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Natural logarithms functions, Exponential functions, Logarithms functions

y=Ilog, x=>a’ =x

The number a is called the logarithmic base
If a =10, then itis logq and it is called Common logarithm (available in calculator as log)

If a=e¢, thenitislogy orlnand itis called Natural logarithm (available in calculator as In)

log,, X =log x (Common Logarithm) | [loge x=Inx (Natural Logarithm) |

1. Convert the following from exponential form to logarithmic form:

a) y= x2 Answer: log, y= 2

b) 23=8 Answer: 10gy8= 3

c) 91/2=3 Answer: logg3= 1/2

d) e2=x Answer: loggx=2 or Inx = 2 (base of e means In)
e) 102= 100 Answer: logq0100= 2 or log 100 = 2 (no base

means base of 10)

2. Convert the following from logarithmic to exponential form:

a) logy 9=3 Answer: x3=9
b) log x=-1 Answer: 10-1=x (no base means base of 10)
c)Inx=-1 Answer: e-1=x (In means log to the base of e)

3. Solve for x (hint: first, convert each from logarithmic to exponential form)

a) logg x=1 Answer: x =9
b) logy x =1 Answer: X = a
c)Inx=1 Answer: x = e (why?)

4. Solve for x (hint: first, convert each from logarithmic to exponential form)

a) logg x=0 Answer: x=1
b) logy x=0 Answer: x =1
¢)Inx=0 Answer: x =1 (why?)
logga=1; logge=1 or Ine=1 logg1=0; logel=0 or In1=0
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Properties of logarithms

Rule

Formula Example

1) Multiplication

In(AB)=InA+InB In5x=In5+1Inx

I1) Division

A
InE:InA—InB INn5/x=In5-Inx

111) Power

INAP =plnA In5X=x1In5

Example 1 : Express in term of logarithms:

a) log

(x2y2)

3,2 [,3,,2
X X
b) log Z c) Iog3—y5
z z°w

Example 2: Express as a single logarithm:

a)3Inx+4Iny-3iInz b)2logx -3
logy +2log z

Example 3: Solve for x:

a) 5X=10

b)Inx =4 c) 3X =

d) logz (2x- 1) - logg (x-4) =2 e) logg (x - 4) + logg (x+4) =3

f)logx+ log (x-3)=1 g) logox + logo(x - 2) = 3

Example 4: Solve for x:

a)Inx=-2

b) logox + logy(x —2) =3 C)

d) loga(x + 6) - loggx =2 e)In2t+1)+In(2t—1)=0 ) In(t -

1)=3

g)5e* 3 =4

4(e?*) =eb

Answers (not

X

on order):

0.8) ; (0.3466) ; (2.322)

h) 4% =5(2%) i)

(2/5) ; (4) ; (1/e?); (e3+1);(0,-1); (%5) ; (3+In




