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

Example 3 — Multiplying three-digit and two-digit numbers
Multiply 247 x 56

Solution

Using method A (grid method) the
working is as follows:

200 40 7
50toood2000] 350

(long multiplication)

6 |1200] 2 4

10000 + 2000

+1 0 1
The final a is

ected to multiply deci Itiples of 10, 100 or 1

tod'this method is splitti
Step A involves multiplying

It does not matter
how this can be d

Multiply by 20 Multiply b
Multiply by 300 Multiply by

Itiply by 100

4 — Multiplying by a multiple of 10, 100 or 1000
Multiply without a calculator: 3-14 x 3000.

olution
First do 3-14 x 3, and then multiply the answer by 1000, 3 * 14
(or 3:14 x 1000, and then x 3).

x 13

3-14 x 3 =942 (working with carrying shown on right)

9-42 x 1000 = 9420 9'42
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Expressions and Formulae Unit

Surds and Indices

Simplifying Surds

Definition: a surd is a square root (or cube root etc.) dogs not have an exact answer.
e.g. \/§=1-414213562..., so +/2 isasurd. How d y64 =4, so \/5 and
/64 are not surds because they have an exact ans

We can multiply and divide surds.

Facts

Jaxb=+lab

Ex es?2
Express /48 and

simplest form.

Solution

J48 =16x3
=16 x+/3

A tive’Method (for /48 ): split 48 up into its prime factors —
Q diagram on the right (note we could split it up however
anted and would always end up with the same answer).
From the diagram, we get:

V48 =2 x\2x\[2x\[2x+[3
= 2 x 2 ><\/§
=43

98 =/2x49

5

SN
N
&7
®

@),
ﬁ/

N

@/
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Scientific Notation (Standard Form)

Definition: Scientific Notation (also known as Standard Form) is a more efficient way of
showing very large or very small numbers.

Definition: a number written normally is said to be “in normal form”.

e Avery large number (one that ends with zer 000 or 31 million) will have
a positive number in the power when wri i tation.

e Avery small number (one that begins ‘zero po
negative number in the power written in s

Example 1
Express in scientific n

Solution

fic notation in cal .
kn or scientific notation — ance o

and you do no t he
ximately 9-46 x 10'2 ki e
of metres in 18 lig

in scientific notation.

lators the scientific

Example 2
One light
Calculate
ive your an

otice that this question asks for the answer to be given in metres, so we must
t from kilometres to metres. We do this by multiplying by 1000.

Our sum is 9-46 x 102 x 18 x 1000

The answer is 1:7028 x 10'” metres. (units are essential for a fully correct answer —
see page 5)
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Examplel )
Expand and simplify: (a—7)(a-9). If you are using the grid method,
your completed grid might look like

. ithis: :

Solution | |

(@-7)(a-9) | a 7 5

_axa + ax(-9) + (<7)xa + (7)x(-9) ! 2 |

axa ax(-9) (=7)xa (=7)x(-9) | a a \-7a |

= a —9a -7a +63 |
Example 2

Expand and simplify: (2y+ I you are using the
your completed grid mit

Solution

(2y +3)(y—4)
=2yxy + 2y

it is important to

x1 + 1x2a + 1x1

a +2a +

eSO M jons, the second bracket may have three terms in it (a trinomial). In these
es, basic method (multiply everything in the first bracket by everything in the
% bracket) is still the same, however you will have to do more multiplications.

answer will often involve a term in x> (because xx x> =x*).

Example 4 —three terms in one bracket
Expand and simplify: (g +4)(3g> —2g+5).

licensed to: SAMPLE COPY (unlicensed) Page 23




National 5 Mathematics Revision Notes

© Dynamic Maths (dynamicmaths.co.uk)

Example 3
2a°+a-1
Write ————— in its simplest form.
2a°+5a-3
Solution

Factorising both lines gives:
20’ +a-1 (2a-1)(a+1)
2a° +5a-3 (2a-1)(a+3)

:Qw<ﬁm+n
(26=T)(a+3)

a+1
_! ) Do not try to canc

(a+3)

Multiplying and Dividing

We multiply and divide fra
on page 99). Multiplyin
(numerators) and m

Cancelling gives:

To divide two frac
1. the second fraction upside down.
ange the sum to be a multiply sum.

me way as we do for numerica

ey are not common

from the top row with

—_—— =X ——=—X—
eg 5 y
e 2 X
10 - ay
Example 2
6b 3ab . L
Express —_—, a,b,x,y#0 as asingle fraction in its simplest form.
ay x

licensed to: SAMPLE COPY (unlicensed)
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Example 2 — Sector area
Calculate the area of sector AOB in this diagram.

Solution

A =£nr2
360
=mx3*+360x%35
=2-74889357...

=2.75m’ (2d.p.)

Note: units for sector area must always be squared uni

Volumes of Solids

You should know from Nati calculate the volume of a pri

V=1Ah
3

Volume of a Pyramid:

1
Volumengr

Example 1 — Pyra
The diag
a square
volume o

yramid with height
des of length 12cm.
pyramid.

ea of a square is given by the formula A=[* , so
ea of the base of this pyramid is 122 = 144cm?

Therefore, the volume of the whole pyramid is:

1
V=—Ah
3

=144 %27 +3
=1296cm’
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Example 2 — inequation
Solve algebraically the inequation 9y + 6 < 4y —34.

Solution
Optional step: write in “invisible plus signs” in front of 9y +6<4y—-34
anything that does not already have a sign —_—

> 9y +6<+4y—-34
+9y -4y <-34-6
Ly

5y <-40

Step one: move the ‘+4y’ over to the left-han
it becomes ‘—4y’. Move ‘+6’ to the right-ha
it becomes ‘—6'.

Step two: simplify both sides.

Step three: divide to get the fin

Final step: check, by s

If an equation or an i
proceeding with the

)

dditional rule to learn ich ant in step 3, if
gative number.

With inequations
multiplying or div

inequation, if you multiply or divide b umber, the sign reverses (e.g.

s <; < becomes > etc.)

+Xx—8>+4x+7
X—4x>7+8
—-3x>15

15
X<— (changing > to < because we are dividing by a negative number)

x<-5
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The graphs may already be drawn for you and you may be asked to work out the point at
which they intersect. If you cannot see the grid to read the co-ordinate points, then you will
need to solve the equation algebraically.

Example 2 —requiring algebra
The graph shows two straight lines y
with the equations:

e X+2y=22

e 2x-y=4

The lines intersect at the point P.
Find, algebraically, the coordinates
of P.

Solution
To find the point of inter,
two lines, we use sim
equations.

/

tion method.

btract the equations,a

Substi top equation:

al Answer: (6, 8).

e Subject of a Formula

g the subject of a formula was introduced at National 4 and the skill is similar to
anging an equation: you move things from one side to the other and ‘do the opposite’.

Changing the subject of a formula is exactly like rearranging an equation: you move things

from one side to the other and ‘do the opposite’. However, this does not work on every
occasion (see example 4)
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These values can be substituted back into the equation of the graph. If you don’t know the
full equation of a graph, they can give you an equation to solve to complete it.

Example
The graph on the right has the equation y =kx”.

The graph passes through the point
(3,36). Find the value of k.

Solution
For the point (3,36 ),x=3and y = 36.
Substituting these values into the equation

y =kx*

36 =kx3?

36=kx9
k=4

A quadratic
the equation

ample 1 —from a gra
The diagra

y=x'-

write do lutions
the equa —4x-5=0. X
5
ots are x=-1and x = 5. y=x2—4x—5

ising is the simplest way of solving a quadratic equation, but you can only use it when
the expression can actually be factorised! See page 24 for a reminder of how to factorise.

Important — you must always rearrange the equation so that is has ‘= 0’ on the right-hand
side. If you do not do this, you will risk losing all the marks.
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Example 2 — factorising using double brackets
Solve the equation 2x* +9x—-5=0.

Solution
Step 1: check that the equation has ‘= 0’ on the right-hand side.
On this occasion, it does, so we do not need to take any further action.

2x* +9x—-5=0
(2x—1)(x+5)=0

/N
2x—-1=0 ’ X+

Step 2: factorise the expression.

Step 3: split up into two separate equations
and solve each equation separately.

Example 3 — factorisi

Solve the
equation has de.

asion, it does, so ke any further action.

Step 3: split up into two
and solve each e

Example 4 — Diffe

Solve the e

1: check that the equation has ‘= 0’ on the right-hand side.
On this occasion, it does, so we do not need to take any further action.

2
y°—49=0

Step 2: factorise the expression.
(y+7)y-7)=0

Step 3: split up into two separate equations / \
and solve each equation separately. y+7=0 y—7=0
y :_7r y = 7
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(Example 3 continued)
Step four: use Pythagoras (or possibly SOH CAH TOA if angles are involved) to
calculate another length (or angle) in the triangle.
Using Pythagoras:
x* =40% —-35°
=375

x=+375

=19-4cm (1d.p.

Step five: check whether you have answere

You were asked to calc i le. The widt*he ta
idth is 19-4 +40=5

section of a cylindrical

eis 0.
3m
P
xample for mor n ese
ngled triangle, using that th

X
P 1-bm

Step five: check whether you have answered the whole question

Steps one, two and thre
steps) identify the lengt

Using Pythagoras:
x*=2.5"-1.5
=4

X=

5 =

In this question, they wanted the depth of the water. From the diagram, d
and x add together to make a radius (2:5m). Since x = 2 metres, d must be
0-5 metres.
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Converse of Pythagoras

Pythagoras’ Theorem says that if a triangle is right-angled, then o +b*> =c*.

It can also be used backwards: if a® +b*> =c’, then the triangle is right-angled.
This rule is called the Converse of Pythagoras, and can be used in a triangle (when all three
sides are known) to check whether or not an angle is a right-angle.

The procedure is:
1. Find the square of the longest side.
2. Find the sum of squares of the two shorter
3. Write a conclusion:
a. Ifthe two answers are
b. If the two answers are
angle.

then concl the angle i_s’t an
cltde that the ang a

Example
Triangle FGH has si

diagram.

shown in the

le FGH is right-angled.

square of th

culate the sum of s shorter sides:
a+b’=8-7"+6-2

=114-13

Step three: conclusign:

so the triangle is not ri

Revision: Rig

| 4, you learnt to use sine, cosine and t ght-angled triangle. At
you may be expected to remember the part of a longer question. The
d basic method are included in this section to remind you of the method.

DmMeEPric ratios in a right angled triangle:
ae. These formula are not given on the National 5 Mathematics exam paper.

. o Opposite
sinx°=————
hypotenuse . Hypotenuse
OPPOSITQ oS x° Adjacent
xo Hypotenuse
_ Opposite

tanx®

adjacent Adjacent

6:2cm
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Similarity

Two shapes are similar if they are exactly the same shape but a different size. All their
angles will be identical, and all their lengths will be in proportion to each other. One shape
will be an enlargement of the other. The factor of the enlargement is called the scale factor.

Formula: Scale Factor =

At National 5, you need to understand how the sca ea and volume.
Facts ’
For two similar shapes connected by a s

e Lengthsin the ‘new’ shape ar engths in the ‘o e

e The area of the ‘new’ sha g the area of the * eb
e The volume of the ‘ne d by mttiplying the volume o

Step two: cal
-75* =7656-25cm’

=1.-75
0
the membering to squar,

Example 2 —volum
o cylindrical drinks cans are
thematically similar. The smaller
holds 500ml of juice. Calculate
lume of the larger can. 10cm

@ Step one: calculate the scale factor.

_12_

s.f.=
10

1.2

Step two: calculate the volume, remembering to cube the scale factor for volume.
Area = 500x1-2° =864ml
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Example 3 — backwards
Two rectangles are mathematically similar. The area of the larger rectangle is
double the area of the smaller rectangle. If the breadth of the smaller rectangle is
10cm, find the breadth of the larger rectangle.

Solution

The scale factor connecting the areas is s>. The infarmation in the question tells us

e Inthe diagram on the rig FGH and KHJ are similar.

Ex e 4 — similar triangles
Triangles PRT and ilar as shown. 25¢m
PQ=15cm, QR =2 28cm. Q R

Calculate t X, 0 .
X
Solution
tly, notice that PR = 15 + 25 = 40cm. 32cm S
T

t, it will be less confusing if we redraw the diagram
t the two triangles can be seen side by side:

o p 40cm R Q 25cm ]
\/
32cm
S
Y

(continued on next page)

licensed to: SAMPLE COPY (unlicensed) Page 74



National 5 Mathematics Revision Notes © Dynamic Maths (dynamicmaths.co.uk)

Example 1
Calculate the length a in triangle ABC. A
Solution 50 mm o
a’ =b>+c> —2bccosA 80
2 2 62 mm
=50"+62°—-2x50x62xcos80
— 6344 — 62000580 B
=5267-3881298...
a=+/5267-388... a
=72-5767...
=72-6mm (1d.p.) ’
To calculate an angle using the g ow the lengths es
be able to use this formula. J e the second versio rmu

In the formula cos A ite the angle you

are finding. It d

x=cos™" (%)

=58-411864...
=58-4°(1d.p.)

You also need to be confident with handling bearings in diagrams. The bearing is the angle
measured clockwise from North (with North being 000°).

When describing bearings, it is important to go the correct way. The bearing of A from B

refers to the angle that is centred at B and pointing towards A, as demonstrated in the
diagram on the next page.
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North
North North

This angle is the
bearing of B from A

A

Fact
In a diagram involving beari
B add to make 180°, and so

Calculate

Solution

one: put the information from the g
the diagram

We begin by adding the angles to the diagram. Also since the distance we
are being asked to find is GE, we can
label that side as x.
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In real life, resultant vectors can be used to work out what the combined effect of more than
one force pulling on an object will be.

Example 1 — numerical
Three forces act on an object. The three forces are represented by the vectors a, b
and ¢, where:

Calculate the resultant force.

Solution

The resultant force is giv

Example 2 —from a
The diagram

e can now draw in the vector u + v going
‘nose’ of u to the ‘tail’ of v.

Vector Pathways

o

We can use the rules of adding and taking away vectors to express a vector AB in a diagram
as a combination of other, known, vectors.

licensed to: SAMPLE COPY (unlicensed) Page 91



National 5 Mathematics Revision Notes © Dynamic Maths (dynamicmaths.co.uk)

To do this, we identify a route, or path, between A and B, in which each step of the route
can be expressed in terms of one of the other known vectors. We can choose any route we
like, and the final answer, when simplified, will always be the same.

Fact: If we move backwards along a vector, we take that vector away. ‘

Example — vector pathways (adapted from SQA specime er)
In the diagram, OABCDE is a regular hexagon

with centre M. Vectors a and b are repres

— —
by OA and OB respectively.

— —
Express AB and OC in terms of

Solution

For AB:
Step one: i

T
Step one: identify a p
One possifile Pa

rom A {6 B.

— —>

this AO, OB.
rt of the pathin

Step two: expre

Multiplying a Ve

al’ numbers such as 2, -5 or 14-1

guantity that has size but no direction.

As
SsC
multiply a vector by a scalar in two ways:
erically by multiplying each component of the vector.

a, ka,
If we have a vectors, a= and a scalar k, then ka = a. |’
aZ

a,
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Statistics

Scatter Graphs and Line of Best Fit

The line of best fit on a scatter graph is a straight line. This means that you can find the
equation of a line of best fit using the method (y —b=m(x—a)) outlined on page 45.

Once you have the equation, you can use the equatig
are told x (or vice versa). At National 5, you must
question will state this). You cannot do it by “looki
working will get zero marks, even if it happens to be co

Example 1 (2010 Intermediate 2 Exam
A scatter graph shows taxi

m
Distance travelled (miles)
The scatter graph ower of an industrial ;
battery (P) after ging. 7
(a) Find the ion O ne of best fit in ter ,J,,»"'
P and guation in its simplest for f 0
(b) Use to estimate the pow 4
batte een charged for 60 ?/
40 T %
H
We use the usual method for y—b=m see 30+ ¥
ge 45). On this occasion, since the letters P and t x,-'f
e being used, we will adapt the formula to be o/
P-b=m(t-a). 207 f_/‘
.-"/
The y intercept is 10, so ¢ = 10. 10 1= :
Now choose two points on the line of best fit (not i
necessarily on the original scatter graph) to 0 0 1’0 2’0 3’0 4’0

calculate the gradient.

(continued on next page)
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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. You should include the words “on average” in a comment.

The range, semi-interquartile range and standard deviation are measures of spread. They

Example
The temperature in Aberdeen h tandard devhjn of

London it has a mean of 9°C a
Make two comments compari

Solution

You would get

Lohdon)
“In London it is more
“The standard d
that is more co

You would get N

o “Te
Wi be lower. However, you w for “On average,
t n Aberdeen are lower “Temperatures in

A usually lower than

WOULD get marks for sentences suc
e  “On average, the temperature in Ab
temperature is less consistent”

“The temperature in London is higher and more consistent than Aberdeen”
Note: you do not need two numbers and a comparing word in this type of sentence.

is lower than London and the
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