
Answer on Question #70274 – Math – Trigonometry 
 

Question 
 
sin(2A) + sin(4A) = cos(A) + cos(3A) 
 

Solution 
 

Method 1 
 

sin(2A)- cos(A) = cos(3A)- sin(4A) 
-2sin(-2A/2-A/2+π/4) sin(-2A/2+A/2+ π/4)=-(-2sin(-4A/2-3A/2+ π/4) sin(-4A/2+3A/2+ π/4)) 

 
sin(-3A/2+π/4) sin(-A/2+ π/4)= -sin(-7A/2+ π/4) sin(-A/2+ π/4) 

 
sin(-A/2+ π/4) (sin(-3A/2+π/4)+ sin(-7A/2+ π/4))=0 

1) sin(-A/2+ π/4)=0 
 

-A/2+ π/4= πn  

 
A=2(π/4- πn)= π/2- 2πn=(1-4n) π/2 
 

2) sin(-3A/2+π/4)+ sin(-7A/2+ π/4)=0 
 
2sin((-3A/2+ π/4-7A/2 +π/4)/2) cos((-3A/2+π/4+7A/2- π/4)/2)=0 
 
2sin(-5A/2+ π/4) cos(A)=0 
 
-5A/2+ π/4=nπ or A= π/2+n π 
 
A=2/5(π/4-nπ) or A= π/2+n π 
 
A=π/10-2nπ/5 or A= π/2+n π 
 
A=(1-4n)π/10 or A= (2n+1)π/2 
 

Method 2 
 
  
y(A)=sin(2A) + sin(4A)  
 
 
 
 
 



y(A)=cos(A) + cos(3A) 
 
 
 
 
 
 
 
 
 
 
LHS:  
 

sin(2A)+sin(4A)=sin(2A)+sin2(2A)= 
= sin(2A)+2sin(2A)cos(2A)=sin(2A)(1+2cos(2A)) = 2 sin A cos A (1+2cos(2A)) =  
= 2 cos A (sin A+2cos(2A)) = 2 cos A (sin A+2(1-2 sin2 A) sin A) =  
= 2 cos A (sin A + 2 sin A – 4 (sin A)3) = 2 cos A sin(3A)  

RHS: 

cos(A) + cos(3A)= cos A+4 cos3 A – 3 cos A =  

= 4cos3 A – 2 cos A = 2 cos A (2 cos2 A – 1) =  2 cos A cos(2A) 
 

 LHS=RHS, so 
2 cos A sin(3A) = 2 cos A cos(2A) 
 

If cos A=0 then  A = −
𝜋

2
+ 𝑛𝜋 

 
If cos A ≠ 0 then we can divide by cos A 
sin(3A) = cos(2A) = sin(π/2-2A) 

Let’s find the corresponding A: 
 

sin(2A+A) = cos(2A)  
sin(2A)cos A + cos(2A) sin A = cos(2A)  
2 sin A cos2A + (1- 2 sin2A)sinA=cos(2A) 
2 sin A (1-sin2 A) + sinA - 2 sin3A=cos(2A) 
2 sin A – 2 sin3A + sin A – 2 sin3A=cos(2A) 
As you can see 
sin(3A)=cos(2A) 
3 sin A – 4 sin3A = 1 – 2 sin2A 
 
-4sin3A+2 sin2A+ 3 sinA – 1 = 0 
sin A = t 
-(t-1)(4t2 + 2 t -1)=0 

𝐷 = 22 − 4 ∗ 4 ∗ (−1) = 20 

𝑡 =
−2 ± 2√5

2 ∗ 4
=
−1 ± √5

4
 

𝑠𝑖𝑛A =
−1 ± √5

4
 

𝑠𝑖𝑛A =
−1−√5

4
⟹ A = −(−

3𝜋

10
) + 𝑛𝜋 or A = (−

3𝜋

10
) + 𝑛𝜋 

𝑠𝑖𝑛A =
−1+√5

4
⟹ A = −

𝜋

10
+ 𝑛𝜋 or A =

𝜋

10
+ 𝑛𝜋 



𝐀𝐧𝐬𝐰𝐞𝐫: A =
3𝜋

10
+ 𝑛𝜋, A = −

3𝜋

10
+ 𝑛𝜋, A = −

𝜋

10
+ 𝑛𝜋, A =

𝜋

10
+ 𝑛𝜋, A = −

𝜋

2
+ 𝑛𝜋 
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