
Answer on Question #77063 – Math – Trigonometry 

Question 

Find an expression for the trigonometric equation: 

F= 6 sin 8πt - 8 cos 8πt in the form : R sin (ωt+ α) and investigate its waveform over one cycle. 

Solution 

Let 

𝜑 = sin−1 (
𝑏

√𝑎2 + 𝑏2
) = cos−1 (

𝑎

√𝑎2 + 𝑏2
) = tan−1 (

𝑏

𝑎
) 

then 

𝑎 ∙ 𝑠𝑖𝑛(𝜃) ± 𝑏 ∙ 𝑐𝑜𝑠(𝜃) = √𝑎2 + 𝑏2 (
𝑎

√𝑎2 + 𝑏2
𝑠𝑖𝑛(𝜃) ±

𝑏

√𝑎2 + 𝑏2
𝑐𝑜𝑠(𝜃))

= √𝑎2 + 𝑏2(𝑠𝑖𝑛(𝜃) ∙ cos(𝜑) ± 𝑐𝑜𝑠(𝜃) ∙ sin(𝜑)) = √𝑎2 + 𝑏2 sin(𝜃 ± 𝜑),   

and 

𝐹(𝑡) = 𝑅 ∙ sin(𝜔𝑡 + 𝛼) = 10 ∙ sin(8𝜋𝑡 − sin−1(0.8)), 

where 

R = √62 + 82 = 10 −  𝑎𝑚𝑝𝑙𝑖𝑡𝑢𝑑𝑒 

ω = 8 ∙ 𝜋 = 2 ∙ 𝜋 ∙ 𝑓 − 𝑎𝑛𝑔𝑢𝑙𝑎𝑟 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦  → 𝑓 = 4 𝑠𝑒𝑐−1 − 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦    

𝑇 =
1

𝑓
= 0.25 sec  −𝑝𝑒𝑟𝑖𝑜𝑑 

𝛼 = sin−1 (
8

10
) −   𝑝ℎ𝑎𝑠𝑒 𝑠ℎ𝑖𝑓𝑡 → 𝐹(0) = 10 ∙ sin (0 − sin−1 (

8

10
)) = −8 

Vertical shift is zero: 

 

Answer: 𝐹(𝑡) = 𝑅 ∙ sin(𝜔𝑡 + 𝛼) = 10 ∙ sin(8𝜋𝑡 − sin−1(0.8)) 
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