Integral Bee Formula Sheet
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/ sin(z) dz = — cos(z)
/ cos(z) dz = sin(z)
/ sec?(z) dz = tan(x)
/ esc?(z) dz = — cot(z)
/ sec() tan(z) dz = seo(z)
/ cse(z) cot(x) dz = — cse(z)
/ ﬁ dz = arcsin(z)
/ L 4z = arctan(z)
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tan(z) dz = —In| cos(x)| = lnsec(x)

cot(z)dz = In|sin(z)| = — Incsc(x)
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Special Cases and Techniques

e For [ m dzor [ \/ﬁ dz, rewrite az?+
bx + c as a perfect square and apply standard re-
sults.

p‘qj+q . .
e For [ arrrbege A, express px + ¢ as the derivative

of the denominator times a constant, then solve.

e If we wish to find [ wdm we take cos(z) —

f(sin(2z))
sin(xz) =t
e If we wish to find [ CO;%;;Sg“dac we take cos(x)+
sin(xz) =t
e For [ ﬂﬁ% where k is a constant, divide the
numerator and denominator by 22 and then take
rTF L=t
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ax + b — t2
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f m substltute px —+ q= i

o [ (pz2+q)\/7 substitute z = £
e For fmdx, we will substitute ¢ =
tan(3) and therefore sinz = 11—32, cosr =
2
%, and dx = 14-7 dt
1 ..
e For facosz(x)+bsin2(x)+csin(3:)cos(nc)dw divide the

numerator and denominator by cos?(z) in order
to take tan(x) =t and then solve.
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For [ %dm we will try to express the

numerator N as N = aD + 3D’ +~ where D is the
denominator function.

Trigonometric Substitutions

e a? — 2% or va? — 22: Substitute x = asin(#) or
x = acos(h).

o a? + 2% or Va2 + x2: Substitute x = atan(f) or
x = acot(f).

o 22 — a? or V22 — a?: Substitute * = asec(d) or
x = acsc(f).

o Vati,\a—wz, /9 or /9L — = acos(20)
- Vi(rx—a)(b—z) - = = acos®(0) +

bsin (9)

Integration By parts
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/e cos(bx)dr = m(a cos(bz) + bsin(bx))
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/e sin(bz)dx = m(a sin(bz) — bcos(bx))

/ & (f(2) + f(@))dz = & f(x)
(@) + f(a)dz = zf(z)

Cool Things

e King’s Rule:
b b
/ f(x)dx = / fla+b—z)dz

e Feynman Trick:

b b
(i(/a f(x,t)dac) :/a %(f(:r,t))dw

e Wallis’” Integral:
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e Gamma Function:

The Beta function:
1
B(z,y) = / 711 — )y ldt =
0 F

The Riemann zeta function:
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For any integers m # n,

2m
/ sin(ma) sin(nx)dz = 0
0
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/ cos(mz) cos(nx)dx = 0
0
For any integers m,n

2
/ sin(mz) cos(nx)dx = 0
0
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Dirichlet’s Integral:

Jail-breaking :
b f(®) )
[ @i [ @) = br0) - asto
a f(a)

Complexification:

[eosestyiz =( [ e pia)

/sin zf(x)dx = %(/ e f(x)
Frullani Formula:
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Fresnel Integral:

/ cos(xQ)dx:/ sin(z?)dx = g
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