Math 107H

A not-so-short table of integrals

First building blocks:

" Tt _ 1 - e
2" dx = + C (provided n # —1) de:lnm—i—C e de =—+C
a

n+1
[ sin(kz) dz = — cos(kz) +C [ cos(kz) dz = smgfka:) +C

[sec?x dz = tanz + C [secx dz = In|secz + tanz| +C  [secztanz dz = secx + C
[esc?xdr = —cotz + C [escxde = —In|escx +cotz|+C  [cescxcota dv = —cscx + C

Jtanz dz = In|secz| + C [cotx dz = In|sinz|+ C
[ agliﬂ = Arcsin(Z) + ¢ [ %25 =1 Arctan(Z) + ¢ [ lem — LArcsec(Z) + ¢
Reduction formulas:

1
/x”e‘” dr = —z"e® — /x”_le‘” dx  |by parts: u = z"|

a a

-1
/x” sin(bz) dr = - % " cos(bx) + Z /x”_l cos(bx) dr  [by parts: u = z"]
1
/x” cos(bzx) dr = 51’” sin(bz) — %/x”_l sin(bx) de  [by parts: u = x"]
n [sin"z dr = —sin" ' xcosz + (n—1) [sin" ?x dr  [by parts: dv = sinz dx]
n [cos"z dz = cos" txsinz — (n—1) [cos" 2z dx  [by parts: dv = cosz dz]
(n—1) [sec"x dz = sec" 2ztanz + (n — 2) [sec" 2z dx  [by parts: dv = sec? z dxz]
Jtan"z dz = [1/(n — 1)]tan" "'z — [tan" 2z dx  [by u-subs: tan®z = sec’ z — 1]
Jeot"z dx = — [tan"w du | _, Jesc"x de =— [sec"udu | _, _
- -2

Special forms:

1
Je*® sinbx dz = m[aeam sin(bx) — be®” cos(bz)] + C [Or: remember the basic form, and % 1
a
1
Je** cosbr de = —— e [be® sin(bx) + ae cos(bx)] 4 C [Or: remember the basic form, and 7=
a

]
sin(ax) sin(bx) = (1/2)[cos(a — b)x) — cos((a + b)z)] ; integrate that instead! [Or: by parts, tw1ce']
sin(ax) cos(bx) = (1/2)[sin(a + b)z) + sin((a — b)x)] ; integrate that instead! [Or: by parts, twice!]
cos(ax) cos(bx) = (1/2)[cos(a —b)z) + cos((a+b)z)| ; integrate that instead! [Or: by parts, twice!]
[ sin" z cos™ z du :
if n or m odd, set aside one of sinx dx or cosx dxr and convert the rest,
using sin? z + cos?z =1
if both n, m even, convert all to powers of sinz and use reduction formula
sin™ x
[ sec™ ztan™ x dx = /w dx :
cos x
if n even, keep two, convert using sec? x = tan? z + 1, and u-sub:
integrand is (powers of tan)(sec® x dx)
if m odd, keep one each, using tan® xz = sec? x — 1, and u-subs:
integrand is (powers of sec z)(sec z tanz dx)
otherwise, convert tan x’s to sec z’s and use reduction formula.

cos™ x " m " m
————dr= [ csc"zcot"x dr = — [ sec” utan" u du ‘u—

—

sin™ "™ ¢ 77
dx sinx dx cosx dx )
— = T = — T ; n,m both even is a bear...
s x cos™x sin 2 cos™ x sin” x cos™t1 x
. 1
1 cos?! z or sin®*x  [2(1 & cos(2x)]k
T = 5 = T ; u-sub (u = 2x) and expand out... !
sin®" x cos?™ x (sinx cos x)?" [5 sin(2x)]"



