Logarithms and Exponentials – Revision Notes
The log of a number (power or index) to a given base is the power to which the base must be raised in order to equal that number.

i.e.  100 = 10²  The number 2 is the log of 100 in base 10

We can write this as:  log10 100 = 2
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To generalise:  If y = ax  then x = logay

e.g. Write an expression for the logarithm in a suitable base for 8 = 23
(3 is the power to which the base 2 must be raised to obtain 8.)

3 = log28

e.g. Express log5625 = 4 in index (exponential) form.

54 = 625

e.g. Evaluate log464 

4? = 64  »  43 = 64 Therefore log464 = 3

e.g. Find the base of loga6 = ½ 
a½ = 6   »   6² = a   »    a = 36

e.g. Evaluate ln(1/(e³)

 = ln(1/e3/2) = ln(e-3/2) = loge(e-3/2) 

In exponential form:  e? = (e-3/2)  

Therefore ? = -3/2 and ln(1/(e³) = -3/2
Useful facts:

· Most common bases are 10 and e (≈ 2.7182818) Logs taken to the base e are called NATURAL LOGS. Log to the base 10 is written as lgx, and to the base e is written as lnx. If y  = ex then x = lny  (You will see lg and ln buttons to use on the calculator)
· The log of 1 to nay base is zero since x0 = 1.

· Logxx = x

Laws of Logarithms
1. Let logab = x and logac = y

In exponential form: ax = b and ay = c

ax  x ay = bc   »  ax + y = bc

Therefore x + y = logabc

So logab + logac = logabc
2. Similarly,  ax ( ay = b/c

or ax – y = b/c

Therefore x – y = logab/c

So logab - logac = logab/c
3. Let logabn = z     Therefore  az = bn
Finding the nth root throughout (or raising each to the power 1/n) gives

az/n = b     Therefore logab = z/n

So nlogab = z

Therefore, nlogab = logabn
e.g. Write log10(a4/b3) in terms of log10a amd log10b

=  log10a4  -  log10b3

=  4log10a  - 3log10b
e.g. Write loga( b3 c9 in terms of logab and logac 

= loga (b3 c9)½ = ½ loga (b3 c9)

= ½ (3logab  - 9logac)

e.g. Simplify  log1081



      log1027

 = log1034   =  4log103  =  4/3

         log1033       3log103
e.g. Simplify ½ log1025 - 2 log103 + 2 log106

 = log1025½.6²    =   log1020    
              3²

Equations
Solve the following for x

1. logx3 + logx27 = 2

2. 4(3x + 1) = 79

3. e4x + e2x – 6 = 0

4. Find the smallest integer p such that 2.5p exceeds one million. 

     Find the  largest integer x such that (0.7)x > 5

5. log10(x² +48) = log10x + 2 log104

