€+ ug
U JO Junowe ayl 03 SIY} ppyY 't
€=7—G WJa31s4ly ay3 pue
U JO JUBIDIH}D0I BY3 US3MIDQ OUIHIP 3Yl pul4 €
UgZ :U JO JU3ID1}200 3Y3 SI SIY L
7 190UBJBYIP UOWWOD BY} pul4 T
e TT 6 L 'S

~

9ouanbas Jeaul| e jJo wad) Yyju ay3 Suipui4

(yuiod Buiuiny)

XaUaA

AnawwAg jo sixy

A
1
1

uonenba
d13espenb e jo sjoou
pue juiod Sujuin}

W M~ W W T D

|
'
|
1
|
i
|
|
|
|
|
i
|
|
|
i
'
'

v

v z 0 z-
25 x>0
v t4 0 z-
< | | | z
- @ I e
< /S 341 paso|)
v z 0 z-
< /> 92412 uadQ . N | I z<x
: -1 ¥ T T
salyjenbaul

1daousqur — L =2

= =g uoipodoud S Ul suip - = D WYT = DUL X ,DUT
:u_u._uno.mmq/ oL g L 9 § ¥ £ T + 0 49 94d8T €7e (4
.um._..u:__..__ R»alg 0 uoisiAlp pue uonedijdiynw suoissaldxa SulAydwis
\ g 0¢ =¥1 +Dp§
H.I__ﬁ ) z 0C =PZ2+9+¥V+DE+ ¥ (T4
M - _ xy =K :uww.u_»mﬁ_hw_ ¢ :uolenba ue 21e342 Ued NOA
— v ‘9|dwiexa 4o} ‘wdQg Se UaAIS S| J93awiiad ay3 §|
. u;m%n.:d . . 'SwiJ9) 91| Su13d3)|02 b
1 ds A
, i [emjsuodg poads fpeas - pue 3uippe Aq adeys o.f J0 Jo1swiad —
S| \ o , oouesp 9Y3 404 uoIssaJdxa ue 33eas) :p wex3 |edidA) t
i b [ \.... Tl ]
4 BUDIjE}S qz + X = [ |
|esoudiaay H Aseuopey ] @“ 6@

o : Ut o 'S10JJ3 PIOAR 03 WJ33 3Y3 JO INOYH NI uUSis ay3 9j2412 shkem|y
pasiu8odas 9q 03 paau jey; sydeso sydeap awi] / adueisig swd) 1| 8unda||0d Aq suoissaidxa SuiAjdwis
sjualpessd |enba aney — saul| [3]|eded

Ty _ 2
x wp abuvy> — x—- o - w yqy =V '8'd umoudun auo ueyy aJow ‘sudis |enbs — aejnw.o4
Lupabuvys - ¥ - Xg +Nx m_vamixV 8 + Az = (v + A)z "8'3 01 JusjeAINb3/|E21IUBPI — SB1IIUAP|
0T =t + A '8'3 ‘panjos aq ued ‘sudis |enba — suolzenby
A2~ x€) ‘Az ‘g + xg "3'a sugis |enba ou — uoissaidx3y
juaipeJd annedau juaipessd annisod suomuyaq
9+Az (e+h)z (A +e)(q+e)=,(q+e)

UaPVUL = W
24 xu = A
sydeus aui| ysieas

Suipuedxa pue 3uisiio0loe4

egxegxeg=¢(eq)

BXE =B
gxe=qge
uonelon

uonepunod - eiqas|y

16 | Mathematics - Foundation



Geometry and Measures - Foundation

Trigonometry Angle Facts Angles in parallel lines
s 0 c A T (0] Corresponding Angles Alternate Angles Interior Angles
H H A
Example — finding a side: el
: - x - - b /i 70°
sin37 == \
5 5cm m
x a
x=5xsin37° 370 2 A R
. . 0 Corresponding angles are equal
- . Vertically Angles in a triangle sum to 180°.
Example — finding a side: opposite angles
tany = 22 Pt § Angles on a straight line sum to Alternate angles are equal
7.1 7.1em are equal: a=b 1809
3.2cm nd m=n : -i i
. Aw.wv and E.G: b=60° 50 a = 50° Co-interior angles add to 180.
y=tan - (==).
7.1
Exact Trig values Simple vector notation Volume & surface area
)
Angle (6) | sin(9) | cos(®) | tan(6) A@ . Volume = area of cross section x length
0° 0 1 0 450 a: movement along the x-axis (left or right)
y2 . .
I G . ! b: movement along the y-axis (up or down) Surface area = area of all the faces of a 3D shape
30° 5 ¥ e
2 2 3 :
B ] ® —a: movement left —b: movement down
1 1
45° Z Z 1 Learn the cylinder
- - Operations with vectors 7=
o0 | B ! N o SA = 2mr? + mdl
Amv + A|wv = va
90° 1 0 undefined

ifb= (%), then3b = (1?)

Types of triangles
Right angled
Isosceles
Equilateral
Scalene

Types of quadrilaterals
Square

Rectangle
Parallelogram
Rhombus

Trapezium

Kite

Area of key shapes
bxh

5 (4 = perpendicular height)

Triangle : A=

Parallelogram: A=bx h (h = perpendicular height)

Trapezium: A = A%v x h (add together the parallel

sides, divide the total by 2, and then multiply by the
perpendicular height between the parallel sides)

Angles in regular polygons

Interior
angle

) «— Exterior
/I\if[\ angle

Interior angle + exterior angle = 180°

n = number of sides

. 360
Exterior angle = —

n
_ 360
 Exterior angle

n

Mathematics - Foundation | 17
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Number Ratio and Proportion - Foundation

Estimate
Round each value to one significant figure

Standard form
ax 10", wherel <a <10

Simplifying Ratio
Divide both sides by the highest common factor

6 : 15
m@ M ;
2 5

Reciprocal
. 1 . 2. 3
Reciprocal of 7 is w.wmn%wog_ of 5 1s 5 etc

Simplifying Ratio 1:n
Divide both sides by the highest factor of the left hand
side

Sequences

2m: 180cm
Fibonacci sequence: 1, 1, 2, 3,5, 8, 13, 21 200cm: 180cm
Geometric Sequence: each term is multiplied but he 2:1.8
same constant to get the next number. 1:0.9
E.g. 3,12,48, 191, .... (x by 4 each time)
Squares and Cubes Fractions

Square numbers: 1, 4, 9, 16, 25, 36, 49, 64, 81, 100,
121, 144, 169, 196, 225 etc

Cube numbers: 1, 8, 27, 64, 125, 216, 343, 512, etc

Sharing in a given Ratio
A Add the ratio parts
D Divide the amount by the total parts
A and
M Multiply the ratio by the value of one part
e.g. share £420 in the ratio 2:5
2+5=7
420 +7 = £60
2:5
(x60) (x60)
£120: £300

Add and Subtract — ensure the fractions have the same

denominator before adding numerators
4 1 12 5 7

5 3 15 15 15

Multiply — multiply numerators and denominators
4 1 4

573 15

Divide — take reciprocal of the second fraction and then

multiply the new numerators and denominators
4 1 4 3 12 2

|+|”|X|”|”N|

5 3 5 1 5 5

Percentages

Finding percentages of an amount

1% +100
5% +20
20% =5
25% 4
50% 2
Multipliers:

To find the multiplier for a percentage, divide by 100

Use multipliers on a calculator paper
e.g. 35% of 370 = 0.35 x 370

Increasing and decreasing a given amount
Calculator:
Orginal Amount x mutiplier = new amount

Non-calculator: find the increase or decrease and add
to the original amount

Finding percentage increase or decrease (profit/loss)
value of increase/decrease
x 100

Original

Writing an amount as a percentage of the original
Amount
x 100

Original
Reverse Percentage — finding the original amount

New Amount
Orginal Amount = ——
multiplier
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Probability and Statistics - Foundation

Averages
Mode: most common piece of data

Mean: Sum of the data + total frequency

Reading and Drawing Pie Charts

Find the fraction of the
total

1000 people were

Averages from a frequency table
Ifw

Mean: =—; where, w is the midpoint of the group.

zf’

Median group: find which group the

n+1 .
qm? value lies.

Median: order the data and find the middle value Q 0 surveyed Where, n is the total frequency.
80° Pork
Range: Highest value — lowest value W \ Beef: 150 o 1000 E.G. in this table 51.5™ value which lies in group
w% 90 8 < w < 12 (using the cumulative frequency
Vegetarian: — X 1000
Frequency Polygons 360 :
1. Plot frequency at the mid-point bkttt it B M ain
2. Join with straight lines 0<we4 1
» - Hair colour People
Weight w (kg) | F : e
Elu._unmnm\u | i.“.:ﬁ | , Blonde 8 Find the fraction of e 0 ]
50 W < 55 T | Brown 12 the full circle. B=w= 12 9
55w 10 Red 3 2<w<i6 26
TEsw <80 & Grey 2 Size of Blonde sector:
805w < 100 4 8 o l6<ws 20 20
: il A ==Y Black 6 71 % 360
Venn Diagrams Expected outcomes Tree diagrams
£ Information given: red m X m = mmm
90 pupils were Expected outcome = probability x number of trials
surveyed
52 said they owned E.g. A biased spinner is spun 800 times. The | .
a laptop. probabilities is lands on each colour is below. The blue Multiply along the
45 said they owned | | probability of it landing on red is the same as the branches to find eac
a tablet. probability of it landing on green. How many times red probability.
23 said they owned
both. would you expect yellow to come up.
Result Red Green Brown Yellow
. TP blue
1—.O_UNU___.R< Definitions Probability 0.48 0.2

Total probability: adds to 1
Relative frequency: frequency - total trials

Independent events: one event doesn’t impact the other

P(Y)=(1-0.48-0.2)+2=0.32 +2=0.16

Expected yellow = 0.16 x 800 = 128

1. Probability that a red counter is picked both

times P(RR) uw X w = Mlm

2. Probability that the counters are different

colours = P(RB) + P(BR) nm X

3 3 2 12
= - X -= —
mn_vm 5 25
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Geometry and measure - Higher

Trigonometry Sine Curve Tangent Curve Angles in parallel lines
S m C m T m i 1 y Corresponding Angles Alternate Angles Interior Angles
H H A s
Example — finding a side: 0 %
- -05
sin37 = m .
5cm 2m 3n/2 m w2 0 w2 m 3n/2 2n
H 360 270 180° 20 30 180 270 360
x=5xsin 37° A Cosine Curve )
. y Corresponding angles are equal
Example — finding a side: 05
3.2
tany = 22 .DM - Alternate angles are equal
7.1 7.1cm
. -1
- 3-2cm m amfz w wf2 0 w2 ow 3wz em ¥ Co-interior angles add to 180.
— |H | 270 180 90 90 180 270 360°
y = tan A:v.
Exact Trig values Simple vector notation Volume & surface area
)
Angle (8) | sin(0) cos(0) tan(0) A.w . Learn the cylinder
0 0 1 0 . a: movement along the x-mxmm (left or right) 7 = B
1 b: movement along the y-axis (up or down) SA = 2712 + 1rdl
30° : B w
- L] ; —a: movement left —b: movement down
1 1
45° - - 1
3 i
¥2 v2 Operations with vectors Area of a trapezium .
o % W e 2 7 9 A= : (a+Db)h
@+ =06 2
90° 1 0 undefined =

ifb= (%), then3b = (1?)

Transformation of a graph

ly=fx+a

plusa-up
\E:cm a - down

reflection
in y-axis

y = f(x - a)

plus a - left

inus a - right
[a]
o}

—
a

opposite to what u
" might thinkl

Knn.mH

reflection
in x-axis

Sine rule

el sinA _ sinB _ sinC
gles: a cw T

a a Cc

sides: = =

sin A sin B sinC

Cosine rule
a® = b%+c%? —2bccosA
Area of a triangle

Hw.n
> absin

Angles in regular polygons

Interior
angle

u_ 44— Exterior
/‘\Ur\ angle

Interior angle + exterior angle = 180°

n = number of sides

. 360
Exterior angle = —

n
B 360
 Exterior angle

n
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Number Ratio and Proportion - Higher

Estimate
Round each value to one significant figure

Standard form
ax 10" wherel <a< 10

Recurring Decimals

Form two equations where the digits following the
decimal point are the same, and therefore can be
cancelled

Reciprocal
: .1 : 2. 3
Reciprocal of 7 is = reciprocal of 5 1s - etc

Sequences

Fibonacci sequence: 1,1, 2, 3,5, 8, 13, 21
Geometric Sequence: each term is multiplied but he
same constant to get the next number.
E.g.3,12,48, 191, .... (x by 4 each time)

Upper and lower bounds
Look at the value above and below for the same place
value. LB and UB will be half way between these points

e.g. 17 rounded to the nearest integer
1L [+ Ig
——
L U
L5 =5
e.g. 24.6 roudned to one decimal place.

LB = 24.55, UB = 24.65

Simplifying Surds
Find a factor that is a square number

V96 =16 X 6 = 4/6

Manipulating surds

Vab = vVa xVb
Va
Vb

S| Q

Rationalising Surds

Rationalise by removing any surds from the
denominator

E.G with surd.

2V3 2v3x+V5 2v3x5 2V15  2V15
V5  V5xv5 V5x5 V25 5

E.G with surd expressions multiply by top and bottom
by the denominator with the opposite sign.

5  5x(3-v2)  5(3-v2)
3+v2 (3+vV2)x(3-V2) 9-+&
um@l\&

7

Fractions

Add and Subtract — ensure the fractions have the same

denominator before adding numerators
4 1 12 5 7

5 3 15 15 15
Multiply — multiply numerators and denominators
4 1 4
— X == —
5 3 15

Divide — take reciprocal of the second fraction and then

multiply the new numerators and denominators

4 1_4 3 122
53 5°1 5 °5

Percentages

Finding percentages of an amount

1% +100
5% +20
20% =5
25% 4
50% =2
Multipliers:

To find the multiplier for a percentage, divide by 100

Use multipliers on a calculator paper
e.g. 35% of 370 =0.35 x 370

Increasing and decreasing a given amount
Calculator:
Orginal Amount x mutiplier = new amount

Non-calculator: find the increase or decrease and add
to the original amount

Finding percentage increase or decrease (profit/loss)
value of increase/decrease

x 100
Original
Writing an amount as a percentage of the original
Amount
—Fx 100
Original

Reverse Percentage — finding the original amount

) New Amount
Orginal Amount = ————
multiplier
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Probability and Statistics - Higher

Frequency Polygons
1. Plot frequency at the mid-point
2. Join with straight lines

Weight w (kg) | Frequancy T
305w =50 3 i !
B0 s w <55 7 |
BES w75 10
TEsw<BD L]
80 = w < 100 | 4
Histograms

FD = Frequency density

o Frequency
~ Class Width

FREQUENCY DENSITY

70 75 80 85 90 95 100
HEIGHT (CM>

Cumulative Frequency Diagrams and Box Plots
total cumulative frequency

Upper Quaitile 75% of cumulative freq.

cumulative frequency

Median 50% cumulative freq.

Lower quartile 259% cumulative freq.

values

ran
interquartile range o

— I+

Loweer guartile Median Upper Quartile

Averages from a frequency table

Mean: Eh where, w is the midpoint of the group.

xf

Median group: find which group the :ﬁi%r value lies.

Where, n is the total frequency.

E.G. in this table 51.5%" value which lies in group
8 < w < 12 (using the cumulative frequency

Weight of box (w kg) Frequency
D=wzs 4 11
4w B 16
B<wg 12 29

12<w 16 26
l6<w=< 20 20

Venn Diagrams

Information given:
90 pupils were
surveyed

52 said they owned
a laptop.

45 said they owned
a tablet.

23 said they owned
both.

¢ oo

Notation

A —all elementsin A

A’ —all elements notin A

B —all elementsin B

B’ — all elements not in B

A U B —all the elements in A or B or both
A N B - all the elements in both A and B

Expected outcomes
Relative frequency: frequency - total trials

Expected outcome = probability x number of trials

E.g. A biased spinner is spun 800 times. The
probabilities is lands on each colour is below. The
probability of it landing on red is the same as the
probability of it landing on green. How many times
would you expect yellow to come up.

Result Red Graen Brown Yellow

Probability 0.48 0.2

P(Y)=(1-048-0.2)+2=0.32 +2=0.16

Expected yellow = 0.16 x 800 = 128

Tree diagrams
red m = m 25

blue Multiply along the
branches to find eac
red probability.

blue

1. Probability that a red counter is picked both
. 2 2 _ 4
times  P(RR) = SXZ= o5

2. Probability that the counters are different
2 3 3 2 12
colours = P(RB) + P(BR) =sxco+toxo= -
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