EE 331 —COORDINATE SYSTEMS

CARTESIAN (2,9, 2)
dl=dza, -+ dya, + dza, [m]
dS = +dy dza, [m?]
dS = +dz dza, [m?)

dx dz

—L—-p— a,

dS = +dz dy a, [m?]
dv = dx dy dz [m?]

F=xa, +ya, + 23, [m]

CYLINDRICAL (p, ¢, z)
dl= dpa, + pdpay + dza, [m]
dS = +p dp dzd, [m?] i
dS = +dp dzay [m?)

dS = +pdp dpa, [m?]
dv = pdp dp dz [m3]
F=pa,+za, [m]

CARTESIAN — CYLINDRICAL

A,=Aaq,=A,8,48,+A4,3,3, Ay =Ad, = A4,8,8, + Ay, 8,8,
Ap=Aay, =A,8,8,+ A 8,8, Ay =Ad,=A,a,3a,+ A,38,7,
A, =AQa,=A, A, =Aa,=A,

o A=A,a,+ A8, + A8, e A=A,8,+A,8, + A3,

~

SPHERICAL (7,8, ¢)
dl=dra, +rdidy + r sinf dpay [m]
dS = +r?sinf & dp a, [m?]
dS = %7 sin 6 dr dpag [m?)
dS = £r dr dI%, [m?]

2 3 ~
dv =r°sin@dr & dp [m?] ” a, Ay
— o~ N o
r=ra, [m]
x ~Jd Crsingds
CARTESIAN -— SPHERICAL SPHERICAIL — CARTESIAN
A = Aar =Aga,a, + Ay ayar +A.a,a, A = Aﬁm = A,a.a, + Apaya, + Aqg §¢§$
Ap = Aag = A, a,ay + Ay ay-ag + A,a,-ay Ay = Aay = A, ﬁr-ﬁy + Ag §9~ay -+ A¢ ﬁ¢ﬁy
Aqg = A-§¢ = A, am'ﬁqﬁ -+ Ay ay'§¢ A, = A-ﬁz = A, q,-a, + Agay-a,
. '=Arﬁr+A9§9+A¢5¢ OAZAmﬁz+Ay5y—|-AZ§Z
CONVERSION FACTORS _
. a, ay a,
CARTESIAN/CYLINDRICAL CARTESIAN/SPHERICAL az | cos¢ —siné 0
a, sin ¢ cos ¢ 0
x=pcosd p=+/32+y? z=rsinfcos¢ r=+/z2+y2+22 |a, 0 0 1
y = psing ¢=tan"'(y/z) y=rsinfsing 0=-cos™ (z/r) ; a, a a,
z2=1z z=z z=r cost ¢ = tan"'(y/z) 4, | sinfcos¢ | cosfcosg | —sing
a, | sinfsing | cosfsing | cos¢
a, cos —siné 0




