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Definition 1: The natural logarithmic function is the function defined by
Inx:jxldt x>0
1t

When using the rule for derivative of logarithmic function, it is wise to always use the chain rule:

Linn-1w 3
dx X
5]
Graph of the function f (x) =Inx is to the right. y
1]
lim(Inx)=o0 lim (Inx) =—o0
X x>0 o d 23 4 & B

Laws of Logarithms If A and B are positive numbers and c is a -1
rational number, then

IN(AB)=InA+InB 2]
In(éjzln A-InB 3
B
In(A°):cInA

_[ldx:'[x’l dx=In|x/+C
X
Additional examples:

e T i o %%} () 2 in (%05 ) 2 n(s5)a tn (1) 1n[u
Y Ins*vtJu In[s (t(u )) In(s (t (u’?) )) In(st u ) In(s )+In(t )+In(u )

:4Ins+llnt+llnu
2 4

6) In3+%|n8: In3+In8’ = In3+In¥8=In3+In2= In((3)(2))=In6

In(a+b)+In(a—b)-2Inc=In(a+b)+In(a—b)—Inc? = In((a+b)(a—b))—|nc2
8) :In((a+b)(a—b)j:In(az—sz

C c?

10)  y=In|x| 21
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12) y=1+In(x-2) > ¢
2_
¥
16) f(x)=xInx-x 14
1
——{[1](Inx)+(x)[;(l)}}—1 o1y j/"é' i 8B 78
={Inx+1}-1=Inx 14 ’
200 y= 1 (Inx)™
In x
df ] -1 -1 A
ax ) ( (1)j x(INx)?  x(Inx) _ xIn®x
24) (u)_1+lnu
1
ﬂ_[l](lﬂnu)_(u)[u(l)} (I+Inu)-1  Inu
du (1+ Inu)? A+Inu)>  (L+Inu)?

22
26)  H(z)=I, |2 Zzziln(az-zz)—lln(a%zz)
a +Z

dH 1{ (22 )}__[ } oz —(@®+7%)-z2(8°-7°)
dz 2| a*-z? a’-z7> a*+17° (@*-z*)(a*+12%
—za’-7°-za’+7° -2za®  2za’°

T @-)@+79) a -zt

Y Y

32)  y=In|cos(Inx)|
dy__ 1 (—sin(In x))(%(l)} =

—sin(In x) _ —tan(In x)

dx cos(Inx) x cos(In x) X
34) y = In(sec x + tan x)

dy 1 ) secxtan x+sec® x  sec x(tan x +sec X)
—=————(secxtan x+sec” x) = = =Sec X
dx secx+tanx sec X + tan x sec X + tan x

d2

2’ =sec x tan x
dx

36) f(xX)=InInInx

e i 20~ i
dx Inlnx{Inx x(In x)(In In )

For domain, we investigate from outer logarithm inwards: f (x) = In(In(In x)), 1* (In(In x)) > 0 ; to make
this true, 2" (In x) >1; finally to make this possible, 3™ x >e. Therefore, domain is (e, o).
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38) f(x):ln—x f”(e):dzz =?
X dx” | .
1
o y0)w-amom
dx X? G
Ly | -1 -
ot |3 OJe-a-mora x{ fojw-o Inx)[z]}_—1—2+2lnx_ I
dx? (x?)? - x* - X X
d’f|  2In(e)-3 2()-3 -1
dx? X:e_ €} & ¢
40)  y=In(x*-7) (2,0
dy 1 o 3
dx_x3—7(3x)_x3—7
_dy| 8@ 3@,
dx x=2 (2)3 -7 8-7

y—(0)=12(x—(2)) = y=12x-24
_ (x* +1)*sin® x
e

[ (4D sin® x
Iny_In[—X% )

54)

Iny =4In(x*+1) + 2In(sin x)—%ln X

1 dy 1, 1 11

——=4 3X°) |+2| ——(cosx) |-=| —(1

y dx {x3+1( )} [sinx( )} 3[X()}
2

iﬂzlzx +2cotx—i

ydx x*+1 3x

2 2 3 4 -2
ﬂ: 132)( +200tx—i y= 132)( +Zcotx—i —(X +1) sin” X
dx W3

X' +1 3x X" +1 3x
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56
) IO 5x+1
J. ! dx:'[ :—j :—In x+1 C
5x+1 5(x+1) x+1
3
J.S ox In X+—= 1 +C
05x+1 |5 5 0
1 1 1 1
=/=In 3+— C|-|=In|(0)+=+C
e+ dec ] tnjodfc
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5
16
:1 In Ej—ln(l) :lln S :llnl6
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5

u=Inx du:idx
X

J' dx = I du_ln|u|+C In||nx|+C
xIn x

6 dx
L Xlnxz[ln|ln x|+C]e

=[In|in(6)|+C ][ Inin(e)|+C ]
=In(In6)—Iny
=Inin6
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