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Formula Sheet

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 Added Value Unit (or in unit

assessments)
Topic Formula(e) Page Reference
Clrcur.nference C = nd See page 57
of a circle

Area of a circle A=rr? See page 58

Gradient Gradient = See‘ 5
Pythagoras’ > 9
Theorem o +b'=c

Formulae that are no

g .

Topic c ' Page
Reference

P .
ercentage i See page 15

decrease original amo
¢ angle A=IB See page 17
Are m A= See page 17
\ 4

Area angle

dr e ofa cuboid

a 1, Distance, Time

oss Pay and Net Pay

Range

Total

Mean _—
How many

See page 40

Volume of a prism

xO
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Example 2 —adding and taking away A
—-6+9= start at —6 and move up 9. Answer: 3 T 20
5-7= start at 5 and move down 7. Answer: =2 + 19
(-2)-8= start at —2 and move down 8. Answer: =10 1 18
T 17
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 addition sign. T 16

Example 3— adding a negative
2+(-6)= 2 —6 =startat 2 and moy,
(-1)+(-7)= (-1)—7=startat-1and

—_
-

Taking away a negative number beco 10
next to each other without a numbeggi
- 9
This can be tho - 8
- 7
Example 4 —taking a lg
5-(-2)=
(-7)- +5
+ 4
+ 3
- 2
- 1
re were no negative si
gative or positive. -0
- =1
- =2
If none of the numbers n the answer is pos 13
If one of the numbeds,i ive, then the answer is negati
o If two of the num ive, then the answer is T4
e |fthree of th gative, then the ans + -5
and so on... L 6
In short, the rules r =7
ultiplied Ives you + gives you + + -8
ultiplied by + gives you — + gives you — 1l 9
ultiplied by — gives you - + divided’by — gives you — 10
Itiplied by — gives you + —divided by — gives you + T~
- —11
1 — multiplication 4 12
(-5)x 4= -20 If one of the numbers is
D : ) 1 _
negative, then the answer is 13
60 x (-2) = -120 / negative. + -14
+ =15
(-3) x (-10) = +30 (or just 30) If two of the numbers are [ _16
negative, then the answer is
(2) x 3 x (~4) = 94— Dpositive. :
T+ -18
(-2)x (-3) x (-4) = -24 —_ If three of the numbers are 1 _19
negative, then the answer is
negative. T+ —20
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In particular, if you square a negative number, the answer always has to be positive,
because you are multiplying two negative numbers.

Example 2 —squaring

(-6)*=  (-6) x(-6) = 36
If two of the numbers are negative,

(-10)2 = (-10) x (-10) = then the answer is positive.

Example 3 — dividing

(-28) + ’

If one of #he nu
then the, is

re negative,
we ositive.

8 (or just 8) —
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Examples 1 and 2

1
Calculate 75% of 480cm. Calculate 33§%of £330.
Solution
1
75% of 480cm 33 g% of £330
3 1
= — of 480cm = — of £330
4 3

=480 + 4 x 3 =360cm =£330+

Other percentages can be worked out

nding 1% or 1’rst

For example to find 30%: find 10% th i answer by 3.
To find 4%: find 1% first then .
Examples 3 and 4

Calculate 40% 0. Calculate 7% of 3000kg.
Solution

10% 1% of 3000kg = 3
=£48 so 7% of 300

Calculator

thodl /
Div d
6 00 x 27
0x3
42 0x17:5

360 + 100 x 4-2

27% of £360
3% of £250
17-5% of £420
4-2% of £3

ar is normally priced at £8800. In a sa
culate the new price of the car.

has been reduced by 12%.

12% of £8800 = 0-12 x 8800 [or 8800 + 100 x 12] = £1056
New price = 8800 — 1056 = £7744.

Calculating the Percentage Increase or Decrease
To find the percentage increase or decrease, we use the method for changing fractions to
percentages outlined on page 14.

In these questions, we work out the percentage of the original amount. The steps are:
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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 bar ghart, line graph, pie chart (see
page 23), stem and leaf diagram (see page 24) or scat ph (see page 43).

For the National 4 Applications of Mathematics A
compare information and calculate differences from
involve either a bar graph or a pie chart, though it cou her graphs too.

Example 1 — Bar Chart, sample A ue n
The graph shows the thle five countries ta
international Spor a
60
Men
Number 4
O]

At

China Ja Russia Poland

Country

2
(a) ; of letes from China were swim alctifate the number of

swim

How m re athletes were from red to the USA?

he graph tells us that there were 48 male athletes from China in total.
2
o find g 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. This is 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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Overtime

Definitions:

e A worker’s basic hours are the hours that they must work each week (or each month
etc.). e.g. John works a basic 35 hour week.

e Overtime hours are any extra hours that a worker works in addition to their basic hours.
e.g. Jacquie works a basic 28 hour week. If Jackie works 31 hours in a week, then she has
done 3 hours of overtime.

You get paid more for each hour of overtime you do for your basic hours.
There are two common ways of doing this:
e Double time — where the hourly wage is doub

e Time-and-a-half — where you getdalf as much a

To work out overtime, the calculatign.is:

3x£5-30x1-5
£74-20 + £23-8

e 4 — completing a pay sl
Jen works in a ne
When she works

% of her gross pay as ance (NI).
plete the payslip shown to calculate ay for that week.
Payslip

Name Employee No. Week NI Number
Jen 0034 50 HT867473A
Basic Pay Overtime Pay Gross Pay

Tax National Pension Total
Insurance Deductions

£0:00
Net Pay
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Currency and Exchange Rates
Exchange rate: £1=

To convert money from one currency
to another, we need an exchange rate.

MULTIPLY BY THE
EXCHANGE RATE

In all questions at National 4 level, the
exchange rate will be expressed in
terms of pounds (e.g. £1 = ).

In these notes, we will use the term i
‘foreign money’ to refer to any CHANGE RATE

currency other than pounds.

Example 1 — changing from pounds mto
Janet changes £250 into
many Euros Janet will

curre
eis £1=€1-1

Solution
To change frg eign money, we multiply
-50 (units and two de essentlal)
with $1500. Whilst i pent $700.
om the USA, Harr es back into pounds. The
£1 =$1-27. Calculate ny nds Harry will receiye.

is left with $1500 — $7 eed to chang

To change from fore|gn o pounds, we divide
800+ 1-27 = £629 92 (units and two gemienal

Some companies g mission when they convert m is I9Usually a percentage
of the money whi dep’as their payment.

— with commission
isie is changing £800 into Japanese Ye nk. The exchange rate is
=138 Yen (¥). The bank charge 2% commission. Calculate how many Yen
ie receives.

To change money from pounds into foreign money, we multiply by the exchange
rate:

800 x 138 =110 400 Yen
2% of 110 400 = 0-02 x 110 400 = 2208, so the bank’s commission is 2208 Yen.

Maisie receives 110 400 — 2208 = 108192 Yen.
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Scatter Graphs

A scatter graph displays two sets of linked data on one diagram.

Definition: the correlation between two data set refers to the relationship (if any) between
the numbers. A scatter graph is good for showing correlation. Correlation can be positive
(going up), negative (going down), or none.

No
correlation

Positive
correlation

as one value goes up,
the other also goes up

one goes up, it has

effect on ’oTh

scores
» speedan
* ageandti

aph that shows the c
jve'and negative correlati

e straight lines drawn a
st fit.

70 through the middl
below the line
e inthe same dir,
e Theline of be

the points are laid out on t join the dots”.
have to go through the origi

Tip: Try and make s e are roughly the sam points ‘above’ and ‘below’ the
e are significantly more points on one > ne, you won’t be able to get

A gift shop records the temperature each day for 13 days. They also record how
many scarves they sell each day. The results are shown in the table.
Construct a scatter graph to display this information.

Temperature (°C) 5(4|3 |57 |57 |1|1|4|2]|0
Scarf Sales 3/6|5|4(3|2]0|8|7]|4|6]|9
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Solution 107
Step one — draw your axes.

It is important to:

O Label the axes.

0 Ensure the numbers go up
in equal amounts.

2 0 ® N ® ©
—t —t

Scarf Sales

One possible set of axes is
shown on the right.

Step two — plot the

carf Sales

see is negative
ion between

erature and scarf
sales.

it on the scatter graph from

ample 2
Draw alin

Solution

The three st fit below would b

8 L]
g 7 3
£ ° t
T 4 (o]
A A
2
1 2 3 4 5 & f &8 0 10 \rzs-tse;aeuo (12345!?30\0
Temperature (°C) Temperature (°C) Temperature (°C)
Joining the dots: Not in same direction as Not through the middle
WRONG the points: WRONG of points (too low):

WRONG
(continued on next page...)
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(Example 2 continued)

Any of the two lines of best fit below should be marked correct as they go roughly
through the middle of the points, and roughly in the same direction as the points.
There are other possible correct lines as well.

=
(-]

Scarf Sales
—- LE I ™) » v (-1 - @ W

e
LF

1 2 3 4 5

1
L] ; 8 1
Temperature (°C
Example 3
e
p

5 6
Temperatuge (°

h re is 6°C. Using your line o fit, how

g your line of best fit.
If it doesn’t match wi

atches with your
u don’t get any marks:

swer will depend on your eed to draw lines onyour
> and to see where t t of best fit. For the t
, this would look like thi

=
o

Scarf Sales
- N W & W B W @ @

-

3 -lI 5 8 7 & % 10
Temperature (°C)

tZS‘SEE?GiIO
Temperature (°C)

If your line of best fit was the one on the left, your answer would be 25, which you
could then round to either 2 or 3 scarves. If your line of best fit was the one on the
right, your answer would be 3 scarves.

It does not matter that these answers are different: remember the question only
asked for an estimate. The important thing is that it matches your line of best fit.
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Solution
The scale is 1cm = 20m. The scale factor in this question is 20.

The real-life length of the horizontal line is 100m.
To calculate the distance on the page, we divide by the scale factor and change the
units of the answer to centimetres:

100 + 20 =5cm. So we draw a horizontal line 5cm long.

Now we draw a 20° angle at the right-hand eng
protractor, and a 90° angle at the left-hand
not be to scale)

Now to work out the rea i i i
our scale drawing. If i e should find it is Il.
To calculate the re by the scale factor a i
to metres:
. o) -life height is 36m.
i i u ing a journey

ing is a way to describe

e horizontal line using a

ing your own navigation course you ne
our diagram must be.

he scale to work out how long

3%drawing a navigation course

Some soldiers are marching across the countryside. From the start, they march:
e 2400m on a bearing of 040° to reach a lake;

e 800m on a bearing of 200° to reach a hut.

Using the scale 1cm = 200m, construct a scale drawing of the route.

Solution
The scale is 1cm = 200m. The scale factor in this question is 200.
(continued on next page)
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(Example 3 continued)
Task One: calculate the lengths needed for the drawing (the angles do not change).

To calculate the distance on the page, we divide by the scale factor and change the
units of the answer to centimetres:

1% leg of journey:
2400 +200=12,

2" leg of journey:
800 +200=4,

Task Two: draw your dia

the route are outlined here.
the Step E picture. Always ag

The steps invol
should look gom

Step C
Measure and draw the line

showing the journey to the
Lake. It should be exactly
12cm long.

other North line at the ure and draw the
d measure an angle of ne showing the journey
wise from Naorth. from the Lake to the Hut.

it should be 4cm long.

LAKE
200°
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Container Packing

You need to be able to work out how to pack smaller three-dimensional objects inside larger
containers. When doing so, we must bear several factors in mind:
e Itis essential that none of the edges of the smaller objects end up being too big for
the larger container.
e Itis OK to have extra space left over. However, wg want as little unused space as
possible as unused space could result in wasteg ey to a business.
e Some objects may have to be stacked a cer o0 that they do not break.

number.

Example 1
A tin of beans has d

20cm. Calculate the lar

shown the sizes of a nu

way of arranging nother, larger, box so th

Example 2 — how
Books ar d 22cm tall. The b

to be stac ookcase. T
28cm

e diagram on the right shows the size o
kcase. It has two shelves.

(a books are stacked vertically as shown in /
the picture on the left, calculate how many
books will fit on the shelf.

(b) If books are stacked flat as shown in 95cm
the picture on the left, calculate how man /
books will fit on the shelf.
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Circumference of a Circle

Definitions:
o the diameter of a circle is the length all the way across a circle, passing through the
centre.

e the radius is half of the diameter.
e the circumference is the curved length around the
name for the perimeter of a circle.

e of acircle. Itis a special

This formula is given on the formula sheet for unit a
Circumference of a circle:

Example 2 — circumference of a circle

Solutions
The dia i

r3-14x12)
69911184... = 8168140899...
7cm (1d.p.) 81-68m (2 d.

Yo y come across more diffic
ple ask you to calcu
nly to the curved len The work out the perimg
any straight length

Example 3 — peri

eter of the quarter-ci

Sol
is the radius, so the diameter is 14cm, i.e. d = 14.

Thé&’shape is a quarter circle, so we divide the

circumference by 4. []
7cm

Step one: calculate the circumference:

C=nd+4
=nx14+4 (or3-14x14+4)
=10-9955...
=11-0cm (1d.p.)

(continued on the next page...)
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(Example 3 continued)
Step two: calculate the perimeter by adding on the straight lengths

Perimeter = /-+ e g

Perimeter= 11-0 + 7 + 7 =

Area of a Circle

This formula is given on the formula sh
Area of a circle:

Example 1 — radius
Calculate the ar

Solution

N

Calculate the area of th cle.
8mm is the di iusis 4mm, orr =4, %

er,
A=rnr?
=nx4’ 4%)

50-26548...
50-3mm’ (1d.p.)

semicircle is half of a circle.

e 3 — semicircle

Calculate the area of this semicircle.
Solution

22cm in this diagram is the diameter. This means that
the radius is 11cm or r=11cm.

—22cm ——

(Continued on next page...)
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Example 2 —cylinder
Calculate the volume of the cylinder shown.

Solution
The height of this prism is the distance from one (circular) 10cm |
end to the other. In this cylinder, the height is 20cm.

Step 1: Work out the area of the cross-section
In this shape, the cross-section is a ci
circleis A=nr?.

Important: you will use a different formula in each que nding on whether th

cross section is a rectangle, square, tria circle, semici

Diameter is 10cm so radi

volume of a prism:

ou know the length n sides of a right-angled tria
agoras’ Theorem (us n as Pythagoras) to ca
side without measuri

This formula is gi mula sheet for assess

Theorem of Pyth

o +b'=c’

on: the hypotenuse is the longest side in a right-angled triangle. In the diagram
the hypotenuse is c. The hypotenuse is always opposite the right angle.

There are three steps to any Pythagoras question:
Step One: square the length of the two given sides.
Step Two: either add or take away:
e To find the length of the longest side (hypotenuse), add the squared numbers.
e Tofind the length of a shorter side, take away the squared numbers.
Step Three: square root.
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Example 1 —finding the length of the hypotenuse
Calculate the length of x in this triangle.
Do not use a scale drawing.

Solution
We are finding the length of x. Scm
x is the hypotenuse, so we add:

x> =5"+6

x> =61

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

Example 2 — finding the len

Calculate x,
Do not use a

Solution

x=+/79-04

x=8-8904....

Enlargement tion by a Scale Factor

Example 1
diagram shows a cuboid

Calculate the volume of the cuboid.
alculate the new volume of the enlarged cuboid.

n
(a) We find volume using V = LBH

V =LBH
=1.-5x1-5%x3-5
=7-875m’

licensed to: SAMPLE COPY (unlicensed)
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