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Highsted Knowledge Organiser

Maths
Year 8 Expressions and Formulae 1
What | need to know Key Vocabulary
e Understand the difference between an expression, a formula and an
equation Expressions, formula,

o Simplify algebraic expressions using the rules of indices
o Simplify algebraic expressions by collecting like terms
o Simplify algebraic expressions by expanding brackets and collecting

equation, rules of indices,
collecting like terms,
expanding, factorising,

like terms

e Factorise algebraic expressions by finding the highest common factor | highest common factor,

e Substitute positive and negative numbers into expressions and substitute, sequence, nth
formulae term

e Understand a formula can be used to generate a sequence
e Find a formula for the nth term
e Multiply out brackets of the form (a + b) (c + d)

Student reference point P Vla i oty oy 1
P | Lke and unike terms 1 Colecting ke tems = symbol

The = symbol means equivaent to

15 used to identify equivaent expressions

| Like terms are those whose vandbkes are he same

: Sequerces from algebraic rules s s suxtvton

Mtem - 2(Q)-5--
100 term = 2 (100) - 5 = 19

I Checking for a term in a sequence. fom a equation

Examples and non-examples X+ Pb

I 3n+7 3R +7 Q md 3Q  aelketers

| / “— \ f Colecting ke terms

: This vl e bnear - rote the snge This s ol inear as thee s a the varisbke &5 Only ke teqms con be combred

| Poner of n The vabes vcrease i a povier for n the same PR

| corstont rate { f * 3Q e ke tems X - +10b
Substitute the number of the term you are looking for R

| 2n-5—» o betemy X A

| the variables are

€9

: Btem=2()-5--3

|

|

Common misconceptions

|
|
|
|
|
|
|
|
|
|
|
NOT the same |
|
|
|
|
|
|
|
|
|
|
|
|

X/

Like terms Un-kke terms

k 2010 the sequence 3n — 47 ‘ X .,

: 3 4.0« 47y Yl I h = 63
- x4, x2 3 2

: Ogebras 02 Soking ths wil find the. postion of the. term i the sequence. | ab, 10ba @, 106 Othough they both hae. the x varabe X2 and x tems are i~
L ONLY an nteger solution can be in the sequence 5,-2 5,-& ke leas o connol be cokcled

- - - - - - = - N\
:r Q ac mtmts : Note here db and ba are commutailive. operations, so are. stil ke terms !

. S eshslfiogeipibpeslipmsdpeiyn o gl el e — E

| Expression 1! L T T T T T T 1
| Qsertrce il of o rorbers o Moltipl single brackets 3 (Ax +4) | : Substitution into an expression |

one maths operation I % 4 X P I

. | Put the 3 to a fonction machne

| € quation :I REEIoT \H |:| B E ] I : Alx + 3) ut the expresson into a function machine :
|1 statement that two things are equ :: e | R B8 g g : | ‘\\\ g —_ — —> E |

Term 1/ \
| | 0Odd 3 to tre nput |
| O sngle number or variabe :| Gx+ 2 b+ I (\ then times 2 ) kx-10 |
| i I N~ 10°+3-B... 3x2-26 i
| ldentity 1 X4 4 | Xx+4 Different e
I On equation where both sces have varabes |1 |l ¢ Pl 4 o] 4 fz;’f"mgx‘mi; :
| that cause the same answer ncludes = I: LA - I

Formuia - -

: 0 rule virttten with all mathematicd symbols
| eg areaof arectange 0 =bxh I

Challenge question
Luis writes down eight consecutive positive integers. The sum of the three smallest numbers is 33.
What is the sum of the three largest numbers?

Suggested reading

https://youtu.be/zxJNJMDj2Ec (Corbettmaths Collecting Like terms)
https://youtu.be/ZJAlgz4XovY (Corbettmaths Expanding Brackets)
https://youtu.be/UrOJrsRv9il (Corbettmaths Factorisation)
https://youtu.be/ZkC2FX5TOJ8 (Corbettmaths Substitution into Expressions)
https://youtu.be/gnVVTBAfNu4 (Corbettmaths nth term
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Maths
Year 8 Indices and Standard Form
What | need to know Key Vocabulary
e Understand and use index notation for positive and negative
integer powers Index notation, rules of
e Know and use the rules of indices indices, multiplication,
e Use the rules of indices to simplify and calculate the value of division, brackets,

numerical expressions involving multiplication and division of | sjmplify, standard form
positive and negative powers
e Use the rules of indices to multiply and divide algebraic
expressions with positive and negative integer powers
e Understand and express numbers as powers of 10
e Express and interpret numbers written in standard form
Student reference point [ ptie oot 10 1" Nmbere between O ard |

=(3x3x3x3x3)x(3x3) ! |
0 ® 0 5 4

The base number s al the same so the temms

_______________________ : Posmve owers of 10 |Nmbersbetween 0and |
|Qdd|t|m/ Subtraction laws for indices | bifon — 1 000 000 000 | 0.054 1 g 1 1
| Oz 0x 10x 10x 10xI0x 10xI0x 10xI0= 10 I: 5’4 0 10 100 1000
FPx 3 — 3 I Ockition rul for indices 107 x 107 = (07 I
|
|
|

|

Subtraction rule for indees 107 - 07 - 10+ I
_Jl | 0 negative power does not mean a negative

|

cnbe soplfed .~
— |
a m Xa n= a m+*n I P T ST e e e e e e e
Order rumbers in standard form [ o [0 [0 ¢ 0 [0 [0 [0

Pprz — 33
3x3x3x3x3 _, 33,37
3 30 [

|

|
-2 2 0 - Look at the power first

: e4x 0 44x 10 3.3x o Lx 0 wil the number be = > or < than |

|

|

|
|
0.064 240 | 0.13 Use a place valve grid to compare the |
|

numbers for orderng

Subtraction lawi for indces

a!ﬂ+ah=a’ﬂ'n

| P ar [l
| Standard form with numbers >| 11 Mental catuiatons | i
10" | |
| Oy nurber - Ony nteger :: 6.4 x 107 C:.O Not n Standard Fom ) ?‘ :3 Xe?ﬂ F " |
I%T.dem\w R x 10" 18 6.4 x 107x 10 e i for s e =24 x 10° n Standad Form| | |
| less than 10 I e 0 24X X ugmmfov” A :
: |: -4 = 4% 10° ndces e : : P / |

{2x

| Exampk Non-exampe |: QX el T —— I Clk cabutor for ko ool :
| 32x0¢ 08k 04 ligsyp — H Torko dmdutomadeshat e ey |
| -32x 10x 0x 0 10 = hxlor | PSR e e ‘ e 351 0 !
Il — | s adyee s |
| | | |

Challenge question

What is the digit x in this cross-number?

Across Down
1. A cube 1. One less than a cube
3. A cube 2. A number
1 2
3
X

Suggested reading

https://youtu.be/To04tERCUPs (Corbettmaths Indices Numerical)
https://youtu.be/ozuXy8 NZcg (Corbettmaths Laws of Indices)
https://youtu.be/cxGyZ3Yx9ow (Corbettmaths Standard form)




\\\C\HS7 ED

S

S~

Highsted Knowledge Organiser

Maths
Year 8 Angles

What | need to know Key Vocabulary
e Review angles on parallel lines: alternate, corresponding,

vertically opposite, supplementary & interior Parallel, alternate,
e Review sum of angles in a triangle and identify scalene, corresponding, vertically

isosceles and equilateral triangles opposite, supplementary,
¢ Continue to use the conventions for labelling lines, angles and | jnterior, sum, scalene

shapes

e Know the names of polygons up to 10 sides

e Know that the exterior angles of any polygon add to 360°

e Find the sum of the interior angles of any polygon by splitting
the shape into triangles and multiplying by 180

e Understand how to use angle facts to find unknown angles in
various diagrams involving polygons.

e Prove simple facts geometrically

isosceles, equilateral,
polygon, exterior,
hexagon, pentagon,
heptagon, octagon,
nonagon, decagon

Student reference point

| Basic angle rules and rotation (R )

|
I |
: Ocute Onges %M‘a@ - s | : Exterior angle = 360 + 8 - 45° :
« 0°<ange <90° ° e A7 ¢ | o -(3-2) -Gy 180 = 135°
| . O Ntter e s 180 | | hterior ange = (8- x 180 - 6 xZS 80 - 135 I
| . Obluse Mstemed s 3 | | 8 I
| 940° argie <180° Right angle. notation Line Notation: two letters EC | |
I . Tre Ine that jors E to C | | X . o . |
I Exterior angles in regqular polygons = 360° + number of sides |
: Reflex Straight Line Verticaly opposte angles I |
180° angle 360> 180° Equd I nterior angles in regular polygons = (number of sides — 2) x 180 |
: o me"”““ I number of sides |
_________________ —_——— - 4
r—-——————— — ——— ——— r T T ===
| Qtemate/ Corresponding dangles :I Co-interior andles :
| | A
| Because dtemate ardes are | | B Because co-nterior angkes have |
| equd the highighted andes are. | | & asimof 180° the hignighted |
the same size | ange s 110° |
| |
| I _>—G I
|
| ly
| Because correspondng angks | | |
are equdl the highighted anges | | 0s angles on a Ine. add up to 180° co-interior angles can aiso be |
| ae the same size | caculated from applyng atemate/ corresponding rues first |
| __________________ Il______= :____.I ________ .
Il ] I Qum nf idorine e ——————— O 1
1 Sum of exterior andes (e agesal st o 360 : | Sum of interior angles ot f s - x50 |
] | Itedor Ones
H Using exterior angles : : ;;};{;’:B erckmed by the Sum of the ntencr andes = (5 — 2) x 180 :
o
Il Exterior Ongle : | ST Ths shape oan be made from :
| - It o | three tranges
erior angle + Exterior angle = straight ine = 180 e o
] Extenor ongk - 180 109 - 15° : I Ecch trongle s 160 :
|| Exteror Onges o |
Ore the ande formed f ., Number of sides = 360° = exterior angle | Sum of the intesior anves = 3 x 180 |
H ?;:;’;;?l\‘ningm hteror Onge Number of sdes = 360 + 15 = 24 sides I : Ths s an wmwﬂ m of the ntecor anges . 5;0,, v |
a o of \\ e the sides and andes are |
] Libe 9z of the shpe J | dfferent sizes | Remember ths & all of the nienor anges added together | |
| S — o — —— —— ——— ——— ——— —— |

Challenge question
A square is labelled anticlockwise ABCD. The point E is outside the square so
that CDE is an equilateral triangle. Find angle BED.

Suggested reading

https://youtu.be/7kl1ragv-9yk (Corbettmaths Shape names)
https://youtu.be/QEsjleSnEHU (Corbettmaths Angles in a triangle)
https://youtu.be/mM-PU6hmkrg (Corbettmaths Angles in Parallel Lines)
https://youtu.be/gVo87ZrtISp0 (Corbettmaths Angles in Polygons)
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Maths

Year 8 Averages & Statistical Diagrams
What | need to know Key Vocabulary
e (Calculate the mean, mode, median and range
e Find the mean from a frequency table Mean, median, mode,
e Construct and use stem and leaf diagrams averages, range, frequency
e Compare 2 sets of data using the mean, mode or median and range table, stem and leaf,
e Represent bivariate data on a scatter graph and understand this compare, bivariate, scatter

represents the relationship between 2 variables
e Describe the relationship between 2 variables using correlation
e Interpret graphs and tables
e Understand that graphs can be misleading and explain why
e (Calculate an estimate of the mean from a grouped frequency table
® Find the modal class and the interval in which the median lies for
grouped data

graph, correlation,
misleading, grouped
frequency, modal class

Student reference point

T s T Tt T T T T T fr--———-—- - - - - = 1
: Draw and interpret a scatter araph Linear Correlation
2 x
= g x =% 3
| Age of Car (Years) z\ 4|6 |8 |10 K ) x % ot ;‘? : s é HH
| Value of Car (£s) 75# 6250 | 4000 | 3500 | 2500 2 8 % 5 x EE FIm; !;- X X o x
| v ~ é_" g 3 x g ¥ i‘.x X x é X
IR —— NG e T et FFirh
: *  The data forms nformation pairs for the scatter graph 3
|
|
|

|1 |
Il |
|1 |
|1 |
il |
: : Postive Correlation Neggtive Correlation No Correlation :
|1 |
|1 |
Il |
11 |
11 |

premgpmay pam
Not al data has a relationship Age of Car (Years) Os one. varidoe Os ore varicbe There is no
Incresses so ereases the relationship
The aixs shoud fit al the valves does the other other vardbe betweenthe two
The Irk betv‘ae/m the ME can on and be equal spread ot vonavk decreases varabes
be explaned verbal
=== T T T T T W T e T T o T T T |
| The e of best it I g d ire of best ft b Kt o |
1 X
: The Line of best fi is used to make estmates 3, : | 100 outsde of our data |
about the nformation n your scatter graph £z | 22 **This 1§ not awaus vseful — n ths |
- g3 | | nterpolation s usig the Ine. of best ; exampk you cannot score more |
| The e of pest 1t DOESNOT reed (o Helght o plant | | fit o estmate vabes nsde our data £ 60 x that 100/ So revisng for bnger |
| 4 throwh the orgn (The pont the I vort § wadaus X .. con ot be estimated** |
| aes cross) t 15 only an estimate | | § 40 . |
|| v Trere stk dpprommately e becaise the e & eg 40 hours reveng predcts a g 5 %1y
| same number of poits dbove and designed to be an average | | percentage of 45 4 H @ Lo |
below the Ine (K may not g0 thvough representationof the data ! | This pont s an “outler |
| any ponts) ) 1| 20 40 | 60 80  f i5an outler becase it doesnt fit |
| L, hfp:‘e extends aoross the whok s dhags o stagt e, || Time spent practnd (") thys model and stands apart from |
| - I_ the data I
Data The tabke shows the number of | | wa@d Dﬂt I we have a lorge spread of data t |
~ sbings students have. The | better to group it This is so 1t s easer to look for ai trend Fom
The numbe of times an arsviers viere | | 9roups of equdl size to muke comparson more vaid and spread the

| groups out from the smalest to the largest valve

2 people had 0 sbings This means lh:r* |

are 0 sbingg to be conted here

Number of siblings | Frequency
0 2

[Cost of TV (5] Tally Frequency
01-150 | me it 7
[ T 1 il

evznthwmd\ 312203411202

The groups do not
owerop

Discrete Data

™ 5
I 3

I

|

|

|

|

|

|

W do know e et . of ech feminagop —soan |
vite woud be bused to catuate the overdl total (Maport) |
|

|

|

|

|

|

|

3
4 +2+2+ARAx4-8
2 3R3x2-6

3

SO0 0o

2 peopl have 3 sbings so there are 6 ) |Frequency

Best represented by sbings in totd

dscrete data (Not OVEROLL there are
alnas arumber) 0+3+8+6+4

Sbings - 2 sbings

<70l 5 | bogerthat z()fo w
10 and nchidng
700

Challenge Question

There are four unknown numbers.

The mean of the first two numbers is 4.

The mean of the first three numbers is 9.

The mean of all four numbers is 15.

If one of the four numbers is 2, what are the others?

Suggested reading

https://youtu.be/VUaOCgJTPjl (Corbettmaths Scatter Graphs)
https://youtu.be/hlGrp8X3XyY (Corbettmaths Scatter Graphs Correlation)
https://youtu.be/zGbCFis Xpl (Corbettmaths Mean from a Frequency Table)
https://youtu.be/2 sdgFJxb U (Corbettmaths Meidan from a Frequency Table)
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Maths
Year 8 Formulae and Equations

What | need to know Key Vocabulary
e Understand the meaning of an inverse operation
e Solve linear equations including those with brackets with Inverse, operation,

positive and negative numbers unknown, equation,
e Solve linear equations with an unknown on both sides construct, solve, formula,
e Construct and solve equations subject
e Change the subject of the formula in simple cases by using

function machines and transforming both sides

Rearranging can ako be. checked by substitution

|
|
|
|
|
|
|
| Ye—Z2e—X
|
|
|
|
|
|
|

Ok o i o b Lode 2 ian AN am 7 Student reference point
| Solve equations with brackets 3 (2 +4)=30 : m—————= e =
l 30 4)- 30 | Equations with unknown on both sides |
=== | |
{ [T+ I < I 4] ot 2- 30 I : |
L % ] X+ 2= -
: nnnoo i oy 2 1 Supstitute to check your answer : I 4x+5=3x+24 XX |x|x I 5) |
|| T — mgsind | ) x| :
| ; 1
nnoonon G- 18 ] O, 1 -
feazczs Fos Codl xeoea T |
o I -H -H 24 |
I i I
|
e | x=19
| Formuige and Equations ~ Sustiute i wices ! |
{ Formube — all expressed in symboks Equations — rclude numbers and can be solved i |________________I
________________________________ i
———————————————————————— I
: Rearranging Formulge (ore step) I Rearranding Formuige (two step) [
| | : hh an equation (find x) I & formula (make x the subject) :
= + o=
T ; g zt jeytesbeet 1 =31 M |
earrange to make y the subjec 3 43 C |
& | =g+
s | yx-z N 4- 2 Meas '
:| +4 =4 - a'*Js I
y—>+z—>X Using inverse operations or fact | | | x=3 Ty :
familes wil guide. you through | : ( . J |
rearranging formulge h |
| | The steps are the same for soling and rearranging I
| |

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

Ohange. the sibject : | eg Find the gradient of the ne 2y -4x = 9 :

Make XXX the subject : Make y the subject first y = 4x + 9 Grodent = 4= 2 |

| 2 2 |

- Y = -

Challenge question

An athlete covers three consecutive miles by walking the first mile, running the second mile and
cycling the third. He runs twice as fast as he walks, and he cycles one and a half times as fast as he
runs. He takes ten minutes longer than he would do if he cycled the three miles. How long does he
take by walking, running and cycling?

Suggested reading

https://youtu.be/7kl1ragv-9yk (Corbettmaths Shape names)
https://youtu.be/QEsjleSnEHU (Corbettmaths Angles in a triangle)
https://youtu.be/mM-PU6hmkrg (Corbettmaths Angles in Parallel Lines)
https://youtu.be/gVo87ZrtISp0 (Corbettmaths Angles in Polygons)




