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Hyperbolic Functions – Q6 [Practice/M] (17/6/23)  

 

Solve the equation   5𝑐𝑜𝑠ℎ2𝑥 + 3𝑠𝑖𝑛ℎ𝑥 = 6, 

giving your answers in exact logarithmic form.  
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Solution 

5𝑐𝑜𝑠ℎ2𝑥 + 3𝑠𝑖𝑛ℎ𝑥 = 6 ⇒ 5(𝑐𝑜𝑠ℎ2𝑥 + 𝑠𝑖𝑛ℎ2𝑥) + 3𝑠𝑖𝑛ℎ𝑥 − 6 = 0  

[1 mark] 

 ⇒ 5(1 + 2𝑠𝑖𝑛ℎ2𝑥) + 3𝑠𝑖𝑛ℎ𝑥 − 6 = 0  [1 mark] 

⇒ 10𝑠𝑖𝑛ℎ2𝑥 + 3𝑠𝑖𝑛ℎ𝑥 − 1 = 0  

⇒ (5𝑠𝑖𝑛ℎ𝑥 − 1)(2𝑠𝑖𝑛ℎ𝑥 + 1) = 0  

⇒ 𝑠𝑖𝑛ℎ𝑥 =
1

5
  or  −

1

2
    

⇒ 𝑥 = 𝑎𝑟𝑠𝑖𝑛ℎ(
1

5
)  or  𝑎𝑟𝑠𝑖𝑛ℎ(−

1

2
)  [2 marks] 

⇒ 𝑥 = ln(
1

5
+√

1

25
+ 1)   or  ln(−

1

2
+√

1

4
+ 1)    

or  ln(
1

5
(1 + √26))  or  ln(

1

2
(√5 − 1))   [2 marks] 

[It is possible to substitute these values into the equation, as a 

check.] 

 

 


