Autumn Block 1

Algebraic

manipulation
Higher Tier

definition

tarms with the same
variable(s) and power(s)

X
1.(
2

3x

Bx

characteristics

* Same variable(s)

* Same power

examples non-examples

4x?
Bxy
3

x

45x 43 |=48

AXA4AXxA4Ax4x4x4Ax4x4=48

Ll P
43

AXHXxAx4x4

— 42

T

(453 |=4'5

45x45x45:45+5+5

:43)(5

:415

Expand the brackets.

2(m+5) =2m + 10

2Xm=2m
En5=10

Factorise the expressions fully.
12n2+ 15n =3n(4n + 5)

HCF=3n
12n2 +3n =4n
15n +-3n=5

Laws of indices

Factorise into a single bracket

Key vocabulary

expression

variable

formula

like terms

coefficient

simplify

power

base

index

indices

expand

highest common
factor (HCF)

collection of terms involving variables (letters) and
numbers

symbol, usually a letter, that can represent any
value in mathematical expressions, identities and
formulae

mathematical rule or equation that shows the
relationship between different variables or
quantities

terms with the same variable(s) and power(s)

number in front of a variable indicating the
multiple of the variable

write an expression in a simpler
equivalent form

way to express repeated multiplication of a
number using a base and an index

number that is raised to a certain index, for
example, 10° has a base of 10

written as a small number to the right and above
the base number, which indicates how many
times the base has been multiplied by itself

plural of index

multiply each term inside the bracket by the
expression outside the bracket

common factor of two or more integers or
terms that has the greatest value or power




Autumn Block 2

Equations, inequalities _

and formulae

Hi gh er Tier Solve fractional equations

12 5D sohecqusionswihunaownsonbothsides

Understand inequalities

Solve3m —9

3m—-9=12

o e | oo EEE——

Represent solutions to inequalities using set notation (E)

3m = 21

3 s | OB cmmesasi
m=7 €D ommvesmcomonoms

Solve 5t +3=3t + 17 EZTD | Change the subject of a complex formula

et | D R

-3t :—3t Key vocabulary

I equation statement to show that two expressions are equal

Zt ‘l’ 3 -:—_ 17 inverse opposite effect of
—3

|
|
|
2t ::: 1 4 unknown value not yet known, indicated with a letter and
I
I
I
I

3 expression  collection of terms involving variables and
numbers

used in an equation or inequality

. 2 solution value of an unknown that satisfies an equation

g or inequality

| coefficient  number in front of a variable indicating the

t e ¥ d multiple of the variable

, integer whole number that can be positive or negative

Make b the subject of the formula.

inequality mathematical statement that shows the
relationship between two expressions where
one is greater than, less than, or not equal to

1
A — bh. the other
2

satisfy find a value that makes the inequality true
when substituted into the inequality

bh solve find the value(s) or set of values of an unknown
A — ? in an equation or inequality

formula mathematical rule or equation that shows

the relationship between different variables
X 2 X 2 or quantities.
subject variable that is isolated on one side of
2A = b h the formula
variable symbol, usually a letter, that can represent
. o h any value in mathematical expressions,

identities and formulae

rearrange adjust a formula to isolate a specific variable
—— b or simplify an expression




Autumn Block 3

Quadratic expressions
and equations

Higher Tier
(1-x)(3+x)=3-2x-x?

(3+x)
o[

11111 1|3 [+x
(1-x)
-x |-3x|-x2

(x+ 2)(x + 4)(x + 3)

(x + 2)(x + 4)(x + 3) = (x* + 6x + 8)(x + 3)

6x | 6x7|18x
8 |8x |24

%%+ 3x?+6x%+ 18x + 8x + 24 = x* + 9x* + 26x + 24

Solvex*-8x+12=0

(x-2)x-6)=0

x-2=0 or x-6=0

Y,

12

1o\

]\ /

61\ /
Ml /

2 \ /

O 1 N3 4547809 |x
r2 X /

L4

Expand triple brackets

L ppe———

Factorise more complex quadratic expressions (E)

€ | ofemneotwosporss

Solve quadratic equations equal to 0

€D | sobe quadisquotonsbyfoctorsation. |

Solve more complex quadratic equations by factorisation (E)

€D memes

Complete the square with more complex quadratic expressions (E)

Solve quadratic equations using the quadratic formula

Key vocabulary

quadratic equation or expression involving the second
(and no higher) power of a variable or
unknown, typically in the form ax?+bx + ¢

expand multiply each term inside the bracket by the
expression outside the bracket

term number or variable or any combination
of number and variable combined by
multiplication or division

sum result of adding two or more numbers together
product result of a multiplication
factorise express an algebraic expression as a product of

its factors using brackets; the reverse process of
expanding brackets

variable symbol, usually a letter, that can represent any
value in mathematical expressions, identities and
formulae

expression  collection of terms involving variables and
numbers

solve find the value(s) or set of values of an unknown in
an equation or inequality

solution value of an unknown that satisfies an equation or
inequality




Autumn Block 4

Perce ntages
Higher Tier

Percentage increase/decrease (€Y
007
|

0022
427 Decrease by 587

1007 - 587 =42/ Mulpl
00— 058 - 042 4 Lessthan |

1007 e 127 .

Increase by 127

007 + A7 = 117 Mitpler
0o+ola-1n 4 Moeln

Smpl berest | «—%% 3.2,

[ £2000 [£100]

James invests

£2000at 57

simple interest The orignal vale incredses
by this amount every year

] £100 Ongingl amount. £100
10%

Tess rwests Y1ELD

=

L1004t 107 - =
corpond [ f P FH | 2
ritesest for 3 A E

£
oo [ fEvs 520

repeats

&

5
3

=D

Find the original value

i a test Lucy scored 607 of her questions correctly Her
score was 4. How many questions were on the test

- 60%
[ogdx06-2¢ | [~ T
24+ 06-40maks / ! '
07 - 6 Total questions on test
1007 = 40

CD oo

Percentage increase and decrease
T
Express one number as a fraction or percentage of ancther

CD cowomsomenn

Find the original value after a percentage change

D sweners

Compound interest

Key vocabulary

percentage  expressing a part of a whole as a number out

of 100
decimal number with a whole and fractional part, for
number example 3.2, 5.43
multiplier number that is multiplied with another number
to increase or decrease its value
depreciate decrease in value over time
fraction number with a numerator and a denominator

that represents a proportion
equivalent fraction that represents the same value as
fraction another fraction with different numerators
and denominators
percentage how much a quantity has increased or decreased

change relative to its original value, calculated as a
percentage
profit positive difference between the selling price and

the cost price of an item, indicating financial gain

loss negative difference between the cost price and the
selling price of an item, indicating a financial loss

simple interest  interest calculated on the principal amount
and then multiplied by the time period of the
investment or loan

deposit money placed in a bank account or given as
an initial payment for a service or purchase

investment amount deposited in a savings account
with the goal of earning a financial gain or
increasing the value over time

per annum "per year”, used to describe interest rates or
payments that occur annually

compound interest calculated on both the principal
interest amount and the accumulated interest from
previous periods




A Block 3 L

Ratio and scale

m Share in a ratio (whole given)

Higher Tier

A B [
24136~ 24136 24136 : ) )
+2;:‘ j.q.z +4 \ '.'r‘-“" +‘|2[\ J#12 Link ratios and fractions
12118+ A= B g > 213 &
mz j#2 =3[ /';ez
= 6:9 S 2rg w
+3 |43 @
S 2:3 &7

Share in a ratio (algebraically) (E)

B
Ma
fva [T ] }£20 Mo [4JafafaTa]
Eva £20+5
5 Key vocabulary
£20+3 C Mo [10 [10 [10 10 [i0 |
Mo II:L:ZOD Eva highest common common factor of two or more integers or
E | |.._,
- 50 £20:2 factor terms that has the greatest value or power

simplest form when the highest common factor of the
values in a ratio is 1

Max and Dexter make green paint by mixing
bliie and pellaw paint together, equivalent ratio  two ratios are equivalent if they simplify to
the same ratio

Max Dexter
bige yslipw = 102 bluergeliow= 3 ratio comparison of two or more values
B Y Y fraction number with a numerator and a

denominator that represents a proportion

BIB[B[Y[Y|Y[Y]Y

Who makes a darker shade of green paint?

numerator top number in a fraction that indicates the
number of equal parts out of a whole

== S denominator bottom number in a fraction that indicates
R : B : v the number of equal parts a whole has been
®® 2 3 divided into
© o lowest common lowest multiple shared by two or more
multiple numbers
Red Blue Yellow
R : B : v | scaling multiplication of each value by a constant to
s & proportionally increase or decrease the size
®Ee®|W M4 64 T
common part same part represented in two ratios, for

example, in the ratios red : blue and blue :
green, the common part is blue

The ratio of xtopis2: 3
x+y=130

Wk st ks of algebraic related to algebra, often involving
- expressions, equations, or symbols

i representing numbers or quantities

30 Xx=2%6 y=3x6

b B expression collection of terms involving variables

(letters) and numbers




Autumn Block 6
Work with fractions

Higher Tier

Taogt_16 .4 _ 16
337453 75 73
e
120 120

9
* 20
Method A

a
5

2 3
51+4%=16+40=1«6 g
Method B

2 _6 a = 3a
ghAny ond SR

and 3x§E
a

8
x4=% and %xaE
&

|-
w
m

. _ 2
.3—2 and

I
—y

and

alun| [Nl
w
nl‘-‘"

=}
=
a
u| M
i
2
n
£~

x2—4xx+2 _ (x+2){L—'2}xM

= =x+2
x+2 x-2 x+Z x=2
Key vocabulary
product result of a multiplication
reciprocal one of a pair of numbers whose product
isequalto 1
foctor integer or term that divides exactly into
another integer or term
factorise express on algebraic expression as a

product of its factors using brackets; the
reverse process of expanding brackets

common when two or more fractions have the same
denominator denominator

[ step1 ]

EZXD | Multiply and divide fractions

[ scep3 |

Add and subtract algebraic fractions

Divide algebraic fractions

ETTD | Add ond subtract more complex algebraic fractions (E)
@ Solve equations with algebraic fractions (E)

Key vocabulary

mixed integer and a proper fraction represented
number together to form a number

improper fraction where the numerator is greater than
fraction the denominator

equivalent fraction that represents the same value as
fraction another fraction with different numerators and

denominators

reciprocal one of a pair of numbers whose product is
equal to 1
numerator top number in a fraction that indicates the

number of equal parts out of a whole

denominator bottom number in a fraction that indicates
the number of equal parts a whole has
been divided into
algebraic fraction fraction where the numerator, the
denominator, or both are algebraic
expressions

lowest common lowest multiple shared by two or more
multiple (LCM) numbers
simplify write an expression in a simpler

equivalent form




Spring Block 1
Non-calculator
methods

Higher Tier

Mr Fisher buys a loptop EGIOO
for £600 o g
He plans to pay in 10 | I | | l | | | | | |
equal instalments. Li'r:;tulment
late
£600 fee
He pays the 4th — 1
instalment late and | | | | | | | | | | | |
gets a £15 late fee. . ; L : A
paid amount outstanding

late
He wants to pay the EGPO fee
remaining amount | £ =t
plus the late fee in 3 | | | | | | | | | I | |
L . A B}

: A r d
siglos et paid  lamount outstanding !

How much money must

he pay per instalment? I
x= 0.37777..
10x= 3.77777..

100x = 37.77777...

100x = 37.77777...

- 10x= 3.77777..
90x =34
3417
Ao a5

x= 0.1575757...
10x = 1.5757575...

100x = 15.7575757...

1000x = 157.5757575... \

1000x = 157.5757575...
- 10x= 1.5757575...
990x = 156
_ 156 _ 26

*= 990 ~ 165

O oo

Related calculations

e

Convert recurring decimals to fractions

ETD  contmorecompis g decnolstofocors®

Key vocabulary

commutative  when an operation gives the same result
whatever the order of the terms involved

inverse opposite effect of

deposit money placed in a bank account or given as an
initial payment for a service or purchase

instalments regular, smaller payments made over time to
pay back a greater amount of money

profit positive difference between the selling price
and the cost price of an item, indicating
financial gain

interest amount of money charged or earned based
on a percentage of the original amount over a
period of time

recurring decimal number that has a single or group of

decimal digits infinitely repeating, usually written with a
dot above the repeating digit or start and end of
the group of repeating digits

terminating decimal number that has a finite number of digits
decimal




Spring Block 2

Straight line

graphs

Higher Tier
Jr y=2x-3
5 y=5
'3', y=2x-3
A gradient = 2
1
6543210 /V 2345 6X y-intercept = -3
P> §
W/
:
Shade the region satis- g ARRN
fied by the inequality: f N
SRNERELCEE
N
y<2x-1 AN
REN

Line B has a gradient of 4 and goes through the point (3, 7). |

y:mx'l-

c

The gradientis4,som=4

Substitute intoy = mx + c.

Y =4x

+c

xy

‘o
The line goes through the point (3, 7).

Substitute and solve.

y x

1 s
7=4(3)+c

7=12
5=¢

+E

Hence, the equation of the lineisy=4x-5

3.7

(5,11)

y=2x+c

—>y=2x+‘|

€D oowswightinegrophs

€D roneoumasronsoen

EXTD | cepresent soluions o mulfple neoltes onagaph ®)

T ——————
R T

y=mx+c

Represent solutions to single inequalities in a graph

Find the midpoint of a line segment

Equation of a straight-line graph given two points

Real-life straight-line graphs

Key vocabulary

linear where a relationship or pattern changes at a
constant rate, forming a straight line when graphed
gradient measure of how steep a line is, showing the rate

of change between two points on a graph

y-intercept  point where a line or curve crosses the y-axis on a

graph
parallel lines that maintain a constant distance from each
lines other
inequality mathematical statement that shows the
relationship between two expressions where one
is greater than, less than, or not equal to the other
midpoint halfway between two intervals on a number

line or two numbers

line segment  part of a line between two points

mean type of average found by dividing the total of
the values by the number of values in the set
perpendicular  lines, planes or surfaces that meet at a right
angle
negative one of a pair of numbers whose product is
reciprocal equal to -1




Spring Block 3
Probability

Higher Tier
Colour red blue green
Probability 03 0.2

Probabilities sum to 1, so:

P(green)=1-(0.3+0.2)=0.5

Relative frequency =

number of successes
number of trials

A

(. )(T,2) B

(T.3)(T, 4) Dice

(T, 5) (T, 6) 1 2 | 3|45 ]| s

(H, 1) (H, 2) | Heads |(1, H)|(2, H)|(3, H)|(4, H)|(5, H)|(6, H)
(H, 3) (H, 4) | | Coin
(H, 5) (H, 6)

Tails |(LD|E@D|{E. DA T D6 T

A and B are examples of sample
space diagrams for rolling a dice and
flipping a coin.

A bag contains 4 red and 5 blue counters.

A counter is selected at random, its colour
is noted and then it is replaced.

Then another counter is selected.

1st pick i 2nd pick Outcome
9 red RR
4 red <
? 5 T~blue RB
4 9
3
9

9 red BR
blue<
5 blue BB
9

ED rwemorsees

€D e
ED i

€D weaws

CD s

Use the property that probabilities sum to 1

Relative frequency

Two-way tables

Independent events

Tree diagrams for dependent events (E)

Key vocabulary

probability measure of how likely an event is to happen

event outcome or group of outcomes that have a
probability of happening

outcome possible result of an experiment or trial

experimental likelihood of an event based on results from

probability trials

theoretical expected likelihood of an event happening

probability

frequency number of times an outcome appears in a

dataset
expected number of times an event is predicted to
frequency occur, based on its theoretical probability or
relative frequency
relative number of times an event occurs compared to
frequency the total number of trials

sample space  complete set of all possible outcomes of a

probability experiment

independent one event does not affect the
probability of the other event occurring
dependent one event affects the probability of the

other event occurring




Spring Block 4

ROU n d i n g an d Estimate answers to calculations

estimation
D e

Higher Tier

Error intervals (including truncation)

Round 5.63705

. Cerenslowrbounss
to one decimal place.

5.6]3705 Keep 1 digit after the decimal point Keg vocabula ry

5.6] &705 The next digit tells us to round round replacing a number with an approximate value
down, because it’s less than 5
significant digits in a number starting from the first non-
5.6 We remove the rest of the digits, fi S
igures zero digit
as we only want 1 decimal place
decimal place position of a digit to the right of the

decimal point

degree of accuracy  indication of how precise a number is

estimate an appropriate value

36,271 Keep 3 digits from the first signifi

cant figure (non-zero digit) approximate as close to the actual value as possible

? but not completely accurate
36,3|71 The next digit tells us to round

up, because it's 5 or greater overestimate an estimate that is greater than the
36,300 We replace the rest of the digits actual value

with zeros, as they affect the

value of the number underestimate an estimate that is less than the

actual value

‘ Work out an estimate for the value of 54 x 9.2 ‘ truncate shorten a number by removing digits
beyond a certain point without rounding

A B D
| 54x9 | | 50x10 N: 50 %9 D| 55 x 10 limits minimum and maximum values, often

stated with inequalities to indicate
An estimate finds and approximate an- whether the limit can be included

swer to a question. We should round

upper bound upper limit of the set of values that
rounds to a number, which is stated to a
given degree of accuracy

to 1 significant figure to find an esti-
mate in most cases.

lower bound lower limit of the set of values that
Error intervals rounds to a number, which is stated to a
given degree of accuracy
x = 3.4 rounded to
. 34=<x<35
1 decimal place
error interval range of values a number could be, to a
X =3.44 rounded to 335 < x <345 degree of accuracy
3 significant figures
x=3.4 Fruncnted to 2435 < x < 3.445
1 decimal place




Perimeter, area
and volume

igher Tier sezoges

Area of a compound shape

1 :
A 7% base x height m Circumference of a circle

' =pring Eaekes R

Perimeter of a 2-D shape

g 0 Volume of a prism

length x width
L @i

ETX) | surface area of a prism

Key vocabulary

radius distance from the centre of a circle to any point of
the circumference

diometer  straight line passing through the centre of a circle
from one point on the circumference to another

arc proportion of the circumference of a circle

sector part of a circle formed from two radii subtended by
an arc

chord line segment that connects any two points on the

circle's circumference

segment  region enclosed by a chord and its arc

0
Arclength = — Xm X D

360 perpendicular height of a shape, measured at a right angle
height from the base to a vertex or edge
face flat surface on a 3-D shape
0 edge straight line between two vertices or faces of a
Sector area = —— X W X 1? shape
360
vertex point at which two or more edges (3-D) or sides

(2-D) meet




Spring Block 6

Interpret and
represent data

Higher Tier

x f fx
Test score, 5 Frequency | Cumulotive frequency
azs<50 45 8 & 45x8= 360
s0ss<60 55 5 55x5= 275

T0£s<B0 715 6

13
mmqu@ 4_( 2 ) 65x11= 715
30

75x6= 450 +

30

1800

Estimated Mean = Zfx = 1800 = 60

zf 30

Modal class =60 <s< 70
(the interval with the highest frequency)

Class containing median = Zf + 1th value

2
=30+1=15.5thvalue=60<s<70
2
Mean time Range of times
(seconds) (seconds)
Runner C 15.5 1.5
Runner D 14.1 1.5

Runner D is faster than runner C on average,

because they had a lower mean finish time.

Both runners are equally consistent, as they

have the same range of finish times.

x, * ®
‘X x
x  x x
x
x ®
x X *‘:‘
xS x LS 3 x
x X ¥

Positive Negative No
Correlation Correlation Correlation

Key vocabulary

population  whole group that the data is collected from or
analysed in a statistical investigation

sample smaller group taken from a population to
represent the whole in a statistical study

stratified sample taken by dividing the population into
sample groups and selecting a random sample from
each group in proportion to its size

census survey that collects data from every member of
a population

random group chosen from a population where every

sample member has an equal chance of being selected

interpolation estimating a value within the range of known

data points

extrapolation  estimating a value beyond the range of known

data points

i _

Averages from an ungrouped frequency table

€D | Moo grovpedeuenls

Averages from a grouped frequency table

e ——

EZID | Typesof data

I

Capture and recapture

€D s

EZTX) | nterpolation and extrapolation

Key vocabulary

average  number or item representing the typical value of a
set of data

mean type of average found by dividing the total of the
values by the number of values in the set

median type of average found by identifying the middle
number in an ordered list

mode type of average found by identifying the item that
has the greatest frequency in a data set

range difference between the greatest and smallest pieces
of data in a set

frequency number of times a value appears in a data set

modal class  class interval with the greatest frequency

cumulative  running total of frequencies, showing the
frequency number of data points less than or equal to each
class interval

discrete data data that can be counted

continuous data measured data that can take any value,
including decimals

qualitative data non-numerical data
primary data data collected by the researcher through
methods like surveys, experiments or

observations

secondary data data collected by someone else, such as
from websites, reports or books




Spring Block 7
Non-linear graphs

Higher Tier

Roots: x = —1land x = 2
\ / y-intercept: (0, -2)

&\ ,Z Turning point: (0.5, -2.25)
u\ /y y=x'-x-2
Can you see the y-intercept in the
| I equation, too?
x-2)x+1)=0

What about the roots?

The gradient of a line shows how steep the straight line is. In the general
equation of straight line, y = ma + c. the gradient is denoted by the letter m.

To calculate the gradient of a straight line through two coordinates (1, 3)
and (22,

m=—n It can be helpful to think
Ty -1y about this formula as:
“change in ¥ divided by
& Examplo change in 2" or
5-1 “rise over run”,
m= =
4-2

We can estimate the
area under a curve by

splitting the area into

(s paads

equal width trapezia.

Find the area of each o+ g 5

trapezium, then add Bime fescones)

them together.

2cm

3<m[ area=at+bxh

4cm

The equation of a

R circle with centre (0,
0) is )

where ris the length

1 K

Centre of the .
Circle (0,0) "

2 Kl 1 2

of the radius.

The equation of a tangent is the equation of the straight line touching the
circumference of a circle at only one point.

my = gradient of radius m, = gradient of tangent

We find this using the
gradient formula:
-1
Y2 — my=—&

m= my
T2 — 1

Tangent perpendicular
to radius: mymg = —1

negative reciprocal

Finally, find the y-intercept of the tangent for the full equation.

€D eweews

Intercepts and roots of quadratic graphs

€3 tmngpons
Cubic graphs

Estimate the gradient of a curve at a given point

s
Equation of a circle

e T

quadratic involving the second (and no higher) power of a
variable or unknown, typically in the form

ax’+bx+c
intercept point where a line or curve crosses an axis on @
graph
root value(s) of x where the quadratic equals 0
solution value of an unknown that satisfies an equation or
inequality
turning point where the gradient of a graph changes from
point positive to negative or vice versa
cubic involving the third (and no higher) power of a

variable or unknown, typically in the form
axt+bx?+cx+d

intersect where straight lines or curves meet and cross at
a point
tangent straight line that touches a curve at exactly one

point, but does not cross that point

gradient measure of how steep a line is, showing the rate of
change between two points on a graph

radius distance from the centre of a circle to any point of
the circumference

origin where the axes of a graph intersect, at coordinates
(0. 0)
negative one of a pair of numbers whose product is equal

reciprocal  to-1




Summer Block 1

A N g Ie S Angles in triangles and quadrilaterals

igher Tier €D wowmescmn

Interior angles of a polygon

The sum of angles on a straight

line is 180°. Yy
Sten 6 R :
The sum of angles at a point is Co-interior, alternate and corresponding angles
360°.
Step 7
T 2
Vertically opposite angles are v Y Prove geometric facts ()
equal in size. T
Key vocabulary
/ vertically pair of equal angles that are opposite each
@ Alternate angles are opposite other at a vertex created by two straight
equal (z-shape). intersecting lines

triangle polygon with three straight sides and three
interior angles that sum to 180°

Corresponding angles
quadrilateral polygon with four straight sides and four

are equal (f-shape). angles that sum to 360°

isosceles triangle  triangle with two equal sides and angles

Co-interior angles add right angle angle that measures 90° and can be

to 180° (c-shape). marked by a square marker

exterior angle angle formed when one side of a polygon is

extended, creating an angle outside the polygon
Interior anglesin a

triangle add to 180°. interior angle angle inside a polygon where two sides meet
polygon closed 2-D shape made of straight line segments
Interior angles in a regular polygon where all the sides are equal in length
quadrilateral add to polygon and all the interior angles are equal
360°. parallel lines  lines that maintain a constant distance from
each other
transversal line that crosses two or more other lines at

An adjacent interior distinct points, often creating pairs of angles

and exterior angle

o co-interior pairs of angles formed on the same side of a
add to 180". angles transversal crossing two parallel lines and sum
to 180°
Exterior angles in any polygon add to 360°. alternate pairs of angles that are formed by parallel lines
angles cut by a transversal, positioned on opposite

sides of the transversal

Sum of interior angles = (n - 2) x 180°

corresponding pairs of angles that are in the same relative

angles position when parallel lines are cut by a
transversal




cumulotive frequency
s HEEL I YE

Summer Block 2

Graphs and diagrams

Higher Tier

sales [£1000s)
a5HYELES Y

Month

Jon  Feb Mor Apr Moy jun

Time series
graphs track a
variable over
time. Time is al-
ways plotted on

the x-axis. We use

them to analyse
trends over time.

Frequency polygons  frequency

show which group

values are most and
least popular. We plot
the midpoint of the
class intervals on the x-
axis and frequency on

the y-axis.

0 1
1 3
2 2
3 |H
4 2

2|6 =26

104

of

O=NWhRUO-N®0WO

plant height (mm)

Stem and leaf diagrams
are a simple visual way of
displaying a data set’s dis-
tribution. Values must be
listed in ascending order.
Typically, 10s go in the
stem and units go in the
leaf, but a key can be used
to change this.

Histograms look like bar

charts with unequal bar
widths. We calculate fre-
quency density for each
interval by dividing the
frequency by the class
width. The frequency of

frequency density

each group is represented

by the bar’s area.

0’30 s0 70 s0 110
speed, s {mph}

poses 2 soons ’.......D:}..‘

Ve
EFEEE R R

Cumulative frequency
diagrams show the distri-
bution for continuous da-

ta. Quartiles and the medi-

an can be calculated by
finding fractions of the
cumulative frequency.

Box plots clearly display
low values, high values,
quartiles, and the median.

0 5 10 15 20 25

04
0 20 40 60 80 100
age, a (years)

€D reco=

Time series graphs

€D ewes

EZYD | stem-and-leaf diagrams

€D oo

EZID | Interpret histograms

CD oo

Interpret cumulative frequency diagrams

-

Compare distributions using box plots (E)

Key vocabulary

trend general direction or pattern that the data points
follow

time series  visual representation of data points plotted over

graph time to show trends, patterns, or changes
frequency line graph joining points plotted at class midpoints
polygon and their frequencies

stem part of a stem-and-leaf diagram that shows the

leading place value of each number

leaf final digit that shows individual data values within
each stem group

median type of average found by identifying the middle
number in an ordered list

mode type of average found by identifying the item that
has the greatest frequency in a data set

range difference between the greatest and smallest
pieces of data in a set

continuous data measured data that can take any
value, including decimals

histogram diogram representing continuous
data using bars whose area is
proportional to frequency

frequency density value calculated by dividing frequency
by class width

cumulative running total of frequencies, showing the
frequency number of data points less than or equal to
each class interval

upper quartile value below which 75% of the data lies
lower quartile  value below which 25% of the data lies

interquartile difference between the upper quartile and
range lower quartile

box plot diagram that shows a distribution using five
key values




Summer Block 3

Vectors
Higher Tier

Vectors are a way of describing a movement.
They have a horizontal and vertical compo-
nent: the top number represents movement
left (-) or right (+), while the bottom number
represents movement up (+) or down (-). See
below for some examples of how we can

show a vector. ]
1 — -1 ;
a =[ J or AB=[ J 2
2 2

We can add vectors using two different
methods. Look below at the column method
and the diagram method. Which do you pre-
fer?

a+b-=
N (O3
L ©

To subtract vectors, we can use similar
methods to addition. For the drawn method,
we change the direction of the second vector
before adding.

a - b
3)-(3)
3

)

7

(
- (

\
!
T

-

t!‘/ \

We can multiply vectors by a scalar (a num-
ber). This works in a similar way to an en-
largement; each value gets multiplied by the
scalar.

/

- 3a=3(1)=(5)

\‘I

Vector notation

EZD) | Add vectors

€YD | Vector journeys in shapes

D wesnasoros

Parallel vectors

Key vocabulary

direction general way in which something is facing or
pointing

magnitude length or size of a vector regardless of direction

column vector represented numerically where the top and
vector bottom values represent horizontal and vertical
direction respectively

parallel two or more vectors that are multiples of each
vectors other

resultant single vector that has the same effect as two or

vector more vectors acting together

scalar quantity representing magnitude but not
direction

vector route traced around a shape represented by the

journey addition of vectors




Summer Block 4

Factors, powers
and surds
Higher Tier

24=2x2x%x2x3 60=2%x2x3x5
prime prime
factors factors
of 24 of 60

Lowest common multiple=2x2x2x3x5= 120

Highest common factor=2x2x3 =12

1
In a fractional power, af = 4 fa
the numerator acts like 1
an ordinary index. The a§ = 3-‘ / a
denominator acts like a 3
root. a4 = (41 / a) 3
51
b= = ? In a negative power,
472 = i — i the negative sign tells
4 6

271 ) .
3 -2 5 2 25 us to find the reciprocal
= = 3 = — of the positive power.

To simplify a value given as a square root,
look for a square factor. We can use the fac-
tor to split our root into the product of two
roots. Finally, find the square root of the
square factor.

3 3 V5 3V5

V5 V5 ¥B 5
To rationalise a denominator means to get
rid of any irrational numbers in the denomi-
nator e.g. surds. In the example above, we
do so by multiplying both the numerator and
denominator by the term in or numerator. In
the example below, we need to use the con-
jugate of our denominator instead.
5 __5 xz—v@: 10 - 5V3
2+vV3 2443 2-vV3 4-2V3+2/3-3
10 —-5V3 _10-5V3
4-23+243-3 7

ED o

Powers, roots and negative indices

€D rocondnde

Four operations with surds

€D s

Expand single brackets with surds

e E

Expand double brackets with surds

w Solve problems with surds

Key vocabulary

highest common common factor of two or more integers or
factor terms that has the greatest value or power

lowest common lowest multiple shared by two or more
multiple numbers

prime factor factor of a number that is prime
base number that is multiplied when using an index
index small number to the right and above the base

number or variable that shows how many times
the base is multiplied by itself

power way to express repeated multiplication of a
number using a base and an index

root the root of a number is the value that when
raised to a specific power gives the number

reciprocal one of a pair of numbers whose product is equal
to1
surd irrational number expressed as the root of a

positive integer
simplify write an expression in a simpler equivalent form

evaluate to work out the numerical value

rationalise  rewrite an irrational expression so that the
denominator is a rational number

conjugate one of a pair of binomials that differ only by
the sign between their terms, for example the
conjugate of a+bisa-b




Summer Block 5

Pythagoras and
trigonometry

Higher Tier

Pythagoras’ Theorem can be used to find a
missing side length in a right-angle triangle
when we know the other

a® + b? = ¢* (finding the hypotenuse) l (4
¢’ — b* = a? (finding another side) l \

. ——h—
The Sine, Cosine, and Tangent functions can
be used to calculate missing side lengths in
right-angle triangles when we know one oth-
er angle and one side.

. __ opposite . _ adjacent
S hypotenuse S = hypotenuse
_ opposite
Bl = adjacent

To find a missing angle in a right-angle
triangle, where we know two sides, we can
utilise the inverse Sine, Cosine, and Tangent
functions.

hypotenuse hypotenuse

i opposite
adjacent

We can utilise these triangles to help us re-
call the exact values for sin, c
45, and 60.

3

, or tan of 30,

In non-right-angle triangles, we can’t use the
above formulae. Instead, we consider using
the formulae below.

a b . c
sin(4) ~ sin(B) ~ sin(C)

Sine rule (side)

sin(4) _ sin(B) _ sin(C) Sine rule (angle)

a b c

Cosine rule (side)

) A = cos-1 b% + c% —a?
Cosine rule (angle) = COS 2be

1
Area = 3 absin(C)

Area of a triangle

a? = b? + ¢? — 2bccos(A)

o R

e

e i _

D [ s

-
 step 10

Use trigonometric ratios to find an unknown side length

Exact trigonometric values

Area of a non-right-angled triangle

Use the sine rule to find an unknown angle

Use the cosine rule to find an unknown angle

Key vocabulary

hypotenuse  longest side of a right-angled triangle that
subtends the right angle
Pythagoras’ rule that states that, in a right-angled triangle,
theorem the square of the hypotenuse is equal to the
sum of the squares of the other two sides
opposite side of a right-angled triangle that subtends
a given angle
adjacent side of a right-angled triangle that forms a
given angle with the hypotenuse
dimensions measurements, such as length, width and
height, that describe the size and extent of
an object
plane flat, two-dimensional surface that extends
infinitely in all directions
perpendicular  where lines, planes or surfaces meet at a right

angle




Summer Block 6

Simultaneous
equations

Higher Tie

We can solve simultaneous equations using a

graph. These lines intersect at (-2, -3). We

can write the solutions in the form: x= -2

h

y=-3

y=2x+1

SN W R W O

B
N
u
o
IS
w
o
w2

a8}

ch U

+y=-5

Elimination is a dependable method for

solving linear simultaneous equations.

2x +3y =39 x2
S5x =2y = -7 x3

4x + 6y =78
15x — 6y =—=21
19x =57
x =3

=19

2(3) + 3y = 39
6+ 3y = 39
3y=33 6
y=11 =3

x=3,y=11

We need one pair of
coefficients to match,
so we cross multiply.

To eliminate our
matched terms, we
add (different signs) or
subtract (same signs).

Once we solve for the
first variable, we can
substitute into any
equation to solve for
the other. Our final
answer needs a solu-
tion for each variable.

Substitution helps us solve more complex

simultaneous equations, including those in-

volving non-linear equations.

Consider:

How did we get the first

x*+2y=9andx=y-3

equation in the yellow
box?

What could we do with
the final equation in the
yellow box?

(y-3F +2y=9

Y -6y +9+2y=9

y -4y=0

| Solve simultaneous equations (no adjustments) ‘

i —

@ ‘ Solve simultaneous equations (adjust both) ‘

@ ’ Solve problems with simultaneous equations ‘

D sresmmon e oo

’ Solve simultaneous equations (one linear, one non-linear) by equating expressions (E) ‘

B _

Key vocabulary

coefficient number in front of a variable indicating the
multiple of the variable
simultaneous set of two or more equations with unknowns
equations in commean, where the solutions satisfy all
equations at the same time
solve find the value(s) or set of values of an unknown
in an equation or inequality
variable symbol, usually a letter, that can represent any
value in mathematical expressions, identities
and formulae
unknown value not yet known, indicated with a letter and

used in an equation or inequality

linear equation  equation that forms a straight line when

graphed
non-linear equation that does not form a straight line
equation when graphed
coordinates pair of numbers that shows the horizontal

and vertical position of a point

intersection point where two graphs cross

solution value of an unknown that satisfies an
equation or inequality
quadratic involving the second (and no higher) power of

a variable or unknown, typically in the form
ax’+bx+c




Autumn Block 1

Algebraic
manipulation
Foundation Tier

Work out the value of the expression when

g =4, b=2ande =7

ab +c

axXb+c

4x2+7=8+7

=15

definition characteristics

terms with the same * Same variable(s)

variable(s) and power(s)

* Same power

Like terms

examples

3x

Bx

SR

45x 43 |=48

4X4AX4x4x4x4x4x4=48

5
sl — 42
43

AXHXAxA4x4 ol
yoy ey

(45)3

— 418

A5 X 45 % 45 =45+5+5

:43X5

— 415

Collect like terms

Addition and subtraction laws for indices

et _

Key vocabulary

Expand a single bracket

expression collection of terms involving variables (letters) and
numbers

variable symbol, usually a letter, that can represent any
value in mathematical expressions, identities and
formulae

formula mathematical rule or equation that shows the
relationship between different variables or
quantities

substitute replace letters with numerical values

like terms terms with the same variable(s) and power(s)

coefficient number in front of a variable indicating the

multiple of the variable
simplify write an expression in a simpler
equivalent form

power way to express repeated multiplication of a
number using a base and an index

base number that is raised to a certain index, for
example, 10° has a base of 10

index written as a small number to the right and above
the base number, which indicates how many
times the base has been multiplied by itself

indices plural of index

expand multiply each term inside the bracket by the

expression outside the bracket

highest common
factor (HCF)

common factor of two or more integers or
terms that has the greatest value or power




Autumn Block 2

Equations, inequalities
and formulae

Foundation Tier

Solve3m —9=12

3m—-—9=12
+8 48
3m = 21

+~3 -3
m ="

Solve5t +3=3t + 17

5t+3:i:3t+17
-3t (=3

2t +3+17

&
dr-==-f-==-

~

)

~

— |
~ w

N
N

~

Make b the subject of the formula.

A=1bh
2

bh
A=—
2

o _

Solve fractional equations

Understand inequalities

ki _

Change the subject of a simple formula

CD omevesecsmaneme

Change the subject of a complex formula (E)

Key vocabulary
equation statement to show that two expressions are equal
inverse opposite effect of

expression  collection of terms involving variables and
numbers

unknown value not yet known, indicated with a letter and
used in an equation or inequality

solution value of an unknown that satisfies an equation
or inequality

coefficient  number in front of a variable indicating the
multiple of the variable

integer whole number that can be positive or negative

inequality mathematical statement that shows the
relationship between two expressions where
one is greater than, less than, or not equal to
the other

satisfy find a value that makes the inequality true
when substituted into the inequality

solve find the value(s) or set of values of an unknown
in an equation or inequality

formula mathematical rule or equation that shows
the relationship between different variables
or quantities.

subject variable that is isolated on one side of
the formula

variable symbol, usually a letter, that can represent

any value in mathematical expressions,
identities and formulae

rearrange adjust a formula to isolate a specific variable
or simplify an expression




Autumn Block 3

Quadratic expressions
and equations

Foundation Tier

(1T-x)3B+x)=3-2x-x2

(3+x)
R

11111 1] 3 [+x
(1-x)
-x |-3x|-x?

x*+4x +3
L T
Voo

x-Nx+1)=x*-x+x-1
=x?-1

Solve x*-8x+12=0

(x-2)x-6)=0

¥—2=0 ©oFr x-6=0
Ia

o |\ 1

MAY /

4 \ /

o] I\ /
,29_.’;_:_._ 34567809 X

Factorise quadratic expressions (positive only)

CD omponmngon

Difference of two squares (E)

€T | sovequatkoicequtonsequalton. |

Solve quadratic equations by factorisation

CD asscgsonetmy=xra

Key vocabulary

quadratic

expand

term

sum
product

factorise

variable

expression

solve

solution

roots

equation or expression involving the second
(and no higher) power of a variable or
unknown, typically in the form ax? + bx + ¢

multiply each term inside the bracket by the
expression outside the bracket

number or variable or any combination
of number and variable combined by
multiplication or division

result of adding two or more numbers together
result of a multiplication

express an algebraic expression as a product of
its factors using brackets; the reverse process of
expanding brackets

symbol, usually a letter, that can represent any
value in mathematical expressions, identities and
formulae

collection of terms involving variables and
numbers

find the value(s) or set of values of an unknown in
an equation or inequality

value of an unknown that satisfies an equation or
inequality

value(s) of x where the quadratic equals 0




Autumn Block 4

Percentages
Foundation Tier

Percentace increase/decrease ()
007
|

A
427 Decrease by 587

1007 - 587 =42/ Mulpl
00— 058 - 042 4 Lessthan |

1007 e 127 .

Increase by 127

007 + 10/ = 10/ Motpler
00+ola-1n 4 Moelwn |

Smpl bferest | «—%% 2",

[ £2000 [£100]

James invests

£2000 at 5/

simple. interest The origindl vale. ncreases
by this amount every year

] £100 Ongingl amount. £100
10%

Tess rwests Y1ELD

£100at 10/ % e
compord [ e [g 7

nterest for 3
wars [ e FEIY3E1B2D

=D

&
The mutpler 110 repeats
each year

Find the original value

i a test Lucy scored 607 of her questions correctly Her
score was 4. How many questions were on the test

- 60%
[ogdx06-2¢ | [~ T
24+ 06-40maks / ! '
07 - 6 Total questions on test
1007 = 40

Step 2 Percentage increase and decrease

Step 3

Express one number as a fraction or percentage of another

Step 5

Find the original value after a percentage change

Step 7

Step 8 Compound interest (E)

Key vocabulary

percentage  expressing a part of a whole as a number out

of 100
decimal number with a whole and fractional part, for
number example 3.2, 5.43
multiplier number that is multiplied with another number
to increase or decrease its value
depreciate decrease in value over time
fraction number with a numerator and a denominator

that represents a proportion
equivalent fraction that represents the same value as
fraction another fraction with different numerators
and denominators
percentage how much a quantity has increased or decreased

change relative to its original value, calculated as a
percentage
profit positive difference between the selling price and

the cost price of an item, indicating financial gain

loss negative difference between the cost price and the
selling price of an item, indicating a financial loss

simple interest  interest calculated on the principal amount
and then multiplied by the time period of the
investment or loan

deposit money placed in a bank account or given as
an initial payment for a service or purchase

investment amount deposited in a savings account
with the goal of earning a financial gain or
increasing the value over time

per annum "per year”, used to describe interest rates or
payments that occur annually

compound interest calculated on both the principal
interest amount and the accumulated interest from
previous periods




Autumn Block 5

Ratio and scale

Foundation Tier

A B [
24136 -24:36- -24:36—
+2( /-+2 +4;’\ J=4 +12( J+12
121184 S 619 o213 &7

mz j#2 =3[ 123
S 6:9 S 2:3 o
<3| 1+3
S 2:3 &
B
£20+7 A £20
Mo [T [T ————
= £20| | Mo [aTaTaTa]a]
Eva £20+5
D
£20+3 C
o (TTTT] | |
Eva
Bva [T Jo_£20
£20 £20+2

Max and Dexter make green paint by mixing
blue and yellow paint together.

Max
blue : yellow=1:2

Dexter
blue : yellow =3:5

B Y Y
BIB[B[Y[Y|Y[Y]Y

Who makes a darker shade of green paint?

Red Blue Yellow
R : B : Y
®® 2 ¢ 3
®e®|® 6 : 1
Red Blue Yellow
R & B s N
o By
® M4 : B 1
The ratio of xtopis2: 3
x+y=30
Work out the volues of
xandy.
30 Xx=2%6 y=3x6

€D s

Share in a ratio (whole given)

Link ratios and fractions

Share in a ratio (algebraically) (E)

€D weweos

Key vocabulary

highest common common factor of two or more integers or

factor

simplest form

equivalent ratio

ratio

fraction

numerator

denominator

lowest common
multiple

scaling

common part

algebraic

expression

terms that has the greatest value or power

when the highest common factor of the
values in a ratio is 1

two ratios are equivalent if they simplify to
the same ratio

comparison of two or more values

number with a numerator and a
denominator that represents a proportion

top number in a fraction that indicates the
number of equal parts out of a whole

bottom number in a fraction that indicates
the number of equal parts a whole has been
divided into

lowest multiple shared by two or more
numbers

multiplication of each value by a constant to
proportionally increase or decrease the size

same part represented in two ratios, for
example, in the ratios red : blue and blue :
green, the common part is blue

related to algebra, often involving
expressions, equations, or symbols
representing numbers or quantities

collection of terms involving variables
(letters) and numbers




Autumn Block 6
Work with fractions

Foundation Tier

"
ngomo: 16 8|8‘8|8‘8
! . J
?
i
B §0f=4o 20 | 20 20|20‘20‘
:
40
12
= =1—5

Gi 5 23 _34 .12  Write the mixed numbers as
5§ 5 5 5§ improper fractions.
34 .12 _34 5 Rewrite the division as a
5 5 5 A2 multiplication by the reciprocal of
the divisor.
34 . 3 W g Look for common factors between
5 12 1 6 the numerators and denominators
of each fraction.
L 25 Multiply the fractions and write as a
1 6 6 mixed number.

€D s

Increase or decrease an amount by a fraction

€D veomomrense

Equivalent fractions and mixed numbers

e

Multiply fractions

B oo

Solve problems with fractions

Key vocabulary

fraction

numerator

denominator

whole
increase

decrease

equivalent
fraction

mixed number

improper
fraction

simplify

product

reciprocal

number with a numerator and a denominator
that represents a proportion

top number in a fraction that indicates the
number of equal parts out of a whole

bottom number in a fraction that indicates
the number of equal parts a whole has been
divided into

total or complete amount
make a number greater

make a number smaller

fraction that represents the same value as
another fraction with different numerators
and denominators

integer and a proper fraction represented
together to form a number

fraction where the numerator is greater than
the denominator

write an equivalent fraction by dividing
the numerator and denominator by a
common factor

result of a multiplication

one of a pair of numbers whose product is equal
to1




Spring Block 1

Non-calculator
methods

Foundation Tier

How much money must

he pay per instalment?

%600
6-5.29 -5.29
0.7 1
IR 5 L 50 7
| 1412
|x 5|7 40| 2000 | 280 2280
| 1114 (7=2)
[2.8/0 (7x40) 2100 | 14 [ + 114
| 11100 |(50x2)
2000 (50x=40) 2384
2|3 9/4 _
_4[517!3{0?0
3x8=24 -3x8=-24 -3x-B=24
8x3=24 8x-3=-24 -8x-3=24
24+3=8 -24+-3=8 24+-3=-8
24+8=3 -24+8=-3 24+-8=-3
Hth H Hth
Mr Fisher buys o laptop £5l00
o e |
He plans to pay in 10 o
equal instalments. instalment
late
£600 fee
He pays the 4th — 1 —
instalment late and [ [ | | | | | | ] | I l
gets a £15 late fee. L . b o : 4
paid  omount outstanding
late
He wants to pay the £600 fee
remaining amount : e B
plus the late fee in 3 [ I | | l | l l ] | I_IJ
equal instalments. p[;id H

: g
‘amount outstanding |

Hep 1 —

e

o

Compare and order numbers

Multiply and divide integers and decimals

Order of operations

Solve multi-step problems

Key vocabulary

ascending order ordered from smallest to greatest

descending order  ordered from greatest to smallest

product result of a multiplication

sum result of adding two or more numbers together

inverse opposite effect of

deposit money placed in a bank account or given as an
initial payment for a service or purchase

instalments regular, smaller payments made over time to
pay back a greater amount of money

profit positive difference between the selling price
and the cost price of an item, indicating
financial gain

interest amount of money charged or earned based

on a percentage of the original amount over a
period of time




Spring Block 2 | e s
St ra ig h t I i ne Find solutions to equations using straight lines graphs

graphs N

Foundation Tier y=mx+c

x |-2|-1|0 1 2
x+y=5
’ J’ ’ 6 > 4 3 i _

v

y=2x-3 > BEIAEEIEIE Find the midpoint of a line segment
= x|z jo |2
How can we generate these values from the Equation of a straight-line graph given two points (E)
equations shown?
Cnesogneges
Key vocabulary
.63'- v=2x-3 . " .
: &L ly-5 linear where a relationship or pattern changes at a
T constant rate, forming a straight line when graphed
31— /
2] |
T T 11 ; solution value of an unknown that satisfies an
ISaEE sy AnsEeE equation or inequality
iHANE . s :
Z( gradient measure of how steep a line is, showing the rate
Ae] of change between two points on a graph

=

The lines y = 2x - 3 and y = 5 meet at (4, 5). i . p .
y-intercept  point where a line or curve crosses the y-axis on
The equation 2x - 3 = 5 has a solution of x = 4.

graph

Is there a link between these statements? parallel lines that maintain a constant distance from each
lines other

midpoint halfway between two intervals on a number

line or two numbers

line segment  part of a line between two points

mean type of average found by dividing the total of
Yy y=2x-3 the values by the number of values in the set
5 y=5
; y=2x-3
f- ‘ gradient =2
1
$-5-4-3-2-17 /V‘ 345 X y-intercept = -3
A
@)




Spring Block 3
Probability

Foundation Tier

Colour red blue green

Probability 03 0.2

Probabilities sum to 1, so:

P(green)=1-(0.3+0.2)=0.5

Relative frequency =

number of successes
number of trials

A

(T 1)(T.2) B
(T, 3)(T. 4) Dice
(T, 5) (T, 6) 1 2 | 3|45 ]| s

(H, 1) (H, 2) | Heads |(1, H)|(2, H)|(3, H)|(4, H)|(5, H)|(6, H)
(H, 3) (H, 4) | | Coin
(H, 5) (H, 6)

Tails |(LD|E@D|{E. DA T D6 T

A and B are examples of sample
space diagrams for rolling a dice and
flipping a coin.

A bag contains 4 red and 5 blue counters.

A counter is selected at random, its colour
is noted and then it is replaced.

Then another counter is selected.

1st pick i 2nd pick Outcome
9 red RR
4 red <
? 5 T~blue RB
4 9
3
9

9 red BR
blue<
5 blue BB
9

ED rwemorsees

€D e
ED i

€D weaws

CD s

Use the property that probabilities sum to 1

Relative frequency

Two-way tables

Independent events

Tree diagrams for dependent events (E)

Key vocabulary

probability measure of how likely an event is to happen

event outcome or group of outcomes that have a
probability of happening

outcome possible result of an experiment or trial

experimental likelihood of an event based on results from

probability trials

theoretical expected likelihood of an event happening

probability

frequency number of times an outcome appears in a

dataset
expected number of times an event is predicted to
frequency occur, based on its theoretical probability or
relative frequency
relative number of times an event occurs compared to
frequency the total number of trials

sample space  complete set of all possible outcomes of a

probability experiment

independent one event does not affect the
probability of the other event occurring
dependent one event affects the probability of the

other event occurring




Spring Block 4

Rounding and
estimation
Foundation Tier

Round 5.63705

to one decimal place.

5.6]3705 Keep 1 digit after the decimal point

5.6| &705 The next digit tells us to round

down, because it’s less than 5

5.6 We remove the rest of the digits,

as we only want 1 decimal place

36,271 Keep 3 digits from the first signifi

-cant figure (non-zero digit)

36,3 |$1 The next digit tells us to round

up, because it’s 5 or greater

36,300 We replace the rest of the digits
with zeros, as they affect the
value of the number

’ Work out an estimate for the value of 54 x 9.2 ‘

A B b
| 54x9 | [ s0x10 |<| 50 x 9 i>| 55 x 10

An estimate finds and approximate an-

swer to a question. We should round
to 1 significant figure to find an esti-
mate in most cases.

Error intervals

x=3.4_roundedto Srr i
1 decimal place
x = 3.44 rounded to . )
3 significant figures diak =i
x=34 .truncnted to 2435 < x < 3.445
1 decimal place

Round to significant figures

Use of a calculator

Key vocabulary

round

significant
figures

decimal place

degree of accuracy

estimate

approximate

overestimate

underestimate

truncate

limits

error interval

replacing a number with an approximate value

digits in a number starting from the first non-
zero digit

position of a digit to the right of the
decimal point

indication of how precise a number is

an appropriate value

as close to the actual value as possible
but not completely accurate

an estimate that is greater than the
actual value

an estimate that is less than the
actual value

shorten a number by removing digits
beyond a certain point without rounding

minimum and maximum values, often
stated with inequalities to indicate
whether the limit can be included

range of values a number could be, to a
degree of accuracy




Spring Block 5

Perimeter, area
and volume

Foundation Tier

[ 1 [N
5cm
3cm 3cm
1 ]
+—
4cm 4 cm

area = length x width area = base x height + 2

2cm
4;5

4cm 4cm
area = base x height area=a+bxh
2
Y —
< e ‘
S &/ arc
N) =
& &/
o &/ sector
A /
\ central g |
5\ vertex | 1
llld&\% radius |
B /
{\ f“ /

Area = w x radius?

A=mxr?

Circumference = m X Diameter
C=mnxD

The surface area of a shape is the sum of
the areas of each face. Don’t forget about
faces you can’t see!

cross-sectional area

Volume of a prism =
x depth

Area of parallelogram = base x height
9x4=36

Volume of a prism =
area of cross-section x length

36x5=180
Volume = 180 cm?

Perimeter of a 2-D shape

Area of a compound shape

Circumference of a circle

€D weoofoace

Volume of a prism

T

Surface area of a prism

Key vocabulary

radius

diameter

arc

sector

chord

segment

perpendicular

height

face

edge

vertex

distance from the centre of a circle to any point of

the circumference

straight line passing through the centre of a circle
from one point on the circumference to another

proportion of the circumference of a circle

part of a circle formed from two radii subtended by

an arc

line segment that connects any two points on the

circle's circumference

region enclosed by a chord and its arc

from the base to a vertex or edge

flat surface on a 3-D shape

straight line between two vertices or faces of a

shape

point at which two or more edges (3-D) or sides

(2-D) meet

height of a shape, measured at a right angle




Spring Block 6 | ez eI

I n te r p ret an d Averages from an ungrouped frequency table

represent data
CD wenoneorerevesme

Foundation Tier
Averages from a grouped frequency table

Averages & range from a list:

33,5,7,11,15 | Ussdetatocomper srtnons® |

Mean = (3+3+45+7+11+15) + 6 = 7.3 (1dp) R
Median=(5+7)+2=6
e
Mode = 3 (most common value)
Range = 15-3 =12 Scatter graphs
x f
Test score, s Frequency | Cumulotive frequency fx
ass<50 45 8 3 45x8= 360

swss<60 55 5 55x5= 275

13
mmmqg-@ () 65x11= 715
30

75x6= 450

Key vocabulary

meew 5o 1800 + average  number or item representing the typical value of a
30 set of data
Estimated Mean = 2fx = 1800 = 60 mean type of average found by dividing the total of the
zf 30 values by the number of values in the set

Modal class =60 <s< 70

(the interval with the highest frequency) median type of average found by identifying the middle

number in an ordered list
Class containing median = Zf + 1th value

2 mode type of average found by identifying the item that
=30+1=155thvalue=60<s<70 has the greatest frequency in a data set
2
. } . . range difference between the greatest and smallest pieces
pooE of data in a set
x x
A N xxo o frequency number of times a value appears in a data set
xS x LS 3 x % -
modal class  class interval with the greatest frequency
Positive Negative No
Correlation Correlation Correlation

cumulative  running total of frequencies, showing the

Key vocabulary frequency number of data points less than or equal to each
population  whole group that the data is collected from or class interval
lysed i tatistical i tigati .
RS S discrete data data that can be counted

sample smaller group taken from a population to

represent the whole in o statistical study continuous data measured data that can take any value,

stratified sample taken by dividing the population into including decimals
sample groups and selecting a random sample from

each group in proportion to its size " ” .

CaNe ek e qualitative data non-numerical data

census survey that collects data from every member of

apapulation primary data data collected by the researcher through
random group chosen from a population where every methods like surveys, experiments or
sample member has an equal chance of being selected observations
interpolation estimating a value within the range of known

o et secondary data data collected by someone else, such as

extrapolation  estimating a value beyond the range of known from websites, reports or books

data points




Spring Block 7
Non-linear graphs

Foundation Tier

Quadratic graphs have a U
or n-shaped curve. This
shape is called a parabola.

or equation is quadratic if it f.f
has an x% term and no [

We can tell an expression
# i\
\
\
\
\
\

higher powers of x. !

The root(s) of a quadratic graph are the
point(s) where the graph intercepts the x-
axis.

The y-intercept is where the graph inter-
cepts the y-axis.

The turning point is where the graph
changes from having a positive gradient to
a negative gradient (or vice-versa).

Roots: x = —1land x = 2
\ / y-intercept: (0, -2)
&‘ ,/ Turning point: (0.5, -2.25)

2

y=x"—-x—-2
Can you see the y-intercept in the
equation, too?
x-2)x+1)=0
What about the roots?

To solve a quadratic graph of the form
ax? 4 bx + ¢ = k, look for where it inter-
cepts the liney = k.

/ Cubic graphs have a unique
shape. They go from low
values of y to high values of
| y, or vice versa. Cubic
i + graphs can have one or two

turning points.

We can tell an expression
or equation is quadratic if it

has an x®term and no
higher powers of x.

Step 1

Step 2 Intercepts and roots of quadratic graphs (E)

Step 3

Step 4 Approximate solutions to equations using graphs (E)

Key vocabulary

quadratic involving the second (and no higher) power of a
variable or unknown, typically in the form
ax’+bx+c

parabola approximately U-shaped symmetrical curve that

often represents the graph of a quadratic function

substitute  replace letters with numerical values

intercept point where a line or curve crosses an axis on a
graph

root value(s) of x where the quadratic equals 0

solution value of an unknown that satisfies an equation or
inequality

cubic involving the third (and no higher) power of a

variable or unknown, typically in the form
ax*+bx?+ex+d

estimate number or result that is not exact, but is
suitably close to the actual value

turning point  point where the gradient of a graph changes
from positive to negative or vice versa

solution value of an unknown that satisfies an equation
or inequality

root value(s) of x where the quadratic equals 0

approximate as close to the actual as possible but not
completely accurate

intersect where straight lines or curves meet and cross at
a point




Summer Block 1

Angles

Foundation Tier

The sum of angles on a straight
line is 180°. Yy
z+y+2z=180 xr Z

The sum of angles at a point is
360°.
w+z+y+z=2360

xr
Vertically opposite angles are v Y
equal in size. T
- / Alternate angles are

equal (z-shape).

Corresponding angles
are equal (f-shape).

Co-interior angles add
to 180° (c-shape).

Interior anglesin a
triangle add to 180°.

Interior anglesin a

guadrilateral add to
360°.

An adjacent interior
and exterior angle
add to 180°.

Exterior angles in any polygon add to 360°.

Sum of interior angles = (n - 2) x 180°

e

Angles in a triangle

e I

Exterior angles of a polygon

€D mewomssornn

Solve problems with angles in polygons (E)

I ——

Co-interior, alternate and corresponding angles

Key vocabulary

vertically pair of equal angles that are opposite each
opposite other at a vertex created by two straight
intersecting lines
triangle polygon with three straight sides and three
interior angles that sum to 180°
quadrilateral polygon with four straight sides and four

angles that sum to 360°

isosceles triangle  triangle with two equal sides and angles

right angle

angle that measures 90° and can be
marked by a square marker

exterior angle angle formed when one side of a polygon is

extended, creating an angle outside the polygon

interior angle angle inside a polygon where two sides meet

polygon closed 2-D shape made of straight line segments

regular polygon where all the sides are equal in length

polygon and all the interior angles are equal

parallel lines  lines that maintain a constant distance from
each other

transversal line that crosses two or more other lines at
distinct points, often creating pairs of angles

co-interior pairs of angles formed on the same side of a

angles transversal crossing two parallel lines and sum
to 180°

alternate pairs of angles that are formed by parallel lines

angles cut by a transversal, positioned on opposite

sides of the transversal

corresponding pairs of angles that are in the same relative

angles

position when parallel lines are cut by a
transversal




Summer Block 2

Graphs and

diagrams
Foundation Tier

Day Number of T-shirts sold

Pictograms are a simple wondy, | @
way to represent fre- vesior | @ @ @
quencies for different Wednesday | () ©
categories. They need a Thursdoy
key to show what each ridoy | (OO
symbol represents. Key:

O =4

~ Bar charts are a more

! precise way to show fre-
quencies for categories.
Dual bar charts show
comparative data side by
side. Composite bar
charts show stack up
comparative data.

Pie charts are useful for
comparing the frequen-
cies of different groups

quickly.
Time series graphs
track a variable over
time. Time is always
plotted on the x-axis.
We use them to ana-

sales [£1000)
«5B38&8583

Jon  Feb Mor Apr Moy  Jun Iyse trends over
Monith time.

Frequency polygons frequency
10 o

show which group of

values are most and

least popular. We plot

the midpoint of the

class intervals on the x-

= MNWhkUO~K0WO

axis and frequency on N -
the y-axis. plant height (mm)

Stem and leaf diagrams

4 7 g areasimple visual way of

0 |1

11358 displaying a data set’s dis-

2 |gEE L

3 |momE tribution. Values must be

4 |29 listed in ascending order.
ey Typically, 10s go in the
2|6=26 stem and units go in the

leaf, but a key can be used
to change this.

e o

Line and bar charts

€D swmommesroos

Draw pie charts

€D e

Time series graphs

€D Fewewphgns

Stem-and-leaf diagrams

Key vocabulary

pictogram way to show information using symbols that
represent a certain value

key information that shows what a symbol represents
frequency number of times a value appears in a dataset
bar chart chart that uses rectangular bars to represent

frequencies from a data set

vertical line chart that uses straight, vertical lines to represent

chart frequencies from a data set

dual bar representation that uses bars with proportional

chart heights to show information about two or more
variables

composite chart that represents multiple data sets within a

bar chart single bar, using segments to represent different
categories
pie chart circular representation of data split into sectors

that represent different values

trend general direction or pattern that the data points
follow

time series  visual representation of data points plotted over

graph time to show trends, patterns, or changes
frequency line graph joining points plotted at class midpoints
polygon and their frequencies

stem part of a stem-and-leaf diagram that shows the

leading place value of each number

leaf final digit that shows individual data values within
each stem group

median type of average found by identifying the middle
number in an ordered list

mode type of average found by identifying the item that
has the greatest frequency in a data set

range difference between the greatest and smallest
pieces of data in a set




Summer Block 3

Vectors
Foundation Tier

Vectors are a way of describing a movement.
They have a horizontal and vertical compo-
nent: the top number represents movement
left (-) or right (+), while the bottom number
represents movement up (+) or down (-). See
below for some examples of how we can

show a vector. ]
1 — -1 ;
a =[ J or AB=[ J 2
2 2

We can add vectors using two different
methods. Look below at the column method
and the diagram method. Which do you pre-
fer?

a+b-=
e ()+ (%)=
(3)

=}

\

\
\

To subtract vectors, we can use similar
methods to addition. For the drawn method,
we change the direction of the second vector
before adding.

= a - b
-
)-()

(
- (Z)

\
!
T

=

t!‘/ \

We can multiply vectors by a scalar (a num-
ber). This works in a similar way to an en-
largement; each value gets multiplied by the
scalar.

/

- 3a=3(1)=(5)

\‘I

Vector notation

Add vectors

EZTD | solve problems with vectors (E)

Key vocabulary

direction

magnitude

column
vector

parallel
vectors

resultant
vector

scalar

vector
journey

general way in which something is facing or
pointing

length or size of a vector regardless of direction

vector represented numerically where the top and
bottom values represent horizontal and vertical
direction respectively

two or more vectors that are multiples of each
other

single vector that has the same effect as two or
more vectors acting together

quantity representing magnitude but not
direction

route traced around a shape represented by the
addition of vectors




Summer Block 4

Factors, powers
and surds

Foundation Tier

Prime factor decomposition means writing a
number as a product of its prime factors. We
can find them using repeated division.

o

Jd o

Once we have the prime factorisation of two
numbers, we can find their lowest common
multiple or highest common factor using a
Venn diagram. The LCM is the product of all
numbers in the diagram. The HCF is the
product of only the numbers in the middle
section.

60=2x2x3x5

24=2x2%x2x3

prime prime
factors factors
of 24 of 60

Lowest common multiple=2x2x2x3x5= 120

Highest common factor=2x2x3 =12

Aroot is the inverse of 21=2

a power. So from the 2=2x2=4

could say that: 24=2x2x2%2=16

| |
| |
powers shown, we [ z=2x2x2=8 |
| |
| |

V4 =2

B=2x2%2x2%x2=32
V3z=2
b3 = &
b3 .
42 = 1 . 1 In a negative power,
42 16 the negative sign tells

us to find the reciproca
of the positive power.

Prime factorisation

Square and cube numbers

Negative indices (E)

R

Simplify expressions with surds (E)

D [Ersiaa

Key vocabulary

integer whole number that can be positive or negative

factor integer or term that divides exactly into another
integer or term

multiple result of multiplying a number by an integer

prime positive integer that has exactly two factors, 1

number and itself

product result of a multiplication

highest common common factor of two or more integers or
factor terms that has the greatest value or power

lowest common  lowest multiple shared by two or more

multiple numbers

prime factor factor of a number that is prime

base number that is multiplied when using an index

index small number to the right and above the base
number or variable that shows how many times
the base is multiplied by itself

power way to express repeated multiplication of a
number using a base and an index

root the root of a number is the value that when
raised to a specific power gives the number

reciprocal one of a pair of numbers whose product is equal
to1

surd irrational number expressed as the root of a

positive integer




Summer Block 5

Pythagoras and

trigonometry
Foundation Tier

Pythagoras’ Theorem can be used to find a
missing side length in a right-angle triangle
when we know the other

a® + b? = ¢* (finding the hypotenuse) l (4
¢’ — b* = a? (finding another side) l \
 +——ph—

The Sine, Cosine, and Tangent functions can
be used to calculate missing side lengths in
right-angle triangles when we know one oth-
er angle and one side.

. opposite
sin(f) = ———
hypotenuse $in(0) [ H
0) = adjacent A
Caele) = hypotenuse 05(9) H
__ opposite /@\
pnfg) = adjacent tan(6) | H

To find a missing angle in a right-angle

triangle, where we know two sides, we can
utilise the inverse Sine, Cosine, and Tangent
functions.

B i1 opposite
hypotenuse

o _, [ adjacent
= ‘OS _—
- hypotenuse

s opposite
adjacent

We can utilise these triangles to help us re-
, or tan of 30,

For example:

sin(45) = \/_15

e

Pythagoras’ theorem (find any side)

R —————

Ratios in right-angled triangles

e [ e

Use the sine and cosine ratio to find an unknown side length
et ki
Use trigonometric ratios to find an unknown angle

€D smoes

Key vocabulary

hypotenuse  longest side of a right-angled triangle that
subtends the right angle

Pythagoras’ rule that states that, in a right-angled triangle,
theorem the square of the hypotenuse is equal to the
sum of the squares of the other two sides

opposite side of a right-angled triangle that subtends
o given angle

adjacent side of a right-angled triangle that forms a
given angle with the hypotenuse

dimensions measurements, such as length, width and
height, that describe the size and extent of
an object

perpendicular  where lines, planes or surfaces meet at a right
angle




Summer Block 6

Simultaneous
equations

Foundation Tier

We can solve simultaneous equations using a

graph. These lines intersect at (-2, -3). We

can write the solutions in the form: x= -2

y=-3

, y=2x+1

SN W R W O

B
N
u
o
IS
w
o
w2

a8}

ch U

+y=-5

Elimination is a dependable method for

solving linear simultaneous equations.

Easier:

Because our x terms
match, we subtract the
equations to eliminate
them. Now we can solve
fory.

Once we’ve found one
solution, substitute it into
any equation to find the
other. We need to write
the solutions together, for
our final answer.

2x +3y =39 x2

x+4y =17
Bt 2y=9 _
2y=8 _,
y=4
x+2(4)=9
x+8=9 5§
X =1
x=1y=4
Harder:

S5x — Zy = —7 x3 We need one pair of
coefficients to match,
so we cross multiply.

4x + 6y =78

15x = 6y = =21 + To eliminate our
19x =57 matched terms, we

xX =3 719  add (different signs) or
subtract (same signs).

2(3) + 3y =39
6+ 3y =39 Once we solve for the
3y =33 —6 first variable, we can
y=11 =3 substitute into any
equation to solve for
the other. Our final
X = 3! y= 11 answer needs a solu-

tion for each variable.

| Introduction to simultaneous equations

|

ED sz

| Solve simultaneous equations (no adjustments)

|

[ steps | | Solve simultaneous equations (adjust one)

|

e

| Solve simultaneous equations by substitution (E)

|

Key vocabulary

coefficient number in front of a variable indicating the
multiple of the variable
simultaneous set of two or more equations with unknowns
equations in commean, where the solutions satisfy all
equations at the same time
solve find the value(s) or set of values of an unknown
in an equation or inequality
variable symbol, usually a letter, that can represent any
value in mathematical expressions, identities
and formulae
unknown value not yet known, indicated with a letter and

used in an equation or inequality

linear equation equation that forms a straight line when

graphed
coordinates pair of numbers that shows the horizontal
and vertical position of a point
intersection point where two graphs cross
solution value of an unknown that satisfies an

equation or inequality




