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The following formulae are mentioned in these notes and are collected on this page for ease

of reference.

Formulae that are given on the formula sheet in the Ad

Value Unit (or in unit

Page Reference

assessments)
Topic Formula(e)
Circumference of a
. C=nd
circle
Area of a circle A=rr?

See page 39

Curved surface area
of a cylinder

A=2nrh

Volume of a
cylinder

Volume of a prism

Gradient

Pythagoras’
Theorem

See page 64

See page 66

or in unit assessme

Area of a rectangl

Area of a square =/ See page 19

BH
Area of a triangl A =7 See page 19
f a cuboid V =LBH See page 19

D
stance, Time S =? T =§ D=ST See page 22
Range =Highest —Lowest See page 49
Total
Mean=———— See page 50
How many

ation of a straight line | Yy=mx+c¢ See page 59
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Example 2 — adding and taking away

-6+9= start at —6 and move up 9. Answer: 3
5-7= start at 5 and move down 7. Answer: =2
(-2)-8= start at —2 and move down 8. Answer: =10

Adding a negative number is the same as taking away. When an addition and a subtraction
sign are written next to each other, you can “ignore” the

Example 3— adding a negative
2+(-6) = 2 —6 =start at 2 and mov
(-1) +(-7) = (1) = 7 = start at —1 and mo

Taking away a negative number beco

§ to adding and taking away.
ere were no negative signs there),
ative or positive.

, you do the sum normally
whether your answ

ying and dividing:
ione of the numbers
If one of the numbers is
If two of the nu
If three of the
and so on...

n the answer is po
the answer is negative?
tive, then the answer is
tive, then the answ

In short, the rules

+ multiplie es you +
ultiplied by + gives you — gives you —
multiplied by — gives you - - gives you —
ultiplied by — gives you + - divided by — gives you +

gives you +

1 = multiplication

(-5)x4= 20 —— If one of the numbers is
negative, then the answer is
60 x (~2) = 120 __— " negative.
(-3) x (-10) = +30 (or just30) If two of the numbers are

negative, then the answer is

(-2) x3 x (-4) = 24 " positive.

(-2) x (-3) x (-4) = 24 — If three of the numbers are
negative, then the answer is
negative.
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Graphs, Charts and Tables

Interpreting and Comparing Graphs

To pass the National 4 numeracy unit, you need to be able to obtain information from at
least two different types of diagram. These could include any sort of graph, chart or table —
including a frequency table, a table of information, a b t, line graph, pie chart (see
page 25), stem and leaf diagram (see page 26) or sc ee page 73).

n and calculate
her a bar graph or a

For the Added Value Unit you may be required to c
differences from a graph or graphs. This is most likely

chart, though it could involve other gra 00. ’
Example 1 — Bar Chart, sample e ion
The graph shows t be thletesirom five countries ta
international Sports t.
60
Men

Number 40

Ath

0
China ap' USA Russia
Country
2 .
(a) 3 of letes from China were Iculate the number of

swim

How many more athletes were from red to the USA?

e graph tells us that there were 48 male athletes from China in total.
2
To find 3 we divide by 3 and multiply by 2:
48 + 3 x 2 = 32 athletes.
(b) The graph shows that there were 28 men and 52 women from Japan. Thisis a
total of 80 athletes.
The graph also shows that there were 16 men and 28 women from the USA.

This is a total of 44 athletes.
80— 44 = 36, so there were 36 more athletes from Japan compared to the USA.
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Ratio and Proportion

A rate is a way of comparing numbers when the figures are different. A rate is often
expressed using the word ‘per’ which means ‘for each one’:

e Texts per month (how many texts did you send in one month?)

e Miles per hour (how many miles did you travel in one hour?)

e Pence per kilogram (how many pence does one kifdgram cost?)

To calculate a rate, we divide. Order is important:

re per is divided by the
word after per. e.g. for pence per kilogram, our i

+k ams.

Example
A car travels 300 miles on 20

Solution
For miles per gallon,
Answer: 15 miles p

allons: 300+ 20 =

d paint, you must add 5
ade of purple.

Claire and David s 4 in the ratio 4:5. Calculate
they each get.

Solution
Claire get he money, David get
This mean are 9 shares in tota

re gets 4 out of 9 shares: D out of 9 shares:
£4500 g of £4500
=4500+9x%4 =4500+9x5
=£2000 =£2500

Therefore, Claire gets £2000 and David gets £2500.

Direct Proportion

A direct proportion question is one where you must use the fact that numbers change at the
same rate. The method for one of these questions is usually to find the cost for one first.
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Example 1
John hires a car for 4 days. It costs him £90.

His friend Sam hires the same car or 7 days. Calculate the cost Sam will pay.

Solution
Step One — How much does it cost to hire the car for one day?
Divide by 4: 90+ 4 =22-5, so it costs £22:50 per day.
Step Two — How much does it cost to hire the seven days?
Multiply by 7: 22:50 x 7 = £157-50,

valent ratio). A tabl

entry in the final \
er is that 7 days hire 7-50
(remembering units a ces

for money)

. She charges cus £ y 15 minutes she has to
the cost for a job lasti rs.
ne — How much does i ur?
15 minutes cost . our lots of 15 mi a
So for one hour £108
Step Two — How cost for three hours?
Multiply:

ble approach (from s a way of considering
the question. The g : lumn can be expressed in
ours, but either way e answer of £324.

er minute
inutes : Pounds Hours : Pounds
Q 5w Y a C OB T Yy

Using the
the mixtu

ith
60 : 108 1 : 108
C x3 x3 C 3 : 324 D %3

180 : 324
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Expressions and Formulae Unit

Algebra

Using a Formula

Read the question carefully and substitute in the num ou_ are given.

| Definition: Evaluate means “do the sum”

Example 1
Evaluate 2a - 3c when a =12

L/

Solution
2a—3c

=2x12-3x%x1-5
=24-4.5
=19.5

Sbefore multiplyi

0T 15° a!u i

Swhena=10,b=2andc

Solution
S=3bc—a

3x2x7-10

=42-10

@ Id also be expected to understand a formula in a real-life situation, where the
2 ould be explained to you.
Example 4 —real life situation
The cost of hiring a car is given by the formula € =25d +2p, where Cis the cost of
hiring the car, d is the number of days hired for, and p is the number of litres of
petrol used.

Calculate the cost of hiring the car for 3 days and using 40 litres of petrol.
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Examples 2
Multiply out the brackets and simplify:
4(m+5)-18 4(x +5)+3(x-2)
Solution
4(m+5)-18 4(x +5)+3(x—-2)
=4m+20-18 =A4x+20+3x—6
=4m+2

ones that are direct

uld remain uihange

2x+3(x+1) &

2x+3(

Be careful: the only numbers (or letters) that you m
front of the bracket. Anything else that ngt inside the b
until you start simplifying.

Examples 3
Multiply out the bra
4+7(a+2)

Solution
4+7(a+2)

=4+
=18

3x 5x(x+1))

+5x)

orise means “put the b e i t is the reverse process
t the brackets. lA

esl
Factorise 6a+9b

Factorise 15x +

Solution

3(

ork out what goes inside the brackets (it to think of dividing)
wer: 3(2a+3b) Answer: 5(3x + 5y)

ays'need to take the largest possible number (and/or letter) outside the brackets.
spot these questions as they will say factorise fully instead of just factorise.

Xample 2
Factorise fully: 18x+24

Solution
You could answer 2(9x+12) or 3(6x +8). However, you would not get full marks as
the biggest factor of 18 and 24 is 6. The number outside the bracket must be 6.
Correct answer: 6(3x+4)
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Example 2 — diameter
Calculate the area of this circle.

Solution
8mm is the diameter, so the radius is 4mm, or r = 4.

A=nr’
=nx4’ (or3-14x47)
=50-26548...

=50-3mm’ (1d.p.)

Definition: a semicircle is half of a circle

Example 3 — semicircle
Calculate the area o

Solution
22cm in this

work out the area of
and circles.

Definition: a com is one made by joini
In the exam, areas ys be of composite sh
ngles or semi-circles (for semi-circles

ther shapes together.
made up of rectangles,

o work out the area of a composite shape is always the same:
ne: split the shape up into smaller, simpler shapes.

Step two: calculate the area of each smaller shape separately.
Step three: either add or take away the areas:

e If the two shapes are joined together, you add the areas.
o If one shape is cut out of the other, you take away its area.
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Example 1
The diagram shows a grass lawn. 20m
The lawn is in the shape of a
rectangle measuring 15 metres by 20
metres.

There is a circular flowerbed cut out
of the middle of the lawn with
diameter 8 metres.

15m

eter of circle is &s
t the area of pe
rectangles and t .
ides.

R

TRAPEZIUM

Calculate the total area of the grass.

Solution
Area of rectangle:

logram or a kite by

KITE

e split into a rectangle i can be split into a rectangle and | can be split into four
nd two identical right-angled ione or two right-angled triangles! right-angled triangles

friangles l

h—
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Solution
Diameter is 10cm so radius is 5cm.
V=nr’h

© Dynamic Maths (dynamicmaths.co.uk)

=nx5x20 (ormx5x5%x20)

=1570-796327....
=1570-8cm’ (1d.p.)

Surface Areas of 3-d Shapes

the total surface ar

(a) A possible nef;

ix rectangles, is d

th

<
C
6

3
Ab B 1

3 6

6
i C
6
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Comparing Statistics

The mean, median and mode are averages. They tell us whether a list of numbers is higher
or lower on average.

The range is NOT an average. Instead it is a measure of spread. It tells us whether a list of
numbers is more or less spread out/consistent.
e Alower range means the numbers are more consj
e A higher range means the numbers are more v;

Example
The temperature in Aberdeen h

In London it has a mean of 9°
Make two comments com

Solution
You would get NO

You would get

more consisteng’. (it
ndard deviati

able to work out the angles you would use to draw the slices in a pie chart.

Step One: calculate the degrees for ‘one slice’ using the formula 360 =+ total
Step Two: multiply each frequency by that number.

Step Three: (optional but highly advisable) check the angles add up to 360°.
Step Four: draw the pie chart, ensuring your angles are correct to +2°.

e Step Five: label the slices of your pie chart.

licensed to: SAMPLE NOTES (unlicensed) Page 52




National 4 Mathematics Revision Notes © Dynamic Maths (dynamicmaths.co.uk)

Example 3
Coco’s Cake Shop are running a competition. If you buy a cake containing a lucky

charm, then you win a prize.

In their Dalkeith shop, they bake 200 cakes and put lucky charms in 6 of them at
random. In their Mayfield shop, they bake 160 cakes and put lucky charms in 4 of
them.

Sharon is going to buy a cake today. De
to have the best chance of winning a prize.

Solution
Dalkeith

The probability

To convert

st on should buy a cake f
nc winning.

further guidance on ho
Dalkeith, b

robability is 3% which is
ing word).

. (no reason given)
Dalkeith, because the probability
Dalkeith, because it is 3%. (only one n

umbers not stated)
er stated)
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Relationships Unit

Algebra

Vertical and Horizontal Lines

If we have an equation (suchas y=3x—5 or y=10- an use algebra to plot

ays lie on a straight
of the equation”.

ry easy to dra we
complicated lines, te

coordinates of points that match that equation.
line. If we join the points together, we say we hav

The simplest lines are vertical and horiz
because we spend most of the time tal
to forget these ones.

Vertical Lines

that:

3 4

S .

1 + _3--

qil |

2 equations suchas y=1 or
- at these equations are “of the
— form y=b” where b can be any number). The
¢ 9 4 % diagram on the left shows that:
. the line y=1 is a line going
horizontally through 1 on the y axis.
y= w3 ® the line y=-3 is aline going
horizontally through —3 on the y axis.
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Example 1
Draw the straight line with equation y=3 -

Solution

mark that point (0, 3) straight away.

To go through that point, the line
we can draw the line and com

We must remember

The line is vertical and
axis. Therefore, its at

Drawing a Str

Oth ight line equations that have both x and ore complicated to do. We
mus able of values to work out what y is for different values of x.
i table of values, we can choose any values of x. However it makes sense to
ample

simple numbers, and 0, 1, 2, 3 is a common choice.

Draw the straight line with equation y=3x-4.

Solution
Step one: draw up a table of values

(continued on next page)
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e Step two: simplify both sides.

e Step three: divide to solve the resulting equation.

e Final step: double check your answer is correct by substituting it back in to both sides of
the original equation and checking both sides give the same answer.

Example 1
Solve algebraically the equation 2a+5=15-3a

Solution
Optional first step: write in “invisible plu
of anything that does not already have a sig

Step one: move the ‘—3a’ over tg
it becomes ‘+3a’. Move ‘+5’ to
it becomes ‘-5’.

20+5=15-3a o
+2a+5=+15
+20+ +1
o
S5a

1

equation:
+ 5, which is 9.
et 15— 3 x 2, which
rrect.

at does not

one: move the ‘+ 3y’ over to the left +5y—-3y=+9+5
ecomes ‘—3y’. Move ‘=5’ to the right-h hereit +—> _
omes ‘+5’. 2y =14

- — 14
two: simplify both sides y=—
> 2

Step three: divide to get the final answer ] y=7

Final step: check, by substituting y = 7 into both sides of the original equation:
o The left-hand side is 5(y —1). If we replace y with 7, we get 5(7—1)=5x6,

which equals 30.
e The left-hand side is 3(y +3). If we replace y with 7, we get 3(7+3), which

also equals 30. These are the same, so our answer is correct.
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Trigonometry

Pythagoras’ Theorem

When you know the length of any two sides of a right-angled triangle you can use
Pythagoras’ Theorem (usually just known as Pythagoras) to calculate the length of the third
side without measuring.

This formula is given on the formula sheet for ass
Theorem of Pythagoras:

side in a'right-angled triangle.
enuse is always opposite the

Definition: the hypotenuse
above, the hypotenuse 4

d the squared numbers.
uared numbers.

ot use a scale drawi

n
We are finding th
x is the hypo

X
X=4/61
x=7-81024....
x=7-81cm (2d.p.)

2 —finding the length of a shorter side
Calculate x, correct to 1 decimal place. 85
Do not use a scale drawing. m

(Solution is on the next page) X

12:3m
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Angles and Parallel Lines

We know two lines are parallel if they both have
an arrow on them, such as in the diagram on the
right.

When two parallel lines are crossed by a third
straight line, the angles at each X shape are
identical. In the diagram on the right, the four
angles that are shaded darker are all the same
size; and the four angles shaded lighter are also
all the same size.

Facts
e Two angles on a straight @ b makagd80°.
e Opposite angles in X-sha : al.

e

e Anglesin Z shapes de by kel lines) are the same.

Angles a

(WO extra rules that can help

ongest side is a diame the

e other side is on the cir e refer to the angle oppesit

e angle in the semicirc

ngle in a semicircle i

Example 1
The diag circle with diamete
gle ABC is'32%Calculate the size of a A

AB is an angle in a semicircle, so
=90°.

CA

Then we know ABC is a triangle with angles 90°, C
32°. The third angle (ACB) is 180 — 90 — 32 = 58°.

Answer: angle ACB is 58°.
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