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Use this booklet to practise working independently like you to in an exam.

e Get in the habit of turning to this booklet to refg emory.
e If you have forgotten how to do a method, exa en.
e If you have forgotten what a word mea back pages) to .

As you get closer to the exam, you should imin use this bookl \ .

This booklet is for:

e Students doing the Nation

e Students studying @me or mor
Numeracy, Geom d

ons of Mathem .
e National 5 A t f Mathematics units:
ures or Managi and Statistics.

This booklet

e The nt facts you need to r r National 5 Ap tions of
iCS.

. take you through m mmon routi es ach topic.
of'the key words d to know.

method you w
ice test questi
facts when revising for the

class when you are stuck on a

maths exam is to do questions, not to read notes. As well as using
hould also:

ing through exercises on topics you need more practice on — such as

ion booklets, textbooks, websites, or other exercises suggested by your teacher.
rough practice tests.

e Ask your teacher when you come across a question you cannot answer.

e Use resources online (a link that can be scanned with a Smartphone is on the last page).
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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 exam (or in unit ass

Topic Formula(e) Reference
Pythagoras R 053
Theorem

. Vertical height
Gradient Gradient= g See page 56

Horizontal distance

Circumference of a

Circle C=nd
Area of a Circle A=nr?
Volume of a prism V = Ah

Volume of a cylinder | vV =nr?h

1
Volume of a cone Vzgnrzh

Volume of a sphere ee page 67

Standard deviation See page 94

age
Reference
See page 15
P i rofit or loss
ercentage pro p : % See page 16
and loss expenditure
P = total of all outside lengths See page 22
A=LxB See page 22
A=BxH=+2 See page 22
Volume of a cuboid | V=LxBxH See page 23
Speed, Distance, | ¢_p 1 T=D=S$ D=SxT See page 23
Time
Net Pay Net Pay = Gross Pay — Total Deductions See page 73
:Té(:{r)auartlle Range IQR =upper quartile — lower quartile (Q, —-Q,) See page 93
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In the grid method, each number is split up according to the place value of its digits (e.g. 58
is splitinto 50 and 8; 238 is split into 200, 30 and 8) and then a mini ‘tables square’ grid is
produced. All the answers in the grid are then added together.

BASIC SKILL EXAMPLE 5: Multiplying two two-digit numbers
Multiply 78 x 42

Solutions

Method A (Grid Method) Method B (L iplication)
Step 1: construct a multiplication square Step 1: start a usual multiplication
with two numbers along the side and sum ing the usual

two numbers along the top.

d

me D
Step 2: the next

However, b
be 78 x 4
colum

Split up 42 to be
‘40" and '2'

N\
40

2O

should really
ne zero in the units

Split up 78 to
be '70' and '8’

2

70

78
x 42

1
\su x 4 usual the
78

x 42

1

156
3120

Step 4: add the two answers to obtain the
final answer.

Step 2: multiply t
and column t
each of the

Step 3: co
usual me

-

8 x 40

S 3:
t

These methods can be extended to any multiplication sum, including multiplication of three-
(or more)-digit numbers, or multiplication of decimals.

A Y

8 x 2
to

ur numbers to obtain

2800 + 140 +320 + 16 = 3276 156 + 3120 = 3276

Assessment Style Example 1: Multiplying a three-digit number and a two-digit number
It costs £56 to cover one square metre of pathway with concrete. Calculate the
cost to cover a path measuring 247m?2,

licensed to: SAMPLE NOTES (unlicensed) Page 12
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BASIC SKILL EXAMPLE 1: Finding the Percentage
Out of 1250 pupils, 475 get to school by bus. Express this as a percentage.

Solution

As a fraction, this is

To change this to a percentage divide and then multiply by 100:
475 + 1250 x 100 = 38%

ctions. Multiply and
r 100 on the bottom of

Without a calculator, the calculation can be found using equi
divide the top and bottom by the same number to obtain th
the fraction. The number on the top is then the perce

N

BASIC SKILL EXAMPLE 2: Finding the Percentage (non-calculator)
Darren baked 20 cakes. 13 of these cakes a
Calculate the percentage of cakes that we

Solution \
e. To obtain the

The fraction of carrot cakes is eed to change this in e

number 100 on the bottom of e need to mul p and bottom by 5:

13°_ 65
20 x5

se. In these
t.

More diffi increase or de

SIC SKILL EXAMPFLE 3: Finding the Percentage Increase or Decrease

: what is the increase? 207 — 180 = 27°C.
p two: write as a fraction of the original amount:

27
Original amount was 180°C, so as a fraction this is E .

Step three: divide and multiply by 100 to change to a percentage:
27 +180x 100 = 15%

licensed to: SAMPLE NOTES (unlicensed) Page 15
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You can only add and subtract fractions when the denominators are the same. When they
are not, we must change the fractions into equivalent fractions with the same denominator.

BASIC SKILL EXAMPLE 7: Adding or subtracting fractions

7 2
Take away: 3 3

3
Solution
Step one: identify a common multiple of 8 and 3.
Step two: change both fractions to have 24 o

Step three: take away:

Exam questions often involve both adding

nd subtracting fractions
es: small, medium a .

Assessment Style Example 4 —
A shop sells T shirts i
3

° E of the T shirt e.
2
t are Small.
la fraction of T shirts smalil.
e. identify n multiple of 8 and,5. ou 40.

h fractions to have th nominator

x5 x8
15 2 16
=— and

8.5 40 5. 40
S : add both fractions. E+E=2
40 40 40
;.31 _ 40 31
40 40 40
Step four: subtract from one whole 9
a0

licensed to: SAMPLE NOTES (unlicensed) Page 19
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An indirect proportion (or inverse proportion) question is one in which when one set of
numbers increases, the other set of numbers decreases at the same rate.

When two quantities are in indirect proportion, the product of the numbers is always the
same (this means that when you multiply the numbers, the answer is always the same).

BASIC SKILL EXAMPLE 2: Indirect proportion
When 6 builders are employed, they can build a shed in 4 days.

If all builders work at the same rate, calculate how long it wi

when 8 builders are employed.
% Iways the same.

Solution
When two variables are in indirect proportion, thei

Step one: multiply to get the total nu fda
4 x6 =24,

Step two: divide to share

irect proportion’. Instead you
mif you realise that

e number of shee
sheep eat att
alculate how m ays the same contai

ution
If the n
and

of sheep increases, the number of days decreases. Therefore this is
ortion question.

er of sheep increases by 100, so there are now 450 sheep (350 + 100).
one: multiply to get the total number of days of feed:

350x18 =6300
Step two: divide the total days of feed equally between 450 sheep:

6300 + 450 = 14 days

licensed to: SAMPLE NOTES (unlicensed) Page 28
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Part b: use your diagram to calculate the real-life lengths.

Fact: To find out a real-life length,
multiply the length on the page by the scale factor.

to the ‘end’
e diagram has been

We measure the distance on the page from the ‘start’ poi
point, (indicated by a dotted line in the diagram above).
drawn perfectly, the dotted line should measure 8:
The real-life distance is then 8:35 x 200 = 1670

Container Packing

You need to be able to work out the best way of pa three-dimensi ts
inside larger containers. When doing so, w e factors in mi

e There are three dimensions. We oone calculat’for ension.
n

eed
e The objects are solid, and so we ca h the dimensio imal answers.
e Itis OK to have extra spacegeft over | e larger co er, we want as
little unused space as p
e Some objects may h

acked a certain way at'they do not break.

eed to divide i ns of the objects and the
ioh of an object so if the answer is a
est whole number.

The boxes are all aligned as shown on
the right (all lengths in centimetres). 100
Calculate how many smaller cuboid 20
can fit inside the larger cuboid when the — 36
box is fully packed. 5
yp $ 88
o
10

(continued on next page)
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Geometry

Pythagoras’ Theorem

y two sides of a
ythagoras) to

At National 4 level you will have learnt that when you know the length of
right-angled triangle you can use Pythagoras’ Theorem (often just known
calculate the length of the third side without measuring.

Formula: given on the formula sheet in National 5 assessmen

Theorem of Pythagoras:

There are three steps to any Pythagoras q jon: ’
Step One: square the length of the i ides. \
Step Two: either add or t :
e Tofind the leng a quared numbers.
e Tofind the len red numbers.

BASIC SKILL EXAMPLE 1: Pythagoras for the hypotec

EXAIVIPLE 2: Pythagoras for a shorter side
[ gth of x in this triangle.

Solution 8-5m

We are finding the length of x. L
x is a smaller side, so we take away.

x*=12-3"-8.5* X
X’ =79-04 12-3m
x=+/79-04

x=8-8904....

Xx=8-9cm

licensed to: SAMPLE NOTES (unlicensed) Page 53
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BASIC SKILL EXAMPLE 2: Volume of a cylinder
Calculate the volume of this cylinder.

Solution
Diameter is 10 cm, so radius is 5 cm.

V=TlT2h locm (
=nx5"%x20 (ormx5x5x20) ;
=1570-796327....
=1570-8 cm’ (1d.p.)

In the cone formula, the ‘height’ refers to the perpeng
up) and not any sloping heights.

BASIC SKILL EXAMPLE 3: Volume of a cone
Calculate the volume of this cone.

Solution
Diameter is 30 cm, so radius is

v=Lrrn
3

xTx 15> x40

ust be used to

»

0 @ dicular hei

edare made in the sha cOne,
lant height 13 hewn in

with diameter 11
the diagra
There a litres of (melted) metal. Ca Oow many

complet | parts can be made. 13 cm

s of the cone is 5:5 cm (half of 11 cm).

e radius, slant height and perpendicular height form a
right-angled triangle as shown in the diagram below, in
which the perpendicular height is labelled h.

F Y
L

1l cm
We find h using Pythagoras:

h*=13*-5.5°
13cm =138.75
h h=+/138-75
=11-779...
5-Bem =11-8 cm (1d.p.)

(continued on the next page)
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Assessment Style Example 1 — with overtime
Rachel Frost works as a radiographer. Rachel works a basic 40-hour week (Monday —
Friday) with a basic rate of £14-50 per hour.
e Overtime on weekdays is paid time and a half.
e Overtime on weekends is at paid double time instead.

, plus an additional
£189-80.

In a particular week Rachel worked a total of 48 hours on week
5 hours overtime on Sunday. Her total deductions for tha

Calculate Rachel’s net pay for that week.
Solution

Rachel works 48-hours on weekdays, and he
hours overtime.

0 hours, so sh d8

Basic pay: 0x40=£580
Weekday overtime (time- a-hal £14-50 x 8 x =

Sunday pay (double time): £14-50 x B x ‘
Gross pay: £580 + £ =£899

£8 0=£709-20

Assessment

is paid 4-5% cofmission on total sales

particular mont
Hamish’s basic
His sales 00.

e He pays ross salary int
e Hepaysf in income tax

50 and his over

8'in national insurance.

Calcula ish’s net pay for that month.

Sol n
Sales on which commission is payable = 95600 — 30 000 = £65 600.

Commission = 4-5% of £65 600 = 0-045 x 65600 = £2953
Gross salary = £1850 + £124 + £2953 = £4927

Deductions:
Pension = 3% of £4927 = 0-03 x 4927 = £147-81

Total Deductions = £575-30 + £245-08 + £147-81 = £968-19

Net Pay = Gross Pay — Total Deductions = £4927 —£968-19 = £3958:81

licensed to: SAMPLE NOTES (unlicensed) Page 74
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BASIC SKILL EXAMPLE 2: best deal
Mohammed is planning a group holiday to Cyprus. He has a choice of three packages:

Package A Package B Package C
7-night holiday: £898 £96 per person per 10-person package

per person. night. : £1200 per

ght.

Special Offer:
When 4 people book, a
fifth person can go for

free.

% discount on total
price.

Mohammed wants to book a 7-night holiday for te
Determine which package is the cheapest option.

Solution
Package A: The special offer means thatenly 8 ple out of 10
We calculate the cost for 8 ing £898 e
Total price = £ £7184.
Package B: We calculate th of £96 per pers t for 10 people and

7 nig

S

X
otal price for 7 night =£8400. We calculate the 22%

t on this price: \

6720 and 7184).

Package C:

2 x 8400 =£1848
8400 —-1848 =

rom one currency to another, an exchange rate is used. The exchange rate
units of one currency you get for another. For example, the exchange rate
ing (£) into Euros (€) might be £1 = €127 (for every one pound you exchange, you
get 1- os in return).

In the UK, exchange rates are usually expressed in terms of pounds (i.e. £1 = ). However,
for people in other countries the exchange rate is likely to be expressed in terms of their own
currency. For example, in France the exchange rate above would be likely to be expressed as €1
= £0:79 (for every one Euro you exchange, you get 79 pence in return).

Exchange rates change regularly from day to day or even hourly depending on global events.

To do calculations with currencies we must either multiply or divide by the exchange rate.
Which operation we choose depends on which way around we are converting.

licensed to: SAMPLE NOTES (unlicensed) Page 78
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Another way to purchase goods is to pay via hire purchase (HP) or a payment plan. This involves
a one-off payment (the deposit) followed by paying the balance in instalments. Paying via HP
makes the individual payments lower, but means that the total amount paid will be higher.

BASIC SKILL EXAMPLE 3: payment plan
The Liu family are going to purchase a car using a payment plan. Its cas
e The total payment plan price is 15% more than the cash price.

rice is £8400.

e They will pay a deposit of ; of the payment plan price follo

£

Ieaving9660‘220 @ o pay.

ual monthly

instalments.
Calculate the price of each monthly instalment.

Solution
Payment plan price = £8400 + 15% = 1-15 x 8400 =

1
Deposit = 5 of payment plan price = 9660 £32

There are 20 instalments. Price of@ach equal i ment = 6440 é

When you borrow money on
once. Instead, you can choose h
balance off at once if
least the minimu

t have to pay it all back at
ou can pay the entire
nt to so long as you pay at

r a store card),
you pay back

e owed on a credit ¢ nt is how much gaeney you owe the
Percentage Rate e interes ay on your balance

Il credit cards, car loans.

ave to pay each month. This
times it may be expressed in a
ater’.

mum paymen
f the balance owed.

wed or £5, w .
BASIC SKILL EXAVIPLE 4: credit cards and APR
Peri takes o ard with an APR of 35:96%.
She uses t card to buy goods costing £1400 and makes no repayments.
Af ri must make a minimum repayment of “4% of the balance owed or £50,
wh ater”. Calculate Peri’s minimum payment.

e
is

Solution
(a) The interest for one year is 35-96% of £1400 = 0-3596 x 1400 = £503-44
There are no repayments, so the only change in the balance is to add on the interest.
The balance owed is 1400 + 503-44 = £1903-44.

(b) 4% of the balance owed = 4% of £1903-44
=0-04 x 1903-44 =76-1376....

=£76-14 (must use two decimal places for money)

This is bigger than £50, so the minimum payment is £76-14

licensed to: SAMPLE NOTES (unlicensed) Page 86
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BASIC SKILL EXAMPLE 2: Drawing a Box Plot
Construct a boxplot for the following data about shoe sizes:
23444556789

Solution

Step One: write down the lowest and highest values.
Lowest = 2. Highest=9

Step Two: calculate the median. This list is already in order.

23414 ? 556

The media

Step Three: calculate the upper and lower S usi method fr
example.

2 i4

uastile is 4 and the upper

The lo

Step Four: draw and label a hor , including an ov

K

‘shoe sizes”).

ated in steps 1-3. (the

| Sh&e siﬂes

Ste

create ull box plot shape.

join the middle three lines together to create a rectangle, and join the end points to

Shoe sizes

licensed to: SAMPLE NOTES (unlicensed)
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Formula: given on the formula sheet in National 5 assessments

standard deviation =

The following symbols are used in these formulae:

e nstands for ‘how many numbers are in the list’

e X stands for ‘the mean’ ( x is read out loud as ‘x bar’)

e XY means “add together” (X is sigma, the Greek capital ‘S’

|, it is more helpful to just
two examples shew how

You only need to know how to use one of these formulae.
know the method rather than memorising the formula
the same question is done using each method.

| D (x—x)
BASIC SKILL EXAMPLE 1a: Standard Deviation using the formula s = Z:— .
n-

Calculate the mean and standard deviatio
Solution

Step 1: Calculate the Mean.

There are fiv bers, so .
+4+3 _E A
5

Mean; t is 3.
5
Step 2: a with column e@ X%’
_ X—X
(x—=x).
4
3
ep 3: Comple e table, remembering that x ean=3.
e Ipthe olimn, take away the mean from X X—X (X—X)2
e er in the left-hand column. 1 -2 4
0 -3 9
e In ight-hand column, square each number in the 7 4 16
iddle column. 4 1 1
3 0 0
Step 4: find the total of the final column TOTAL 30

In this example, > (x—x)* =30.

Step 5: use the formula, remembering that n = 5 because there were five numbers.

(continued on next page)
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PluS-mMinuUS (Z) ..ccoevrveeeeerieeeeiieeeeeereeeeenns 36
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Statistics..cooveieieeeeee e, 31, 85
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Stem and Leaf Diagrams..........cccueeeuneee. 32
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Subtracting
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Task Planning ......cccceevecveeeevcieeeeecieeeens 46
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