ENEE 381 Problem Set #1
9/9/04 - due 9/16/04
(1)(380 Review) The current density in a certain region is

J =0.1e71"%/r
in spherical coordinates. At t=1us how much current is crossing the surface r=57
(2) (380 review) A current density J = 5jA/m? exists wherever |z| < 2m. (a) Find H for
|z2| < 2 and |z| > 2. Find the magnetic vector potential A for |z| < 2'if A = 0 at the
origin.
(3) A circular coil of 100 turns of radius 50mm, total resistance 1 ohm, and no self induc-
tance is rotated about a vertical diameter with uniform angular velocity 100 rad/s in a

horizontal magnetic flux of 0.2 Tesla. Calculate the average power needed to keep the coil
in motion. :

The mean power required to keep the coil in motion is

W = n?n%a*b?w?/(2R)

What is the ohmic power dissipated in the coil?

(4) A small magnetic needle, which is free to turn slowly in a horizontal plane, is placed
at the center of the coil in question (3). Calculate the angle with respect to B at which it

reaches equilibrium.

Show that it will set at an angle ¢ to B where
cot¢ = 4R/ (mn*p,wa)

(5) A charged particle starts from rest at the origin of ooordinates in a region where there
is a uniform electric field E parallel to the z-axis, and a uniform magnetic flux density B
parallel to the z-axis. Show that the coordinates of the particle at a time t later will be

T = (;}p‘—é)(l — cos(wt),

y = —(fg) (wt — sinwt),

z=0,
where w = eB/m. (E = |E|, B = |B|)(This path is called a cycloid.)
(6) Electrons are liberated with zero velocity from the negative plate of a parallel plate
capacitor, to which is applied a magnetic flux density B parallel to the plates. Prove that
these electrons will not reach the positive plate if the plate separation d is greater than
omE /eB?, where E = |E| is the field between the plates.
(7) A plane circular disk of radius a rotates at a speed of 27 f rad/s about an axis through
the center of the disk perpendicular to the plane of the disk. There is a uniform magnetic
flux B parallel to the axis of rotation. Prove that the em f between the center of the disk
and its rim is of magnitude V = fBma®. (B = |B|.) \



ENes 38/ - fescErm TET #/

SotuTron 5 .

B

. — f- H‘»‘:‘:‘. -



31@ MWMM /ﬁ«,/a- <2, Bow K ai mese

A'é' W /)"/};
s(2- ’?—"”)A/"’\ , 7/‘2[1 —Fpp et W/&/éfw s

~1-9

s(2+2)Alm |
T et '_,,,ez/ﬁu}f,ﬂ{; ”;[2*%)9.*.‘.{[;4»%):9 = S’%_—{-\
u

k) Fa =] <2 H = 522 4_.3*5‘/*%2

B = awtA = & = t@.’"&éii

T A ersffers (_é’_i% — Ay = Spz
9} 2T




an Mzﬁ

;Qﬂ - -—-’TT‘¢’:L MB ceo @ _{(_P =

ot

F{Wya"‘/"‘% Cci{ "—ga/zc&,\ ,;t— Wﬁ&e
B w'a‘H: ﬁ ~e
F = Ta TN B Finb

Antlt “\
"\“W\%g«’ ‘ m

= —Ta MNBwco&

AL

| P ‘ - o ¢Oi‘(

ot

TW Vo=

Cwm&mt’%

‘ﬁ‘a\'l\/Bw Ce» &

o1l e T~ =V = AT B L (e
R =
= N talB o L.
~

-~ .
- N,L‘__'Lz?gw“‘- L//+C0w)

/H

z R




- . . / d - ‘,1 % . H - . M
%w‘t i —_ — —_ —

- f N Ta pBwcot B 5’*[‘30“‘@)
‘ = e . ¢

P /o
— _,T_‘Z.ﬁf/vlglw c‘o& 2]
& s e L
W = NP
o . U
I = 77’1‘&? N B W
VA — B )
/ - ( n 27 /I - o
A )
WM W ~c c@' F—W‘:‘»’e‘ﬂhm
| P&V.EMA
~ = ol\%)i ' M‘P\Z/
T at v B w
= ;{
Pm,w&v Z R . = ree M/s‘e
B=oc 2T,
S0 tam




A
\)
@"
‘ W/N/ 7 £.4 et
M CWW
[/GWCMW:&

H«dm(cw( 1w Ce 1!

. Hl = NI = TP\H‘L.EW(pQ (,@-w&(ai' ceter of"

.;;:;' 2R : 1y creklon Cc”
5= 'L/ = T/“u,vmch e = 4500@
i _/” N - C o :
R A
L = /(77’2./1/14..1)
( zZ

M X H, = MxH
m B s (70 —(¢—e)) = ME =
- /
TA’M‘CT""P K L@@(Cwsff ceo é)%;,,«/d f,,,,@.) = ;v_m\/d



V

&
-

éc«»# [Cwqe) +'1<.Lu~q5 220 @ Cr © :.S‘m.\/é

g et TS

Z.
Ca’f"?': = p é%/é:—:é = W'wa&
- < #R

-

[.r,y‘é{ /\/9/0?5/_ o =00 9——44{/5' , /€>/', :z\ zfo,,,..,”ﬁ/ /AV?W)(/D

ﬁ 32330 .




. . . A~
f = e (&62+ X"B) = e’CEKé\‘{' v, = xBk +V3;5\>‘5"‘\\

a—

F o o(&2-VB3 +v 8 2)

FK = e (.f—:x +VB 8> = &"(-6""‘0_\:3’87
A
F} = *‘CVXB =‘CBE\‘L‘; F% =0
-
mz\:_x: = Q,C€,x~l— of} 3) ma{(v‘x :.e_Cé“,d—V}Bv @®
AT At A
h’\dm‘gf = —e Bdx m AV =
o = % -e BV =
[ SIS @ h\LVx = e B a{v; = - G_B)“\\/x
AL Ak m



i -
/W V)( =
A{. {»;07 Vx =0 -#‘,6:6_‘.2- B =o¢
Ve = A s~ tT = i(__)[ A st X = ~Acoit + Comotank
| At
A £ =20 ,x=2° —ﬂ&xﬁ-ﬂz ®R = A(l——C@w{-)
0{17( = + ALJ'L o ot 0‘,1}&) = +Aw1 = E.._-E'
M‘V ﬁT—»t‘v—k_:—o hn
Thtudfre A=+ ng_ X = E:E [,[,c;m[/&) = & C/*wa’t’)
mu o wi

é‘(} = ‘ff_—_}: &c.;/f'—f—.Z)
at i

- o 7‘4,5‘1‘6—1;-& D’—-—C,é:
#im S

4

:'—E.Zé_(é — :"/::f.'_ff

b W

+ €



S

}

3 {

&2 a

p: AN

{5’ ﬁ"am




