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CALcuLUS

TRIGONOMETRIC SUBSTITUTION

- CASE+3! In%egra/s involving Vzi-a* (where e
bj usfnﬁ substidcdion 2 aq sec@

The inverse secant substitution

Integrals involving +/x2 — a? (where a > 0) can frequently be simplified
by using the substitution

. : X
x =asecf orequivalently, 6 =sec™'=.
a

We must be more careful with this substitution. Although

Vx2—a? =ay/sec26 — 1 = avtan?0 = a|tand|,
N

we cannot always drop the absolute value from the tangent. Observe that v/ x> — a?
makes sense for x > a and forx < —a.

X a 7w
If x > a,then0 < @ =sec™' — = arccos — < 5 and tan6 > 0.
X

N by X 4]
Ifx < —a,then 5 <6 = sec™! = = arccos — < 7, and tan@ < 0.
2 a x

In the first case +/x2 — a2 = a tan 8; in the second case vx? — a®> = —a tan#6.

Please see Page #2 for Questions . ..
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QUESTIONS:

1 x
® L z-asec® = O =qaicsec o
: “sec”! ’:i

' —a* :avﬁfcl@’(

'
= 0-"1‘0“'\2 @
=a [tan O|
3 Okserve fhat ﬁ;?;?\OﬁQ‘mOﬁg
UNTT CIRCLE gence for x2o and for wi-a,

| £

Frgure of O=sec a, .
Howevcr) how is it po&séb/e, for
X £~ in the context of the
unit circle. IT'm- not e

understanding SOMCHf)iVy ,
9 _

@ P\onge of Ozsec™ [ is (00 J0%<ocT),

Howevcr) For the purpese o’F 1er3cmome4'f ic substdcdton

some. texdbooks restrict the rénge to
[0LO«TTUITLOCH]

What's aoing oh-.? How de Juﬁ[r’f 're51‘r'(c4-/m the farge.
to Hhis" The rcm%@. {m g Y syt evei in +he
range of O=sec™ !



