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1
Example | —— dx.
P / vz -9

The integrand contains vz2 — a2, so we should use the trig substitution:

z = asect = 3sech
dr = 3secftand db
3T

where0<9<gor7r<6‘<7

Now, we find expressions for the components of the integrand:

z2—-9 = +/9sec?6 -9
= 3vsec?0 -1
= 3Vtan?6
= 3|tand)|
= 3tan# (since tanf > 0 in our restricted domain for 6!)
x = 3secl

And now we do the integral:

_ / 3secHtan b db
B (3secH)(3tanb)

1
= - [db
3/

1
= -0
3+c

e ()
= =—arccos | — | +ec,
3 T

1 ) 2 -9 N
or = —arctan| ——— ¢
3 3 ’

1 . (\/129>
or = garcsm — | +c

/ dzx
z2y/22 -9

X

We could pick any one of the last three expressions for the integral. There are other expressions for the
integral as well.

If you compare this with Mathematica’s result, you may think you have made an error. If you use the identity
arctanx = — arctan(1/x) 4+ 7/2, you can show the two results are the same.
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1
Example / V2 — 22 dx.
0

The integrand does not look like any of the forms we can use trig substitution on. We must therefore modify
it before we can use trig substitution.

[
| m—=
/11d
2/0 ﬁdu

[ o
—_—dx
0o V2x — 22

T Substitution: U=y . U
du L r=1—-u=1

the integrand has a va? — u2, so we should use the trig substitution:

u=asinf = 2sinb
du = v/2cos 6 df
where _TW <0<

ol 2

Instead of back substituting later, we can change the limits of this definite integral right now:
When u = 0, then 6§ = arcsin0 = 0.

When u = 1, then § = arcsin(1/v/2) = 7 /4.

Now, we find expressions for the components of the integrand:

V2—u?2 = V2—2sin%0
— V31 sin?h
= V2Vcos2 6
= \/i\c059|

= V/2cos# (since # runs from 0 to 7/4, cos§ > 0)

And now we do the integral:

1 /4
[ Vo < o [0
0 0 V2 cos 6

/4
= 2/ do =207/ ==
0 2



