Trigonometric Substitution Using Secant

Substitution:
r =2secH, dxr=2secHtanfdb
Va2 —4=2tanf
Integral Transformations:
Original Integral Substitution Transformed Integral
1 1
/\/ﬁdaf /m~28609tan9d9 /Secedﬂ
2sec
'/\/%dx /2:;9 - 2sec ftan 0 df /286029d¢9
2 2 9 2 i
/xidx /M - 2secftan 0 df /4sec39d9
V2 —4 2tan6
3 2sec 3
/\/%dx /% - 25ec  tan § df /8sec49d9
Va2 —4 2tan 0
/Ldﬂc / an - 2sectanf db /2tan29d9
T 2sec
Va2 —4 2 2
/de /ﬂasecetanede /ta“ i
2 4sec?f sec 0
Va2 —4 2tan 6 tan? 6
- d —  -2secftanfdf ——do
/ 3 . /(2 sec )3 secttan /25ec29
1 1 1
/7@5 /7~2se09tan9d9 /fdb‘
zvz2 —4 2sech - 2tand 9
1 1 1
—dx /—-288(?91]8119(19 / df
222 — 4 4sec?0-2tanf 4sech
1 1 1
—dx /—-ZSeCGtanGdG /7d0
322 — 4 8sec3 0 - 2tanf 8sec2 0

Note: Some integrals, such as / dx, can also be solved using u-substitution with v = z? — 4,

x
V2 —4

leading to du = 2z dz.



Substitution:

Integral Transformations:

T = 2sin6,

Trigonometric Substitution Using Sine

dx = 2cos 0 db

V4 — 22 =2cosb

Original Integral Substitution Transformed Integral
/$d:€ / ! 2cos 0 db /d9
J V4 — 2 J 2cosf
" T " 2sin 6 .
/ﬁdx /2cose~20080d9 /281n9d9
z? (2sin 6)? o
/mdz /WQCOSQCZH /45111 9d9
x3 (2sin 0)3 3
/ﬁdl‘ /mQCOSGdQ /SSIH ()dg
N/ ) 9 cos
/7xd$ / c959-20059d9 /2003290809d9
T 2sin 6
/4 — 12 2 | 2
/7“@« /ngacosede /%d&
x2 4sin“ 60 sin“ 0
N 2
/uda: /ﬂﬂcos@d& /%d@
a3 (2sin0)3 4sin® 6
1 1 1
/:E\/4—x2dx /251n0-2cos9.20059d9 /2sin¢9d9
1 1 1
e — _— 2 6 do ——df
/ x2\/4 — 22 “ / 4sin®6 - 2cos b o8 / 4sin’ 6
1 1 1
—_——dx _— .2 0do ——df
/ 34 — 22 v / 8sin® 0 - 2cos 0 o8 / 8sin’ 0

Note: Some integrals, such as

e

leading to du = —2x dx. Additionally, /

1
V4 —?

dx, can also be solved using u-substitution with v = 4 — x

dx can be solved using arcsin(f).
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Substitution:

Integral Transformations:

T = 2tané,

dx = 2sec? 0do

Va2 +4=2sech

Trigonometric Substitution Using Tangent

Original Integral Substitution Transformed Integral
1 1
—d -2sec? 0 db 0 do
/ Va2 +4 v / 2secd /Sec
x 2tand 9
/\/ﬁdx ,/25600.2860 0do /2sec€tan9d0
2 2tan 0)?2
/xidaz /ﬂasec?ada /4sec0tan20d9
Va2 +4 2sect
x3 (2tan )3 9 3
/\/ﬁdx /m2bec 0do /SSeCQtan 0do
/22 1 4 2gsecf 2sec?
/ VIR e / 50 D sec? 0 db / )
T 2tan tan 6
Va2 +4 2secf sec® ¢
/de /L‘;asec?ede /%d@
2 4tan® 0 tan” 6
Vaz+4 2sect 30
/Ldm /Lcs.gsec?gdg /%
3 8 tan> 6 2tan” 6
1 1 sec 6
—d — . 2sec’6db
/x\/x2+4 v /2tan9-23ec€ sec /2tan¢9
1 1 sec 6
———d — . 2sec’fdb —_—
2\/2? + 4 v / 4tan® 6 - 2secd See / 4tan? 6
1 1 sec 6
——d — . 2sec’Hdb / —_—
/x3\/x2 +4 v /Standﬁ sech O Stan® ¢
x
Note: Some integrals, such as /7 dx, can also be solved using u-substitution with v = z2 + 4,
VrZ+4

leading to du = 2z dzx.



