VEAR 9 — RERSONING WITH RLGESRA., . 7

What do | need to be able

freywords

to do?

Compare gradients
»  Compare intercepts

ife graphs

' Lines paralel to the axes @

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

*  Understand and use y=mx + ¢
* Find the equation of a lne from a graph
*  Interpret gradent and intercepts of real-

Co
Li

a x coordinate of 10

Qll the points on this Ine have

MADELEY

Straight Line. Graphs

Gradiert: the steepness of a ine
Intercept: where two Ines cross The y-intercept: where the e meets the y-axis
Paralel two lnes that never meet with the same gradient.

-ordinate: ai set of vales that show an exact position on a graph
inear: Inear graphs (straight Ine) —
Osymptote: a straight Ine that a graph wil never meet
Reciprocat: a pair of numbers that mutiply together to gve |

Perpendicular: two lnes that meet at ai right angIe

I Y410 .
I
| A |
I L s Lines paralel to the y axis take the form x
| \”teri“t'on L e = & and are vertical
points x
: II‘ON Ml R Lines paralel to the x axis take the form y
| I \ = 0 and are horizontal
I : T N aitke points on this e have  eq (3,-2) (7,-2) (-2, -2)
| il a y coordinate of -2 dll lay on this ine because the
I y coordinate is -2
| Compare Gradients e
| e The greater the 0@&5\
| Y =mx +c L gradent — the steeper &1\\\\%
| 4 y=5x the ne Q
I x ’ A
| Thecoeffcent of x (the 7 ° 2777 * 5% ’9’§X—4 e
| rumber n front of x) teks us » Paralel Ines have the &
| the gradent of the Ine —j same. gradent 5
| -

| (oA WYXt A axis Y intercept
I
| y q%x The coordinate of a y intercept
| wil always be (0c)
I -8 6 -4 29 2 4 6.9 1
| -% yx-4 Lines with the same y-
| - Intercept cross in the same
7 :j \o 4 e
| )-
| Find the equation from a araph
I ( 0 |) ¥
| They 4 T?e(}mdlent y=2x+1
| intercept \ k' 3= 2
2 /1
: : The direction of the Ine indcates a posttive
| - T < gradient .
| 1ie 2 e
-2 ] 3
: e : Q&\\\* 4%/74‘
3
I -4

-

|

I

I

I

I

I

|

Inear common difference by adaition/ subtraction :

I

I

I

I

_______________ )

| Plottm y=mx+coaphs @ :

y=3x—1 3 xthe x coordnate then — ||

I

I x |-3|0of3 Draiw a table to display ths I

: : y | -] -1] 38 information |

: : This represents a coordinate. pair :
(-3,-10)

I l

I : 1 l

|1 “; You only need two poirts to form a I

I s straight ne |

] : : :

: I N Plotting more points helps you decide |

1 if your cakulations are correct (f I

” 2 yizs: [ theydomoke astraght Ine) |

Il |

Il l

i Remember to join the ponts to make I

[l alre |

[l J I

e |

The valve of ¢ is the point at || g

“4hich the Ine crosses the Y|

| The coefficient of x (the number in front

[|  of X teks us the gradent of the Ine

I AW

:I y =mx+c <
N

| | y and x are coordinates

eal ife araphs

The valoe of ¢ is the porrt at
which the line crosses the y-
axis. Y intercept

A plumber charges a £25 callout fee, and then £12.50 for every hour.

The equation of a ne
can be rearranged: Eg
y=ct+mx
C=y—mx
[dentify which coefficient

you are identifyng or
comparing

The y-intercept shows the

" Complete the table of values to show the cost of hiring the plumber. minimum CM(@Q
Time (h) 0 1 2 3 8 The gradent represents the,
Il Cost (£) £25 £125 price per mie

I In real Ife. graphs lke this values will alwaus be positive because they

I measure distances or objects which cannot be negative

Il Direct Proportion arapns  To represent drrect proportion the graph must start at the orign

When you have 0 pens

this has 0 cost
The gradent shows the
prce per pen

A box of pens costs £2.30

Complete the table of values to show the cost of buying boxes of pens.

Boxes 0 1

2 3 8

Cost (£) £2.30
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YEAR 9 — REASONING WITH ALGEBRA. .. ‘72
Forming & Soling Equations

What do | need to be able
to do?

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

* Solve inequaities with neggtive numbers

+ Solve equations with unknowns on both sides

*  Solve inequaities with urknowns on both
sides

|
I
Inequality: an inequalty compares who values showing it ore is gredter than, less than or :
equal to another I
Variable: a quartity that may change within the context of the probem :
Rearrange: Change the order |
Inverse operation: the operation that reverses the action I

I

I

I

X<- [ . . tree...
| : N
R R et il gty TR

: Formide and Equations Sttt nakes _! | x<b When you multipl or duide x by a

negative you need to reverse the

. Substitute into formulae and equatiors Substitute: replace. a variable with a numerical vale
* Rearrange formulge Solve: find a numerical value that satisfies an equation
e o o o o — — — — — — — — — A e e e e e e e e — — —— —— — — — — — — — — — — —— — — — — — I
_________________ i et T e e e e
| Soke equatiors vith brackets @ | Form and sokie inequaties @ |1 Inequolties with reggtives |
I I
| (7 [aos [&e 3r4)-30 1] @ || Method | Moke x postie first :
| 30 I O be ter than 11/ 11
I Expand the brackets || : S : | A=3x >17 I
| ’(I*lAI:LXI‘*I"I’lf‘ ox 2= 30 [ | Findthe possivl range of values I| + 3+ X :
| ; -12 -2 d 2+ A Il A > 17+ 3 x is true for any vabe N\
I X X | 7o
caxfxfe]xd 2 I I 7 - smaler than -5 I
: - : | Solve I B |
NEHEABEEE bx=18 I: X *— 3 4— ) — || :I =3 +3 |
| ; 66 x=3 I 3 | 22X cechm ||
- _ e - e _ _ Al : 2—3(-6) = 20
_______________________________ Smaler Bigoer |
I "+
 Equations with unknown on both sides :' Inequalties with unknown on both sides |, 7 "5 "3 TRUE/ CORRECT :
I | Soling inequaities has the same method ds li
I I
: K534 T II equations “ Method 2 Heep the negative x I
| -2x -2x x| x| x 24 :i 5(x+4)<3(x+A) Check i I 2__‘3)( > Z x s true for any vabe :
I x+5-24 | 5x+20<3+6 ' o bigger than -5
5 t e :I x+20<6 5(-8+4)<3(-6+-2 I 3;15,3 :
| f Il <-4 5(-4)<3(-6) I X >-5 This cannot be. | |
| x=19 || X<-1 -20<-18 I |
! |
I
I
I
I

Rearranging can akso be checked by substitution

Rearrangng s often needed when using y = mx + ¢

eg Find the gradent of the line 2y -4x - 9

I
I
I
I
I
I
I
I

rearranging formulae I
I
I
I
I
I
I Make y the subject first y = 4x + 9 Gradent = 4= 2
I 2

|I Formule — all expressed in symbols Equations — include numbers and can be solved i ! inequalty
________________________________ I ——— e —_————
- _ __________________ - I _______________________ =
: Rearranding Formulae (one g’[ep) | | Rearranaing Formulse (tWO step) I
I : I an equation (find x) In a formula (make x the subject) :
| X Xx=yrz dy_ 3 - Xy—s=a

x—3=49 I
: T Rearrange to make y the subject : 3 43 Xj: cI ; . I
| WXL | 4x- 12 2 :
I | +4 x4 X=0+S
| Yy—>tz—>X Using inverse. operations or fact I x=3 Ty :
| famiies wil guide. you through | | J |
| Ue—-Ze+—X | | ,
| : The steps are the same for soing and rearranging |
I
| l :
| l |
| l |
| : |
' |

Languace of rearrangng. ..
Change the subject
Make XXX the subjct
—



YERR 9 — CONSTRUCTING IN 2D/3D... W2
3D Shapes

T e o e Ny = T T T T T T T T T T T T T T T T
| What do I need to be able | | Heuwords |
I | — .
I tO do? L'} 2D: two dimensions to the shape e length and width :
| 59 the end of this unit you should be able to: : I 3D: three dmensions to the shape eg kngth, width and height |
|+ Name D & 2D shapes | | Vertex: a pont where two or more ne segments meet |
|+ Recogse Prms I Edge a ne. on the boundary Joining two vertex ;
I e Seteh and recognise nets | I _ U,) Q |
I . D(aw pmng and elevatlong I : FUICG a ﬂat SU(\CQCQ on a SOIId Ob)@()t I
: * Find areas of 2D shapes N Cross-section: a view inside a sold shape made by cutting through it |
|+ find Surfoce area for cubes, cuboids, || Plan: a drawing of something when drain from above (sometimes birds eue view) :
| tongar prsms and cuinders I'I Perspective: a way to give lustration of a 3D shape when drawin on a flat surface |
| findthe volme of 3D shapes I |
______________ 4 -
_______________________________________________ !
I Name. 2D & 3D shapes I| Recoonge prisms 0 sold object with tvo identical ends |
: | and flat sides |
QEmEmANE/ O 8 Oy
I Cirelo g 20, > T ” Hexag I \ RN
| 9% Square Rectangk Triange  Rpombis opeein vkl o || The cross section will also be identical :
| Pt :| to the end faces |
A B =
| 3 Triangplar o] |: 0 eylinder although with very similar properties does not I
| Cone % Sphere Piin Telrahedon S Bad |I | have flat faces so is not categorised as a prism :
e e e e e e e e
g ey g ey ey e e ey e e e e e ey ey e e
I Nets of cuboids : | Sketch and recoanise nets ) :
: | : Do they have the same ' . A o
Visualse the folding number of faces? v r ]
| of the et :I I - o :
I Wl it make the | I L Where do the edges W |
: cuboid with dll sides | : 7y Jjon? . — |
touching r’—‘\ .
| : : Ore the shapes of the N —'> :
| S faces correct?
I I I l\ J I
e e — — — — — — — — — — — — — — — — — — — — — — J e o s — — — — — — — — — — — — — — — — — — — — J
r--——--""--"""""""{/(°"}¢; .~ /oo r-———=>—=—"™>—"™>—"™—"=—™—"™"7—/=—
| Plam and elevatioy’\g : : SUfoCe area Skeioh{aztﬂﬂiifﬂm{ﬁ‘m UOUHV\SU?N dll the sides : | vokjmes Volme i the 3D space it takes up — also :
| wiltorm the overal suriace areq | I known as capacty if using liquids to il the
| I s 97 %] spice '
3 .
'IiD_’ o e G |
I Fotand a7 | & |1 H Some 3D shape volmes can be [
I from side 3D Shape |1 K X 3 | 1 cabubted by counting the number of I
| | | Forcuees and btk ax7 | 2 | cubes that fit inside the shape |
from cuboids you can ako s |
| T dwzc?on you at;e cfons?engg t;ue shape || w7 Topond Bx6 | E |
etermines the front and side views L7 8
|________________________ —— . JI : face and dowe it Bolom 12x6 ] & : : [ Cubes/ Cuboids = base X width x height } :
|Qrw Of QD SMD@S o I : f For other shopes - ol al the sdes : : Remember muttipleation is commutative :
| are the same, so cabulte the
| Rectange [ [ ] Trange : | A’ ndudualy I : T I
| Basexteght | | | | %xBosexPerpendour heit | Lo — — — — —— — —— — — — — — — | — Cross section ‘. I
r—--—————— T -7 |
I — ol |
I /'—ju : | Sur{:oce area Gullndefs The area of the circle : | A’ |
| Paraklogram/ Rrombus I : / 1T X (adus? | : |
Base x Perpendcubar heigrt ‘ E
I st X Ferpen a4 I | (cumfe(eme The width of this face is the I I Prisms and Ggmrs I
| | | < gare as the circurference. | | Gross section = area cross section x height I
| Orea of a trapezim Orea of a circle | | 7T x dameter x heigt | | |
| -latb)xh. T X radis? | | I Height can also be described as depth |
| ., | | o —————————————-"
' ! 1
| | : [ 2030 GO = i AT S ] | : Oreas — square s Oregs and vobmes can be. |
| . Iy I | Vobmes —cute unts eftntemsof pir |



MADELEY

YERR & — CONSTRUCTING IN Z2D/3D... w2
Constructions z Congruency

L T T T T T T ir>——"7F—~——FfYT>—"™yf—F—"—"—"™>——"™>YY/" Y/ = -
| What do [needto be abe ! feywords |
|

I M I Protractor: piece of equipment used to measure and draw angles :
| By the end of this unit you should be abe to: : : Locus: set of points with a common property |
' 522&22? Qiffuéfaﬁ.?@fg 11 Equidstont: the same dtance |
|« Fid bows of dstance ?rom oorts, s, 0 Il Discorectangke: (i stadum) — a rectangle with semi circkes dt either end :
I jes o : : Perpendicular: ines that meet at 90° ,
: * Construct perpendeulars from points, Ines, || Orc: part of a curve |
| nges [l Bisector: a Ine that dides something into two equal parts :

o ldentify congruence I nartent:
: . ldentlfa congruent trigngles I G ni: the same shape and size |

Make a mark at 35° with a pencll
Ond joi to the angle. point (use a
1Uker) L

\\\%
2\

Draw a 35°
ange

Qll points are equidstant (the same
distance) from the fixed pont in the
midde

O picture of a car is drawn with a scale of 130

o4+

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

/ -, \

7

7 |
7

I

I

— I
- I
o I
, I

Tre ange I

I

I

I

il

The car image is & Equipment needed
Make sure the cross i dt the end [0cm Image. - Real ife ¥ the port. & n the comer The radus is the dstance

t can only make a quarter
circke

I of the line (where you want the from the fixed point

o lkm: 30cm Di
| o) < \ploem - 300cm ¢/ =

I ocus of a distance from ai straight ine

Point
°

/ Lm

Use a compass and draw an -
arc that cuts the Ine. Use the * |_Lre

|
|
f Oll poirts are |
|
|
|
|
| port to place the compass
|
|
|
|
|
|
|
|

equidstant (the
1 same. dstance)

I
[
I
I
I
from Ine |1
I
[
I
I
I

\ 0ko a perpendicular bisector
/ Because if the points are

Joined, this new Ine. intersects

|
|
|
|
|
|
it at a 90° |
|
|
|
|
|
|
|

e Equipment needed
Tre lne is straight so a ruer
is used for the straight Ines
paralel to your original ine

The ends of the Ine are
fixed points
Feep the compass the same
dstance and now use your

Join the intersections with & new ports 1o make new

: k
: Locus of a distance fri om two lines : I Feep the compuss the same gjuegomg onthis e, are. mterconnectmﬂarcs
| [ Okso an ange bisector J I j;;“;jﬂ?mw 190 0HCS FHOM it from both pors | === ecting the arcs mkes the, bector
Thscutsthe ande naf ) | == F—m—m—m—m——————— —
| ________________
| From the angk vertex draw two arcs that | |Conqment f iopres : |_[ If P is a point on the Ine the steps are the same } |
I _}. cut the Ines forming the ange I I I - - - - - - - - ———
I - I
: teep the compass the same size and use : | Congyuent. figures are identical in I COYM(UCHJ[ tflmks I
| 4« mg«t@m;ﬁ ﬁqmww | | sie ond shape — they con be H Side-side-side I
| g | I reflections or rotations of each I |
| o= Jon the vertex to the intersection | | F other | | Qlithree sides on the triange are the same size |
—————————————————— | ™ Grgese-angg |
r————————————————— 1 || &) |
. . Lirkto | Two angees and the side connecting them are equal in
| OOHSthCtIHQ Tnomles sters P o I | Congruent shapes are identical — all corresponding sides ' ? ¢ ¢ |
I | two trianges
Sice, Ongk, Ongle P / I and angles are the same size s ; |
I ot / W 5 | I B L ['1|  Sde-ange-side |
I ELLDR B I I ‘A 0CB - bA L 11 Two sides and the ange in-between them are equalin |
| Sde, Ongk, Sce I I 5 em 5 L}/ I two triangkes (it wil ko mean the third side is the same |
| TR I | A /e c K 55 . | | size on both shapes) I
I 35cm S5 cm
I See, Sce, e - < | I { Right angle-hypotenuse-side ] |
I I KM BC- [
| Because dll the angles are the same and 0C-HM BC-LM |
I .. . | triangkes 0BG and KLM are. conaruent I The triangles both have a right andle, the
I Ll LT I I 9 goen hypotenuse and one side are the same I

r

N 1


https://www.bbc.co.uk/bitesize/guides/zj2tyrd/revision/1

YERR 4 — REASONING WITH NUMBER. ..
king Percentages

What do | need to be able
to do?

Percent: parts per 100 — written using the / symbol

I

I

I

I

I

| By the end of this unit you should be abke to:
|« Use FOP equivalerce Equivakent: of equal value
I

I

I

I

I

I

I

I
I
I
I
I
I

*  Cakulate percentage increase and decredse : : Reduce: to make smaler in vale
I Growth: to increase/ to grow
I
I
I
I

Integer: whole number, can be positive, negative or zero

*  Express percentage change

Solve reverse percentage. problems

* Solve percentage probems (caculator and
non caculator problems)

Multipler: the number you are. muttipljing by
Profit: the income take. away any expenses/ costs

vest: use money with the godl of it increasing in valve. over time. (usualy in a bank)

7

Decimal: a number in our base. 10 number system Numbers to the right of the decimal place dre called decimals
Fraction: a fraction represents how many parts of a whole vale you have

______________ _||_________________________________l
e 1
| FDP Equivderce @ |Convertm P @ .
: Percentage |I :
. NC 100/ = awhoke = 100 hundredths | This ko 70 out of 100
: 3 N |: 0 5 gy —> sques —> — /0 tw;%r;dths :
< 10 hundredths |I 100 70- 100 70 "hundredths’ '
: 2 10 out of 100 I | wsnga = 7 ‘tenths’ :
| e N v 1 | cabutor 07 |
| 10 _ 1 _ ., Onehondedh I Be careful of recurring decmats |
| 100 1 = {one whole spit into 100 equal parts) :| E —> | <0 | convert toa deomdl g - 0.5.555555 I
I ones tenths hundredths || 3 -0.3 |
I e O I: \ iy lOOtconverts g The dot abovgghe 3 |
| percertage I
—— e — — e —— e — — — — — — —— — I —_—_ e e e e e e e e e —— —— — —— — —— — —— —
_______________________________________________ |
| Percentage Increase/ Decrease @ : : Percentage change €@ |
I I
I
: Decrease Increase 1007 | : [ bought @ phone. for £200 :
| < > < - >< > | | O year later sold it for £125 |
L | | | Olvaes of |
I 100/ values o
: 427 Decreaseby 587 ncresse by 127 | : |’ o & Cchore compae |
| : | s ——  otre OE\G[NQL :
value
: Multipler 1007 + 127 = 1127 Muttipier | : Percentage oss :
| 100—058 - 042 4 Less than | 00+ 01~ 113+ Hoethwn | 1) B 375 |
- = —— — — — — — — — — — — — — I I
r-----n-n—r—m—"F"T="=""™""™""™—"=-""™""™/"—""™""™""™""™""™""™"7™"T— T , , I
| Reverse Percentades I Dif ference in values A I
I I Original value |
I 1407 of my rumber is | |
| 407 of my number is 16 84 What s the original | I
| What am | thinking of? rmber? | : |
I I I bougint a house for £180,000,1 :
I Original Number (1007/) Origingl Number (1007) : | lter sold  for £216000 |
I
| e N s ™ I : 00/ I
 [a[alaTe el 4 e[4]4T¢] [(elelelelelelelelelelelelele],! : . |
N J | E150000 | I
S ; | E==
I |
: 407 - 16 Try to scale down to 10/ or 4o/ - 84 : | Percertage profit |
' 177 and then scale. back up L I I
| 07 -4 to 100/ 07~ 6 I Morey made (proﬂt/' 36000 100 =20/ |
I - 1007 = 60 I 180000
| 1007 = 40 : | L vaie) I
_______________ -
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Rotation & Trarslation

Symmetry: when two or more parts are identical after a transformation
Regular: a regular shape has angles and sides of equal lengths
Invariant: a point that does not move after a transformation

r
| What do Ineed o be able ;! hreywords
7 I
: to do? I : Rotate: a rotation is a circular movement
| By the end of this unit you shoud be able to: |
| ¢ ldentify the order of rotational symmetry Iy
| * Rotate ashape about a point on the | |
| shape | v
|+ Rotate a shape gbout a porrt rot on a : | Vertex: a port tho edges meet
| shope | Horizontal from side to side
: s Trarslate by a gen vector | : Vertical from up to down
|  Compare rotations and reflections ¥

P e e e — — — — — i — — — — — — — — —— -

Tracing paper helps check | : Translation and vector notation

G

rotational symmetry

| Trace your shape (mark
the centre point)

I

I

|

I

2 Rotate your tracing :
paper on top of the |
original through 360° I
|

I

I

I

I

3 Count the times it fits
back into itseff

How far left or right to move
1 Negative vale (eft)
Vector ) Posttive valve (right)
Notation (—2)

How far up or down to move
Neggtive valse (down)
Posttive valve (up)

-3
Trarslation ( 3 )

/

0 regular pentagon has rotational symmetry of order D Every vertex has been transiated
- 4 by the same amount
______________________ s

Lo -3
: Rotate from a point (in a shape) : (3)
| Orgnd  Trace the original shape | / The image has been moved 3
| shape (mark the point of rotation) : Orgnd squares to the left and 3
N squares up
| 2 Feep the port inthe same. | shape “
| ;,} 1 place and tum the tracing S S
I et N paper T
! LT N || Compare rotations and reflections
| Portof H 7 3 Draw the new shape
| rolation -t : | o Reflections are a mirror image
| 4 0 “ I : ! of the original shape.
| Image. 90° I i
% : - -
L Clocknise Cockwse  Onti-Cockwse | : \_lf Information needed to perform a
_____________________ 4 reflection
______________________ I T
| ) , _i | - Line of reflection (Mrror Ine)
| Rotate from a point (outside a shape) 1
: Image. 90° anti - clockwise : :
[
: Point of _fﬂL | Trace the original shape I : - Rotations are the movement of a shape in a
| rotation (,“ "E (mark the point of rotation) : | /\ circular motion
I \4 H 2 Beep the port nthe same | | {\ A J
| x;. \ = dlace. and tum the tracing [ et N Information needed to perform a rotation
I s hS paper I - - Point of rotation
| Ll_,A Sha " I =1/ - Direction of rotation
|  Lran (e new shape [ - Degrees of rotation
| Original | I
I shape [
- -
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Reflection & Symmetry

'\/\/hatdolneedtobeable
Itodo7

I
1
I Miror ne: a fne that passes through the center of a shape with a mirror image on either side of the ne
I | : Line of symmetry: same. definition as the mirror ine

: By the end of this nit you shoud be able to: : | Reflect: mapping of one object from one posttion to another of equal dstance from a guen ine
| Recognse Ine symmelry Il Vertex: i point where two or more-ine segments meet

| Reflect in a horizontal Ine | | Perpendcuar nes that cross at 90°

| © Refelinavereal e | : Horizontal: a straight Ine from kft to right (paralel to the x axis)

I

| 1

*  Reflect n a dagorul e Vertical: a straight Ine from top to bottom (paralel to the y axis)

Lines parale! to the x and y axis
REMEMBER
Lines paralel to the x-axis arey = ____
Lines paralel to the y-axis are x =

reflection (also good to check
your answer this way)

1
W XX Turm your imace
/ ! {f you turn your image it
A1 becomes a vertical/ horizontal
o
1
1

r _ ____________________ 'I L _. ____________________ -
: Lines of symmetry Rhombis | : Reflect horizontalu/ vertically (1) :
| Mrror e (ine. of reflection) two Ines of symmetry I | : Reflection on an axis arid |
| ' . | | ! Note: a reflection |
| ! doubkes the areai of
| Paralelogram | I ' the original shape I
| No lines of symmetry E | I & I
: | : Reflection i a vertcal Ine P g :
! | g 5
| Shapes can have more than 0 circle has an infinite amourt of | : S S, 5 O I =3 :
> -
: one Ine of symmetry. .. Ines of symmetry : | ) _ % S |
This regular polygon (a | S 5 |
S 5o
: regllar pentagon has 5 Ines / : | 2 . |
| of symmetry) | | 3 Reflection in the Ine. x=2 w |
e e e — — — — — — — — — — — — — — — — — — — I o o o o o o — — — — — — — — — — — — — — — — — — |
e 2 |
| Reflect horizontally/ vertically ( 2) I Reflect Diagonaly (1) Torn o image ; |
| I I , I you tum your image it i |
I'| Points on the mirror Ine don't change. position becomes 4 vertical/ horizontal |
I ‘—L I reflection (ako good to check I
: Qll points reed I ) your answer this way) :l |
to be the same I N ! |
| | N |
distance away R A e e i i I N I
: from the line of : | . . |
I reflection i | : AN Drawing perpendiculor ines :
: I I \\ Perpendcular nes to and I
| | | from the mirror Ine can help |
Reflection in the Ine y axis — this is also a I A you to plot diagonal reflections |
I reflection in the Ine x=0 I'] | Folddlong the Ine of symmetry to check A |
| I the direction of the reflection |
| m - ]
| | ,
: : | Reflect Diagonally (2 ) |
. .
| | : This i the ne y = x (every y coordnate is the N o I
| ¥ same as the x coordinate along this ine) A |
I ‘ 2 3 4 5 || o ,4/ L D ?\\;\‘ — . I
| 2 Il —0 ,/ This s the Ine y = - x _yn :
I 5 I il The x and y coordnaite have the / S |
| . I of 0 same value. but oppostte sign s N |
I s I I 1 , /7 m
| | | ¥ % I
I N :
I [ I
I [ I
: I I
| | |



YEAR 9 — REASONING WITH GEOMETRY w2
Enlaragement & Similarity

What do | need to be gble to do? ” freuwords

| |
| By the end of this unit you shoud be able 1] :
I to: 11 Enlarae: to make. a shape biager (or smaler) by a gven mutipler (scate Tactor) |
|« Enlarge by a postive scake factor :l Scak Factor: the muttipler of enlargement I
: * Enlarge by a fractional scale factor I: Centre of enlargement: the. point the shape is enlarged from I
| * ldentify smiar shapes | Similar: when one shape. can become another with a reflection, rotation, enlargement or translation |
| |
' |
' |
| |
[

* Work out missing sides and angles in :I Congruent: the. same size and shape
similar shapes

*  Use paralel nes to find missing angles |:
* Understand simiarity and congruence |

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

| Posttive scate factors (R ]

Enlgraement from a point
Enlarge shape A by SF 2 from (0,0)

Fractional scale factors €

I

ractions less than | make a shape SMOLLER |: Onges n smir shapes o ot :
R s an enlargement of P by ai scaie factor || change |

I | eg if atriange gets bigger the I

I

I

I

I

-

I
I [
I I
I I
| I B
| _ y ’ I 3 from centre of enlargement. (15, ) | anges can ot gp above, 150°
7
: enlaf@eac{pagﬁ 2 d |I
I I// : : J SF g‘RlS II Smir shapes 12em
7 q/
- three tmes | fom Seaie. Factor
| Joe delonce , X . Pradl L] ler than P | %@ Both sides on the bigger
| fromthe port , - [ & smaler than | Gom m |
9 , .- | H I shape are 15 times b\@gerl
| enlrges by S I 4 /
| ,,///)’ ) [ HE /] A || Compare 6 4 & |
| 2L X II 0 123u567690I12BMNE Ilg\deg 2:3 A:3 I
L — I I L Both sefs of sdes are in the same ratio |
ree—— e _,—_—_—_,—_,,—_—_,—_—_,,—_—_——_——_—_ - - - - - -
. I ] Comnten
| Information in similar shapes |\ Ondles in paralel ines @ Co-rterer anges |
| | Because. co-interior angles have |
| @ Compare the equuaent se on both shapes | | Otemate angks gisum of 180° the highlhted |
I @ Seale Factor is the mutipicative 30 Because alemale angkes are o s 10 I
| eem Iem reltiorshp belween the {0 [l equal the highlghted andes are |
| \_} engiths [l ™ the same size |
Il |
: x 15 Remember andes I 150° |
do ot increase or £ I |
range i 105 |
: vee 600 ord Bt oy e b ™ 74° i e | Corresponding angles Os anges on a e add vp to I
| Notation hebs s A 35m . I : Because corresponding dngles 180° co-irterior angles can aiso |
| frndthe I are equdl the highlighted angles be cakculted from dpplying |
I corresponding sides 105° | I are the same size aterndte/ corresponding rules |
| OB andEF are coresponding D Jem € H s |l first I
______________________ Al ——
1

r—-—-——————-—-— — e ———— — — I

Similar triangles Conditions for conaruent triangles

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

Shares g vertex Because correspondng ongks Congruent shapes are identical — all corresponding sides SR
' are. equdl the highlghted angles and angles are the same size
o e e s Qll three sides on the triangle are the same size

46 0CB - WM L o .
Scm S5cm nge-Slde‘OlH@
. " ) l “

35cm K 35cm M

Paralel Ines — all angles wil
be the same in both triangee Two angles and the side connecting them are equal in two

| |
| I
| |
| |
| |
| |
| |
| I
I triangles |
| |
| |
| |
| |
| I
| |
| |
| |

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

trianges OBC and KLM are congruent Side-angle-side

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

Because all angles are

. the same, but dl sides both shapes)
4 10 are enlarged by 2 ;
\se \ 0BG and HU are [ Right angle-huypotenuse-side J

¢ W ) similar

|
| |
| I
| I
| I
| |
| |
| |
| I
| Because al the angles are the same and OC-KM BC-LM |
| I
| |
| |
| |
| I
| I
| I

|

Q
>
[
Q
=2
&
S
I
—
=
=
12
S
3
=
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Puthagoras” Theorem

* Cdculate the hypotenuse
*  Find a missing side in a Right angled
triange

What do [need to be able  |I Beywords

{o do?

By the end of this un you shouid be able to: 1| Sguare number: the output of a number mutipled by itseff

" ke square ond cube rools Square root: a vabe that can be muttivled by ttsef to gve a square number

Hypotenuse: the largest side on a right dngled triangle. Olays opposte the right angle
Opposite: the side oppostte the angle of interest
Odjacent: the side next to the ange of interest

*+  Use Pythagoras” theorem on axes

|

|

|

|

|

|

| ¢ ldentify the hypotenuse
|

|

|

|

: * Explore proofs of Pythagoras” theorem

45 = hypotenuse?

2 To find the
hypotenuse

square root the V45 = hypotenuse
sum of the

squares of the 6. 71cm = hypotenuse
shorter sides

144 —144

Rearrange the equation by subtracting the shorter
square from the hypotenuse squared

Square root to
find the length
of the side

{ b? =111
b =v111 =10.54 cm

a? + b? = hypotenuse?
Iﬂ_l

The lengths of a and b are the
sides of the triange

— e |
————————————————————————————————— r—-——m———————————
| | . I
| Squares and square roots @) Vs the squre oot synbol |I dentifyy the hupotenuse |
2 |
|0 OO OO0 OOoOoO This can ako be written as 6 ¢4 VG = 8 I
| =H BSS SSSS Recause 8 x &= 64 I :
I OOOo I |
I SR 4x4  5xd bx6 7«7 gx8  4x4 00 II / I
Il 4 9 6 25 36 49 64 8l 100 I =
| - I Hypotenuse |
| Square numbers I :
i_________________________________________________________________.; I |
L . . I
| | I longest side on ai triangle because it I
| If a triangke s right-angled, the sum of the squares of the shorter sides wil equal the | I is opposite the biggest angle |
| square. of the hypotenuse : | :
' |
: 2) a? + b? = hypotenuse? :| :
° |
| 2,02 _ 2 | Polygors can stil have a |
I g a z+b ; hy}:otenus €% Substituting the rumbers into the I: e rypotenuse 1 it s splt up o |
| 3“+4°=5 } theorer:t Showls IItIaI th:s IS a I| N triangles and opposite a right |
| -3 b-4 ¢ 9 +16 =25 rignl-anged trange I argle I
———————————————————————————————— — — — — — — — — — — — — — — —]
r—-———"—"—"—"—"—"—————= I r———-- - T T T |
| Calote the hypoteruse |1 Cakubte missing sides Il Puthagoras” theorem on a |
I i i |
| 6 b Either of the | I Fither of the II w |
I 3cm cm shot sdes || Hypotenuse 15 cm short sides :I |
| . can be | I cnbe M Find the length of the ne segment |
I ol bbeled aorb | | bbeled a or b :I 6 |
I ypotenuse I a 12cm st The segment can |
I | I :I 4 T —_ be made Into g |
| a? + b? = hypotenuse? | I a? + b%? = hypotenuse? II z right-angled |
| : I II 1 | triange by addng |
I I 1224b% = 152 the sdesonthe |
| Substitute in the I} © x
: wbes foraandp | 3 +6” = hypotenuse? : I | Substitute in the vaibes you are gven |: crErEes dagram :
I 9 + 36 = hypotenuse? | : 144 + b? = 225 :I The line. segment s the hypotenuse |
I Iy |
I Iy I
I Iy I
I Iy |
I Iy I
I Iy I
| I |
L |
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Olgebraic Representation

T L 1
| What do [need to be able |1 Feuwords |
| to o7 I |
: — I : Quadratic: a curved graph with the highest power being 2 Square power |
| By the end of this unit you shoukd be able to: : | Inequality: makes a non equal comparison belween two numbers |
| * Draw quadratic graphs (| Reciprocal: a reciprocal is 1 diided by the number [
|+ nterprel quadralic graphs | : Cubic: a curved graph with the highest power being 3. Cubic power :
: *  Interpret other graphs including reciprocas | I 0 rigin the coordndte (0, 0) |
«  Represent inequalties | ‘ .
I 1 Parabola: 6 v shaped curve that has mirror symmetry I
| __ o _____
rrEeeee——mmmmm—-:-————_—-—-—_—_—__—_———— |
| Quadratic Graphs !
Substitute the. x values into the equation of your Ine to find the y coordinates |
| | y=x2+4x+3 | } 7™\ I
: / ; x | -4 / —?\ 2 -1 0 1 :
5
| . y 3 \ 0 } -1 0 3 8 |
| If x2is the highest power in your equation ) Intersection with e |
I then you have a quadratic araph the y axs
I ’ / | Coordnate pairs for plotting (—3, 0) :
| | j
| It wil have @ parabola shape NI Plot. dl of the coordinate pairs and join the. points with a curve (freehand) :
: —— Quadratic graphs are aiays symmetrical with the turming point in the middle I
I
L I
|\ - - - """ " "">">”"”"”"”"”"”"”/" """/ -/~ /T T I
: Interpret other graphs Reciprocal Graphs Exponential Graphs :
Cubie Graphs
st
1 I
Il y=x3+2x2-2x+1 ] y=— |
I x I
: 7 If 23is the. highest power in your equation I
I o then you have a cuble araph :
I j Exponential I
: , graphs have a I
I Reciprocal graphs never touch I I povier of x :
| the y axis |
| - This 1s because x cannot be 0 |
: -2 This is an asymptote I
_______________________________________________ I
L, e e e e !
| Represent Inequalties ~ . The sold Ine. shows that the inequaty includes al I
| ¢ | the points on this Ine :
| Muttipk methods of representing inequaities ]
| ot [ y=2x+1 | |
I x <4 T I
I 2 :
I 0l valves are less than 4 f L ) 5 I
I ; Fany —1]
I P O _ A = 2 5 I
o _1 -
I 0 1 2 3 4 5 [¢] o I
| —+——F+—F+—+— \ :
I The shaded area indicates al I
| The dotted line shows that the inequaity does not possble sobtions to ths nequality |
: The shaded area indicates all possible values of x include these points |



YEAR 9 — REASONING WITH GEOMETRY. .
Solving Katio & Proportion Probems

r————————————— -r-—— - ———_————————————— = -
| What do Ineed o be able ;! hreywords |
| {o do? N l
| : | Proportion: a comparison between two numbers :
| Bythe end o this uni you shoukbe abe o: | | thlo. aratio ;hows the relative sze of twq variables - |
| * Solve problems wih direct proportion I Direct proportion: as one variable is multipled by ai scake factor the other variabke is muttipled |
|+ Use converson graphs : | by the same scate factor |
: . go:ve Pffblemsbrﬂth inverse. proportion | : Inverse proportion: ds one. variabk. is muttipled by a scale factor the other is diided by the :
* Solve ratio problems
, , same scale factor

|« Sole best by’ problems H :
I

| L) |
e I e e e |
______________________ e e e
| Direct Proport|on gy e anable chupggs e lverchargs - @ | | Conversion Graphs corre o wratks R )
| = Th tiicative cha : | g <—— This s aays a straight. Ine because. as one variable I
| s @ multploalie change | I § 80l - # Increases so does the other dt the same rate |
: 4 cars of pop = £240 I : = ; :

50
| 4 cars of pop = £240 . 2 12 cans of pop = £7.20 o I T mies To make conversions between unts you need to find the |
| S ] ‘ £120 S I I / point to compare — then find the associated point by I
I cars o o Sometimes th & ezsest Ly 1 Labelng o both aves using your graph I
| | tal Using a ruler helps for accuracy I
This muttipler is the same if you work out how much | | S vitdl o
| Showing your conversion nes help as a “check” for I
In the same way that this one. unit is worth first | | sobtiors
: would be for ratio eq Lean of pop = £060 I | :
|
______________________ T .

I
| : : |
| |
| Bxampes of iversely proportion T is inversely proportional to G. When T=2 then G =20 Ly To cabulate best bus youneed to be abe to |
I relationships +2 | | . v

f\ /\ ¥ compare the cost of one unit or units of |
I Tine token to fil @ pool and the l equal amounts I
: rumber of taps running T | 4 8 ¥ I
| 6 50 | a0 | 5 I Shop A B |
Time taken to paint a room and the | | 3 cans for 13 |
I rumber of workers AN I 4 cars for £120 cars for 3p|
!_____________________12___+_4 _____ ¥ l£1.20+4 l£0.93+3|
———————————————————————————— - |
I I
lcans £030 lcanis £031

:Sharm a whole into a given ratio 0: : Flndm avale gven Inlornl) @ : | Costperten o :
| James and Lucy share £350 nthe ratio 34 || Inside a box are bloe and red pens n the ratio 51 | | : I
I Work out how much each person earns [ K there are 10 red pers how many bloe pens are | | | Shop Als the best value as it is I cheaper per ||
| Model the Question Jaes [ there? : | can of pop |
I I ' I
| James Lucy (111 [ Model the Question Ble pers I I Shop A I
3 B [ 11 B I s o
| : 4. 1 5 . | (T1I1] I| 4 cars for £120 cars for PI
i ™ T : ! vout || : 4+£120 l 3+£093 |
: F—Lmhﬁg:g of onepat  £350- 7- £50 : : - ?812?2 Red pers = 10 pens : | Costper Elbws 3333 £lbws 323 :

b ) l ound
| 7 parts to share between D = one part I I : 4 cars of pop cars of pop |
| (3 Jares, 4 Licy - £50 [ | Put back into the qestion I I

’ Ble pens=5x 10=50pers |
| Put back nto the question I Ble Red | I Shop A s still shown as being the best valve bt | |
I James 35e50-£p0 5 . I (I1111 I | | Pay attention to the unt you are cakulating per I
James: Lucy I o) W : | item or per pound :
I b
x50 £300 . Red perss = 1x 0= 10 l v

Q£ 50 EQOOD HEEE } : : 50 |O capers pere : I Best valve is the most product for the :
_______fg_i____u_ ______________ i 1
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YEAR 9 — REPRESENTATIONS.

r—-—-——-———- aTMa—r——————— - - - - —_——_——_——_——_——_——_——_—————————————— 1
What do [ need to be able 1! Feuworas
to do?
Probabity: the chance that something wil happen
By the. end of this unit you should be abke to: Relative Frequency: how often something happens dvided by the. outcomes
Find single event. probabilty

*  Find relative frequency

*  Find expected outcomes

*  find independent events

*  Use diagrams to work out probabilties

Charce: the ikelhood of a particular outcome.
Event: the outcome of a probabilty — a set of possible outcomes

|
I
I
I
|
|
Independent: an event that is not effected by any other everts |
I
I
Biased: a built in error that makes all values wrong by a certain amount. :

|

L l
| The probabiitu scale ol | Sndle event probabilty o Relative Frequency
I I | | | ‘ Probabilty s alwaus a valse between 0 and | ‘ : I Frequency of event
Impossible Even charce Certan |1 L I Total b fout
Oor 07 05, X or 507 tor 1007 || —, e probabilly of gelling a ble bl s = I} O IONNIYE! O ONITOINES
2 I 0 O = Tre probabilty of NOT getting a bloe ball IS LA
> I (o o L . LI Remember to caculte or identify the overal
The more lkely an evertt the further up the probabity it 1 ) number of outcomes!

wﬂl be in comparison to danother evert 11 The sum of the probubites s 1 I}

I
I
I
I
I
|
I
I
I
=2 (1 wil have a probauhtg closer to ) [ L] Colour Frequency Relative ||
OO 8 I | The table shows the probability of sekecting a tupe of chocolate : | Fr%uemg |
2 | / | | — I Dark Milk White I I
T Ty L] Green 6 03 I
Trere are 2 ' ' | 015 035 [ I
pink and A There are D possible outcomes I | Yelow 12 06 |
yelow bals, so So 5 intervals on this scake, each [l Plihite chocolate) = | — 0.5 — 035 [ |
they have the interval vabe s % 1 "09 L] Ble 2 ol I
wsaneprobabily | ___ _ dl I |
r--—-———""-—-—-—--"""""—"--"-"—-"-"-"-"-"-"--=-=-="-"-"" 1| 20 |
I Expected outcomes Expected outcomes are estimations [t is a long term average rather than a :I I
| prediction I: Relative frequency can be used to find expected :
| I outcomes |
: Dark Milk White S Qeegxpeﬁment s carned ol 400 ” eg Use the relative probabilty to find the :
| 015 035 0.5 Show that dark chocoldte. is expected 1] e\(x)%eiﬁg g;iome for green f there are |
: l , to be selected 60 times :I |
. | |
I _ [| Relatve frequency x Number of times |
I The sum of the probabilties is 1 0.15 x 400 =60 1 0.3 x 100 = 30 I
- - - - - - - - - oo T T T T T T _ :::::::::::::::]
Independent events |I USIHQ dlaQ[ GMS  Recap Venn diagrams, Sample. space diagrams and Two-way OI
I |
The roling of one dice has no impact on the [l br | Bs | Wa | Told

roling of the other. The indvidual probabilties I : Boys 5 24 14 53

should be cakulated separately : | P " . "

: : Td |20 |4 |3 100

— g The possible outcomes from roling a dice
Ve e P(5) P(R) = - I § 8 ' : -
v |: 3 s 1 l2|3]a]s]e
» S
Find the. probabilty 1 1 1 :, & (| H | W |an |31 |40 ] oH | oK
fottngasand PG andR) = exo =7 g
o g A 674 24 |l SE [T ular|ar]|ar]or|er
I_a red [l =
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What do | need to be gble to do? ” freuwords

By the. end of this unit you should be able I

; Enlarge: to make a shape bigger (or smaler) by a given muttiplier (scake. factor)
0:

[ Scak Factor: the mutipler of enlargement
* Work fioentl with hupotenuse, opposte | Constart: a vale that remains the same

| |
! |
! |
! !
|

|
| and adgcent sdes I Cosine ratio: the ratio of the length of the adiacert side to that of the hypotenuse. The sine of the |
|« Usethe tan, sine and cosine ratio to ] |
' |
' |
' |
' |
' |
|

find missing side. lengths I cpmplerr_weht v
« Use the tan, sie and cosine ratio to 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 kngth of the opposite side to that of the adiacent side

e Calcuste sdes using Puthagorss’ 1] Inverse: function that has the opposite effect

Theorem ” Hypoteruse: longest side of a right-angled triangle. 1t is the side opposite the right-angle
_______________________________________________ 1
:Ratio in right-angled triangles ~ en e ande s the e : : Hupotenuse, adigcent and opposite, oMLY vtk trnges e el |

the ratio of sides a and b wil this way |
| ako remain the same. | | ’ ODJOCENT |
I 2bcm 100 cm . : : OPPOSITE Next to the ange in queston |
| 1ac : L 30 ' L 30 R || Qs opposte on aute ange Often labeled It |
| _ Wb 1] el to e secrd '
I a:b a-= 1l g‘ : lIQO 0 007 1 Position depend upon the angle Olways the longest side I
: 2 A 5 100 007 014 l in use for the question HYPOTENUSE Oways opposte the right angle :
L T Useful to label this first |
[ _—_—_—_—_'—_—._—_—_—_—_—_—_—_—_—:._—:::_—_.—_—._—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_
| Tangent ratio: side lengths | | Sin and Cos ratio: side lenths |
I
| Tand = opposte side 1 orpogTe SN - opposite sid Cost - odgeertse | |
. : I Y em N6 - opposile side ODJOCENT odocent side | |
: adjacent side - hypotenuse side _xem hypotenuse side | |
I I
| Substitute the vales into the tangent formula I Substitute the valves into the |
I ¥ NOTE I
ls T34 = 10 I 12 cm The Sinlx) ratio is 12 cm rato formula
| &2 E—

SE x I HYPOTENUSE  the same as The HYPOTEN Equations might need |
IB = I Cos(90-x) ratio ENUSE |
IS Equations mght reed | | reartanging 1o solee |
I 10cm AN L e =
I OPPOSITE T o | — |
I x xTan34 - 10, | : Put as thﬂOfem o [ mpotmal = g2 + pA } Places to look out for Puthagoras I
| x=_10 . -148&m I - Pervendcular heights in isosceles |
I Tan34 I %, This is commutative — the trianges |
|_ ______________ | I q %, square of the hypotenuse s - Diagonak on right angled shapes |
[ — et ‘ Z, equd to the sum of the - Detarce between coordnates |
| Slﬂ, COS, Tan: OMICS : : b squares of the two shorter - Ony length made from a right angles |
| ' . , 1 sides |
I [ LEAG AR } | - -----------------———-———T-—T=x
: ODJOCENT Label uour triande. I : anales Because trig ratios remain the. same for simiar : : heu GHQ|€S 0° and 90° |
| 3cm d Y 1 g | | Ths s cout be caobied shapes you can generaise from the folowing | |

=as machopse e | wsing Puthagoras LRI I[ Tan0 = 0 ] [ M ] I

| % trigonometrc ratio | | x o FYho - : | I

: % Substitute valves into : : s oo Tan30 = % Cos30= g Sin30- 2 || : Tﬁiﬁﬁ;@gﬁ E;n(ﬂm;&f :
the ratio formula vacem V3 .

:4 cm TE — : : so\ (Tan60 -3 00360=% Sin60 - = : :1 &2 angks i 6 trionge :
=lan OEEQS e s oA m cm

: o~ 3 adacent side I: fem : : = |

— | I

| P feew ampstesit, TN ”[ sn0-0 | [ sn%0-1

, 4 e || > 2 11 Cos0-1) [st0-0 ]!

ardo 0 =Cos' adicent side | | | I
| 6-36%, hypotenuse side | | | Tem I I
| h 1 I
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\eclors

o Draw and understand addition and
Subtraction of vectors

r-r—-——-"""">"—"""—"—= A

| What do lreedtobe bk todo? | Heywords |
: By the end of this unit you should be able : : :
| to: N Direction: the line our course something is going |
| * Understand and represent veclors | lagnitude: the magnitude of a vector is its kngth |
| * Useand read vector notation || Scalar: a single number used to represent the multpler when working with vectors |
|+ Draw and understand vectors multipled | | Cobmn vector: a matrix of one cobmn describing the movement from ai point |
| byascdor LI Resutant: the vector that s the sum of two or more other vectors I
|+ Draw and inderstand addtion of L1 Paraer straight Ines that never meet |
| vectors I |
I : | |
| | I I

Vectors can also be written in bold lower (1)
pardlel O neggtive scalar causes

case so g represents the vector |
| | the vector to reverse direction

L __ e |

T 1

| Understand and represent vectors [ Vectors show both direction and magnitude J I

: Column vectors have been seen in translations :

| to describe the movement of one image onto The. arrow is pointing in the direction from The drection s mportant fo ||

| another starting pornt to end point of the vector correctly write the vector |

| Movement dlong |

| e x-ais —> 4 The magnitude is the length of the vector The magnitude staus the |l

_ 3) — (This s calculated using Puthagoras theorem and | same even  the direction |

tr:’ovement dbong forming a right-angled triangle. with duxiliary nes) changes |

| e U-0XiS I

——————————————————————————————————————————————— —

—————————————————————— - T T T T

: Understand and represent vectors I : Vectors mutiplied by a scalar

| Vector rotation DE s anothes : |

I way Lo represent the vector | [ Paralel vectors are scalar multiples of each other ]

| g Joining the. point. D to the point E | |

| — /=3 (! b-2 xc=2c

I D DE - (—1) | I Muttivly € by 2 this becomes b.

: / The arrow ako ndcates the | : The two Ines are paralkl

| E drection from porrt D to point £ | | b

I I

| |

I I

I

a-—1 Xc=—-c
\ a The vectors @ and ¢ are dlso
a

b--2 XxXa=-2a

| | -1 2 1
B — — I - = =
: AB:@) B—C»=(24) AB + BC |:a (z)b (—4) ¢ (—2)
_ |

| _ (3 2 - - .

I _(1 +(—4) :r——__———————_ ——————————————— |

! 1 Oddition and subtraction of vectors |

| ( 342 ) || |

= (5 _(0

| B 1+ -4 :: a-(3) 2 (y) |

| AC=(_3> 1 =(5+ —0)_<5)|

: 1 b at D\ _4)=\14)

I c Look how this addition compares | | :

| to the vector AC :| a+ (—b) |

I / |I =a-—b>b |

I Tre, resutart A—B) + B—C) — R" — ( 5 ) || The resutant s @ — b becavse the |

: -3 || vector is in the oppostte direction to b which |
I

(! needs a scdlar of -|
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