Solving Log Equations w/ Multiple Logs
We will be looking at log equations that have multiple log expressions with the variable in the argument.  Using our newly acquired skills of condensing log expressions using the product, quotient and power rules, combined with the skill of rewriting a log as an exponential, we will solve our example equation.

Example:
We will solve the following equation step by step, using skills that



we have already learned. 






log2  x  +  log2 (x – 7)  =  3

1st Step -- Recall:

Product Rule  

Quotient Rule


Power Rule
loga x  +  loga y  =  loga  xy
loga x  –  loga y  =  loga  x


y loga x  =  loga xy






          y

Note:  loga  (x  +  y)  ≠  loga x  +  loga  y  nor does loga  (x  –  y)  ≠  loga x  ​  loga  y
Example:
Condense the left side of the equation using the appropriate rule(s).





log2 x  +  log2  (x  –  7)

2nd Step -- Recall:

If 
loga  x  =  y

then
     x  =  ay      is the exponential equivalent.

Example:
Rewrite the following as an exponential and solve the resulting equation.




log2  x(x  –  7)  =  3

Last Step:
We must be cautious that our solutions are valid.  Recall that the domain of the logarithmic function is (0, ∞). Which means that we need to find the domain of our original equation, and exclude any values not in the domain from the solution set.

Example:
Find the domain of the equation and give the final solution in roster form:





log2  x  +  log2 (x – 7)  =  3

You Try:
Solve the following:

log3  x  +  log3  (2x  –  3)  =   2

