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1.2.1Exponents

Laws of Indices
What arethelaws of indices?

= laws ofindices (orindexlaws) allowyouto simplifyand manipulate expressions involving
exponents
= Anexponentis apowerthatanumber(called the base)is raised to
= lLaws ofindices canbe used whenthe numbers are written with the same base
= Theindexlaws youneed to know are:

. (Xy)m=mem
(X)X
\y ym

. (Xm)n=an

= xl=x

» x0=1

« x 0 = 1/ xm

= Theselaws are notinthe formulabooklet so youmustrememberthem
Howarelaws of indicesused?

= Youwillneed to be able to carryout multiple calculations with the laws of indices
= Takeyourtime and applyeachlaw individually
= Workwithnumbers firstand thenwith algebra
= |Indexlaws onlywork with terms that have the same base, make sure you change the base of the
termbefore usinganyof theindexlaws
= Changingthe base means rewriting the numberas an exponent with the base youneed

= Forexample, 04 = (32)4 =32x4=738
= Usingthe above canthem help with problems like 04 +37=38+37=31=3

O Exam Tip

= Indexlaws arerarelyaquestionontheirowninthe exambut are oftenneeded to helpyou
solve otherproblems, especiallywhenworking withlogarithms orpolynomials

= Lookoutfortimeswhenthelaws ofindices canbe applied to helpyousolve aproblem
algebraically
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@ Worked example
Simplify the following equations:
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1.2.2 Logarithms

Introductionto Logarithms
What arelogarithms?

= Alogarithmis the inverse of anexponent
» f3X= bthenloga(b) = X where a>0,b>0,a+1
= Thisisinthe formulabooklet
= The numberais called the base of the logarithm

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

] loga(b) = X would beread as “the powerthatyouraise 4 to, to get b,isx”

= So logs 125 = 3 would be read as “the powerthat youraise 5to, to get125,is 3”

= Two importantcases are:
= Inx= loge(x)

= Where eis the mathematicalconstant2.718...
= Thisis called the naturallogarithm and will have its own button onyour GDC

» logx= loglo(x)

= |ogarithms ofbase 10 are used oftenand so abbreviated to log x
Whyuselogarithms?

= Logarithms allow us to solve equations where the exponentis the unknown value
= Wecansolve some of these byinspection
= Forexample,forthe equation2¥=8 we know that xmustbe 3
= Logarithms allow use to solve more complicated problems
= Forexample,the equation2*=10does nothave aclearanswer

= Instead,we canuse ourGDCs to find the value of 10g2 10

O Exam Tip

= Before goinginto the exam, make sure you are completely familiarwithyour GDC and know
how to useits logarithmfunctions
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@ Worked example

Solve the following equations:

) x=log,27,

X = log 323 & 3*=2%

We can see «prom CV\SQQ&JOAZ
33=923 & =13

L]
oC =9

B

oR: Uuse GOC +to BGind ovswer direci-.ls.

if) 2X=121.4 givingyouranswerto 3 s.f.

2% =214 This connot be seen
fom [inspeckion :

2* =214 & o= = L037_2.|.‘I-

Ute GOC 4o Bind ovswer difedcls.

Losz 21.6 = L. &l19S..

oc =442 (3 ()
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Laws of Logarithms
What arethelaws of logarithms?

= Laws oflogarithms allow you to simplifyand manipulate expressions involving logarithms
= Thelaws oflogarithms are equivalent to the laws of indices

* Thelawsyouneedto knoware,given &, X, y > 0:
- log xy=log x+ log y
= Thisrelatesto aX X a¥ =agx 1Yy

b'e
. loga; = logax - logay

= Thisrelatesto a* + &y =aX~ 7V
. logaxm = mlogax
= Thisrelatesto (aX)Y =a*y

= Theselaws areinthe formulabooklet so youdo notneed torememberthem
= Youmustmake sure youknow how to use them

Usefulresults from thelaws of logarithms

= Givena >0,a# 1
. logal =0
= Thisis equivalentto a’=1
= |f we substitute bforainto the givenidentityinthe formulabooklet

= aX=p & 10gab = xwherea > 0,b >0,a =1
s X =g © logaa = xgiesal = a e logaa =1

= Thisis animportant and useful result
= Substituting this into the third law gives the result

- log ak=k

Page 6 of 8
For more help visit our website www.exampaperspractice.co.uk



=

Exam Papers Practice

= Takingtheinverse ofits operation gives the result

. alogax=
= Fromthe third law we canalso conclude that
1
. loga;= —log x

= Theseusefulresults are notinthe formulabooklet but canbe deduced fromthe laws that are
= Beware..

. ...10g3(x+y) # 10g3x+logay
= Theseresults applyto In x (10geX) too

= Two particularlyuseful results are
= IneX¥ = x
= el = x
= laws oflogarithms canbeusedto ..
= simplify expressions
= solvelogarithmic equations
= solve exponential equations

O Exam Tip

= Rememberto checkwhetheryoursolutions are valid
= |og(x+k)is onlydefinedif x> -k
= Youwilllose marks if youforgetto rejectinvalid solutions

Page 7 of 8
For more help visit our website www.exampaperspractice.co.uk



F/E
Exam Papers Practice
@ Worked example

a)

Write the expression2 10g 4 — log 2inthe form log k. wherek € Z.

Wsing the \law \oao,xm = mlogax
ZLOSLP = Los‘rz = l,oslé

Zlos‘l- - IosZ = LOSlf?" Losl
= L03l6 - L032

Wsing the law \osa% = logax - logay

L03l6 —L032 = Loﬂ‘lzi = Lo%%

Zlos‘l- - log2 = Los% \

1
b) Hence,orotherwise, solve 2 log 4- log 2=- log ; .

To solve 'Zios‘f- F losZ = Los';;—c rewrite. oS

load = - Lo =
A9 3
feom
part (o)
Use khe index Lw = =

\

L038 = -Losx-
o ‘Ojaxm= mLoSo,x
LOS% = l_oa.x
g =
x=9
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