
Identities & Basic integrals
Math 351.01, Calculus III, Fall 2017

1. (a) sin2 x+ cos2 x ≡ 1

(b) sin2 x ≡ 1
2 (1− cos (2x))

(c) cos2 x ≡ 1
2 (1 + cos (2x))

(d) cos2 x− sin2 x ≡ cos (2x)

(e) sin (2x) ≡ 2 sinx cosx

(f) tan2 x+ 1 ≡ sec2 x

2. (a) sinA cosB ≡ 1
2 [sin(A−B) + sin(A+B)]

(b) sinA sinB ≡ 1
2 [cos(A−B)− cos(A+B)]

(c) cosA cosB ≡ 1
2 [cos(A−B) + cos(A+B)]

Table of Basic Integrals

∫
xn dx =

1

n+ 1
xn+1 + C, n 6= −1 (1)∫

1

x
dx = ln |x|+ C (2)∫

ex dx = ex + C (3)∫
ax dx =

1

ln a
ax + C (4)∫

sinx dx = − cosx+ C (5)

∫
cosx dx = sinx+ C (6)∫

secx dx = ln | secx+ tanx|+ C (7)∫
sec2 x dx = tanx+ C (8)

∫
1

a2 + x2
dx =

1

a
tan−1

(
x

a

)
+ C (9)

∫
1√

a2 − x2
dx = sin−1

(
x

a

)
+ C, a > 0 (10)

Some useful formulae

1. ∫∫
D

f(x, y) dA =

∫ β

α

∫ b

a

f(r cos θ, r sin θ) rdrdθ

where
D = {(r, θ), α ≤ θ ≤ β, a ≤ r ≤ b}

2. ∫∫∫
E

f(x, y, z) dV =

∫ β

α

∫ h2(θ)

h1(θ)

∫ u2(r cos θ,r sin θ)

u1(r cos θ,r sin θ)

f(r cos θ, r sin θ, z)r dzdrdθ

where

E = {(r, θ, z)|α ≤ θ ≤ β, h1(θ) ≤ r ≤ h2(θ), u1(r cos θ, r sin θ) ≤ z ≤ u2(r cos θ, r sin θ)}

3. ∫∫∫
E

f(x, y, z) dV =

∫ d

c

∫ β

α

∫ b

a

f(ρ sinφ cos θ, ρ sinφ sin θ, ρ cosφ)ρ2 sinφdρdθdφ

where
E = {(ρ, θ, φ)|a ≤ ρ ≤ b, α ≤ θ ≤ β, c ≤ φ ≤ d}


