
Tools for solving logarithmic and exponential equations







For all the laws

a, M and N > 0

a Í 1

r is any real



·ln is a short cut for loge

·log means log10





log
3
1= ?  



log
3
1= ?  

loga1 = 0



log
3
1= 0

loga1 = 0



ln 1 = ?  



ln 1 = ?  

loga1 = 0



ln 1 = 0

loga1 = 0





log
5
5 = ?



log
5
5 = ?

logaa = 1



log
5
5= 1

logaa = 1



ln e = ?



ln e = logee = ?
ln means 
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ln e3x = ?



ln e3x = loge e3x = ?
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ln e3x = loge e3x = ?

Use
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ln e3x = loge e3x = 3x



log(105y) = ?
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log(105y) = log10 105y = ?
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log(105y) = log10 105y = 5y



loga(MN) = loga(M) + loga(N)

Evidence that it works (not a proof):

log5(125) =  3

log5(125) = log5(25) + log5(5)

3        =       2      +    1  



loga(M/N) = loga(M) - loga(N) 

Evidence that it works (not a proof):

log5( 25) =  2

(You know that 25 = 125 / 5 )

log5(25) = log5(125) - log5(5)

2      =       3      - 1  
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loga(MN) = loga(M) + loga(N)



log(2x) = log(2) + log(x)

loga(MN) = loga(M) + loga(N)



2
ln

3x



loga(M/N ) = loga(M) - loga(N) 
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ln(x2)= 2 ln x



·ln(x2y)  



loga(MN) = 

loga(M) + loga(N)
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loga(MN) = 

loga(M) + loga(N)

·ln(x2y) =   ln(x2) + ln(y)
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r
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·ln(x2y) =   ln(x2) + ln(y)

= 2 ln(x) + ln (y)



·log ( x + y)  = log(x) + log(y)
(ERROR)

·WHY is that wrong?  
·Log laws tell use that

log(x) + log(y)  = log ( xy)
Not log(x + y)

This uses loga(M/N ) = loga(M) - loga(N) 






