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Indefinite integral (Outside syllabus)
Created by Mr. Francis Hung on 20220210. Last updated: 12 February 2022.

To evaluate J\/ X —a*dx.

d(sec®) _

Prerequisite sec O tan 6.

First, we have to evaluate I = J. sec 6dO.

Let y = In(sec 6 + tan 0)

Q=;[ﬁsecetan9+secz 0)
dx secO+tan©
=; [tan 6 +sec B) [JecB = sec O
secO+tan0
Tt Tt
O y:Iseced6:1n|sec 0 +tan 6| + C, —5<9<§.

Next, we find the integral J = j sec’ 6d0.
J= j sec’ BdO = I sec O[Hec’ 6dO
=J.sec o1 +tan6)d0
= j sec 6d0 + I sec Otan” Bd0O
=In|sec®+tan 6] + j tan 8d (sec 8)

=Inl|sec O+ tan 6] +sec B tan 6 — J. sec 0d (tan 0) , using integration by parts

= sec 0 tan 0 + In|sec B + tan 6] —J‘sec3 0do
2J = sec B tan 0 + In|sec O + tan 6] + Ci

J:%secetan6+%ln|sece+tan ol +C,

Let x = a sec B, then x* —a” =atan 0, dx = a d(sec 0)

J-\/ x* —a’dx
=J.a2 tan 8d (sec 0)
=a’ (sec Btan O — jsec3 Gde)

=a’ {sec GtanG—(%see@tan9+%ln|sece+ tan 9|ﬂ +C,

:%a2 (secBtanO—In|sec O+ tan8|) +C,

=%(x\/x2 -a* -a’In J+C2
:%(x\/x2 -a’ -a’ ln‘x+\/x2 —az‘)+C,x2 |a|

If x < —al, let y = —x, then dy = —dx

x Nx'-a’
Z+

a

j\/xz —azdx=—_[\/y2 —azdy=—l(y\/y2 -a’-a’ ln‘y +4/y? —az‘)+C

2

=—l(—)cxlx2 -a’ -a’ ln‘—x+\/x2 —az‘)+C

2

1
2

(xxlx2 -a’ +d’ ln‘—x+\/x2 —az‘)+C
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Indefinite integral (Outside syllabus)

(4)  To evaluate j Va? +x%dx.

Let x = a tan 0, then x/m:a sec 0, dx = a sec’> 0 dO
[Va* +xdx

=J.asec9D1sec2 0de

=a2J.sec39d9
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(sec Btan O + 1n|sec 0 + tan 6|) +C,

2 2
Vva® +x X
[x\/az +x* +a’ln—+=

a

a

)+C

xa* + x? +azln‘x+\/a2 + x?
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Indefinite integral (Inside syllabus)

1
() —dx
[
Let x = asin 6, then va?—x> =acos 0, dx = a cos 6 dO
[
a? - x2

LdicosO dO

=jacose
=[d0
=0+C

=sin”' (ﬁj +C
a

1
2 ——dx
) szmz
Letx=atan O, then va’+x> =asecB, dx=asec?6db
1
——dx
J.xz +a’

Chsec’ 0 dO

ja2 sec’ 0

1

=16+C
a

=ltan_1 (ﬁj +C
a a
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