Numbers Foundation

Place value and Number lines BIDM Powers and Roots Prime numbers, Factors and Multiples
-

important
digitls mp

y 0,1,2,3,4, EEERIREITD 5,6,7.8,9, o> Brackets €T ixe 348x(4+6)+5-2 Prime numbers | Factors ( Multiples B
al:::r:i‘:":ts:l::e Each place to the left ( :':‘e Value | ((oecimal Places ] (significant Figures ] Indices M“‘“‘“;"T o B B+ . A Numberis Prime if it
ol ahen saleulating 510 X larger T 3 ! st o e ieae Division ;um:;ut;:;n.uDswlsmnzxewnd has exactly 2 facters:
I E——— 14672 125298 325484 | \yltiplication = el -
M L - Wooth PR mainder when divided by 3 e product of two integers wi
[ immeeroren e ) 14670 125 300000 Addition = e o L factor | produce a malple
a decrease means moving to the left. Subtraction - = A7 " =
14700 12.53 330000 (= 8% = 8xBx8x8 3 T sloatactor | closainke | || Timestable
- 2 2z Ria gt B I v sl () e
15000 12.530 325000 S G)- s - . - -
if de thing f "
i 2 RO 1A dl i Vil:??..ni: ik Tl ) A ‘VFourth root Prime numbers up to 50 a“lor;;:“ Multiples of 9
2:3,5,:7.11,13,17,19,23; 2 %12 9,18,27,36,45,54,63,72,81,90 ...
If you know square 29.31,37,41, 43,47
numbers and cube ‘Tl i 3x8

Multiples of 7 between

[ Adding/Subtracting Mixed Numbers _] ";‘.’“d"‘r:" Really =0T Tor Prime FIGeor 4x6 30 and 60
i can fin thelr roots Decomposition, HCF and LCM 1,2,3,4,6,8,12,24

714,21, 26(35,42,49,56) 63, 70

When denominators

Direct Proportion

Mutiply by units

523 first then tens etc.

Don'tforget to

Converting fractions to decimals

are the same, simply
add the numerators

Add/subtract according to place value
436+58 237

value increases, the

76

3138 add eros

increases at the

. Douiie i _ Three Coffees cost £7.50,
[__eoscidmeios ] e | : el
136+58.= 494 g g ; (6, g Lo When denominators are different, How much would five Coffees cost? 05 Iy
d e ssuod 40z z% multiply the fractions Find the value of one coffee then multiply = £
ers accor h cordngto o |30 120 | | | A% o . o, Tz Methad 2 - Convart to impraper fractions first then calculate by quariity needed d i
5 Neo egative numbers A
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S g oY — - =) — b= Dr—— Do o =1 £250% 5 = £1
7 326 Py 18 18 18 5 4 75 4 20 20720 20 g
) T 32 -216+:(8
L Remember to simplify your answers ] 5 1 T 9 16 i 59 32 4 59 91 g 1 032@100 +2 5(0=2
5 1075 10 @ 10 10 @ 10 ~ 10
1000 1000 1000 : — It takes 3 men 4 days to build a wall.

g tonne 5 How long would it take 2 men?
x000 1000, 21000, : Percentage Simple interest Find the time taken by one man then divide
,000mg = 1g » by quantity stated

.gggi; 1kg — : Means out of 100 ( Follows the |=PRY formula ) 3men x 4 days = 12 days
e : ( ) 12 days +2men = 6 days
=10 =100 <1000 i das e & a5 50% H
o - i km B sucinte f _ The Calculate the Simple Interest earned on Percentage quant|ty
3 0.3 333% commion £350 at a rate of 9% p.a for 4 years? -
Standard 10mm =1cm 1 08 5% 7 Quantities as fractions of each other
Metric 100cm = 1m 3 = conversions E 5 5
comperioné ), T000m =1 ey $ g T bl oy xpress 5asa =
423 am 10:23 am 10:38 am 3 ¥ fraction of 25 25
X z ou1zs | 125% || really know
atio Sharing in a given ratio Map scale factors 3 i e 5 % 25 250
eteiaNanshn . prry i : % L4 ) S B ——ED 25%
mote qi % . Nigel earns £90 and saves £30. Sanjay earns £100 and 20 x5 100
It is written in the form @ : b Conversion Flow Chart How many years would it take for £45000 saves £35. Who has saved a greater proportion of their 5 %100
[ Y toreceive £19800 Simple Interest at a rate 55 4 erings? S 5+20 *0'25 25%
The ratio of red to blue s 4 - 5 of 5.5% p.a? Nigel = o= Sanjay = - - =~ 100
The atio of blue tored is 5 : 4 - = + } 1
0.3 035 Find 35% of 40
P et S [ method 1- unitary methad ][ Method 2- Decimal method ]
e T Find 1%, 10%, 5% etc, Turn % to 2 decimal
5 Mrd:eiisﬁcmkom his home Then multiply by 10% = 4 (+ (= 100) Then multiply by
The ratio of boys to girls in a ark and John have sweets In the rato ! = boime. w Yo =4 frig amount
Geography class is 15+ 5 35 4, If Mark has 27 sweets. “","‘ 8k from flome Bl the numerator 30% =12
Whatlracﬂlnnnfﬁmclassisgwlgi Hohd sl e b e E;Rvj(;;‘;;nszen;;;nom 5 £ 5% =2 35% + 100 = 0.35
5 girls 1 27+ sweets per part +10g 1000 = @ =5 =17 Q = T 035 x40 = 14
20 total parrsubi 15936 (juhn’s?we:ts) 150000em %lsﬂi}mél.ﬁkm 5 oral) 60+5=12 12x3=36 14




Algebra

What is algebra?

Expanding brackets l

Foundation

Algebra is the language we use to communicate o UWM Explains how to caiculate the
mathematical information 10 (x +y +4) = 10x +10y +40 @+ HE+11) value of a variable
' 125 — 6y + 32 s “The perimeter of s
ar — NN Inside terms ] 4 — " : i e perimeter of a square is
are known as L 3% (@ —2) = 18x? —6x [D[ x W The price of a taxi fare in times the length of it side<”
variables. ( y +z) [ Lstems 44 x%415x 444 ] Manchester depends on the P e 4l
. Expanding brackets often the first step in Multiply each term in first bracket by each term in second distam:e dl'i\l'el'l Eal:h fare is ==
Notation creates shortcut ax +ab | impliyi ] T R y i
( s ) +aby + 4az a = S‘Kw”g lgebre gitiictiod charged a flat fee of £2 and then What is perimeter of a
5 Yo ;
axXb becomes ab e ax + b}’ + 4z) 2 (x +3y) — 7(2x — y)= 2x + 6y — 14x + 7y E+OE—~3) £3 for each mile driven.” square with side length S5em?
x +4 = =
x+x+x+x becomes X Incll\:djsig‘nin =—12x +13y x [4x | C = 2 + BM =5 = 4(5)
2 SRS —3[=8%]] 12 | For any given trip, can easily work P=20
yXy becomes y x% +x —12 of any glven trip, can easily wor = 20cm
out the cost of a taxi
a . 4 . . . . N . Identify the formula and the values
6xy -5 E + 21x4 6xy 5 + 21x Creating and solvmg linear equations SOIVIng fractional linear equations l Area of circle formula ] L to substitute in. ]
L Y J \—Y—J \—Y—J l—y—J Th: Dlerfmellef of Seneral & Sten pracess Equations where fractions are involved -l 2
] the triangle is e - — A=mnr Substitute values in using brackets
P L
Expression Terira §7cmyForm an e Fractions are divisions and can be i
equation in x. simplify (collect like terms) Siminated Itiplvin Subfect
- - - eliminated by multiplying Su = lculat RE
((__same rules of BIDMAS applies to Algebra__) Er B DR | e s | x N ! | i s
2 x=
the equation has been created, 2 2
it can be solved using a [W X2 X2
h hod . . 3
Collecting terms it Rl Pg‘_mov»‘-' variable from denominator Laws of Indices
3x+1)=2(x+2)
=4 ‘ 2y=4(3-y) : 2 k& A series of numbers, patteri
3 = s,
3x+3 = 2x +4 ( xl = l Anything to the power 1 = itself ] that follow a given rule
: Left Side Right Side —ix *E= J’) *@ =¥ : 3 8 13 18.. 23 28 33
s that contain the exact same variable ¢ & =1 { Anything to the power 0 =1 ]
classed as ‘like’ terms and be simplified Th tion is balanced x-‘—-g’ =—43 Cress-multiplying sllows us ta move % i -y \a}' il 3 \;“\)‘
u x=1 terms in a fraction from one side of 1*=1 | iy R ) i hh :5 ;5 e
z —; 5 number in the sequence is
[ Watch out for the sign before each term ] an equation to the other [ = A ‘terﬁn’ I ]
.Sx -I- 6 , =3x -+ y X Xx' =x When multiplying powers with Identify what is happening between
: x + % ix -IEEE N Z(x . 1) g z3xz7 = Z10 the same base — Add the powers { each term to generate the rule ]
3 2 g — [ General rule is known as nt" term. ]
(Exy+ 3= 2xyJ+ 4y) = 3xy + 3x + 4y Compound Measures %%+ %2 = x5 \when divding powers with the | | e — o
. Sz iz 55 —_ 3 same base — Subtract the powers
2 -, j _ distance (G =9 1 1 1
[Zx I+ 3xI+ 5x I Sﬂ = Tx< — 2% SDEEd dt.i Formulas | x%)’ ==x When raising the power (brackets) 3 4 8
ime (84)3 =22 — Multiply the powers 6 9 27
( Identify like terms ) must = — 10 16 64
— 1 mass 15 25 125
[ Use coefficients to collect like terms 1 density =m memorise
[ First step in many problems involving Algebra 1
force
pressure =——
darea




Foundation

Understanding graphs Line phs

izontal lines : i ine fr. i
HO”_;’”“‘ _l”" 5';‘5 of values tf cate Reading the coordinates will lead you to the exact position. beaation.of inetiom senldinaia
y =7 the position of a point. = - :
o 1] o — : (7, —-4') == Seven units right,Four units down y = T{lx + ? ualcwate gradient between points (m) ]
& urin pairsin - >
y=8 L the form (x, 7) ‘] (—2'6) == Two units left, Six units up (Gradient] [y intercept] [ Substitute in points and solve (¢) ]
4 ] Gradient is the ‘steepness’ of the line
] =

[3 § ) (_' 5: _2) == Five units left, Two units Down Songeiny 7 e Find the equation of the line that passes
\ Calculated by morm through (0,2) and (3,8)

®N] Xz—X1

~
R
-?+\ N

e +) ' '(+_, +) HHEH ) g 34 J’=2x+c%8=2(3)+0

'Y

Y 1 sol
.. | | | (=54) : ! § it L soue:2=c
gGr':'gm T i : i i

(-, _) .(+?,_): MEEPE LT

3

the y - axis

E R — IE>
FOUF Quadrants 2
= Direction along Direction up/down ™ ey = ” QA FORrGingts -;’\\ i Gradient= 22 J?1E> E =2 (m)
T 17 5 5

Vertical lines
ey [ Start from a central point ]

(0,0) - Origin

y=mx+c
y=2x+2

HE ! .28

Y
N
: L . . = Distance — Time graphs Cuptenty COmvErsnn.
Mid points and parallel lines

[ Distance - Iime graphs record the Predict fulure costy
" . = journey of an object as it begins to [ Cartl COMEarinsm
[_ Midpoints ][ Parallel lines ] move away from and return to a point.

Proportion graphs

Direct Proportion

T

A rate that describes how one quantity

. = : A midpoint is the haltway point g A i [ The smalier the
changes in relation to another guantity belwee nts of & line - Movi I': : | constant, the flatter
| It is represented by the I (%2, 32) it E Ov‘ll‘lg oy ah : R
Gradient of a : (Lx_'i'_ Ya 2k yﬁ) Parallgl lines have the same gradient, ¥ . i - , e mp——
12 "2 Different ¥ — intercepts g | Stationary i ! v, o
} a x c r steeper thi ling
Add up the x y = x + &l i 8 ) i Ji&
coordinates eoofdinates Time (mtnmes) Returning
; e eren

and halve it and Kb Ir Non - linear

Gradient = Speed

Find the coordinate of the midpoint Find the equation of the line paraliel to == Gradient = il ] Hl =
- joining the points (6,11) and (15,~9) y = 2x + 4 that passes through (4.2) Not all objects : o - .
Amount of (x 6+15 1 travel at a | |
PR . k) [ Substitute in point and solve (c) ] P -
Sl B T T 1 =1 7 ¥ _constant speed - J / i | | ==
w | — 1 . B y= 2x+ ¢ 2=2(4)+ ;s ¥ | A | []s
un . =105 A y = Fad I
2 | & EP(105, D4Ry = | L = (4) i e - g i /,&
L : | gﬂ"ﬁ& o - & :.=g;§ —6=¢c & at a specific point u J/ i T 11 [ =
i - i M?o'-. g by creating a s : B . 4| e P .
A y=2x—6 i : ; ’ ¥
fiiid L o R et LTI 2 tangent

Rate of change = $50 per month




Geometry Foundation

[ Rosuar ] It has the unit degrees (°
S‘qﬂ:ﬂ;:ﬁ' Trapezium & O Angle properties [ Greater than 0° less than 90° ] [ Exactly 180°
same ALL the same A more complex formula to know 3 : Looks like a book closing or N [ A half turn to create a straight

: [ b i Interior and exterior
One pair o | angl ° "
P equal angles Sl 4 crocodile jaws line

parallel sides Diagonals ]

= equal length b E

Trapezium Isosceles Trapezium [ One pairof P LA B right || Exactly 90° ) TN ( Greater than 180° less than 360° )

. parallel sides || ("Equal sides are marked with a dash through the line ) @ \ Add the parallel sides \@ [ Has a square in the angle to ] The larger angle outside the ]
dpe -

— o B Halve it indicate that it is 90° acute or obtuse angle
Equilateral pre— Scalene Cis |
3 Triangle Multiply by height Obtuse [ Greater than 90° less than 180° ] [ Exactly 360°

4 Quadrilateral Circle : y . A movement around a point to
i Pentagon Circumference Looks like a book falling open ernaki:n citde
} 3 aamn The perimeter around the circle
= B DB E R e
. . 7 . .
Slldesman] Two equal sides Nosequal sides iz SR The distance across the centre of the circle A Straight line Around a pOint Vertncally opposite
o 8 Octagon % 2 =
Allangles equal (60°) e Gl anales Noequal angles Radius —— e e Where two straight lines
Three lines of - 9, Nonagon The distance from the centre to the edge of the circle All angles on a straight line el P 4 cross, opposite angles are
symmetry One line of Svmmetl‘ No line of symmetry 10 e SEEiE will add up to make 180° will add up to make 360 equal
3D Shapes Part of the area of a circle, enclosed by two radii @
Bl Sector @ @
Faces, Edges and Vertices ’ Part of the circumference of a circle 2 \ i 150°-30° @
B ooeoniomme
The flat surface of a 3-D shape ~
uare base ere Astraight line that touches the curve of the circle at a point
Cone  square based Sph nt line that touches th f the circl oy
Edges Where two Faces meet ) Pyromid -~ o
Pyramids are classified . A straight line segment between two points on the circle edge —_—
Vertices Where two or more edges meet at a point ] according to their base Hemisphere ( SEEment ) When 1::‘3‘;'@“‘::?“5 the ] Different
- s The area created by the chord lines will
D Faces | Edges Vertices d fr::E:tteseu
-; 1
Cube 6 12 8 rerimeter of angles
Cuboid 6 12 8 The total distance AROUND a 2D takes up half
shape space of the rectangle that is
Triangular Prism 5 9 6 ([ Adding all the side lengths together ] formed Alternate Corresponding
Pentagonal Prism 7/ 15 10 100 + 100 + 35 + 35
. S S Mark off h line
Square based Pyramid | 5 8 5 270m = s s rk off each ine
2 2
Cone 2 1 1 The process does not change if we arcs w
e il and below the line
i I
Sl o - 4 o dicutar helght Corresponding angles are the i
Sphere it 0 0 x Alternate anglés are the same Co-interior angles make 180°
[ Calculate base X height first ] Sometimes you salpe
will need to
Remember to halve your answer! create a separate Reflection Rotation Translation Enlargement
Pythagoras Theorem

line segment

Reflection: the
replacement of each point
on one side of a line by the

Tr

Transformation

resizing a shape to th

2 4 p2 Finding the Hypotenuse

tion factor given from a specific
r T point symmetrically placed _ i i
If you know the lengths of the If you know the Hypotenuse and a Vectors describe ‘——~M] Adding and Subtracting Multiplying on the other side of the — s el
two shorter sides, you can calculate || shorter side, you can calculate the translations AB a a e B (_NeedaDirection ) Mot Need a Centre point
the length of the hypotenuse. | . ; Magnitude = " i : Need a measure of turn IFact
ength of the other short g Start arrow at end of previous vector  Only affects magnitude, not direction - X\ Direction alon; Need a scale factor
,%z = &g gl sidd | Volume = Area of faceXdepth | X f-Directionalong  Lengthof Arow  pstarts ) 4 p 3b=b+b+b Need a mirror line .
e Direction = atthe & o
e, - Jzoee 1 VPO (s azts.  andira b i Y 7~ Direction up/down
a %p@ 4 7 %«pe( Area of face = 5 (8x6) pointing ' a ) -
) Represented by arrows ’
q 3
e G 3b b I i .
2 2 | 73— | Negative vector goes in opposite direction Bunitsup g
24em a=|} I 7 % Reflection in the line projection
2= g2 g2 I [ £ \b\
2 | rleht a Parallel Vectors 10 units left
c“=64+36 2 3 EEEEEY \ Same direction. May have different
2=1000 ) |® b= 2 right ‘i s magnitude.
& e same Diection
108 =0’/ | 24cm?x10cm = 240cm® i Y a”3b  3(a=3b
6 _—0 39 PNER @ a (a )
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)

Mean

Total of all v s Median = Middle

Mean =

namber of values Numbers written

3,3,4,5,5,8,9,15

Median =

Mean = %2 =6.5

Finds the middle

in order)

3,3,4(5,5)8,9,15
{]

Mode = Most common
value/item

(3.3)4[5,5)8,9,15
5 Mode = 3 and 5

value

Range=15-3 =12

33,4,5,5,8,915

Reveals how close/far

apart the values are

gt argest - Smallest

[ Using the mean to find the
total amount

J

Use of formula to find
location of median

1 [ Occurrence of no mode ]

Interpreting measures oq

spread

Quantitative

Cata that |s numeric

Data that can be
counted and only has
certain values

Qualitative

Data which can be
grouped into

atepories

Peaple on a bus

Shoe 5ize
Dress size

Continuous

Data that can be

MeanxNumber of values

Locati &
ocation = ——
2

+1 If every value appears
equally, there is no mode

Ezytown FC have scored an
average of 3.8 goals per gam
in their last 15 matches. How
many goals have they scored @

3.8x15 = 57goals

The median of 45

would be the 23 number
when written in order

=23

values 1,1,3,3,7,7

Each value appears twice so
there is no mode

The Smaller the range, the
closer and more ‘consistent”

The Larger the range, the
more varied and more

‘inconsistent’ the values are.

the values are.

)

levels of accurac:
Height of a tree
Speed of a car

Mass of a person

ed to various

Hair colour
Favourite food

SEon
Data which is
organised into classes

another source

S

1 A set is a collection of things, called elements

A=1{2,3,5711}

Probability trees are really useful to calculate the probabilities of ]

combined events happening

[ Intersections (N)and Unions (U)

A={235711}

B.={1,3,5,7,9}
AN B ={3,5,7} — Intersection of A and B

17 Bag
2 —Red 4
| 2, Red <= e P(Red and Red) = —
5 —i 15
1/3 T —Ble
fed 2 6 8

P(1 Red and 1 Blue) =

15

TR

We use scatter graphs when we are interested in the
relationship between two variables

Points plotted like coordinates

Labour Party Electoral
Performance

This column is Thils ehabiles Mean
created by 8 Totalof all values
5 us to find out Meansm—————————
multiplying thetal number of values
the frequency
> amount
(f) by the ‘ ! Mean = Total of fx column
number in ltieh b Total frequency
needed for
thartesory the mean
(x) ) Mean=— =2

Add down the frequency
column. When location
value has been exceeded,

15
27

P n+
Location = —

that is the group where the
median lies.

B

K 40+1
Location S 20.5

The median lies between
20% and 21% value

Median = 2

The category with the highest
frequency
2

Smallest

Rang: arg

4-0=4

31

IR

34

35
Vote (%)

Place line of best fit through
the middle of the data.
(lgnore Outliers)

One of the main incentives for drawing lines

ict values by
rea off the line

40% = 390 seats

onhe value increases,
0 does the other

As one value increases,
the other decreases

of best fit is to make predictions

Interpolation Predictions made within

the dataset

Extrapolation E> Predictions made outside
of the dataset

Barry  Mary Naseem  Ellie

Fant ey
Hirry

Sam

L =10 Pumpkins

Hory |0 &5
:

Sarmil

e

Doug,
Rachael

Do |6 @6
Rachael |y &

1/4 12 3/4
0% 25% 50% 75%
0 025 B5 0I5

Lines visualise changa

there are

Extratt required data
carefully

Read off bars

Elfie = 40 hours

rking out how many combinations

( Calculating probability ( Types of events

The ‘OR’ rule (mutually exclusive)

‘ P(aorb) =P(a)+ P(b) |

Mutually exclusive
Events that cannot happen at the same

Simplify
answers
where
possible

time
Rolling a die > P(1 and 6)
All probabilities from the event will
sum to make 1

Independent events

Events where the outcome of one doesn’t
affect the outcomes of the others

d H,1|H,2 |H3|H4|H5]|HE The ‘AND’ rule (independent)
11 (12 [T3 |wa [vs [Te l P(a and b) = P(a)xP(b) I

Z . 3
P(2or4) =§+§§

Picking a counter out of a bag, replacing
it and repeating.
Dependent events
Events where the outcome of one does
affect the outcomes of the others
Picking a counter out of a bag, not

Add each
probability

This is a sample space diagram

Elip a coin twice

There are 12 possible outcomes from

this event

2

T P |
P(2 tails) = E><—z

lacing it and repeatin,

Multiply

each

probability P(event)xnumber of trials




