MP4: Powers, Roots and Primes

My mathematical journey

Wihat do | reead to perreribes
from before?

hult iplication and division (NP3}

Multiplying by cormposing and
deompozing (MF3)

Y

What will | learn abaut in this
unit?
Repeated multiplication

Powers ard roots

Brirme rumbears

Where does this lead?
Crder of operations (MPS)
Direcled numbers [NPE)
Quadratics (A7)
ndex laws (WP15)

Multiples and factors (NP3} . o
Lumpw'w;':in :wmm ng Fxpanential growth (NP 1G)
|

L. AN AN A

Key words and symbols: what | need to say and write accurately
23._‘&: 8-__ power . 5 32 . 2
_— - index - V — 4
base ) (of theroot) ~
exponent \ “root
(or index) radicand

The *radical” or “root” symool; v
Fingertip facts: what | need to learn by heart
The first fifteen square numiDers:

SQUAME | o | gna | g [ gm [5m [ | | e |ar [qor | o | | ae [ e | s

number

Value 1 4 9 1w |25 |36 |49 |64 |81 |00 | 7E7 | 144 [ 169 | 196 | 225
The first ten cube numbers:

Cube 1= 2 3" 4 5 6" [ an ar o

nurnber

Value 1 g 27 64 125 216 343 512 729 0o

I prieme nuembsers less than 100:

03,05 FTL13,70,18, 24, 29, 31, 27, 41, 43, 47, 52, 59, 61, 67, 71, /3, 75 83, 89, 97

MPFd



My mathematical journey

NP5: Order of Operations

i B N
What do | need to remember rWhatwllllaamdmmhthls N Where does this lead?
from before? unit? Directed numbers (NP6)
Addition and subtraction (NP2) Flexible calculating Substitution (A1, A2, AS)
Multiplication and division (NP3) The order of operations Livear-equations (A4)

Exponents and roots (NP4) Using visible and invisible
brackets to break the order of
operations
- B 4 N J

Fingertip facts: what | need to learn by heart

The order of operations is:

This group first

This group next

This group last ==}

To break the order,
use brackets.

()



NP6: Directed Number

My mathematical journey

- B
rWl\atdolmec!t:»mnwnberN rwmwmmmmmsﬁ Where does this lead?
from before? s Algebraic expressions (A2, A3)
Addition and subtraction with Direction of numbers : \
integers and decimals (NPZ) _ . VRIS Srps il
Using negative numbers r
oy . ormulae (AS)
Multiphication and division with Cakulating with negative
i .
ntegers and decimals (NP3) rubart Graphs (A6)
Exponents and roots (NP4) Quadratic expressions (A11)
4 \_ J
Order of operations (NP5
il | T8 )

Key words and symbols: what | need to say and write accurately
Number What we write  What we say

: AR f The f ber refers
A 5ign of a number refers to
positve SI_1 whether it is positive or negative.
-6 -6, 6, (-6) ‘negative sx”

Fingertip facts: what | need to learn by heart
A zero pair is a pair of positive and negative numbers of the same magnitude. Their sum is 0.

1+.=0

Subtraction is the same as addirg the inverse. When you subtract, invert the number (flip the tile) and add.

i - i
"‘a‘.'wl‘ ’ 30‘7‘ :.’ .}i\‘."v‘ 2 - s
'.:Yl‘;\y_\zi:

= (D + ”. =24 =5
e -

Whenever we multiply or divide by a negative number, we invert the sign (flip the tiles).
X 4 X 4 X -4

3 -3 -3

NP6 2



MPT: Fractions

My mathematical journey

y N ) N A
What dc | need to remember What will | learn about in this Where does this lead?
from beforet unit? Percertage: decimals and
Addition and subrtraction [MPA) Repressnting fractors with fractions (MR
Multiphcation and dvision PicLres and rumeras Praportional reazaning (M210)
(WP} Caleulating with fractans Ratio (NB1Y)
Exponenits and roots (MPA) Finding fractions and whales Lirewr equations (M)
Ordler of opecatians (NFS) Agebraic fractions (ATF)
Directed rambers (MPE]) JU PAN ).

Key words and symbols; what | need to say and write accurately

We have 4 out of

SRS \‘ _,_,.--’""" the 9 equal parts

fraction bar
(vinculum)

: split into 9 equal
denominator parts

Woard Explanation

proper a rumber less tham 1, writter a2 a fraction where the rurmerator is lesz than the cznominatar,
fraction G| 3

9
improper a rumber greater than 1, written as a fraction where the numeraior is greater than the
fraction cenarminator.

14

2. -

mined a rumber greater than 1, written &5 aninteqer ard & oroper fraction,
nurriber L E

[ 1 2



MP&: Percentages, Decimals & Fractions

My mathematical journey

' Y Y4 )
What do | need to remember What wil | leam about in this Where does this lead?
from before? unit? Proportianal reasening (NP1D)
Mumiber lings MNP, 2 3, and &) Equivalent fractions, decimals Contextual graphs (A%
and percentages

Cecimals (W™, 2 and 3)

artinne lerminatng and recuring PMMH;‘;E 1 ge (NP,
NFT) decimalks 3
Finding & fraction of a number Recurring decimals ta fractions
Working with percentages
(NP7 [MFI)
\. AN AN A

Key words and symbols: what | need to say and write accurately

4 terminsting A moyming dedmal has zn infinite number of
32 decimal has a dedmal places and its digits have a repeating
3 2% means ~ finite (fixed) patiem. The mpetend is the rapeating part
100 number of Wi use dots to show the start and end of the
"percent” means “out of 100 decima’ places, repstend.
e.q. 0.215 eg 0333333333 .. =0.3
eq 0.3 ag NANLRD4RNE . = 0. A0

Fingertip facts: what | need 1o learn by heart

Tenths and fifthe:
1 2 1 3 4§ 2 5 1| &6 3 7 B 4 ] 10
Fraction i W 5| 1 |1 5|z 10 5| io |1 5| ia |1 !
Declrmal 1 0¥ 0.3 .4 0.5 .6 0 0.4 < 1

Percentage | 10% 0% 30% 0% 0% 60% 0% B0% 0% | 100%

Eighths and quarters:;

1 2 1 3 & 2 1 & 6 3 T B 4 2
Fraction 8 | 8-4 | 8 | 8 a2 | 8 | 8°% 8 |a-a-2-"}
Decimal 0125 0.25 (.375 0.5 (L.625 075 0.875 1
PI'I:H"F.'H; 12.5% 25%, 37.5% S0% B.5% T5% 87.5% 100%

Minths and thirds:
. 1 2z i 1 4 5 6 2 T 8 g

Fraction 5 | 3 973 9§ 5 |s°3| 3 | 3 g =1
Decimal 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9=1

Percantage = 11.1% | 22.29% 3330 | 44.49% 55.50 | 66.6% | 77.70% | BE.&% | 99.906 = 100%

HPE 3



My mathematical journey

NP9: Estimation 8 use of the calculator

4 N\ \( _ N
What do | need to remember from What will | learn about in this Where does this lead?
before? unit?
Number lines: single and double Using my calculator .
(NP1— NP8) accurately and efficiently S‘nl'v'lng complex problerns
using the calculator (all future
Approximating numbers Approximating numbers units)
(NP1 = NP7) L . L
Estimating answers to Checking answers by estimating
Inequalities (NP1) calculations (all future units)
Fractions (NP7) Error intervals for rounding Problems with bounds (NP14)
Directed numbers (NPE) Truncation
\. J\. J\ J

Key words and symbols: what | need

inequalities and on a number line.

to say and write accurately

An error interval uses inequalities to show the range of values a number could be. We can show it with

the inequality
Soborty @ O
look like this
a b
lower bound upper bound
(@ number) \ < < b /{a number)
the variable we're
thinking about
(normally written ‘x’)
e Asurd is a root that does not have an integer or fraction answer, such as V2 or V10.
Symbol = < < > =
How to read it is approximately is less than is less than or | is greater than | is greater than
equal to equal to or equal to
Fingertip facts: what | need to learn by heart
Time frame conversions Days in the months
Tminute = 60 seconds January: 31 days
o February: 28 days (and 29 days in a leap year)
1 hour = 60 minutes March: 3 d.ay's
1day = 24 hours April: 30 days
May: 31 days
1 week =7 days June: 30 days
July: 31 days
1year = 52 weeks August: 31 days
tember: 30 days
1year = 365 days Se": : . :::5
December: 31 days

NP9




A3

My mathematical journey

What do | need to memorise?

2 N hYZ

What do | need to remember What will | learn about in this Where does this lead?

from before? unit?
Expanding expressions with Soling ecuiations (A4)
— brackets
Area models for multiplication
. . Formulae (A5)
(NP3) Factorising expressions as the
opposite of expanding Inequalities (A8)
llecting lik
Collecting sketerinsAe) Expanding two brackets Quadratic expressions (A11)

\_ AN\ I\ b

Key words and symbols: what | need to say and write accurately

Word
variable

constant

operation

Explanation

a number that can change its value, represented by a letter such as x or a green tile

a number that does not change, is fixed

something that takes input numbers and turns them into output numbers, such as

addition (including subtraction), multiplication (including division), exponentiation
(including roots)

expression

a collection of constants, variables and operations

e.g. 4x, 2p — 5 and x? + 3x + 6 are all expressions

the parts of an expression separated by + or —.

e.g. in the expression 4x — % . the terms are 4x and ; y

expand

eg.2(x—-5)=2x-10

factorise

eq.2x—10=2(x - 5)

A3

write an expression containing brackets without the brackets, by multiplying

write an expression without brackets as a multiplication with brackets



A4 What do | need to memorise?

My mathematical journey

S f N
WhatdoIneedmrememberw (Whatwilllleamaboutinmisw Where does this lead?

from before? unit? Rearranging formulae (AS)

Equality & inverse operations

. fall
(NP2, NP3, NP4) Vithematica cauaiy Equations of a line (A6)
) A « Quadratic equations (A12)
Solving equations (A1) ' ;

Balancing an equation Using equations to solve geometry
Simplifying expressions (A2) 9°€q 9

Solving all types of linear and probability problems
Expanding brackets (A3) equations (GM2 - GMMN, SP7)
. b J\_ J\ »
Key words and symbols: what | need to say and write accurately
Word Explanation
unknown a number that we do not know, represented by a letter
expression a collection of constants, variables and operations

e.g. 4x, 2p — 5 and x? + 3x + 6 are all expressions

equation “when we write two expressions equal to one another

eg.2+3 =5 2x+3=>5and2x + 3 = 5x — 6 are all equations

term the parts of an expression separated by + or —

e.g. in the expression 4x — % y, the terms are 4x and % y

solve when we solve an equation, we find out what the value of the unknown is

Fingertip facts: what | need to learn by heart

An equation must always be balanced: whatever we do to one side we must also do to the other.



A5 What do | need to memorise?

My mathematical journey

N/ AY4d
What do | need to remember What will | leam about in this Where does this lead?
before? unit? All further algebra units
Arithmetic strategies (NP1, 2, 3, 4) Substituting numbers into ) )
ressions and formulae Using formulae in geometry
Order of operations (NP5) =p (GM3 onwards)

Megative numbers (NP6) Wiiting and using formuiae Advanced proportion (NP13)
Rearranging formulae to

Algebraic expressions (A1, 2, 3) Advanced probability and

, , change the subject Statistics (A Level)
Solving equations (A4)
VAN J J
Key words and symbols: what | need to say and write accurately
Word Explanation
variable A letter that represents many numbers (a letter whose value can vary)
eqg.x, vy 8
constant A fixed number
eg.2,-18n
expression A collection of any variables, constants and operations

- nes — 93
eg.2x+5a-b3p, — 3x4-2
substitute Replace a variable with a constant

eqg Whenx =3,thevalueof 2x —1is2x3—1,0r 5

evaluate Work out the value of a calculation.

eq. "Evaluate 2 + 3" means "Work out the value of 2 + 3*
formula (pl. formulae A set of instructions to work something out.
or formulas) A formula can be written in words, as an expression or as an eguation,

Here is a formula in words: Area = length x width
Here is the formula as an expression: lw

Here is the formula as an equation: A = lw
subject The subject of a formula is the variable that is ‘on its own’ on one side of the equation.

e.g. In the formula A = Iw, the subject is A.
rearrange Rearranging a formula means changing its subject.

e.g. A = lw can be rearranged to make [ the subject: I = 5

AS 2



AB: The Cartesian Grid

My mathematical journey

- Y4 N , N
What do | need to remember What will | learn about in this Where does this lead?
from before? unit? Sequences (A7)
Number lines (NP1, 2, 3, and &) Plotting and using coordinates Inequalities on graphs (A8, A10)
Substitution (A1 and AS) The links hnlﬂ.-tween graph[cal Advanced ecuations of Bines
o . . and algebraic representations
Writing expressions, equations of equations (A10)
anc Tormiias o Quadratic graphs (A12)
(A2, A3, Ad and AS) Gradient as a measure of grap
steepness Advanced graphs (A14, A15)
\, VAN VAN

Key words and symbols: what | need to say and write accurately

Word planation y-axis
midpoint the point exactly in the middle of two ;

others .
gradient the steepness of a line v e m ’ m
y-intercept where a graph crosses the y-axis xy) [Tz 1 @v
x-intercept where a graph crosses the x-axis x oo X

allel describing two lines that have the same T3 T T X-axis

- gradient sgn will never intersect ﬁ“ T ®
to intersect to cross — we say two lines intersect ©.0) (=2-141 @-1)
simultaneously  at the same time m i m
parabola the name of the shape of a quadratic graph )
vertex the turning point of a guadratic graph

Fingertip facts: what | need to learn by heart

The equation of any straight line can be written
in the form y = mx + ¢.

The steepness of a line s its gradient.

The m of x The value of the gradient is the rumber of units

J ives the g radient moved vertically for every unit mowed horizontally.
‘\ In other words: 11ght, __ up/down,
y = mx _I_ C This line goes 1 right, 3 up, so its gradient is 3.

/

The constant gives
the y intercept

Ap 2



My mathematical journey

AT: Introduction to Sequences

i Y4 Y4 Ny
What do | need to remember What will | learn about in this Where does this lead?
from before? unit? Advanced linear graphs (A10)
Arithrmetic (MP2, NP3, NP4) Linear sequences Advanced sequences —
Solving linear equations (Ad) nth term formulae for linear quadratic and geometric (A13)
Formulae, including substitution sequences Recurrence relations (413)
(AS) Recogrising non-finear Exponential functions (A15)
) SequUEnces
Linear graphs (A) Sequences on A-Level maths
L AN VAN J
Key words and symbols: what | need to say and write accurately
Word planation
term A number in a sequence. Terms have position 1, 2, 3, 4, and so on, and these positions
are labelled with the variable n.
eq. in the sequence 5, 7, 9, 11, ... the 1% term (where n = 1) is 5 and the 4" term (where
n=4d)is1.
term-to-term rule We can define a sequence with a term-to-term rule, which tells us where to start and
how to get from one term to the next.
e.qg. in the sequence 5, 7, 9, 11, ... the term-to-term rule would be ‘start at 5 and add 2
every time'
increasing sequence A sequence where each term is greater than the one before.
eg.5.7.9.Mm, ..
decreasing sequence A sequence where each term is less than the one before.
eq. 1,975 ..
nth term formula A formula that calculates the value of each term, using its position, n. For this reason it is
sometimes called the position-to-term formula.
eg. For the sequence 5, 7, 9, 11, . the nth term formula is 2n + 3
coefficient A number/letter that multiplies another in an expression.
e.g. In the expression 2n + 3, the coefficient of n is 2 and the coefficent of 2 is n.
linear sequence A sequence where the difference between terms is constant (doesn't change).
eqg.5 7,9 1, .. (the difference is 2) or 10, 7, 4, 1, ... {the difference is =3).
quadratic sequence A sequence where the differences between terms form a linear sequence.
eg. 14, 9,16, 25, .. (the differences are 3, 5, 7, 9, .., which is itself a linear sequence).
geometric sequence A sequence where there is a constant multiplier between terms.
eq. 1 2 4, 8, 16 .. (each term is multiplied by 2 to get the next)
Fibonacci-style A sequence where each term is the sum of the previous two.
seguence eg 14,5914 23 ..

Fingertip facts: what | need to learn by heart
The sequence of square numbers: 1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144, 169, 196, 225, ..

The sequence of cube numbers: 1, 8, 27, 64, 125, 216, 343, 512, 729, 1000, ...
The triangular (or triangle) numbers: 1, 3, 6,10, 15, 21, 28, 36, 45, 55, ...

The Fibonaccl sequence: 1,1, 2,3, 5, 8,13, 21, 34, 55, ...
|

Al 2




AB: Linear Inequalities

My mathematical journey

What do | need to remember ( What will | learn about in this \( Where does this lead?
from before? unit? Inequalities in 2D (A?7)
i Reading, writing and
nequality 5};;“52?'5' <and> interp ref? ng ine q?jalitie . Quadratic inequalities (A77)
Solving linear equations (Ad) Solving linear inequalities, Non-linear u;:qn;alrtues (A Level
) ) ) inchuding in contexts aths)
Plotting vertical and horizontal Linear programming (A Level
graphs (AB) Platting smp:_- E;ruequahtres in Further Maths)
. N\ AN /
Key words and symbols: what | need to say and write accurately
Word or Explanation Phrases meaning ‘less than' Phrases meaning ‘greater than'
bol x<=7 x>=7
> is greater than '_0 o—
< is less than T 7
= is greater than or equal to any number which is... any number which is...
< is less than or equal to less than 7 greater than 7
a statement that two quantities up to (but not including) 7 exceeding 7
equation | have equal value, up to {and excluding) 7
eg.5+2=10-3
a statement that two quantities ~ Phrases meaning ‘less than Phrases meaning ‘greater than
Inequality  do not have equal value, or equal to' or equal to'
eg5+2<12+1 x=7 xz7
| an inequality that compares E— | S—
comparative
. . two values, 7 T
IF"IEQUE”“.}’ e.q. d=lorx>8orl=x any number which is,.. any number which is...
a ‘double’ inequality that puts less than or equal to 7 greater than or equal to 7
restrictive | an upper and lower limit on a at most 7 at least 7
inequality | number, no greater/more than 7 no less than 7
£ 5<x<10 up to (and including) 7

Fingertip facts: what | need to learn by heart

Inequalities can be read in both directions.
These two statements mean the same thing.

5>3 3<5

If we multiply or divide an inequality by a negative
number, the direction of the sign reverses due to
the rotating effect of multiplication by negatives.

If -x =2
then x< =2
rmd.‘-'uﬂ-' e e Wy
5 is greater than 3 5 i5 greater than 3 X —x
H M
e ey —t—t—t—t—t+—
3 is Jess than 5 3 is less than 5 -6 _4 _2 0 3 4 6




NP10: Proportional Reasoning

My mathematical journey

4 a8 N N
What do | need to remember =) What will | learn about in this i Where does this lead?
? ?

Do unit? Ratio (NP11)
Multiplicative reasoning (NP3) Direct and inverse proportion Adliihead proporon and Tatis
Fractions (NP7) Proportional reasoning in of change (NP13)

Double number lines and ratio Yarous TORtexss Contextual graphs (A9)
tables (NP8) Percen.tage char.)gf-:s and Probability (5P3)
Percentages (NP8) decimal multipliers
\ I\ N J

Key words and symbols: what | need to say and write accurately
If two quantities are in direct proportion, the following two facts are true:

e There is a multiplicative relationship between them (e.g. if one doubles, the other doubles).
e |foneis 0, the otheris 0.

If two quantities are in jnverse proportion, the following fact is true:

e There is an inverse multiplicative relationship between them (e.g. if one doubles, the other halves).

A double number line shows a multiplicative A ratio table shows a multiplicative relationship, like a
relationship. double number line but without the scale.
x 4
A\ .
x
0 1 3 4 } AN\
T e B NS S ' o | 1[3]a]s
x4 s x4 x4 x4 x4 o | 4 |12]16] 3 x4

(Notice how both these diagrams show the same information.)

Fingertip facts: what | need to learn by heart
e When working with direct or inverse proportion, | can only multiply or divide.

e Toincrease a quantity by a percentage, | add the percentage onto 100%, convert this to a decimal and
multiply.
o eg. Toincrease £40 by 12%, | find 100% + 12% = 112% = 1.12 and calculate £40 x 1.12

e To decrease a quantity by a percentage, | subtract the percentage from 100%, convert this to a decimal

and multiply.
o e.g. Todecrease £40 by 12%, | find 100% — 12% = 88% = 0.88 and calculate £40 x 0.88

NP10 2



NP11: Ratio

My mathematical journey

o 4 )
What do | need to remember \ What will | leam about in this B Where does this lead?
from ? uni? Combining ratios (NP13)
Multiplication and division; Using ratio notation o
multiples and factors (NP3) Similar area and volume (GM8)

ival : &0 un
- . Equivalent ratios and simplifying Geometric sequences (A13)
Writing values as a fraction; T .

equivalent fractions (NP7) Advanced ratio (NP16)

Finding values f th
Ratio tables (NP10) e ”e;h'g: pari-oehe Vectors (GM10)

\_ VAN J\L J

Key words and symbols: what | need to say and write accurately

A ratio describes the multiplicative relationship between two quantities

2o3

® & ™
shaded parts I unshaded parts
proportional to

We use a golon : to separate parts of a ratio

Key representations
We can use bar models and ratio tables to help us solve ratio problems. These two diagrams represent the same
situation.

Jenny _lq Nick )l.: Total

Jenny (4 4 4\ f3rT‘1‘ ‘ i4

: x4 X4 x4
Nick IS \ 12 N4 |y

NPT 2



GM?1: Drawing, Measuring and Constructing

My mathematical journey

(Whatdolneedtoremember \( What will | learn about in this \( Where does this lead? &

from before? unit?

Polygons and angles (GM2)

Labelling lines and angles Congraenceand sty

Lines and angles (KS2) Drawing and measuring lines (GM4)
Measuring (KS2) BRG-ng e Advanced drawing, measuring
Using compasses and a and constructing (GM7)
protractor

Constructions and loci

\_ J\_ VAN J

Key words and symbols: what | need to say and write accurately

Word Explanation

point A point has no length or width (it exists in no dimensions, or 0D)

e A line has infinite length and no width (it exists in one dimension, or 1D).

- We use arrows to show its infinity in both directions.
A ray is a section of a line with a starting point that continues infinitely in one direction.

! We use an arrow to show its infinity in one direction.
line segment A line segment is a section of a line with a starting point and an end point.
construct We construct when we only uses our compasses and straight edge (like a ruler).
bisector ‘Bisect’ means ‘cut in half'. A bisector is a line that cuts another in half.
perpendicular Perpendicular lines meet at a right angle.
equidistant Equidistant means an equal distance from two points or lines.
locus (pl. loci) The path of all points that fit a condition.
Angle types:
Acute Right Obtuse Straight Reflex Full turn
0°<0<90°([90°=60||90°< 0 <180° || 180° =6 || 180° < @ < 360° || 360° = @
Greek letters:
a (alpha) B (beta) ¥ (gamma) 0 (theta)

Fingertip facts: what | need to learn by heart
You will need to learn the constructions for:

1. a perpendicular bisector

2. an angle bisector

3. a perpendicular from a point on a line
4. a perpendicular from a point near a line

T ———— e
GM1 2



GM2: Polygons & Angles

My mathematical journey

4 Y& N\
What do | need to remember What will | learn about in this Where does this lead?
from before? unit? T
Congruence and similarity
Measuring and drawing angles Angle facts about lines and (GM4)
e Agecak]) poyans Trigonometry (GM5, GM9)
Basic angle facts (NP2) Types of quadrilaterals and Solving geometric problems,
Gl including circle theorems (GM6,
Bearings GM7, GM1)
. AN N A

Key words and symbols: what | need to say and write accurately
A vertex (plural, vertices) is made when two lines meet. Sometimes called a corner.

Lines: vertical, horizontal, parallel, perpendicular, oblique

Angles: acute, obtuse, reflex, alternate, corresponding, interior

Triangles: scalene, isosceles, equilateral

Quadrilaterals: square, rectangle, parallelogram, rhombus, (isosceles) trapezium, kite, arrowhead
Polygons: triangle, quadrilateral, pentagon, hexagon, heptagon, octagon, nonagon, decagon
Symmetry can be reflective or rotational

Fingertip facts: what | need to learn by heart

iefamn Number of e e i Angle facts
9 sides sum
* Adjacent angles on a straight line sum to
Triangle 3 180° 180°.
Angles around a point sum to 360°.
Quadilateral 4 360° * o
o Vertically opposite angles are equal.
Pentagon 5 540°
e Angles in parallel lines on adjacent or
" corresponding sides of the transversal are
Hexagon 6 720 equal,
Heptagon 7 900° e Three-figure bearings are measured
clockwise starting from north.
Octagon 8 1080°
Nonagon 9 1260°
Decagon 10 1440°

Notice that the interior angle sum increases by 180° each time.
e _——_

GM2 2



My mathematical journey

GM3: Area

What do | need to remember
from before?

Area of a rectangle (K52)

Area of rectilinear shapes (NP3)

N/

What will | learn about in this
unit?

Units of length and of area

Area of a triangle

N\

Where does this lead?

Area and drcumference of a
circle (GMB)

Surface area and volume (GMB)

~

Perimeter (KS2 & NP2) Area of quadrilaterals Advanced area (GM9)
Types of polygons (GM2) Area of a drcle Solving geometric problems
(GM17)
\ VAN VAN J

Key words and symbols: what | need to say and write accurately

Word Explanation

Area A measure of the two-dimensional space inside a shape.

Perimeter A measure of the one-dimensional boundary that creates a shape.

Perpendicular height  The height of a shape which is at a right angle to its base.

Radius The length from the centre of a circle to its edge.

Diameter The length straight across the centre of a circle from edge to edge. Double the radius.

Fingertip facts: what | need to learn by heart

Area of a rectangle = base x perpendicular height Area of a parallelogram = base x perpendicular height

h Area = bh Area = bh

Area of a triangle =
; X base x perpendicular height

Area of a trapezium =
% x sum of the parallel sides x perpendicular height

a

Area =\ (a + b)h

Area of a circle = pi x square radius

The area of other polygons can be found
by splitting them into triangles.

rRAZ ]



NP12: Standard Form

My mathematical journey

( Y& ] hYZ )
What do | need to remember What will | learn about in this Where does this lead?
?
from before? uni Compound units (NP13)
Place value, multiplication and Writing large and small
Index | NP15
division by powers of 10 (NP1) numbers in standard form. cet e )
Exponential growth (NP16)
Operations (NP2, NP3, NP4) Calculating with numbers in
o standard form. You will apply this knowledge in
Laws of indices (NP5) Physics, Chemistry and Biology
. I\ L8 )

Key words and symbols: what | need to say and write accurately

Numbers in standard form look like this.

n
X x 10 \ The power of 10 tells

N\ us how many place
value columns up or
down to move.

e.g. 123000 = 1.23 x 10°
0.0000123 =1.23 x 1075

Fingertip facts: what | need to learn by heart

Prefixes for Sl units

1x 102 1000 000000000 tera T
1x10° 1000 000 000 giga G
1x10% 1000000 mega M
1x103 1000 kilo k
1x10%2 100 hecto h
1x10' 10 deca da
1x10° 1

1x10"* 01 deci d
1x10°2 001 centi >
1x10~3 0.001 milli m
1x10°% 0.000001 micro uy
1x10~° 0.000000001 nano n

1x 1072  0.000000000001 pico p

NP12 2



NP13: Advanced Proportion and Rates of Change

My mathematical journey

4 \N/ NN/
What do | need to remember What will | learn about in this Where does this lead?

from before? unit? Compound interest (NP16)

Percentage multipliers (NP8, Reverse percentages

NP10) Proportion with squares, cubes

Simple interest and roots (NP16)

Proportional reasoning (NP10 i i i
po g ( ) Direct and inverse proportion — s and average

Cartesian graphs (A6, A9, A10) Compound units rates of change (A16)

- : Combining ratios
Manipulating algebra (A5, A10 ng Areas under graphs (A16)
\_ pulating alg ) P9 I grap

Key words and symbols: what | need to say and write accurately

Word planation
p.a. ~ per annum, Latin for “every year”
direct proportion ~ as one amount increases, the other increases at the same rate
k the constant of proportionality, which is the rate of change
x _is proportional to
inverse proportion as one amount increases, the other decreases at the same rate
density a measure of how spread out particles in an object are
pressure a measure of how spread out a force is
speed a measure of distance per unit of time
compound units a measure combining two other measures

Fingertip facts: what | need to learn by heart

To calculate a percentage: original X multiplier = new To return to the original whole: original = ——

multiplier
Direct Proportion

As one increases, the other As one increases, the other
increases at the same rate. decreases at the same rate.

y is proportional to x y is proportional to the
reciprocal of x

; o 1
><€ x X y X
y y 5 ,'_
| X
\
S :
Density = v:::::e Pressure = ?:: Speed = d—';%"eg

=S eSS e
NP13 2



GM4: Congruence and similarity

My mathematical journey
a N hYd N
What do | need to remember What will | learmn about in this Where does this lead?
befora?
from : unit? Trigonometry (GMS)
Multiphing to scale (NP3, NPID) Congruence and similarity Area and volurne in sirilar
Reflective and rotational Congruent transformations: solids (GMB)
M2 tr ion, ion, i .
symmetry (GM2) TSELion, Fesecion, ngition Problems with congruence and
Properties of shapes (GM2) Similar transformations: similarity (GM11)
enlargerment .
Transform raphs (A15)
\ I y ing graphs (A
Key words and symbols: what | need to say and write accurately

Word Explanation
congruent, s identical in size and shape, but not necessarily orientation or direction
transformation a mathematical change, using translation, rotation, reflection or enlargement
image a shape after a transformation has happened

a mathematical object that tells you how far to move and in what direction

it can be shown with an arrow or with column notation

e.g. this arrow and column vector both communicate "one left, two down”
vector (_ 1) |
simiar same shape, all angles the same, but one an enlargement of the other (all corresponding sides

in the same ratio)

Fingertip facts: what | need to learn by heart

Congruent transformations

ﬁtcBiﬁareﬁectionintheliney-:j.

A to Cis a translation by the vectar (f) direction and

A to Dis a rotation 207 anticlockwise
around the centre [—=1,1).

Similar transformations
Reflact 5 .
need a 4
mirror line. .
| \\ )
need a o' —  need a scale
= o 2 ] 4 iﬂﬂaﬂﬂl
Ratation | y \ centre.
need an oS N
E o
1

centre.,

A to E is an enlargement of

scale factor 2 from (4,5).

- _____________________________________
G4



A9: Contextual graphs

My mathematical journey

(" ) )
What do | need to remember What will | learn about in this 0 Where does this lead?
before? ?
Ve ) s Compound units; speed,
Plotting graphs (A6) Reading, drawing and density, pressure and more
. . h . 1
Ty mterpretl.ng grapt S x:Jssed in (NP13)
Finding gradient (A6) Yoous e Gradient of and area under of
99 Finding speed non-linear graphs (A16)
Ratio tables and direct ; ; X
proportion (NP10, NP1TY) Dlstance~tm;eraa;ri speed-time
L NG NG J

Key words and symbols: what | need to say and write accurately

Word planation

the steepness of a line: for every one unit right, it is the number of units up/down.

On a contextual graph, the gradient represents the change in the vertical quantity
per one unit of the horizontal quantity

e.g. the exchange rate between two currencies, or the cost per unit time.

On a contextual graph, the y-intercept represents the value of the vertical quantity when the

gradient
y-intercept  where a graph crosses the y-axis
horizontal quantity is 0
e.g. a fixed or standing charge
speed

per one unit of time.
e.g. miles in 1 hour (miles per hour, mph), or metres in 1 second (metres per second, m/s)

Fingertip facts: what | need to learn by heart

a quantity that combines distance and time, working out the distance travelled

A distance-time graph A i
I sutiolna | ‘ ' | l = movingat

§ 0 ' . | a constant

g \ moving ata speed

: . § \ accelerating and

decelerating
/.— / speed is gradient of line
L
e 7/ acceleration is gradient

7“

. of line

travelled is,

time

A9

a:eau eﬂh‘grap‘l} \

time



A10: Advanced Linear Graphs, Equations and Inequalities

My mathematical journey

4 Y4 Y4 N
What do | need to remember What will | learn about in this Where does this lead?
from before? unit? Quadratic graphs (A12)
Salving problems with graphs Non-linear simultaneous
Solving linear equations (A4) Finding lines parallel and equations, non-linear inequalities
Rearranging formulae (AS) perpendicular to others (A14)
Solving simultaneous Tangents and normal (A15)
¥ =mx +c (AG) .
equations Gradient of a curve (A16)
Linear inequalities (A8) o o
Plotting inequalities in two Using graphs to represent complex
dimensions problems (A Level Maths)
\_ J\. VAN /
Key words and symbols: what | need to say and write accurately
Word planation
y-intercept where a graph crosses the y-axis
x-intercept or root where a graph crosses the x-axis
satisfy a number satisfies an equation when it solves the equation
gradient the steepness of a line
parallel describing two lines that have the same gradient, so will never intersect
perpendicular describing two lines that meet at right angles to each other
to intersect to cross — we say two lines intersect
simultaneously at the same time
I is parallel to
i is perpendicular to
region an area on a graph
boundary a line that marks the edge of a region

Fingertip facts: what | need to learn by heart

If a point (x, y) lies on a line, its coordinates can be substituted for y and x in the equation of the line and they will
satisfy the equation.

The gradient of a line is the amount up/down it moves for every one unit right. We can work this out by calculating

. vertical | "
the ratio - between two points on the line.

The gradients of paralle| lines are the same.

i}

The gradients of perpendicular lines are the pegative reciprocal

of each other: +E 1 —=
[+

-

On the y-axis, x = 0. On the x-axis, y = 0.

When we solve simultaneous equations, we find the point of intersection of graphs 4 4 3 -

of the two equations.

L & m 2o

A0 2



SP3: Introduction to Probability

My mathematical journey

4 NS N/ ™
What do | need to remember What will | learn about in this Where does this lead?
from before? unit? Sets and Venn diagrams (SP5)
Mumber lines (NP1, 2, 3, and 6) Systematic listing and the , )
oroduct rule Sampling and data analysis

Decimals (NP1, 2, and 3) (SPG)
Experimental and theoretical
probability
Probability diagrams

\_ I\ VAN J

Fractions (MPT) Advanced probability problems

Frequency tables (SP1) (P7)

Key words and symbols: what | need to say and write accurately

systematic working in an organised way
relative frequency the proportion of times something happens
outcome a result we could get from a probability experiment
e.g. rolling a fair six-sided die gives the outcomes 1, 2, 3, 4, 5, and 6
event one or more outcomes
e.g. rolling a square number on a die
fair all autcomes are equally likely
biased some outcomes are more likely than others
mutually exclusive events which cannot happen at the same time
independent If events are independent, they do not influence or affect each other.

e.g. if | flip a coin twice, the outcome of the first flip has no effect on the outcome of the
second flip: the events are independent.

Fingertip facts: what | need to learn by heart

outcomes we want
total outcomes

P(event) =

Probabilities can be represented by a number between 0 and 1.

The sum of all mutually exclusive events is 1.
If events A and B are mutually exclusive, P(A or B) = P(A) + P(B)

P(not A) = 1 — P(A). This can also be written P(4') = 1 — P(A)

SP3 2



GM5: Right-Angled Triangles

My mathematical journey

What do | need to remember
from before?

Powers and roots (NP4)

Substitution and rearranging a
formulae (A5)

Angles in triangles (GM2)

9 Similarity (GM4)

What will | learn about in this
unit?

Where does this lead?

h "Th
Pythagoras’ Theorem Advanced length and area
Trigonometry in right-angled (GM9)
triangl

rlangies Trigonometric graphs (A13)

Exact values in surd form
A Level mathematics, physics,

engineering and more

/. AN J

Key words and symbols: what | need to say and write accurately
The trigonometric functions have angles as their input. Their inverse functions are written using .

Trig function

Input (31g'2) Cuput
sin()
sin~1(a)
The hypotenuse is the longest side

Inpt (angle] Frig function Ot Input {angh) Trgluncon o
cos™*(a) tan~1(a)

in a right-angled triangle, opposite the right angle.

The other two sides are called the adjacent and opposite. They change depending on the angle you look at.

i
‘th,-{,
Vi, fie
.-
[

Fingertip facts: what | need to learn by heart

Pythagoras' Theorem
For any right-angled triangle,

a?+ b?=c2

GMS

. ',—'_,' ¢ -’t’.-—_‘.& ; .ii@-’:b@h&h
-H adjacent, A = opposite, @
Trigonometry
Three equations: ) )
sin(8) = Z2EEE- cos(6) = % tan(9) = 2=

A mnemonic to help you remember the equations:
O A O
S H CH T A

The exact values of sine, cosine and tangent for key angles:

Angle, 8| 30° 45° 60°
sin @ ﬁ - 1 E E
2 2 2 2
cos b E E ﬂ _ 1
2 2 2 2
tan @ S 1 V3 V3
V3 T-Vv3




GMBe6: Circles

My mathematical journey

4 N N ™
What do | need to remember What will | leam about in this unit? Where does this lead?
from before?
) Maming the parts of a circle Surface area and volume
Angle facts (GM2) Finding the area and perimeter of (GM8)
Area and perimeter (GM3) circles and sectors of circles Advanced length and area
GM
Rearranging formulae (A5) Finding angles in circles using circle (GM9)
theorems
\ 7\ VAN J
Key words and symbols: what | need to say and write accurately
The circumnference is  We use d for 'diameter’ and r for ‘radius’. Semicircle Quadrant
the perimeter of a A half circle A guarter circle
circle.
We use C for

‘circumference’,

Fingertip facts: what | need to learn by heart

Circle formulae
Circumnference:
Area:

=314

=
@

C=nd or C=2nr
A=mr?

A radius and a tangent are
perpendicular.

The angle in a semicircle is
a0

Opposite angles in a cyclic
quadrilateral are sum to
180°.

GM6

o

Concentric circles share the same centre

Sector formulae
We use [ for ‘arc length’.
- —
Arc length: = 360 mwd
. - 2
Sectorarea; A= 360 T

The angle at the centre is
twice the angle at the

circumference (subtended

by the same arc).

Angles at the
circumference subtended

by the same arc are equal.

(Angles in the same
segment are equal).

The Alternate Segment
Theorem.
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