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1 Problem

Given the relation
3x − (

√
3)x+4 + 20 = 0 , (1)

solve for the sum of the real values of x.

2 Solution

Eq. (1) simplifies to

3x − 9(
√
3)x + 20 = 0 , (2)

or
(3x/2)2 − 9(3x/2) + 20 = 0 . (3)

Hence,

3x/2 =
9±

√
81− 4(1)(20)

2
=

9± 1

2
= 5, 4 . (4)

So, let’s square:
3x = 25, 16 . (5)

Now let’s take the logarithm base 3 to both sides:

x = log3 25, log3 16 . (6)

To get the sum of these values, we just add them:

Sum = log3 25 + log3 16

= 2 log3 5 + 2 log3 4

= 2(log3 5 + log3 4)

= 2(log3 5 · 4) = 2 log3 20 . (7)
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