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Trigonometry Q3 (30/6/23) 

 

By means of the substitution 𝑡 = 𝑡𝑎𝑛 (
𝑥

2
),  solve the equation 

𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥 = 1, where 0° ≤ 𝑥 ≤ 360°. 
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Solution 

𝑡 = 𝑡𝑎𝑛 (
𝑥

2
) ⇒ 𝑠𝑒𝑐𝑥 =

1+𝑡2

1−𝑡2    & 𝑡𝑎𝑛𝑥 =
2𝑡

1−𝑡2  

 
Then, substituting into the equation: 

1+𝑡2

1−𝑡2 +
2𝑡

1−𝑡2 = 1 (*) 

⇒ 1 + 𝑡2 + 2𝑡 = 1 − 𝑡2   ⇒ 2𝑡2 + 2𝑡 = 0  

⇒ 𝑡 = 0 𝑜𝑟 − 1  

But if 𝑡 = −1, 𝑠𝑒𝑐𝑥 is undefined. 

So 
𝑥

2
= 0 𝑜𝑟 180  (as 

𝑥

2
 must lie between 0° 𝑜𝑟 180° (incl.)), 

and hence  𝑥 = 0° 𝑜𝑟 360°. 

 

 

 

 


