Friday, October 4, 2024 A

EE 381 Electric and Magnetic Fields Quiz #5 (Fall 2024)
Name 1/( f/(/ ,/?

Instructions: Closed book & notes. Place answers in indicated spaces and show all work for credit.

Given vector M =2y*a_—2xa, +4a., find the Cartesian unit vector in the direction of A at the spherical

point A(3.2 m, 60°, 140°) as well as point 4 in Cartesian coordinates.
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Z'§='Z‘|E'COS(9AB
AxB = ‘ZHE'sin 0, a,

Rectangular/Cartesian Coordinates (x,y,z) 7=xa +ya +za,

Cylindrical Coordinates (p.4,z) 7 =pa,+za, (Note: a, has ¢ dependence)

Spherical Coordinates (»,6,¢) 7 =ra, (Note: a, has both 6 and ¢ dependence)

Cartesian Coordinates <« Cylindrical Coordinates artesian Coordinates — Spherical Coordinates

X w2 > . @, z .
(x, v 2) (o, 4, 2) (x, »,2) o (r, 6, ¢) ///
s
Point / variable conversions : i i /
oln i Point/ variable con
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Vector conversions:

Vector conversions : o 2 . 5 : "
A=d 4, +4,4,+d,4,=44 +Ad +4a4.

A=a, A, +a,A,+ A4, =Aa +Aa +A4.

a, =cosga,-singa, a,=cosga, +singa, a, =sinfcosgd, +sinfsinga, +cosfa.
a, =sing a,+cosg a, G,=-sing a +cosg a, G, =cosfcosg a, +cosfsing a, —sinf a.
4. =4 a,=-singa +cosga,
A, =4 cosg+ 4 sing A =A,cosg—A,sing o . L
) ) G =sinfcosga, +cosfcospa,-singa,
A¢ ==—Asing + 4, cosg 4, :Arsm¢+A¢ cos ¢ a =singsinga, +cosfsinga, +cosga,
A =4, 4 =4, a.=cosfa, —sinfa,
Dot Products : A, = A sinfcosg+ A sinfsing+ A.cosb
a, "3,7 =sing a ,aﬂ =0 A, = A cosfcosp+ A cosfsing— A sinf
&l0&¢:COS¢ e -&¢=O A, =—Asing+4 cosg
a ea_ =0 a.ea. =1

I

A = A sinfcosp+ A, cosfcosg— 4, sing

A
A, = A sinfsing+ A, cosfsing + A, cos @
A=A cosf—A4,sin6

Dot Products:
a,eda, =sinfcosg a,ea, =sin@sing a, ea. =cosf
a,%a =cosfcosgp G,%a, =cosfsing d,%a.=-sin@

a,ea =-sing &‘-d\=cos¢ d,ea. =0
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EE 381 Electric and Magnetic Fields Quiz #5 (Fall 2024)
v Loy B

Instructions: Closed book & notes. Place answers in indicated spaces and show all work for credit.

Given vector N =3y*a,—3xa, +3a_, find the Cartesian unit vector in the direction of N at the spherical

point B(2.8 m, 110°, 40°) as well as point B in Cartesian coordinates.
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Z-E:‘Z“E’COSHAB

Zx§=|2||§|sin0” a,

Rectangular/Cartesian Coordinates (x,),z) 7=xd,+yd, +za,

Cylindrical Coordinates (p,¢,z)

Spherical Coordinates (#,6,¢)

r=ra,

Cartesian Coordinates <« Cylindrical Coordinates

(x y 2) o b s, 2
Point / variable conversions:
2 2 . _ X
P=AX+Y X=pcosg cosg = =
X +y

g . . v
¢ = tan ‘('——) v=psing sin g = ——=——
x JXi+ !
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Vector conversions:

A=a,A,+a,A,+ A4, =Aa +Aa + A4,
a,=cosga,-singa, a,=cosga, +singa,
a,=sing d,+cosga, a,=-sing a,+cosg a,
a,=a.

A, =4, cosg+ 4 sing A, =A,cosg—A;sing
A, =—A,sing+ 4 cosg A, =A,sing+ A4, cosg

Z:AI A::AZ

Dot Products :

a ea,=cos¢ a ea,=sing a,ea,=0
a,ea,=-sing a ea,=cosg a.ea,=0
a ea =0 a ea =0 a.ea. =1

F=pa,+za. (Note: a, has ¢ dependence)

(Note: a, has both 8 and ¢ dependence)

Cartesian Coordinates « Spherical Coordinates

(.6, 9)

cosg = -
Jxtey?

sing =

4 x4y
p NETY

\/—Z sinf =
X'+ y .\’Z +),z +zz
Vector conversions:

A=a,4,+ A6, +a,4, = A6 +Ad +A.a,

4 =sinfcosga +sinfsinga, +cosfa.

a, =cosfcosg a_+cosfsing a, —sinb a.

d,==singa +cosga,

a, =sinfcosgad, +cosdcosga,-singa,

a,=sin@singa, +cosfsingad, +cosgd,

a.=cosfa, -sinf a,

A = A sinfcosg+ A sinfsing+ 4.cosd

A, = A cosfcosg+ A cos@sing—A_sind

Ay =-Asing+ A cosg

A, =4, sinfcosg+ 4, cosfcosg— 4, sing

A, = A sinfsing+ 4, cosdsing+ 4, cos g

A =4 cosé—A4,sinb

Dot Products:

a,%a =sinfcosg a,ed =sinfsing a e

a,ea =cosfcosg a,a, =cos@sing a,d. =-sinf

a,ea =-sing G,ea, =cosg a,ea.=0



