
cosx = eix + e−ix

2

sin x = eix − e−ix

2i
sin2 x+ cos2 x = 1

sin(x± y) = sin x cos y ± cosx sin y
cos(x± y) = cosx cos y ∓ sin x sin y

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

tan(x± y) = tan x± tan y
1∓ tan x tan y

sin x+ sin y = 2 sin x+ y

2 cos x− y2
cosx+ cos y = 2 cos x+ y

2 cos x− y2
sin x sin y = −1

2 [cos(x+ y)− cos(x− y)]

sin x cos y = 1
2 [sin(x+ y) + sin(x− y)]

cosx cos y = 1
2 [cos(x+ y) + cos(x− y)]

cosh x = ex + e−x

2

sinh x = ex − e−x

2
cosh2 x− sinh2 x = 1

sinh 2x = 2 sinh x cosh x
cosh 2x = cosh2 x+ sinh2 x

arsinh x = ln
(
x+

√
x2 + 1

)
arcosh x = ln

(
x+

√
x2 − 1

)
artanh x = 1

2 ln 1 + x

1− x

arcoth x = 1
2 ln x+ 1

x− 1

(cf)′ = cf ′

(f ± g)′ = f ′ ± g′

(fg) = f ′g + fg′(
f

g

)′
= f ′g − fg′

g2

(f ◦ g)′ = (f ′ ◦ g)g′

(xα)′ = αxα−1

(ax)′ = (ln a)ax

(loga x)′ = 1
ln a

1
x

(sin x)′ = cosx
(cosx)′ = − sin x

(tan x)′ = 1
cos2 x

= 1 + tan2 x

(cotx)′ = − 1
sin2 x

= −1− cot2 x

(arcsin x)′ = −(arccosx)′ = 1√
1− x2

(arctan x)′ = −(arccotx)′ = 1
1 + x2

(sinh x)′ = cosh x
(cosh x)′ = sinh x

(tanh x)′ = 1
cosh2 x

= 1− tanh2 x

(coth x)′ = − 1
sinh2 x

= 1− coth2 x

(arsinh x)′ = 1√
x2 + 1

(arcosh x)′ = 1√
x2 − 1

(artanh x)′ = 1
1− x2

(arcoth x)′ = 1
1− x2

∫
cf(x)dx = c

∫
f(x)dx∫

f(x)± g(x)dx =
∫
f(x)dx±

∫
g(x)dx∫

f ′(ax+ b)dx = 1
a
f(ax+ b) + C

∫
fα(x)f ′(x)dx =


fα+1

α+ 1 + C (α 6= −1)

ln |f(x)|+ C (α = −1)∫
f(x)g′(x)dx = f(x)g(x)−

∫
f ′(x)g(x)dx

t = tan x2 sin x = 2t
1 + t2

dx
dt = 2

1 + t2
cosx = 1− t2

1 + t2

u = tanh x2 sinh x = 2u
1− u2

dx
du = 2

1− u2 cosh x = 1 + u2

1− u2

ex = 1 + x

1! + x2

2! + x3

3! + · · ·+ xn

n! + · · ·

cosx = 1− x2

2! + x4

4! −
x6

6! + · · ·+ (−1)n x2n

(2n)! + · · ·

sin x = x− x3

3! + x5

5! −
x7

7! + · · ·+ (−1)n−1 x2n−1

(2n− 1)! + · · ·

cosh x = 1 + x2

2! + x4

4! + x6

6! + · · ·+ x2n

(2n)! + · · ·

sinh x = x+ x3

3! + x5

5! + x7

7! + · · ·+ x2n−1

(2n− 1)! + · · ·

1
1− x = 1 + x+ x2 + x3 + · · ·+ xn + · · ·

(1 + x)α = 1 + αx+ α(α− 1)
2 x2 + · · ·+

(
α

n

)
xn + · · ·


