Maths - Foundation

Angles and Scale

Picture perfect

Key vocabulary

Angle, degree, calculate,
parallel, polygon,
perpendicular, isosceles,
corresponding, alternate,
co-interior, vertically opposite,
bearing, scale, three figure
bearing, north line

Deeper Learning

Next steps = Angles in
polygons, trigonometry, similar
shapes.

i_, Alternate angles are equal
\/
‘ Anglea=candb=d

d
! A 7 They make a Z shape

I 7 Corresponding angles are equal

/""/ Anglea=candb=d

‘ They make an F shape

yd

L
= Supplementary angles add up to 180°

Ya Angle a + b = 180°
i—-—....______‘\b They make a C shape

Angles in a triangle Angles on a straight line

5N a

P

Angles in a triangle add up to 180°
Anglesa+b +c=180°

Angles on a straight line add up to 180°
Angles a +b = 180°

Vertically opposite angles

Vertically opposite angles are equal
Anglea=candb=d

Angles around a point

Angles at a point add to 360°

Anglea+b +c+d= 3600

Always remember

angiis on & Straight lind edd p
1 187
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e o Angits of ¢ Sreight link cod Up
. 150
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<G 54 e
¢
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20 100"
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Maths - Foundation

Picture perfect

Scale drawings

Bearings
Key vocabulary To find or plot a bearing you must remember the three key words: N The bearing of A from B
) . 'y . A
N ) @LM_M_E&QMM&m.frdpuigourmﬂ
Angle! degree’ Calculate! on the diagram at the pﬂlni you are golng I_&_Qm .

pa ra||e|, po]ygon’ 2) NORTH LINE At the point you are going FROM, draw in a NORTH LINE.

perpendiCUIHr, isosceles, (There'll often be one drawn for you in exam questions) B

. Now draw in the angle CLOCKWISE from the north line to the line
Forre.spond”?g' alternatej co- joining the two points. This angle is the required bearing.
interior, vertically opposite,

bear!ng, scale, tlhree figure Find the bearing of Q from P. N 1) *From P'
bearing, north line

ALL BEARINGS SHOuLD BE | 2) North line at P~ 3) Clockwise, from the N-line.

GIVEN A 16 This angle is the bearing
e.g. 176°, 034° (not 34°), of Q from P.
005° (not 6°), 018° etc. Measure it with your
°Angles Q protractor — 245°,
Assessment style question: ABCD s a parallelogram. The bearing of B from A is 070°
The diagram shows a triangle and a trapezium. AB=BP N
Not drawn
Not drawn accurately
accurate
b Yy N
&
N B
1...'1150 t;"
70°
— A
Provethat a=b Work out the size of angle x Circle the bearing of A from B.
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Maths - Foundation

Basic Number

Key vocabulary

Integer, positive, negative, greater
than, less than, inequality, place
value, inverse, simplify,
approximate, estimate,
ascending, descending, powers of
10, factor, multiple, highest
common factor, lowest common
multiple, prime, square, square
root, cube, cube root, prime
factor decomposition.

Picture perfect

Square numbers

Writing a Number as a
Product of its Prime Factors

Use a prime factor tree, but don't

Deeper Learning

Next steps = Graphing
inequalities and shading
regions

oo === forget to write your final answer
H OE EER as a product (multiplied) using
L4 9 indices where necessary.
60 S0,60=27x3x5
-1<x S 4 /\
@ 30
/\
—H——— .—F @ 15
204 0 1 2% 4 é \®
Types of Number
odd endin1,3,5,7,9
even endin0, 2,4,6,8
prime has exactly two factors, 1 and itself.
Eg.2,85,7; 1N
factor a number that divides exactly into

another number, e.g. 3 is a factor of 9

highest common factor

the largest factor common to two or
more numbers.

multiple

a number in the times table of another,
e.g. 10 is a multiple of 5

lowest common
multiple

the smallest number in two different
times tables.

Always remember

Standard Form

This is always in the form x x 107,
where 1 <x<10.

For very big numbers, n will
be positive and for very small
numbers n will be negative.

Squares, Cubes and Roots

Square Numbers
Square numbers are found by
multiplying a number by itself.

1,4,9,16, 25, 36, 49, 64, 81, 100...

The square root is the inverse,
for example, the square root of
25is 5.

Cube Numbers

Cube numbers are found by
multiplying a number by itself,
and multiplying by itself again.

1,8,27,64,125...

The cube root is the inverse, for
example, the cube root of 64 is 4.

Mathematical Symbols
#is not equal to

<isless than

<is less than or equal to

> |s greater than

2 is greater than or equal to

Estimation

To estimate a calculation, round all
numbers to one significant figure.

E.g. Estimate 3.1 x495
3.1 x495=3x500
3.1 x 495 = 1500

Place Value

Place value is the value of each
digit in a number.

E.g. In the number 321, the 3
represents 300, the 2 represents
20 and 1 is the unit value.

Assessment style question: Diaries are sold in boxes of 12, Pencils are sold in boxes of 10, Rulers are sold in boxes of 6

A teacher wants to buy the same number of diaries, pencils and rulers. Work out the smallest number of boxes of each item he could buy.
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Maths - Foundation

Factors and multiples

Key vocabulary

Multiples — The times tables of a
specific number.

LCM — Lowest common multiple.

Factor — An integer which divides
into another fully with no remainder.

HCF - Highest common factor.

Prime number - An integer with
only 2 factors.

Prime factorisation — Writing a
number as a product of it’s prime
factors.

Picture perfect

multiple of 4

5x4=20
Y \

factor factor
of 20 of 20

multiple of 5

Prime factorisation
48 48
/5 /8\ 3 /16\
2 4 4 4
2 3 /\ /N /N
2 2 2 2

2 2

48=2x2x2x2x3

Assessment style question

Mary is organising a charity hot dog sale.
There are 18 bread rolls in each packet.
There are 15 hot dogs in each packet.

HCF and LCM
Find the HCF and LCM of 24 and 36

B0
2] ] 2| 9]
B HCF:2x2x3=12 B B

LCM:2x2x2x3x3=72

2 is the only even prime number.

Mary buys exactly the same number of bread rolls as hot dogs.

1is NOT a prime number because it only has 1 factor.
What is the smallest number of each packet that Mary can buy? P y

The Highest Common Factor (HCF) of two numbers is 6.
The Lowest Commeon Multiple (LCM) of the same numbers is 60.

What are the two numbers?
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Maths - Foundation

Basic Algebra

Picture perfect

Key vocabulary

Powers, Indices, Reciprocal,
Roots, Brackets, Multiply out,
Expand, Simplify, Factor,
Factorise, Algebra, Notation,
Coefficient, Expression,
Equation, Formula, Identity,
Inequality, Term, Collecting like
terms,

Deeper Learning

Next steps = Expanding two
brackets, factorising quadratics,
solving equations,

Expanding brackets:
* Expanding means remove brackets
* Use the claw

cs. B640) - x50 - D)

=152 -6

Always remember

Factorising expressions:
* The opposite (inverse) of expanding
* Answer will include brackets
* Look for common factors (numbers
and algebra)
* Always choose the HCF

eg.l 10a+15 =@(@+@)

10 871'5 both in tﬁ‘g @ times table

10 <3xd 15 =ExB)

Algebraic Notation

Algebra uses a shorthand system
where variables (symbols) are
represented by letters.

Eg ata=2
2xh=2b
¢‘¥1‘=1‘2

3d x 2¢ = bde

Factorising Brackets

To factorise into one bracket,
find the highest common factor
for each term.

Eg 4x+10=2(2+5)

Expanding Brackets

To expand one bracket:
make sure the term on the outside
multiplies everything on the inside.

Eg. 4(2¢=-3)=8x=-12

Simplifying expressions (adding/subtracting)

* Can only simplify like terms.
* Be sure to include the sign before the term

.8 + 3b[— a)+ 4b 7b
o+ GG G

Term =3a

Expression = 5x + 2

Equation =5x -3 =47
Formula = C=nd

|dentity= 10x+ 4 = 2(5x + 2)

@@ FHFELH

Assessment style question: Circle the correct words to complete each sentence:

(@ x+3x=16is an expression an equation a formula an identity (X +1)(x-2)+ax+bh= 32 +8r-5
(b) x*+3x=16is an expression an equation a formula an identity

(€) (c+3F=x+bx+9is  ap expression an equation a formula an identity WakesSevales tidarl
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Maths - Foundation

Picture perfect

Fractions

Key vocabulary

Fraction - A quantity which is not a - -
whole number. 2 | 2
Decimal - A decimal number is often 1 1 1
used o mean a number that uses a 3 3 3

decimal point followed by digits that
show a value smaller than ore.

r‘ercem‘age - Amount out of one
undred.

Improper fraction - The numerator
is"}gr'ggﬁ than the denominator.

Mixed Number - A whole number and
a fraction together.

ARt | AN AR BRI EA A B 1SN
Equivalent - When 2 amounts are 8|8 |8 |8 |8 |8 |8 |8
equal they are equivalent

I 1B I SIR ISR 1B 1R | SN RS | R X
Numerator - The top number of a w0l |0|0|10|10|10]70]|10] 10
raction.

1
Denominator - The bottom number -
ofatr 12

action.

Fractions Decimals Percentages

)
Converting Fraction to Decimal or Decimal to Percentage

/ Decimails, Percentages and Fractions \
Divide

5 g 4 : Multi
| Fraction [ Percentage | Decimal Fractions m= Numewtorby == Decimal w= “:f:bg = Percentage
1 whole 100% 1 ) Denominator
I 50% 05 " ,
7 33.3% 0.33 . : . .
Y, B[R0S Converting Percentage to Decimal or Decimal to Fraction
9 20% 0.2
/s 16.7% | 0.167 5 Divde by Decimal Comvertto Fraci
7 125% | 0125 ercentage /= Decimal m= " " m Fraction
0 10% 0.1 — \ J

Assessment style question

Dave and Tom are discussing fractions.
Shown s a rectangle. X Is either man correct?

Find the value of x

I
Area = 20cm? 2¢cm

3 - 6
Tl is equivalent to l)_(;
5 2

1 20
= is equivalent foz-
5 2

A wall measures 3 %m by 4 l m

o N

=

Each can of paint cover 2.5m? and costs £5.50

Dave
Work out the cost of painting the wall. Tom

Y 8.3% O‘OEy

/

']—. Numerator | When converting to fractions: find the denominator

and then cancel down f necessary

2—0 Denominator
er cent’ (%) means ‘outof 100, Of” mears mutiphy

w

M : B
§ Multiply the numerators - & ' N

Y Multiply the denominators e 2 ; 1

> |5, 1_5 g

= o 3%7 21

Adding and subtracting simple fractions

We can use equivalent fractions to add fractions that do not
have the same denominator.

N

X

I

For example: We need to 7 \
change 3_ 3 6
3 1 - 4 T
= % o intoanequivalent 8
4 8 fraction with a
denominator of 8. e o g
Now we have:

i-l-l:i
8 8 8
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Maths - Foundation

Coordinates & Linear Picture perfect Reading and plotting coordinates Drawing a graph to
Graphs Coordinates are writtenin  represent a linear
! the form of (x,y). equation
Key vocabulary YA (2.3) * Remember the rule for  When you are asked to draw
Coordinates - a set of yqlue i I " 1% % Eigfg:g;l‘i E’J?ZE’:}Q the the line of a linear equation
that s:ho'.néri an exact position ! =T corridor and up or - i’ougollowh%: Sb‘iepf;
on a coordinate gri +2 . . o - CompleTe a Table o
: : ’ : (—=3,1) | . : Thif?_'{ﬂ; B= (4.2) values by substituting in
Linear equation - an equation, i O 4, | > 4 -2 D=(543 the value of x into the
when plotted, makes a (0,0) | IGREE E-(44) F=(45) equation
straight line [ — ': — ’ ' 2. Write the list of
\ -3 21~ X . . coordinates
Grad_len'r n Th.e steepness of P T ' ' 44 11 Using a conversion qr'téph . h 3. Plot the coordinates
the line of a linear equation | ol bg“::;ds'gg ggﬁge::ﬂ" 4. Draw a line through the
?(-in'rercepf_ - where the P2 e between any 2 units all the coordinates
inear equation cuts the y- A s/ which have alinear ] i
axis (_1 5, _2 .5)“'3 g I I O r‘ela‘tionship. This means LS
A -4 Here, you can use the fhmmt:p"e: 5
- ' e Value ol
Substittion  uben you ? o oot (R |
ep | own 1o JA T between inches and on3 ;
given value o 5 1 1 = 2centimefres 2
Centimetres 1
N X
Assessment style question Drawing a conversion graph Example 723458
Question 1: Currentexchangerate Complete the table of\values
You can plot feens ! ' for the equationy = 2x + 3 for
(a) Plotthe coordinates A(-4,1), B(1,-2)andC(2,1) known £2=€258 1: | | the value: of x ero;n 010 2
(b) ABCD is a kite. convErsioPr:sI ona _ ..o N - -
(c) PlotD grapn to help you .
(d) Write down the coordinates of the point D. to convert other : 1; By //*’5 X|0 1 2
unknown 6 |
Ques[ion 2: amounts. \ //2,3/ y E;O+3 =2;_)(1+3 =2;2+3
The distance between the points (-3, -4) and (g, 5) is 15. Can you use the graph to : }3/ i
Find the possible values of q. convert 10 Euros info Pounds? ¢ 6 s owouou Coordinates are (0,3) (1,5) and (2,7)
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Maths - Foundation

H To subtract, follow the same method: line up the
H H Picture perfECt decimals, then subtract
BaS|c DEC|maIs To add decimals, follow these steps: .
*Write down the numbers, one under the Example: What is 7.368 - 1.15?
other, with the decimal points lined up
Key vocabulary l Decimal Operations ] I::;fu; zeros sothe numbershave the same  Line the decimals up: ~ 7.368
- — ) *Then add using column addition, - 1.15 can addtthfh
. Adding & . o remembering to put the decimal point in the answer to the
Integer. A whole number I Subtracting [ Multiplying ] l Dividing ] answer o number
— —T— : L ) Pad" with zeros: 7.368  subtracted
that can be pOSItlve’ ity 1260 Multiply l e | ety l garas Example: Add 1.452t0 1.3 - 1.150
H ecimals il ) a whole .
negative or zero. e | |23 | |t number.. Line the decimals up: ~ 1.452
pace 2517 fumben Subtract: 7.368
. . . holder + 1.3
Decimal: A number with a wwosi —— — ~1.150
p— decimal ———
[} . . . Count into the
lecima ] uotient... ) 6.218
dECImal p(“nt n 1t. Can be :Iacesi:\ i "Pad" with zeros: 1.452
gl : the [ Putting In Zeros
positive or negative. G e ] +1.300 ¢
3 3 H Move decimal == Why can we put in extra zeros?
Decimal Point: a full point A , . , .‘
L 28+2=164 Add: 1.452 A zero is really saying "there is no value at this decimal place”.
OI’ dOt placed after the +1.300 * In a number like 10, the zero is saying "no ones”
H H H H —— = In a number like 2.50 the zero is saying "no hundredths”
figure representing units in 2.752 o s
. . So it is safe to take a number like 2.5 and make it 2.50 or 2.500 etc
a decimal fraction ,
But DON'T take 2.5 and make it 20.5, that is plain wrong.
H Multiply Decimal
JLOI:‘;’TF?J”O:’:’;'IPEZE 51:';;? s Let us multiply the 0.2 by 10, which shifts the decimal point out of the way:
«Multiply normally, ignoring the decimal 02%10=2

Assessment style question
A grain of rice has a mass of 0.015g

MrJenkins is building a fence for his garden.
The fence costs £12.60 per metre to build.
The fence is 5.3 metres long.

points.

«Then put the decimal point in the answer -
it will have as many decimal placesas the two

original numbers combined.
In otherwords, just count up how many

But we must also do it to the 15:

15 x 10 = 150

So 15 + 0.2 has become 150 + 2 (they are both 10 times larger):

i i ice?
How many grains are there in 300g of rice? g numbers are after the decimal point e
in both numbers you are multiplying, then 1302573
A type of pebble has a mass of 0.8g @ the answer should have that many numbers And so the answer is:
How many pebbles are there in 40kg? afterits decimal point. 15+0.2=75

Example: Multiply 0.03 by 1.1

How to Divide Decimals

Class 8A are going on a trip to a windmill

Work out the total cost of building the fence. The trick is to getrid of the decimal point

—— from the number we are dividing by.
start ‘T"th‘ 0.03 x 1.1 How? We can "shift the decimal point" out
J multiply without decimal points: 3 x 11 = 33 of the WCleY mulfiplying by 10, as many
-——— 0.03 has 2 decimal places, times as we need to. .
d 1.1 has 1 decimal pl But we must do the same thing toboth
The trip costs £3.70 each and there are 26 students in 8A. AN S Ias S Igetlina i piace, numbers in the division.
so the answer has 3 decimal places: 0.033

How much money should be collected? Example above: 15 divided by 0.2
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Maths - Foundation

Picture perfect

Rounding and Estimating

Key vocabular Rounding to decimal places is exactly like rounding whole numbers
Y Y ROUNDING OFF: - you just have more numbers (and therefore greater accuracy).
%%lf(?g ml I-E;g ggceurrg.rréuénul?rer If the time is given correct to the nearest half an 3.248 3.248 rounded to1d,p.
easier to use in calculations. hour, T ||3248 324832
H H - 2 is worth 2 tenths, and is the 1= dp Look at the next digit.
Estimation - A rough fieet decimol ome: =" 3.2 H A stays down - stay af 32
calculation using a S S S 8 S S 2 8 9 S e [
S8 g.a8 2 : 2 3% _“ P is wort| M,qa is .p.
ma‘rhema‘rlcal method. R 2=5 TR A rounded to
DeClmal pldace = Pllace Value BhESW:P‘Lh: Thoulsarl'ldrhs, and is 324T8 324% —3.25
i i . : ) fhe fhir ecima Pn:a. = ook at the next digit.
QfTer‘ The ecima po nT lower upper Youwill sometimes see “decimal ‘ Z:s_zip H BLro:nds u'L—gc 1:525 ‘
Integer - A whole number bound bound ploce” srtened fodp-

Significant figures (S.F of
Sig Fig) - Digits that carry

Bounds - Upper' and lower If something is significant, it is big or important. The most
values of rounded numbers. significant thing is the biggest or most important thing.
3 2 8 3268 rounded to 1 sig. fig.
Agi
3 is worth the most in this ?268 3268 — 3000
. number (3 thousand) -
Assessment style question Aol of wallpaper cost £7.85. Tt isthe first significant figure. | | [ 150 |, tesemered don |
3 1 1
Nicole has rounded a number to one decimal place. Richard buys 29 rolls of wallpaper. 2 is worth 2 hundred, and is the
i ork out an estimate for the total cost. second significant figure. roun 0 2 sig. fig.
Her answer is 9.2 Work for the total g 5 3268 rounded to 2 sig. fi
Write down 10 different possible numbers that she could have rounded. 6 is worth 6 tens, and is th
ot tare || [3268 32683300
1
8i h 8 units, and is th 2sf Look at the next digit.
In an election 43.8% of people voted for a candidate. fourth " je%:ii;:iﬁfd:‘: \ﬂ“ 6 rounds up - go o 3300 ‘
Round this figure to one significant figure . figure.
Andrew fills the swimming pool with water at a constant 21im
rate of 2.1 litres per second. 7.15m We estimate by rounding all values to 1 significant figure
Given 1m® = 1000 litres, estimate how long it takes to fill the pool. before completlng the calculation.
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Maths - Foundation

Stem and Leaf Diagrams
Frequency Tables Charts . : S . ,
- P o i ot This shows numerical data split into a ‘stem’ and ‘leaves’. The leaf is
T B N B CIP. TR g e usually the last digit and the stem is the other digits.
- Hare o0 e behes et ek A back-to-back stem and leaf di
E.g. The table below shows the scores out of ten for 20 students Two Way Ta'bles : st s s e compa,: 2 m: ;'::t: [e: mﬁ::: of males
These are used to show how data falls into 2 different categories Construct a stem and leof Gagram for this data andl Riiales =
Mark Tally | Frequency Frequency means how often For example gender and favourite sport to watch 5|3 ey ——— Fomales  Males
4 T 2 something occurs ol | gaak yumdiognedmte. | s 679
5 Il 2 . 75 4 078/8 3 5
sls 98 1/9/9 2 3 8§ 7 8
6 n é) What is your favorite sport to watch on S ey /
television? " s 6369 1 Put the leaves inyour dlagram i ondec w0l1 3 7
7 - Wt This means 5 students Footb:II.“::s:otboll e 3 t:v o. ;:ray e qlv:des & haiing
8 | 4 scored 7 marks in their test S e tay 15i3eume 00 on —— (SRR  shrmaans7s 10]1 mesns 101
9 I 2 Males 40 22 15 going across and columns
10 I 1 Females 12 16 45 in n th / ; =
e = - > going down the table ‘ Pie Charts
This is a circle divided into sectors. Each sector represents a set of data.
GrOUped Freq uency Tables - . Pie charts are excellent for displaying the most/ least popular type of
These contain sorted data in groups called classes Time-Series Graph something.
E.g. The table below shows the ages of people taking swimming These are used to show how something changes over
lessons , time. It is a line graph with time plotted along the horizontal axis Plotting pie charts example The total number of games is the
e — e Total frequency will tell you For example the height of a balloon at different times The table show the match results 2>+ 12420760 % total frequency.
s the total number of people of a football team.
15-25 60 taking swimming lessons You can estimate the height of the balloon | |[Resslt | Won | brawn | Lost | "7 % T 0 mnes =S gEne et
25-35 35 at different times using the graph Frequency | 28 H KB for one game.
35-45 2 Saamagsie =28 X 6° = 168°,
This means 18 people who e G Work out the angle for
4533 (o took swimming lessons were i i e e e X =
g E.g. the height of the balloon at 35 seconds is B each resul.
5565 15 between the ages of 45 and approximately 45m as shown by the arrows — “ - .
55
Classes or class on the graph Drawn Draw the pie chart. Give it a title and a key. Or label each section
widths
Comparative Bar Charts Scatter Graphs a scatter graph allows you to see the relationship between 2 sets of data. E.g. your height and your stride length.
The table shows the number of cars sold by Kitty and George in the first Correlation is used to describe a relationship between 2 variables A line of best fit
four months of 2014. Positive correlation Negative correlation No correlation This is a straight line drawn through the middle of the points on a scatter graph. It
| January | February | March | April Yy y y should pass as near as many points as possible and represents the trend of the points.
[“" ; P 1% 10 >, X x v xx X X
[m 4 . 9 Xx X X)x(x XXXX
i X X X o A line of best fit can be used to predict data values
14 Car X x XX
3 N The chart has a key } within the range of data given.
310 i This is called interpolation
: £ — It can also be used to predict data values outside
% 4 A comparative bar chart An outlier is a value that does the range of data given.
5o mll] B s not fit the pattern of data T e e sotabi
3 Jan Febr Mar George sold each month
Month
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Maths - Foundation

Sequences

Key vocabulary

Sequence

Term

Rule

Term to term rule
Nth term

Arithmetic sequence
Geometric sequence
Triangular numbers
Fibonacci sequence

Picture perfect

3,5,7,9,

| \
1st term ' 3rd term

6 ARIi-IMETéC SETE\ICEZZ
\J/ \J U

+7 +7 47 +7
GEOMETRIC SEQUENCE

2,4,8, 16, 32
V. GAVAY;
X2 x2 x2 x2

2nd term athterm 2 e

Assessment style question

The first five terms of an arithmetic sequence are

27 12 117 o2

The nth term of a sequence is 2n°

(i)  Find the 4th term of the sequence.

(1) Is the number 400 a term of the sequence?

Give reasons for your answer.

Write down, in terms of n, an expression for the ath term of this sequence.

Fibonacci Sequence

0,1,1,2,3,5,8,13,21.34, 55,89, 144, 233, 377, 610,987 ..

Triangular numbers 15 21 28,36,45,55...
6 10 @ ()
] o0 L
3 L] o0 oo oo o0

1 [ ] o0 o000 o000 o000
® 00 000 0000 OOOFPONDE QFPONONONPONDS

6%2=36 7*=49

Square numbers | 52225 @eeees gigg
4=16 Se008 ovoeoced A

»u £y FTeq B2S3Y BllS3Y

1: 1 .-. o200 2000 20000 200000 10:1100"'
20 000 000¢ 02000¢ oecece 000

3.

Cube numbers 3°=27 4%= 64
23-8 ®e 'o® 532125

(X R YA
13=1 ® eo® vty
= ® (89 7-343.

. ® 00 g0 (L]
e o |o®
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Maths - Higher

Angles and Scale

Key vocabulary

Angle, degree, calculate,
parallel, polygon,
perpendicular, isosceles,
corresponding, alternate, co-
interior, vertically opposite,
bearing, scale, three figure
bearing, north line

Assessment style question:

The diagram shows a triangle and a trapezium

Not drawn
accurately

Provethat a=b

Picture perfect

&

d E b
_Mpa:— N
Alternate angles are equal Supplementary angles add up fo 180°

Anglea=candb=d Angle a+ b = 180°

I 7
A
A

Corresponding angles are equal

Anglea=candb=d

They make a Z shape They make a C shape They make an F shape
Bearings
To find or plot a bearing you must r ber the three key words: N The bearing of A from B
1) 'FROM' Find the word 'FROM" in the question, and put your pencil a

on the diagram at the point you are going 'from'".

UYLLAL ML At the point you are going FROM, draw in o NORTH LINE.

(There'll often be one drawn for you in exam questions.)

Always remember

Régn

150° L-,a:-::.:,-\r 4 codp

Vertie yepes 13 "9“ o
&gue

54°

Argés creund e pemtedd up te

150°

28° Argies inc triergle coduop e

1

Arglts g triengle codup e

40°

Now draw in the angle CLOCKWISE from the north line to the line
joining the two points. This angle is the required bearing.

DCKWIS

Buietensl tricngies Pt ¢

Find the bearing of Q from P. N

ALL BEARINGS SHOULD BE | 2) North line at P=

GIVEN AS 3 FIGURES
0.g. 176°, 034° (not 34°),
005° (not 5°), 018" efc.

° Angles

The bearing of B from A is 070°

>

A

Circle the bearing of A from B

1) 'From P’

This angle is the bearing
of Q from P.

Measure it with your
protractor — 245°.

equel ergles grd ergies e
tricrgie edd up to 180° end
crgienc Streight lnkcdd o2
te 180°

120°

3) Clockwise, from the N-line.

Argies on ¢ staight lng cddop
1o 180° gnd anglts in ¢ tricngle
¢dd op e 180°

2 58°

Toeaceis rergles ram e
equel ergles grd ergles e
tricrgie edd up o 180° end

cergiisenc streight lmecad op

111°

to 180°
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Maths - Higher

Basic Number

Picture perfect

Key vocabulary

Multiple - a number which can be
divided by another number without a
remainder.

Divisor - the number you divide by.
Factor - Anexact divisor of a
number.

Prime - a number which only has two
factors

Product - the result of multiplying

@ is

[ Prime Factor
Decomposition o

Break numbers down
into prime factors 72=2x2X2%X3%3
Tree method and ladder method EFPEPEINES:
HCF ]

Highest common factor

E

HCF of 48 and 120

43=8x8x2x2x@

120=@x@x3x3 x5
2x2x3 =12

'

The largest number that divides
into two or more numbers

Use long format of Prime Factor

Decomposition

980:®x@x5x®x 7
28

[ Divide by a prime

Primes
A prime number is a number which only has

Multiply Primes

two factors - itself and 1.

The first 10 prime numbers are:
2,3,5,7,11,13,17,19, 23, 29

A common mistake is that people think 1 is

B84=2x2x3x7
84=22x3x7
Prime factor
HCF of 84 and 980 decomposition
84 =@x @x 3 x@

Identify shared factors

a prime number. The only way to make 1 is
by doing1 x 1, so the number 1 only has

one factor NOT two factors, therefore it

[ Write in index form
2X2X7 = [

Multiply values

is NOT prime.

Examples
Is 11 prime? -1x 11 Yes it's prime
Is 12 prime?-1x12,2x6,3 x4 Noit's

[ Multiply together all

not prime

(. U ) S U U " U W—

Factors

ime fact rt
to numbers together LCM _ LCM of 6 and 45 LCM of 48 and 180 P fom duplicates
. . . . . Lowest common multiple 6 = 48 =®x P
Prime Factorisation - a list of prime S = 5= 3060 e i Index form: Ml
- - e smallest number that - B
numbers which multiply together to occurs in the times table of two [IEENENSEPN 243255 = 720 Highest Power of each
create another number e MTaRE = = prime
Assessm ent StVI €q uestion Penny and Kenny have the same number of football cards. Muh‘iples
Ab . ) . Penny has sorted her cards into piles of 10.
us leaves Antrim Bus Station every 12 minutes. Kenny has sorted his cards into piles of 18
ACam  bus and s v te sations at h same e, Penny has less than 100 cards. | A multiple is o number
How many football cards do they have? which can be divided by

(a) When is the next time that a bus and a train leave at the same time?
(b) Between 8am and 11am, on how many occasions does a bus and a train

leave at the same time?

P sl |

——

2

another number
without a remainder.

An exact divisor of a number is
called a factor.

Factors can be written in pairs to help find
all the factors of a given number.

E.g. Factors of 12
can be written like

ghf lowestrczmmonhmultip]e ofltwol nu:_r;hers is 60. For gxqmplg; 15, 20 this.... Fac"’or‘s Of 12
nly one of the numbers is a multiple of 4. .
Write down two possible numbers. 100' 150 are mulflples
of 5 because they can
Olivia thinks of two numbers. be divided by 5 and N\
The lowest common multiple (LCM) of the two numbers is 36. i
have no remainder 1, 2, 3, 4, 6, 12

The highest common factor (HCF) of the two numbers is 3.
Both numbers are less than 15.

Write down two possible numbers that Olivia could be thinking of.




Maths - Higher

Picture perfect Always remember

Basic Algebra

Expanding brackets:

* Expanding means remove brackets

Key vocabulary o Ukathoclaw Algebra uses a shorthand system | | To factorise into one bracket, To expand one bracket:
where variables (symbols) are find the highest common factor make sure the term on the outside

Powers, Indices, Reciprocal, &, m _ @x @ ~ (@ x@) ;epresented Zt;yletters. Lore:ch tj;m.z(z . el o ot
. 8. atas= R YW = X+
Roots, Brackets, Multiply out, g ¥ Eg 4(2v-3)=8x-12

Algebraic Notation Factorising Brackets Expanding Brackets

. . - — 2xh=2b

Expand, Simplify, Factor, a—6 o
Fa ct0r|§e, Algebra, NOtatlon’ Factorising expressions: 3d x 2¢ = bde
Coefficient, Expression, * The opposite (inverse) of expanding
Equation, Formula, Identity, * Answer will include brackets o . . ‘ Term = 3a
Inequality, Term, Collecting like * Lok for common factors (numbers Simphfying expressions {adding/ sublmeting) Expression = 5x + 2
terms, and algebra) * Can only simplify like terms. P . -

* Always choose the HCF * Be sure to include the sign before the term Equation =5x -3 =47

Formula = C=nd
eg.1 10a+ 15 =(5)(2al+3) _
i \ eg (2aft 3b[C al+ 4b @* 7b| Identity= 10x + 4 = 2(5x + 2)
//

10 8}1’5 both in tﬁg @ times table

10a (5% 2d 15 =Ex@) =@>/ + 3b|fr 4b]<{ +7]

Assessment style question: Circle the correct words to complete each sentence:

(@ x+3x=16is an expression an equation a formula an identity (Bx+)x-2)+ax+b=32+8r-5
(b) x»+3x=16is an expression an equation a formula an identity

(€) (x+3p=x+6x+9is a5 expression an equation a formula an identity S N
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Maths - Higher

Decimals and fractions

Key vocabulary

Mixed number
Equivalent fraction
Simplify, cancel

Lowest terms

Picture perfect

Mixed Numbers

&
Improper

Fractions

Fractions

Multiplication
If you have mixed numbers, convert
them to improper fractions.

Subtraction Division

Determine a common denominator, and If you have mixed numbers, convert
generate equivalent fractions using the them to improper fractions. Take the
common denominator reciprocal of the divisor.

Proper fraction, improper fraction, top-heavy
fraction, vulgar fraction

Numerator, denominator

Subtract the numerators, and keep the Multiply the numerators to delermine the
denominator the same numerator of the dividend, and multiply
the denominators to determine the
denominator of the dividend

For mixed numbers, you may need to

Percent, percentage regroup from the number part of

Simplify the dividend if necessary.

the minuend (first number) in order lo
subtract the fractions.

Assessment style question
2 4
Work out 45 -1 ;

Give your answer as a mixed number.

i 13
0.64 is less than 20

foe)
==
Is Sophia correct?
Explain your answer.

m

Multiplying decimals
03x15

Remove the decimal
points by multiplying by
powers of 10.

3x15=45

Replace the total
number of decimal
places from the
question.

45=0.45

Dividing decimals
1.5 + 0.05

Remove the decimal points by
multiplying by the same power of 10.

15 <+ 0.05
x100 x100
150 =+ 5
Answer =3

We do not need to replace the decimal
point as we have multiplied each part by
the same power of 10.
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Maths - Higher

Linear graphs

Key vocabulary

Co-ordinates
Quadrant
Origin
Equation
Horizontal
Vertical
Parallel
Intersect
Gradient
Plot
Sketch
Linear

Drawing Graphs

|
|

Step 1= Draw a

table up
ordinates on axes
Step 3 - Join the
points ——
'y

Step 2 = Plot co-

Picture perfect

All straight-line graphs have an equation that is

written that is written like this:

y=3x+1 (1.4)

A line sloping upwards from left to right has .

a positive gradient. -~ m s posiiive
A line sloping downwards from left to right has . .

a negative gradient, \ mis negative
Parallel lines have the same gradient. /; my=msp

A horizontal line has a gradient of 0. m=0

The gradient of a vertical line is undefined.

m is undefined

Assessment style question

(a) Draw y=x+ 1and y = 2x - 1 on the same
set of axes.

(b) Where do the two graphs intersect?

Alisha says that the gradient of the line is 2.
Explain her mistake.

4

1

£
|l_|Un\3\...

I3l N

Coordinates are given in the form ( z, ¥). The first number is the position in
the z-direction (horizontal) and the second is the position in the ¥-

direction (vertical).

Gradient =

change up
change right

changeiny
change in x

A horizontal line has an
equation of the formy =c.
It has a slope of 0.

y

Graph Horizontal and Vertical Lines

equation of the form x = a.

A vertical line has an

It has a an undefined slope.

y
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Maths - Higher

Picture perfect

Rounding and Estimating

Rounding to decimal places is exactly like rounding whole numbers
ROUNDING OFF: - you just have more numbers (and therefore greater accuracy).

Key vocabulary

Rounding - to alter a number

maki ng i less accurate but If the time is given correct to the nearest half an 3.248 dltiviess Ay

easier to use in calculations. hour, Do 3248 324832
| i 7% 1

Estimation - A rough ﬁ Ziowort 2eie ondisthe ] ([ 130| ,LoceTeree dor,

i

calculation using a S S SS88..88 e
3 H - = k is worti undredths, and is .p.
mathematical method. iswortn 4 pcrcitts rounded to 2 d.p

Decimal place - Place value o warth & s ard s | || 3.248 3.24@ —3.25
CI'H'BI" The dBCImGI p0|nT, the third decimal place.

Integer - A whole number.

Significant figures (S.F of
Sig Fig) - Digits that carry

+2.(
.
)
)
J‘!
&)

== 3.00

. : 2~ dp Look at the next digit.
lower upper You will sometimes see “decimal ‘ 3.24 H 8 rounds up - go o 325
bound bound place” shortened to "d.p."

e T Soefaee
Bounds - UPPBI" and lower If something is significant, it is big or important. The most
values of rounded numbers. significant thing is the biggest or most important thing.

§% % 3268 rounded to 1 sig. fig.
3 is worth the most in this %268 3%68 — 3000
. number (3 thousand) -
Assessment style question Aroll of wallpaper cost £7.85. It i the first significnt figwe. | | || 550 ‘ 210 lons o B - oy o 5000 \
Nicole has rounded a number to one decimal place. Richard buys 29 rolls of wallpaper. 2 is worth 2 hundred, and is the
i Ork out an estimate for the total cost. second significant figure. roun 0 2 sig. fig.
Her answer is 9.2 Work for the total g g 3268 rounded to 2 sig. fi
Write down 10 different possible numbers that she could have rounded. 6 is worth 6 tens, and is th
Thlii::ignifica_mfi;:r; ) 3%68 321?8—’ 3300
8 is worth 8 units, an::l is the ‘ 2 sf | Look af the next digit. ‘

In an election 43.8% of people voted for a candidate. fourth and least significant 3200 || 6 rounds up - go to 3300

Round this figure to one significant figure - figure.
Andrew fills the swimming pool with water at a constant 21m
rate of 2.1 litres per second. 7.15m We estimate by rounding all values to 1 significant figure
Given 1m® = 1000 litres, estimate how long it takes to fill the pool. before Completmg the calculation.

Page 20



Maths - Higher

Stem and Leaf Diagrams
Frequency Tables Cha rtS . : SR~ .
- sl st d A This shows numerical data split into a ‘stem’ and ‘leaves’. The leaf is
B T T S pa usually the last digit and the stem is the other digits.
- S e kA o s s b A back-to-back stem and leaf di
E.g. The table below shows the scores out of ten for 20 students Two-Way Ta.bles _ , ey iy compar: pestprpian ee: ml:r:: of males
These are used to show how data falls into 2 different categories Constrecta stem snd ool Gngeam forthis dta S =
Mark Tally | Frequency Frequency means how often For example gender and favourite sport to watch 5|3 Prrpepac ey Fomales  Males
a 2 something occurs 0 (030 —— gt | 5 67 9
5 I 2 ” 75 4 978|8 35
sls 98 119|9 2 3 6 7 8
6 1] é) What is your favorite sport to watch on - [ —— /
television? a i 6369 1t leaves 1 your diagram in ondec wl1 3 7
7 H bl This means 5 students rmb:u "::;“b." Sesbal sttwq ;:vay s ¢'1:wdes d aiing
g8 | 4 scored 7 marks in their test o, Y b o 1910 e 1830n ——(REIRRRSS] 5|7 mesns 75 10]1 means 101
9 I 2 Males 40 22 15 going across and columns
10 I 1 Females 12 16 45 going down the table | :
Total 52 38 60 " e Pie (E:h?‘rts i
is is a circle divided into sectors. Each sector represents a set of data.
Grou ped Frequency Tables - . Pie charts are excellent for displaying the most/ least popular type of
These contain sorted data in groups called classes Time-Series Graph something.
E.g. The table below shows the ages of people taking swimming These are used to show how something changes over
lessons . time. It is a line graph with time plotted along the horizontal axis Plotting pie charts example _ The total number of games is the
e e— e Total frequency will tell you For example the height of a balloon at different times The table show the matchresuts 20+ 12+ 20560 9 | total requency.
' the total number of people of a football team.
’ s . Balloon B + =6
15-25 60 taking swimming lessons l e You can estimate the height of the balloon | |[Resslt | Won | Drawn | Lost | 1 &™ " %" ~S0Bmes=6 Ly pr——
25-35 35 | at different times using the graph Frequency | 28 12 | 2 — for one game.
wi 360” in a circle
8- 2 This means 18 people who off ‘ g 2B e Vion =28 X6 =108
45— 558 D™ s 17 : : s S S R I Work out the angle for
took swimming lessons were } »] \ E.g. the height of the balloon at 35 seconds is T each result.
$5-65 15 between the ages of 45 and il approximately 45m as shown by the arrows — - . .
55 |
Classes or class 104 on the groph A Draw the pie chart. Give it a title and a key. Or label each section
widths 1y
° w 0 »W 0O 9
Time (seconds)
Compa rative Bar Charts Scatter G raphs A scatter graph allows you to see the relationship between 2 sets of data. E.g. your height and your stride length.
The table shows the number of cars sold by Kitty and George in the first Correlation is used to describe a relationship between 2 variables A line of best fit
four months of 2014. Positive correlation Negative correlation No correlation This is a straight line drawn through the middle of the points on a scatter graph. It
| Jonuary | February | March | Apri y y el X should pass as near as many points as possible and represents the trend of the points.
Kitty p ’ 13 10
X X
George ' 4 § X x: X
) P X Xex - Aline of best fit can be used to predict data values
_3 _‘:' = The chart has a key " = within the range of data given.
310 e This is called interpolation
L % — It can also be used to predict data values outside
% 4 A comparative bar chart An outlier is a value that does the range of data given.
22 ﬂ bl o £t not fit the pattern of data This is called extrapolation.
. Jan Feb Mar George sold each month
Month
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Maths - Higher

Sequences

Key vocabulary

Sequence

Term

Rule

Term to term rule
Nth term

Arithmetic sequence
Geometric sequence
Triangular numbers
Fibonacci sequence

Picture perfect

3,5,7,9,

1st ferm ! 3rd term K
2nd term 4th term

ARITHMETIC SEQUENCE

6,-1, 8,15, 22

/S U U
+7 +7 47 +7
GEOMETRIC SEQUENCE

2,4,8, 16,32
(VVAVAY;

X2 x2 x2 X2

Assessment style question

The first five terms of an arithmetic sequence are

2.7 12 17 22

The nth term of a sequence is 2n°

(i)  Find the 4th term of the sequence.

(1) Is the number 400 a term of the sequence?

Give reasons for your answer.

Write down, in terms of n, an expression for the nth term of this sequence.

QUADRATIC SEQUENCES

4 7 12 [19 |28
FIND THE FIRST DIFFERENCE:
4 (7 112 19 |28

3 5 7 :9 |
FIND THE SECOND DIFFERENCE

2" difference. If it were a 2+
difference of 4 it would be N¢

Write in a table. N? is the normal nth terms?. Then find
the difference between sequence number and N

Term |4 [7 [12 19 |28
Nth term |1 |2 .3 4 |5
N() 1 4 15 |25
Difference 3 3 3
(term-N*) |

129= 3

NTH TERM N+ 3
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