
Trigonometry

csc θ =
1

sin θ
sec θ =

1
cos θ

tan θ =
sin θ

cos θ
cot θ =

cos θ

sin θ

cot θ =
1

tan θ
sin2 θ + cos2 θ = 1

1 + tan2 θ = sec2 θ 1 + cot2 θ = csc2 θ

sin(−θ) = − sin θ cos(−θ) = cos θ

tan(−θ) = − tan θ sin(π/2− θ) = cos θ

cos(π/2− θ) = sin θ tan(π/2− θ) = cot θ

sin(x + y) = sin x cos y + cos x sin y cos(x + y) = cos x cos y − sinx sin y

sin(x− y) = sin x cos y − cos x sin y cos(x− y) = cos x cos y + sinx sin y

tan(x + y) =
tanx + tan y

1− tanx tan y
tan(x− y) =

tanx− tan y

1 + tanx tan y

sin 2x = 2 sin x cos x cos 2x = cos2 x− sin2 x

= 2 cos2 x− 1 = 1− 2 sin2 x

tan 2x =
2 tanx

1− tan2 x

sin2 x =
1− cos 2x

2
cos2 x =

1 + cos 2x

2

sinA cos B =
1
2
[sin(A−B) + sin(A + B)]

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

cos A cos B =
1
2
[cos(A−B) + cos(A + B)]

Differentiation rules
d

dx
(sinx) = cos x

d

dx
(cos x) = − sinx

d

dx
(tanx) = sec2 x

d

dx
(cot x) = − csc2 x

d

dx
(csc x) = − csc x cot x

d

dx
(sec x) = sec x tanx

d

dx
(ex) = ex d

dx
(ax) = ax ln a

d

dx
(ln |x|) =

1
x

d

dx
(loga x) =

1
x ln a

1



d

dx
(sin−1 x) =

1√
1− x2

d

dx
(cos−1 x) = − 1√

1− x2

d

dx
(tan−1 x) =

1
1 + x2

d

dx
(cot−1 x) = − 1

1 + x2

d

dx
(csc−1 x) = − 1

x
√

x2 − 1
d

dx
(sec−1 x) =

1
x
√

x2 − 1

Table of integrals∫
u dv = u v −

∫
v du

∫
1
u

du = ln |u|+ C∫
eu du = eu + C

∫
au du =

au

ln a
+ C∫

sinu du = − cos u + C

∫
cos u du = sinu + C∫

sec2 u du = tan u + C

∫
csc2 u du = − cot u + C∫

sec u tanu du = sec u + C

∫
csc u cot u du = − csc u + C∫

tanu du = ln | sec u|+ C

∫
cot u du = ln | sinu|+ C∫

sec u du = ln | sec u + tanu|+ C

∫
csc u du = ln | csc u− cot u|+ C∫

du√
a2 − u2

= sin−1 u

a
+ C

∫
du

a2 + u2
=

1
a

tan−1 u

a
+ C∫

du√
u2 + a2

= ln(u +
√

u2 + a2) + C

∫
du√

u2 − a2
= ln |u +

√
u2 − a2|+ C

Arc length and surface area

ds =

√
1 +

(
dy

dx

)2

dx =

√
1 +

(
dx

dy

)2

dy

arc length =

∫
ds

surface area =


∫

2πy ds rotate around x-axis∫
2πx ds rotate around y-axis
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