DERIVATIVES OF LOGARITHMIC FUNCTIONS

Note
l.y=Inx, y' =
y=In(f(x)).y' === 1'(x)
f(x)
3.y=log,u,y' =
ulna

Find the derivative of the following functions.

1. y=log, (x*+10)

2. y=log,(cosd)

3. Iogz(l 3x)

3

4. y:In(Zt_l)4
(3t-1)
Inu

5, y=———

1+In(2u)

6. y=5In(x"+7x+1)

7. y=(8x-3)In(2x* +5)
8. y=e"In(x+2)

9. y=(e™+3)In(4x*+11)

SOLUTIONS

1. y=log, (x*+10)
B 2X . 2X
(¥ +10)Ine  x*+10

!

2. y=log,(cos)

y = L . sino= —sec(@)sin(6)

(cos8)

_In(3x+1)
o x=7
11. y=[In(2x-1)]
12. y=In(t*+1)
13. y=1In(e”)
14. y=In(Int)+In(In2)
15. y=1In(e™)
16. y=1In(e™)
17. y=xInx—x+2
18. y=2x(Inx+In2)—2x+e
19. y =In(sin x+cosx)
e2x
20. y=
In x



. y=log, (]__3)()
-3
1-3x)In2

'

6(2t-1)"(3t-1)" —-12(3t-1)’ (2t -1)’
" (3t-1)
1 6(2t-1)°(3t-1)’{(3t-1)-2(2t-1)}
" (2t-1y " (3t-1)°
6(3t-1-2(2t-1)) 6(3t-1-4t+2)  6(t-1)
(2t-1)(3t-1)  (2t-1)(3t-1)  (2t-1)(3t-1)

_Inu
V= 1+ |n(2u)

(3j l+|n(2u)) Inu(lj 1+In(2u) Inu

y'= 1+In 2U)) ) (:|__E|n(2u))éJ

1+1In
: ( j 1+In2
u . u __ 142

(Lrn(20)f  (1+in(20)f  (Lein(2u))

. y=5In(x* +7x+1)

®*2X+7

r:5*
! X2 +7x+1
_5(2x+7)

X2 +7x+1

. y=(8x-3)In(2x*+5)

y'=(8X—3)|n(2X21+5j4X+8|n(2X2 +5)

_ 4X(8x_3)
~ 2x*+5

+8|n(2x2 +5)



8. y=e"In(x+2)

—-X

y =2 +(-e™)(In(x+2))

X+2

e e*(In(x+2))(x+2)
:x+2_ X+2
e -eIn(x+2)x-eIn(x+2)2
- X+2
_ e —eIn(x+2)-e2In(x+2)
- X+2

e —eIn(x+2)x—e™ In(x+2)2
X+ 2
9. y=(e™+3)In(4x*+11)

X 1 X
y'=(e’ +3)(4X2 +11]8x+9e9 In(4x* +11)

8x(e” +3
= @weg* In(4x* +11)
4x°+11
10, y= In(3x+1)
X—17
1
y':(x—7)(3X+J*3—In(3x+l)
(x=7)°
3<X_7)—In(3x+l) 3(x=7) {In(3x+1)j(3x+1)
__3x+1 __3x+1 3x+1
(x=7)° (x=7)
3x—21-3xIn(3x+1)-In(3x+1)
- 3x+1
(x=7)

_ 3x—21—x|n(x+1)3 —In(3x+1)
(3x+1)(x—7)2

11. y= [In(Zx—l)]3

y'=3In?(2x-1)* L

2x-1

* 2

~ 6In?(2x-1)
- 2x-1



12.

13.

14.

15.

16.

17.

18.

19.

20.

y=In(t*+1)

1 2t
y,:t2+1*2 T4l
y=1In(e™)
=2xIne=2x
y'=2
y=In(Int)+In(In2)
PSS

Int t In2 tint
y=In(e™)=7xIne=7x
y' =7
y=In(e")=Intlne=Int
g

t
y=xInx—x+2

y'=In x+x*1—1: Inx+1-1=Inx
X

y=2x(Inx+In2)—2x+e =2xIn(2x)-2x+e

y':Z(x*Zi*2+ln(2x)j—2x+O
X

:2(2—);*2+In(2x)j—2:2(1+In(2x))—2

=2+2In(2x)-2=2In(2x)

y = In(sin x + cos x)
, 1 .
=——  %COSX-—SinX
Sin X + cos X
_ COSX—sinXx
Sin X+ cos X
e2x
y:
In x
1 e2x er
Inx*e?*2—e>*= 2lnx*xe®—- In(xz)*ezx——
y' = X _ X _ X

(In x)2 (In x)2 (In x)2



