QQQ - Core Pure 2 - Chapter 6 - Hyperbolic Functions (Version
2)

Total Marks: 25
(25 = Platinum, 23 = Gold, 20 = Silver, 17 = Bronze)

1. Prove the identity
cosh’ z — sinh®z = 1
[2 marks]

(Total 2 marks)
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2.

(a) Starting from the definitions of sinh  and cosh «x in terms of exponentials, show that, for

reR
e —1
tanhz =
anh T
2)
(b) Hence, given that —1 < 6 < 1, prove that
1 146
tanhf = —In | ——
artan 5 n < T 9)
3)
(Total 5 marks)
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3. Find the value of

5 1
/ dz
1 V2 +6z+5

Give your answer in the form
In (8 +av3+ b5 + ev/15)

where a, b and c are integers. [5 marks]

(Total 5 marks)
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4. Solve the equation
2 .
2cosh”xz — 3sinhz =1

giving your answers in terms of natural logarithms. (6)

(Total 6 marks)
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5. The curve C has equation
y = 31sinh x — 2sinh 2z z € R

Determine, in terms of natural logarithms, the exact x coordinates of the stationary points of C'.

(D
(Total 7 marks)
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