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The Natural Logarithm Function
Rules of arithmetic logarithms :- for any x > 0 and y >0 and any exponent n:

lL.In(x*xy)=Inx+1Iny
x —_ —
2. ln (;) =Ilnx-Ilny
3. In(x") =ninx
1
4, ln(;) =—Inx
5. In(¥x) = ~Inx
n

Derivative of Natural Logarithm Function
If u is a differentiable function of x, and f = In(u) then the derivative of fis :-

Y2 gy = &
dx dx W Ty
Examples:- Find derivative of the following functions:-

1. y = In (5x)
5 1

‘y =§= -

X

2.y =In (5x* + 8)
..'} :y':: 10x

5x2+8




3.y = In(tan3x)

i o 3tan?x xsec’x _ 3 sec?x

tan3x tanx ’

4.y = In(sin(2x))
)y = 222 - ) cot2x

sin2x

5.y =In(ln2x)
2

- oy = E=
In2x x xln2x

6.y = sin~1(In2x)
> ¥ 1 2
y = 1-(In2x)2 * 2x

7.y = In(cos™1(x))
-1
o J1-x2 _ -1 1
.y T cosTlx [1_x2 * cos1(x)’

The Exponential Function (e”*)

Exponential function :defined as the inverse of the natural logarithm function .
Law of exponential function (e*) for all real numbers x and y :

1. eXtY = e* x Y

X
A &
2.e >
1

-x _
3.e* = g

4. (e*)Y = e*v.

Derivative of exponential function:-

If u(x) is a differentiable function of x, and let f(x) = e*™® | then the derivative
of fis:-



df_ d o du
dx- dx€I =€ o

Examples: Find y of the following functions:
l.y= e3* =) g = 37«3 = 3e3*%,

2. y = 65x2+1 ‘ y' — eSx2+1 *10x = 10x * eSx2+1-
3.y = cos (e**)mm) y = —sin (e**) x e** x 2 = —2e?* « sin (e?*).

4.y =2 mm) y =e'™m%* «sec?(2x) * 2 = 2 * sec?(2x) x et 2%,
_ VT T eVE s (L
y-et v o)

6. y = e(sinx+§/§) ‘ yr _ e(sinx+3{/§) % (COSJC + 3;)
3x2

7.y = tan~1(e3*) Y y = m* e3*x 3.

1

1-x2

8. y = esin_lx ‘ y' — esin_lx *

The General Exponential Function

If a is a positive number, then a* = e = e*"® for example
2\/§ — e\/§ln2

Derivative of General Exponential Function:

Ifa > 0 and u is a differentiable function of x, then a* is a differentiable
function of x and:

—at = a**lna *@
dx dx



Examples: Find y  of the following functions:

1.y=32*> __, y =325 «In3 %2

2.y = 5sinx > y = 55X 4« [n5 xcos x

3.y=5% —> y =5%x«In5 » %

4.y = x*xsin (2%)
y =x%x COS(Z"Z) * (2"2 * In2 x 2x) + sin (2"2) * 2X .

5.y =2Sithx  —— 4 — 2SinhX . 1 2 x coshx.

6.y= x*= elnx” — pxlnx
. 1
y = e"’"x*(x*;+lnx * 1)

= e*"* (1 + Inx)
=x*(1+1Inx).

7.y = tan~1(23%)

1 2
* 23% %« In2 x (6x).



