
Solutions
2.1 Product rule: sinh 2x+ 2x cosh 2x.

2.2 Chain rule: 6x sinh(3x2 + 1).

2.3 2x artanhx+
x2

1− x2
.

2.4 d

dx
(ex coshx) = ex coshx + ex sinhx = ex(coshx + sinhx) = ex · ex = e2x, since

coshx+ sinhx ≡ ex.

3.1 (a) d

dx
arsinhx =

1√
1 + x2

and, by the chain rule, d

dx
arsinh 1

x
=

−1/x2√
1 + 1/x2

. For x >

0,
√

1 + 1/x2 =

√
1 + x2

x
, so the second term is − 1

x
√
1 + x2

and dy

dx
=

1√
1 + x2

(
1− 1

x

)
=

x− 1

x
√
1 + x2

. (b) dy

dx
= 0 exactly at x = 1: y = arsinh 1 + arsinh 1 = 2 ln(1 +

√
2).

3.2 (a) d

dx
arcosh 2x =

2√
4x2 − 1

(chain rule on
√

(2x)2 − 1). (b) At x = 1: y =

arcosh 2 = ln(2 +
√
3) and the gradient is 2√

3
. Tangent: y − ln(2 +

√
3) =

2√
3
(x− 1).

Local review guidance: correct inverse derivative including the inner-function factor; the
x > 0 simplification of

√
x2 credited only when justified; exact values as logarithms or

surds, never decimals. This is authored classroom guidance.
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