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Algebra KS4 Part 1 H

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

(5x - 3)(2x + I)

X 5x -3 a ax + c =Yy
x| Ox* |- Gx ax = vy - c’

+H | +Bx -3 x = <
IOx? - Gx + Bx - 3 e a%-b=cx+b
OxZ 3 ax - cx = 2b
X=X x(a-c)=2b
ax - cx = ¥a - )

Lot Fofgef fo srrpM—‘y X 2b
-GX + Bx = - X a-c

own (x = .)

\

\

Factorise to isolate the ¥

The 'am' is fo ge+ % on s

Kearrmge so that al the terms

involving ‘%' are on the same sid

Algebra — Keywords.

#  Substitution — replacing a letter with a number. {Letters next to sach ather means to multiphy.)
L Work out 2g = 3h when g=9 and h=4
2a9+3ud
18+12
]

*  [apression — an algebraic sentence without an equal sign. (You may need to simplify but not sohee. |

+  Simplify — to make an expression have less terms,
B la-b+3a+2b—a-2b=4a-b

B Sxrulxp=10rp

+  Solve—to waork out an answer using algebrs, toget s=.

*  Term —one part of an expression separated by a + or —

Bl Gp + 5 + P @ different terms.

#*  [apand — multiply ta get rid of brackets,
C 3l +2=3x+E

*  Factarise - opposite of expand, givjde and put in brackets.
B 3x+6=3(x+2)

dx+8=4ix+2)

*  Indices an algebrsic term that has & powsr  Ep 3t°

® Beguence — an algebraic pattern going up by the same amaunt each time. In pear 8 wark out

the formula called the nth term

" miake o the subject” — re-arrange formula until it is in the form x =



Algebra — Keywords.

S P 2 = Substitution — replacing a letter with a number. |Letbers nest to each ather means to multiply.)
A g e ra K 4 a rt | | L Work cut 2+ 30 when g=9 and h=4

2u9+3xd

@'nequalities  SIMULTANEOUS EQUATIONS

= Expression — an algebraic sentence without an equal Sign. [You may need to simplify but nat sohe.

T¥ + 3 < 2% + 16 T T T T
Solve SiFHLﬂ'meMY

3}:-2\,(58 md2x-3y=7

~
To make the 'y'ﬁ match
m.ﬂ+PIy the First ecpa-l-i

by?.mdﬂweaecmd

Ex + 3 < I8 (-2x)
Ex < I5 -3)
W < 3 f"‘EJ ?x=6\)r=24

a= =

Ex + 0 =10

#  Simplify — to make an expression have less terms,
Eg2a=b+3a+2bh-a-2Zb=da+b

B Sxrnlap=10rp

= Salve - ko wark aut an answer using algebra, o getx =,
1¢lx+5¢9
5 505

#  Tarm —one part of an axpression separated by a = or -

-{Lay - - (ay =0 so we
will sulbtract

EgBp+50+ 3¢  — i different tarms.

G elx ¢ 4 X=2 G-2y-8
3¢x <l Inteqer solutions = 2,-, 0,1y =

+  [apand — multiply to get rid of brackets.

(Same  sians -)
B3+ 2=3x+E

Sequences We could have solved by matching the ‘x' by multiplying « Facorie - ppasite of expand,figde and put i rackste
the first equation by Z and the second equation by 3 B 623(x+2)

Frd +hf- n+h +erm [5’ lO' 5: O = = *  Indices an slgebraic term that has s power  Ep 31
Using the quadratic formula

Look t e diFFerence between consecutive terms - decreashg by 5 each fime

2 ® Bepguence - an algebraic pattern geing up by the same amaunt esch time, In year 8 work cut
X“-3%x-1=0

SO We know H’\e nﬂ'\ +erm 'Fd"m.lm W! ncme -51 the formula called the nth term

a=l b=-3 c=-

b? - 4ac _—bivb2—4ac

x 'make ¥ the subject’ — re-arrange formula until it is in the form x =

=(3¥ -4 x| x - 2a
=3

3+V13
The nth ferm = 5n + 20 which can be written 20 - 5n 2

What have we added to each rumeer o
yfﬁrmﬂwtplmfoﬁwwr :

M 50 6
20 20 2 0N

Sqerce 5 0 5 0

The equation of a straight line in algebrais y = moc+ o Where m is the gradient {steepness) and © & where

the line crosses the v axis

W =330 % = -030 * Simuhaneous Cquation — this is where you hawe 2 equations that you sohee at the same time, getting

valdaes for ¥ and



e~ —

Remember

3

Calculation KS4 Part 1 H

Ratio

Divide £48 in the ratio 3 : 5

L5 8 parts in the ratio (z +5)
£48 - B8 = £G

‘3|:?ar‘+9='3»<£6=EI5
5 parts = 5 x £6 = £30

s> 1

INDICES

371 =

Wl

2

G -6 -

| part = £6

€18, £30

Prime Factor

Form

Write 72 as a product of its prime factors,
71

@/ \313 1;«2}:2_x3x§
@/ ";g ok 23 x3

/ N\
0 ]~

/ X

g ‘

Standard Form

Work out G x I0°x 5 x 107
G xI0°x 5 x I0*
G x5 x10°x 107
30 x I0°

3 x 10

Make sure your answer i in standard Form

0% x 10P = 1072

Calculation — Key Words

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 KS4 Part 2 H

Counting Rule

Mr Idris has 5 pairs of trousers, 9 shirts and 3 ties.

Bounds

Waork out the total number of ways of choosing a pair of trousers, a shirt and a tie.

5x9 x3

A rectangle has a length of 21cm, to the nearest cm, and a width of 5.3¢m, to the nearest mm,

(a) Work out the upper bound for the perimeter of the rectangle.

Lo T d ‘ 21 gq [ 53| 5%
#40.5

i 525 £5.35

INDICES

HNT : Deal with the negative first a(al1.5) + 2(535)

367 = (3) G =0
=1 Y
6 8

5impii£:y V24 x 27
SURDS

simplify 3v7 + 2V/7

5%

55
53

LW 2

V7 +V7+V7T + 7 +47

24/6 x 3V3 = 6118
6 X9 x/2
18v2

1!

= 57

1!

Calculation — Key Words

Imteger - = whole Mumber
Fraction — = part of 2 number has & numerator on the top and a2 denominator on the bottom
Equivalent Fractiom — two fractions which have the same value but are written differenthy-
M=ty
Percent — means gut of 100, symbol %
hultiple — any number in your original times table
Factor - a number that goes into another number with no remainder
Highest Common Factor — the biggest number that goes into two numbers — HCF of 12 and
lois4
Lowest Common Multiple — the first number that appears in the times table of 2 different
numbers - LCM of 3 and S is 15
Primea Mumber - 2 number with only 2 factors, itself and 1
Square number — the answer to 2 number multiplied by tself
1xl=1 2x2=4 3Ix3=9
Cube Mumber - the answer to 3 number multiplied by itself twics
1x1xl1=1 2x2x2=8 3FIx3Ix3i=27
Square Root - Opposite of sguare number. This is the answer to what number multiplied by
itself iz the sguare number - V15 = 4 x 4 so square root of 16 is 4
Product means to multiply
Sum means to add
Share means to divide
Difference means to subtract
Ewvaluate — work aut the answer
Ratio — is comparing one guantity against another, written as a: b
Significant figures — |s rounding to the most important (bizgest value) digit — 2567 to 1 5 is
3000
Standard Form — Is & methad of writing very large or very small numbers — 3 % 100 Whers 3
i= bigger thamn 1 and smaller than 10
BIDMAS — Gives the order in which a caloulation should be done
Recurring — A decimal that continues forever with the same number after the decimal point
Prime Factor — A factor of 3 number that is 2=lzo a Prime number.
hized Fraction - A fraction that has a whole number and a fraction
Top heawy Fraction — A fraction where the numerator is bigger than the denominator
Indices — are another name for powers. There are rules with indices
Surd —is a square root of & number that does not give 2n integer - V11



Geometry KS4 Part 1 H

Parallel lines

“«—— +«—— A >
\ \
— - v ) —
Altemate angles Corresponding angles are equel
areequa

Volumes

Cuboid=/=xw=xh

Prism = area of cross section
x length

Cylinder = rrh

Volume of pyramid =
% x area of base x h

a+b=180

Alled {or co-nteror) angles
add up 10 180

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

Exterlor angles of a polygon
add up to 360

Polygons

a+b=180

The Interfor and exterior angle
of any polygon add up 1 180

Seometry Key Words and Formula's

T Ares - the space inside a 20 shape maasured in units 2

* Perimeter - the distance around the outside of a shape {called circumference For circlas

* Walume — the space inside a 30 shape

* Surface Ares — the ares of the Flat faces of a 3D shape

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

* Acute angle — less than 90°, phtuse angle bigger than 90 smaller than 1807 Straight line angle
equal ta 1807, Reflex angle bigger than 180 but smaller than 3607

* Angles in & straight lime sdd to 1800

* Angles in & triangle add to 1807

* Angles arpund a point add to 3607

- ¥ - — F E o . .
Calculate Hhe volume Parallel lines — these lines have the same gradient and they never mest
* Perpendicular lines — thass lines cross at 90"

1
Volume =g * Tx 5% 7

* Altermate angles — these bwa anghes are the same in paralled lines (£ angle]

* Corresponding angles — these two angles are the same in parallel lines [F angles |

= 1833 em?® || dp)

* Co — Interior angles — these baoangles add up ta 1807 [T angles)

" Bcalene triangle — A triangle with three different sides and thres different angles

radius= 5cm

Volume of a cone

Ispscedes triangles — & triangle that has the two sides the same length and the base angles the

SaImie

L x 1t x radius? x height

Cguilateral triangle — & triangle that has three sides the same and three angles the same

Calculate the volume * Polygon - & 20 shape that has anly straight sides jedges)

* Interior and Exterior angles — The exterior angles of any palygan always add to FE0F. The interior
4
Volume = 3 % TUx (PS

= 9408 em® (I dp)

angles + exterior angles ahyays add to 1807
* Bearing - & bearing is an angle that starts from Morth, goes glppbwize and must have three figures in it

* Reflection — is flipping a shape over a mirrar line

Volume of a sphere
. * Rotation — Is spinning @ shape from & certain point, the direction of mosvement is reguired
radius= 6 cm e

* Translation — is pushing & shape horizontally and vertically. It is written a5 & wector

4 .
SXTX radius?

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




Geometry KS4 Part 2 H

Calculate x

tan 37° =

Qlx

*x = 8 » tan 37
w = O cm (| . ar

Trigonometric formulae

SineRule —3_-_b _-_¢C

sinA sinB sinC

Cosine Rule a?2=b*+c?-2bccosA

Area of triangle = %ab sin C

Pythagoras
Pythagoras’ Theorem

For aright-angled triangle,
a+b=¢?

Trigonometric ratios (new to F)

8 cm

Calculate the Ieng+h of the misshg side

57 + G = %t
xt = Gl 5
x =78 cm (l d.p,)

Sine Rule

‘Work out the length of BC.
Give your answer to 3 significant figures.

- - B
Sin(42) Sin(S3)
- N H2)
> - =ine3) =0
= 4 17 (3sf)

The angle at
he centre of a

clrcle s twice
the angle at the
clrcumiference

The angle In
a semiclrcle
Is a right
angle (or 907

GSeometry Key Words and Formula's

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

* Perimeter - the distance around the autside of a shape {called circumference For circhas

* Walume — the space inside a 30 shape

* Surface Ares — the area of the Flat Faces of a 30 shape

* Reflection — is flipping a shape over a mirnar fine

* Rotatian — I sginning a shape fram a certain paint, the direction of mosvement is reguired

* Tramslation — is pushing & shape harizentally and vertically. 1tis written a5 & sector

* Enlargement — & making a shape bigger or smaller by a scale factor from a cemntre paint

* Congruent Shapes — fre shapes which are the same - they have the same angles and the same sides

f Ta prave shapes are Congruent use S05, 255 A0 or AHE

* Sirmilar Shapes — Have the same anghes but the sides are in ratio, Find the scale factar af the big shape ta the
smaller ane

" Pythagaras — Is used far right angled triangles to find the length of @ missing side. Sguare both, add or
subtract then square root

" SOMACAMTOA — fis used to find either & missing side or a missing angle in a right-angled triangle

" hypatenuse — is the longest side in a right-angled triangle

“ 0, A H - are the appasite, adjacent and hypotenuse, Used with SOHACAMTOS

LY Cosine Rule — To find and angle ar a side of any triangle. Use when anly one angle in the quection

* Sine Rule — Used to find a side or an angle in any triangle. Use when bwao pairs of sides and angles are
inwalved in the guesian.

* Tangent — 1% a lime that touches a curve ance only inoa circle a tangent mests & radius at 907

* Chord = 15 a lime that goes from one end of the circle to the ather but not through the centre

* Segment — |5 part of a circle that is made up by a chard.

Angles In the
same segment
are equal

Alternate
Segment
- theorem
A
A tangent
Opposite angles 1o 3 clrcle s
In a cyclic [
quadrilateral perpendlcular
add to 180 (or 907 1o the
C4=CE
a+c=180 z radlus.
b+ d=180 Tangents 1o a circle from an extermal

polnt are equal In length



Statistics KS4 Part 1 H

Probability

A I::'a.a cottains 8 red and Z blue balls. Two bdlls are selected at random

| oo
w

A
10 G
1

9

R RR
G RG
R GR
G GG

Venn Diagram

Sami asked 50 people which drinks they liked from tea,

coffee and milk.

Toke care with the probabiities For the
second pick - now 9 balls left in Hhe bag if a

red picked out First then there are orly 7 red

balls lett for the second pick.

Mean from a table

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

AlL 50 people like at least one of the drinks

19 people like all three drinks.

16 people like tea and coffee but do not like milk.
21 people like coffee and milk. /
24 people like tea and milk.

40 people like coffee.

1 person likes only milk. I

Sami selects at random one of the 50 people,

Work out the probability that this person likes tea.

Height (cm) )P Frequency
140 < h < 150 145« 7
150 <h < 160 )'5 £ 10
160<h<10 Jis x 15
10<h<180 95 X 19
80<h<200 1fo
(a) Estimate the mean height, € o
Give your answer correct to 1 decimal place.
loo 75
o075~ U479 (Jde)
{o

mpr
165
1550
2475
2325

| 710

1007195

Statistics Key Words

Range — the difference between the largest and the smallest number from a list of numbers

ffiode — The number that appears the most often from a list of numbers

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

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

Awverzges — Mean, Median and Maode. Three averages to help determine comman or a
representative number from z 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. Probability must be written as a fraction, decimal or
& percentzge. Mot 25 = ratio.

Tres Diagrams — A 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 *4MD Rule — The Probability of event A and event happening is F{&) x F(B)
Probability — of all possible events adds to 1

Venn Diagrams — Uses twao circles often overlapping to show data

Scatter Dizgram — A graph that shows the relationship between two varisbles

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
varizbles

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

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

Histogram — A dizgram that uses the area of & section to represent the frequency, not the height. It
looks like a bar graph with bars of different widths

Cumulative Freguency - !ﬁ. dizgram that can be uzed to find the medizn from the curve on the graph.
Curmnulative frequency, means the frequency added up

Box Plots — Uses 3 box which contains the middle 50% of the data. Diagram has Lowest Value, Lower
CQuartile, Median, Upper Quartile and Highest Value

Lower and Upper Quartiles- thess are 25% and 75% of the way through the ordered data

Inter-Quartile Range — Upper Quartile — Lower Quartile. It is the middle 50% of the dats



Statistics KS4 Part 2 H

Cumulative Frequency

The frequency table shows the time taken for 100 people to travel to an event.

(a) O

Time (minutes) Frequency S
20 <t <30 9 9
30<t<40 16 15
40 <t < 50 20 45
50 <1< 60 29 74
60 <t<70 15 %9
M e~ 0N 1 [
(a) On the grid, plot a cumulative frequency graph for this information.
100 o
o
&0
60
Cumulative
frequency
40
20
.
8 L
20 0 40 60 70 80

(b) Find an estimate for the median time taken.

(2)

.......... 5 .21..........r!1_i_rmtr:s

2 s 53 55
Draw a box plot for this information.
Median
LG
UG

Box Plots

The times, in seconds, of 15 students running a race are recorded below.

S8 5‘8 39’60\65 él }jl 64 /6\'? \?o -}s

.

60 65

The table shows information about the age of 80 teachers.

T0
Time (s)
Age (years) Frequency
[&
20<a<30 20
5
<a<g3s 2
3
35<ag40 16
| O
40<a<s0 13
L
50<ag65 9

On the grid, draw a histogram for the information in the table.

5

Fy

75 80
F. ot

9 [_:w *10]
L. 4 ['21%5].
% o2 [’6“5_.]
1.3 [.3%|6]

Arae (Years)

5o

6o

Statistics Key Words

Range — the difference between the largest and the smallest number from a list of numbers

ffiode — The number that appears the most often from a list of numbers

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

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

Awverzges — Mean, Median and Maode. Three averages to help determine comman or a
representative number from z 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. Probability must be written as a fraction, decimal or
& percentzge. Mot 25 = ratio.

Tres Diagrams — A 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 *4MD Rule — The Probability of event A and event happening is F{&) x F(B)
Probability — of all possible events adds to 1

Venn Diagrams — Uses twao circles often overlapping to show data

Scatter Dizgram — A graph that shows the relationship between two varisbles

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
varizbles

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

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

Histogram — A dizgram that uses the area of & section to represent the frequency, not the height. It
looks like a bar graph with bars of different widths

Cumulative Freguency - !ﬁ. dizgram that can be uzed to find the medizn from the curve on the graph.
Curmnulative frequency, means the frequency added up

Box Plots — Uses 3 box which contains the middle 50% of the data. Diagram has Lowest Value, Lower
CQuartile, Median, Upper Quartile and Highest Value

Lower and Upper Quartiles- thess are 25% and 75% of the way through the ordered data

Inter-Quartile Range — Upper Quartile — Lower Quartile. It is the middle 50% of the dats
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