PHY481: Electromagnetism

Student Instructional Rating of Faculty

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
left or right, are bent /nward (focused).

Positive particles headed out of slide, on the
top or bottom, are bent outward (defocused).

F=gv,xB, B=b(yi+xj) V0=v0ﬁ=v3ﬁ

! d . .. . .
NeWTon S 3r IGW- mX = F; mx, = q8i3kv3Bk ¥ = _iVoBy ==

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

Boundary conditions: x(0)=x, = C;

5

X(0)=0=—wCsngp — ¢=0

. XlZ)=X { —:: & :~]
With ot<<l  t=z/v, x(t)=Coos@n)=Cl1-0’’/2) = ”\'” |
Trajectory: x(z) = x, (1 — 22/2R2) R=\mv, /qb 0.99x :
| |
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HW 8 (cont'd)

Problem 8.10 , _
)X ¥ I ; A
B(X)zuoj’J(X)erz» ,_;uo J'der dl=add b
4r 2 AT 2
Hyla N
= dodxr
477:(a2+22)'[
= Hyla Jd¢(ﬁc0sw+ﬁsinw)
477:(a2 +Zz)
27.1 A
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B(X): 0 k J
2132 , 12
2(a +z ) cosy =a (a +z )
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HW 8 (cont'd)
Problem 8.10 (cont'd)
u Ila’

Ia’
B (2)= v + at i ’ >
z /2 f

Z[a2 + (Z+S/2)2 :|3/2 2[a2 + (z —5/2)2 :|3/2

dB, _ _3u01a2 { (z+s/2) s (z—s/2) } /2 :
e 2 [az +(z+s/2)2 :|5/2 [az +(z—s/2)2 :|5/2 é;
dB_(0) B
dz
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dz” 2 (Z+S/2) 5(z— 5/2)
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HW 8 (cont'd)

Problem 8.14

B:axyi+byzj
V-B=0=ay+2by

a=-2b;, B= b(—2xyi * yzj)

Problem 8.18
jB db=ul, = ,uOJ.J -dA

Vszszﬁzqu ‘)
J=2bx / M, k
7
y independent, changes sign +x lx

zero in yz-plane

J =1/nd
J, =—I/7z'(c2 —bz)
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HW 8 (cont'd)

Problem 8.22 kX F=sin6¢ Kk X 7 = rsinf¢
A & A given in text &5 8 9
St (rsm (f)) 930 (rsm 9)——a—(r sm@)
B =vxA =2 (kxt) il _ ror
" " = 2(Fcos6 —Bsin@) = 2k
z
= 2u,0am ~
mn 3
ca @ ~ T
B _=VxA t_,u ¢ Vx(kxij
ou ou 3 2
r
a
oa @ ca
_ My0a Vx( 1;)_#0 ao., (smzeq))
r r
ca' o
B = al (2cosOF +5in68) R
ou 30 m = mk
Tl = 'u03(3f~(m-f‘)—m): ,uonf; (2c050f'+sin0§) B dra’ ow
4rtr 4rtr = 3
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HW 8 (cont'd)

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

Z
Z |
I

- . [
de(anazO): ‘uoa e 2 3/2 \/
2[a2+(20—z’) }

2 2
a nl dz’
B _ o J z x=z —2z,dz =—dx
z 2 2 2 /2 0
2| a’ +(z,~ )’ ]
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HW 8 (cont'd)

Problem 8.37 A(X):_ﬁe—rz/azqg
r To plot
24 _rz/az n 24 2
B=VxA=-——" =-"L¢"k, x=r/a
a a
1 4 22 4 A A
J=—VXxB=- A03re / r<a J=-— Ozxe
au() ,uoa ,an
To plot
24, /2
B=VXA=—"-re 24 2
2 0 =3 2
a =—Xxe , x=r/a
a
1 4 _rz az .
J=—VxB= A04(a2—r2)e / k r>a 4A0( 2) A
JIN 1,a J= S\—xJe k
Uya
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Final Exam

(Exam is on 12/13, 12:45-2:45, Rm 1279 Anthony )
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

* Solving Laplace’'s equation is a useful skill

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

* 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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