Monday, September 29, 2025 A

EE 381 Electric and Magnetic Fields Quiz #4 (Fall 2025)
Name KEY A

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

Useful equations: 4B = |Z||§|0056’AB, AxB = |Z||E|sin9AB a,, =xd,+ya,+za,

Fposition
Given vectors M =-12a,—8a,+16a,, L=64,+94,—4a,, & N=64,—12a,-9a, and the Cartesian
points 4(2,-8, 3), B(-3,4,-3), and C(7,4, 5), with units of meters, find:

a) The unit vector in the direction of L .

Z|=VI-L =[(64, +9a, —4d.)6a, +94, —4a.) =6 +9* +(—4) =+/133 =11.53256

. L 6a,+9a,-44, . . .
G, === =0.5204, +0.7804, —0.3474,
L] J133

a,=0.520a,+0.780a,—0.347a,

b) The smallest angle & (in degrees) that L makes with the positive z-axis
Use scalar product-
Lea. =|L|(1)cos®
(64, +9d,—4a.)d, =-4=+/133cosd

— 0 =cos” (_—4] —=110.2944°

V133
6 = _110.2944°

¢) The distance vector d L going from point 4 to B
position vectors- 7, =2a,—8a,+3a, (m) and 7, =-3a, +4a,—3a, (m)
distance vector-
dy=T,—7,=(-34,+4a,-3a,)—(2a,-8a4,+3a,)=(-3-2)a, +(4+8)a, +(-3-3)a,
=-5a,+12a,—6a_ (m)

d,= =54, +124, - 64, (m)

d) The vector product of L with N :
LxN=(6a,+9a,—4a)x(6a,—12a,-9a,)
=[9(-9) - (-4)(-12)]a, +[-4(6) - 6(-9)]a, +[6(-12) - 9(6)]a.
=—-129a_+ 30&y —126a_ (m)

vector product of L with N= L x N =-129a, +30a, 1264,




Monday, September 29, 2025 B
EE 381 Electric and Magnetic Fields Quiz #4 (Fall 2025)
Name KEY B

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

Useful equations: 4B = |Z||§|0056’AB, AxB = |Z||E|sin9AB a,, =xd,+ya,+za,

Fposition
Given vectors M =-12a,—8a,+16a,, L=64,+94,—4a,, & N=64,—12a,-9a, and the Cartesian
points 4(2,-8, 3), B(-3,4,-3), and C(7,4, 5), with units of meters, find:

a) The unit vector in the direction of N .

IN|=VN-N =[(64,—-124,-94.)«(64,-124,-94.) = J6> +(~12)° +(-9)* =261 =16.1555
N 6a,-12a,-9a,
"IN V261

=0.3714, —0.7434, - 0.5574,

a, = 03714, -0.7434, —0.5574,

b) The smallest angle & (in degrees) that N makes with the positive z-axis
Use scalar product-
Nea_ = |]\_f| (1)cosd
(64,-12a,-94.)+a. =9 =261 cos 6

= 0 =cos” [_—9j —123.8545°

V261
0 = _123.8545°

¢) The distance vector d L going from point 4 to C
position vectors- 7, =2a, —8a,+3a, (m) and 7, =7a, +4a,+5a, (m)
distance vector-
JAC =7.-7,=(7a, +4&y +5a.)-(2a, —S&y +3a.)=(7-2)a, +[4—(—8)]&y +(5-3)a.
=5a,+12a,+2a, (m)

d,=54,+12a,+2a, (m)

d) The vector product of L with M :
LxM =(6a, +9a,-4a)x(-12a,-8a,+16a.)
=[9(16) - (-H)(=8)]a, +[-4(-12) - 6(16)]a, +[6(-8) —9(-12)]a,
=112a,—48a,+60a,_ (m)

vector product of L with i =L x M =112a, —48 a,+60a,
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