Integration 3
1. f_ll Inxdx (involve complex number)

Let y=Inx,x=¢Y, dx =eYdy. When x=-1,—-1=¢Y,y=1in, when x=1,y=0.
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Iz.f lnxdxzf yeydyzf yd(e¥) = [yey]?n—f eV dy = [yeY — Y]} = im— 2
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2. Evaluate L= f01\/1 + 4x? dx
Method 1

Let x= %tane = dx = %sec2 0do

tan—12 1 2 1 1 tan~12
L= j 1+4 (—tan 6) (— sec? Gde) = —f sec® 6d0
. 2 2 2),

Let I= [sec®0d8 = [secBd(tanB) =secOtan® — [ tan 6 d(sech)
=secOtan 0 — [ tan 0 (secO tan 0 dO) = secOtan B — [ secO (sec? 6 — 1)dO
=secOtan® — [ + [ secOdo
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secB+tan0
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2l =secOtan® + [ d6 = secOtan® + [

[ = %[secetane + In|secO + tan0|] + C
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L = i[secetane + In|sec 6 + tan Gl]tano 2 _ %[\/ﬁ X 2 + ln|\/§ + 2”
= i[x/ﬁ X 2 +In|V5 + 2|] » 1.4789428575446
Method 2

1
sz A1+ 4x2dx
0

Put 2x =sinh = dx = %coshede

J1+4x%2 =+/1 + sinh20 = cosh @



sinh™12 1 sinh™12 1 + cosh 20
f ———db
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sinh™12 1 1
L=.[ coshe(—cosh6d9)=—f cosh?0 d6 ==
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1 inh—1 1
0 7 [6 + sinh ® cosh G]Sm}(l) 2= [sinh~12 + 2\/3]
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~ 1.4789428575446

Method 3
We calculate a standard integral first [ V1 + x? dx:
Let y?=1+x? = ydy = xdx

Consider 1= [vV1+x? dx= [ydx =xy— [xdy

_1 _ _1 (x+y)(ydx—-xdy)] _ 1 xydx+y?dx—x?dy—xydy
o 1= ) =y + [ty e

_1 [xy n J-y(ydy)+y2dx—x2dy—x(xdx)] _1 [Xy n J-y(ydy)+y2dx—x2dy—x(xdx)
2 x+y 2 X+y

2_2d Z_Zd
[Xy+f(y <) i)(,y <) y] =%[Xy+f—d:$y] =%[Xy+ln|x+y|]+C
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= [xVT+x% +Infx + VI +x2[] + C
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0 0

[V5 x 2 + In|V5 + 2|] ~ 1.4789428575446
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