2 s / / —10 |
I equations l| _ x=4 ' / - |
| I |
I f I . x+2y =10 ®& =8 :
| The sobtion that satisfies both I (4 +2y=10 |
| equations is | x=4 —4 2y = 6_4 =4 |
| [x=2miy=4 | »=3 +2 +2 (v =3 |
I l| y=3 ) I
—_—— e o — e — — — ——— — — — — — e — e — — o — — — — — — — ——
________________ HPSE R L T
: Solve m addtion (ddtion mokes zero pairs ” Solve by adjusting one ,2\ :| Solve by ad)UStll’IQ both :

x X X = h I
| 3x+2y=16 =16 Il & +j =12 Noequudent vales ﬂ J :| 2x+3y =139 VNG = 39:
I+6x—2y=2 e [l 20 +2j =29 I|5x_2y=_7 POO 00 -7
I 9x = 18 Y =2 ” 29 ' o I
| +9 +9 24 I I Use LOM to make equivaent x OR y values |
| x=2 2 @ o ” 2h+2j =24 | W I| Because of the neggtive vales using zero pairs |
oo =18 . hnfili] | and y vales is chosen choice
= g 2h+2j =29
L(z)gf ;(j)y— 11: v i ] PIBIEIN | |
| 64 2v =16 I By proportionally adusting one of 29 |I 4x + 6y =78 ' I
I Y 6 ) =2 I the equations — now solie. the |I 15x —6y =-21 roseceee |
| 2y =10 . I simuttaneous equatiors choosing | I Now solve by
| _ ly =5 an addtion or subtraction method I addtion
=5 : I |

LY __ —_—— s
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