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1 Problem

Given the relation
xlog 2x = 5 , (1)

solve for x. [Assumption: This logarithm is base 10.]

Note: I found a solution, but there might be a shorter one.

2 Solution

Start by taking the logarithm across (1).

log 2x log x = log 5 . (2)

Now, add log 2 to both sides (to simplify the RHS):

log 2x log x+ log 2 = log 5 + log 2 = log 10 = 1 . (3)

Now, since log 2x = log 2 + log x, this last equation can be expressed as

(log 2 + log x) log x+ log 2 = 1 . (4)

We can clean this up by letting α ≡ log 2 and y ≡ log x. Then, with some
algebra, (4) becomes

y2 + αy + α− 1 = 0 . (5)
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And the roots to this are

y =
−α±

√
α2 − 4(1)(α− 1)

2

=
−α±

√
(α− 2)2

2

=
−α± (α− 2)

2

=


−2

2
= −1 ,

−2α+ 2

2
= 1− α .

. (6)

Returning to y = log x then x = 10y. Thus,

x =

10−1 ,

101−α = 101 × 10− log 2 = 10× 10log10 2−1

= 1
2 × 10 .

. (7)

Finally, we end up with the two solutions

x = 1/10 and 5 . (8)
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