
1.2 Exponentials & Logs

AI HL



1.2.1 Exponents

Laws of Indices

What  are t he laws of  indices?

Laws o f indices (o r index laws) allo w yo u to  simplify and manipulate expressio ns invo lving

expo nents

An expo nent is a po wer that a number (called the base) is raised to

Laws o f indices can be used when the numbers are written with the same base

The index laws yo u need to  kno w are:
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These laws are no t in the f o rmula bo o klet  so  yo u must remember them

How are laws of  indices used?

Yo u will need to  be able to  carry o ut multiple calculatio ns with the laws o f indices

Take yo ur time and apply each law individually

Wo rk with numbers first and then with algebra

Index laws o nly wo rk with terms that have the same base, make sure yo u change the base  o f the

term befo re using any o f the index laws

Changing the base means rewriting the number as an expo nent with the base yo u need

Fo r example, 94= (32)
4=32×4=38

Using the abo ve can them help with pro blems like 94÷37=38÷37=31=3

Exam T ip

Index laws are rarely a questio n o n their o wn in the exam but are o ften needed to  help yo u

so lve o ther pro blems, especially when wo rking with lo garithms o r po lyno mials

Lo o k o ut fo r times when the laws o f indices can be applied to  help yo u so lve a pro blem

algebraically 
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i)

ii)

Worked example

Simplify the fo llo wing equatio ns:

(3x2) (2x3y2)

(6x2y)

.

(4x2y−4)
3

(2x3y−1)
−2 .
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1.2.2 Logarithms

Introduction to Logarithms

What  are log arit hm s?

A lo garithm is the inverse o f an expo nent

If ax=b  then loga ( )b =x  where a > 0, b > 0, a ≠ 1

This is in the fo rmula bo o klet

The number a is called the base  o f the lo garithm

Yo ur GDC will be able to  use this functio n to  so lve equatio ns invo lving expo nents

Try to  get used to  ‘reading’ lo garithm statements to  yo urself

loga (b) = x  wo uld be read as “the po wer that yo u raise a  to , to  get b , is x ”

So  log5125 = 3  wo uld be read as “the po wer that yo u raise 5 to , to  get 125, is 3”

Two  impo rtant cases are:

ln x= loge( )x
Where e is the mathematical co nstant 2.718…

This is called the natural lo garithm and will have its o wn butto n o n yo ur GDC

log x= log10 ( )x
Lo garithms o f base 10 are used o ften and so  abbreviated to  lo g x

Why use log arit hm s?

Lo garithms allo w us to  so lve equatio ns where the expo nent is the unkno wn value

We can so lve so me o f these by inspectio n

Fo r example, fo r the equatio n 2 = 8 we kno w that x must be 3

Lo garithms allo w use to  so lve mo re co mplicated pro blems

Fo r example, the equatio n 2  = 10 do es no t have a clear answer

Instead, we can use o ur GDCs to  find the value o f log210

Exam T ip

Befo re go ing into  the exam, make sure yo u are co mpletely familiar with yo ur GDC and kno w

ho w to  use its lo garithm functio ns

x

x
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i)

ii)

Worked example

So lve the fo llo wing equatio ns:

x= log327,

2x=21.4 , giving yo ur answer to  3 s.f.
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Laws of Logarithms

What  are t he laws of  log arit hm s?

Laws o f lo garithms allo w yo u to  simplify and manipulate expressio ns invo lving lo garithms

The laws o f lo garithms are equivalent to  the laws o f  indices

The laws yo u need to  kno w are, given  a, x, y > 0:

logaxy= logax+ logay
This relates to  ax× ay=ax+y

loga
x
y = logax − logay

This relates to  ax÷ ay=ax−y
logax

m= mlogax
This relates to  (ax )

y=axy
These laws are in the f o rmula bo o klet  so  yo u do  no t need to  remember them

Yo u must make sure yo u kno w ho w to  use them

Usef ul result s f rom  t he laws of  log arit hm s

Given a > 0 , a ≠ 1
loga1= 0

This is equivalent to  a0=1
If we substitute b fo r a into  the given identity in the fo rmula bo o klet

ax=b ⇔ logab = x  where a > 0, b > 0, a ≠ 1
ax = a ⇔ logaa = x gives a1 = a ⇔ logaa = 1

This is an impo rtant and useful result

Substituting this into  the third law gives the result

logaa
k= k
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Taking the inverse o f its o peratio n gives the result

alogax= x
Fro m the third law we can also  co nclude that

loga
1
x = − logax

These useful results are no t in the f o rmula bo o klet  but can be deduced fro m the laws that are

Beware…

…loga ( )x+y ≠ logax+ logay
These results apply to  ln x (logex)  to o

Two  particularly useful results are

ln ex = x
elnx = x

Laws o f lo garithms can be used to  …

simplify expressio ns

so lve lo garithmic equatio ns

so lve expo nential equatio ns

Exam T ip

Remember to  check whether yo ur so lutio ns are valid

lo g (x+k) is o nly defined if x > -k

Yo u will lo se marks if yo u fo rget to  reject invalid so lutio ns
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b) Hence, o r o therwise, so lve 2 log 4− log 2=− log
1
x .

Worked example

a)

Write the expressio n 2 log 4 − log 2  in the fo rm log k , where k ∈ ℤ .
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