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1 Problem

Given the relation
log2 x+ log3 x = 5 , (1)

solve for real values of x.

2 Solution

First, we’ll perform an alpha transformation:

x = 2α , (2)

so then (1) becomes
log2 2

α + log3 2
α = 5 , (3)

or
α+ α log3 2 = 5 , (4)

or better yet,
α(1 + log3 2) = 5 . (5)

But since 1 = log3 3, the last equation becomes

α(log3 3 + log3 2) = 5 , (6)

which becomes
α(log3 6) = 5 . (7)

Hence,
α = 5 log6 3 . (8)

Thus
x = 25 log6 3 . (9)
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