
 
 
SUMMARY OF VECTOR RELATIONS 
 Cartesian 

Coordinates 
Cylindrical 
Coordinates 

Spherical Coordinates 

Coordinate 
variables 

x, y, z r, φ, z r, θ, φ 

Vector 
representation, A = 

x y zˆ ˆ ˆA A A+ +x y z  
r z

ˆˆ ˆA A Aφφ+ +r z  r
ˆ ˆˆA A Aθ φθ φ+ +r  

Magnitude of A, |A| 2 2 2
x y zA A A+ +  2 2 2

r zA A Aφ+ +  2 2 2
rA A Aθ φ+ +  

Position vector from 
origin to P1, 1OP

uuur
= 

1 1 1ˆ ˆ ˆx y z+ +x y z  
for P(x1, y1, z1) 

1 1ˆ ˆr z+r z  
for P(r1,φ1, z1) 

1ˆrr  
for P(r1, θ1, φ1) 

Differential length, 
dl = 

ˆ ˆ ˆdx dy dz+ +x y z  ˆˆ ˆdr rd dzφ φ+ +r z  ˆ ˆˆdr rd rsin dθ φ φ θ φ+ +r  

Differential surface 
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Differential volume, 
dv = 

dx dy dz r dr dφ dz r2 sinθ dr dφ 

 
 
 


