Calculus with exponentials and logarithms This basic result allows us to find the derivative of Y =InXx

The exponential function is defined y=Inx ° y=g"
ypure ¢ = ! y=2" y=x
b>0 dy = d In x Z
dx dx I viog) x
b is the base and ax is the exponent. ﬂ [%J_ - 1 I 2
The inverse function is the logarithm dx | dy X (L y=Inx
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£(x) = log, x 1

The domainof y=InXis 0<x<o

— e - d 1
When b=e= 2.7182818284590452353602874 To cover the full range of x we have a more general result &In |x| = -
then
f'(x) = f(x) ie" — X We can use the results above
dx to differentiate more general = b
expressions for exponential Iy a nb
We can use the chain rule to generalize and logarithmic functions of ny=axn
any base Iny
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o Iny=axInb In
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e to 1 million decimal places
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Integrals of exponential and logarithmic functions We can use integration by parts to integrate the logarithm of x
Since integration is the inverse of differentiation:
| [1xl0g, dx = [ 1x Indx
—b* =ab®Inb d 1 d
—_ == =1 -1 —_
dx dxln\x\ x =L xIn x InbJ‘x(dxln xjdx
[db™ =alnb[b™dx 1 . :
. Idln|x| —j;dx —mxlnx—mjdx
O | b®dx = +C X(Inx-1
.[ alnb DjldXZIn‘ch Dj|ogbdxz%+c
0 [e*dx=1e"+c X
We can use the above results to prove a more general theorem:
I f’(x)dx Summary
f (%) f(x)=b® b>0 [edx=1e+c
- jiidx f(x) = Llog, X b
f dx Ib""xdx: +C
1 |og len_x alnb
— (L " Inb | _ X(Inx-1)
f e=2718281828450 100, X =" e
f(X) d 1
O|——=dx=Inf(x)|+cC — o™ = ge™ Zdx =
.[ f (%) [ (X) dxe ae dex In|x+c
d ax ax I
d—b =ab™Inb Iﬂdlen\f(x)Hc
f (X) = cosx f(x) =X - x> dX . f(X)
f'(x) = -sinx "(y) = 3y — —In|x ==
(Si)nx 1169=3¢ - 2 o=
—|=—=dx=-|tanxdx = In| cosqd +c 3XT—=2X a2 d
Icosx j | cosq j N dx—In‘x x‘+c &logb|x|:xlnb
O _[tanxdx:— In| cos(| +¢
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