Exponential Function

An exponential graph is in the foyre &

Example 1. Draw the graph of y = 2
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This is what the exponential graph always looks lkhen a > 0. The x-axis is an asymptote and
the graph always passes through the point (0,1)

An exponential graph in the form y=ahere (0 < a < 1) is the reflection of the noreaonential
graph in the y axis. It still passes through tbmp(0,1) but it goes the other way.

Example 2. Draw the graph of y = 0.5
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Solving an equation using your graph

Example 1. Solve4 9 using a graph
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X = approximately 1.5 according to the graph



Writing an Expression asa L ogarithm

log,n =x meansa” =n where ais called the base of the logarithm

We use this fact to write an equation as a logarislo that we can solve it.

Examplel. log,, 100 = 2
16 = 100
Example 2. 2=32
Log,32 =5
Example 3. Find the value ot.og, 81
log 81 =x
3=81
X =4 as 3 81
Example 4. Find the value of x fLog, 64 = 3
Log 64 = 3
x> = 64
X =4 as 4 64
Example5.

Solve Log,x = 3-5
Log,x = 3-5
3° =x
x =11-3 (dp)



Using your calculator

Calculators use base 10, so if your expressiamlimse 10 we can simply type it in.

Example 1. Log10 100

Type in Log 10( =

Answer should be 2

Example 2. Log 10° = 500

Logo 500 = x

Typein | Log 50( =

Answer should be 2.70 (3sf)



L aws of L ogarithms

Here are the laws of logarithms; they follow clgsile power laws.

1. log xy = log, + logy multiplication law
2. log, (3} = log,x — log, y division law
3. log, (x)k = klog, x power law
4. log, (lj = —log x
X

1

becausex ‘=1 O log, (lj = log, x
X X

= — 1logx
= —logx
Example 1. Simplify log 8 + log, 25 — log 4
= log 8 x 25
4
= log 50
Example 2. Simplfy log 6 + log, 12 — 3 log 2

= log 6 + log 12 — Iog23
= log 6 + log 12 — log 8
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= log 9




Expand the following and write in terms of,Ix , log, y, and logz

Example 3.

X
a) log, (—J = log,x — log,y — log, z
yz
2
b) log, (X—g j = Iogaxz— Iogay3

y

= 2lgx - 3logy

1 1 1

c) log,Naxy = log a2 + log, X2 + log, y2
%b%a+éb%x+ib%y

1 1
+=log,x +=logy
2 & 2 &

N =

Remember loga = 1

as loga=x

O a=a
1
as a =a

then x=1



Solving Equationsin the Form a*=b

As some calculator can only work in base 10, walrieanake all calculations into base 10.

Example 1. Solve the following equations’ 2 57-35
log, 2" = log,,57-35
X log,, 2 = log,57-35

x = 1061, 57-35
log,, 2

x = 5-842 (4f) using a calculator

Example 2. Solve the following equation* s = 32
log 5" " = log, 3"
k + Dlog,5=x + 2) log,3
xlog,,5 + log,5 =xlog,, 3 + 2 log, 3
X(log,, 5 — log,3) =log,9 — log, 5

X = log,,9 — log, 5
log,, 5 — log, 3

x = 1-151 (4f)



Example 3. Solve the equation *2- 6(2) + 5= 0
Lety=2" as 2 -6(Z)+5=0
then y2 - 6f)+5=0

y2—6y+5:0
y=3)y-1)=0
y=5ory=1
If y=5 then 2=5
log 2 = log,, 5
X log, 2 = log,5
. = Jog,,5
log,, 2
x = 2-32 (3f)

fy=1then 2=1
Xx=0
[0 two solutions are 0 and 2.32



Changing the Base of a L ogarithm

The Change of base rule is o RO log, x
log, a
if we used logb then it would equallggl—b S
log,a log,a
So another rule is log = ib a
log
Example 1. Solve Q@
log, 9 = log,9
log,, 5
= 1-365 (4sf)
Another method is to use what we know already.....
log. 9 = x
5=09

log, 5 = log,, 9

X log,5 = log,, 9
X = log,, 9
log,, 5

x = 1-365 (4sf)



Solve lgg = 8 + 9 log, 2
log,x = 8 + 9log, 2
0=9logx —logx +8=0

Example 2.

as 9log2 = 2
log, x
7 0= —Iogzx+8
log, x
letlogx =y
SO 9—y+8=0
y
(xy) 9-y+8y=0
0=%8y-9

O=(y -9y +1)
y=9ory= -1

thismeans log=9 or logx = -1

N = X

X =512 X



