Friday, October 17, 2025 A

EE 381 Electric and Magnetic Fields Quiz #6 (Fall 2025)
Name KEY A

Instructions: Open book & notes. Place answers in indicated spaces and show all work for full/partial credit.

For the vector field T =-3ra, +

a, (tables/m), determine:

a) The divergence of T .

La(rzz;)+ 1 0(sin07,) 1 0F,
r* or rsiné 00 rsin@ O¢
10(3) 1 ), 1 9(0)

¥’ or rsin@ 060  rsin@ O¢

div T= VeI = -9 (tables/m?)

rsinf o¢p r Or r| or 00

rsind O¢ r or or 00

o0 {ano) an)
1 0(0) “\sing +&{ 1 8(—3r)_18(0)}+&¢% sinf)  a(=3r)

1 1| 4 4
0-0 1,[0-0|+a,<— -0 |p=——a
rsine[ ]}+ag[ ]+a¢{rLin9 }} rsin9a¢

a, (tables/m”)

¢) Is T solenoidal (or divergenceless)? Yes / [No| (circle correct)

Why? VeT =-9 (tables/m®)# 0

d) Is T irrotational (or potential)? Yes / m (circle correct)

Why? VxT = a, (tables/m”)# 0

rsin@

e) Is T conservative? Yes / [No| (circle correct)

Why? VxT #0 implies by Stoke's theorem that (ﬁL Tedl = (ﬁ) (VxT)eds #0




Friday, October 17, 2025 B

EE 381 Electric and Magnetic Fields Quiz #6 (Fall 2025)
Name KEY B

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

For the vector field M =2ra, — d, (mugs/m), determine if M is:

a) The divergence of M .

divM =VeM =

_LO(ﬁAL)+ 1 o(singM,) 1 oM,
¥ or rsind 00 rsin@ O¢
10(27) 1 o) 1 o)
r* or rsin@ 06 rsin@ O¢

2
~267) L 010=6
r

div i = VoM = 6 (mugs/m?)

b) The curl of M .
curl M =V

rsin@| 00 o¢ rsind o4 r or rlor 00

1 8(sin9M¢)_aM€H+d{ I oM 18(rM¢)}+&¢{1{6(VM6)_8M}}}

-9

i€ {69
o)1 a(0) \sing +ft{ I 8(2}’)_16(0)]’_& 1| “\sing) o@2r)

"|rsin@| 00 o¢p rsind o¢ r Or “1r or 00

1 1| -9 -9
0-0 12,[0-0|+a,<— —0|t=—2"4
rsinﬁ[ ]}Jrag[ ]+a¢{r[sin¢9 }} rsinH%

¢) Is M solenoidal (or divergenceless)? Yes / |[No| (circle correct)

Why? VeM =6 (mugs/m*) # 0

d) Is M irrotational (or potential)? Yes / |No| (circle correct)

Why? ﬁxM:f—9&¢ (mugs/m®) # 0
rsin@

e) Is M conservative? Yes / E (circle correct)

Why? V x M # 0 implies by Stoke's theorem that @LM odl = (ﬁ) (Vx M)eds #0
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