
 

 

Answer on Question #52565 – Math – Trigonometry  

If 𝑎𝑟𝑐 𝑠𝑖𝑛 𝑥 + 𝑎𝑟𝑐 𝑠𝑖𝑛 𝑦 + 𝑎𝑟𝑐 𝑠𝑖𝑛 𝑧 = 𝜋 . Prove that [𝑥√1 − 𝑥2]  + [𝑦√1 − 𝑦2] + [𝑧 √1 − 𝑧2] = 2𝑥𝑦𝑧. 

Show the process please 

Solution 

Let 𝑎𝑟𝑐 𝑠𝑖𝑛 𝑥 = 𝐴, 𝑎𝑟𝑐 𝑠𝑖𝑛 𝑦 = 𝐵, 𝑎𝑟𝑐 𝑠𝑖𝑛 𝑧 = 𝐶. So, 

𝐴 + 𝐵 + 𝐶 = 𝜋. 

Then  

sin 2𝐴 + sin 2𝐵 + sin 2𝐶 = 4 sin 𝐴 sin 𝐵 sin 𝐶. 

Here is proof of it: 

sin 2𝐴 + sin 2𝐵 + sin 2𝐶 = 2 sin(𝐴 + 𝐵) cos(𝐴 − 𝐵) + 2 sin 𝐶 cos 𝐶

= 2 sin(𝜋 − 𝐶) cos(𝐴 − 𝐵) + 2 sin 𝐶 cos 𝐶 = 2 sin(𝐶) cos(𝐴 − 𝐵) + 2 sin 𝐶 cos 𝐶

= 2 sin(𝐶) (cos(𝐴 − 𝐵) + cos(𝜋 − (𝐴 + 𝐵)) = 2 sin(𝐶) (cos(𝐴 − 𝐵) − cos(𝐴 + 𝐵)

= 2 sin(𝐶) (2 sin 𝐵 sin 𝐴) = 4 sin 𝐴 sin 𝐵 sin 𝐶. 

2 sin 𝐴 cos 𝐴 + 2 sin 𝐵 cos 𝐵 + 2 sin 𝐶 cos 𝐶 = 4 sin 𝐴 sin 𝐵 sin 𝐶 

or 

sin 𝐴 cos 𝐴 + sin 𝐵 cos 𝐵 + sin 𝐶 cos 𝐶 = 2 sin 𝐴 sin 𝐵 sin 𝐶. 

We know that 

sin 𝐴 cos 𝐴 + sin 𝐵 cos 𝐵 + sin 𝐶 cos 𝐶 = sin 𝐴 √1 − sin2 𝐴 + sin 𝐵 √1 − sin2 𝐵 + sin 𝐶 √1 − sin2 𝐶 =

= [𝑥√1 − 𝑥2]  + [𝑦√1 − 𝑦2] + [𝑧 √1 − 𝑧2], 

2 sin 𝐴 sin 𝐵 sin 𝐶 = 2𝑥𝑦𝑧. 

Thus, 

[𝑥√1 − 𝑥2]  + [𝑦√1 − 𝑦2] + [𝑧 √1 − 𝑧2] = 2𝑥𝑦𝑧. 
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