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cosh(x) = ex+e−x

2 ,

sinh(x) = ex−e−x

2

sin(α± β) = sin(α)cos(β)± cos(α)sin(β)
cos(α± β) = cos(α)cos(β)∓ sin(α)sin(β)

cos(α) + cos(β) = 2cos(α+β
2 )cos(α−β

2 )

cos(α)− cos(β) = −2sin(α+β
2 )sin(α−β

2 )

sin(α)± sin(β) = 2sin(α±β
2 )cos(α∓β

2 )
1 + tan2(α) = 1

cos2(α)

1 + ctan2(α) = 1
sin2(α)

sin(2α) = 2sin(α)cos(α)
cos(2α) = cos2(α)− sin2(α)

sin2(α) = 1−cos(2α)
2

cos2(α) = 1+cos(2α)
2

tan(2α) = 2tan(α)
1−tan2(α)

ctan(2α) = ctan2(α)−1
2ctan(α)

tanα
2 = sin(α)

1+cos(α) =
1−cos(α)
sin(α)

n∑
k=1

qk = qn+1−q
q−1 , loga b =

ln(b)
ln(a) , (a+ b)n =
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(
n
k

)
akbn−k, an − bn = (a− b)

n−1∑
k=0

akbn−1−k
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(arccos(x))′ = −1√

1−x2
, (arcsin(x))′ = 1√

1−x2
, (arctan(x))′ = 1

1+x2

Taylor expansion with the remainder in the form of Lagrange:

f(x) =
n∑

k=0

f(k)(x0)(x−x0)
k

k! + f(n+1)(θ)(x−x0)
n+1

(n+1)! , |θ − x0| ≤ |x− x0|.

Taylor series: f(x) ∼
∞∑

n=0

f(k)(x0)(x−x0)
k

k!

Basic Taylor expansions: ex =
∞∑

n=0

xn

n! , sin(x) =
∞∑

n=0

(−1)nx2n+1

(2n+1)! , cos(x) =
∞∑

n=0

(−1)nx2n

(2n)! ,

1
1−x =

∞∑
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xn for |x| < 1,

ln(1 + x) =
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n=0

(−1)nxn+1

n+1 for |x| < 1,

(1 + x)α =
∞∑

n=0

α(α−1)...(α−n+1)xn

n! for |x| < 1.
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exdx = ex + C,

∫
dx
x = ln|x|+ C,

∫
xαdx = xα+1

α+1 + C, for α ̸= −1∫
sin(x)dx = −cos(x) + C,

∫
cos(x)dx = sin(x) + C,

∫
dx

cos2(x) = tan(x) + C,
∫

dx
sin2(x) = −ctan(x) + C,∫

dx
1+x2 = arctan(x) + C,

∫
dx√
1−x2

= arcsin(x) + C
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The length of the parameterized curve, C =
{
(x(t), y(t), z(t)), t ∈ [a, b]

}
:

b∫
a

√
(x′)2 + (y′)2 + (z′)2dt.

The volume of the solid of revolution obtained by the rotation of y = f(x) around x̂-axis:
xmax∫
xmin

πf2(x)dx.

The volume of the solid of revolution obtained by the rotation of y = f(x) around ŷ-axis: 2π
xmax∫
xmin

xf(x)dx.

Area of the surface of revolution obtained by the rotation of y = f(x) around x̂-axis:
xmax∫
xmin

2πf(x)dx.


