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3.3.4 Trigonometric substitution

Example
We know that

1
——dr=sin"'z+e,
/ V1 — 22

since

1
—(sin"tx) =

dx V1—a?
Actually, we can work out this integral by a substitution like z = sinu because we

know that

1 —sin? u = cos® U,

and
dx

— =cosu or dxr = cosu du.
du

Thus, we calculate the integral as

/ L4 / Y g du=u+c=sin"'z+
———dr = | ——— du= u=u+c=sin" z+c.
V1—a? V1 —sin?u
Example
1 d 1
/ T2 dr =tan 'z +¢, since %(taun_1 x) = 1T

Let us try the following

Tz = tanf
dz 1 9
— = ——— =1+tan“0
df  cos20 +tan

dx = (1+tan? @) do

1 1 ) B
/szdx:/mfmae““an ‘) de:/ dh=08+c=tan"z+c.

Example

1
4
/1+2x2 .

This is similar to the previous example. If we try

V2x = tan6

1
dr = E(1+tam? 6) do

0 = tan"'(v/2z)



/

1

-4
1+2:2 @

/1 dz
1+ (V2z)?

1 1
\@/ 1+ tan29(
1
V2
itaun_l(\@m) +c.

V2

1+ tan”6) df

0+c
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