PHY481: Electromagnetism

Homework 5
What do I need to study for the final exam?
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HW 8

Problem 8.4
Positive particles headed out of slide, on the 9 LEL
left or right, are bent inward (focused). N,
’ ) < (4]
Positive particles headed out of slide, on the _—
top or bottom, are bent outward (defocused). > = N
FIQVOXB; B=b(yi+xj) Vozvol;:vg’l} '.
' b
Newton's 3rd law: mx = F, mx =q€,v,B, i= —%voBy =— (]:2 X

Solution:  x(¢) = Ccos(wt +¢); W = qvob/m

Boundary conditions: x(0)=x,=C; %(0)=0=-wCsing — ¢=0

x(z)=x,(1-2° I2 ’)
With wt<<l  t=z/v, x(t)=Ccos(wt)=~Cl1-’’[2) = ”—\1——@ A
Trajectory: x(z)=x, (1 — 22/2R2) R=\/mvy, /qb 0.99x |
I |
0.05R  0.IR
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HW 8 (cont'd)

Problem 8.10 -
’ A b A n
B(X):,LLOJ’J(X)er3x,:,LL0 J’df)(l‘ a’f=ad(b(|)
47 »° 4 7 2
u,la -
= dodxr
477:(a2+22)
= ,ugla > Jd¢(ﬁc0sw+ﬁsinw)
477:(a +z )
27.1 A
.Uolaz A R =icos¢ + jsing | dpR =0
B(x)= 2 2)¥2 2 22
2(a +z) cosy =a (a +Z)
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HW 8 (cont'd)

Problem 8.10 (cont'd)

:u()]a2 ‘Uolaz
B (z)= e 7 1:
2[a2+(Z+S/2)2:| 2|:a2+(Z_S/2)2:| w{:
dB, _ _3u01a2 { (z+s/2) s (z—s/2) } L
2 |[ZFeers2?] [+a-sf2?]"
dB_(0) B
dz
( 1 1
dzBZ B _3/.10]512 [az +(Z+S/2)2 ]5/2 [az +(z—s/2)2 ]5/2
de 2 (Z+S/2) (Z S/2)
2
[a +(z+s/2) ]7/2 [a +(z- S/2) ]7/2 1_[ 5(s/2) 2}
2
d"B,(0) ) 1 5(s/2)° @ +(s/2)
2 :_3‘u0] ) 25/2_ ) 27/2 _ s=g
az Loateor]l™ Ly
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HW 8 (cont'd)

Problem 8.14
— r — /
B=axyi+byzj VXB—belAi—,LLOJ ‘) [ /y
V-B=0=ay+2by J=2bx/u0k

A A 7
2b; B= b(—2xyi + yzj) y independent, changes sign +x lx '

a=-
zero in yz-plane

Problem 8.18

2
JB'dﬁzuolencz:ﬂoj.J'dA Jl_l/jm
J,=-1/n(c - )
1 2 MOI r ,
2rrB, = y—nmr B, = : /
Ta 272761 u Il'l
2ma | Ml |
2rrB, =, 1 = Ny _3,,(,: |
2 2 > 2mr B o
B I (r —b ) i
2rrB, = U, I—(2 2) o
c —b il
2 2 2nrB, =0 7{_1}
B, = Ml e =7 0 L
3 2rr Cz — b2 B4 = 0 a b C
4
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HW 8 (cont'd)

Problem 8.22 ﬁer:r(fCOSO—ésinO)xf=rsin9(|3
U cam . A . A
B, =VxA, = : V x(kxr#) VX(rsian)): r i(rsinzt9)—gi(r2 sinQ)
rsinf 06 r or
_ 2”06610)12 = 2(FcosH—OsinB) = 2k
in 3 z
Ga4a) r
B_=VxA t_,uo Vx| kx—
ou ou 3 I/,Z
noa' i\ wodw sin@ ¢
=0 Vx| k x — -t V x ®
3 2 3 2
Ucd w
B, =—"— (2cosOF +sin68)
3r A
m = mk
4
ca o . . 4
B = Ho C; (2cosOF +5sin6@) B, .= ,uonz (2c0s0F +5in0O) py = 3T OO
3r 4rcr 3
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HW 8 (cont'd)

Problem 8.34
Using result of Problem 8.10 and dr = nidz’

Z
Z _|
I

R 0 /\
dB (0,0,z,) = ot 732 \/
2[a2+(20—z’) }

2 2
] ’
B Y J dz x=z —2z,dz =—dx
? 2 2 2 2 0
2" +(z -2} |
) ,uoaznl 204'—[6/2 dx ) ,Ltoaznl{ . Tow/z
= i
2 zy—4/2 [az + xz] 2 az‘\/ a2 + x2 zy—4/2

. ua nik 02—z, - 02+ z, |
1/2 1/2
2 [ +(e2-2)] [+(2+2)]
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HW 8 (cont'd)

a _,2/42 A
Pr'ObIem 837 A(X)_—ie / ¢
To plot
24y Fla - 24
B=VxA=-——" =——2L¢ ", x=r/a
a z 0
1 a7 4 X7
J=—VXB=- A03re / r<a J¢=— Aozxe
au() ,uoa ‘LLOCI
To plot
24, A
B:VXA:—zre 24,
a B, =——xe
¢ a
1 4 _rz az n
J=—VXxB= A04(a2—r2)e / k r>a 4A0( 2) —x
JIN 1,a J =——\U=-xJe k
Hya
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Final Exam

(Exam is on 12/12, 12:45-2:45, Rm 1415)
What do I need to study for the final exam?
Homework, Exams, and Text example type problems

« At this level in the study of E&M
» Coordinate systems other than Cartesian cannot be avoided

» Differential operators: gradient, divergence, curl, and Laplacian are
part and parcel of E&M at this level

» Expansions with electric and magnetic dipole (& occasionally higher)
terms appear often in physical problems

* Solving Laplace’s equation is a useful skill
* Course failures are rare (unless there is evidence of giving up).

e Read the syllabus - missed HOMEWORK handed in before Exam.
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