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What do | need to be able

AEASONING WITH ALGEBRA...
Block |- Straight Line Graphs

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-

a x coordinate of 10

Qll the points on this Ine have

| Y410 .
| v
| el
I L s Lines paralel to the y axis take the form x
| \nteriectnon {2 = a and are vertical
points «
: AN G N Lines paralel to the x axis take the formy
| —* T \ = & and are horizontdl
I : T N althe points on this e have  eq (3,-2) (7,-2) (-2, -2)
I :1.; | ay coordinate of -2 al oy on this ne. because the
I y coordnate is -2
| Compare Gradients e
I 5 Y= The greater the &
| Y =mx +c L gradent — the steeper é\\\\m"s
| 4 y=5x the fne Q
oA ] .
| Trecoeffent of x (e = © 74| ¢ Lo uped Pt
| number in front of x) tels v [, Paralel Ines have the 67%7{3‘
| the gradent of the Ine _j same gradeent
| _

| (oA WYXt A axis Y intercept
|
| 4 y The coordnate of ay intercept
| wil always be (Og)
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
I -
| Find the equation from a graph
I ( 0 |) ¥,
| They 4 Tge_(}mdﬁmt y = 2% + 1
| intercept \ k' 3= 2
2 /1
: : The direction of the Ine indcates a posttive
| - T & gradient .
| 16 ¢ e
-2 W Gz,
: e : Q&\\\* 4%/74‘
3
I —4

Inear common difference by addition/ subtraction

The valve of ¢ is the point ait || g

“4hich the Ine crosses the Y|

Origin: (0,0) on a graph The poirt. the. two axes cross
Gradiert: the steepness of a ine

Intercept: where two Ines cross The y-intercept: where the line meets the y-axis
Co-ordnates: a set of vales that show an exact position on a graph
Linear: Inear graphs (straight ine) —

This represents a coordinate
(-3,-10)

snusO O N

II szajyizs: [

| The coefficlent of x (the number in front

[|  of ) tek us the gradernt 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.

3 x the x coordnate then — |

Draw a table to display this
informaition

pair

straight Ine

Plotting more points helps you decide
if your cakulations are correct (f
they do make a straight Ine)

Remember to join the points to make

I
I
I
|
|
|
I
I
I
|
You only need two poirts to form a :
I
I
I
|
|
|
I
I
dlne |
|

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. minmum cmrge
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
price 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




YERR 9 — REASONING WITH ALGESRA...
.. Block A: Forming and Soling Eq,uatlons

| What do | need to be able
| tOdO?

| By the end of this unit you should be. able to:
I Solve. inequaiities with negative numbers

I Solve equations with unknowrs on both sides
| Solve. inequaiities with unknowns on both

I sides
I

|

I

|
I
Inequaity: an inequality compares who vales showing if one is greater than, less than or :
equal to another I
Inverse: the operation that reverses the action :
I
I
I
I
I

Substitute: replace. a variable with a numerical value
Solve: find a numerical value that satisfies an equation

Substitute into formulge and equations
Rearrange. formulae

—— e d e e e
r——---------=-=-=—-=-=- b | r ____________________________
| Solve equations with brackels @ 11 Form and sokie nequaities @ |1 Inequtes with neagtives |
I i
: ot [we [&9 3r4-30 1] @ || Method | Make x poste fist :
30 | tox be ter than 1| |
I Expand the brackets || : (s e : | A=3x>17 :
| k|*|A|’f3|0‘|‘*|"|’|" ox + 2= 30 || Findthe possble range of vales II 3+ 3X |
: - x' -2 -2 :l 3+ 2> |l |: »2 >>l7+5x x is true for any value |
AR - I | i - smaler than -5 I
' EI: 11 Solve I s |
: X|K|,|x|x|x. bx =18 :I X = -3 4— ) — || |: =3 +3 I
18 -6 -0 x- I I D> |
| I x>3 1 CHECKTL |,
L O IR ol Saler Bigger 2-3-6) - 20 |
I R T T [ i+
 Equations with unknown on both sides :' nequolties vith wknown on both sides || 15 1} TRUE/ CORRECT |
I | Soling inequaities has the same method ds li I
: W53 2 ST :I equations “ Method 2 Feep the negtive x I
| -3x -3x x| 24 Ii 5(x+4)<3(x*2) Check il 1 2__3)( > !7 xis true for any valve |
| itl 2 -2 I
I xv5-24 A | Xt 2036 Il 5 p buger than -5 |
I 5 % || ax+20<6 5(-+4)<3(-8+2 Il 7= 74 |
| I X<-14 5(-4)<3(-6) I i} This cannot be
box-n ' :I x<-1 205 1 X232 : :
Xx<-1[ U< . ne...
L |L -20 8 srvler than - 18 ” J \ |
I _______________________________ o — ! i ) |
| Formule and Equations ~ Substitute in wies I x <D Km‘f;‘;ﬁﬁfg . %ZS;S;&Z |
|L Formulae — all expressed in symboks Equations — include numbers and can be solved |1 inequalty :
________________________________ - .
S — _ __________________ - I _______________________ =
: Rearranding Formulae (one g’[ep) : | Rearranaing Formulse (tWO step)
) I an equation (find x) I a formula (make x the subject)
X xryre 4x-3-9 xg—§=0‘l+
y | e Rearrange to make y the subject 13 43 \ > . Es
y=x-z 4= 2 20
‘ = 4X i 5+ 4 X=a+s
y—>*z2—>X Using inverse. operations or fact LS y

I
The steps are the same for soing and rearranging

Rearranging can akso be checked by substitution
Languace of rearrangng. ..

Rearrangng is often needed when using y = mx + ¢

eg Find the gradient of the line 2y -4x = 4

|
|
|
|
|
|
|
: famiies wil guide. you through
|
|
|
|
|
: Make y the subject first = 4x + 9

I
I
I
I
I
I
I
I
Y z X rearranging formulae I
I
I
I
I
I
I
I

|
| |
| |
| |
| |
| |
| |
| |
| |
\ J |

|
| |
| |
| |
| |
| |
|
: Gradent = 4= 2 |
A I
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YEAR @ — CONSTRUCTING IN 7D/3D...
. Biock 3: Three-dimersiondl Shapes

to do?

Bg the end of this unit you should be able to:
Name 2D & 3D shapes

»  Recognise Prisms

» Sketch and recognise nets

* Draw plans and elevations

*  Find areas of 2D shapes

*  Find Surface area for cubes, cuboids,
trigngular prisms and cylinders

*  Find the volume of 3D shapes

Iy
L
I'| Vertex: a point where two or more e segments meet

: | Edge a Ine. on the boundary joining two vertex

| : Cross-section: a view inside a sold shape made. by cutting through it

: | Prism: O 3D object with the same shape dt either end (cross-section)
|
I
I
I
I
Iy

_______________________________________________ 1
I Name. 2D & 3D shapes I| R@comge prisms 0 sold object with tvo identical ends |
: I| and flat sides I
| ‘ T
:‘.-A..DD:. S|
.
| Square Rectangk Trionge  Rhombus Trdpezim Parokeiogrom texagon I| T‘h@ section wil dko be identical I
| ) :l to the end faces :
| @
| . Triangplr Sme b |: 0 eylinder although with very similar properties does not |
| Cone % Sphere Priin Tetahedon O Puramid |I | have flat faces so is not categorised as a prism :
e e e e e e e e
gy Sy ey g gy S gyl g ey ey gy S g gy fmpliplinySptgeysdpsly el e e e
I Nets of cuboids |1 Sketch and recoarie rets l
I ’.f N I
: | : Do they have the same i I
Visudlise the folding numper of faces? r ] g
I of the net I - N— |
| Wl it make the : I L \where do the edges . V :
: cuboid with al sides | : ™y Join? T
touching 4;‘\ .
| I I ‘ Ore the shapes of the @ <“~ —'> :
| : | l:— - faces correct? |
I I )
e e — — — — — — — — — — — — — — — — — — — — — — J e o s — — — — — — — — — — — — — — — — — — — — J
r--——--""--"""""""{/(°"}¢; .~ /oo r-———=>—=—"™>—"™>—"™—"=—"—™—"™—"—"—=—
| Plam and e|evati0ﬂg : : SUffOCe area Skeiohtlaétﬂeiﬁfﬂmx‘m UOUHV\SU?N dl the sides : | vokjmes Volume is the 3D space it takes up — akso :
| 1 ol wil form he overal suriace areq | I known as capacty if using liquids to il the |
G X 7 e space
| 1 ﬁ‘ Poes T 1E1 .
> 7m s, T Cownting cubes
I . i | | Front and ayx7 % I : M- H Some. 3D shape. volumes can be |
I from side 3D Shape |1 bock X 3 | caboulated by counting the number of I
| 11 For cubes and 2x7 g | I cubes that fit inside the shape |
| T d‘“gci'on you a{h e Cfom'td@”g@ t:@ shope from s e Topand kg | B | |
etermines the front and side views L7 8
I__________ml______o____l__&_________J: foce and dowbke it Boltom 12x6 ] & : : [ Cubes/ Cuboids = base X width x height } :
I
|Qrw Of QD SMD@S o I | For other shopes - ol al the sdes | : Remember muttipleation is commutative |
| | | are. the same, so cakulate the | | |
| Rectange | [ [ ] Trange |1 ndudualy I S I
| Basexteght | | | | xBasexPerpendour beigt | Lo — — — — —— — —— — — — — — — 11 = Cross section |
|
I ol |
| = 5 : I SU({:UCC area CUhndefs The area of the circle : | I
| Pardlelogram/ Rhombus I : / 7T X radis? | : |
Base x Perpendouir height ‘ e L/
| Pen g I I Crenfererce] The vidth of ths face & the | I Prisms and cylinders I
| | | same as the cicumference. | | Cross section = area cross section x height I
| Orea of a trapezim Orea of a circle | | & 77 x dameter x heigt | | |
| larblxh. 7 X radis? I | W I L Height can also be described as depth |
I 2, I | o ————-——————————
' : 1
I @ | : [ 2 x 7o x rocds* + 7z X cameler x height ] I : Oreas — square Unts — Oreas and volumes can be. |
| ” 5 I || Vobmes —cube unts eftntemsofpr |



YEAR 9 — CONSTRUCTING IN 2D/3D...
o Block 4 Corstructions & congruency

What do | need to be able
to do?

By the end of this unit you should be able to:
Draw and medsure dngles

Corstruct scale drawings

Find locus of distance from points, ines, two
Ines

Corstruct perpendculars from points, ines,
angles

ldertify congruence

Identify congruent triangles

ocus: set of points with a common property
Perpendicular: ines that meet at 90°

Ocute: On ange larger than 0° and smaler than 90°

isector: a Ine that duides something into two equal parts

Obtuse: On dngle larger than 90° and smaller than 180°
Reflex: On angle larger than 180° and smaller than 360°

—

: The ange

Make sure the cross is at the end

he car image is

i

| Draw and megsure andles @)1 Scale drawings © | Locus of
| R Make a mark ot 35° with a percll

| Dmgngf 0nd Join to the ande pont (use a 0 pcture of a car 1§ drawn with a scale of 130

| /”T',“T‘\\(UM L .
: £, ,\/ For every lem on my image is

I"; ' /o \ 30cm in redl life

| /

I

I

Image - Real ife

| of the Ine (where you wart the o km - 30cm )<
| o) = \ploem - 300cm ¢/ =
e — o2 _

I ocus of a distance from ai straight ine
/

Qll points are
equidstant (the
same. dstance)

0ko a perpendicular bisector
Because if the points are

from ine Joined, this new ine. intersects
A v t ot a 90°
I Equpent reeded T
The ends of the Ine are \

Tre Ine s straight so a ruker
s used for the straight Ines
paralel to your original ine

fixed points

o

Join the intersections with a
kr
| poirts on this Ine are

ILocus of a distance from two ines

i
Feep the compass the same ol
size and draw two arcs from

[ Qo an angle bisector J equdstant from both ponts
This cuts the angle n half I::m:hr%mt::::::::::::
From the angk vertex draw two arcs that Conqment fi laures

cut the lines forming the angle

_},

Feep the compass the same size and use
" thenew arcs as centres to draw
intersecting arcs in the midde

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

=3

‘& Join the vertex to the intersection other
e S

. . Likto |
: OOHSthCtlHQ Tflde’S sters P o : | Congruent shapes are identical — all corresponding sides
| Side, Onge, Onge /—% /e | | and angles are the same size

T o [/ ) / \ | B L

| [EXEXERNNNENGN-= =—- ‘;‘— " | I ‘A 0CB - KM |
| Sde, Ongk, Sice —. | | 5 cm sy —
I s IIA 365cm  C K 55M
I Side, Side, Side - < I |
I ) I | Because al the angles are the same and 0C-KM BC-LM
| T | I triangles OBC and LM are. congyuent
| I

r

ff the point s in the corner
t can only make a quarter

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

¢ midde.

Equipment needed
The radus is the dstance

from the fixed point
circk

a point

Point
°

/ Lm

Use a compass and draw an
arc that cuts the Ine. Use the
point to place the compass

R

Font
d |
n

/

Feep the compass the same
dstance and now use your
new points to make new
interconnecting arcs

-

il Connecting the arcs makes the bisector

P is a point on the Ine. the steps are the same }

—

Conagruent triangles

Ol three sides on the triangle are the same size

Ongle-side-angle

Two angles and the side connecting them are. equal in
two trianges

Side-angle-side

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

Right angle-huypotenuse-side ]

The triangles both have a right andle, the
hypotenuse and one side are the same

L
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YEAR 9 — REASONING WITH NUMBER...
Block 5: Numbers

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

I
I
I
| By the end of this unit you should be able to: y
ldentify integers, real and rational numbers : :

* Work with directed number T
I

I

[

I

I

I

Integer: a whoke rumber that is postive. or negative

Rational: a number that can be made by diiding two integers
lrrational: a number that cannot be made by dviding two integers
Product: the resutt of a mutipication

Factor: integers that muttiply together to get another number

| .

|

I« Sole problems with number
e Find HoF/ LoM

: e (dd/ Subtract fractions

| ° Muttiply/ Divide fractions

|° Write numbers in standard form
|

______________ _||_________________________________l

| ntegers, real and rational numbers || Directed rumber @ o,

: Rational — root word: ratio || Odaition N Mutiplcation O=1 [j
I

2 2 $==c
: Real rumbers: - stems from 2| (- of the whok) ‘ - g. 000000 — :
making

: Irvational numbers: +/2 the solution is a decimal that ‘ I I Zero pair TWO 1" ft — - “{Uﬁm I

| L_never ends and does not repeat I : 1+1-0) — rezmir,g :

I ) tuming

| Thesquare root of a neggtive s not a red : : Subtraction Gereraisston them over :

| number and cannot be found 1l 00@®_ Disions are the inverse operations |

| I 600~ A& |

'r—::::::::::::::::_J lh— “Shret” — means lake |

IHCF/LCM o [ l'is a common factor of al (i Of remove i [ 6-5 ] [ b--4 ] :

| numbers

| Common factors are factors two or more numbers share O 8 . . 3 Brackets arond mﬁtgf subsiitutions heps remove :

Ca 10N errors

| HOF — Highest common factor O ’ O |

[ . da—b=2x5-(4) -10+4 -4 |

: | HCFof8and 30 | |

|~ Oddtion/ Subtraction of fractons 4 1

18] 1230)a 18 I0ddition/ Subtraction of fractions (R

2 ke equivalent fractions

) s w i ,
:‘ 30 |,2,5,5,6,\O,|5J50 ::§—§ }\\}\\}1\2\}\\}\\}_HHHHl\O\MM BT Eumwfg?ﬁn :
: LCM — Lowest common muttipe : : 15 B 15 denompnators :
I el Bl g ey g g eyl gy g gy g g g g gl g g g g g g g g g

([ LoMof9and 1|

|
(!
IQ‘MS;U 46)45,54 |
I Repeat it 3 2 b &
|\ R | maade)aseo e H " ot 2xd - =
| \

arts
multipls match P many (ons

————————————————— I —_— _ :
4 3 Total number of
St om @ PN ;

|
|
|
|
|
I |
I |
| |
Ory rumber Ony integer |
: ss than 10 |: 4 :
|
| [l (' Remember to use reciprocals ) |
I[ 6 x 109+ §x 107 L5x 10°) = 3) 1 |
:[ | sx )+ (0.3x 00) | ,; =2 | Reoresered |
= 600000 + 500000 [ 4 4 reciproca 8 |
- 5|03
: - 1400000 5+03 x 7= 107 4) gies the _ |_5 |
- L4x (0 =5x 104 12 same |
| — 8 || 5 X ? outcome. |




YERR & — RERSONING WITH NUMBER...
Block o: Using Percentages

)

: I
: : : ercert: parts per 100 — written using the / symbol
I | 1 Equivaent: of equal vale
| By the end of this unit you shoukd be abe to: ' Original amount: The. amount you are starting with
|+ Use FDP equivaience || Mutipler: the rumber you are muttivhing by

|« Cakulate percentage increase and decredse : : Profit: the income take away any expenses/ costs
le Express percentage change I
e Soe reverse percentage probems [

: * Solve percentage problems (cakculator and ||

| o cakulator problems) 11

| I

______________ _||_________________________________l
_______________________________________________ :
| FDP Equivderce @ |Convertm P @ .
I Percentage |I I
: - T 00/ - abok - 00 hndedtrs |, The ako 70 0t of 100 '
| 3 N || 0 5 gy —> sques —> — /0 Eu?gridths :
| < 10 hundredths |I 100 70- 100 70 "hundreaths’ '
2 10 out of 100 |I Using = 7 "tenths’ I
: e N 07 I| caloulator a7 :
| 10 _1_ 00 One hundreath I| Be careful of recurring decimals |
| 100 1 (one whole split into 100 equal parts) :| E —> | <0 | convert toa deomdl g - 0'5.333535 I
I ones tenths hundredths || \ 3 B (;3 |
: P |: ;erlggéjgmg toa The dot dbove the 3 :
—— e — — e —— e — — — — — — —— — I —_—_ e e e e e e e e e —— —— — —— — —— — —— —
_______________________________ e |
| Percentage Increase/ Decrease @ | | Percentage change € |
|
| Decrease Increase 1 I
. . | | bought. a phone for £200
| < 00/ . or ., | |
L | | |
I 100/ Oll vales of
| —» . | A
| 427 Decrease by 587 norease by 27 1) — e change. compare :
| vale
| Miter 00/+12/-10/  Moper 1| Pecerig s |
| 100058 - 042 4 Less than | 00+ 0~ 112+ Morelhwn | 1 B 73 |
- ———————— — — — — — — — — — | I
r-—————— " " == ———————— 1 . .
: Reverse Percentages : | Difference invalues :
I 1407 of my rumber is | I L [
| 407 of my number is 16 4 Whdt is the origindl | I I
| What am | thirking of? rumber? | : I
I I | boughnt a house for £180,000,1 :
: Original Nurmber (1007/) Orignal Number (1007) : | lter soud  for £216,000 I
r N ~ ™ I I
| [ee[al 4 ale4]4]4]4] IeleIeleleleleleIe(elelelelel:: 2 |
N J | ET50000 | I
| N—— I
| 6 84 e - |
: 407 - 16 Try to scale down to 10/ or 4o/ - 84 : | Percertage profit |
' 177 and then scale. back up L I I
| 07~ 4 0 100/ l Olg; ] g ) 1 orey e oot 26000 00 20/ |
| 1007 = 40 B | L vaie) I
_______________ -



YEAR 4 —

@whisto_maths

|

|

|

|

: By the end of this unit you should be able to: Depost
| Solve. problems with bils and bank PO
| statements Unitary
| * Cacvote smpk interest ay
| * Cdculdte compound interest

| « Caculdate wages and taxes

|« Sole problems with exchange rates
|

|

 Solve unit pricing problems

RERSONING WITH NUMBER...

Block 7: Maths & Morey

Credt: money being placed into a bark account
Debit: money that leaves a bank dccount

an inttial payment. (often a way of securing an item you wil later pay for)

Per Onnum: each year

one — the cost of one

______________ a1
N S T T T T T T T T T T T, T T T T T T 1
| Bils and Bark Statements | | Simpe Interest Mores 3 |
| Bils — tell you the amount items cost and can show how : | For each year of investment the interest remains the same 250 |
I
I much money uou reed 1o pay Menu Price | I Principal amount xInterest Rate x Years & |
| Some can inclide a totdl | 100 150 |
| Look for dfferent units Mk 89p | : Prircipal amourt is the amount invested in the account 100 |
: (s it in pence or pounds) | Ty £1.50 : | &g lhvest £100 at 30/ smple interest for 4 years 50 H |
| . I | 100x30x4 _ £120 This account eamed £120 interest AL 1o :
| ank Statements | | 100 Ot the end of year 4 they have £220 YWJ
| Bonk statement con have negative balances if the money |_ T T T T T T T T T T T e T T T T T 1
ey
| spent s higher than the money coming into the account | |COmPOUﬂd Interest 300 — |
: | Interest is added to the current value of investmert at the 250 :
| Date | Description | Credt | Debt | Balonce | | end of each year so the next year’s interest is greater 200 B
) I
: S‘jvt Salary £1500 £1500 : | Principal amount x Multiplier Y €ars 150 :
| 100
: s‘j;; Mortgage £600 £900 : | eg hvest £100 at 30/ compound nterest for 4 uears . :
I
| n | 1 100 x 1.3* = £285.61 This account has £285.61 in totdl |
| é;p Bday Money £15 £915 | : at the end of the 4 years 0 1 3 Ve |
- Y —//——— |l - |
———————————— —-_——_—_——_—- -y = — — — — — — — —
I W 1]
ages and Taxes |1 Excl Rates |
| Vake Odded Tax (VOT) |
I : : Sdlaries fall into tax brackets — which means they | 14 |
| VaT s Pagai‘e to the government by a TR this much each month from their salary I 1 XL >l $1.40 :
| busiess b the UR VOT s 20/ and | — — I i
axable Income ax Rate I
| odded to items that are bought |l T — : : I
I I I £50001 to £150 000 40% I I X 200 X 200 |
: Essential items sueh as food do ot : : over £160 000 45% I v v |
inchde VOT Over time |
I | | Time and a half — mears 15 ties their hourly rate : I £200 > £280 |
L | | Doubke — 2 times their hourly rate | : x1.4 I
—r——_——————— e e — — — T I
| { Init Dyini [ When making estimates it is akso useful to use estimates to |
I Unit Pricn To cakculate unit per cost you diide by | : check if our solution is reasonable |
: 4 Oranges 5 cupeakes the cost N I
£1 £1.20 ' |
| e s pp— | | Use inverse operations to reverse the exchange process |
I
I 4 —
| 4 = £1.00 D +2 5=£120 B HECRE I : I Common Currencies :
| 2=£0.50 +5 I : United Kingdom £ Pounds I
| There is a directly proportional I I United States of Omerica S Dolars |
| 1=£0.25 1=£0.20 relationship between the cost and N Europe £ Euros |
| Cost per Unit number of units N |
- - - - S ]



YEAR 9 — REASONING WITH GEOMETRY...
Block &: Deduction

What do | need to be able
to do?

Parale! two straight lines that never meet with the same gradient
Perpendicular: two straight nes that meet at 90°

Transversal a Ine that crosses at kast two other lines

P

I

|

|

|

By the end of this unit you should be. abe to: :
olygon: a 2D shape made. from straight edges :
|

|

|

I

I

* Solve ange problems
e Mdke conjectures with angles

I

|

I

I

|

I

: *  ldentify angles in paralel Ines
I

: * Moke conjectures with shapes
I

I

| | I | Os angles on a Ine add up to 180° co-interior dangles can I
I| | | ko be caculated from dpplying alternate/ corresponding I

e I e e e |

: Otternate andles [} ! | Corresponding angles 0' | Co-lntenor anakes (R ] :
¥

I | | | B Because co-nterior anges I
| 70°

I |7 Because correspondin ! I ‘ have a sum of 160° {re I

: Because dtermate anges dre angks are equal the ’ : | highlighted angke s 110° :

| equal the highlighted angles | highlghted anges are the | | 3 © |

| are the same size | e Size.

I

I

—— e e —— ——— ll_ _______________ _!l_______fUl@_S{LSt ______ -
e, - - - - -7 -/ i
| SO|W\0) UlYMk’, problems Link angle facts to algebra Form an equation State the reason Solve :
I o
Ondes on a straignt Line . . The sum of angles on a 2 4x = 180° |
I 160° 2 N 2x +4x =180 straight Ine is 180 © X+ dx |
| e 6x = 180° |
: Vertica e oncies A Triandes Interior Ongles x=30° |
ertically oppostte ang /% o The angles erclosed by the I
| Fqua L2 Sum of angles is 180 oobon |
I ) ' £ \

Qngles around a point , |
| 360 ° /‘/ﬁ \ / \ lsosceles have the same (number of sides — 2) x 180 |
e T T
F————— s T T T T T
| Making conjectures with angles Making conjectures with shapes

Heywords and facts to recall with shape

"0 0O O
s Oreai the amount of space inside a shape

meets the
circumference in a
semi circk s 90°

180 —85 —5=90 Opposwte angks are equal

180 —45 —45=90

angks in a Ore pair of equal andles

triange 15 160°

/

|
I
| [ :
| [ |
| i |
I
| Somelimes W Permeter: the length around a shape :
I [ | Regular Polygons: Oll sides and angjes are equal |
| [
| I Quadrilateral Facts :
| Proving a conjecture Disproving a conjecture [ q |
quare
I 01 pattern is noticed for Only one counterexample is neededto 11 || Paralelogram
| | Ol sdes eq,ui[ see Oppostte sides are paralel |
| many cases ) ~ dsprove a conjecture | I Ol angkes 40 m Opposite angles are equal |
| | : Oppostte sides are paralel Co-nterior angks I
|
EVASTANY [} i
N |
Ol angles 90° I
4 I
v Oppostte sides are paralel e fite I
L No parale! nes
: Opply the angke rues Test the theory Make conjecture : : /\ ot L Equal kngths on top sides |
L7 Equal kengths on bottom
| The sum of 180 —70 =20 =90 The angk that [ ¥ X Gl sdes equdl size / S\d@es ’ :
| [
|
|
I |
| I
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Block 9 Rotation & Transkation

to do?

| Ly
| N
| : |
: By the end of this unit you should be able to: | :
| ¢ ldentify the order of rotational symmetry Iy
| * Rolate a shape about a pont on the |
| shape |
|« Rotate a shape dbout a porrt not on a : |
I shape | |
I e Trarsite by a gjven vector | |
: * Compare rotations and reflections | :

Rotate: a rotation is a circular movement

Symmetry: when two or more parts are identical after a transformation
Vertex: a point two edges meet

Horizontal: from side to side

Vertical: from up to down

______________________ -II________________________-I
| Rotational Summetry Tracng porer bes check || Trgnglaition aind vector notation
| rotationdl synmetry | |
| ¥ How far left or right to move
| | Trace your shape (mark | Negative vale (eft)
| the centre point) I I Vector — 1 — Posttive vale (right)
| | | Notation -2
I 2 Rotaite your lraeing I : How far up or down to move
I paper on top of the ¥ Neggtive valve (down)
: original through 360° ¥ _3 Posttive value (up)
Trarslation
| ) 3 Count the times it fits : | ( 3 )
| v back into itseff | : /
I |
| O regular pertagon has rotational symmetry of order 5 | : Every vertex has been transiated
S 4 the same. amourt
i— ————————————————————— Sl & -3
| Rotate from a point (in a shape) : : (3)
| O gn dl — | Trace the o(i@inal ghape I I / The Image has been moved 3
<have. (mark the point of rotation) I squares to the left and 3
I 4 /‘\ ' | Origindl SqUAres up
| 2 teep the port inthe same. | | shape
| ;,t 1 place and tum the tracing S S
I gt N paper -~ T, T T T T T~
! LT N || Compare rotations and reflections
| Portof H i 3. Draw the new shape
| rolation by / | o Reflections are a mirror image
| 4 0 0 : : ! of the orignal shape
| mage 90° I :
% ; -] -1
I clocknise Cookwse  OntiCockse | : ; Information needed to perform a
Lo O refiolion
| ) , _i | - Line of reflection (Mrror Ine)
| Rotate from a point (outside a shape) 1
: Image. 90° anti - clockwise : :
I
: Point of -y"ﬂL | Trace the original shape I : - Rotations are the movement of a shape in a
| rotation (;—“ "E (mark the point of rotation) : | /\ circular motion
| \4;\&‘ J 2 Feep the port n the same. || {\ A. J
| Pay = dlace. and tum the tracing [ et N Information needed to perform a rotation
I - o paper [ - - Poirt of rotation
| Ll_,A I 'i/" - Direction of rotation
: 2 D22 772 | : - Degrees of rotation
Origingl I
| shape I
- -
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@whisto_maths

Use Puthagoras” theorem on axes
Explore. proofs of Pythagoras” theorem

-
| What do [ need to be able |1 Freuwords

I I

| {o do? : |

| - l

| By the end of this unit you should be abke to: : | Square number: the output of a number muttipled by itsef

||+ Use square and cue rools 1| Square root: a value that can be mutpled by itsef to gve a square number

| ¢ ldentify the hypotenuse | H the arcest ot andled triandke. O te. the. risht and
|+ Cakubte the hypotenuse || Hypotenuse: the largest side on a right. angled triangle. Olways opposite the right. angle
|« Find a missing side in a Kight angled : | Opposite: the side oppostte the angle of interest

: triangle | : Odjacent: the side next to the angle of interest

| N

| L)

REASONING WITH GEOMETRY...
Block 10: Puthagoras’ theorem

I

—_—————_——_—_e—_e—_ee—_ee—_eee—_ e e —_—————— e ——_ e e e e e e e e e e e e — — — — — — — — — —
[ Squresandsqurerodts @ einoson o igentfythe hypoterse. |
I quares Square roots o Vo isthe square root symbol Identrfu the’ hUP OtCﬂUS@ I
2 |
|0 OO OO0 OOoOoO This can ako be written as 6 _ |
| OO0 OO0 OO0O B%\/?Sf@ﬂr |: I
| OO0 oOooO eeause 6 x I I
oooo I
: SR 4x4  5xd 6x6 7«7 gx8 x4 00 ” / I
. I
: | 4 9 16 A 36 49 64 &l 100 : : HQPOt envse |
| Square numbers 1 I
e = |
T T 1 |
| Determine if a triange is right-anged I The hupotenuse i abias the I
| | | longest side on a triangle. because it |
| 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? :| :
s |
| 2,02 _ 2 | Polygors can stil have a |
| eg a 2+b ) hy}iotenuse Substituting the rumbers into the || . e Tpotenuse f s spit p o |
| 3*+4°=5 } theorem shows tht this is a || trianges and opposite a right |
| =3 b=4 ¢-5 9 +16 =25 right-angled triange |L ange |
________________________________ — — — — — — — — — — — — — — —]
r-—————- - - = —=——— A ————————————————I ______________ I
: Caleulate the hupotenuse : | Calculaite. missing sides ! Puthagoras’ theorem on a |
I |
| 6 g Either of the | I Etther of the :| (M I
| 3cm cm short sides | | Hypotenuse 15 cm short sides |I PeTTRy——— I
| . can be. | | con be. I| y ind the length of the Ine segment |
| o docked aorb || labeled 4 or b II 6 |
| ypotenuse | I a 12cm |I > The segment can |
I I | |I ‘ T be made into a |
: a? + b? = hypotenuse? : I a? + b%? = hypotenuse? |: z right-angled |
dd
| | : 1224h2 = 152 ” L ; ttrren gteie?oi e :
: vies foraand b 3 T6% = hypotenuse? : | | Substitute in the values you are given I crEs e dagrom :
I 9 + 36 = hypotenuse? | : 144 + b? = 225 :: The ne segment is the hupotenuse |
! 45 = hypotenuse? | !
| 2 To firnd the ypotenuse™ : Rearrangg the equation by subtracting the shorter l a? + b? = hypotenuse? |
| hypotenuse | | square. from the hypotenuse squared :l — |
| square root the V45 = hypotenuse : | Square o0t 0 b2 =111 |: The lengths of a and b are the |
| sum of the | find the. lervih { | sides of the triangle |
I Squares of the 6.71cm = hypotenuse I I O{ thg S\d?/ b =+v111 =10.54 cm II I
| shorter sides | | | Be carefulto check the scake on the aes |
| — | e e -
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. Block 12: Soling ratio & proportion problems

What do | need to be able |1 Feywords
to do?
Proportion: a comparison between two numbers
Buy the end of thisurit you shoukd b abk to Rattio: a ratio shows the relative size of two variables

* Use conversion graphs by the same scale factor
* Solve problems vith verse proportion Inverse. proportion: as one variable. is muttipled by a scale factor the other is diided by the

* Solve ratio problems same. scae. factor

| I |
| I |
| I |
| I |
| |
|
Solve. problems with direct proportion : : Direct proportion: as ore variabe 1s muttipled by a scale factor the other variabke is muttivled |
| |
) |
) |
* Solve ‘best buy problems : : :

) |

e I e e e |
e, T T T T |
| Direct Proport|on gy e anable chupggs e lverchargs - @ | | Conversion Graphs carvure o vtk R )
| = Th tiicative cha : | g <—— This s aWays 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 : = ; :
o) 50
| 4 cars of pop = £240 . >\ 12 cans of pop = £720 o I T mies To make conversions between unts you need to find the |
| S ] ‘ £120 S : I / point to compare — then find the associated point by I
> cans of pop =
I This multipler is the same if you work out how much | | is vital 9 P Y o I
| 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 | I

I I
______________________ 4

I
I l I
| : ' |
| Examples of inversely proportiona T s inversely proportional to G. When T=2 then G =20 | I To cakuldte best buys you need tobe abke to |
| Lo +2 I compare the cost of one unit or units of

I < N /\ l 4 I
Time taken to il a pool and the l equal amounts I
: number of taps unning T | 4 8 I |
| 6 50 | a0 | 5 I Shop A B |
Time taken to paint a room and the | | 3 cans for 93 I
| rumber of workers AN | | 4 cans for £120 cors for 43p|
!_____________________iz___+_4 _____ I l£1.20+4 l£0.93+3|
———————————————————————————— - |

e I

lcans £030 leanis £031
:Sharm a whok into a given ratio 0: : | Finding, a vaboe given In (or ) (R ] : | Cotperten ot S, :
I Jomes and Lucy share £350 n the ratio 34 (]| nside i box are blue and red pers in the ratio 51 | | : I
I Work out how much each person eams [ | there are 10 red pers how many blue pens are | | Shop Alis the best vale as it is I cheaper per ||
: Model the. Question James : : there? : | can of pop :
| James: Lucy |:|:|:| 1 Model the Question Blee pens | : Shop A |
34 HEEC Y Omrm i ot 0 D L |
I Lucy I . - Ore.unit | | 4+ £1.20 l 3+ £0.93 |
: F—L\lzchl;heﬁ\ga:g ofonepat 350 7-£50 : : - ‘igepgg Red pers - 10 pens : | Costper £lbus 3333 £lbwgs 323 :
b ) l ound

| 7 parts to share between D = one part I I : i cars; of pop cars. of pop I
| (5 Janes, 4 Ly - £30 [ | Put back into the qestion I I

’ Ble pers = 5x 10 =50 pens |
| Put back into the. avestion I Bix Red I | Shop A s stil shown as being the best vale but | |

Put back into the question I I
| James 30e50-£50 5 . I (I1111 | | pou dttenton to the unt you are cakuiating, per I
James: Lucy : : . o) W : | item or per pound :

[u—

X 50 i|’ £350] | 50 |O Redpens = 1x 10= 0 pens | I : I
QE, 50 EQOOD HEEE 1 | : Best vabe i the most prodct for the |
L 4 tn0-pa00 11| There are 20Be Pens ¥ owest price per unt I
LK e e S ]



VEAR 9 — REASONING WITH GEOMETRY...
Block 13: Rates

By the end of this unit you shoukd be able to: Convert: change _
* Solve speed, dstance, time questions Mass: a measure. of how much matter is in an object. Commonly measured by weight

|

;
Ly
Ly
Ly
Ly

Use distance time graphs : : Origin: the. coordinate. (0, 0)

Ly
Ly
Ly
Ly
l

Solve. density, mass, vobme. probkerms Volme: the. amount of 3D space. a shape takes p

Soke fon probkms Substitute: putting numbers where letters are — replacing numbers into a formula
» Use flow graphs

* Interpret rates of change and their units

—_—————— e ————————
L]

(o] )

Before calculations — make sure you are X 60
working in the same units as the speed

.

per” for every distance
eg 80 miks per hour (mph) time
Travel 80 miles every hour

I
I
[
[
[
[
You can use a 0 05 1 2 25 I
I
[
[
[
[
I

I
|
|
|
I
I
I
| doubl, rumber Hours Learn or learn how o . _ distance
: il rearrance. the formular for ime = speed
Mi
| B les 0 40 30 160 200 speed, distance and time
: Substitute in the variables gven SIRENED S gEsil XENG
| ¢4 O bodt traveks at a corstant speed for 2.5 hours ear mode ML I
I It travels 300 miles can help to = - T = 1
| 300 e cabuate mph 11 Distance — Time araphs |
I | | Gradient = speed |
| i Edch part i haif | | The steeper a gradent the faster |
| | | | | o hour I the speed " ’ |
_ ) orizortal Ines represent staying stil

< »  Eachpart s 60 I I — = 2 metres per min |
: 2.5 hours mies | | 5 |
_______________________ | I I
r—-— - - - - "—- - —-"—-"\—-"—"\— — — - | |
| Density, Mass, Volme £ |
I mass e I
| density = mass volume = ! g The distance coming closer |
| volume density |2 to home shows the refum |
| TG Journey |
I mass = volume X density : : P / :
I 5
I | | 2 |
I e of Oreai of cross Derth | : - lmitﬁ :
I vome of prism  — X Depl |
| secton (R M1 0 5 10 1T?me (nginufjs) 30035 Moters per mnte |
L o e __ |
- "—"""”">"»¥">”"”¥”/”"”"”"”"—"""”"”/-""”7/7""”""”"7 T T T T ST T == -

Flow probems & araphs | Rates of change & units

| Common rates of change relationships Speed: mies per hour
This wil fil at a constant rate, then as the space decreases it wil | Excharve rates. «
speed up and the neck of the bottle fil at a faster constant speed | Revisit your conversions belween units Cange rLes: euros per poun

Units are important
N Ersure any volume
£ cakulations are the same unit
° as the rate of flow

|

| +1000

: melres kiometres
|

The cyinder wil fill at a constant speed

I
| I :
| I |
| | |
I
: | | of ength and capacity Density;: mass per volme :
I
| I :
| I |
| I |
I I |
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What do | need to be able

to do?

By the end of this unit you should be able to:
Find single event probabiity
*  Find relative frequency

*  Find expected outcomes

*  find independent events

*  Use diagrams to work out probabilties

Block 14 Probability

|
I
I
Probabity: the chance that something wil happen |
Independent: an evert that is not effected by any other events :
Chance: the lkelhood of a particular outcome. I
vent: the outcome of a probabilty — a set of possble outcomes :

I

|

|

E
Biased: a buitt in error that makes all values wrong by a certain amount

L l
: The probabilty scale ol | Sindle event probabilty o Relative Frequency :
| I I | | | ‘ Probabilty s alwaus a valse between 0 and | ‘ : I Frequency of event |
| Impossble Even chance Cetan |1 L I Total ber of out I
| Oor07 05, X or 507 tor 1007 || —, e probabilly of gelling a ble bl s = I} O 1ONNIYE! O ONITOINEE |
| 2 I o O = Tre probabilty of NOT getting a bloe ball IS s« | |
| > I (o o L . I Remember to catuate or dentify the overall |
| The more lkely an event the further up the probabilty it 1 o The sum of the probabiltes is 1 I | number of outcomes! |
| il be ncomparson to another event [ L] I
I oo = (1. vil have a probabxlltg closer to ) I : : Colowr Frequency Relative |1
The tabke shows the probability of sekecting a tupe of chocolats
I OOO /I/v I | | I I € Lapie SNOWS provaolity or seecting a lype or cnocodle I I Ffe@uemg :
I | T T T T I I I Dark Milk White |
I — [ I Green ) 03 I
| Thereare 2 ' ' T 015 035 [ I
| prkandd There are 5 possibl outcomes [ Yelow 12 06 |
I yelow bals, so So 5 intervals on this scake, each [l Plihite chocolate) = | — 0.5 — 035 [ |
they have the interval valoe is % 1 -05 I Blue 2 0l |
wsameprobablly ' _ P I |
r--—-———""-—-—-—--"""""—"--"-"—-"-"-"-"-"-"--=-=-="-"-"" 1| 20 |
: Expected outcomes Expected outcomes are estimations It is a long term average rather than a :I |
| prediction I: Relative frequency can be used to find expected :
| I outcomes |
: Dark Milk White S :}eesxpenment s carned ot 400 ” eg Use the relative probabilty to find the :
d f
| 015 035 0.5 Show that dark chocoldte is expected 1] e\g%ezicg g;iome or green thee are |
I l , to be selected 60 times :I |
I ' I I
| The sum of the probabilties is 1 0.15 x 400 =60 || Relative frequency x Number of Umes I
| It 0.3 x 100 = 30 I
rrre——-——-——--——-1r———------—mm—----—-—-_--m-—-r—- -8 —”:---—-—_———_— 'I
Independent events || sing didarams  Recap Vern dagrams, Sampke space dgrams and Two-way OI
S . II I
“o 23 Theroling of one dee has no impact on the [l Car Bus Wok | Total
- j'}" roling of the other. The indvidual probabilties : : Boys 5 24 14 53
\'--‘ should be calculdted separately 1 ort o 20 2 7
: : T | a1 | 4 | 2 100

@

Find the probabilty
of getling a 5 and
ared

The possble outcomes from roling a dce

1 2 = 4 5 6
H | IH [2aH [3H | 4H | OH | 6A
T | W ar| 37| 4r] o7 6l




YEAR & — REPRESENTATIONS...
o Block 15: Qlgebraic Representatlon

What do | need to be able
to do?

r

I

I

: Quadratic: a curved graph with the highest power being 2 Square power
| Cubic: ai curved graph with the highest power being 3 Cubie power
|

I

I

I

|

|

I

I

I

I

By the end of this unit you should be able to: |
Origin: the coordinate (0, 0) I
I

I

I

I

|

| |
| |
| |
| |
' |
| * Draw quadratic graphs |
|« Interpret quadratic graphs |
| o Iterpret other graphs including reciprocas |
|« Represert inequaities |
| |
' |

—

inear: Increasing or decreasing at the same rate

———— —— — — — — — — — — ] — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Substitute the. x vales into the equation of gour ine. to find the y coordnates

| y=x*+4x+3 |

| I
| I
I . |
: / ; x | -4 / ?\ 2 -1 0 1 :
5
| . y 3 \ of -1 | o 3 8 |
| If x%s the highest power in your equation ) Intersection with e |
I then you have a quadratic araph the y axs
I ’ / | Coordinate 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 I
: Interpret other araphs Reciprocal Graphs Exponential Graphs I
Cubie Graphs _ I
| . |
:[ y=x>+2x°—2x+1 ] y=; |
I
: 7 If x3is the highest power in your equation : [ I
I ® then you have a cubic graph A :
I j o4 Exponertial I
: , 1 graphs have a I
I Reciprocal graphs never touch I I povier of x :
| the y axis I
| - This 1s because x cannot be 0 |
I 2 This is an asymptote I
- |
L, e e e e !
| Represent Inequalties . . The sold Ine. shows that the inequaty includes al :
| | the points on this Ine
| Muttipk methods of representing inequaities ] I
| ot [ y=2x+1 | :
: x <4 Z I
| . I
I 0l valves are less than 4 f L 2 2 I
I O f () 3 . =1 I
| < 7
I 0 1 2 3 4 5 [¢] o I
| —+——F+—F+—+— \ :
I The shaded area indicates al I
I The dotted ine shows that the inequalty does ot possble sobtions to ths nequality |
: The shaded area indicates all possible values of x include these points |



	Paper 1
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14


