Integration Properties

Property:

Example:

J-kf(x)dx = kff(x)dx

f7x3dx = 7fx3dx

J-(f(x)+g(x))dx=ff(x)dx + fg(x)dx

f(Zx‘L + x7%)dx =f2x4dx + fx‘5dx

[ - g)ax= [ rwax - [ g

f(Zx‘* —x7dx = f 2xtdx — fx‘5dx

You will often use these fraction, root and exponent properties to simplify before integrating or finding antiderivative:

a+c:E+£ Vx = x1/2 Yxm = xm/n x_lzl izx_n
b b b X x™
Antiderivative/Integration Rules
Rule: Example:
fkdxzkx+C f8dx=8x+C
xn+1 x6+1 X7 1
n = — 6 = = — = — 7
fx dx n+1+C (n=-1) fxdx 6+1+C 7+C =X +C
fexdx=ex+C
. ekx s e3x
X - x -
fe dx—k+C fe dx 3+C
X X
faxdx=—+C fodx=—+C
Ina In5
1
f—dx=ln|x|+C
X

24+ x—x3

Vx

Example: Find the indefinite integral dx

Step 1: Simplify the integral

2 x  x3 2 x x3
L. 2 _ _ _ -1/2 | 1-1/2 _ ,3-1/2
f(ﬁ-l_\/} \E) dx f(xl/z +x1/2 x1/2> dx f(Zx + x b )dx
= j(Zx‘l/Z +x/2 — x5/2)dx
Step 2: Integrate
Dp=1/241  1/241  5/2+1 2xl/2 4312 472
I VI P B B A
2 2 2t 2 2 2

= 4x1/2 +§x3/2 —;x”z +C
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Antiderivative/Integration Rules Involving Trigonometry

fsinxdx =—cosx+C

fcosxdx =sinx+C

fseczxdx =tanx +C

fcsczxdx= —cotx+C

fsecxtanxdx =secx+C

jcscxcotxdx = —cscx+C

ftanxdx = —In|cosx|+C

=In|secx|+C

fcotxdx =In|sinx|+C

fsecxdx = In|secx + tanx| + C

fcscxdx =In|cscx —cotx |+ C

1 1 _u
fﬁdu=—tan —+C
a“+u a a

. _1u
u =sin""—+°0C
a

1
—d
f\/az —u?

sin 2x

Example: Find the indefinite integral f :
sinx

Step 1: Simplify the integral
Use trig identity sin2x = 2sinx cosx

J‘Zsinxcosx

- dx = chosxdx
sin x

Step 2: Integrate

JZcosxdx =2sinx+C
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