Math 252

Trig Substitution Example

Find
/ V1+2z2de
Let
r = tanf
dz = sec? 6d6

Then we have

/\/1—|—a:2d:c=/\/1—|—tan29~sec29d9
:/\/se029~sec2¢9d0

= /sec3 0de

/secgﬂdﬁzsecﬁtanﬁ—/sec@tan20d9

=secfhtanf — /sec f(sec®f — 1) dh

zseCOtanO—/se039d9+/5609d0

Then

2/sec39d9zsecetan9+/sec9d9

/sec39d9: % (sec@tan9+/se09d0>

= % (secftanf + In|sect + tan b))

From z = tan @ and tan? 6 + 1 = sec? # we have
sec = +/1 + 22 We conclude

1
2

/\/1+x2dx:

(:c\/1+x2+ln‘x+ \/1+x2D+C

Recall tan? 6 + 1 = sec? 6

We now have to find [ sec®6d6.

Recall that d/dz tanz = sec® z or [sec’ z = tanz
Then integrating by parts we have
u = secf and v’ = sec? 0

u =seczrtanf and v = tan

Now we need to find [ secdf

/SeC9d92/86C9~wd9
secl + tan 6

B / sec2 @ + secftand
B sec + tan 6

Let u = sec + tan 6
then du = sec § tan 6 + sec? 6 dé

secd + tan 6 U
= In|ul
= In|secf + tan 6|

/sec29+sec9tan9 o — d7u



