Mathematics |

1.13 Derivative of natural logarithem,exponential and

a* function
1. Natural logarithem Function

Domain function=x> 0
Range function=—oc0 < y < 4

Properties of Natural logarithem

In(x - y) = In(x) + In(y)

In(x /y) = In(x) - In(y)

In(x ") =y - In(x)
In(1)=0
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Derivative of Natural logarithem

dy du
y=lnu—-»> —=—
dx u

Example: y=In(x?+2x+1) findy

Solution //

_ 2x + 2

Y T Xty 2x+ 1
Example: y=Inx"*findy
Solution //
(From properties)y = sinxInx

1
y =sinx *;+lnx * COS X

Example: y=In (g) findy

Solution //

. 1 -1 : :
x? sinx * (7 (cosx)2 * (—sinx) —+/cos x * (x? * cosx + sinx * 2x)

(x? sin x)?

Y= VCOS X

x2sinx
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Integration of Natural logarithem

du
— =Inju| + ¢
u

Example: Find f%dx
Solution //
=1In|2x + 2|+ ¢

COS X
dx

Example: Find [

2+sinx

Solution //
= 1In|2 + sinx| + ¢

1

Example: Find f\/;(”\@ dx
Solution //
j L dx >|<z
Vx (1 +vVx) 2
=2In|1 + Vx| +¢
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Example: Find [ tanx dx
Solution //

sin x
dx = —In|cosx| + ¢
COS X

Example: Find [ 2xtan(5x% — 1) dx

Solution /
sin(5x% — 1) -5 - "
jzxcos(sz - dx x— = ?lncos(Sx —1D+c

2. Exponential Function
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Properties of e*

l.e'™& eln = 1.Example: e™S"* = sin x

229=1& e™¥ = —

e

3. (e*) =e*

4%y =<
: ~

5.eXtY = eX ¥
Derivative of e*

d
y=e" — d—i = e"du

Example: y=eS" '* Findy

Solution /
7 — esin‘lx 1
V1 — x2
o e* . —
Example: y=In Tror Findy
Solution //
(1+e¥)xe**x1—e*xe*x1
- (1 + e*)? 1
y eX 1+ e*
1+ e*
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Integration of e*
j etdu=e"+c

-1
etan X

dx

Example: Find [

1+x2

Solution //

-1
— etan X

Example: Find [ xe* ~3dx

Solution //
2

2_ 1,2
=[xe* Pdxx>=-e"" +c
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