
 

A Level Maths Year 2 Pure - Steve Blades 2023-2024 © - Full worked solutions are available at www.m4ths.com                         
 

 

(51) Differentiating other 
Trigonometric Functions  

  

(1) Use the formula book to differentiate each of the 
following: 

(a) tan 𝑥             (b) sec 𝑥 (c) cot 𝑥   
(d) cosec 𝑥 (e) tan 2𝑥 (f) − sec 4𝑥 

 

 

 

(2) Given that 𝑦 = secଶ 𝑥 use the chain rule to show 

that 
ௗ௬

ௗ௫
= secଶ 𝑥 tan 𝑥 

 

 

 

(3) Use either the product or quotient rule to 
differentiate each of the following: 

(a) 𝑥 tan 𝑥          (b) 
୲ୟ୬ ௫

௘ೣ             (c) 𝑒ଷ௫ cosec 𝑥 

(d) 
ୡ୭୲ ସ௫

ଷ௫
  

 

 

  

(1) By writing tan 𝑥 in terms of sin 𝑥 and cos 𝑥, use 

the quotient rule to show that 
ௗ

ௗ௫
tan 𝑥 = secଶ 𝑥  

 

 

 

 

 

 

(2) (a) Show that 
ଷ

ୱ୧୬ ௫ ୡ୭ୱ ௫
≡ 6 cosec 2𝑥 

(b) Hence, find the derivative of 
ଷ

ୱ୧୬ ௫ ୡ୭ୱ ௫
 

 

 

 

 

 

 

(3) 𝑦 = 𝑒ୱ୧ , 𝑥𝜖𝑅 

(a) Find 
ௗ௬

ௗ௫
 

(b) Hence, show that the tangent to the curve where 
𝑥 = 0 is 𝑦 = 𝑥 + 1 

 

 

  

(1) (a) By writing cot 𝑥 in terms of sin 𝑥 and cos 𝑥, 

find 
ௗ

ௗ௫
cot 𝑥. 

(b) 𝑦 = cot 𝑥 , 0 < 𝑥 < 𝜋 

Find the equation of the tangent to the curve at the 

point where 𝑥 =
గ

଺
 in the form 𝑦 = 𝑚𝑥 + 𝑐 

 

 

 

 

(2) (a) 𝑥 = sin 2𝑦 ,
ିగ

ସ
< 𝑦 <

గ

ସ
 

(b) Find 
ௗ௬

ௗ௫
 in terms of 𝑦 

(c) Find 
ௗ௬

ௗ௫
 in terms of 𝑥 

 

 

 

(3) (a) Show that 
(ୱ୧୬ ௫ାୡ୭ୱ ௫)మ

ୱ୧୬ ଶ௫
= 1 + cosec 2𝑥 

(b) Hence, find 
ௗ

ௗ௫
 
(ୱ୧୬ ௫ାୡ୭ୱ ௫)మ

ୱ୧୬ ଶ௫
 

(c) Given that 𝑔(𝑥) =  
(ୱ୧୬ ௫ାୡ୭ୱ ௫)మ

ୱ୧୬ ଶ௫
 , 0 < 𝑥 <

గ

଺
, 

show that 𝑔(𝑥) is never stationary. 

 


