
1–11 |||| Differentiate the function.

1. 2.

3. 4.

5. 6.

7. 8.

9. 10.

11.

12–14 |||| Find and .

12. 13.

14.

15–17 |||| Differentiate f and find the domain of f.

15. 16.

17.
■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

f �x� � log 3�x 2 � 4�

f �x� � cos�ln x�f �x� � ln�2x � 1�

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

y � ln�1 � x 2 �

y � ln�ax�y � x ln x

y�y�

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

y � ln�x � ln x�

y � ln � x 3 � x 2 �y � �ln tan x�2

y �
ln x

1 � x
h�y� � ln�y 3 sin y�

F�x� � e x ln xG�x� � s
3 ln x

F�x� � ln sxf �x� � log10� x

x � 1�
f �x� � log3�x 2 � 4�f �x� � ln�2 � x�

18. Find an equation of the tangent line to the curve
at the point .

19–27 |||| Use logarithmic differentiation to find the derivative of
the function.

19.

20.

21.

22.

23.

24.

25. 26.

27.

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

y � x x x

y � �sin x�cos xy � x 1� ln x

y �
�x 3 � 1�4 sin2x

s
3 x

y �
e x

sx 5 � 2

�x � 1�4�x 2 � 3�2

y � � x 2 � 1

x � 1

y �
�x � 1�4�x � 5�3

�x � 3�8

y � x 2�5�x 2 � 8�4e x 2�x

y � �3x � 7�4�8x 2 � 1�3

�1, ln 2�y � ln�x 2 � 1�
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17. 18.

19.

20.

21.

22.

23.

24.

25.

26.

27. y� � x x x 	x x  �ln x � 1� ln x � x x�1


y� � �sin x�cos x ��sin x ln sin x � cos x cot x�

y� � 0

y� �
�x 3 � 1�4 sin2x

x 1�3 � 12x 2

x 3 � 1
� 2 cot x �

1

3x�
y� �

e x
sx 5 � 2

�x � 1�4�x 2 � 3�2 �1 �
5x 4

2�x 5 � 2�
�

4

x � 1
�

4x

x 2 � 3�
y� � � x 2 � 1

x � 1 � x

x 2 � 1
�

1

2�x � 1��
y� �

�x � 1�4�x � 5�3

�x � 3�8 � 4

x � 1
�

3

x � 5
�

8

x � 3�
y� � x 2�5�x 2 � 8�4e x2�x� 2

5x
�

8x

x 2 � 8
� 2x � 1�

y� � �3x � 7�4�8x 2 � 1�3� 12

3x � 7
�

48x

8x 2 � 1�
y � x � ln 2 � 1f ��x� �

2x

�x 2 � 4� ln 3
; � x � � 21. 2.

3. 4.

5. 6.

7. 8.

9. 10.

11. 12.

13. 14.

15. ; 

16. f ��x� � �
sin�ln x�

x
, �0, ��

(� 1
2 , �)f ��x� �

2

2x � 1

y� �
2x

x 2 � 1
, y� �

2 � 2x 2

�x 2 � 1�2y� � 1�x, y� � �1�x 2

y� � ln x � 1, y� � 1�xy� �
x � 1

x�x � ln x�

y� �
3x � 2

x �x � 1�
y� �

2 �ln tan x� sec2x

tan x

y� �
1 � x � x ln x

x �1 � x�2h��y� �
3

y
� cot y

F��x� � e x�ln x �
1

x�G��x� �
1

3x �ln x�2�3

F��x� �
1

2x
f ��x� � �

1

x�x � 1� ln 10

f ��x� �
2x

�x 2 � 4� ln 3
f ��x� �

1

x � 2
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Solutions

C l i c k  h ere  f or  a ns we rs .AC l i c k  he r e  fo r  e x erc i s es .E

1. f (x) = ln(2− x) ⇒
f ′ (x) =

1

2− x

d

dx
(2− x) =

−1

2− x
=

1

x− 2

2. f (x) = log3
(
x2 − 4

) ⇒
f ′ (x) =

1

(x2 − 4) ln 3
(2x) =

2x

(x2 − 4) ln3

3. f (x) = log10

(
x

x− 1

)
= log10 x− log10 (x− 1) ⇒

f ′ (x) =
1

x ln 10
− 1

(x− 1) ln 10
or− 1

x (x− 1) ln 10

4. F (x) = ln
√
x = lnx1/2 = 1

2
lnx ⇒

F ′ (x) =
1

2

(
1

x

)
=

1

2x

5. G (x) = 3
√
lnx = (lnx)1/3 ⇒

G′ (x) = 1

3
(lnx)−2/3 · 1

x
=

1

3x (lnx)2/3

6. F (x) = ex lnx ⇒
F ′ (x) = ex lnx+ ex

(
1

x

)
= ex

(
lnx+

1

x

)

7. h (y) = ln
(
y3 sin y

)
= 3 lny + ln (siny) ⇒

h′ (y) =
3

y
+

1

sin y
(cos y) =

3

y
+ cot y

8. y =
lnx

1 + x
⇒

y′ =
(1+ x) (1/x)− (lnx) (1)

(1 + x)2
=

1+ x

x
− x lnx

x
(1 + x)2

=
1+ x− x lnx

x (1+ x)2

9. y = (lntanx)2 ⇒

y′ = 2(ln tanx) · 1

tanx
· sec2 x =

2(ln tanx) sec2 x

tanx

10. y = ln
∣∣x3 − x2

∣∣ ⇒

y′ =
1

x3 − x2

(
3x2 − 2x

)
=

x (3x− 2)

x2 (x− 1)
=

3x− 2

x (x− 1)

11. y = ln (x+ lnx) ⇒
y′ =

1

x+ lnx

(
1 +

1

x

)
=

x+ 1

x (x+ lnx)

12. y = x lnx ⇒ y′ = lnx+ x

(
1

x

)
= lnx+ 1 ⇒

y′′ =
1

x

13. y = ln(ax) ⇒ y′ =
a

ax
=

1

x
⇒ y′′ = − 1

x2

14. y = ln
(
1 + x2

) ⇒ y′ =
1

1 + x2
· 2x =

2x

x2 + 1
⇒

y′′ =

(
x2 + 1

)
(2)− (2x) (2x)

(x2 + 1)2
=

2x2 + 2− 4x2

(x2 + 1)2

=
2− 2x2

(x2 + 1)2

15. f (x) = ln (2x+ 1) ⇒ f ′ (x) =
1

2x+ 1
· 2 =

2

2x+ 1
.

Dom(f) = {x | 2x+ 1 > 0} =
(−1

2
,∞)

16. f (x) = cos (lnx) ⇒ f ′ (x) = − sin (lnx)/x.

Dom(f) = (0,∞)

17. f (x) = log3
(
x2 − 4

) ⇒ f ′ (x) =
2x

(x2 − 4) ln 3
.

Dom(f) =
{
x | x2 − 4 > 0

}
= {x | |x| > 2}

= (−∞,−2) ∪ (2,∞)

18. y = f (x) = ln
(
x2 + 1

) ⇒
f ′ (x) =

1

x2 + 1
· 2x =

2x

x2 + 1
⇒ f ′ (1) = 1, so

an equation of the tangent line at (1, ln2) is

y − ln 2 = 1 (x− 1), or y = x+ ln2− 1.

19. y = (3x− 7)4
(
8x2 − 1

)3 ⇒
ln |y| = 4 ln |3x− 7|+ 3 ln

∣∣8x2 − 1
∣∣

⇒ y′

y
=

12

3x− 7
+

48x

8x2 − 1
⇒

y′ = (3x− 7)4
(
8x2 − 1

)3 ( 12

3x− 7
+

48x

8x2 − 1

)

20. y = x2/5
(
x2 + 8

)4
ex

2
+x ⇒

ln |y| = 2

5
ln |x|+ 4 ln

(
x2 + 8

)
+ x2 + x

⇒ y′

y
=

2

5
· 1
x
+ 4

2x

x2 + 8
+ 2x+ 1 ⇒

y′ = x2/5
(
x2 + 8

)4
ex

2+x

[
2

5x
+

8x

x2 + 8
+ 2x+ 1

]

21. y =
(x+ 1)4 (x− 5)3

(x− 3)8
⇒

ln |y| = 4 ln |x+ 1|+ 3 ln |x− 5| − 8 ln |x− 3|
⇒ y′

y
=

4

x+ 1
+

3

x− 5
− 8

x− 3
⇒

y′ =
(x+ 1)4 (x− 5)3

(x− 3)8

(
4

x+ 1
+

3

x− 5
− 8

x− 3

)
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22. y =

√
x2 + 1

x+ 1
⇒ ln y = 1

2

[
ln

(
x2 + 1

) − ln (x+ 1)
]

⇒ y′

y
=

1

2

(
2x

x2 + 1
− 1

x+ 1

)
⇒

y′ =

√
x2 + 1

x+ 1

[
x

x2 + 1
− 1

2 (x+ 1)

]

23. y =
ex
√
x5 + 2

(x+ 1)4 (x2 + 3)2
⇒

lny = x+ 1

2
ln

(
x5 + 2

) − 4 ln |x+ 1| − 2 ln
(
x2 + 3

)

⇒ y′

y
= 1+

5x4

2 (x5 + 2)
− 4

x+ 1
− 4x

x2 + 3
. So

y′ =
ex
√
x5 + 2

(x+ 1)4 (x2 + 3)2

[
1 +

5x4

2(x5 + 2)
− 4

x+ 1
− 4x

x2 + 3

]

24. y =

(
x3 + 1

)4
sin2 x

x1/3
⇒

ln |y| = 4 ln
∣∣x3 + 1

∣∣+ 2ln |sinx| − 1

3
ln |x|. So

y′

y
= 4

3x2

x3 + 1
+ 2

cosx

sinx
− 1

3x
⇒

y′ =

(
x3 + 1

)4
sin2 x

x1/3

(
12x2

x3 + 1
+ 2cotx− 1

3x

)
.

25. y = x1/ lnx ⇒ ln y =

(
1

lnx

)
lnx = 1 ⇒ y = e

⇒ y′ = 0

26. y = (sinx)cos x ⇒ ln y = cos x ln (sinx) ⇒
y′

y
= − sinx ln sinx+ cosx

(cosx
sinx

)
⇒

y′ = (sinx)cosx (− sinx ln sinx+ cosx cotx)

27. y = xxx ⇒ ln y = xx lnx ⇒
y′

y
= xx (lnx+ 1) lnx+ xx

(
1

x

)
, because z = xx

⇒ ln z = x lnx ⇒ z′

z
= lnx+ x

(
1

x

)

⇒ z′ = xx (lnx+ 1). Therefore,

y′ = xxx [
xx (lnx+ 1) lnx+ xx−1

]
.

4 ❙ ❙ ❙ ❙ DERIVATIVES OF LOGARITHMIC FUNCTIONSSECTION 3.7


