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(32) Reciprocal 
Trigonometric Identities  

  

(1) Using the identity sinଶ 𝜃 + cosଶ 𝜃 ≡ 1, show 
that: 

(a) tanଶ 𝜃 + 1 ≡ secଶ 𝜃 

(b) 1 + cotଶ 𝜃 ≡ cosecଶ 𝜃 

 

 

 

(2) Given that sec 𝑥 = 4, show that tan 𝑥 = ±√15 

 

 

 

 

(3) Using the identities in question (1), prove each 
of the following identities: 

(a) (cot 𝑥 + 1)ଶ − cosecଶ 𝑥 ≡ 2 cot 𝑥 

(b) tanଶ 𝜃 − cotଶ 𝜃 ≡ secଶ 𝜃 − cosecଶ 𝜃 

 

 

  

(1) (a) Show that the equation  

3cotଶ 𝜃 − 5 cosec 𝜃 + 1 = 0 

can be written as  

         (3 cosec 𝜃 + 1)(cosec 𝜃 − 2) = 0 

(b) Hence, solve the equation      

         3cotଶ 𝜃 − 5 cosec 𝜃 + 1 = 0,      0 < 𝜃 < 360 

 

 

 

(2) Given that cot 𝐴 =
ହ

ଵଶ
 ,   0 < 𝐴 < 90, find the 

value of: 

(a) tan 𝐴 

(b) cosec 𝐴 

(c) If  90 ≤ 𝐴 < 180 instead, how would this 
change the answers to part (a) and (b) in the 
question? 

 

 

 

 

(3) Solve the equation 3 sec 𝑥 = 4 cosec 𝑥,              
 0 ≤ 𝑥 ≤ 2𝜋, giving your answers in radians to 3SF. 

 

 

  

(1) Find the exact solutions to the equation  

√3 secଶ 𝜃 − 2 tan 𝜃 − 2√3 = 0,       0 ≤ 𝜃 ≤ 2𝜋, 

 

 

 

 

(2) Prove the identity  

secସ 𝜃 − tanସ 𝜃

tanଶ 𝜃
≡ secଶ 𝜃 cotଶ 𝜃 + 1 

 

 

 

 

(3) Given that: 

𝐴 = 𝑝 cosec 𝑥  

𝐵 = 𝑞 cot 𝑥 

(a) Show that (𝐴𝑞)ଶ−(𝐵𝑝)ଶ = (𝑝𝑞)ଶ , where 𝑝 and 
𝑞 are non-zero constants. 

(b) Given that 𝑥 is an acute angle, show that 

 cos 𝑥 ≡
ඥ஺మି௣మ

஺
 

(c) Given further that 𝐴 = 2 and 𝑝 = 1, find the 
value of 𝑥 giving your exact answer in radians. 

 


