Logarithms Solution

Laws of logarithms:

1. if log,(a*) = y then &’ =x,y:|n—x 2. Iogax=|n—x, log, x =1Inx
Ina Ina
3. In(e*)=x,Ine=1 4. if Inx=y,thene’ =x
X
5. Ioga(xy) = Ioga X+ Ioga y 6.Iog{;) =log, x—log, y

7. log, x" =rlog, x

1. Using the laws of logarithms, what are the following equivalent to?

X
a. Iogb(x)_logb(y): Iogb(g) b. Iogb(u)+|09b(v): log, (u*V)
c. log, y*+log, x* = log . (y*x®) d. log, y>+log, x* = loga(y®x*)
1 1/2
e. In(e) =1 f. Ina+§lnb= In (ab™)
xy®
g. 2In4-In2=1In8 h. Inx+alny—-blnz=In(

Zb

2. Solve the following for x using known logarithm properties.

a.lnx=2
eInx:eZ
x = ¢’

b.Inx=-1
eInx:e-l
x=1/e

c. Inx=5




eI

nx — e5

x=e
d. 13* =6

In (13%) = In (6)
x In (13) = In (6)
x = (In 6)/(In 13)

e. 7=2"
In7=1In2
INn7=x1In2
x=(In7)/(In2)

f. 9" =4
In (9°) = In (4)
xIn(9) =1In (4)
x=(In 4)/(In 9)

g. 7> =10
In (e*) =In 10
5-3x=1In10
-3x=1In10
x = (In 10)/-3

h. 2-Inx)iInx=0
2-Inx=0
2=Inx
eZzelnx
e?=x

i. 2Inx=1

In x = (1/2)
elnx: e(1/2)

X = @2

j. e*=5
In ™) =1In (5)
-1x=1n (5)
x=-1In5

K. e2x+3 -7=0
e@+3) = 7
|n (e(2x+3) ): |n 7
2x+3=In7
2x=(In7)-3
x=(In7)/2 -3/2



l. In(6-2x)=-3
eIn (5-2x) — e(—3)
5-2x=¢t®
-2x=e®+5
x = (e"¥)/-2 - 5/2

m. 2°°=3
In(2*°)=1In3
x-5)In2=1In3

x-5=(In3)/(In 2)
x = (In3)/(In 2) +5

n. Inx+In(x-1) =1
In (®-x) =1
e(In (x2-x) — el
X*—x=¢e
X*-x—-e=0
1 J—

x= 7 (1rVi+de)

3. Find the value of each expression.

1
a. log,64=6 b. logg—= -2
9, 9636
c. logg2=1/3 d. Ine'?= 2
e. log,,1.25+1log,,80= 2 f. log;10+log, 20—-3log, 2=2

g. 2 (log; 3+log; %) _ 15 h. e3n2= g



