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• Scalar Projection of ®a onto ®b:
®a.®b

|®b|
.

• Vector Projection of ®a onto ®b:
( ®a.®b
|®b|2

)
®b

• Cross Product: ®a × ®b =

�������
î ĵ k̂

ax ay az

bx by bz

������� and | ®a × ®b = | ®a| |®b| sin θ

• Direction Cosines: cosα =
ax

| ®a|, cosβ =
ay

| ®a|, cosγ =
az

| ®a|

• Equation of Line passing through (x0,y0, z0) and parallel to the vector a î+ b ĵ+ c k̂ is

given by
x − x0
a

=
y − y0
b

=
z − z0
c

• Equation of plane passing through (x0,y0, z0) and having normal vector a î + b ĵ + c k̂
is given by ax + by + cz = ax0 + by0 + cz0.

• Cylinderical Coordinate (r, θ, z)

– r =
√
x2 + y2

– θ = tan−1
(
y

x

)
– x = r cos θ

– y = r sin θ

– z = z

• Spherical Coordinates (r, θ,φ)

– ρ =
√
x2 + y2 + z2

– θ = tan−1
(
y

x

)
– φ = tan−1

(
x2 + y2

z

)
– x = ρ cos θ sinφ

– y = ρ sin θ sinφ

– z = ρ cosφ


