Wednesday, September 23, 2026 A
EE 381 Electric and Magnetic Fields Quiz #4 (Fall 2026)
Name KEY A

Instructions: Closed book & notes. Place answers in indicated spaces and show all work for credit.
Useful equations: A+B = |Z||§| cosf,,, AxB= |Z||§| sinf, a,
Given the Cartesian points A(-4, 3, 8), B(2, -4, 6), & C(3, 6, -6) and vectors L = —6a, +8a,-4a,,
M=6a,-8a,+12a,,& N=4a4,+8a,+24,, all with units of meters, find:
a) The position vectors locating points 4 and B
In Cartesian coordinates, the position vector to point (x, y,z) is ¥ =xa, + ya, +za,.
Substituting in the coordinates of the points yields-

7= —4a,+3a,+8a_ (m) n=2a,-4a,+6a_ (m)

b) the distance vector 4, », going from point B to 4

rotd, =7, = dy =7,—1;

dy =(-4a,+3a,+84,)— (24, —44,+6a.)
=(—4-2)a, +(3+4)a, +(8-6)d_(m)

d,= 64 +7d,+2a. (m)

c¢) the unit vector in the direction of vector L

IL|=VL.L = [(-64,+84,—4a.)«(~64, +8a, —44.) = J(—4) +8 +(-4)* =116

. L _—6a,+8a,-4a,
K7 G

i,=—0.557a,+0.7434, - 03714,

d) The smallest angle (in degrees) that vector L makes with A/

Use scalar product LeM = |Z||]\7I|COSQLM where |L|=+L-L =116,

|M| = MM = \/(6&x -8a,+12a,)«(6a,-8a,+12a,) = \/62 +(—8)? +12> =+/244, and

LoM =(~64,+8a, —4a,)«(64, —8a, +124.) =—6(6) +8(~8) —4(12) = ~148.
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O = cosl[ J =cos”' (ﬁj =cos ' (-0.8797)

0,, - 151.607°



Wednesday, September 23, 2026 B
EE 381 Electric and Magnetic Fields Quiz #4 (Fall 2026)
Name KEY B

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

Useful equations: A+B = |Z||§| cosf,,, AxB= |Z||§| sinf, a,

Given the Cartesian points A(-4, 3, 8), B(2, -4, 6), & C(3, 6, -6) and vectors L =—6a, +8a,-4a_,
M=6a,-8a,+12a,,& N=4a4,+8a,+24,, all with units of meters, find:

a) The position vectors locating points B and C

In Cartesian coordinates, the position vector to point (x, y, z) is ¥ =xa, + ya, +za..
Substituting in the coordinates of the points yields-

7= 24,-4a,+64. (m) 7= 34, +64,—64, (m)

b) the distance vector JCB going from point C to B

+dCB:73 = dCB:_B__

3

doy=(24,—4a, +64.)— (3, +64, —64.)
=(2-3)a, +(-4—-6)a, +(6+6)a.(m)

d.,=—d,—10a,+124. (m)

c¢) the unit vector in the direction of vector M

| |=NM-M = [(64,-8a,+124,)«(64, -84, +124.) = /6% +(=8)* +12* =~/244
M 6a,—-8a,+4a,

R 7 G

i, = 0.3844, —0.5124, +0.7684,

d) The smallest angle (in degrees) that vector A makes with N
Use scalar product M+N = |]\7[||N| cos®,,, where |A7I| =[MM =244,
[N|=VN-N =[(4a, +8a, +24_)«(44, +84, +2a.) =\/4> +8* +2° =84, and
MeN = (6a, —851y +12a_)(4a, + 8&y +2a.)=6(4)-8(8)+12(2)=-16.

6}m=COSI(MJ:cosl( —16 chos_l(—0.11176)

][N J244./84

0,, - 96.417°



Wednesday, September 23, 2026
EE 381 Electric and Magnetic Fields Quiz #4 (Fall 2026)

Name KEY C

Instructions: Closed book & notes. Place answers in indicated spaces and show all work for credit.
Useful equations: A+B = |Z||§| cos@,, AxB= |Z||§| sinf,, 4,

Given the Cartesian points A(-4, 3, 8), B(2, -4, 6), & C(3, 6, -6) and vectors L = —6a, +8a,-4a,,
M=6a,-8a,+12a,,& N=4a4,+8a,+24,, all with units of meters, find:

a) The position vectors locating points 4 and C

In Cartesian coordinates, the position vector to point (x, y, z) is ¥ =xa, + ya, +za..

Substituting in the coordinates of the points yields-

7= —4a,+3a, +8a, (m) 7.=3a,+6a,—6a (m)

b) the distance vector JC ., going from point C to 4

retdo, =1, = do,=r,-T,

d., =(-4a, +3a,+84.)—(34,+64,—64.)
(-4-3)a, +(3- 6)&y +(8+6)a_(m)

d,=-7a,-3a, +14a, (m)

c¢) the unit vector in the direction of vector N

N|=VN-N = [(4d,+8a,+24.)«(4a, +84,+2a.) _Ja2 8127 =84
. N _4a,+8a,+2a,
a = =

o

iy =0.4364, +0.8734, +0.2184,

d) The smallest angle (in degrees) that vector L makes with N

Use scalar product LeN :|Z||]\_/|cos<9LN where |N|=VN-N =+/84,

|Z| =L = \/(—6@ +84, —44.)(-64, +84,—4a.) = J(=4)> +8 + (-4)> =4/116, and
LeN =(—6a,+8ad,—4a,)«(4a, +8a,+2a,) =—6(4)+8(8) —4(2) =32.
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32
=cos™ (—j =cos '(0.32417
] \V116+/84 ( )

0, =71.084°
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