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CH. 7: Transcendental Functions

7.2 Natural Logarithms

x1

Def. The natural logarithms function Inx = [/ —dt, x>0.

gives this area

1

xq 1
If0<x<1,thenlnx=f—dt=_f_dt
1t x t

gives the negative of this area

1
If x > 1,then lnx=f ? dt

Figure 7.9 Thegraphofy = i,x > 0 with negative and

positive area for In x

Some Properties of the function y = Iln x

1)If x> 0thenlnx = flx%dt =positive

area between the graph of y = % from
t=1tot = x.

2)If 0 < x < 1, then

x1 11
Inx = fl ;dt = _fx ?dt =the
negative area between the graph of
y=%fromt=xtot= 1.

3)Ifx =1 thenln1= [ ~dt =0.

d d x1 1
4)E(IHX) =E(f1 ;dt) =;> 0,

Vx > 0 — Inx is an increasing function.

(=3

1 1
1
If x=1,then lnx=J; dt=0
1

Figure 7.10 The graph of y =Inx and its relation to the function y = i x> 0.

Def. The number e is a number in the domain of In x that satisfy Ine = 1.
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Ex.(1) Simplify the following expressions.

In49 In 72 . 2In7 _2In7 _
ln21+ln% " In(3-7)-In3 In3+ln7-In3  In7

b)3In Y2 +2In(3) = 31n(2)§+§1n(§)2 =3-2In2+--2In:
=1n2+ln§=ln(2-%)=ln3
EXx.(2) Solve for x: In[(2x + 1)(x + 2)] = 2In(x + 2)
Sol.In(2x+ 1) + In(x + 2) = 2In(x + 2)
In(2x+1) =2In(x + 2) —In(x + 2)
In2x+1)=In(x+2)-2x+1=x+2-x=1
Ex.(3) Find y” for each the following.
1)y = xVinx

’ = L .l VIny-1 =2
_ol.y—xzm -+ Inx-1 2\/m+ Inx

2)y = (x*Inx)*

Sol.y” = 4(x?1Inx)3 - [xz -i+ Inx - (Zx)] = 4(x?Inx)3[x + 2xInx]

1 1

S0l
3) y = ln(ln(3x + 4‘)) = y’ = In(3x+4) . (3x+4) .

Ex.(4) Evaluate the following integrals.

Cos X

1)i. [cotxdx = [

dx = In|sinx| + C

sinx

ii. [tanxdx = [ 222 dx = — [ 22X gy = —1In|cosx| + C

Cos Xx Cos Xx

1

or =In|cosx|"*+ C =1In
|cos x

I + C =In|secx|+C

secx(secx+tanx SeCZ x+secx tanx
i [ sec x dx = [ X ddx = |

secx+tanx secx+tanx
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= In|secx + tanx| + C

- cscx(cscx—cotx CSC2 X—Cscx cotx
iv.[ cscx dx = [ S ddx = | d

cscx—cotx cscx—cotx

= In|cscx — cotx| + C

cscx(cscx+cotx
rf ( ) dx

= —In|cscx + cotx| + C
cscx+cotx

8x3
2x%+3

dx = §1n|2x4 +3|+C
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