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Integration of the elementary Functions (Continued)

Some useful trigonometric formulas:

cos? (x) = 1+cos(2x)
2
sin’ (x) = 1- cozs(Zx)

Useful integrals:

[ cos?(x)dx = §+ i sin(2x) + ¢

J.sinz (x)dx = %—%sin@x) +c

EXAMPLES

1. Substitution Technique

Using of the substitution technique for indefinite integral evaluation:

Z=3X—)Z'=3—)%=3

J. cos(3x)dx = d;i :I cos(3x) % =
dz = 3dx — dx = ?Z

= % [ cos(z)dz =§sin(z) te= %sin(3x) +c

In general for any function f(x) anda = const :

, dz
z=ax—>zZ =a—>—=a &
If(ax)dx= dZ,Z :J.f(ax);=
dz =adx —> dx=—
a
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Using of the substitution technique for definite integral evaluation:
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2. Integration by Parts

In general formula of integration by parts can be written as:
b b
! b !
[ )¢/ @)dx = f()g)], - [ g(x)f (x)dx

Using integration by parts:

z f=x—>f"=1
xcos?(x)dx = =
.([ (x) g’:cosz(x)—>gZJ.COSz(X)dx:%‘F%Sin(ZX)
x 1. Ti(x o1
= x(—+—sm(2x)j —_[(—+—Sln(2x)jﬂdx =
274 L o274

=7 (% +%sin(27r)j - 0(% +%sin(0)j - I(% +%sin(2x)}d =

i
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:”__j(f+lsin(2x)jd =7[——l.|.xdx—lj‘sin(2x)dx =
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