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What do | need to be able to do?

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

o Simplfy algebraic expressions which includes
colecting lke terms, expanding brackets and
factoring

o Use dentities

 Form and solve equatiors and inequalties

*  Represent numbers dlgebraicaly

Pewods e

Simpify: grouping and combining similar terms

I I
I I
: Solution: a value. we. can put in place. of a variable that makes the equation true =\ 4 :
| Varidble: g symbol for a number ve don' know el j_cz%sgéwx |
| Equation: an equation saus that two things are equal — it wil have an equas sign = |
| Expression: numbers, symbols and operators grouped together to show the value of something I
| Identity: On equation where both sides have variables that cause the same dnswer incluides = |
| Linear: an equation or furction that is the equation of a straight ine I
: Ihequality: an inequality compares two values showing if one is greater than, less than or equal to :

S S aotber _
P e — —— — ——————————— T T —T——f—(FT ——{F————————— 1
: Like and unike terms @) |: Mitiply s brackets 3 (2 + 4 ol Factorise into a single bracket 8 + 4 |
I Lke terms are those whose variabes are he same. | | x ¢ M : | :
| ' | Try and make this the highest
I—:::::::_—_—_—_—_—_|: 3y Bxd Ta E B E || B+ 4 I4 <+ fgmc(fmn;m\;ct; ignes! I
| Colecting ke terms = sybol 1P |1 Tl 1 — '
| The = syrbol mears equivakrt to : | . 0 O | 2K+ | I
| s used to Wenfify equuakent expressons | | o ; 5 | | :
| - o I o 12 [ The two values muttiply together (aiso the area) of the rectange
Collecting lke terme | | | |
: Only ke terms can be combined | || x+4 N4 K4 Diffesert | : Note |
| cepresentations of +4 = + | B4 =4x+ ) |
: 4x +Sb —2x +10b : | A0E x&!fJ ] ¢ JZZ\ ‘wm 2 : : e 4 = 4k This is factorised but the |
| e HoFbos o ben ed. |
e e it by Ly Ly Ly Ly Ll e
: \ﬁ X / I{Q braic numbers ke s din odd number Prove that the sum of two :
: i ;xi_ + 1ob :I State whether each expression will be odd, even or coud be either.  consecutive integers s odd |
AOMIMoN MSCONCEPTIoNE
I s 32 ay =  gx+ 3 I| [k—l ][ 2k ] [2k+1 ][ 3k Let 2 be an integer :
: % n+ 1is 1 greater qun n o
—
] “’mmf;,:fﬁ;*;mzﬁ;*;;:fm” Fven  Even  Odd  Odd ntn+l=2n+1,
Sttt _____________________________'_ _____ 4

Solve equations with brackets @

r
| K |
| | |
' 4)- l l Method |
: e q |;;«4 I 3(2x+4)-30 :| :I — Makex posttie first :
I Expand the brackets || : & |: A=3>17 I
: "|’(|4|X3L”|‘*|"|"|4 o+ 12~ 30 :I Find the. possible range of values :I +3;>z< >+|?X+3X :
I [xTx]x] |xi 2 -2 -1 |I x>l || 717 x s true for any vale |
| R ;o . |I II S smaler than -5 |
| . | Solve II B> 3 I
| TS ox - 18 I 4= 3 «— 2 — | I s3 13

L] S s Iy sy !
| ;s x-3 I 3 I / Ceckm ||
::::::::::::::::——_—_|:=============II: Smaler Bigger 3(-6) = 20 I
| Equatiors with unknown on both sides 11 Inequaities with urkrown on both sides ;7573 TRUE/ CORRECT |
|

I [ Soing inequaities has the same method as [l _
| 4+5-3%+24 T T 1 equations ” Method 2 Heep the negative x :
I3 -3x x x| x 24 I Hlx+4)<3(x+2) ' I A=3x > !7 x s true for any vae I
| Check it! -2 - |
| x+5-24 G Il x+20<3x+6 I b bigger than -5 |
I 5 s o Il 2x+20<6 5(-5+4)<3(-6+2) ” L s |
I i Il <-4 5(-4)<3(-6) I X >-5 This cannot be | |
: x= 19 Il x<-7 v -20<-18 n ;- troe... |

Il ; T

L L 2018 saler than -18 || l \ :
|
|
|

L Eormube. and Eauat e ettdenwtes T -l When you muttiply or duide x by a
Substitute in vales x <-b Y p

: Formue and Equations : : neggative you need to reverse the

| Formulae — all expressed in symboks Equations — inciude numbers and can be solied | inequalty
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denomination) /
3x 2x
4 3
x3 x4

9x 8x
2712

_ 9x+8x

12
. 17x
12

L

What do | need to be able to do?
By the end of this unit you should be able to:

o Simplfy algebraic expressions which includes
colecting ke terms, expanding brackets and

factoring
e ke identities

 Form and solve equatiors and inequaities

o Represent numbers dlgebraicaly
o Work with Olgebraic fractions

| Oldd and subtract _ alaebraic fractions

feyworas

Simpify: grouping and combining similar terms

Solution: 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 et
Equation: an equation saus that two things are. equal — it will have an equas siogn =

Expression: numbers, symbols and operators grouped together to show the valve. of something
ldentity: On equation where both sides have variables that cause the same danswer incluides =
Linear: an equation or function that s the equation of a straight ne

Ihequality: an inequality compares two values showing if one is greater than, less than or equal to

Extension work — Codes for related Ihdependent Learming tasks on SPORX maths

CRAWSHAW

15
L

2
D D C /T a
12 10

Use equivalent fractions to find a common multivk. for both denominators

This cart simplfy any
further.... we could combine
into one fraction though to

Qlgebraic fractions use the same rues as basic fractiors, \We can
only add or subtract things that are the same size (in the same

10 xb|
15 ol 2b+1a
2b 1a j
: \ —+— k/ ab
b ab
You might get x+1 x+3
questions which are a x+2 x+4
x (2) 3 1 x(x+1)| bit more compleated,
[ x112 \ t i stil the same
x+D(x+4D) (x+3)(x+2)
process though, Oll
ou are. truing to do is e+ 2+ 4) e+ +2)
3)2) e+ | 9
G+D@ T @G+ (0 gel the
denominators the x24+5x+4 xX2+5x+6
6 x+1 same.. ... think cross 216xt8  X+16x+8
2x+2 2x+2 multily f you're
struggin
6+(x+1)  x+7 oo 2x2+10x + 10
T 2xt2 T 2x+2 Z16xt8

!DiVIdiYIO] anu fractions zmeneer 1o use recprocds

| [
: 2—-—3 Mitipling by LR esenled ”e 3— J_ = i ) W\d
i 4) g § H_ 403 12 Mutticly denominators together
| aves the = |l - - Y Y (Y === ===
a 4 SHIME, I Sl imolify:
: 5 X > aufcome b I: simplify By + 10 X Simplify: 4 - 3
_—— e e il | -
T e 3 x4+2 / 3x+9 2x+6
| Mulliply aind dvide algebraic fractions (51 +10) x (1) b mee
| T T % (x+2 3x+9 3
Il To help, we. can factorise & cancel Lefore mutiplyjng B)x(+2) _ @x@x+6)
: _ 5x?+10x (3x +9)x(3)
: 7a—21 X 3 — 7X (a _ 3) X3 Sxt6 common factor: = % common factor:
| a 4a—12 "~ gx4x(a-3) (5x)(x +2) x+2 S0 3) x+3
I = _wxrd)
| 7% 3 21 (?(x +2) ®G+3)
: T ax4 " 4a =2 _8
3 9
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YEAR 117 — GRAPHS

A1 - GRADIENTS AND LINES

I

| What do I need to be able to do?

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

e ppt straight Ine graphs and interpret in the form

I MX+C

| Y

| * Find the equation of straight Ines from graphs dand
I

I

I

from coordinates
* Work with lnes Paralel to an axis
o Solve linear simuttaneous equatiors graphicaly

Sparx Maths

I Coordinate: a set of values that show an exact position

: Horizontal: ai straight e from left to right (paralel to the x axis)
| Vertical: a straight Ine from top to bottom (paralel to the y axis)
| Orign: (0,0) on a graph The point the two axes cross

| Paralel Lines that never meet

| Gradent: The steepness of a ine

: Intercept: Where Iines cross

Lines paralel to the axes e 0l the. points on his ine have

Extension work — Codes for related Ihdependent Learming tasks on SPORX maths

|ﬁudeGEqumdh

| l
' Il 1 6  coordirate o 10
I ) | | [ For inear equations trere s crly e I Vo @ x coordngle or |
| y=3x-1 }—p:- i« the x coordinle then — | | port the graph meets the x uake || T
| D o tobke 1o displau I P I
| --n e iﬁr‘;ﬁ% v : : p— i ersector P Lines paralel 1o the y s Lake The form
- o - nlerseclion - g +
| | | y=4 and y=trey are p : : ;’fnls —— - 11 X = aord are vertical
s represeris g coordile p | e od meel in ) I N %
: m ﬁg;&ﬂg A connide o | I 1 N 8 Lires paralel to the x axis take the form
| - : I R 11 e 1 \ y - aand are horizortal
| ,U‘ 7 I | y=28 ) : : T O the ports on this Ine have e (3,-2) (7.-2) 2,-3)
| ’ You ol need '*;1?;-""@ o fom | : y I * [ 4y coordinate of -2 ol loy on this e vecouse Tre
o siraioht Ine — B y coordnate 5 -2

: ; l | g Zemember equation of a : l_:___: il ———————— :__J_E‘_"-_r___ —_

4 | | p e format sy =mx v o e 7 |
l Petfing more pos belpsyos | | 3 : y-mx*c " Ther e@;ﬁt@ of & e |
| | decice f your cobators ore | | TEE] Tre solfion s tre poirt. |1 The coefficierk of x (the rumber in fromt, can be rearranged. Ta |
| correct ( they do moke 6 | tha.twi».s met | of x) tels us the grodiert of the Nz y=c*mx |
: st el I ; ” \ Tre vohe of ¢ i the port at C=y—mx |
| |1l - I ¥ = mx + C 4 ich the Ire crosses the y- Idertify which coefficient, |
| Remermber T jon the poinis o | l 3 | . X oxs. Y intercept you are ienfifijng or |
| ke g fre I : - |: y ord ¥ ore coordingles COmpanng I

_________ e - -

T T, T T T T T T g T T T T — 'I'_, Il —— = — — — |
| Find the equation from a araph @)  Lies vith regglie gradents | I Lresnthe fomy-mx+c @ |
lon | o sritore aaohha || -

T [ — Ony straight-Ire. graph with |
| Th?-':l' ) 6 y=2x+1 || \\ | negative ¥ vale hos a |1 =X |
| terept 11 i I . regatiie grodiert, I : ) £ 2)

! N [ —
| ) : The drection of the Ine indcates a postive H b £g y--de | : - :
- grodent ; f y=-r ysx-12 | | g < Z
| | | ' | SES
| Iﬁ’& | Direction of aI regiive. graderts | | = ® |
) r "
| ' Equation of a straicht iine (IR - |
| Work aut the equation of the straigh Ine EEWEIE  yamx e
j | oo |
jfnuntndpulagstng gty S ey |
| | and x 1 .
| Equation from two poinfs ¥ I s Ths s te |
| c=1 the same. represents transiation of that re. |
| Work out the equation of the ine that passes throwh the | | Cradent  Creeny |75 e egy=x<5
|poris (3, 5) and (6 14) 14 -5 | Change = | gadent | s the e y=x moved 3
I x1yy = —6 3 I | * :E | places up the graph |
| Gradert = Em”-ﬁﬁ Ny _y2-» 9 | | _ L | 3 has been gdded fo each tts y axc |
| Change nx  x2—x _ - m=23 I | m= | of the x coordigles |r'|e;";-'f\-‘| |
_ Zx + 1I LA LA
| 3 | | y |
- - e
—_————— - - - - - - - - - - - eeeeee=====—=——====-=-=—
| Solve g@m’ b o I| x and y represert. vales
| : I, ks (. y) & soltion? ’
[ 5 ] that can be substituted into
+ - -
(RO [ y - ] (2 & ethe I| an equation
. . -
I Leor equations are straizf. ines N _ F{gﬁ;ﬂ{w |: [Does the coordinate (1.8) le on the Ine y=3x+5? ]
The. porrtt of ntersection provides '- / e
) - | '-. [
fhe x ord y soltion for both -\ I Os the substitution makes the

equations

The soltion that. satsfies bath

EQUOLIDNE &
x=2ody=4

Il This coordinate represents

I x-1 and 48 equation correct the coordindte

1 (18)1S on the Ine y=3x+H
1 y=3x+5 s (27) on the same Ine?

\ I 8=3()+5 [ 7#3@+5 |

No 7 does NOT equal 6+5
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What do | need to be able to do?
Bg the end of this unit you should be. able to:

Plot straight ne graphs and interpret in the form

ymxc

from coordinates

: The reciprocal of a number is the

he e o o — — — — — — — — — — —
4 e o
| Tre coefficent of x (e rumber in frort

| of xtek us the grodert of the e

: \ Thz whe of ¢ 5 the port o
| Y= mx € *iich the Ire crosses the y-

| AL\ o Y intercept

| y and x gr2 coordingtes

number you would have to multiply
it by to get the answer |

1

4 Tre reciprocal is

4
3
The reciprocal is 5

wl N

1 The reciprocal 4

'/14|s

Write the decimal as a fraction
first!

The product of the gradierts of
a pair of perpendicular nes wil
aiaus be. - | therefore you need
to find the negative reciprocal

—3 The negative 1

reciprocalis 3

g The negative 1

reciprocal s §

Work with nes Paralel and perpendicular to an axis
Solve. Inear simultaneous equations graphicaly

 Reciprocak @

— — — — — — — — — — — — s e ey

Sparx Maths

Coordinate: a set of values that show an exact position

Horizontal: ai straight e from left to right (paralel to the x axis)

Vertical: a straight Ine from top to bottom (paralel to the y axis)

Paralel Lines that rever meet

Perpendwular ines

Gradient: The steepness of a line
Intercept: Where lines cross

I
|
(!
=
*  find the equation of straight Ines from graphs and : | Orign: (00) on i graph The point the two axes cross
(!
(!
(!
1l

The two lines
are

. ) /‘1\? perpendcular

Example |

Lne 0y = 2x

y=mx+c

St
=—=x+cC
y=73
Substitute (24) to find
4=—(05x2)
4=-1+c
5=c¢

Line L, is perpendcir oy = 1 — = x

+1

Line B is perpendeular and passes through (2, 4)
Find the equation of Line B

gradert (m) = negative reciprocal of 2

Extension work — Codes for related Ihdependent Learming tasks on SPORX maths

MATHEMATICS

Unlike. paralel ines, perpendicular lines do intersect
(@ Ther intersection forms a right or 90-degree angle

The slope of one line is the negative
reciprocal of the slope of the other line. The
product of a number and its reciprocal is |

/
+c

1 _c 1

y=—5x+5 Or| Y=°73%

and passes through (5, 7)

Find the equation of Line L,,
y=mx+c —>

y = 3x

substitute x & y which are
(5,7) tofind ¢

L_________.II.___________________________________________

S,

7=(3X5)+¢c
7=15+¢
—8=c  |pnel,

+c

* N

Gradert s the
negative
reciprocal of this
Ine
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' What do | need to be. able to do?

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

| o Plot and read quadratic graphs

I+ Pt and read cubic and reciproca graphs

I Recognise graph shapes

: *  ldentify and interpret roots and intercept of quadratics

Extension work — Codes for related Ihdependent Learming tasks on SPORX maths I

Sparx Maths

I

I

I Quadratic: a curved graph with the highest power being 2 Square. power
LI Reciprocal a reciprocal 's 1 diided by the number

: | Cubic: a curved graph with the highest power being 3. Cubic power

| : Origin: the. coordnate. (0, 0)

¥ Parabola: 6 v’ shaped curve. that has mirror symmetry

e e
e 1
| Quadratic Graphs 7 '
| . Substitute the x values into the equation of your ine to find the y coordinates [
I [ y=x2+4x+3 | 51 :
| N x | —4 { —3\ -2 /-1, 0 | 1
I / L Intersection with :
I ] the 3 \ 0 l -1 0 3 8
| 2 the highest power in your equation / Yo Y \/ I
| then you have a quadratic araph — I
| R Coordinate pairs for plotting (—3,0) |
| t vl have a parabola shape D Plot all of the coordiate pairs and join the points with a curve (freehand) :
I " Quadratic graphs are always symmetrical with the turming point in the midde |

“When an quadratic requalty s soed it provdes the range of vaes | |

that are possible r _!

When an equation has solutions greater than 0 then the solutions are rl ————————————————————————————— [
: taken from above the, x axis :I Line of symmetry |

When dn equation has solutions less than 0 then the solutions are x=—1 I
Ltakem from below the. x axis | : Exzamples |
I_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_J” y =x°+ Zx — 8 I

0 quadratic graph will always be. in the shape. of a _ _ |
I wrabols I 0 quadratic equation can be I
: 4 ' ” solved from its graph |
| y = x2 y=-— xZ I The roots of the graph telus the |
| Il 3 possible solutions for the equation |
I 5 + =l There can be | root, 2 roots of no :
: ” rools for a quadralic equation |
| T This is dependant on how many |
I I times the graph crosses the xaxs |
I 0 5 N N Il !
| | I Roots x = —4 [
I I — |
| The roots of a quadratic graph are where the I /| \ x=2 I
I graph crosses the x axis The roots are the :I . yirlercept - —8 :
: solutions to the equation |: (-1,-9) |
I'.________________________________________''‘::_—_—:_—_—_—_—_—_—:_—_—:_—_—_—:_—_—:_—_—_—_—_—_—:.II
I Interpret other araphs Reciprocal Graphs Exporential Graphs (R ] :
: Cubic Graphs ; I
I [ y=x3+2x2-2x+1 ] y=- I
| X |
: if x3is the highest power in your equation : :
| then you have a cuble graph N I
| 2] Exponential |
: 1 graphs have a :
| Reciprocal graphs rever touch 1 i porier of x |
| the y axis |
[ This is because x cannot be 0 :
: This s an asymptote I
| |
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' What do | need to be. able. to do?

[
L
L
I By the. end of this unit you should be. able to: I
Plot and read quadratic graphs I
Plot and read cubic and reciprocal graphs : |
I

L

L

L

L

Recognise graph shapes
lderitify and interpret roots and intercept of quadratics
Find the equation of a circk

| e
I
I
I
:
|+ Find the equation of the tangent to any curve

| Equations of a Circle

| The equation of a circle wil be.in the, format

= radius?

x? + y?

The centre of each circle wil be dt the
coordnate (0,0)

| Tangent to a Circle
: O tangent touches a circle at one point.

Find the equation
of the tangert to
the circle with
equation

— — — — — — — — — — — — s e ey

Sparx Maths

Extension work — Codes for related Ihdependent Learming tasks on SPORX maths

Quadratic: a curved graph with the highest power being A Square. power

Reciprocat a reciprocal is 1 divided by the number

Cubic: a curved graph with the highest power being 3 Cubic power
Origin: the coordinate (0, 0)

Parabola: 6 v shaped curve that has mirror symmetry

| x2+y2=4
Radius = V4
=42

Therefore we can plot the folowing
coordnates to support us sketching our

| graph (0.2), (0-2), (2,0), (-:2.0)

0 tangent e is perpendicular

to the radiss of the circke
The gradent of the tangent is
the negative reciprocal of the

gradent of the equation of the

which passes
through the point
(20

Step 3 Substitute in the given
coordinate (1) in to
y=-—2x+ctofindc

5 ine. of the radius
o,
j \K

Step I Find the
equation of the
ine. which is the
radus of the
circle

1
gradient = >

1
thereforey = Ex

Step & The tangent is perpendcular to the radivs

gradient of tangent = negative reciprocal of -

y=-2x+c

-2

\When x = 2 and y =1 from the coordnate (2,
1=(=2X2)+4c Therefore the Equation of the

1+4=c

c_ tangent s :

= e e — e — o — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

: Tanqent to a OU!’VCS The tangent to the curve at (3, 1) has been drawn
I Now find the equation of the tangent ¥ = mx + ¢
| You can ako get tangents on

: curves Be careful though, make 1m:=11>< 3 +3CC =3y=1

[ sure your tangent is only 1=3+c Equdtion of the tangent is

: touching the curve at one point £z 22 3 y=x—2

I
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k7- USING GRAPHS

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

| Bg the end of this unit you should be able to: |
Reflect shapes in given Ines

 Construct and interpret conversation and real life
araphs

Construet and interpret speed/distance and time
graphs |
*  Recognise and interprets direct and inverse proportion

Ol poirts need
1o be the same
dstance @woy
from the e of
reflection

Convert: change
Intercept: Where lines cross

Gradert: The steepness of a ine

Substitute: putting numbers where letters are — replacing numbers into a formula
Direct proportion: as one variable is muttipled by a scale factor the other variable is multivled

by the same. scale factor

|
Inverse. proportion: as one variable s muttipled by a scale factor the other is dvided by the |

same. scale factor

— — —

I
I
I
Origin: the coordinate. (0, 0) I
I
I
I

Eeflection n The ne y

reflection in tre ng x=0

xX=

Before cakulations — make. sure. you are
working in the same units as the speed

Learn or learn how to
rearrange. the formular for
speed, distance and time

. distance
time = ————
speed

2 5 5 T 3| Lines porolel To the x and y [T T T
2 7o u%*@:g | Distarce — Time graphs Gradient = speed
] . e | The steeper a gradent the faster
# Lines pargkel 1o The x-mds gz | the speed 0 Horizontal Ines represert staying stil
a 'J - I
= Lines porg ale o the y-mis are. |
|
|

| Conversion Grapts @

I
I
I
I
I
I
I
I
s —This & ko o :
I
I
I
I
I
I
I
I

/ €——— This is alwaus a straight. Ine because as one varidble

Distance from home (metres)

The-distance coming closer
to home shows the retum

I
I
: % 80 - # ncreases so does the other at the same rate : : / Journey
: f— * s To make conversions between units you need to find : :
[ / the. point to compare — then find the associated point : | Units are
L\ Labeling of both by bong yur graph ! mportant
I mg@lg it Using a ruler helps for acouracy I 0 5 10 15 20 25 30 35 Meters per minute
| Showing your conversion nes help as a “check” for I Time (minutes)
| solutions : :
I
IB_—_T_—a—_—_—_—_—_—_?t_—_—_—_—_—_—_—_—_—_—_—_—_—_—I : HOI’IZOI’ItOI[ SQCJUOYIS are D 2
: Irecl ana inverse proporiion ' where the object is S _I_ (
Varigbles are directly proportional when the ratio is constant between the quantities 1 stationary S
| Variables are I|
| inversely ys élrectIg‘propoonmI tox 1 . distance
| proportional when Ve Bt yshversel |l Speed = " time
: one quantity i | proportionalto x :: <. . o
. . X o ‘;— ee = —
| eas T yax o3 peed =5
proportion to the / y X — S Speed = 21km/h
| other decreasing N x | g
» D -
\ I
: Direct and inverse / \ ) :| \ Diggonal lines show the
[ PrOPOr’UOYI can . ol * 7 -7 x < l |I 103:00 14:00 15:00 16:00  17:00 ObJe’Ct movng away from
| dko be 2 ‘ ye«z |l : home. or moving closer to
y < x | Time
| represented on Y inversely proportional | home.
Lgmphg yis drectly proportional to 4 5 2 |:
________________________ S |
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I What do | need to be abke to do?
: By the end of this unit you should be. able to:

) - |

Reflect shapes n given nes 1 Corwert: change Cradent: The steepness of a fine |

: « Construct and inteqprel. conversation and real e |1 Intercept: Where Ines cross Origin: the coordinate (0, 0) I
| gophs || Substitute: putting rumbers where letters are — replacing numbers into d formula |
| Constrct and interpret speed/dstance and time |1 Direct proportion: as one variable is multivled by a scake factor the other variable is murttphed:
I gaphs | : by the same scale factor |
l'e Recogrise and interprets direct and inverse propo{t\on:l Inverse. proportion: as one variable s muttipled by a scale factor the other is dvided by the |
Le _Estiale the areaunderacine. _ _ _ _ _ _ i\ same sea foctor  _ _ _ _ __ _________________|
areaunderacunve gy 1l oo L 1

O velocity-time graph (or speed-time graph) is a way of visualy
expressing a journey With speed or velocity on the ¢-axis and time on
the x=axis It tels us how someone's speed has changed over a period
of time R

The distance
completed in //H\
the jourrey 1 T
can be Velocit ' e
cakculated oy / T

e il
underneath 1 ? ;
the curve

ol / / /k

1x2) (2+32)x1) ((32 +”3(f53‘“‘£'2’1
2 )t = )t -

— 715m | Use 3strips of equal width o find an estimate of the
distance traveled in the first 3 seconds

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| from the area
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Rate of change using tangents |
|
Estimating the Rate of Change Using the |

Gradent of a Tangent

401\
\
30
5
220N
2
0 N
LN |
oT™= >
6 1 2 3 4 5 &

Time (seconds)

Cakdate the gradent of i (g 1y
the tangent, remember ths s e

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
- |
= I
I
I
I
I
I
I
I
I
I
Change in y is 26 and the Change in x is 4.6 so :
I

I

I

I

I

|
The strps wil either be triangles or trapezims You will cakulate the ared 11 ot 2 gorongs the rate of depth change - 26
of each section separately and combire the answers for the complete : 6
; | = 5.7 cmyper second

... S HO e et !
——— T o T T T T T T T T T T T T T T
: Here is the graph y = —x3 + 3x + 4 By drawing suitable oS units® :
| trapezia, estimate the area under the curve between 0 4 onits2 :
| x=-2adx =1 | |
:a =—><(6+2)><1 :
| = 4 unts? |
| _1 Total area under = |
: rea = X @H+HXT | e ~ 12 nits? |
| = 3 unltsz :
| Ores =~ % (44 6) x 1 |
: = 5 units? AR
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VEAR TTF — RLGEBRA. ..
A17- EXPANDING AND FACTORISING

I \A/hat do | need to be abke to do?

| By the end of this unit you shoud be. abke to:
| « Expand and Factorise

I« Expand and factorise quadratics

Solve. quadratics equal to 0

Soltion: a valve. we can put in place of a variable that makes the equation true

i |
: Simpify: grouping and combining similar terms :
' ATooy |
| Variable: a symbol for a number we don't know yet ACRAYHAW R |
I
I
I
I

| Equation: an equation says that two things are equal — it will have an equats sign =

|:: ——— - —-————————— 1 : Expression: numbers, symbols and operators grouped together to show the value of something

: Motiply sindie. brackets | | Linear: an equation or function that is the equation of a straight ne

| | L Quadatic: o cuned graph i the hghest pover B — |

I x 4 Sngde Where eachterminside the (=2 =~~~ T T T T T T T T T T g T T — — — |

I pracke. s moliped by the tem on | Factors I| | Mukiples Te “times tabk” of  gien umper

3xax [3x4 I Orras can hep represent 11l the. numbers in this lsts below are

I3 e | 12 the outside of the bracket | soooe factors s00000000e | I

| ] sonoe Factors of 10 | I mullpes of 3 3x, bx, G ... | |

T — || 5% 20 Ax5 (5500 0x lor Ix 10 | |

XAOAX LA
| ox+ 12 3 (QX * 4) =ox+ 2 | V\ The rumber itseff is : e o v I
X cou € any vae

L ________ \_ j_ _______ I : LS (1 pEsSOns s 6 foetor I | This st continues and doesn't and as the variable s a I
—————————————————— | end muttive of 3 the dnswer

IEXPO!\dIM doubk brackets I | [ ; T"gtoml"f iji , 1“ Non example of a muttiple  wil ako be a mutipke of 3'

brx | R bxx 2B OHAXIHA |

|Doub(e Where each term in the first bracket s muttipled : |

I
Ibg all terms in the second bracket. O double bracket wil | : ” 4. 51 not amuliple of 3 :
e g quadvatic equation | } Qe x 3 T l] } 3x X 2 I becase 5 3% | . DO potanteser |
| dp*+4p-p-2 | LTI LTI TITITI oo ITIC y ‘::::::::::::::I
: (W\’Q\)(;ZD “2p* +3p -2 |Common factors and HCF [ s & common factor of al umbers }
| o Il Common factors are factors two or more numbers share
: NS piep+2p+4 HCF — Highest common factor
: b2 = (ﬂw “pP+ap+4 ” [ HCF of 18 and 30 ] Common factors

(factors of both numbers)

| 230
AN
HCF = 6

FmF——— ==

:Solve when = 0

|
HC. ) 1as60)s
|

: oe3xr+4=0 L 30 123561055

: 44 4=0 -4 :L 0 is the biggest factor they share 1

| S0 33x =—-4 . I r________________________________________::::::::::-.

| “Tx=2 77 |1 Foctorie into a single bracket x + .I Olgebrae corstrets |

: : : Try and moke this the highest | Expression |

I Solie the equation (2x + (1 —x) =0 ! b+ 4 14 ¢ comien fctor |I 0 senterce with a minimum of :

| | | — The two vabes multipy together (ako the | | tyyo numbers and ore. maths |

| — N _ | 2+ area) of the rectange |I

| (2x+1§(1-x) =0 : | | operation :

I .

12x+1=0 ol 1—x=0 | L Brd4= 4 () Equation |

| -1 -1 both ot x o +x | |_______________________________________ IQ statement that two |

I 2x = —1 Soltion x=1 llFactorisinq Quadratics (1things are equ |

| 2 _— 2 separately : | Putting an expression back into brackets To “factorise fully” means ||Term :
X =— take out the HCF I

| 2 I : 0dd to find the 10 single rumber or varidbe |

| | Factorise |

| | , midde ferm 2+4 1! ldertity :

I . I I

| Factorise and solve: : | X%+ 6x + 8 < Moliply to ind the 11 0n equation where both sides |

| I

I 2 4ax_5=0 (! end term T~& |1} have variabes that cause the |

: (x—1Dx+5)=0 | : Oddto [= (x+2)(x +4) :I same answer includes = I

I Therefore the solutions are : [ find , | Formula :

: Ether x —1 =10 | : the | X §2x=3 110 e wrten with al |

| . - g =1 :I Tlﬁf C -3+ 1| Mlylofrdtre |l mathematt?al ngtbo(s| :

| O x+5= ! end term | eg areaof a rectange

| x=-5 -3+ 0 :



VERR VI — ALOEBRA. .. 18
A17- EXPANDING AND FACTORISING | £

he. end of this unit you shoukd be able to:
Expand and Factorise

Expand and factorise quadratics
Solve. quadratics equal to 0
Factorise complex expressions

Solve quadratics by completing the square
Solve. quadratics by using the. formula

| T T T T T T T T T T T T T T T T T T T T T T T T T |

| teuwords

I : Simpify: grouping and combining similar terms

[ | Soltion: @ vale we can put in place of a variable that makes the equation true
| Variabl: a symbol for a number we don't know yet

| | Equation: an equation says that two things are equal — it will have an equats sign =

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

: Linear: an equation or function that is the equation of a straight ne

| Solving Quadratics

I Quadratics are alwa

ax’*+bx+c=0

We can solve quadratic
equations in 4 different ways

us in the form:

3. Quadratic formula
B —b + Vb2 —4ac

|

| Factorising — put into brackets first :

|

2 Completing the square x 2a :
|

|

|

|

4 Graphicaly (see Smutaneous

Equation (Y 10) knowledge organisers)

o T T T T T T T T | . -
| Factorising Quadratics to sole ” ” 11 Competing the square is 4 method used to sole Completing the square |
:f:gnfuta ?hzxﬁgfm back into brockels To foctorse fly'mears | |- 4gtie e quations that wil not factorse. W can soke quadratic using |
I ¢ Odd to find the H P4dy-15 =0 | Compleling the Square: |
actorise I
| , mide term 2+4 I ! |
| It = I x2—4x+1=0 I
| 2 ! (x+2)° -15=0 |
X% +6x+ 84— Mitpytofind the : : ! : (x—2)24+1=0 |
I Odd to end term N = (x + 2)(X + 2) 1 | |
| fg [TGFDE+D I @ Wedont |[W(x—2)2—4 +1=0 :
I the Il =M wart !

| x2 —2x—3 I (x—2)2—3=0 |
| Tlddkl el -~ Muttioy to find the : ths extra |1 —2)?—3 :

| term o I x —2)% =
. (x—=3)(x+1)| endierm : (x+ 2)2 —4 i |
T aapogtsag | P |72 A

- . X -4-15=

: Factorise and solve: 'l ! T togetx x =4+V3+2 |
| x2+4x-5=0 (x—1Dx+5) =0 ! ) b on its own |
I (x+2)°-19=0 x =+17...+2,
: Therefore the solitions are | :—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_,
| Etherx —1=0 x+5=0 : | Quadratic  \When a quadratic doesn't factorise or s difficutt to use I
. O ___ X=75_ 1l formula complting the square method due to the valbe of its coefficients :
| Factorising and sobing with Coefficients I : we Use the quadratic formula _b+Vb? = 4ac |
| Solve 6x2+7x —3 =0 I| 2 X = — I
| a b c : | ax“+bx+c=0 2a |
| Fird two rumbers. ... | | Solve 2 _ I
| Product - ac - —I% —24 9 || x Sx+2=0 :
: Sum - b -7 H a=+1 b=-5 c¢=+42 I
I
| 3x —1 | [ bt fr | x o 2D VO AXGD X G2) |
I 2x 6x? —2x 1| double negatives 2x@m :
: +3 +9x —3 : : with your 'b” value! If _5++/25-8 I
| 11| wvaewnga x = 2 |
| (2Zx+3)Bx—-1)=0 [l | caultor rememper / \ :
L a0 a1 — o Il | tooadd brackets! |
: (@x+3) = Bx—1) = |: L _5+VI7 L _5-VT7 |
I 2x = —3 3x =1 : I > > |
| P x=% x = 4.6 x = 0.4 |



| What do | need to be able to do?

I By the.end of this it you shoukd be able to :| Solution: a vale we can put in place of a variable that makes the. equation true

I
I
I+ Sobe Inear equatiors |: Varidble: a symbol for a number we don't know yet :
e Sote nequalties 11 Equation: an equation says that two things are equal — t wil have an equals sion = |
I Form and solve equations and inequities || Linear: an equation or function that is the equation of a straight ine |
: « Change the subject I| Inequality: an inequalty compares two valies showing if one is greater than, kess than |
I 1| or equalto another |

Sobe equatiors with brackets @ 1| Form and solve nequalties @ |} hequlties vith neatives

Rearranging can also be checked by substitution

Rearranging is often needed when using y = mx + ¢

eq Find the gradert of the ne 2y -4x = 9
Make y the subject first y = 4x + 9

=
I
| t |
| o [aca T s 3(x+4)-30 I Two more than treble my > ] I
| 30 | rumper s greater than 11/ || |
| Expand the brackets | | 1 A=3x > 17 |
: "|"|4|"3|O‘|4|"|"|’1 ox+ 2= 30 I Find the possible range. of values 1 233X |
| ¥ -12 -12 :I 2+ 2>l I: <2 >_|7+5X X is true for any vale :
I 3 A E1 EA ES i I I i smoler than -5

30 . I [ |
| : | Solve 1 -15> 3 |
: AR BN /GG)::l&@ =5 [ X = 3 4— ) — || 1 _3-5>+x5 |
I 15 Xx=3 I K>3 I - CHECHh T [
e et —_—_—I_I—_—_—_—_—_—_—_—_—_—_—_—_—_—_I : Smaler Bigger A= 5(‘@) -0 :
: Equations with unknown on both sides :' Inequaities with unknown on both sides :| RN TRUE/ CORRECT |
| | Soling inequalties has the same method as I I
: 4x+5=3x+ 24 X< 5 :I equations :: Method 4 Freep the negatie x :
| -3x -2x NAE 24 :i 5(x+4)<3(x+2) Check il ! 4 ~3X >|~Z’2 x s true for any vale :
I x+5-24 G I 5x+20<3x+6 : |: 3 s bigger than -9 I
L o | 2x+20<6 5(-8+4)<3(-5+d) :l L3 3 |
l f I x<- 1 5(-4)<3(-6) .- This cannot be. | |
I - | I x >-H
I x=19 I x<-7 ~20<-18 il T true... I
I JIL v -201S smler than - 15 1 l \ I
iyt ————————— e ————— | i |
I . Substitdte 1 val T x <5 Whenyou muttiply or duide x by a |
I Formulae gnd Equations e : : negative you need to reverse the |
: Formulae. — il expressed in symbols Equations — include. numbers and can be solved (1 inequalty |
_________________________________ -
_________________________ o e e
| Rearrarging Formuige (ore step) || Rearranding Formulge (two step) |
| I : In an equation (find x) In a formula (make x the subect) |

=0+ _Qo=
: ‘ N :| 4x-3-4 Y fsaw :
I y | 5 Rearrange to make y the subject 1 43 43 . |
. y=x-z 1 - 12 SeAa |
| |1 +4 . =4 K=d+s |
I —> 2 —>X Using inverse. operations or fact | : x=3 Ty |
| familes wil guide you through : | \ J '
| ——-ze—X Y |
rearranging formulge |
| I The steps are the same for soing and rearran I
| [ ps 9 N9 |
| N |
| N |
| N |
| l |
| ' I
| I

Language. of rearranging. . .
Change the subject
Make XXX the subject
I_________________________' _________________________

| | Form and Solve equations G=2) porieter Solve the equation to find the valve of y

|

I' The permeter of this triangke is 45 cm 7y —4 =45 '
. S5y+y—-2+y—-2=7y—4 |

: Wirite an equation to represent this yry 7y 4 4}; 7y =49 |
| information and Solve Syon y—%= y= ,I
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| What do | need to be able to do?

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

* Solve Inear equations

» Solve inequalties

* Change the subject where the subject appears more Il

than once

Sobee equatiors ()

I
I
I+ Form and solve equations and inequities
I
I
I

11" Sokgtion: g vale e can put in place of a variable that makes the equation true
(1 Variabe: g symbol for a number we don't know yet

Il Equation: an equation saus that two things are. equal — it wil have an equals sign =
II' Linear: an equation or furction that is the equation of a straight ne

Inequality: an inequalty compares two valies showing if one is greater than, kess than

|| O equalto another

by iteration

Calculate the values of

X1, X5, X3 {0 find an
estimate for the solution to
x3+3x =2

T 06243

lteration is the repetition of a mathematical procedure applied to
the resutt of a previous appleation, typicaly as a mears of obtdining
successively closer approximations to the solution of a problem

Core knowledae

~ (0.58..)2+3

| Chnge the subiect

I Make. vthe subject of the formula
_13(d - 3v)

vg +39v =13d «—
v(g +39) =13d

v

vg = 13(d — 3v)
vg = 13d — 39v)

Rearrange
fo get the
coefficient
on its own

v:

Xn+1 =

= 0.5806451613

gel rid of the
fraction first

13d
(g +39)

Factorise at
this point to
get the
coefficient
on its own

13d

~ (g +39)

2
213 When xg = 0 NOTE:
n Make sure
We substitute. this valve into the | OLL vorking
fote out s fully
next sep wrote on a
GOSE paper

— 0.599314.0006 |06 because dll of the solutions

On estimate. of the solution is

round to ldp

teration in context ()
The number of people ving in a town T years from
now s P where

- Work out the number of
P, =55000 people in the town 3
P =1.03(P -800)  yesrs from now

P; = 1.03 (55000 — 800) = 55826

P, = 1.03 (ANS —800) = 56677

P; = 1.03 (ANS —800) = 57553

Ofter 3 years there wil be 57553

people. lving in the vilage Oll rounded to the.
nearest integer




VEAR 11F — ALGEBRA. ..
13- FUNCTIONS

What do | need to be able to do?

By the. end of this unit you should be. able to:
*  Use function machines

Substitute into expressions and formule
Graphs of quadratic functions

Understand and use trigonometric functions

s

e

,_mws:w f- -1 1 Function: a relationship that instructs how to get from an input to an output
|1 Input: the number/ symbol put into a function

| | Output: the number/ expression that comes out of a function

I | Operation: & mathematical process

I'lnverse: the operation that undoes what was done by the. previous operation (The. opposite operation)
Quadratic: g curved graph with the highest power being 2 Square. power

Origin: the. coordinate. (0, 0)

Parabola: 6 v’ shaped curve that has mirror symmetry

L J
P oo o === == [ m———— T T T T T T T T T T T -
| Single function machines (algebra) | ! Substituting known variabes R SRR ™ et ks, |
| INPUT OUTPUT N two sobtiors :
| Stephanie knows the 3x+y=14 34)+y =14 _
I a —>» —> [ I I point x = 4 les on that Y 12+y=14 |
I x 10 | \ F dthﬁ ‘ ‘t v X | X | X I y 4 | 4 | 4 | y | —12 —12|
| 2, —P —> 3 : | | e Fnd the vae orV ” ” . I
I \_/ | _ y=2 4 I
i T T ___l__ &
[ To find the input from the output et ot
L Use.the INVERSE operation I Qubstitutin 4 in an expression Substitute Ay in place of the x variable as they I
oo oy | represent the same value :
I Two step function machines D x-ay | pl I = |y
| | I X X 30 B |
| = S : | P 10 10 :
| Calulate the valie at the end of each operation 3y =30
I N I: R — y‘a’;|y3y=30 =3 3 . I
:— For the input use the INVEKSE operations : I y=10 x =20 :
———————————————— L o o o — — — — — — — — — — — — — — — — — — — — — — — — — — — — —
e e T |
I Quadratic Graphs |
I ol Substitute the x values into the equation of your ine to find the y coordinates |
I [ y=x>+4x+3 | s 7™\ |
| o x | -4 { —3\ -2 -1 o0 1 |
| / L Intersection with |
| | th 3 \ 0 l -1 0 3 8 |
I If x2is the highest power in your equation / | oy o Y \/ |
I then you have. a quadratic araph | | L —~ I
I B > Coordinate pairs for plotting (—3,0) |
: it wil have. a parabola shage — Plot il of the coordinate pairs and join the ponts with a curve (freehand) |
I Quadratic graphs are aiwaus symmetrical with the tuming point in the middle :
I I
S I
r~—, -~ -~ - T T T T r--"""""""""/——H— -
| Hupotenuse, adiacent and opposte. 010 ot trses e ek | | Sin, Cos, Tan Ones [ Inverse trigonometric functions ] :
h 2 /)
: Oiways opposite an ODJOCENT e I 0] Label your trigngle and choose your trig ratio :
| Sﬁgutfe'?n@l;be[ dOPPOSIT E Next to the ange in question : : 3cm Substitute vaives irtto the ratio formula |
E1U1 10 el secon Often labeled lost - . A it
: Posttion depend upon Q [ 6 =Sn’! Q{&l’[& 6 =Cos’! a_d%@ﬂt |
| ok HYPOTENUSE I —H— SRR o))
| inuse forthe question Ohways the longest side.. . .oppostte the : I 3 6 =Tan'! m |
I A fight angle # 4 adjacent |
| REMEMBER: JARTON Useful to label this first : ' 3 I
| ' == 0-36% |
' Shond Cos rafio side engths ~ ~ T —————~ L o bt ()
| : Tangent ratio: side lengths _ |
e el CIIT it 9}
| B Snd - opposte |
I hupotenuse B é £ Substitute the vaves into the tangent formubs :
: 12 NOTE 12 e Substitute the vabes nto the é = q Tan34 = . 12 |
I : cm e ratio formula 10cm - |
e Sin(x) ratio is the same HYPOTENUSE op x xTan34 - 10, |
I HYPOTENUSE OPPOSITE
| as the Cos(40-x) ratio Equations might need rearranging to solve 0 L gem |
L ey |
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A19- FUNCTIONS

* Use furction machines
+  Substitute into expressions

' Quadratic inequalties

I When an quadratic inequalty is solved it provides f( x) = 3x

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

and formulae

* Graphs of quadratic functions
* Understand and use trigonometric functions

s

e

S

‘(RAWSHAW

| | the range of valses that dre possible

I Remerrber: you have to sketch the quadratic first, so |
| ole the quadratic by factorsing (put into brackets l Vf (x) =7?
first) or using the formula:

—— e — —— — — — — — — — — — — — — — — — — — — — — — — — — —

- =1 | Function: a relationship that instructs how to get from an input to an output |

|| Inpuit: the number/ symbol put into a function :

| Qutput: the number/ expression that comes out of a function

| Operation: a mathematical process M :
Inverse: the operation that undoes what was done by the previous operation (The. opposite operationd
Quadratic: g curved graph with the highest power being 2 Square. power |
Origin: the. coordinate. (0, 0) I
Parabola: 6 v’ shaped curve that has mirror symmetry :

e e o — — — — —

' Composﬁe forclions o e to substitute one furction
into another and simplfy

' v(x) =2x+5 Substitute f into v

Qe fomia I
—hAND? dac |, Smplfy the

X =

vf(x) =2(3x)+5

—

-—
-4

x2+2x—1=0
The range of soltions are.:

x2+3x+2<0

factorised is:

x+Dx+2)<0

5x+2@ 5x @x

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: x=05and x < —2.5
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

When an equation |
has solutions :I
greater than 0 —
then the solutions q (x)

I

I

|

are taken from — 2 |

s(x) =3x—5

above the xaxis |, (x) w'v :
| =2 3x+9 !

L Sg\X _ I

\When an equation I: Q( ) sq(x) = 7 5 I
has solutiors less | \ H |
than 0 then the |: Substitile g nfo s |

= :: expression vf(x) =6x+5

x+3
2 sq(x) :3(E)—5

soltiors are tagken y———————————————————"———————

OXiS.

from below the x :: Inverse functions @) f(x) = g — 4

|
|
I |
Il We needto |
The range of solitions are 2V :: reverse the @ :
2<x< -1 Il furction machine |
/ :: and use the @ :
sl || werse X+4 |
|: operations fi(x) = |
| Guen f(x) = find (%) N gx) =3—-2x |
I x —2 ometimes it mig | . _1 |
i F(x) = e dfferent Find an expression for g~ (x) |
ettereg gl its x—3  +—2X—3 —3 |

| puant S Pt
| x @ stil the same —2 x |
| process x mplx —2 |mmmp| + 3 ﬂf(x):
l |
| |

f1(x) = 5x+2
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20 - MULTIPLICATIVE REASONIG | *

| What do | need to be abk to do? i | Beuords 1
: By the end of this unit you should be able to: : | Enlarge: to make a shape biager (or smaler) by a gven mulipler (seake factor)

|+ Use Scak factors (| Scake Factor: the muttipler of enlargement

| Understand direct and inverse proportion | Smilar: when one shape can become another vith a reflection, rotation, enlargement or translation
|« Work with compound measures | | Congruent: the same size and shape g

I« Work with Ratio problems | : Ratio: a statement of how two numbers compare

' '} Equivalent: of equal vaibe wfta Aw}

I: ———=——=—=—=—=——====————"| Proportion: a statement that Inks two ratios =

| Pt ——————————————
osttive scate factors @ ] |
| | o
T | Froctional seake factors @ ij Information in similar shapes

I 12
: Friarge. shape N by SF 2 from (00) I: Fractions less than | moke a shape SMOLLER |: @ ((Bem ) Compare the equusient s on both shapes
Gem — %m

______________Jn__________

I y ; :I R \i an enlargement of P by a scake factor Scrzﬁtmﬁé lzet{:{e%n:]umwﬂe
| The shape is , I| 3 from centre of enlargement (15,1) I endihs
| enbrged by 2 / I| | -
| / | 1 I x 15 Remember angles
| The dstarce / I| o S 3 R | donot increase or ¢
Ko =T || q I thyee t I Shape 0BCD and EFGH are simibr change with scalé 105cm

| from the point NG ) PRl ree times ;
| enrges by 2 ; ) .- I| : smaler than P || f s 3
| 'I/,,a’ g ) |I 3 / I| Notation helps us find B
| Al X |I Ao [e] 4 I| the corresponding sides

N \
| |I 0||zauss:raqlolman5 |OBandEFarecorrespondng D Jom © H s
- _II_ _____________ I _____________________ |

i
B(’,St M Have. a directly proportional relationship

Dlrect PfOPOfthﬂ Os one variable changes the other changes at o :: Compound Measures

the same rate

Il Density
Thisis & mulipicative change Il M /Moss/ To cakculate best buys you need to be abke to
4 cars of pop = £240 4 cars of pop = £240 ~ . :: D \/ Volume
) g equal amounts
4 cans of pop = £240

Shop A Shop B

|
|
|
|
compare the cost of one unit or units of |
|
|
|
|

| |
| |
| |
| |
| |
: 2 cans of pop - £720¢ | formula :
' Og S I |
| > A cars of pop = £120 | |
| |
| |
| |
| |

| y
Sometimes this fs edsiest
This muttipler is the same if you work out how much :: Spezsg 2‘;}}2“06 4earsfor £120  3cans for %p:
In the same way that this one. unit is worth first | l£1.20 4 l£0.93 =3 |
would be for ratio eg | can of pop = £0.60 1 formula |
—— - e . leanis £030  lcanis £031

Cost per ftem Or 30p Or 3l

I |nV€fS€ Pf OPO(UOY\ Os one variable 1s multipled by a scale. factor the other is duided by the same scake. factor Il
Il Shop Ais the best vale as it is | cheaper per

|

|

' |

|

| Exampks of nversely provortiondl T is inversely proportional to G. When T=2 then G=20 Il can of pop :

| relationships =2 X 4 Il |
Shop B

: Time. token to fil a pool and the L2 Wats. ” = Shop A |

| number of taps running T \ 4 8 Il 3 4 carsfor £120  Sceans for 43p :

40 20 4+£1.20 3+ £0.93

: Time taken to paint a room and the b 0 ” l |

| number of workers AN Cost per £lbws 3333 Elbugs 323 :
L X2 +4 1| pound cars of pop cans of pop

r §F______F—E__t________—t_—__________ e ————————————— |

| Sharing a whok nto a given raitio 11 Ratio and scate [ |

| James and Lucy share. £350 in the ratio 34 I| —— : : Shop A is still shown as being the best value but | |

| Work ot how much each person eams I| 0 picture of a car is drawn vith a scale of 130 TRE attertion to the unit you are caculating per | |

| - | { d |

James = 3 x £50 = £50 lem o per poun
| James: Lucy : | The carimage is ||00m . ﬂ : : :
mage - Real ife

: (‘50 3:4 X@D:D £350 : : - Ic?n 30m I Best value is the most product for the |

£150:£200 =< l0m 300m  °© I lowest price per unit |

o mpemw W ___C A ____ |

|Rafiosin Tnandn:1™ ~— Cancel down unfllthe parl indealed represents T~ —————————" " B fd  Blepes-5x10-50 [ o ] |

I Inside. i box are blue and red Thereare 50 ||

The question states . This side has to . pers —————
: Show the ratio that tt;.: plartthos to ( 4:20 ) be i by 4 pens in the ratio 5 | 5 I X 10 Ble Pens I
4:20in the ratio oni too—tokeepn | I there are 10 red pens how |
Theref ) . Redpens = 1x 1010
[| of In Dl by 4 proporton many blue. pens are there? 50 lO = pers I




YEAR 11 — REASONING... 11
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" Wht do | need to be. abke to do?

I b |
| |
| Bythe end of this unit you shoukd be abke to: I :
I+ Use Scak factors I
: *  Understand direct and inverse proportion : :
I Ly
I Ly
I Ly

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

hegv_«ords

I
Enlarge: to make a shape bigger (or smaler) by a gven muttiplier (scale. factor) |
Scake Factor: the muttipler of enlargement :
Similar: when one shape. can become. another with a reflection, rotation, en(ar@ement or translation. |
Congruert: the same size and shape o\ |
Ratio: a statement of how two numbers compare |
Equivalent: of equal valve [
I_Proportk)n: a statement that links two ratios I

* Work with compound measures
* Work with Ratio problems

o W I
PSR i R
: Proportion — Heu concept i : Direct proportion: g is directly proportional to the square i
_ — h
| Varables are directly proportional when the | | When g = 18, h =16  footol |
: ratio is constant between the quantiies | : Find the possble values of b when g = 2 I
L1 Form an '
I | mo < Vh I
: Variables are. inversely proportional when | : equation usvg [ g_ Vh I
| one quantity increases in proportion to the | | ;ﬁﬁ:ﬂ&m g = g=45Vh ||
: other decreasing : : bk & 1 18 = kV16 :
' I'1| proportion to 18 = 4k Find h Wheng = 2 |
: a is the symbol we use to show that one :I the other 45 =k 2 = 45Vh :
| variable s in proportion to ancther I : Substitute the — 45Vh > '
: : | vales and g = T 2 VI :
S - I rearrange and 4c
I Drect proportion | y < X : : solve to find Substitute k back into the 4;}5 2 :
: < L1 the constant equation Use the (5 = :
| Inverse proportion: |y o = : Ik equation to answer the 16 _ h |
I ad | : next part of the guestion 1 I
L i = ____ I
Y. Tttt T T T T T T T T T T T T T T T T
| Inverse. proportion: The tme taken 1, for | Direct ¥ s drectly proportional to x I
: passengers 1o be checked-in :, —_ :
|| Waich ot for is Inversely proportiondl to I: and y [ Vo X J |
| @II@S*UOIIT htchﬁt are | the square of the number of |1 rverse 1 :
real Irel : =,
I staff, s, working L : I
: It takes 30 minutes passengers to be checked-in :I roportion — Jex :
| when 10 staff are working How many staff are H Graphs Y I
| needed for 120 minutes? H :
I - X I
I 1 3000 I I
| toc— t=—3 1 y is inversely proportional to x|
| % 3000 1 Y |
_ | ry
: t=— 120 = 2 :I 1 I
S I —_ I
| , 3000 | y |
: 30 = — §4 = — :I X |
I I! |
| I I
| I I
I H !
| ¥ |




YEAR T1F — RERSONING . . .

[ e e e T
| What do | need to be dbke to do? | ' Heywords 1|
| By the end of this unit you shouid be able to: : : Hypotenuse: longest side of a right-angled triangle. L is the side opposite the right-angle |
: *  Cakulate anges basic angle facts [ Paralel Straight Ines that never meet |
| Cakulate angles in paralel nes [ Onge: Tre figure formed by two straight Ines meeting (medsured in degrees) |
| ° Calvlate interior and exterior angles | | Transversak Ot e that cuts deross two or more other (normally paralel) ines :
| * Prove geometric facts | | kosceles: Two equal size Ines and equal size angles (in a triangle. or trapezium) |
|+ Solve problems involing vectors I Polygon: O 2D shape made. with straight. ines I
| = Cakulate missing lengths in right angle. triangles : : Regular polugon: Oll the sides have. equal lengthy dl the interior angles have. equal size |
- 1
P ———— —— — — — — —_———————————— I : , Co-interior andles N
[ BaSlC am‘e, fUles and Y\Otatlon The ktter inthe midde is the angle Il anles N par alhl |mes Because co-interior anges have I
: O Orkes The arc reApresents theapart of the angle I: Ottemate andles 2;;;‘ Sof | ‘\ggy the highlighted :
|\ 0°< angle <90° | Right Onles | Because dlternate angles are A 6 |
" £ ¢ | equal the highighted angles I
I \‘ Obtuse 0 Ongle Notation: three ketters ABC |I are the same size |
: S 90°< ange <180° This is the angle at B = 113 © |I |
- . .
Line Notation: two ktters EC I I
| I
Right ange. notation The e that joirs E to C | _ \ : L |
| e ety st s | RS 5 0ot s |
| / O\ 180° ange <360° ) S |\ Because corresponding —— o b ' bl ot d@{ |
o re. Equal . Iyangks are equa the ako be cakulated from |
| Ongles on a Straight Line sumto 180° Onales around a point applng aternate/
| S || Wghighted anges are the = |
L Eetex sumto 360 | sae sze corresponding rukes first |
[ — — — — ———————————— _____________________________________________________"
: SO'Vm an4|€ pri obkems Link angle facts to dlgebra Form an equation State the reason Solve :
| Ongles on a straiart Line The sum of angles on a |
» _ ° 2 4x = 180°
: 180° , 2NN 2x +4x =180 straight Ine. i 180 © X :
| 6x = 180° I
. 4 / ) Interior Ongles o
I Vertically opposite andles /,:} Triangks ) The anges enchosed b the x =30 |
| Equdl A28 Sumof angkes s 180 I
I / z polygon |
Ongles around a point AN _
| 360 ° AW \ Isoscekes have the same (number of sides — 2) x 180 |
| b bose angles |
e 1
=== —————— === - — - - ———————= N ———
: Understand and represent vectors : | Oddition of vectors : I Sum of exterior angles :
: g | A—B'=(3) ﬁ=(2) AB + BC :I Exterior |
K ! ! | lodd
| | | anges al ai |
[ D II = 3)+( 2 )I| wpto360° | |
I 1 —4
| / 1 1T Exterior Onges I
I
: E : : _ ( 3+2 ) : : Ore the andle formed from |
| I 1+ -4 K the straight-line extension A/Exterlor |
| - | | |y at the side of the shape Onge |
Vector notation DE is arother way to represent | A — 5 | | L |
the vector joining the point D to the point £ | I AC = (_ ) | I
I | 3 | | hterior Ongle
| The arrow aiso indcates the | I | I—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_JI
| drection fﬂg Eomt Dlo D - (_3) (| c Lok how this addlion hcabumte Missing sides Ether of the |
: P -1/ : compares 1o the vector AC i Hypotenvse 15 cm short sides |
Vectors can akso be written in { | | i (! > ot
I)o\d ower case so g represents g - ( ) : | The resulart AB + BC = AC = ( 5 ) | : labeled a or b
L the vector 2 L -3/ a 12cm
=

| Pythagoras theorem @) [ Hpotenuse - ¢ + A }

I

I

| %, This is commutative — the
| @ % square. of the hypotenuse is
| 1 equal to the sum of the

I b squares of the two shorter
| sides

Places to look out for Pythagoras
Perpendeular heights in isosceles
triangles
Diagonals on right angled shapes
- Distance between coordnates
Ony length made from a right andles

|
|
|
|
1
|: a? + b?> = hypotenuse? :
|
|: 1224h2 = 152 :
|I 144 + b? = 225 I
—144 144
:I Square oot to [ b? =111 |
I| find the length b =V111 =1054cm |
| of the side |
||_ ______________ A
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By the end of this unit you should be able to:
*  find the nth term of a Inear sequence
Solve. near simuttaneous equations

« Simply complex expressions including g recap on indces | | nonzero number

SUNING. . .
GEBRAIC REASONING

—_ 1=

I Geometric: a sequence where each term is found by muttiplying the previous one by a fixed
I'| Sequence: items or rumbers put in a pre-decided order

Keuwords
I Bse: The nmber that gets muttipled by a power
-.' Power: The. exponent — or the number that tels you how many times to use the number in

| Oddtion/ Subtraction Laws 35x 3% = 352 || muttipication
I A N -3 ||_lndices: The power or the exponent Coefficient: The number used to muttiply a varidble
I /] 4" =@ 7/ _=—============================I
52 31 - 2 "amxan-amn || Orthmetic/ Geomelric sequences
: . =33 change. by a common difference. This is found by addition or subtraction between terms
The Base number never changes |
| change. by a common ratio. This is found my mutiplcation/ division between terms

Il Posttion to term rule — toke the rule and substitute in a position to find a term Eg Multiply the. position number

IL_bU 3 and then add 2
| Oy rorter md[jig%sgemt |I O;ﬂ?g“g'"""""i |: : : - —_—_—_—_—_—_—_—_—C :|
o e | |0 AR, | Endnathenih tem |
| B negotive lbonacei Sequerce e pees |

| sum of the previos This is the 4 |
L |: 113358 totems | times table 4’ 8’ |2’ |6’ 20' 1
|E:::f—_:::::::::::::=|| Triangular Numbers — look at. the. formation 4n ¢ ¢ ¢
| Powers 0 ‘ ab ab } 1 i
— x =X o B 13,6105 ...
PR ! S0P e 7116,19.22

(23)* =23 x23x23x28

The same base and power is repeated Use the addtion
law for ndces

(23)4 — 2124\ axb =3x4 =12

NOTICE the differerce

than the original sequence

dn+3

A

This fs the comparison (dfference)
between the original and new

e

I

(2x3)* = 2x3 x2x3 x 2x3 x 2x3 | EXPrESSIONS 4 x 3= xbxbxbxbx 3xbxb = Qpo |

' : ' “ with indices There arte oftemt h:

The addtion law apples ONLY to the powers misconceplions wi

The integers stil need to be muttivied :: 5 03 ba2 . /5/ X ,@\/ XAX X b/X b/ - — L this calculation but :

(2x%)* = 16212 I Babt 3 XX gk xxbxbxbxb bt | breskdomte

R . _ _ L _ s

r———-—-- T T —_——_—_,—_—_ e —_—_—_———— — — — —_—_ —_ ————————

| Smitareos | | Solve by addtion 0t kes 20 s :: Solve by subtraction :

I I

f{%zztl;:]ggfea;:m II 3x + Zy =16 Y € =16 I: 18 3x + zy =18 8RR '_X_' vy = I

one equation ::+6x—2y=2 :| L=y - x+2y=10 GOy =10

| =2 | 10 [

| are gvenwhch |1 9x =18 | . 2x=8 Y Y =18 |

okemore 11 =9 2579 ! o 2 =2 ' /(..///;_10 |

| thanone, I: =18 I: E x=4 ‘ ~ I

I variable. The :| Sxtay=16 4+ :I x[x x+2y=10 O =8 :

variables have  13(2) +207) =16 I (4 +2y =10 o |

| the same vale H _66*'23’:1_66 & - :: x=4 — s =4

||ﬂ€0@h || 2y =10 - II y=3 : _3‘ ly =3 |

Leq,uahon 1 y=5 =S - | :

——————————————————————— e e o o — — —— —— — — — — — — — — — — — — — — ——
:-Solve the simultaneous equations. 11y = 121 ‘ d :
x5 2% 4 3y =41 y =11 Olways cheok your final y=11 QA x= |
: 2 S+ 2y =42 answer with the other I
| 2x+3(11) =41 equation to double check 5(4) +2(11) = 42 :
: 10x + 15y = 205 2x + ;3 =41 your solutions 20 + 22 = 42 |

_ _ x =

| 10x + 4y = 84 42 = 42 :

—— e — — — — — — — — —— — — — — — — — — — — — — — — — —



YEAR 11F— DELVING INTO DATA. . .REVISION
(OLLECTING, REPRESENTING AND INTERPRETING (1)

| What do L need to be ab to do?

: By the end of this unit you should be able to:
|+ Corstruct and interpret frequency tables
and polygon two-way tables, ne, bar, & pie

charts

a table

*  Find and interpret averages from ai lst and

* Corstruct and interpret time series graphs,
stem and kaf diagrams and scatter

MATHEMATICS

I
Population: the whole. group that is being studied :
Sampke: a selection taken from the population that will ket you find out informaition about the larger group I
Representative: a sample group that dccurately represents the population [
Random sample: a group completely chosen by change. No predctability to who it wil include :
Bias: a buit-in error that makes all values wrong by a certain amount |
Primary data: data colected from an original source. for a purpose I
Secondary data: data taken from an external location Not colected directly I
Outlier: ai valve that stands apart from the data set :

I

V)

graphs
______________ T
——————————————————————— —r————————_—————— — — — — — ———————
| | | o Stbgroups edch have their own heading |
| Frequency tables and polygons 1 Two way tables |
I Each poirt s potted at them mid Odut Chid Total
* Frequency point for the group t represents | | 60 peopk usited the z00 one Saturday morming |
| | Weight(g) § | | 26 of them were adufs. 13 of the adul's Elephant 13 24 37 |
| [40<x=50 1 S5 1N favourtte animal was an elephant. 24 of the
| 50<x<60 3 § 4 : : chikdren’s favourite. animal was an elephant Other 13 10 23 :
60<x<70| 5 3 ¢
| o dorol kro From 2 ;__ Each pont is connected with a | | Extract information to input to Tota[' 26 34 60 - |
: grouped data where edch \ shag e [ the twoway lobe Needs subgroup totals Ovecaltotal |
| Vj“nﬂegpm”a‘édﬂjfcha“ﬁfof 0 Weight (9) : ;—B—_—_—_—_—t_—_—_t—_P—_E_h;_rt—_—_—_—_—_—_—_—_—_—_—_—_—_—_JI
| || Draw and interpret Pie Charts @ |
MD POINTS
| M-ports are used as estimated Mid-point | G T = T o T There were 60 peopke asked in this survey |
| vales for grouped data The The datai about weight starts at Start pont + End point | | ey [ 22 [ 25 | 3 4— (Totdl frequency) |
I midde of edch group 40. So the axis can start at 40 a | I
R eyt SOOI Mt mefhod |
—————————————————————— - == out of 60 peopke had a dog _
| Baf and ﬁne Chﬂfts Compare. the bars green compared to yelow Tre I 60 8;@ ﬁ%zz‘oeuse mto;;}(l)De Wi {ttllrr‘:sz 6o |
| [o——— size of each bar s the frequency Il \ Ve T ™ ihe deg’fes ?;rgopo ton of ;@ 3 |
_; | . 1]
[ il i " Overal total egsll comparabke | Th frocton of the 360 degrees | /2 |
| | | representsdogs o ow Comparing Ple Charts |
I : Dual bar charts Il 32 Yo NEED the overal |
| | | % X 360 = 192° Use a protroaaor to draw frequency to make ary |
| W e — ] Bars are - | This is 192 comparsors |
I I compared side by -, | ——
side I |
| Categories clearly indcated Easier to compare. | Qvem&f,s from |iStS o |
| e Find the sum of the. data (add the value:
| Subgroups |
| I
I

Iravemo)es from g tabe. @

Categories carly indeated —'— e
I ? — _B ___________ | atypcal vabe that represents the data

Overal Frequercy

Non-grouped data 20
Norber of Sbings | 0 < 2 /
Frequercy 6 8 6
Subtotal 0 8 12 Total number of

\ sbings: 20

The data in a It 000,000, LLLLLLLIAZ222A

Mean: total number of sblngs _ | }

Total frequercy

Grouped data

* Frequency
Weight(g)
40<x=50 1
50<x=60 3
B0<x=<70 5

T

Md Pont MP x Freq,
45 45
65 B
65 325

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

Overal Frequercy 9

Overal Total - 565

Mean: 628

0 measure of average to find the central tendency. ...
Dwide the overall total by how many

I

I

I pieces of data you have |

I 45418 55+5 | Mean-ll | |

' |
I

I

: | The Mode (The modal valve) |

| : This is the number OR the item 2484118 Yok - § |

o =

I th(g‘thocculs t&e most (¢ lﬁ)ioes This can stil be easier if it the :

: | rioL e To be numerica data is ordered first |

' |

: : The Median |

Put the data in order

['| The vabe n the center (in the \ 484 124 I

I mide) of the data Find the vae inthe midde 4, § 8 ||, 24 |

| I NOTE: If there s 1o single. midde I

I 2484 |18 Median = 8 vabe find the mean of the o~ |

I | S numbers kft :

I

| : For Grouped Data :

: | The modal group — which group has the highest frequercy I

' |

M ]



YERR VIF— DELVING INTO DATA. . REVISION
(OLLECTING, REPRESENTING AND INTERPRETING (7) st

: oras

' Population: the whole. group that is being studied

| What do [ need to be able to do?

I

I

I Bg the end of this unit you should be able to: |
* Corstruct and interpret frequency tables : Sampke: a selection taken from the population that will ket you find out informaition about the larger group

I

I

o Not all data has a relationship

2 4 6 8
Age of Car (Years)

X

The axis should it dl the valves
on and be equaly spread out

Os one variable Os one variable There is no
Incredses so increases the relationship
does the other other variable between the two
variable decreases variabes

“This scatter araph show as
the age of a car increases the

The nk between the data can value decreases”

I
I
I
I
| I
| and polygon two-way tabkes, Ine, bar, & pie - | Representative: a sample group that accurately represents the population :
| charts | Random sampke.: a group completely chosen by change. No predctabiity to who it will inclde |
: * Find and interprel averages from a Ist and | | Bigs:  bult-in error that makes al valves wrong by g certain amount |
| a lable | : Primary data: data colected from an original source. for a purpose |
|+ Construet and nterpret tme series graphs, | Secondary datax data taken from an extemal location Not collcted directly [
| stemand leaf dagrams and scaller ' | Outier: g valve that stands apart from the datai set |
| gophs | | I
| 1 |
______________ d ———— — — — o —— — — — — — — — — — — — — —————— —— —— — ]
ST Sttt stttk | Pl —
Stem md leaf {O way to represent data and use to find averages } | | Tlme Senes o :
I
| Thi stem and keaf diaeyam shows the age. of peope n a ne . the | : This time-series graph shows the total number of car sales in £1000 over time |
| swpermarkel | | 70 A Look for general trends in the data Some data shows :
I 0|7 9 Key: 1[4 Mears 14 years old | | 60 7 ‘\‘ 1 a clear increase or  clear decrease over time |
| 1|4s68s | 50 7 N I
23 Stem and keaf dagrams :l g 40: ‘,"r--d |
| 8o Must include a key to explain what it represents | 50 g |
| The information in the diagram shouid be ordered I | 20 Readngs in-betwieen points are estimates (on the |
I | 10 dotted Ines) You can use them to moke assumptions |
: Back to back stem and leof digierams : : LI N R S N N |
I Girls ‘ ‘ Boys I S, I
sféf = -----"-"->-"-"""—"F-——F""-"-F"\""—"—-"\""="""""" =
! 755,54 152,89 513 |i Comparing dtributions !
I 8,4,2,1,0) 16 [2,5,7,7,7,8,8,9 Mears 153 cmm" II I
[omsreensiee i; 3 ?j : o 1 Comparisons should include ai statement of average and central tendency, as wel as |
| U I ai statement about spread and consistercy |
I Back to back stem and leaf dagrams 1 |
| Ollow comparisons of simlar groups 1 Mean, mode, median — allows for a comparison about more. or less averdge |
: Olow representations of two sets of data I Range. — alows for a comparison about reliabilty and consistercy of data :
____________________ S,
r—r—m-n——m——+———-"-"--"-""--—"—-""""""""""""—-""—-""—-""—-""—-== TTr-ee Y = =
. . I
| Draw and interpret g scatter araph L R |1 Linear Correlation (R ,
| Age of Car (Years) 2\ 4 6 8 | 10 § E : X | | ‘;g L X §§ X ;: : g o :
- o @3 £
| Value of Car (£s) 750# 6250 | 4000 | 3500 | 2500 X S | 5 | I 5 x ' k I, FlX X x X |
I \~ - ~g B LIREE N At L SERERE.{ JnaAg EERaRC. ,
| r < T:,“ 1 x I I . 4 ——— -4
* This data may not be gven in size order 8 1 Number of ppptes Nurpbe. bt oupd of opffbe Lengih of thumt npk |
: » The data forms information pairs for the scatter graph g G —— : : Posiye Conelion Negalte Correlitin Ho Lortelaion |
10
I
I I
' I :
| I |
I

________________________________________________ -
_________________________________________________ 1
| The ﬁne of begt ﬂt o “ USlnq Qa Iine O\c best ﬂt o Extrapolation s where we use our |
| Ine. of best fit to predict information |
The Line of best fit s used to make estimates. I 100 outside of our dait |
| about the. information in your scatter graph EE %A% I £ e **Thys 15 not abias useful — in this |
I [ Thns tokrow gz I Interpolation s using the Ine of best & example you cannot score more |
| -_nmf best it DOES NOT reed to Helght of plant [l fittoestmae vabes nsde our daai £ g9 that 1007 So revising for longer
I g0 through the origin (The. point the Il pont CRERY can not be estimated™* I
s ¢ross) t s onby an estimate I &40 |
I . There should be. approximately the because the Ine is I eg 40 hours revising predcts a § |
| same number of pornts above and designed to be an average I perceriage of 45 & 20 |
| below the. Ine (I may not go through representation of the data i This point is an “outier’ |
| any ponts) I 20 40 80 BO i an outler because it doesnt fit I
I e t:‘e exends ross e vhok t s ahs o straigtine. 1 Time spent pract=ing ("= {hys model and stands apart from |
| i [l the data
———————————————————— _ll—————————————————————————————l
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YERR T1F — REVISION AND COMMUNICATION. . .
618- ROTATION & TRANSLATION (1 OF 3)

| What do | need to be able

| 1o do?

: By the end of this unit you should be able to:
| * [ldentify the order of rotational symmetry
| « Rotate a shape about a point on the
: shape
I
I
I
I

*  Rotate a shape dabout a poirt not on a
shape

*  Trarslate by a gven vector

* Compare rotations and reflections

O)Cy

Rotate from a point (in a shape)

I
Tracing paper helps check I

rotational symmetry

| Trace your shape (mark
the centre point)

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

3 Count the times it fits
back into itseff

0 regular pentagon has rotational symmetry of order D

|
|
I Orighal R | Trace the origihal shape
| shape (mark the point of rotation)
I ' 4
| \ 2 Feep the point in the same
| ;,t 1 place and tum the tracing
B

T paper
| N
| Pont of i 7 3. Draw the new shape
| rolation = iif rd .
| &)
I mage. 90° '
I clockvise Clockwiise Orti-Clockwise

Image. 90° anti - clockwise

I
Point of _yp“'ﬁ &
rotation 7 "E
\ £
i
O\
- '"f\

Original
shape

| Trace the origial shape
(mark the point of rotation)

2 teep the point in the same
place and turn the tracing
paper

3 Draw the new shape

|

| Rotate: a rotation s a circular movement

: Symmetry: when two or more parts are identical after a transformation
| Regular: a reguiar shape has dngles and sides of equal lenaths

: Invariant: a point that does not move after a transformation

| Vertex: a pont two edges meet

I Horizontal from side to side

: Vertical: from up to down

|

MATHEMATICS

Trarslation and vector notation
How far left or right to move
Negative vabe (eft)
Vector — Posttive valve (right)

Notation

Translation (_33)

/

How far up or down to move
Neggitive valve (dowr)
Postive value (up)

Every vertex has been transiated
by the same. amount

-3
(5)
The image has been moved 3

squares to the left and 3
squares up

=)

o Reflections are a mirror image
of the original shape.

Information needed to perform g
reflection
- Line of reflection (Mrror ne)

Rotations are the movement of a shape in a

circular motion

Information needed to perform a rotation

Point of rotation
Direction of rotation
Degrees of rotation



YERR TAF —REVISION AND COMMUNICATION, . .
618 - ENLARGEMENT & SIMILARITY (2 OF 3)

MATHEMATICS

| 1o do?

: By the end of this unit you should be able to:
o Perform and describe transformations

L
L
L
1
: : Similar Shapes: shapes of different sizes that have corresponding sides in equal proportion
*  Rotation : :
L
1
1
1
L
L

and identical corresponding angles

Scae Factor: the muttiple describing how much a shape. has been enlarged

Enlarge: to change the size of a shape (enlargement is not always making a shape. bigger)
Corresponding: objects (or sides) that appear in the same place. in two similar situations
Image. the picture or visudl representation

|

|

| Reflection

| o Trarslations

l *  Enlargements

: ¢ Perform standard constructions vsing a
| ruler, compass and protractor

L_*_ Solve lociproems ¢ e o
re—-— - - - T T T T T T T T T T HE =S P A S S 1
| Recoarise enlaraement & similarity | Enlarge g shape from a point

Shapes are simibr if al pairs of corresponding sides are in the same ratio ! [ Scaled distances method ] [ Rays method ]

These shapes are similar because dll
sides are increased by the same ratio

|
|

|

I | I NN E— |
IBREE
4
ICT
|

|

B

Enlargements are similar shapes with a ratio other than | .
_________________________ 1
————————————————————————— -

: Enlarge. by a positive scale factor :I | | |

] Scale the distarce between the point of — Muttiply the distarce from the centre of
: [ With a scale factor larger than | it makes the shape bigger ] | enlirgement and edch correspording corresponding vertces by the, scale
| 'y : | vertices factor dong the ray
| ‘::::::::::::::::::::::::I
: : Calcvlations in similar shapes
I — v | [ Don't forget that properties of shapes don't change with enlargements or in ]
I hild | imilgr shapes
: : The. two trapezium are similar find the missing side and angle
: Erlarged by Scale < S 235) N
| Factor 3 [ N
| Every side is 3 times I P N
| { the orgnal bngth I 6cm /

I 60

- - N

( 120m>

| Posttive fractional scale factor

Corresponding sides identify 12

:[ With a scake factor between O and | it makes the shape smaler ] — > Seate Factor = 2

I
I
| : the scale factor 6
I Scate Factor of g I o
| § 5 S |1 Cakulate the missingside ~ Length (corresponding side) x scale factor
: - 2.4 cm : 2cm X 2
| 12cm I x =4cm
I I
: < Seale Factor of ; g : Enlargement does not change angke size
S —_  » o
| ~ I Calculate the missing angle ~ Corresponding angles remain the. same
| ' 130°
| 10 cm 25cm |



YEAR T1F — REVISION AND COMMUNICATION. . .
618 - TRANSFORMING AND CONSTRUCTING (30F3)

i_ ______________ | i_ _________________________________ 3
| What do I need to be able 1, Freywords |
I 0 do? ¥ . . I
ALY I Protractor: peece of equipment used to measure and draw andles |
: By the end of this unit you should be able to: : I Locus: set of points with a common property |
| e Perform andgsteasgglbe transformations | : Equiditant: the same distance :
° Al " . o .
| . Reflction : | Discorectangke: (a stadum) — a rectangle with semi circles dt either end |
: e Transitions | : Perpendicular: ines that meet at 90° I
. N I
| Enlargements : | Qrc. part of a curve | I
| = Perform standard constructions using a i Bisector: ai Ine. that duides something into two equal parts |
| rulr, compass and protractor || Congruent: the same shape and size I
|+ Sole loci probems | I I
e — — e - —
T T T T T T T T T T T T e T o o T T T T T W, - T a
| Draw and measure anales 11 Scale draviings © 1| Locus of a dstance from a point |
Make a mark at 35° with a pencil | I | |
|| brawa s he ( Il 0pictue of d th k of 130 I I Qll points are equidstant (the same |
Ond jon to the angle point (Use a picture ot a car is drawn with a scale o
I ) I I
| ng ) / | I | | dstance) from the fixed pont in the |
AT o R | midde |
RN 1138 | I ce—> o
: // % L For every kbm on my image is I ey I
/ - 5
: i\ | 30cm in real Ife | el |
If- =" | | I K
f : |
| # | Ly
| / The angke | : The car image. s ﬂ | Equipment needed :
| Make sure the cross s ot the end | | [0cm Image - Real Iffe [ if the pont s n the comer The radus & the dstance
of the Ine. (where you want the | - I it can only make a quarter from the fued port |
| . | | o lkm: 30m )< K circke |
| ook | =< \yloem - 300cm ¢/ © /
e ] Il________________!l.._ﬂ:—_b _______________ _!
__________________ pieu e el el el el i i T —T————T——T—
. . . ) - ' 1
: Locus of a distance from a straight line : : Locus equidistant from two points : | Construct a perpendicular from |
| ol | | I a EOlnt Port I
points are | | ) |
| f equdstant (the | I \ 0ko @ perpendcular bisector Line
| |
: 1 sae dslarce) | : Becavse f the ponts are | | | Z 4 |
| ) from ine | | Joined, this nex Ine ntersects | | | Ut 4 compas ond Gont an |
7 | it at a 90° I it "’t o I |
I e i | arc that cuts the Ine. Use the .
| The ends of the ne are The hneux‘s 252@&6 igej er : | \ : | pornt to place the compass / |
| fixed ponts s used for the straight Ines | | f P | : 7 :
| pardlel to you ongnal ine. | | <227 P | Feep the compass the same
[ o | dstance and now use your |
- - - - - - - - -3 | Jon the intersectiors wtha | | rew points to moke new |
:LOCUS of a distance from two ines [ | feepthe compass the same aj“k r;omts onthis e, are. || ntercomectig ares |
ko o anle bector | I size and draw o ares from o e e pont I | i |
I [ WWM ; J I eahport equastantirom ot pon(s || == Convecting the ares makes the bisector]
| n | e
| From the angle vertex dran tro arcs that | IConqment ﬂopreg | | [ LIS itEn e RiliGRaRsin } |
| ‘_}, cut the Ines forming the ange || | === ===
| ' Il - |
I Peep the corpus the e sze nd e | | Congruert figures are identicdl in I Congruent triangles |
" the new arcs as centres to draw |
| 27 tersecting arcs in the midde | I size and shupe — they can be I Side-side-side I
I reflections or rotations of each I
I | I
| iz Join the vertex to the intersection I : other | | Qlithree sides on the triangke are the same size I
e e e e - | | |
[ | 1 Ondle-side-angle |
i i Two angles and the side ting th [
: Constructing Triangles : Congruent shapes are dentical —l coresponding sies |1 m?];m e e ot <Aty
| S Onde, e / | and angks are the same size : : S |
: e ” I ,A ace-rL | I Two sides and the angle in-between them are equdl in |
S, Ongke, S I Sem Scm [ two triangkes (it wil ako mean the third side s the same |
I . . | A (i Vel I
| Fnanananacg | AR == : | size. on both shapes) |
| S Sk, Sce - | - R p— I { Right angle-huypotenuse-side ] :
| — - | cese ? y m;f:g?ca; d heLiﬂm;reeachjnguth B | | The triandes both have a right ande, the |
| | | | hupoteruse and one side are the sarme I
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YEAR TAF — REVISION AND COMMUNICATION,
P5 - LISTING AND DESCRIBING

I \hat do | need to be abe to do?

MATHEMATICS

Event: one or more outcomes from an experimertt
Outcome: the. result of an experment
Intersection: elemerts (parts) that are common to both sets

|l
|l
Bg the end of this unit you should be able to: | :
|
|1
|
* Complete and use Venn diagrams : | Union: the combination of elements in two sets
|l
|l
|1
|1
|1
|1

Work with organised lists
* Work with Sample spaces and probabilty

I

I

I

: * Interpret scatter dagrams (info on data Expected Vale: the vabe/ outcome that a prediction would suggest you wil get
| knoledge organser) Universal Set: the set that has al the elements

I Systematic: ordering values or outcomes with a strategy and sequence

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

I

Tomato salad (T) ~The probabilty of NOT getting a blue bal is g
J

L

The sum of the probabilties is |

::::::::::::::iI:::::::::::: ______________________ -
| i L b e of mgit |
_9“”—0 ised fist §p | Likeliness of a probabity |
| Mr and Mrs Lee visit a local restaurant. K C P I | I I I |
| They want to choose a starter and then a main meal. "’2 \F. S: C i | : Impossibe Even chance Certain |
| Here are the possible choices. h’ T SL Hl C : I Oor 07 0.5,% or 507 lor 1007 :
[ OSE L e >
Lo
| Starters Mains ST e MO | I The more lkely an evertt the further up the probabilty it wil be in comparison to |
| King prawns (K) o Hl T M | I another event (it wil have a probabilty closer to 1) |
awns ( izza (P) Ve e e e — —_
| B Ir [ e === =
Soup (S) Chicken (C)
: Halloumi cheese bites (H) Lasagne (L) Sum to I ‘ Probabilly s akias a vale belween O and |
Mushrooms (M) Fillet steak (F) The probabilty of getting a blue ball is 1
I 5
I
I
|

show the list of possible choices of starter and main.

[ — — S
| Experimental data 'Tables Vern digarams, Frequency trees :
| | > Frequency trees and two-
I Theoretical Wht e expect to happen The more triais that are | Frequency trees %’% way tables can show the I
| probabilty completed the closer | 60 peopl ustted the 200 one Saturday momr same information |
I expgﬂmeﬁ’[m p(obabmtg I 26 of them were aduts 13 of the adut’s I
Experimental | What actualy happens when ve and theoretical II favourite animal was an ekephant 24 of the |
I babilt ty it out || chicren's favourte anmal vas an elephant The total cobmns on two-
| propapiily probabilty become | wai tabes shon the |
| The probabilty becomes more accurate with more trigk. | : e possb depomndtors |
I Theoretical probabitty is proportional I Odt | Chid | Totd Pl - 22 :
e e e e —_
| T - T T === T | Eephat | 13 24 37 |
| Samgle SPACE The possble outcomes from roling a dee I P(Chid with favountel .
| ; I | Other 13 10 23 animal as elephant) = > |
| % g 1 2 = 4 5 6 PEwen = 3 ) : : Total 46 34 60 |
g mumber ond T
: . Ho| W [ 20 | 38 | 40 | OH | eH taks) |2 11 Venn dagam :
2]
L | 7] wlar|ar|ar]oar]|er ” i R [ » I
i @ @ Q@ [
_______________________ = , | |
., S - - - - 1
I Iﬂdepeﬂdeﬂt events | : inset A OND set B inset A OR set B inset A NOT in set A :
| The outcome of two events happening The P (A and B) I I P(ANB) P(AUB) P (4) P (4) |
|| outcome of the first evert has no bearing on the P (A)x P (B) I N, h
I outcome of the other = X | i_ |
| Tree daaram for ndevendert event | | £ zendept deveg\t§ ‘ The outcome of the first event has an impact on the ‘ I
| sobel has a bag with 3 ble counters and 2 yelow She picks a counter and replices it before the second pick | | eet lgeram Tor dependen second event |
I I even I
| Becduse ey are WWA the secend pek s te same prbesilly . | I O sock drawer has 5 black (md 4 white socks, Jamie picks 2 socks from the draner |
| 3 out of 53m bloe =P (BB) %x% = % — | Pick first sock 5 } P (BB) 5 ; 27 ——
| g - < 8 | : 5 % from the drawer the number I
3.2_6 = 9 4 — 5.4_20 = | of tems nthat draer is ko
: < Yelbw =P (BY) 557 25 § : | <} 8 B P (BW) *s T 72 8 rediced -~ the |
_ 23_ 6 s - o denominator is ako |
| 2 =P(¥YB) xg=5 ‘2_ | : 4 g } =P (WB) —xE 20 % reduced for the second |
T (Velow ) = 9 5 ick.
I 5 E)( E = i C?) I I 9 4 3 1Z C% i I
| Zoutof 5 are yelow (Yeow ] =PXY) 557 25 | | I_o white. sock has been removed 8 B P (WW) 3 9" 8 72 |



