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2 Simplifying expressions
*hem A, Band Z.
Contexts Places each > Context.
chapter in context and Whatis this 200 o
In this ch we 1 subtracting fractions, expanding brackets, factorising and
tells what you need to b
know to get the most POWSE. oo =
from |t Wlly iS it ations and arawing curves. Powers, i particular, are useful to model

Where does it fit in?
This chapter continues the basics of algebra introduced in the last chapter. You will

‘quantitative subject you study.
_ What do I need to know?
the materialin EM1.

need
You will only .

Objectives What yOU |X> objective‘mwuanumum

heir simplest terms;
‘essed in symbols;
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warninas and where ::‘f‘T}"{:‘Z\li;.,.h,sabmmyv‘.?.P,sw.::]m,ecaa.i‘ﬂi“wil',’komom.,w <] Tabs For easy
g urticularly to expressions containing symbols.

%atve symbols access
computers can help e s o acling,subtacting mltpying and dividing nambers appy el well o

symbols. We can summarise these rules as

Adding and subtracting
SAME SIGNS
- (-a) or + (+a) gives +a
£
-

Ml or expression.

Key facts Summaries X Multiplying and dividii
of essential results and SANE SIDIS NP

multiplying
equations (-a)(-b) =
dividing a+b= ;
and (-2
~=-ab
dividing (a)+b -%:,!b
as(b)= _‘_b =3
check these >
2+(a)=2-a
3-(a)=3+a
2x(a)=-2a

)xa=3a
(Dyxc=-be
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6 Fac

Test boxes A chance to see whether testbox 6 . L.
you already know the material in this Factortsg v2%0°% e:*

Solutic <" that expanding the brackets may help to simplify an expression.
H H H ‘will be useful when we come to solving equations in Chapter EM3, is by
section. If you do, you can skip it! !

actorising?

isi brackets. P wetakei i
down its equivalent without the brackets, whereas to factorise, we take an expression and we
insert some brackets. At the moment this may seem a rather futile operation, but we will see

that it often enables us to cancel terms.

swe take an expression — or part of it - and replace it with two or more
3 + (3 x Zrtors, which multiply together to give the original expression. We are
**xpression by a product. For example, 3x + 6 factorises to 3(x + 2). You
tion is correct by multiplying out the brackets again; that is, 3(x + 2) =

check this Worked examples So that B> C"Ieck 'heseD ‘hould always get back to the original expression.
. Decide whic wing factorisations, a or b, are correct:
you can learn by doing PRI
2. 3y(x +2) orb. y3x + 2)

3xy + "0a.plgr-1) orb. pglr-1)
actorises to a. (R~ (R +2) or b. RR +1-2)
ab+b-2a-2 factorises toa. (a-+ 1)(b-1) orb. (a+ 1)(b-2)

Solutions:

Multiply out the brackets for each a. and b. to see which gives the original expression. For
instance, in the second example a. multiplies out to 3yx + 6y which is clearly not equal to
3xy + 2y. The solutions are a., b, a., a,, b.

Why factorise?
To demonstrate the benefits of factorising let's take the expression

par-p
gr-1

At ,

tas pgr-p=p(gr-1) in the C When we
replace pgr - p in the original expression with the factorisation we obtain
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of the values are between 20 - (2 x 5) and 20 + (2 x 5). That is, at least three-quarters of the items
in the sample lie between 10 and 30. In the same way, Chebyshef's result for k= 3 tells s that
at least
1--L ~889%
3
¢ the data lies between 20 - (3 x 5) and 20 + (3 x 5), so between § and 35 and the result for
*hat

1

5.5% of the data lies between 12.5 and 27.5
Work card
1. Use the method giv

your working in col on to calculate the variance of the ollowing sample. Lay out

45 4. 45 50

in average income of £18,300 with standard deviation £5010.

2. In a survey 500 resy s true? Explain your answers.

 dents have a salary between £8280 and £28,320.
‘Which of the follo" ngents have a salary that is more than £28,320.

At least 37 ‘ents have a salary that lies between £3270 and £33,330.

)

At most
-4, king shoul 3
- S0 your working should be:

x

Data
1

(Data - )2

2
-
1
6

S&Eﬁﬁg

2. (0) True, take k = 2. (i) True from (i). At most, 125 respondents have a salary that is less than
8100 or more than £28,320, 50 it follows that at most 125 can have a salary that is more than
£28,320. (i) False. It is true that at least 89% (approximately) of respondents have salaries
between £3270 and £33,330.
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Assessments Additional X Assessment

exercises — without 1. Ata glance say which of thesy 5 v Flainyouransver
A 357

solutions B DR ——

Confirm or contradict your ¢

2. A friend wishes to invest s

/f three ordinary shares. For each company the
ircentage returns over the last 10 years are given

Mean(%6)  Standard (%)

s
mean and standard devi 5 B
below. ratt s 1

On the vasis wx wuis information

a. Which company would you advise against?

b, If your friend s very well-off and is really making the investment for ‘fun’, which would you
recommend?

€. If your friend requires a relatively i , which of

nies would you recommend?

. In its end of year report the Finance and Economics Faculty of a university publishes that 200

students obtained a degree that year. These had an average overall percentage mark of 59%, with
a standard deviation of 10%.

On the basis of this information alone make a statement concerning

a. The number of students who obtained between 39% and 79%.

b. The number of students who obtained less than 39% or more than 79%.

¢ The number of students who obtained more than 89%.

d. A range of marks which 0% of students attained.

w

< and a short-cut for variance

There is a quicker method of calculating the variance of a sample. To explain it we need to
introduce a special symbol, %, called ‘sigma’, which means, ‘the sum of'. Sigma is widely used
in statistics as well as in mathematics.

Introducing the summation sign =

In Section 1 we said that we would label a set of data xy, x2, X3,
. For instance,

Xy This enables us to write

xn+x
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Further reading: .
Anderson et al. (Statistics,
*hapter on forecasting as does Newbold et al.
Hillier and Lieberman inClUC y.;ie on forecasting.
lIso called time series.

Mendenhall et al., where fore
s known as autoregressive moving average models.

Newbold et al. includes a cle



