YEAR 9 — REASONING WITH ALGEBRA. ..
Straight Line Graphs

@whisto_maths
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|
| What do Ineedto be able || feywords .
| to do? | | Gradent: the steepness of a ne :
I I'l' Intercept: where two lines cross The y-intercept: where the e meets the y-axis I
: By t’é} end of this nit you shoukd be abe to: : : Paralel: two Ines that never meet with the same gradient |
| COQEZZ %@‘f@”&; | | Go-ordnate: a set of values that show an exact posttion on a graph :
|« Understond and e y= mx * ¢ : : Linear: Inear graphs (straight Ine) — near common difference. by addition/ subtraction I
: » find the equation of a I from a graph | | Osymptote: a straight Ine that a graph wil never meet |
| hiemrel gradent and intercepts of real- | | Reclprocal a pair of numbers that muttiply together to gve | I
| (fegaphs | 1 Perpendcular: two nes that meet at a right angle :
—— e d e
: Lines PW&“@' to the axes o Oll the points on this ne have | P'Ottln@ Uy=mx+*c Wﬂphg Q :
| va a x coordinate of 10
| [ [ 10 1 y=3x—1 3 xthe x coordnate then — ||
| //V e I x |-3{0|3 Draw a table to display this :
I - Lines paralel to the y axis take the form x Il y [-10] -] & information |
| \nteriectlon [ 1, = a and are vertical : : |
ponts X This represents a coordinate. pair
: T T Lines paralel to the x axis take the form y -0 :
| I R \ = a and are horizontal : : s |
I : [T ] N Qlithe ports onthis ne have — eg(3,-2) (7,-2) (-2,-2) 1 # You oy need two ponts to fom g~ |
| ol a y coordinate of -2 alllay on thi Ine. because the [ j‘ straight Ine. |
| y coordnate is -2 1] § I
——————————————————————————————— : |
| Compaf e Gmdlents ! \25\\% : : 3 Plotting more points helps you decide |
| 7 Y= The greater the (é& 1 if your caculations are correct (f I
y=mx+c gradent — the steeper W == TYTEI [ they do make astraight Ine)
: 4 Q%X the e Q) I: :
I
l x i % I l
| Thecoefficent of x the = 7° .77 ¢ ¢ 2% ’g.%x_ar 9@”@ I Remermber 1o jon the pornts to make. |
I rumber in front of x) tels us /, Paralel Ines have the ‘7%7{3\ Il 43 I
| the gradent of the ine / j same gradent 1 ] I
I ot A, A I e e e I

r-—H——mmmm—m"""—-1, - - - - -n-n-mm-mmmm-”mm-—_m-M-mm—-—-_--—- 1
I Compar e Inter Gﬁpts y =mx+c T:e y\:athy)je ?f cisthe pf;\m “t || y-mx*c The equation of a e |
I 02) 2+ 2 bch he lge- C{Ogsest “U 1| The coeffient of  (the rumber in front can be rearranged Eg | |
: ; LA oxs. ¥ iniercep [|  of ) tek us the gradernt of the Ine y=C*mx :
I -
| | tf%X The coordinate of a y intercept |: \ Th@ vale of ¢ is the point at C=y—mx |
| il awags be (Oc) I Y= mx + ¢ yich the Ine crosses the y- Identfy which coefficent | |
| — | | V\ f axis Y intercept you are. identifying or I
| ‘% U’%X'Af Lines with the same y- I y and x are coordnates comparng I
| E‘ intercept cross in the same ========================-'|'
= an \0 » poee | Real e araphs |
———————— ’— —_———— e —— — — — — — — —— —| A plumber charges a £25 callout fee, and then £12.50 for every hour. The g~lntercepth;hows the :
- _ - - _ ________________ Complete the table of values to show the cost of hiring the plumber. minimum cnarge.
: Find the CQU&UOH froma N aPh I Tme®) | 0 1 2 3 8 The gradent represents the/ |
I (ol) y The Gracrt. :: Cost (£) £25 €125 price per mie |
I ﬂt’e Y ; : 6 _r; o y=2x+1 I real Ife. graphs ke this valves will aiways be. positive. because they |
I g \ ; : 37 || Medsure distances or objects which cannot be negative :
: : The drrection of the Ine indcates a positive :| Direct Proportion graphs  To represent direct proportion the graph must start ot the orign |
1

I -2 -] no2 3 4F gmdlent /’/ I A box of pens costs £2.30 I

B Q) S, Il |
I ! 6 % /}pe " When you have O pens Complete the table of values to show the cost of buying boxes of pens.

-2l W Iy, this has 0 cost Boxes 0 1 2 3 8 |
! S &

SR & % I\ T gradient shows the Cost (£) £230 I

: 3 Il price. per pen |




YERR 4 — REASONING WITH ALGESRA. ..
Forming and Solving Equations

@whisto_maths

| What do | need to be able
| t0d07

| By the end of this unit you should be. able to:
| = Sole inequaities with negative numbers

| * Sobe equations with unknowns on both sides
|+ Solve inequalties with unknowns on both

I sides
I

|

I

|
I
Inequaity: an inequality compares who valves showing if one is greater than, less than or :
equal to another I
Variable: a quartity that may change within the context of the probem |
Rearrange: Change the order :
Inverse operation: the operation that reverses the action I
Substitute: replace. a variable with a numerical value :

I

Substitute into formulge and equations
Solve: find a numerical value that satisfies an equation

Rearrange. formulae

—— e d e e e
r——---------=-=-=—-=-=- b | r ____________________________
| Soke equatiors vith brackets @ | Form and sobe nequaities @ |1 nequalties vith neatives |
I i
: 204 | a4 | x4 3(2x+4)- 30 :| .@ I: Method | Make x posttive first :
30 R 46 number is greater than |1
a LS S - | ind the possible range of values * *
I 30 - bx + 12=30 I I - :I 2 N l7 + 3y e ) :
| T = -2 -2 || A+ 2>l II 7o XS rueorhangvae |
| 30 = I Solve | | 5 3 smler than -5 |
: x|x|,|x|x|x. bx =18 :I X = -3 4— ) — || |: =3 +3 I
18 -6 -0 x- I I D> |
| I x>3 1 CHECKT |,
L O IR ol Saler Bigger 2-3-6) - 20 |
I T R T [ i+
 Equations with unknown on both sides :' Inequolties vith urknown on both sides | b 13 TRUE/ CORRECT |
I | Soling inequaities has the same method ds li
I I
: W53 2 ST I! equations “ Method 2 Feep the negtive x I
| -2x -3x x| x[x 24 |i 5(x+4)<3(x+2) Check i 1 2__‘3)( > Z x s true for any vabe :
| y+5-24 T 5 :| x+0<3x + 6 : ] _3 s bigger than -5 |
I 5 = | 22046 p(-6+4)<3(-5+2 Il 7774 |
| I <-4 5(-4)<3(-6) I B} This cannot be
box-n ' :I x<-1 205 1 X232 : :
X<-1( U< . ne...
e e N |
= = -~ T T T T T T T T T T T T T T T T T _
| Formuloe and Equations ~ Substitute in wies I x <D Kﬁg;?ﬁ;‘;guﬁfgﬁﬁgﬁz |
|L Formulae — all expressed in symboks Equations — include numbers and can be solved | ! inequalty :
________________________________ I ——— e —_————
S — _ __________________ - I _______________________ =
: Rearranding Formule (one step) : | Rearranding Formulae (two step)
I an equation (find x) In & formula (make x the subject)
‘ ue 4-3-1 Wy-s-a
y | Rearrange. to moke y the subject 3 43 - f
y=x-e 4- 2 o0y
+4 +4
- X=a*s
y—>*z2—>X Using inverse operations or fact x=3 y

Yye— -z «— X

I

The steps are the same for solving and rearranging

Rearranging can akso be checked by substitution

Language of rearranging. .. Rearranging s often needed when using y = mx + ¢

eg Find the gradent of the Ine Ay -4x - 4

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

I
l
l
7
1
1
I
I \
rearranging formulae I I
I
I
I
I
I
I
I
I
I
I
g
I

I

I

I

I

I

I

I

I

I

J |
I

I

I

I

I

I

Gradent = 4= 2 |
4 I



VEAR 4 — RERSONING
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What do | need to be able

{o do?

By the end of this unit you should be able to:
Use factors, muttiples and primes
Reason True or Fake

Reason Olaus, sometimes never true
Show that reasoning

Make. conjectures about number

Expand binomials

Make conjectures with algebra

Explore the 100 grid

HCF: highest common fact
LCM: lowest common multi

Muttiples: found by muttiplying any number by positive integers
Factor: integers that muttiply together to get another number
Prime: an integer with only 2 factors

Verify: the process of making sure a solution s correct
Proof: logical mathematical arguments used to show the truth of a statement

WITH ALGEBRA. ..
Testing conjectures

or (biggest factor two or more numbers share)
ple (the first time the times table of two or more numbers match)

— e e e o — — —— —— — — —— —— —— — — — — d
r—— - A —_ _ _____________ r--r--———HH—}H+—TH®™"—H/—FF—"—FF"—FT -——F"—-—-Ff"~""F"T‘/"F=-"="—"""F"""""—=-=-— -
| Factors, Muttiples and Primes (R : I Troe or Fake? Counterexamples
_ Hi Thi 't doubling it
Muttipication part-whole HCF — tihest oommon factor Congecture \S\sg ;a&ﬁ@wa?ach?rrg ’

HCF of Band 30 |

12,306)9 18
123,560 10, 5, 30

Common factors are factors two or more numbers share

\ models

LCM — Lowest common muttipk

O pattern that is noticed for many cases

The numbers in the sequence

"

Only one courterexample is needed
to dsprove a conjecture

\
12,4..

are doubling each time.

[ LeMofdand 2|

[ 4 ] 21827,56455%

(1| 1224604860

Ol three prime factor
trees represent the
same. decomposition

Numerical verification ] Show the stages to a solution with numerical values

Show dlgebraic properties of the solution

Olgebraic vertiation ] You may want to use pictoridl images to support this

Proof ] Simple proofs using algebra

Compare the. left hand side of an equation with the ‘
right hand side — are. they the same or different?

Every vale always supports the statement

No example supports the statement

Examples to tn

Examples show the statement being true and Oand |

counter examples to show when it s false

Fractions
Negtive
numbers

Use numerical verification first
Use pictorial verification — the representations

Even Odd of numbers of odd and even
(2n) 2n+1)
Mutiple of 2 One more than any even

|
|
I 1(2|3]|4|s|6|7]8]a]|0]

e e e e d .,
F———————— e — — — — — =]  Intermsof m' s used 1 1213|1415 16|17]18]19]20] |
:EXPaﬂdlﬂq binomiais o H to ";aki Qelntemhiauom 2122|2324 25|26 |27|28| 29|30 :

— a tiles about. relationships
[2(x+2)=2x+4 m [ beteen numbers 31|32|33|36|35]36 37 38|39 |40 |
| .t Olgebra ties can 1 :I 41|42 |43 |44 | 45| 46| 47|48 |49 (50| |
| represent a binomial | |
51|52 53|54 |55|56|57|58/59]60
| E| -EE expansion x2 x I |
| Has two terms Posttive. valles || POS\UOY\S Of numbers in 61 | 62| 63|64 |65|66|67|68|639|70 I
| I relation to n form 7 |72|73|7|75|76|77| 78|79 | 80| |
|

| I expressions I
|Gc+3)(x+3) =x2 +6x+9 . Ompg e 81|82|83|84|85|86|87|88 83|90 |
| I 9 htpf 91 | 92|93 | % |95 | 96| 97| 98 | 99 [100| |
| The order of the binomial I Hr? _f f |
: m;f é‘)f;“@r;gc hs no mpact on the : | The size of the grid for |
outcome I E4 One row below n generalsation changes the I
| which simplfied to eq (x +3)(3 + %) I 10 X |
| three tesms I n + relationship statements |
| I |
- - - 4



YEAR 4 — CONSTRUCTING IN 7D/3D. ..
3D Shapes

What do | need to be able
to do?

| |
I I
I I
| Bg the end of this unit you should be able to: |
| Name 2D & 3D shapes :
I« Recogrise Prisms |
e Sketeh and recognise nets |
I

I I
I I
I I
I I
I I

I
i |
: AD: two dimensiors to the shape eg length and width |
| 3D:three dmensions to the shape e kngth, width and height I
| Vertex: a poirt where two or more ne segmerts meet :
: Edge a Ine on the boundary joining two vertex I
| Face: a flat surface on a sold object |
I Gross-section: a view inside. a sold shape made. by cutting through it :
: Plan: a draning of something when draiwn from dbove. (sometimes birds eye view) |
| |

Perspective: a way to give llustration of a 3D shape when drawn on a flat surface.

* 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

[ e —— — — ——— — — ——— — — ——— — ———— — —————— TITr——— - - ————
| Name 2D & 3D shapes 1] Re,(‘,omge prisms 0 sold object with two dentical ends
: Il and flat sides

I ‘ .
OHmmAN A O 8 N
| Circe Square Rectangle Triangie Zhombus Trapezim Paralelogyom Hexagon Il \ A .

Il
g IO AD 4.
Il
i 0 cylnder although with very simiar properties does not

|
|
|
|
The cross section will ako be identical :
|
|
|
|

pes that fit inside the sho
I The direction you are considering the shape. from cubes T T s the shape

| determines the front and side views

I
Iarw Of JD Smpes o | : For other shapes = not al the sides
| | are the same, so cacuiate the
| Rectange | Triange | : indvidualy

abods yu on 050 7 Topgnd |2 x 6

find one of each
face and doubke it ‘T Bottom  12x 6

Trangloe o bosed |
Culinder Sphere Prism Telrabedron 421;5.;}1@ Il have flat faces so is not categorised as a prism
_______________________________ - __ .
_________________________ Nt 4.1 . .~ -7
|| Skefch and recognise nets |
: | Do they have the same ) /\ . :
g o Visudlise the foldng 1] numper of faces?
A || of the net | | b -
| . Wil t ke the | | L Where do the edges V I
cuboid with all sides | | N Jon? ] I
touching [ | N :
I | Ore the shapes of the -
I | g 7 faces correct? I
lem grids help to draw accurately | | W/ |
_________________________ S S |
U pns and eleva s —— 1 Surface area sesvsrs i avesss || Volumes Ve s e 5 suwe t hes o |
| 0y and e|evat|0ﬂg 1l 9 bs o 0 S Voume is the 3D space it takes up — ako
that wil form the. overal surface area known as capactty if using lquics to il the |
D : : 6m ‘ ’ % @ X 7 space |
ides —
'! B e [T et | 1 St
ron soe cakulated by counting the number o
| | For cubes and |4 back I2x 7 ;
I
I

V)0 390108 81 SapIS |9 Jo wnS

[ Cubes/ Cuboids = base. X width x height }

Remember muttipleation is commutative

| BasexHeight | | | | %xBase x Perpendcur height |m—————————— — Cross section

| b e T Tl

| = . : | Surfoce area - CUhndefS The area of the circle : | .

| Pardlelogram/ Rhombus | : N— X raaus? [

Base x Perpendcubar heigrt ‘ i

: feen g | | roumference The vidth of this face & the | : Prisms and cylinders

I | I < e gs the circurference | | Cross section = ared cross section x height

| Oreai of a trapeziom Orea of a circle | | 7T X dameter X height | | |

| _arb)xh . 1T X radus® | | | L Height can ako be. described as depth |

2 | YRt yapay eyt iurye Ay

| b | . . r-—————————————= -
'x | 2 X 7T X radis® + 7T X diameter x height | | Oress —square uns Qg and volmes can be. |

I I I

| a | | | | Volmes — cube units ft in terms of pi 7t



YERR 9 — CONSTRUCTING IN 7D/3D. ..
Constructions & congruency

What do | need to be able
to do?

| |
I | I
| I

I
| By the end of this unit you should be abke to: [ I
| Draw and measure angles : |
: * Corstruct scale drawings | :
| |
I | I
I | I
I | I
I | I
I I

Protractor: piece of equipment used to measure and draw angles
Locus: set of points with a common property

Equidistant: the same dstance

Discorectangke: (a stadum) — a rectangke with semi circkes at either end
Perpendicular: ines that meet at 90°

* Find locus of distarce from points, Ines, two

lines
* Corstruct perpendculars from points, lines, Ore: part of a curve
anges Bisector: a ne that duides something into two equal parts

*  ldentify congruence
*  ldentify congruent triangles

Congruent: the same shape and size

Draw and measure anges || Scale dramings O || Locis of a dstarce from a pont

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

|

|

|

|

| T G R, Py
| %)

I/

|

|

Draw a 35°
ange

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

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

dstance and now use your |

|
|
| |
I ¥
I ! I [ midde.
/ L I °ot—>
y g | | For every lem on my image is | |
/ b 2 L 30cm in redl ife I
\ / %— | : I
The ange | | The car image is & : I A Equipment reeded
| Make sure the cross s ot the end | | [0cm Image - Real Iffe | ¢ pont 5 n the cormer The radus & the dstance
| of the e (where you want the | o em 30cm Y\ < | | it can only make 6 quarter from the fixed point
| ange) ' : < gwcm SOOcmD = y / ok
e e Il________________!l.._ﬂ:—_b _______________
__________________ - —————————————————|r—————————————
: Locus of a distance from a straight ine : Locus equidistant from two points : | Construct a perpendicular from |
| |
I Ol poirts are | I | I a Olnt POW I
| f equdstant (the | I Oko a perpendour bieclor | | | Lne I
| 1 same dstance) | : T | | ‘/;/’p’ / |
I from ine | Joined, this nex e ntersects | | | ” 0 I
| - . (et ) || e, o
The ends of the Ine are S Lapent reecd I | -M\:’ [ | point to place. the compass / |
| The Ine s straight so a ruer | | I S I
| fired ports s used for the straight Ines | | f pa | | |
| paralel to your orignal Ine | | ] I | | feep the compuss the same |
iy |
iy |
iy |
I
|
|

': o= =-—=—=—=—=—=—=—=—=-x : Jon the intersections with rext ponts to moke new 7
ruk
LOCUS of a distance from two lines I Feep the compuss the same ot nlerconnecting arcs =
| | | szt and o o arcs ll points on this e are ~
0 S rom s
I [ 0o an andle bsector J I [ edch port equdstant from both pornts === Comecting the arcs mkes the biector]
I This cuts the angle in half I‘:__E::::::::::::: |
: Fr?r?hthf m@(k vertetxhdmw t':o aresthat | :Conqment ﬂopreg : [ If Pis @ pont on the Ine the steps are the same } |
cut the nes forming the ang I ————————————— =
I h}— | I - I
I . &eep the compuss t?e S“tmdg‘ie and use : | Congruert figures are identicdl in I Congruent triangles |
_ e new arcs as centres to draw
| 27 lersecting arcs n the miade | I sie ond shape — {hey con be I Side-side-side I
I ) (! reflections or rotations of each [ I
| e Join the vertex to the intersection | I F other | | Qthvee sdes on the triande are the same size |
oo 3 ey |
__________________ hgle-side-angle
r | I |
Two angees and the side connecting them are equal in
: Constructing T”amles : Congruent shapes are. identical — al corresporang ses |11 mﬁa@kg ? A
Side, Ongle, Ongle and angles are the same size I |
I . ) | I Sde-ange-side I
: RRXRXXEMOH : 0CB - KM L I I Two sides and the angle in-between them are equal in |
Sice, Oinge, Sde 5 em 5 I o trianges (i wil dkso mean the. third side. s the same. |
| . . | A/
| Fnanananacg | A 5 5 “ | : size. on both shapes) |
3 5cm cm I
| ek Sce, S - | I { Rignt angle-hypotenuse-side ] :
Because al the angles are the same and 0C-KM BC-LM
| . i | trangls 0BG and LM are congroent | | The triandes both have a right ande, the |
| Ll LT | | | hypotenuse and one side are the same |
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