INTEGRALS OF THE TYPE [ f'(x) [f(x)]"

You have seen this type of integral before (e.g. with integrals like IZx(xz +1)Pdx= %(x2 +1)* +C). This section will

consider trigonometric integrals such as Icosx sin® xdx, i.e. where f(x) = sinx and f’(x)= cosx. In trigonometric
integrals of this type the substitution will not always be given.

Example 16
z
(@) Find Icosxﬁnz xdx. (b) Evaluate I: sinxcos® x dx.
3
Solution

(@) Icosxsinzxdx: Letu=sinx,%=cosx
Icosxsin’xdx=ju2x%xdx
=qudu

=15 =1
=3u +C 3mn 3x+C

If you can recognise that jcosxsinzxdx is of the form Ij’(fo(x))zdx =%(f(x))3 +C,

then you can write the answer immediately as Icosx sin® xdx = B-sin’x +C.

X
2 2.1 _ du _ _ X .1 =7 e
(b) J'%smxcosxdx. Let u=cosx, -==sinx For x=%3,u=g;forx=5,u=0
0
’:sinxcoszxdx=j,-u2x§f:—xdu
z 1
—L-u du

= —3 3]1 0+3x(3 )

Note: The result I —u’du= Iz *du (reversing the limits of the integral and changing the sign of the

integrand) could have been used. Also: j sinxcos’ xdx = -I (=sinx)cos’ xdx
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Substitution simplified

If you treat -Z—x'-‘- like a fraction, then %‘- xdx=du.

If u=sinx, then z: =cosx can be written as du = cos xdx.

You are really replacing f“(x)dx by du. This makes the algebra involved much simpler.

Example 17

Findjtanzxseczxdx.

Solution

Let u = tan x, du = sec’ x dx: Imnzxseczxdx=_[u2du

=%u’+C= tan’ x+C

1
3
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