6.11
6. Techniques of integration

6.1 Integration by substitution
2
Exl: [<xdx==x"+c
J/xax=3xi+
2
Iﬁdu = §u ‘+cC

Let u=1+x?

j\/1+ x2d(1+x2) = %(1+ x2)% + ¢

—F+c  |If B

=F(g(x)+c

2. [, (9099 0)a

= [ t(g(x)
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Ex2: .[\/2x+ 1dx

Sol. 1: Let u=2x+1

Sol. 2: Let u=+/2x+1
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Sol. 3: j\/2x+1dx =%j\/2x+1d (2x+1) =%-§(2x+1)% +c =%(2x+1)% +c

Ex3: j: X(1—x)"dx

Sol. 1: Let u=1-x

Sol. 2: j:x(l— X)"0dx =

Basic i

—du=Inju|+C
u

. ja“du
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) _[sin udu = —cos
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10. jsecu tanudu =secu+C
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11. _[cscucotudu=—cscu+C
12. Itanudu=|n|secu|+c:—ln|cosu|+c
13. Icotudu:ln|sinu|+c:—ln|cscu|+c

14. [secudu=In|secu-+tanu|+c
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15. Icscudu =In|cscu—cotu|+c

du =sin~ —+C
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17. Ia2+u2 du =gtan g‘l'c

18. I ! du = lsec‘1 u

uvu?-a? a a

+C

19. jsinh udu =coshu+C

Ex4: I(x—l)“dx EX5: I e dx
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Ex8: J.de Ex9: Iﬁdx
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(2) x"dx= ildx”l, r=-1

r+
X 1
Ex10: dx Ex11l: | ————dx
‘[\/1—4x2 J-\/;(\/;+1)

Ex12: J.xe‘X2 dx

u

(4) e’dx=de*, e

Ex15: jeex“‘dx
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(5) smxdx—écosx cos xdx =dsin x

- m@UENErn Taiwan Unlver3|ty

Ex18: Show that @jtan xdx = In|secx|+c @Isec xdx = In|secx +tan x | +C
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(6) sinhxdx =d cosh x, coshxdx =d sinhx

Ex19: jcosh 2xsinh? 2xdx

Theorem: Integration of even and odd function

(1) If f isodd function = [  f(x)dx=0  (Fig.6-1)

[f isodd <

f the graph of f s

@ If f is

[f X) <> thegraphof f
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sin® x

Ex20. Evaluate dx
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