
 fmng.uk 

1 
 

STEP/Hyperbolic Functions: Exercises - Overview 

(16/6/23) 

 

Q1 

Simplify sinh(𝑐𝑜𝑠ℎ−12) 

 

Q2 

Given that 𝑎𝑟𝑡𝑎𝑛ℎ𝑥 =
1

2
𝑙𝑛 (

1+𝑥

1−𝑥
) and 𝑎𝑟𝑐𝑜𝑡ℎ𝑥 =

1

2
𝑙𝑛 (

1+𝑥

𝑥−1
) ,  

and also that  
𝑑

𝑑𝑥
(𝑎𝑟𝑡𝑎𝑛ℎ𝑥) =

𝑑

𝑑𝑥
(𝑎𝑟𝑐𝑜𝑡ℎ𝑥) =

1

1−𝑥2
 , 

what is wrong with the following reasoning? 

 

∫
1

1−𝑥2
𝑑𝑥 = 𝑎𝑟𝑡𝑎𝑛ℎ𝑥 + 𝐶 = 𝑎𝑟𝑐𝑜𝑡ℎ𝑥 + 𝐶1, 

so that  𝑎𝑟𝑡𝑎𝑛ℎ𝑥 − 𝑎𝑟𝑐𝑜𝑡ℎ𝑥 = 𝐶2 

But 𝑎𝑟𝑡𝑎𝑛ℎ𝑥 − 𝑎𝑟𝑐𝑜𝑡ℎ𝑥 =
1

2
𝑙𝑛 (

(
1+𝑥

1−𝑥
)

(
1+𝑥

𝑥−1
)
) =

1

2
𝑙𝑛 (

𝑥−1

1−𝑥
) =

1

2
ln(−1), 

which isn't defined! 

 

Q3 

Simplify 𝑠𝑖𝑛ℎ(𝑎𝑟𝑐𝑜𝑠ℎ𝑥) &𝑐𝑜𝑠ℎ(𝑎𝑟𝑠𝑖𝑛ℎ𝑥) 
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Q4 

Given that 𝑠𝑖𝑛ℎ𝑥 = 𝑡𝑎𝑛𝑦, where −
𝜋

2
< 𝑦 <

𝜋

2
, show that 

(a) 𝑡𝑎𝑛ℎ𝑥 = 𝑠𝑖𝑛𝑦   (b) 𝑥 = ln(𝑡𝑎𝑛𝑦 + 𝑠𝑒𝑐𝑦) 

 


