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SOLUTIONS

1. (a)
dy

dx
= cosh(x3) · d

dx
[x3] = 3x2 cosh(x3)

(b)
dy

dx
= 3 sinh2(x) · d

dx
[sinh(x)] = 3 sinh2(x) cosh(x)

(c) f ′(x) =
[sech(x)]′ sec(x) − [sec(x)]′ sech(x)

[sec(x)]2

=
− sech(x) tanh(x) sec(x) − sec(x) tan(x) sech(x)

sec2(x)

= −sech(x) tanh(x) + tan(x) sech(x)

sec(x)

(d) We must use logarithmic differentiation:

ln(y) = ln(xtanh(x)) = tanh(x) ln(x)

1

y
· dy
dx

= sech2(x) ln(x) + tanh(x) · 1

x

dy

dx
= y

[
sech2(x) ln(x) +

tanh(x)

x

]
= xtanh(x)

[
sech2(x) ln(x) +

tanh(x)

x

]
.

2. Since sinh(x) =
ex − e−x

2
,

d

dx
[sinh(x)] =

d

dx

[
ex − e−x

2

]
=

1

2
[ex − e−x · (−1)] =

ex + e−x

2
= cosh(x).

3. We start from the righthand side:

sinh(x) cosh(y) + cosh(x) sinh(y)

=

(
ex − e−x

2

)(
ey + e−y

2

)
+

(
ex + e−x

2

)(
ey − e−y

2

)
=

exey − e−xey + exe−y − e−xe−y

4
+

exey + e−xey − exe−y − e−xe−y

4

=
2exey − 2e−xe−y

4
=

ex+y − e−(x+y)

2
= sinh(x + y).


