INTEGRATION OF sin? x and cos? x

I sin® xdx and Icosz xdx cannot be found without using a substitution. However, a useful substitution comes from the

formulae for cos 2x. This may not be given in a question, but you must be able to use it when necessary.

. 2 T
The important results are as follows: €os2x =cos x=sin"x
Using cos’x + sin’x=1: cos2x=2cos’x - 1
+
e c;st

Thus: J‘cos2 xdx = %I(l +cos2x)dx

N L (AT
=3 x+zsm2x)+C

1. .1
—2x+4sm2x+C

Similarly: cos2x=1-2sin"x

Thus: jsinz xdx =% (1-cos2x)dx

x-%sin2x+C

Example 13
(a) Find 3Isin2xdx. (b) Evaluate Iicoszxdx. (c) Find Icos23xdx.

2

Solution
(a) 3jsin2xdx =3 % %j(l —cos2x)dx

=3[,
| i

sin2x)+C=3Tx_3si:2x+C

 ; 5
(b) J"coszxdx=%j '(l+c052x)dx (c) J‘cosz3xdx=% (1+cos6x)dx
=1 a1

b | =

1 in6x
[x+sin22x]i =5(X+T)+C

X , sinbx

2t *C

2 =

sin-’-zi-(—lzh%sin(—n)]

Il
Rl = o=
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INTEGRATION OF sin? x and cos? x

Example 14
Find the area bounded by the curve y = sin’x, the x-axis and the ordinates at x = % and x= -’-ZC
Solution ‘
Sketch the function. Area= j : sin® x dx
s
y

x
=1[%q-
= ng. (1=cos2x)dx
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—2\3+ 4]— 4 Square units
Example 15

The region under the curve y = cos2x between x =—”— andx= —7 is rotated about the x-axis. Calculate the volume
of the solid of revolution formed.

Solution -
Sketch the function. Volume = Il.'j ‘x yldx

-l =

= nI cos® 2x dx
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(14 cosdx)dx
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