
 

 

Answer on Question #42396 – Math – Trigonometry 

Find all solutions in the interval [0,2𝜋): 

7 tan 3𝑥 − 21 tan 𝑥 = 0. 

Solution. 

tan 3𝑥 =
sin 3𝑥

cos 3𝑥
=

3 sin 𝑥 − 4 sin3 𝑥

4 cos3 𝑥 − 3 cos 𝑥
= tan 𝑥 ⋅

3 − 4 sin2 𝑥

4 cos2 𝑥 − 3
= tan 𝑥 ⋅

4 cos2 𝑥 − 1

4 cos2 𝑥 − 3
= 

= tan 𝑥 ⋅

4
tan2 𝑥 + 1

− 1

4
tan2 𝑥 + 1

− 3
= tan 𝑥 ⋅

3 − tan2 𝑥

1 − 3 tan2 𝑥
; 

It follows  𝑡𝑔2𝑥 + 1 =
1

𝑐𝑜𝑠2𝑥
   from   𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥 = 1, therefore 𝑐𝑜𝑠2𝑥 =

1

𝑡𝑔2𝑥+1
. 

Solve 

7 tan 3𝑥 − 21 tan 𝑥 = 0 ⇒ tan 𝑥 ⋅
3 − tan2 𝑥

1 − 3 tan2 𝑥
− 3 tan 𝑥 = 0 ⇒ [

tan 𝑥 = 0
3 − tan2 𝑥

1 − 3 tan2 𝑥
− 3 = 0

⇒ 

⇒ [
tan 𝑥 = 0

3 − tan2 𝑥 = 3 − 9 tan2 𝑥
⇒ tan 𝑥 = 0; 

{
tan 𝑥 = 0

𝑥 ∈ [0,2𝜋)
⇒ [

𝑥 = 0
𝑥 = 𝜋

. 

Answer. {0; 𝜋}. 
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