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YEAR 8 - Ratio

(o [ I : gl
1 What you need to be able to do? 1‘ | Keywords H Undsrstandmg Ratio Using a Bar Model I
i . i
| By the end of this unit you should be able to: ! | Ratio = A comparison of two or more quantities. | | oty compares quantities. Example: Share £36 in the ratio 1 : 2 I
g o {1 Part - One share in a ratio. !
. e }§ Whole — The total amaunt being shred. | DDDEEE -0000 (o One part: 3
e et || Equivalent ratios - Ratios that have the | | Blue : Red L i 5 £36+3 = £12 |
‘: « Share an amount when one part is given [H{iEEms f"’“‘" : p ! . ke |
| = Sobve ratio problems when the difference is given. ‘{ E ;:'"thy - Divide every part of a ratio by | | Total parts = 3 £12 £24 i
| Simplify ratios into their simplest form. [ [fthe same e Remember !
« Express ratios in the form 1:nand n: 1 11 Highest Common Factor (HCF) - The |
|« Compare ratios and fractions H i et em all prti Bar models make !
i « Solve multi-step ratio problems. } ! :a: Model - A diagram used to represent | 20 Gt el ot i
' " ai ! !
L I\ J -
[ Sharing in a Ratio (Whole Given) ||  Sharing in a Ratio (Part Given) ShefingintaRutiol DiffepencesGiven), Simplifying Ratios I
| Example: Share £56 in the ratio 3:5 || Example: Sam and Mia share money in the Example: Ratio 2:5  Difference = £24 || Find the Highest Common Factor. ]
! 11 ratio 2 ¢ 5. Sam receives £18. !
| Step 1 Add the parts I Difference in ratio parts: 5 - 2 = 3 parts Blompla 153421 3 ® |
= t i 12 » 1, 2,3, 4 12

J‘ 3+5-=8 || _Sam Mia One part: £24 + 3 = £8 & 15 l
:‘ Step 2 Find one part E i e e 1{
+8 = 1 ) 1
H e VChedk | 11 5T 2x£8 = £16 5 x £8 = £40 |
1 12 parts 5 parts !
| Step 3 Multiply £21+£35 | || !
H 11 Mia receives £45. |
3x £7 = £21 |j] Minpaces : !

H ! : “£16 - 35
| 5x £7 = £35 |1 Total shared = £18 + £45 = £63 = s e, AT I e BT l Answer: 4 : 7 J}

Expressing Ratios as 1:n

Example: 4 : 20
Divide both numbers by 4.

Compare Ratios and Fractions
Compare Ratios and Fractions

Earple 2: Compare & ard 215

Expressing Ratios as n_: 1 Ratm and Fractions

Example: 24 : 6 Ratio 2:3
Divide both numbers by 6.

Fraction of first amount =

2 parts 3 parts

Fraction of second amount =

Total parts = 2 +3 = 5

ESsssss === = =4
H Worked Example Check Yourself 1} Useful Revision Links !
| o 4 ¢ [Canjyeu, H ettme s Genie |
1 X adding tond of X Orly sinpitying ove Shore £90 in the rato 4 5 i iy ¢ (it e G
| multiplying. side of the ratio. R0 - AT O Write ratios correctly? T es Workshests. !
i O Share using the whole? U (gem ErE|
1 X Forgetting to add the X Forgetting to check 4 x £10 = £40 O Share using one part? " MUS |
I ratio parts first. the total. O Share using the difference? | | b |
i 5x £10 = £50 O Simplify ratios? 1| EIoeER =) I
1 X Mising up the order. O Write ratios as 1:morn:12 | !
| ) Compare rotios with fractions? | | corbettmathecom  mathsgenie.couk |
i B e e . ek 1
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1. Direct Proportion

YEAR 8 - Proportion and Scale

What you need to be able to do g
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Keywords 2. Conversion Graphs
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4. Direct Proportion Graphs 5. Similar Shapes
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YEAR 8 - Algebraic Manipulation

What you need to be able to do
By the end of this unit you should be able to:
« Form algebraic expressions.

Tdentify expressions, equations,
formulae and identities.

Simplify algebraic expressions.
cted numbers with algebra.

tte positive and negative
numbers into expressions.
Expand a single bracket.
Factorise into a single bracket.
Expand brackets and simplify.

3. Simplifying Expressions

Variable = A letter representing an
unknown value.

a variable.

Equation ~ Two expressions joined by =.

Keywords

| Formula = A rule showing the
relationship between variables.

Expand — Maltiply everything inide
a bracket.

Factorise ~ Write as a product
| using brackets.

=

1. Forming

A

Write an expression for:

S — o — N
of numbers and variables. | value (written with =). than's times )
Copin - Al tm. | Sty - Wt bl i i
a3 gy e [l

Do NOT write x or + in expressions.
Write 3x not 3 x x

Write 5 not a + 2

Algebraic Expressions |1 2. Expressions, Formulae,
11" Equations and Identities
S
I

Half of n | |Thetotalof | | Tless || Type Example
amdb || thanp I
m { Expression 4x+3
= v v i Equation 4x+3=15
a +b -7
2 : 5 ! Formula Aslw
1 : -

Remenbedl i Identity a+b=b+a
1
1
i

Remember!

Expression = no equals sign

5. Substitution

Equation = equals sign (=)
Tdentity = always true (=)

6. Expanding a Single Bracket

Collect like terms.

Example 2
Ta+ 4 - 2a
=5a+4

You CANNOT simplify

3x + 2y
because the variables are different.

Substitute the value, then calculate.
Example: Find 2x + 5 when x = ~4

(2x+5)

Example: -3x + 8x = 5x

Example: -4a - 3a = -Ta

Common Misconceptions

Expand first, then collect like terms.

Example 1 Example 2
3(x + 4) + 2x 5(a - 2) - 3a
AN B
=3x + 12 + 2x =5a - 10 - 3a

=5x + 12 = 2a - 10

AT AT TSR el S ko D e b ¢ Lk WL S e g gk B e o B

Writing x or + between a number and a letter
(eg. 3 = x instead of 3x).

Adding or subtracting unlike terms
(eg. 3x - 4y = Txy).

Forgetting to multiply every term when
expanding brackets.

Forgetting brackets when substituting negative numbers.
Missing the Highest Common Factor when factorising.

Mixing up enlargement and reduction or using wrong

7. Factorising into a

Single Bracket

Find the Highest Common Factor (HCF)
and put it outside the bracket.

Multiply every term inside the bracket.

Example 1
4(x + 3)

4x + 12

Example 2
15a:- 20
= 5(3a - 4)

Example 1
6x + 12

= 6(x + 2)

Remember!
Outside x Everything Inside

Factorising is the opposite
of expanding.

Check Yourself

O Form algebraic expressions.

1 Menkify exprassions, equations,
Formlon and dartitien

I 1
| ) 4 I
| | | I
I | | I
| } i I
‘[ | | { : } O Simplify expressions.
| | | PutHCF || O Use directed numbers.
| wetein | midethe | outidethe || ) Substitute rumbers.
} ! | bracket || O Expond a single bracket.
| | | |1 O Factorise into a single bracket,
} | i : } [J Expand and simplify expressions.
I ] | 1
Bt S 2
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YEAR 8 - Coordmates and Graphs

What you need to be able to do Keywords 1. Coordinates in Four Quadrants 2 Lines Parallel to the Axes 3. Tables of Values
By the end. of this it you should be able 40! | | Coordinate A point written as (5, ) Read across first, then up. Horizontal lines SRR
« Plot and read coordinates in all four Orign T point (0,0). y ¥ = rumber Y
Ly % 4 Example: y =4 4
Recognise lines parallel 4o the axes. Rt e S Qiat Il i | Quseradt x|-2|-1]0o|1]2
Complete tables of values. ¥ (-32) 15 .23
Draw and recognise the line y = x. Lol Hrtogbillggei o 1 Al =3 =1 |3 ]k

Draw graphs of the form y = mx.
Understand direct proportion graphs.
Find the gradient of a straight line.
Recognise positive and negative
gradients.

« Draw graphs of the form y = x + ¢.
« Draw graphs of the form y = mx + c.

Gradient  How steep a line is.
Tntercept  Where a graph

G 3211 2 3 4x

LHE

(-2-1) -2} o(3,-2)
-3

Quadrant TIT_, Quadrant IV

Remember!
Substitute each x

Linear A straight-line relationship.
Equation A rule describing a graph.

Remember!
()
Acros then Up.

value into the expression
to find y.

: :
‘ ‘
‘ |

‘ |

‘ ‘

i i

riical y- ' i
vrtcal y-ass i |
; :

| |

i |

j |

4. The Line y =x 8. Positive and Negative Gradients
Points on the line:
(-2-2) (-4,-1)

©0 (1)

6. Direct Proportion
A graph shows direct proportion if
v Ttis a straight line.

VTt passes through (0,0).

7. Gradient

Gradient tells us
how steep a line is.

Negative Gradient
Line rises Line falls
(From left (from left
1o right) to right)

Zero Gradient

Example: y = 4x Not direct proportion
zw..pu yeaxe2 |

Remember!
The value of m changes the steephess.

Larger m —> steeper line
Smaller m = less steep

4
3
2
1

line

203 ad iz 3k
pro (Tt doss ot pass through the arign (0,0). ) mwgs. the origin (0, 0)

9. Lines of the Form y me e

12. Solve Problems with
Coordinates and Graphs @

Example: y=x+3 Exampl:  Find the midpoint of A2, 3) and B8, 7)

i St Graiia (a2 Midpoint Example: V' Parabola (U-shaped)
. ©3 N 810857 | st sptian a2 (2
oo 4 Find the coordinate where x = 4 et

v Vertex at (0,0)
V y is alvays O or

To draw:

A — Y,
Gradient = 1 s

(e changs where

e line cruses

the y-axis)
. Remember )
{ = et Check Yourself | !
[ s St vt St L g O ot ot o gt O e dt | | 3
! ; :'“‘::‘;:‘)‘“ ”Fh“‘ “"’:A e Across F;-' y=m | sy = of 1 Recogeise ines parallel to the axes. (] Find the grodont o a line. N Use a sharp pencil and a rular. !

e x it oriaontal and y s vk - rodiort = m |

5 it s i e Vg i ¥ 2 Ly ¢ st 0 Complete e of e 0 Mty s and sgaive gt | | Label your anes ond e o sccle, |
Sl Nt et g s T et s p Run Passes through | (‘:,»L:'”mﬁ,. 01 Draw the line y = x. ] Drow graphs of the form y = x v&. | | i o <o g !
| X Confsing postive and negative gradiets. i (heross) ©o |1 ety e e et AL H Gy S |
L T
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What you need to be able to do Keywords
By the end of this unit you should be able to: | | Fraction Part of a whale.
* Multiply a fraction by an integer. Numerator  Top rumber.

Multiply two fractions.
Find the reciprocal of a number.
Divide an integer by a fraction.

© Divide a fraction by an integer.
Divide fractions using reciprocals.
Multiply and divide mixed numbers.
Simplify answers fully.

Denominator Bottom number.

Two numbers that
multiply to make 1.

Reciprocal

Unit fraction A fraction with

numerator 1.

Improper fraction  Numerator larger

than denominator.

Remember!

Mixed number A whole number and

a fraction together.

Always simplify your

answers as much
as possible.

Simplify in its simplest form.

5. Divide a Fraction
by an Integer

YEAR 8 - Multiply and Divide Fractions

1. Multiply a Fraction
by an Integer

Rule

Multiply the numerator only.
Leave the denominator
the same.

Rule:

Multiply by the reciprocal
| (Alip the second fraction).

3. Reciprocals

H

A reciprocal is a number that
multiplies to make 1.

PPy |

Number Reciprocal

¢y
5 s
2 &
4 [}
i 2
2 7
1 |

Remember!
Flip the fraction.
b

Example:

Dividing! Don't
denominator.

multiply is the

Common_ Misconceptions

Maltiplying the denominator as well as
the numerator.

Remember

H Keep, Change, Flip, Multiply

Forgetting to flip the second fraction
when dividing fractions.

Flipping the wrong fraction.

Not converting mixed numbers to
improper fractions.

Leaving answers unsimplified.

I W

XX XX X X

Thinking the answer will always be

Step 2

Flip the second

fraction. [

for division!

* Simplify at every stage

i you can.

H Check your answer is

less than 1.

R T D oG |

" Mixed Numbers

4. Divide an Integer
by a Fraction
i .
3 | Keep the
3 | first number,
=iz | change + to x
| and flip!
18
=5 =9

ly and Divide

Check Yourself
Multply a fraction by an integer.
Multply two fractions.
Find reciprocals.
Divide an integer by a fraction.
Divide a fraction by an integer.
Divide a fraction by a unit fraction.
Divide fractions,
Mutiply and divide mixed numbers.
Simplify answers fuly.

0ooooooooo
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YEAR 8 - SH’“’[“’""H,,‘!",@ Rgfleption

| What you need to be able to do | | Keywords | 1. Line Symmetry {1 2. Rotational Symmetry || 3. Reflecting in Horizontal |
| I | i fid & Vertical Lines |
| By the end of this unit you should be able 0: | | Line of symmetry A line that divides a shape | A line of symmetry divides a shape || Rotate the shape through 360", i * — |
] i1 P P’ - into two i i | Co many times it ! !
| o denify lnes of symmetry. ' 0l et i | MG seoludenticalhalves o[ h:w“ gjmselilocks i (@ Count the distance from each |
| Find the order of rotational symmetry. | | TN | (Bampi: [f|oez== i vertex to the miror lina. !
| o Reflect shapes in horizontal ] Rotctiona syrmery | Vhon o shape matches |\ |/ Rackizga 1 Shape Order | (@ Pt the same distance on the !
| i f gafull tum, | 1 i e |
| and vertical mirror lines. ftae e | i =) . I opposite side. |
1 5 Y b M ! 1 1 Join the 3

| o Reflect shapes in diagonal " atches el o 360° || [ - {l i a®m¢. points, i
| mirror lines. W " | T i :

i :‘mr ines. |1 Reflection Aflp in @ mircor lne. || i N . 4 ! L. e |
|+ Reflect shapes using the 1| Moror tne The tine o shaps i | Equtatert Gircle | i ) : |
| equation of a mirror line. il el |5 s w1 e I e wn s T o ol
1o o i i | | 3 lines. m i N ! | |
| # Describe a refection fully using 1 ot The:original dhape ; any {l A -5 jman| b !
| the equation of the mirror line. 1 | ! | A sl H
| ] e The reflacted shape. - = A | . Infinite i | v |
| I} Invariant A point that stays in the | : | | i e i
i I same place after o ! X | il }

| 5 | i

i ' e rormation | Remember! i Remember! — Remember! i
! N 1/ Fold the dhape. IF both alves match. ) || Bvry hape hsat et ) U 5| Every point must be the same |
| ! | exactly, it is a line of symmetry, | order 1. | distance from the mirror line. |

6. Describing a Reflection

Reflection Flow (Reminder)

When reflecting in y = x

Swap the coordinates. Always say: 1. Measure 2. Move ‘ 3. Join
Measure the Mark the same Repeat for
S Reflction in the lne.. s I o N e
@5 -+ 6,2 5 A e | !
the objct point side of the the paints.

When reflecting in y =
Swap the coordinates
and change both signs.

Tmage

Example:
2.5 = (-5, -2)

Vertices on the mirror ine do ot move.
Reflectons create congruent shapes.

in a vertical or horizontal Uine.
Mising up x = number and.y = namber.

Answer: A" = (8, 3) [a R ———

flowers and snowflakes)

i - B | e ~
i i Quick Facts | Worked Example Check Yourself || Example in Real Uife
% Dol of awry et are o of syt | |/ Rt keap the shpe th s s | Reflct the point A(2, 3) in the e x x=3 Ot st O tet i = ‘Symmetry and reflacton are used in:
11X Namber of sdes = rumber of inas of Il | i it
| | | | O s = b andy « ey | * Beling ond erchitecure
P e | R S——| T aa | wgy || D - Lok
[ s AT i |1 etuaen the ot an imge. || Move 3 squares across. ol i % 00 Refec i orizontal e (] Descrbe a reflection fully + Art and tessellations
‘;x Measuring ditance dagonaly vhen relcting || i 2 R N | ‘

i
| I |
% 1 |

* Nature (butterflies, leaves, i





