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1.2.1Exponents

Laws of Indices
What are the laws of indices?

= Laws of indices (orindexlaws) allow you to simplify and manipulate expressions involving exponents
= Anexponentis apowerthatanumber(called the base)israised to
= Lawsof indices canbe used whenthe numbers are written with the same base

= Theindexlaws youneedto know are:

. (Xy)m=mem
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. X;= nf ym

= Theselaws are notin the formula booklet so you must remember them
How are laws of indices used?

= Youwillneedtobe able to carry out multiple calculations with the laws of indices
= Take yourtime and apply each law individually
= Work with numbers first and then with algebra
= |ndexlaws only work with terms that have the same base, make sure you change the base of the term
before using any of the index laws
= Changing the base means rewriting the number as an exponent with the base you need

= Forexample, 94 = (32)4 =32%X4=38
= Using the above can them help with problems like 04 +37=38+37=31=3
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@ Worked example

Simplify the following equations:
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For more help, please visit www.exampaperspractice.co.uk
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1.2.2 Logarithms

Introduction to Logarithms
What are logarithms?

= Alogarithmis the inverse of an exponent
. faxX= bthenloga(b) = X wherea>0,b>0,a#1
= Thisisinthe formula booklet
= Thenumberais called the base of the logarithm

= Your GDC will be able to use this function to solve equations involving exponents
= Trytogetusedto ‘reading’ logarithm statements to yourself

] loga(b) = X wouldbereadas “the power that youraise 4 to, to get b isx”

= Solog_125 = 3 would be read as “the power that you raise 5 to, to get 125, is 3”
gS

= Twoimportant cases are:
. 1nx=10ge(x)

= Where eisthe mathematical constant 2.718...
= Thisis called the natural logarithm and will have its own button on your GDC

» logx= loglo(x)

= | ogarithms of base 10 are used often and so abbreviated to log x
Why use logarithms?

= Logarithms allow us to solve equations where the exponentis the unknown value
= We can solve some of these by inspection
= Forexample, for the equation 2¥ = 8 we know that x must be 3
= | ogarithms allow use to solve more complicated problems
= Forexample, the equation 2¥=10 does not have a clear answer

= Instead, we canuse our GDCs to find the value of 10g2 10
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@ Worked example

Solve the following equations:

) x=1log,27,

x = log 3 2% = 3*=23

We con see {rom inspeckion

33=923 & =12

oC =7
OR: Use GOC 4o Bind ovswer di(ed-.la.

1) 2X= 21.4,giving youranswerto 3s.f.
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2% =214 This connot be seen
-pmm Cvu.?e_d-.ian=

2® =214 & oc = log.2l.4

Use GOC 4o find ovswer dired-.ls.

o¢c = 4.42 (3 sf)

For more help, please visit www.exampaperspractice.co.uk
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Laws of Logarithms

What are the laws of logarithms?

= |aws of logarithms allow you to simplify and manipulate expressions involving logarithms
= Thelaws of logarithms are equivalent to the laws of indices

* Thelawsyouneedtoknoware, given &, X, y > 0:
- log xy=log x+ log y
= Thisrelatesto @¥ X g¥ = aXty

b'e
. loga; = logax - logzy

= Thisrelatesto @* + gy =aX">
. logaxm= mlogax
= Thisrelatesto (aX)Y= axy

= Theselaws areinthe formula booklet so you do not need toremember them
= You must make sure you know how to use them

Useful results from the laws of logarithms

= Givena > 0,a# 1
. logal =0
= Thisisequivalent to a'=1

= |f we substitute b forainto the givenidentity in the formula booklet
= a¥=p & 1ogab = Xwherea > 0,b >0,a %1

» X =a e logaa = xgivesal = a © logaa =1

= Thisisanimportant and useful result

= Substituting this into the third law gives the result
- log a*=k

= Takingtheinverse of its operation gives the result

alogax=

X
= Fromthe third law we can also conclude that

. loga;= —log x
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These useful results are not in the formula booklet but can be deduced from the laws that are
Beware...

. ...loga(x+y) #= logax+ logay
These results apply to In x (logex) too

= Two particularly useful results are
= IneX¥ =x
» el = x
Laws of logarithms canbe usedto ...
= simplify expressions
= solvelogarithmic equations

= solve exponential equations
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@ Worked example

a)

Write the expression2 log 4 — log 2 inthe formlog k,where k € Z.

U\sina the \law \oamxm =mLaSmx

Zlog4 = log4™ = logle

Zlos‘f- - 1032 = !.03‘1-'L o L032
= Lo%lﬁ - LosZ

Wsing the law loga X = logax - Llogay

Lojlé -LoS'Z = Loal—;- = LOS%
7.‘03‘!- - |037. = Losg

b) Hence, or otherwise, solve 2 log 4 —log 2 = —log "
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To solve 'Zlosﬁ- - losz = l,os';'i rewrite oS
}.038 = —log=x

'crom
eart (o)

Use +the index lLow = =2
L03‘8 = -Losrx-'
o ogo.x"‘= ™mLloga

l.053 = log >

g = >

For more help, please visit www.exampaperspractice.co.uk
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