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Algebra KS4 Part 1 F

Solving linear equations  Factorising
ox-5=2x+15

Factorise X + x - 42

-2X -X Subtract 2x from
both sides
4x -5 =15 product of - 42
¥5 45 Add 5 to both sides GOxT-4]

4x = 20
X =5

n

Divige both sides by 4

X“+x-42 = (x-Ox + 7)
Expanding Brackets Rearranging formulae

(Bx - 32x + I

x 5x -3
2x | 1Ox* | - Gx
H | +B5x -3

IOx* - Gx + Bx - 3
IOx? - x - 3

Lot Fafgef fo si'rpw—‘y
-GX + 5% = - X

I\

I\

Algebra — Keywords.

= Substitution — replacing a letter with a number. {Letters next to each ather means to multiply.)
L Work ouk 2g = 3 when g=9 and h=4
2a9+3nd
18+12

g

= [xpression —an algebraic sentence without an equal gign. [You may nesd to simplify but nat sole. |

= Simalify — to make an expression have less terms.
Eglasb+3a+2b—a-2b=da+b

EgSxrelxp=10rp

+  Solve — o wark out an answer using slgebra, toget x =

®  Tearm - gne part of an expression separated by a + or-

Biop + 5g + @ different terme.

+  Expand — multiply ta get rid of brackets.
B dlx+2=3x+6
= Factorise — oppasite of expand, givide and put in brackets.
B n+6=3(x+2)
dx+B=4i{x+2)

*  Indices an slgebraic term that has a power  Lg 3t°

*  Seguence - an algebraic pattern going up by the same amaunt each time, Inyear 8 wark out

thie formula called the nth term

* “miake x the subject” — re-arrange formula until it isin the form x =



Algebra KS4 Part 2 F Alsbra ke

Inequalities

T¥ + 3 < 2% + 15
Ex + 3 < 186

= Substitution — replacing a letter with a number. {Letters next ta each other means to multiply.)

SIMULTANEOUS EQUATIONS

2a94+3nd

1a+12

B
—-..{\ v

Solve SiFHLﬂ'meMY
{EJ{} 3}{-2"(58 md2x-3y=7 m.ﬂ+PIy+he-Fh*5+eq|a+'|
5x < IS5 -3 by 2 and the second
f"‘EJ ?X - G\)f = 24

B oxrudxp=10rp

To make the 'y'ﬁ match

Expression — an algebraic sentence without an equal sign. [You may need to simplify but not solee. |

X < 3

Simaplify - to make an expression have |e5s terms,

Eplatb+3a+2h-a-3h=da+h

Ex + 0 =10

Solve — to wark aut an answer using algebra, togetx=......

-{Lay--@yﬁDﬁowe

will sulbtract
X =2

G - Zy = 8
y = -l
Sequences

Tearm — one part of an expression separated by a = or -

Eg bGp+5g+2r — g different terms.

(Same  sians -)

Expand — multiply to get rid of brackets.

We coud have solved by matching the ' by mutplying oo I
the first equation by 2 and the second equation by 3 ’ |
Frd the nth term 5, 0, 5, 0

Eg dx+6=3(x+2)
Look at the difFerence between consecuive terms - decre,a;m by 5 each time

*  Indices an algehraic term that has o powsr  Lg 58
S0 we krow the i term Formuia wil nclide 5n

= 5 0 6 0
#0 #0 20 20

Seqperce 5 0 5 0

Seguence — an algebraic pattern going up by the same amaount each time, In year 8 wark out

the formuls called the nth term

What have we added to each rumber fo
gcf#rmﬂaefqakﬂoﬂac;eqmc :

* “‘miake x the subject’ — re-arrange formula until it is in the form x =

The rith ferm = -5n + 20 which can be written 20 - 5n

* The equation of a straight line in algebra is y = my + o Where m is the gradient |steepness) and © & where
the line cragses the y axis

* SimuManeous Cquation — this is where you have 2 equations that you sobee at the same time, getting
values for x and y



Calculation KS4 Part 1 F

Ratio

Divide £48 in the ratio 3 : 5

3.5 8 parts in the ratio (z +5)
£48 - 8 = £G | part = £6

‘3|:?ar‘+9='3»<£6=EI5

5 parts = 5 x £6 = £30
£18, £30

Percentages

Decrease £350 by 0%
0% of £350 = £35 (divide by 10)
Decrease b\/ 10% so0 take the 107 away from the

origlnal amourtt

£350 + £35 = £35

Fractions

e ] —
[Ny |

Change 10 0 med rumpe:

Prime Factor

Write 72 as a product of its prime factors,

71

/N
§
/'x

@

w5+ 23 - Multiplication -

I 45

§

2 3

4 35
2900
3 335

Form

Calculation — Key Words

K
Start with working
out F x 45 = 435

Now work out ZO x 145
dort Forget the zero

00

L)

AW

2000

800

00

300

[0

2000 + 800 + 00 +
300+120+b =75

Integer - =whole Number
Fraction — = part of a number has 2 numerator on the top and 2 denominator on the bottom
Equivalent Fraction — tweo fractions which have the same value but are written differenthy-
=iy
Percent —means out of 100, symbol %
hultiple — any number in your criginzal times table
Factor - a3 number that goes into nother number with no remainder
Highest Common Factor — the biggest number that goes into two numbers — HCF of 12 and
lgis4
Loweest Common Multiple — the first number that appears in the times table of 2 different
numbers - LCM of 3 and 5is 15
Prime Number - 3 number with only 2 factors, itself and 1
Square number — the answer to 2 number multiplisd by itself
1xl=1 2x2=4 3Fx23=9
Cube Mumber - the answer to 3 number multiplied by itself twice
1xlxl=1 2m2x2=8 3Ix3Ix3=27
5quare Root - Opposite of square number. This is the answer to what number multiplied by
itself is the sguare number - 16 = 4 x 4 so square root of 1605 4
Product mesns to multiphy
Sum means to add
Share means to divide
Difference means to subtract
Evaluzte —waork out the answer
Ratio — is comparing one guantity agsinst another, written as a: b
Zignificant figures — Is rounding to the most important (biggest value) digit — 2567 to 1sfis
3000
5tandard Form — = a method of writing very large or very small numbers — 3 x 107, Where =
is bigger than 1 and smaller than 10
BIDMAS — Gives the order in which = calculation should be done
Recurring — A decimal that continues forever with the same number after the decimal point
Prime Factor — A factor of & number that is also a Prime number.
Mixed Fraction - A fraction that has a whole number and a fraction

Top heawy Fraction — A fraction where the numerator is bigger than the denominator



Calculation — Key Words

Integer - =whole Number
*  Fraction — = part of a number has 2 numerator on the top and 3 denominator on the bottom

Calculation KS4 Part 2 F
Di rected N u mbers IN D ICES L E:!zli'l':';:ent Fraction — two fractions which have the zame value but are written differenthy-

*  Percent —means out of 100, symbol %
o . —— . c -

) Simplify Ay Multiple — any number in ',.'n::u.r original times table . .

#  Factor- a number that goes into another number with no remainder

#  Highest Cormmon Factor —the biggest number that goes into two numbers — HCF of 12 and

x leis 4
(1] *  Lowest Cornmon Multiple — the first number that sppears in the times table of 2 different
. numbers - LCM of 3 and 5is 15
AN E : ) .
j j j *  Prime Number - 3 number with only 2 factors, itself and 1
J *  Sguars number — the answer to 3 numbser multiplied by tself

0 }25j 1x1=1 2x2=4 3x3=9

o 7 () *  Cube Mumber - the answer to 2 number multiplisd by itself twice
_2. 4 (c) Simplify

; 1xlxl=1 2x2x2=8 3Ix3x3i=I7
uare Root - Opposite of sguare number. This is the answer to what number multiplied by
R 0 ite of ber. This is th h ke tiplied b
4_ " '-3 _ '12- W itself is the square number - V15 = 4 % 4 so zquare root of 16 is 4
4 x -3 = ,12_ T e Product means to multiply

*  Sum means to 2dd

(b) Simplify (5

-4 x 3

"
=

W
0
™

-4 x -3 =

|

*  Zhare means to divide
m * [ifference means to subtract
FraCtlons sta nda rd Form *  Evaluate —work out the answer

*  Hatio—is comparing one guantity agzsinst another, written as a: b

WDI"k- out G % i03 % 5’ X iOQ‘ #  Significant figures — Is rounding to the most important (bigeest valuz) digit — 2567 to 1 5f iz
2:+12 3000
' G xI10°x5 x 10
2 3 x 107 x x O * 5tandard Form — |5 a methad of writing very large or very small numbers — 2 x 100, Where 3
5 5§ i5 bigger than 1 and smaller than 10
== =0 x5 xI0°x 10 0. b ratb . - .
2 "3 % ]O X |O = |O *  BIDMAS — Gives the order in which a calculstion should be done
5 3 = 30 x IOr; *  Recurring — A decimal that continues forever with the same number after the decimal point
= E X E *  Prime Factor — A factor of 2 number that is also a Prime number.
© = G * Mixed Fraction - A fraction that has a whole number and a fraction
3 x 10
:1_5 - i - 11 o *  Top heawy Fraction — A fraction where the numerator is bigger than the denominator
10 2 2 Make sure your answer Is In standard Form * |ndices — are another name for powers. There zre rules with indices



Geometry KS4 Part 1 F

Xx° + 68° + 68° = 180°
x° + 136° = 180°
x° = 180° — 136°
x° = 44°

Xx° + x° + 80° = 180°
2x° + 80° = 180°

2x° = 100°

x° = 50°

In an isosceles triangle 2 of
the angles are the same

80"

Parallel lines

Alternate angles Corresponding angles are egual Allled (or co-Interior) angles
are equal add up 10 180

Polygons

a+ b+ o +d+ e+ =360

Exiernor angles of a pohygon The Interior and exterior angle
add up 1o 360 of amy polygon add up 1o 180

Eeometry K2y Words and Formula's

* Ares — the space inside a 20 shape measured in units 2

T Permeter - the distancs around the autside of & shape (Galled circumfersnoe For Circles

* Yalume — the space inside 3 30 shape

* Surface Ares — the ares of the Flat Faces of 5 3D shapes

* Angle - The space made when two limes mest, measured in degrees

* Acute angle — less than 907, ohtuse angle bigger than 50 smaller than 1807, Straight line angle

equal ta 1807, Reflex angle bigger than 1680 but smaller than 3507

= Anples in & straight line sdd to 1800

= Angles in & triangle add to 1807

= Angles arcund a paint add ta 350

* Parallel lines — these lines have the came gradient and they never mest

* perpendicular lines — these lines cross ag 9079

* Alrermate amgles — thess two angles are the came in parallel lines | angle|

* Corresponding anglas — these tawn angles are the same in parallel lines [F anglaes)

* Co — Interior angles — these two angles add up ta 180° [T angles)

* Scalene triangle — & triangle with three different sides and thres different angles

* lspscebes triangles — & triangle that has the two sides the same length and the base angles the
ST

* Equilateral triamgle — & triangle that has three sides the same and three angles the same

* Pokpgon - & 20 shape that has anly straight sides {(edges)

* Interior and Exterior angles — The acteriar angles of any palygan always add to 3607 The interior
angles + axterior angles aheays add to 1800

* Bearing - & bearing i an angle that starts fraom Morth, goes glppiyise and muost haee three figures in it

* Reflection — is flipping & shaps over a mirrar lins

* Rotation — Iz spinning & shape fram a certain point, the direction of mosemeant is reguired

* Tramshation — is pushing & shape horizontally and vertically. It is written as & wector

* Enlargement — s making a shape bigger ar smaller by a scale factor from & centre paint



Geometry KS4 Part 2 F

Calculate x

X
tan 37° = —
n 8

X
¥ = 8 x tan 37
x = O cm (| . 3r -
8 cm
7om / Calculate =
cCos® — i
4cm 7
J x = cos? (4 =~ 7
> = 557

Coleviate the vorrmerea ok the cross section fir\anﬂle) g

=5 e

& Ik Volume =5 x3: 5 e

[ 3 cr Volume of a prism

2cm Area of the cross section x length

Pythagoras
Pythagoras’ Theorem

c
For aright-angled triangle, b
a+b?=¢?

4
Trigonometric ratios (new to F)

. fyp
sin,u."’=929,u::m::M:":EL,tan;c."’:gal.2 i
hyp hyp adj

Calculate the Ieng+h of the miss‘ng side

52 + &F = x*
xt = Gl 5
x =78 cm d,P,}

.

6
Calculate the 1engrh of the misshg side

X'+ 4 = ¢

X+ 16 = 36

xt = 20 6 cm
x =45cm (ldp)

Volumes

Cuboid=/xw=xh

Prism = area of cross section
% length

Cylinder = nr2h

Volume of pyramid =

%xaraaufbasexh

4 cm

~ Geometry Key Words and Farmula's

¥ Arag - the spate inskle a 20 shape magsored in units 2

* Parimetar - the distancs ground the gutsids of & shape {called circumberancs for cirghes

* Volume - the space incide a 30 shape

* Gurface Ared — the ared of the Fiat Faces of a 30 shape

* Reflection - is Mipping & shape aver a mirror line

* Rotation - 15 spinning & shape from a certain point, the direction of movement is required

* Translation - is pushing & shape harizontally and vertically. [t is written & avector

* Dnlkargement - & making & shaps bigger or smaller by 2 seale factor from & centre paint

* et - is the 20 flat drawing of the 30 shaps

* Cpas, Wertions and Faces - These are used to discribe the parts of a 30 shape. The face is the flat dde
The artices are the corners, and the edges are the lines that jain the crmers

* Priem =I5 i 30 shiape that has the same cross-sectional area all the way through it

* Congruent Shapes — Are shapas which are the same - they have the same angles and the same sides

* Similar Shapes - Hve the same anghes but thee sides are in ratio. Find the scale factar of the big shape ta the
smaller ane

* Pythagaris - Is used far right angled triangles ta find the length of a missing side. Square both, add o
subtract then square raot

# SOM/CAHTOM - i used to find either a missing side or a mising angle in & right-angled triangle

* hrypeatenuse — it the longest side in a right-angled triangle

* 0, & H - are the opposite, adjacent and hypotenuse, Used with SOH/CAHTOS



The MODE is the value Hhat occurs most often

There are more Z's in the data list than any other
numker so the MODE = 2

The MEDIAN is the value in the middle when the
data list listed n order

Example |

Write the data n order

IF Hhere are 2 rumbers in the middie

Statistics KS4 Part 1 F
AVERAGES

To calcuate the MEAN
363108
Step | : Add dl of the numbers’ +0gc1’ner
3+6+3+10+8=30
Step 2 : Divide your totdl by the number of values
L2 2 4 5 In your data list MEAN = %0 - 5

MEDIAN = 2 fa

4, 5, 8, 10

@ 4+@ e 142

2.5 4 2

=

The RANGE is the difference between the lor gest
and smalest number nthe list 10-3-=17

5+8 13
MEDIAN-—-T = - = 5

Pictogram

The pictogram shows information about the number of books sold by an author in January, February
and March.

January ] —] .
| I T a—
February I — e | ¥
T S S ——— - — ! represents
i 8 books
March ; : a i L__.
_______________ - _____JI___________‘ i ———
ae | ] EP |

{a) Write down the number of books sold in March

— (= =
= -2 a6

F

14 books were sold in April.

(b) Show this information on the pictogram. (1)

Statistics Key Words

Range — the difference between the largest and the smallest number from a list of numbers
Mode — The number that appears the maost often from a list of numbers

Median — the number in the middle of a list of ordered numbers

Mean — Add all the numbers up and then divide this total by the amount of numbers that were there

Averages — Mean, Median and Mode. Three averages to help determine commaon or a
representative number from a list of numbers

Pie Charts — A way of representing data in a circle. All pie charts add up to 3600.

Probability - the chance of an event happening. Probahility must be written as a fraction, decimal ar
a percentage. Not as a ratio.

Tree Diagrams — & diagram to show the probability of two or more events happening
Probability “OR’ Rule — The Probability of event A or event B happening is P(A) + p(B)
Probability “AND" Rule — The Probability of event A and event happening is P(&) x P{B)
Probability — of all possible events adds to 1

Wenn Diagrams — Uses two circles often overlapping to show data

Scatter Diagram — A graph that shows the relationship between two variables

Correlation — Used to describe the relationship in scatter diagrams — positive both go up or down,
negative — one goes up as the other goes down, no correlation — there is no link between the two
variables

Line of best Fit — A straight line drawn through the scatter diagram with roughly half the data points
on either side of the line

Frequency Table — Data is put into groups in a table. Used to help find averages

Pictogram — Iz a way of showing data using pictures. It must have a key explaining what the picture
stands for

Stem and Leaf — Shows numbers in a table, the leaf is the last digit of the piece of data. Meeds a keﬂ



Statistics KS4 P

Probability

art 2 F

A baej cottains 3 red and | green kall. A kall is Pic:l\:&d at random the colour roted and then

rePlac.ed before second ball is Pic:k:&d

3 .
N 3.3 9
1 P(2 reds) = =x==—
3 L 4 4 16
= R
p <lG RG
: T
7 ROGR - 3.1 1_3 3
— —
1 '-—--__“:E’fone of each colour) = =X =+ =X == =
4 & 4 4 4 4 8
1 -6 GG
4

Mean from a table

Adam is measuring the heights in cm of his tomato plants.

Height (¢cm) me|p Frequency m.p ok 1['

140 < h < 150 jé.g ~« 7 1o V5

150 < h < 160 /55 X 10 1S 50

160 <h < 170 ks < 15 2475

170<h <180 9l x 19 2325

180<h<200 Jfo x s

o
(a) Estimate the mean height. & o oo 75
Give your answer correct to 1 decimal place.
oo 75 16€7.9 (lddp)

§o

Stem and Leaf

Here are the heights, in cm, of 18 people.

o W W o W
By W o o o

Draw an ordered stem and leaf diagtam to show this information.

IS43 499
1§ 1574
177

I3 345647
1910 0

Statistics Key Words

Range — the difference between the largest and the smallest number from a list of numbers
Mode — The number that appears the maost often from a list of numbers

Median — the number in the middle of a list of ordered numbers

Mean — Add all the numbers up and then divide this total by the amount of numbers that were there

Averages — Mean, Median and Mode. Three averages to help determine commaon or a
representative number from a list of numbers

Pie Charts — A way of representing data in a circle. All pie charts add up to 3600.

Probability - the chance of an event happening. Probahility must be written as a fraction, decimal ar
a percentage. Not as a ratio.

Tree Diagrams — & diagram to show the probability of two or more events happening
Probability “OR’ Rule — The Probability of event A or event B happening is P(A) + p(B)
Probability “AND" Rule — The Probability of event A and event happening is P(&) x P{B)
Probability — of all possible events adds to 1

Wenn Diagrams — Uses two circles often overlapping to show data

Scatter Diagram — A graph that shows the relationship between two variables

Correlation — Used to describe the relationship in scatter diagrams — positive both go up or down,
negative — one goes up as the other goes down, no correlation — there is no link between the two
variables

Line of best Fit — A straight line drawn through the scatter diagram with roughly half the data points
on either side of the line

Frequency Table — Data is put into groups in a table. Used to help find averages

Pictogram — Iz a way of showing data using pictures. It must have a key explaining what the picture
stands for

Stem and Leaf — Shows numbers in a table, the leaf is the last digit of the piece of data. Meeds a keﬂ
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