
Answer on Question #86087 – Math – Trigonometry 

Question 

 

If 6 ΦcosΦ + 2 sin²Φ =5, show that tan²Φ - ⅓ 

 

Solution 

6𝑐𝑜𝑠𝜑 + 2𝑠𝑖𝑛2𝜑 = 5; 

6𝑐𝑜𝑠𝜑 + 2 − 2𝑐𝑜𝑠2𝜑 − 5 = 0; 

6𝑐𝑜𝑠𝜑 − 2𝑐𝑜𝑠2𝜑 − 3 = 0; 

2𝑐𝑜𝑠2𝜑 − 6𝑐𝑜𝑠𝜑 + 3 = 0 

If 𝑥 = 𝑐𝑜𝑠𝜑 𝑎𝑛𝑑 − 1 ≤ 𝑐𝑜𝑠𝜑 ≤ 1 𝑡ℎ𝑎𝑡 2𝑥2 − 6𝑥 + 3 = 0; 

2𝑥2 − 6𝑥 + 3 = 0; 

𝑥 =
6 ± √36 − 4 ∗ 2 ∗ 3

2 ∗ 2
; 

𝑥 = 1.5 − 0.5√3; 

𝑥 = 1.5 + 0.5√3 −  𝑡ℎ𝑖𝑠 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑛𝑜𝑡 𝑖𝑛𝑐𝑙𝑢𝑑𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑟𝑎𝑛𝑔𝑒 − 1 ≤ 𝑐𝑜𝑠𝜑 ≤ 1  

Then 𝑐𝑜𝑠𝜑 = 1.5 − 0.5√3; 

𝑡𝑎𝑛2𝜑 + 1 =
1

𝑐𝑜𝑠2𝜑
; 

𝑡𝑎𝑛2𝜑 =
1

𝑐𝑜𝑠2𝜑
− 1 =

1

(1.5−0.5√3)
2 − 1 and it is not equal to  

1

3
. 

P.S. The task probably contains a typo ΦcosΦ since that equation can be solved with a help 

of the graphical method and numerical approximations. 
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