Year 9 Maths Knowledge
Organiser

Foundation and Higher




Algebra — Keywords.

[ ]
A | g e b ra F O l I n d a t I O n = Substitution — replacing a letter with a number. {Letters next to each ather means to multiply.)

Lg Work out 2g = 3k when g=9 and h=4

Solving linear equations  Factorising N

g

%f - 5 = ?ixx + IS mf 2x Frm Fac-llorlse x2 .|- x - 4‘2 = [xpression —an algebraic sentence without an equal gign. [You may nesd to simplify but nat sole. |

4x -5=15
+5 45

20
5

both sides

= Simalify — to make an expression have less terms.

product of - 42
LxT=41

Eplasb+latdb-_a-2b=dazb

Acfd’gfﬂbﬂfhm E&_S.p;r;;]:l_p=1l:|rp

n

4x

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

Divige both sides by 4

>
"

x2 +X- 42 - (X - @)(x + 7) s Term—one part of an expression separated by a+ or -
- - Egbp+5g+ 2 @ different terms.
Expanding Brackets Rearranging formulae

(Bx - 32x + I

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

IOx* - Gx + Bx - 3

IOx* - x - 3
thie formula called the nth term

Lot Forget fo simplify
-Gx + 5x = - X
* “miake x the subject” — re-arrange formula until it isin the form x =

+  Expand — multiply ta get rid of brackets.

Eg3k+2}=Iu+6

= Factorise — oppasite of expand, givide and put in brackets.

B n+6=3(x+2)
du+8=4{x+2)

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

I\

I\

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




Algebra Higher

Solving linear equations
x-5=2xx+15

Factofising

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 =



Calculation Foundation

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 Higher

* |nteger - =whole Number

M ° *  Fraction —s part of @ number has & numerator on the top and & denominator on the bottom
Ratio Prime Factor

* Eguivalent Fraction — two fractions which have the same value but are written differenthy-

Divide £48 in the ratio 3 - 5 =iy
®*  Percent —means out of 100, symbol 3
3:5 8 parts inthe ratio (3 + 5) FOl'm *  Nultiple — any number in your original times table
Fae 8- e ' part - £ *  Factor- anumber that goes into another number with no remainder
E
3 parts = 3 x £6 = €18 Write 72 as a product of its prime factors. *  Highest Commeon Factor — the biggest number that goes into two numbers — HCF of 12 and
5 parts = 5 x £6 = £30 77 16is 4
£18, £30 / *  |owest Common Multiple — the first number that appears in the times table of 2 different
@ \313 1%2}‘2”( 3% 3 numbers - LCM of 3 and 5 is 15
INDICES RN 3 31 *  Prime Number - 3 number with only 2 factors, itself and 1
@ ¥ Ok ?— X ® 5quare number — the answer to 2 number multiplied by itself
1xl=1 2Zx2=4 3Ix3=9
Remember a" = ain /N ¢ [ube Mumber - the answer to 2 number multiplied by itself twice
3_1_1 3_2_1_1 @ 1 7 1 1xlxl=1 2m2x2=8 3Ix3Ix3=27
-3 T 32 9 4 E] 2 X 3 ® 5quare Root - Opposite of square number. This is the answer to what number multiplied by
2\ ~2 3\ 2 9 1 @ e itself is the square nun'!ber -¥16 =4 x4 5o sguare root of 1605 4
(g) = (E) = Z =2 ry *  Product means to multiply

®  Sum means to add

Fractions Standard Form . serenooie

1 2 *  Evaluztz —waork out the answer
)-x1- Work. out & x10°x 5 x |0* *  Ratio—is compsaring one quantity agsinst another, written as a: b
1 2 ‘ 2 3 *  Zignificant figures — Is rounding to the most important (biggest value) digit — 2567 to 1sf iz
1-x1- G xI0°x 5 x I0* 3000
2 3 gt # 5Standard Form — s a method of writing very large or very small numbers — 3 x 107, Where 3
- -y- =G x5 x10°x 10 Ioa 2 |Olg; _ |Oa+b is bigger than 1 and smaller than 10
11 5 #  BIDMAS — Gives the order in which a calculation should be done
=30 x 10 #  Recurring — A decimal that continues forever with the same number after the decimal paint
=3 G ®*  Prime Factor — A factor of 2 number that is zlso a Prime number.
2 - « 10 *  Mixed Fraction - A fraction that has a whale number and a fraction
- E - 4% Make sure your answer is in standard Form *  Top heavy Fracticn — A fraction where the numerator is bigger than the denominator



Geometry Foundation

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 Hi

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

gher

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




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 Foundation
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 Higher

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
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