
1–12 ■ Find the derivative of the function.

1. 2.

3. 4.

5. 6.

7. 8.

9. 10.

11. 12.
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■

y � x ln�sech 4x�y � sx sinh�1
sx

y � cosh�1�x 2�y � e tanh x cosh�cosh x�

y � x cosh xy � cos�sinh x�

G�x� � x 2 sech xF�x� � e cosh 2x

h�x� � cosh�x 4 �t�x� � cosh4 x

f �x� � tanh 3xf �x� � e x sinh x
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2 ■ SECTION 3.6 HYPERBOLIC FUNCTIONS

8.

9.

10. 11.

12. y� � ln�sech 4x� � 4x tanh 4x

y� �
1

2sx
 sinh�1

sx �
1

2s1 � x
y� �

2x

sx 4 � 1

y� � e tanh x sech2x cosh�cosh x� � e tanh x sinh�cosh x�sinh x

y� � x cosh x�sinh x ln x �
cosh x

x �1. 2.

3. 4.

5.

6.

7. y� � �sin�sinh x� cosh x

G��x� � 2x sech x � x 2 sech x tanh x

F��x� � �2e coth 2xcsch2 2x

h��x� � 4x 3 sinh�x 4 �t��x� � 4 cosh3x sinh x

f ��x� � 3 sech2 3xf ��x� � e x sinh x � e x cosh x
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SECTION 3.6 HYPERBOLIC FUNCTIONS ■ 3

C l i c k  h e r e  f o r  e x e r c i s e s .E
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1. f (x) = ex sinhx ⇒ f ′ (x) = ex sinhx+ ex coshx

2. f (x) = tanh3x ⇒ f ′ (x) = 3 sech2 3x

3. g (x) = cosh4 x ⇒ g′ (x) = 4 cosh3 x sinhx

4. h (x) = cosh
(
x4

)
⇒

h′ (x) = sinh
(
x4

)
4x3 = 4x3 sinh

(
x4

)
5. F (x) = ecoth 2x ⇒

F ′ (x) = ecoth 2x
(
− csch2 2x

)
(2) = −2ecoth 2x csch2 2x

6. G (x) = x2 sechx ⇒
G′ (x) = 2x sechx− x2 sechx tanhx

7. y = cos (sinhx) ⇒ y′ = − sin (sinhx) coshx

8. y = xcoshx ⇒ ln y = coshx lnx

⇒ y′

y
= sinhx lnx+

coshx

x
⇒

y′ = xcosh x

(
sinhx lnx+

coshx

x

)

9. y = etanhx cosh(coshx) ⇒
y′ = etanhx sech2 x cosh (coshx)

+ etanh x sinh(coshx) sinhx

10. y = cosh−1
(
x2

)
⇒

y′ =
1√

(x2)2 − 1
(2x) =

2x√
x4 − 1

11. y =
√
x sinh−1

√
x ⇒

y
′ =

1

2
√
x
sinh−1

√
x+

√
x

1√
1 + (

√
x)

2

1

2
√
x

=
1

2
√
x
sinh−1

√
x+

1

2
√
1 + x

12. y = x ln (sech 4x) ⇒

y
′ = ln (sech 4x) + x

− sech4x tanh4x

sech 4x
(4)

= ln (sech 4x)− 4x tanh4x
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