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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 )
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n∑

k=1

qk = qn+1−q
q−1 , loga b =

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

n∑
k=0

(
n
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)
akbn−k, an − bn = (a− b)

n−1∑
k=0

akbn−1−k

(arccos(x))′ = −1√
1−x2

, (arcsin(x))′ = 1√
1−x2

, (arctan(x))′ = 1
1+x2
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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|.

Basic Taylor expansions: ex =
∞∑

n=0

xn

n! , sin(x) =
∞∑

n=0

(−1)nx2n+1

(2n+1)! , cos(x) =
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n=0

(−1)nx2n

(2n)! ,

1
1−x =

∞∑
n=0

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.

−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

det
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)
= a11a22 − a12a21, v⃗ × u⃗ = det

 x̂ ŷ ẑ
vx vy vz
ux uy uz

 . Here x̂ = i⃗, ŷ = j⃗, ẑ = k⃗

det

a11 a12 a13
a21 a22 a23
a31 a32 a33

 = a11 det

(
a22 a23
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)
− a12 det

(
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)
+ a13 det

(
a21 a22
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The distance between the plane {N⃗ · (x, y, z) = d} ⊂ R3 and the point Q⃗ = (x0, y0, z0) is:
|d−N⃗·Q⃗|

|N⃗ |
.

The angle between the line Q+ tv⃗ and the plane N⃗ · (x, y, z) = d is: sin(α) = | N⃗ ·v⃗
|N⃗ |·|v⃗|

|.

The distance between the line Q+ tv⃗ and the point P is: |−−→QP×v⃗|
|v⃗|
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The tangent plane to the surface {f(x, y, z) = 0} at the point (x0, y0, z0):

(x− x0)∂xf |(x0,y0,z0) + (y − y0)∂yf |(x0,y0,z0) + (z − z0)∂zf |(x0,y0,z0) = 0.
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Taylor-Maclaurin expansion with the remainder in the form of Lagrange:

f(x, y) = f(x0, y0) + (x− x0, y − y0) · grad(f)|(x0,y0) + (x− x0, y − y0) · ∂2f |c
(
x− x0

y − y0

)
, ∂2f =

(
∂2
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xyf
∂2
xyf ∂2

yyf

)
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f ′(x)g(x)dx = f(x)g(x)−

∫
f(x)g′(x)dx,

∫
df
dy |y=y(x)

dy
dxdx =

∫
f(y)dy∫

dx√
1−x2

= arcsin(x) + C,
∫

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

∫
dx

x2−a2 = 1
2a ln|

x−a
x+a |+ C


