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Unit 2 Higher Algebra

nth term:

Example: For the following sequence, the firstterm (n= 1) is 2.
The 2@ term (n = 2)is 5.

Positions (n numbers) — 1 2 3 4 5 6 ....n

TERMS— |2 5 8 11 14 17

\VAVAVAVIRY .
+3 +3 +3 +3 +3

So we try rule; nthtem = 3n. Testing the rule with n = 1 (1stterm) gives 3,
and we know 1%t term should be 2, so we need an extra correction to rule of -1

Sorule is: 67"term is ty; = 3 x 67 — 1

=200

Simplifying expressions:
Gather together like terms,

Solving equations: eg.3e+2+4e—-8=7e+6

BALANCE METHOD:

You can use this on any equation, whether
the unknown is on one side, or both

You can do whateverto like, so long
as you do the same to both sides:

4f+3 =

2f+23

A4 +3 = 2f+23 [take 2f from each side]
2f+3 = 23 [take 3 from each side]
2f = 20 [divide both sides by 2]
f =10

(1 If you want to get rid of something negative,
ADD that same amount to both sides

Exmouth
TN W

Corbett Maths video links:

V7 V13 V288

Substitution:

Just like in sport, substitution means swapping
one thing for another — but instead of a fresh
player for a tired player,
it’s swapping a number for a letter.

When the expressions or formulae become
a bit more complicated, it’s essential that
you follow the rules of BODMAS/BIDMAS:

eg lfg=10: 5+3g=5+3x10

If(@y=5

then:(@y+4=5+4=9
6x(ey =6x5=30
e)/5=5+5=1

plus a £5 travel bonu

(b) Use this formula to find his pay for a 7 hour

Rather than drawing a football
=5+ 30 - R T
=35 every time, they’d just use the letter “f
Classic exam guestion: f'«"”)
Bob works shifts in a café, where he get £6 a hour, E "

s each day.

(a) Write a formula to describe his pay P for a day’s shift of h hours: P = 6h + 5

shift: P=6h+5=6x7+5=42+5=f47

Factorising

expanding brackets

R

3 (2t + 5)

6t + 15

factorising

Expanding (2a+3)(4a+2)

2a +3
da| ga2 +12a
*2) (+4a +6

8aZ + 16a + 6



https://corbettmaths.com/2013/12/23/changing-the-subject-video-7/
https://corbettmaths.com/2013/12/23/expanding-brackets-video-13/
https://corbettmaths.com/2012/08/20/the-nth-term-for-linear-sequences/
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Unit 3 Higher Data

m Exrmouth
= Cormrmunity

o

Mean: add up the numbers and divide by how
many there are

Median: the ‘middle’ number. Order the numbers
from smallest to largest and it’s in the middle

Mode: the most commonly occurring number

Range: the difference between the largest and
smallest numbers.

Stem & Leaf Diagram: a pictorial representation of
grouped data

The stem and leaf diagram is formed by splitting
the numbers into two parts - in this case, tens
(stem) and units (leaves).

This information is given to us in the Key.

It is usual for the numbers to be ordered.

The key shows us how
to read the diagram

{

KEY: 2 IS means 25

6 is recorded as 06

789

This number is 39

N awhn N
N A W
(=2« > T ~A
oo~
0w ~N~

Frequency: the number of data points that fit into a
category

Correlation: a mutual relationship or connection
between two or more things.
Can be positive (both go up at the same time) or
negative (both go down at the same time).

Frequency polygon: a line graph that plots the
frequency against the mid point of the group

Frequency
3

15 20 25 30 35 40 45
Number of sweets

Modal Class: the class/group that has the highest
frequency

Medians in frequency tables: if the total frequency
is n then the median point lies in the class

.. 1
containing the%

Depth of water at hwo-minute intervals
50 -

45 4 ¢
40 L 4
35 e
30 4 ’
25 4 3

20 -

15 -
10 -
5 4

Depth (cm)

0 24681012116 19202224
Time (minutes)

Scatter graph: used to represent and compare two
sets of data. By looking at a scatter diagram, we
can see whether there is any connection
(correlation) between the two sets of data.

Line of best fit: A line of best fit is a straight line
drawn through the center of a group of data points
plotted on a scatter plot. Scatter plots depict the
results of gathering data on two variables.

Outlier: a point which does not fit the overall
pattern of a scatter graph.

Pie chart: a type of graph in which a circle is
divided into sectors that each represent a
proportion of the whole

Gymnastics
(%)

Swimming
Tennis (27%)

(12%)

Track
(20%) Soccer

(30%)




Unit 4 Higher (Fractions, Ratio, %)

Corbett Maths video links: /271 V239 Vzod

Fractions: Ratio, simplifying:

. .1
Reciprocal of is~

To add and subtract mixed numbers,

usually easier to convert them into
improper (top-heavy) fractions,

e.g.:
21+51_ 7+21
3 4 3 4

(then use Battenburg method)

Battgniurg: adding

1. Draw the battenburg grid.
2. Putthe fractions on the side,
(left to right, top to bottom).

3. Eat the top left corner (cross it out).
4. Do the multiplications.
5. “ADD the peanut”

(the yellow ones below).
6. Peanut answer is numerator, the
remaining number is denominator.

. he fraction, if possible.

1 1

Sy s — e g

4 3 12 Divide top
and bottom

1 4 of fraction

with the HCF

1 x 4 that they share

3 3 12

Percentages of amounts

%

e.g. 30% of £54 = 30 +100 x 54 = £16.20

Calculator allowed? Calculator not allowed?

10% is your starting point.
10% means “a tenth of the amount”
(because 10% = 10/100 = 1/10)

Turn % into decimal (+100)
and “of” means “multiply”.

Ll You can work out all the other percentages
| Ratios can be simplified in the same way as fractions. you need by scaling up or down from 10%

Divide both sides by the Highest Common Factor (HCF). | ©.8: 28% of £40 = 28 +100 x40 = £11.20

)

e.g. 30% of £54?

Reverse percentages:
10% = £5.40 (a tenth of 54 = 54/10)

Use the logic of function machines,

which can be run backwards. 20% = £10.80 (20% is double 10%)
You need to figure out the forwards multiplier first, 30% = £16.20 (30% = 10% + 20%)
- e.g. $30 dress reduced by 20%:
Lt 321 e.g. 28% of £40?
Cluwns Ducks = 3:2 3 clowns for every 2 ducks. 530 EER 524
. - 10% = £4
e.g. Sale price after 30% discount = £28 1% = 40p (divide 10% by 10) Jo5t — thesed
2% = 80p (double 1%) = these
?
g 528 5% =£2 (half 10%) added together
price £28 20% = £8 (double 10%) =£11.20

Baitenbyra: Subliagting

1. Draw the battenburg grid.
2. Put the fractions on the side,
(left to right, top to bottom).

3. Eat the top left corner (cross it out).
4. Do the multiplications.
5. “SUBTRACT the peanut’

(the yellow ones below).
6. Peanut answer is numerator, the
remaining number is denominator.

@ he fraction, if possible.

Fractions, decimals, percentages conversion

numerator + denominator X 100

Example: /’——\ /——\

Percentage
24%

Fraction
24/100 = 6/25

decimal
0.24

Write as fraction out of

+100

1 1 10, 100, or 1000, and simplify
4 3 12 Divide top |
Some examples:
and bOt_tom People often assume a % cannot
il 4 pf fraction 1/10= 10/100= 0.1= 10% be over 100, but it can
with the HCF . B st like a fraction can be improper*
1 x 4 that they share NS 20i00= e (2% and a decimal can be over 1)
. 3/10= 30/100= 03= 30%

9/20= 45/100= 045= 45%

* top-heavy



https://corbettmaths.com/2013/05/16/ratio-given-one-quantity/
https://corbettmaths.com/2012/08/21/multipliers-for-increasing-and-decreasing-by-a-percentage/
https://corbettmaths.com/2012/08/20/percentages-of-amounts-non-calculator/
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Unit 5 Higher

Angles and Trigonometry

opposite

hypotenuse

adjacent

When one side of a triangle is extended at the
vertex, it forms an exterior angle.
is the interior angle.

= 180

is the exterior angle. +

r\u

The sum of the interior angles of a polygon with n
sides = (n-2) x 180

The sum of the exterior angles of a polygon is
always 360

SOH CAH

0

sin° | H

TOA

In a right-angled triangle, the
longest side is called the
hypotenuse and is opposite the
right-angle.

The side opposite the angle 6 is
called the opposite.

The side that is next to angle 8 is
the adjacent.

Pythagoras’
Theorem

a?+b?=c?

To find hypotenuse:
Square side a
Square side b

Add together
Square root

i

To find shorter side:
Square side ¢

Square sideaorb
Subtract a or b from c
Square root

V257

Sine Ratio
Opp =sin X Hyp

HYP = S~
sinl =—
i /vyp%
o Q
Q.
Q.
o

Cosine Ratio

Adj =cos X Hyp

oS cos
cos? =—

<)
pofe%
Se

Adjacent

Tangent Ratio

Opp =tan x Adj

Adj =

tan

tant =—

Opposite

Adjacent

To get sin'!, cos and tan! press shift on the calculator and then the corresponding ratio.

@ (i 3 15 60° 20 .
| . ) The exact sine, V329

din @ 0 é ; 3 | cosine and V330

- £ : tangent of some

3 . ! . V331
Gk 8 | y = : 0 angles are in this

. - =~ table.
tan & 4] = | V3



https://corbettmaths.com/2012/08/19/pythagoras-video/
https://corbettmaths.com/2013/03/30/trigonometry-introduction/
https://corbettmaths.com/2013/03/30/trigonometry-missing-sides/
https://corbettmaths.com/2013/03/30/trigonometry-missing-angles/
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Unit 6 Higher Graphs — Links: V191 V171 V197 V196

A quadratic equation contains a term in x° but no higher power of x.

The graph of a quadratic equation is a curved shape called a parabola.

Linear Equations 2 Parallel lines have same gradient y
=D
Y=mx+c oY=2x+1 y=2x+3 s
o "
. 7
where m is the 2 6
2 5
gradient F oy
3
2 A quadratic graph has either a minimum point or a maximum point
Cis Where the graph ; where the graph turns.
c 01 2 3 4 5 6 maximum
crosses the y axis e v
—. o
: : : minimum
A distance — time graph represents a journey Perpendicular lines have gradients
that multiply to give -1
The gradient is the speed Reciprocal functions are in the form % where & is a number.
Try to draw a graph which reflects this cyclist's journey When a gra ph haS gradient m, the QT 1 s
m she starts off on a journey o miles. e gets ereg - m 3 . 3 | ‘lf:T —
e perpendicular line to that will have |k y=—=
Then she travels for 3 miles in direction of home which takes 30 minutes. 1
The cyclist then gets a puncture and takes 2hrs to do the last 6 miles home. 2 o= | -
Distance 10 gradlent \‘ %
Home 8
6 Velocity- time graph
: Straight line — means constant A cubic function contains a term in x* but no higher power of x.
. | . It can also have terms in x? and x and number terms.
iom__ 2pm __ 3om__ 4pm__ 5pm__ 6pm Tin::z_’ acce eratlon Y 4

Direct proportion is shown by a straight line graph through the origin

y=2
The equation of a circle with centre (0,0) and radiusris 2+ 2= 2 /



https://corbettmaths.com/2013/05/22/line-graphs/
https://corbettmaths.com/2013/05/29/ymxc/
https://corbettmaths.com/2013/05/25/travel-graphs/
https://corbettmaths.com/2013/06/06/perpendicular-lines-2/
https://corbettmaths.com/2013/06/06/graphs-parallel-lines/
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Knowledge Organiser:

Unit 7 Higher (Area and Volume)

Corbett Maths video links: V312 V377 V358

P m—

erimefer

VOLUME is how many cubic units fit

“The perimeter of a shape is the distance |

around the outside.

inside a shape.

|

15 m

3

15m

Fora prism* [Vo[ume = Area x length ]

*a shape that is the same all the way along its length

s,
.| Y

14cm

Perimeter = 5m +5m +15m

—p

+5m =40 m o

“ ~ The Area of a Circle

M=sz4x5=10cm2 V=AxL=10x 14 =140cm?

Find the area of the % and ¥ circles.

So, always start by working out the area on
front of the shape — this has to be the same all

SURFACE AREA is how many square units fit
onto the outside of a shape.

It's helpful to think of the net of the shape:
the surface area is just the area of all the
hits of the net added together.

e.g. A cube of side length Scm:

\ z i 2 . R ber:
‘\ / the way along the length (i.e. it has to be a prism). ( Ernem_)
6 cm : 85 ecm
i Area of one face=5x5=25m?
Ry A = ar? Total surface area = 25 x 6= 150cm?
=8 2 =33 2 s
" RRERG $xnx85 rectanale a‘rrlanqle is half the area of a rectangle
= 283 cm? (1 dp) = 170.2 em? (1 dp) Error bounds: 9 . .
’ £ = S
5 The lengths have been base b‘mA — b.cs:,r
m measured to the Area = base x height rea - base XNCIgAL x2 =
Metric conversions: nearest metre
parallelogram

*10 =100 +1000
‘*Jh.’?‘f\lvm
an <cm & 3 k@
X10 X100 X1000

em

height

\{ What the minimum and maximum values that the base and height could be?

5.5<base <6.5m 2.5 < height < 3.5m

v/

+—base—

7
ARL

A J

Always use the

perpenhdicular

q-;f What the minimum and maximum wval that the perimeter could be?

16m < perimeter < 20m

“f *‘f “*? What the minimum and maximum values that the area could be?

13.75m? < area < 22.75m?

Area = base x height height
R a
trapezium e
Area=(a+b) xh §/ \
2 b



https://corbettmaths.com/2018/01/29/surface-area-of-other-prisms/
https://corbettmaths.com/2017/12/16/error-intervals/
https://corbettmaths.com/2013/03/24/volume-of-an-l-shape-prism/

KS4 Knowledge Organiser | Higher Tier Unit 8: Transformations & Constructions

Translation: V325

To translate means to move
a shape. The shape does not
change size or orientation.

Column Vector:

In a column vector, the top
number moves left (-) or
right (+) and the bottom
number moves up (+) or
down (-)

Enlargement:

The shape will get bigger or
smaller. Multiply each side
by the scale factor.

4
S S
I =

PRI F—

ol e

ScaleFact or
times larger = multiply by 3’

g h't S:calefalglgo r
t

he si ze d

, V197 M188yn

Rotation: 75
The size does not
change, but the shape
is turned around a
point. (Use tracing

paper).

3

Yo |

-
L=

b y V104
7 V105
e 1 1 V106

=l kK W A& th ® = @ @
T e e B B e

Bt

i i ’: ——— —— s + —— 3
-2 = f—’ 1 2 3 4 5 6 T & 8 101 12 13
-1}1- 3

Negative Scale Factor Enlargements will ook like they have been rotated.
-wd| be rotated. & also twice as big. Enlarge ABC by scale factor -2, centre (1,1)

it

Al

Rotate the triangle
90° anti-clockwise
about (0,1).

H i

b
.

Perpendicular Bisector: i

Cuts a line in half and at right angles.
V78 Lme Bisector

A B

Ny,
o,

-

Reflection:

The size does not change,
but
in a mirror.

Line x=? is a vertical line.
Line y=? is a horizontal line.
Line y=x is a diagonal line.

V272 V273 V274

t h e fligpdda p le

Reflect shape C in the line y=x Angle Bisector:

Cuts the angle in half.
V72

5 4 3 2 A
.

Angle Bisector

Loci: Alocusisa path of points that follow a rule.

V75V76 V77
o o
/ -\'\. ! \
——= f i j |' L "'l
A B II".. _ﬁ:_ - I.' L A y
'x.x__!,ff \_‘_f,x'
Polits Iess thin Points mare than

Podnits Closer 1o B than A

Tem from A 2em from A



https://corbettmaths.com/2012/08/10/transformations-translations/
https://corbettmaths.com/2013/05/19/rotations/
https://corbettmaths.com/2012/08/19/reflections/
https://corbettmaths.com/2013/06/23/describing-reflections/
https://corbettmaths.com/2013/03/29/finding-the-mirror-line/
https://corbettmaths.com/2012/08/19/enlargements/
https://corbettmaths.com/2013/05/12/describing-enlargements/
https://corbettmaths.com/2013/03/29/finding-the-centre-of-enlargement/
https://corbettmaths.com/2012/08/24/perpendicular-bisector/
https://corbettmaths.com/2013/03/26/angle-bisector/
https://corbettmaths.com/2013/03/31/enlargments-fraction/
https://corbettmaths.com/2013/04/24/enlargements-with-negative-scale-factor/
https://corbettmaths.com/2013/03/31/loci-part-1/
https://corbettmaths.com/2013/03/31/loci-part-2/
https://corbettmaths.com/2013/03/06/loci-part-3-2/
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KS4 Knowledge Organiser

Higher Tier Unit 9: Equations & Inequalities

Exmouth

Unity

Quadratic: V325
A quadratic expression is of the form ax?+ bx + c
where a, b and care numbers,a # O
Examples of quadratic expressions: x2or 8x?-3x+7

Factorising Quadratics: Vv118V119

When a quadratic expression is in the form x? + bx + ¢
find the 2 numbers that add to give b & multiply to give c.

Factorising Quadratics whena # vJbe

When a quadratic is in the form ax?+ bx + ¢

1. Multiplya by c =ac

2. Find two numbers that add to give b and multiply to give ac.

3. Re-write the quadratic, replacing bx with the two numbers you found.

4. Factorise in pairs —you should get the same bracket twice

5. Write your two brackets —one will be the repeated bracket, the other will be
made of the factors outside each of the two brackets.

e.g. X2+ 7x+10 = (x+5)(x+2)
(because 5 and 2 add to give 7 and multiply to give 10)

Difference of Two Squares 120
An expression of the form a2-b? can be factorised to
give (a+b)(a-b).

e.g. x2—25 = (x+5)(x-5) or 16x2—81 = (4x+9)(4x-9)

Completing the Square V267a V371

A quadratic in the form ax2+ bx + ¢ can be written in the form (x + p)2+ q
1. Write a set of brackets with x in and half the value of b.

2. Square the bracket.

3. Subtract (b/2)%?and add c.

4. Simplify the expression.

Solving Quadratics (ax2= b)
Isolate the x2 term and square root both sides.

e.g. 2x>=98  Remember there will be a positive
x?>=49 and a negative solution.
x =17

Solving Quadratics (ax? + bx = 0)
Factorise and then solve = 0 V266

e.g. x*-3x=0 e.g. Solve x?+3x—10=0
Xx(x-3)=0 Factorise: (x+5)(x-2) =0
x=0orx=3 x=-5 or x=2

Solving Quadratics using the Quadratic Formula: v267

A quadratic in the form ax2+ bx + ¢ can be solved using the formula:

B —b +Vb?% — 4ac

2a

Use the formula if the quadratic does not factorise easily.

X

Simultaneous Equations:
A set of two or more equations, each involving

two or more variables (letters).
The solutions to simultaneous equations satisfy

both/all of the equations.
eg. 2x+y=7 V295 V296 V297

3x—y=8 x=3, y=1

vi/e V177 V178 V179

x= Ineans x is greater than or equal to 1
X< 6Gneans x is less than or equal to 6

Inequality symbols:

Xx>2 means x is greater than 2
x<3 means x is less than 3

Inequalities can be shown on a number line.
Open circles are used for numbers that are less than or greater than (< or >)
Closed circles are used for numbers that are less than or equal or greater than or

equal(s O

x =2 0 x<2 o .—5 < X <04
O G

‘llllll’ ‘IIIIIIIIIII’ ‘IIIIIIIIIII}

2 4 0 1 2 3 5.4.3-2-1012 3 45 5-4-3-2-1012 3 4°5


https://corbettmaths.com/2012/08/10/transformations-translations/
https://corbettmaths.com/2013/02/06/factorising-quadratics-1/
https://corbettmaths.com/2013/02/07/factorising-quadratics-2/
https://corbettmaths.com/2013/12/29/completing-the-square-video-10/
https://corbettmaths.com/2017/09/25/quadratic-graphs-completing-the-square/
https://corbettmaths.com/2013/04/24/quadratic-formula/
https://corbettmaths.com/2013/02/08/difference-between-two-squares/
https://corbettmaths.com/2013/05/03/solving-quadratics-by-factorising/
https://corbettmaths.com/2013/05/03/solving-quadratics-by-factorising/
https://corbettmaths.com/2013/05/18/inequalities/
https://corbettmaths.com/2013/05/18/inequalities-on-a-number-line/
https://corbettmaths.com/2013/05/07/solving-inequalities-one-sign-corbettmaths/
https://corbettmaths.com/2013/05/12/solving-inequalities-two-signs/
https://corbettmaths.com/2013/03/05/simultaneous-equations-elimination-method/
https://corbettmaths.com/2013/05/07/solving-simultaneous-equations-by-substitution/
https://corbettmaths.com/2013/05/07/simultaneous-equations-linear-and-quadratic/
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Unit 10 Higher (Probability)

TECHNICAL LANGUAGE:

P{"something") means probability of “something” happening

“Mutually exclusive” means that if one thing happens,
the other cannot, E.g. being alive and dead are rnutualhr‘

exclusive states!

If outcomes A and B are mutually exclusive,
P(A) +P(B)=1 or 1-P(A) = P(B)

E.g. If there is no draw allowed,
and P(win) =0.7, B(lose) must be 0.3

“Bias” = unfairness. It would be biased to roll a die that has
lz sixes on it and no zeroes in a normal dice game.

Sometimes bias is difficult to spot in experiments,
If you flip 2 coin 100 times, you expect 50 heads
and 50 tails, but does that mean your coin is biased
if you get 60:40? What about 90:10?? What about 52:17777

COMBINING PROBABILITIES:

If you want to find the probability of 2 things happening, MULTIPLY
the individual probabilities.

One of the reasons why fractions are convenient for probability is
That they are so easy to multiply; Yoy oh= 5/16

Multiply numarators, multiply denominators

Example:

P(win ) =2/5

On fair dice, opposite faces
should add up to 7.

Remember to simplify
whenever possible

P{win_o/ .] =3/10 P{win both) =2/5x 3/10=6/50 @

Sample Space Diagrams:

‘ You can use two-way tables to help solve probability problems:

France | Holland | Elsewhere | Total
June 6 18 ] 29
July 10 19 2 31
August 15 15 10 40
Total 31 52 17 100

What is the probability that a person selected at random:

1. Went to Holland on holiday? 52/100
2. Went on holiday in July? 31/100
3. Went to France in August? 15/100
4, Did not visit either France or Holland? 17/100
5. Went on holiday in June? 29/100

Corbett Maths video links:

V244 V250 V247

The LANGUAGE of probability:

Eg. When tossing a coin Plheads) = 0.5ar%
P(tails)= 0.50r%
P{heads or tails)= 1 (certain)

P{coin flying off into outer space) = 0 (impossible)

P(“something”) means probability of “something” happening

» It's often easiest to write probabilities
as fractions®, especially if you want to
combine probabilities in tree diagrams...

* how many ways it can happen
How many cutcomes there are altogether

Often used to find all the possible combinations
of 2 events being combined:

Roll a die
1/ 2/ 3/ 4| 5|6

Roll
a die

| 1Fwe're adding,
The value in the
16,6) box of the

@ B wro e

N | S50 would be 12

wracTerintics of 0 1eee dingrom

B y L — o P(rcdaﬂdrcd]:l%_.% i

Ends of first ond
sacied lovel Branches
shaw the different foi

10 L~ T
s = Plr Lt P
T (red and blue) e
<
= - 1
= i | S il
T ) oi Plblue and red) 5" 75 155
10 :
7 7 |49
The peohabilities . Plblue and Blue) T
for sach event are
shewen lorg the /’ =l
arm - 3

-
muiltiplied alang ench

VENN DIAGRAMS

20
19 S 20 people
P(AﬁB) " 20 e chose A, and
0| 19 chose B.
20
P(AUB) = 19 = 1 person opts
20 o out of choosing

1| either A or B.



https://corbettmaths.com/2013/06/15/the-or-rule/
https://corbettmaths.com/2013/05/15/probability-of-not-happening/
https://corbettmaths.com/2013/06/18/conditional-probability/
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Standard Form

HCF and LCM V219 V218 Unit 1 Higher Number

(Highest Common Factor and Lowest Common Multiple) V300 V301 V302 V303
!-ICF - this is largest number that divides exactly s e es V17 A number is in standard form when it is in
into 2 or more numbers. E.g. HCF or 12 and 20 =4 S the form A x 10 1< <10
LCM - this is the smallest number that is in the Index/power ’ - '

times table of 2 or more numbers. E.g. LCM of 12 ‘/ For example, 63000 = 6.3 x 10%. This is in

and 20 =60 33 standard form because 6.3 is between
Product of Prime Factors V219 /, 1 and 10. 63 x10% is not in standard form
This is finding all the prime numbers that would — as 63 is not between 1 and 10. _

multiply to give our number. It is often shown base § E D;?
using a factor tree (‘tree thingy’). V223 Examples = 3 5%
Eg. 40 as a product of prime factors = Multiplying Indices 45 000 000 000 = 4.5 x 1010 s S
3x 3= x x x x x = 6© 0.0000000000091 = 9.1 x 10712 ,8, 5 %

40=2x2x2x5 Dividing Indices § °Bé 2

SRR N H B e

20 3 R g 2

\ % 3 When dividing indices with the same zs a 3

d 10 3% base, you SUBTRACT the indices €3 %
® !
EE Power to another power (brackets) g % Surds
( 3)2 =( x x )2 N S| E A surd is a number written exactly using
= x x x x x =8 § A square or cube roots.
Usi T S P N " & For example v3 andv/5 are surds. V4
SR e e nd 7 ore s b i =
Step 1: of 0 always equals 1 and ¥/27 = 3.
gg - ; i ; i ; z é ZV ;fiif@}’::,:i}z;ors foailv;: Indices V175 Multiplying Surds
V224 B 1 <€ The negative sign means ‘one \/_ X \/_ VX = \/_
Step 2: Draw a Venn Diagram  ———— 2= over’ the base number Eg V3xy2=V3x2= V6
24 60 eg 572 = 5—12 = % Dividing Surds
Fractional Indices The denominator of the fractional \/_ - \/_ = \/:

_ numerator becomes a power

E.g.m+@=J§= Vi=2

T=(y) <——| power becomes a root and the !

wpibpip uuay anoA oul
s40320f awid noA 3d0|d

N\ Vi73

V305 V306 V307 V308

The HCF of 24 and 60 =2 x 2 x 3 =12 &—— | Muitiply the common prime factors
The LCM of 24 and 60 =2 x 2 x 2 x 3 x 5 = 120<€——{ Muitily all the prime factors |
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https://corbettmaths.com/2013/04/29/standard-form-multiplication/
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Unit 11 Multiplicative Reasoning V236 V384 V385 V254 V255

In compound interest the interest earned each year is added to
money in the account and earns interest the next year.

You can calculate an amount after n years’ compound interest using
the formula

amount = initial amount x

100 + interest rate)”

Most interest rates are compound interest rates.

If 3 is directly proportional to ¥, y « x and y = kx, where k is a
number, called the constant of proportionality.

Where & is the constant of proportionality:

if y is proportional to the square of x then y « x2 and y = ka?
if y is proportional to the cube of x then y « ¥*and y = kx°

~if y is proportional to the square root of x then y « /¥ and
Y= kvVx

100
Distance = Time X Speed
Multiplicative Speed = Distance + Time D
means Time = Distance + Speed
involving |
multiplication § /s T\
or division ;
Force = Pressure x Area
Key Words
. Pressure = Force + Area
Velocity

Acceleration

Area = Force +Pressure ‘
Force |

These are three kinematics formulae:

v=u+ at

s = ut + sat?

V¢ =ul + 2as

where a is constant acceleration, u is initial velocity, v is final velocity,
s is displacement from the position when ¢ = 0 and t is time taken

Pressure
Mass = Density x Volume
Density= Mass + Volume M
Volume = Density + Mass

D[V



https://corbettmaths.com/2012/08/21/compound-interest/
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Unit 12 Higher

Similarity and Congruence

| |
Similar Triangles
Prove FGH and FJK are similar.

Angle F occurs in both triangles.

16mm

Congruent Triangles

Are exactly the same size and shape. Triangles are
congruent when one of these conditions are true:
e SSS—all three sides are equal.

* AAS —two angles and corresponding side are
equal.

* RHS —right angle, hypotenuse and another side
are equal.

ve7

You need to prove it by using one of the above
reasons.

Therefore the same. &

T 2mm G

Draw the triangles separately.

20 mm

K FGH = FJK as corresponding angles.

FHG = FKJ as corresponding angles.

66 mm

16 mm
Therefore all angles are equal so triangle is similar.
F22 mm G F 88 mm J g 9 &
Congruence is used to Proving Geometric Congruence V66
solve problems and
prove that shapes are ABCD is a parallelogram. Prove triangle ABC is congruent to ADC.
the same. 2 i :
Mark all
To prove it: write a ™ equal angles
. . d sides.
series of logical ! _ / e e
J 3 2]

statements. Each
statement needs
must be supported by
a mathematical
reason.

Length AB = length CDbecause opposite sides in a parallelogram are equal.— —| State why AB = CD
Length BC = length AD because opposite sides in a parallelogram are equal. Al State why BC = AD

ength ACis common to both triangles

Se triangle ABC is congrusnt to triangle ADC (S55).

State the condition used
Lo prove congruence,

Similarity V291

Shapes are similar when one shape is an
enlargement of each other. Corresponding sides
are in the same ratio. Corresponding angles are
equal. When comparing two similar shapes, a scale
factor can be found. This scale factor helps to find
missing sides of the shape.

Similarity in 3D shapes

If a shape is enlarged by a linear scale
factor of k, the area of the shape is
enlarged by scale factor of 2.

If a shape is enlarged by a linear
scale factor of k, the volume of the
shape is enlarged by scale factor

of 3.

Cylinders G and H are similar.

The diameter of G is 6¢m.

The volume of G is 108 cm’. The volume of H is 256 cm’®
Work out the diameter d of cylinder H.

256 _ 04 _ 4

108 27

V2

93a
93b

V2
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Unit 13 Higher More Trigonometry

Transforming trigonometric graphs

A y=f(x) is a function where x is the input. The output is y or f(x).
* y=-f(x) is a reflection in the x-axis.

y = f(-x) is a reflection in the y-axis.

* y=-f(-x) is a reflection in the y and x axis. It is equivalent to a

. ; = P i rotation of 180 about the origin. e
y rea of a triangle =
This graph repeats every 360 . ! g S =)z e iEnekion by (Fa) V323
1 . @ 2 sin * y=df(x) is a vertical stretch by scale factor g, parallel to the y-
y = sinx To be used when you can’t|  axis.
0 90°  180°  270°  350°  450°  540° use: % base x height e Y=f(ax) is a horizontal stretch by the scale factor £l
! Sine function - - Tangent function
1 This graph repeats every 360 . : Sosmeinehon ,
4 @ 1.2+ 1.2
y = cosx
0 90¢ 180° 7o 360° 480° 540°
£ kﬁ'@'m‘f’ hq:" o
A i
y This graph repeats every 180 .
! ! i ! V340 : o 2
! Yy = tanx ! i i he di h ircl
Lo/ : : The diagram shows a circle | The diagram shows a circle |6 giagram shows a circle
: ; : : with radius 1 and centre (0,0). |with radius 1 and centre (0,0}t w;ith radius 1 and centre (0,0).
o A o e v e ar The length of PQ gives the | The length of OQ gives the | gytend OP to hit the tangent.
: : : : sine of the angle. cosine of the angle. This gives a value for tan .
if i i i
! : i i . _PQ - _0Q _ - 0.8
! ; ; ; sin30 =— =PQ=05 cos60 =-=0Q=0.5 tan == =08
Thesinerule — - - Tofindaside. | The cosine rule V335 V336 3D Pythagoras

V333 To find an angle.

Can be used in any triangle. You need to know one

angle and the opposite side. Then:

- If you know another angle, you can calculate its
opposite side.

- If you know another side, you can calculate the

opposite angle.

2_- 2, 2 9pccosA Tofind aside.
COSA = 2+2 - To find an angle.

Can be used in any triangle. Use it to find:

- The length of a side if you know two
sides and the included angle

- Anunknown angle if you know all three
sides.

A plane is a flat surface. e

EFGH is a horizontal plane. AEG is a vertical plane.
AG is the diagonal named . To calculate the value
of , you need to find the A 8
value of EG using

Pythagoras’ Theorem. o
EG: V122 4+ 92 = 15cm B F
V152 4+ 82= 17cm L S| Bom

H 3

12em
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@ Commmunity Histogram | [Petmiei cemiteemens
| O R ), 2 . ]
el H;e”f:f::-‘;ei‘;ged Length, x (mm) |15<x<20|20<x=<30(30<x=<40|40<x=60 :: : o l: Cumulative
in this table: Frequency 6 14 26 2 ey ! 5 | F
Draw a hist to display this data. g : requency
Key Words oo 1I52f)§rjr?1(; e 216, B420=0 ——JaINBEEI GG Q<=6 o
POpU Iation Length of worms SENIG R et - : _: — = = Piot each freguency 8t the upper
Census z 5] | Lael the y-axis Frequency density' | g dtnbpAnie
Sam ple f?: 2 _— H"‘““-—m_\__ The height of each bar is the & f x"")__hx et
. § frequency density for each class. 2 i ,J/ sy 1
Bias §; " |_ | |EEm —~| Draw the bars with no gaps between them. | Y anks = | lr:—'_:ul_r;h'li::' Sl
Random Sample s S P :
10 20 30 40 50 60 E 10} 2 Desw 2 fine down (o the n}
Strata Length (mm) i w_,_-' : and read off the value
Stratified Sample ——
Unit 14 Higher Further Statistics V149 V159 V154 V281
X Stratum Size
Catch and Release The median and quartiles can be estimated from the cumulative
Box Plot frequency diagram. For a set of n data values i
40
—=— ; Tl g
ek Upper the estimate for the median |5the§thvalue 2
g
uartile uartile . & g N ® :
" i the estimate for the lower quartile (LQ) is the —th value g ¥ ;
Ii 4' SoN=—xM 4 E 10
Minimum Median Maximum . y e 8 1
the estimate for the upper quartile (UQ) s the=thvale e e e e R S
: : Always Compare a . , e b
Range is Max — Min y , P ; the interquartile range (QR) = UQ - LQ
measure of ‘spread

and a value
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Unit 15 Higher Equations and Graphs

Quadratic Graphs
V180 V181 V276c VCubic

Solving Simultaneous Equations

On a coordinate grid, shade the region that satisfies the inequalities

x<5y=s2x+4y<landy>-2

s AN

Inequality Graphs

Draw dotted linesx=5and y = -
Draw solid linesy =2x + 4,y =1

' ' To setch a quadratic function
Thelowestor highest point ofthe parabolg, where egraphturns, 5 called the turning point e o s ST R
The tur ﬂlﬂnglﬂ lSEI[h er 3 minimum or maximum point, v Calculate the point at which the graph crosses the -axis
+Find the coordinates of the turning point and whether it s @ maximum or @ minimum,

The -+alues where the graph inersect the -2 e the soltions,orroots, o the equation =
\/mammmum /\mamaxrmum J 7
When a quadratic is written in completed square form y = a(x + b)* + ¢ / :
the coordinate of the turning point is (-b, c) R

The quadratic equation @ + bx + ¢ = 0 said to have no real roots i its graph does not cross

the 1-as. f it graph just touches the a-axs, the equation has one repeated root.

Test a paint. For (2, -1)

Yy = landy > -2: the y-coordinate is -1

x < 5: the x-coordinate is 2
2x + 4 = 8: y-coordinate < 8

Shade the required region.

Cubic Graphs

A cubic function is one whose highest power of x is x°.
It is written in the form y = aa® + ba? + cx + d

When a > 0 the function looks like When a < 0 the function looks like

/or/\/ \or

The graph intersects the y-axis at the pointy =d
The graph’s roots can be found by finding the values of x for which y = 0.
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Unit 16 Higher Circle Theorems

V64 V65

The angle in a semicircle is
a right angle.

V65a

The angle between a tangent
and radius is a right angle.

Ve65f

A chord is a straight line

connecting two points on a circle.

The perpendicular from the
centre of the circle to a chord
bisects the chord and the line
drawn from the centre of the
circle to the midpoint of a chord
is at right angles to the chord.

V65e D

AB is a tangent to the circle. CD,
DE and CE are chords. Angle ECA
is the angle between the tangent
and the chord in one segment.
The other segment has angle
CDE. This is the alternate
segment. The angle between the
chord and tangent is equal to the
angle in the alternate segment.

A cyclic quadrilateral with all
four vertices on the
circumference of the circle.

Opposite angles add up to 180 .

V65d

The angle at the centre of a
circle is twice the angle at the
circumference when both are
subtended by the same arc.

V65b

Tangents drawn from a point
outside the circle are equal in
length.

x+y=180

Angles in the same segment
and standing on the same
chord are always equal.

V65¢c
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Unit 17 Higher More Algebra V8 V21 V22 V23 V24 /365 V370

To show a statement is an identity, expand and simplify the
expressions on one or both sides of the equals sign, until the

You can change the subject of a formula by isolating the terms two expressions are the same.

involving the new subject.

When the letter to be made the subject appears twice in the formula A function is a rule f?r working out values of y when given values of x
you will need to factorise. . eg.y=3randy=x

You may need to factorise before simplifying an algebraic fraction: The notation f(x) is read as 'f of x".

> Factorise the numerator and denominator. fg is the composition of the function f with the function g.
o Divide the numerator and denominator by any common factors. To work out fg(x), first work out g(x) and then substitute your
answer into f(x).

You may need to factorise the numerator and/or denominator before The inverse function reverses the effect of the original function.
you multiply or divide algebraic fractions. f-1(x) is the inverse of f(x).

To add or subtract algebraic fractions, write each fraction as an

equivalent fraction with a common denominator. To prove a statement is not true you can find a counter-example
- an example that does not fit the statement.

To find the lowest common denominator of algebraic fractions, you

may need to factorise the denominators first. For an algebraic proof let n represent any integer
Even number 2n
Odd number 2n+lor2n-1
. . . 1 aEy E Consecutive numbers nn+1,n+2, ..
To rationalise the fraction ———, multiply by ——— Consecutive even numbers 2n,2n+2,2n+4, ...
azxy a v b Consecutive odd numbers 2n+1,2n+3,2n+5, ...



https://corbettmaths.com/2013/12/28/changing-the-subject-advanced-video-8/
https://corbettmaths.com/2013/01/19/adding-algebraic-fractions/
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https://corbettmaths.com/2013/01/19/multiplying-algebraic-fractions/
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A vector is a quantity that has both size (or magnitude) and
direction. -

If AB = CD then the line segments AB and CD are equal in le

Examples of vector quantities are: « displacement

= velocity
= force

and are parallel. AB = -BA

AN

A scalar is a quantity that has size (or magnitude) only.

Lo Triangle law for vector addition: Let AB = 3, BC=band AC =c.

Thena + b= ¢ forms a triangle.

Examples of scalar quantitie$ are: « length
' - speed

2a is twice as long as a and in the same direction.
-a is the same length as a but in the opposite direction.

Vectors are written as bold lower case letters: a, b, €. When handwriting,
underline the letter: a, b, c.

A
This.vector goes. from the point;A to the point B.

We can write this vector as AT?:

N\ X

When ¢ = a + b the vector ¢ is called the resultant vector of the
two vectors a and b.

Unit 18 Higher Vectors and Proof V353 V353a

To go from the point A to the paint B we must move 6 units to
the right and 3 units up. '

We can represent this movement using a column vector.

With the origin O, the vectors OA and OB are called the position
vectors of the points A and B. In general, a point with coordinates

(p, @) has position vector (g)

Whenaﬁ.’=aanda3>= b,ﬁzﬁ+ﬁ=b—a.
A
a b-a
o} b °
Suppose a = [_dfl] and b = [g]
D = From this diagram we can see

This is the horizontal component. It tells
]:'us the number of units in the x-direction.

 This is the veﬁical component. It tells us
the number of units in the y-direction.

that
| A_C'=A_B'+B_C-=a+b
Also

 AC=AD+DC=b+a

In general, if the vector| * |is inultipiied by the scalar k, then
n.y &
r 2 - rh'\
kx =
“ }" # \.kJ;J
For example, 3 x [5] = 15

When a vector is multiplied by a scalar the resulting vector is
either parallel to the original vector or lies on the same line.

PQ-= ka?) shows that the lines PQ and QR are parallel. Also they both
pass through point Q so PQ and QR are part of the same straight line.
P.Q and R are said to be collinear (they all lie on the same

straight line).
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Unit 19 Higher Proportion and Graphs V345 V255 V254

one quantity is directly proportional to the other.

X

When a graph of two quantities is a straight line through the origin,

The symbol & means ‘is directly proportional to".

If y is directly proportional to &, y & x and y = kx, where k is a
number, called the constant of proportionality.

Where £ is the constant of proportionality:
o if y is proportional to the square of x then y « 2 and y = ka?
- if y is proportional to the cube of x then y « x*and y = kx*

) if y is proportional to the square root of x then y o v and
y= k\?l_

Expressions of the form a* or a~*, where a > 1, are called
exponential functions.

The graph of an exponential function has one of these shapes.

j"/ S
o x

x 0 o
y = a*wherea > 1or y=a *wherea > 1or
y=b*where0 <b <1 y=0"where0 <b <1
exponential growth exponential decay

Exponential graphs intersect the y-axis at (0, 1) because a® =1 for
all values of a.

k

When y is inversely proportional to x, i « %and Y=

The tangent to a curved graph is a straight line that touches the

graph at a point. The gradient at a point on a curve is the gradient
of the tangent at that point.

The area under a velocity-time graph shows the displacement, or
distance from the starting point. To estimate the area under a part
of a curved graph, draw a chord between the two points you are
interested in, and straight lines down to the horizontal axis to create

a trapezium. The area of the trapezium is an estimate for the area
under this part of the graph. .

UA
/ The gradient of the chord
gives the average rate of
change
0 0



https://corbettmaths.com/2013/11/17/exponential-graphs/
https://corbettmaths.com/2013/04/04/inverse-proportion/
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Higher: Transformation of Graphs Corbett Maths link:Transformations-of-graphs

The graph of y = f(x) is transformed into the graph of: yf\/
y = f(x)

y = f(x) + a by a translation of a units parallel to the y-axis

or a translation by(g) <K

The graph of y = f(x) is transformed into the graph of:
y = f(x) + a by a translation of a units parallel to the y-axis

or a translation by (g]

y =f(x + a) by a translation of —a units parallel to the x-axis

or a translation by (_g]

y = f(-x) by a reflection in the y-axis -

y = -f(x) by a reflection in the x-axis
y = af(x) by a stretch of scale factor a parallel to the y-axis === 7774

y = f(ax) by a stretch of scale factor é parallel to the x-axis = ¢S Amm

Page 2
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