PHYS 3414 - Electricity and Magnetism- Homework Set 2
Chapter 2 - Electric Fields

Due 12:30pm Wednesday January 30, 2008 at the beginning of class.

Good’s Problems

All problems must be worked from first principles by starting from Coulomb’s or Gauss’ Law.
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Problem A1 Re-work problem Al of the previous homework using the electric potential. If you already

did it using the potential, congrats.

7o Problem A2 The clectric potential of a point dipole was given in lecture as V = kpcos(0)/r?. Compute
é Pl clectric field. Sketeh the field.

PProblem A3 Evaluate the integral

/ (x — 5)2e G2y (%)dv
Jy r

over a sphere of radius R centered at the origin.

UPII Problems

No UPII problems this time because many of the above are UPII problems.
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Maple (B
‘ (rz-l—zz)(%),
1 —z N R+
> = diff (%, 2);

> int r=0.R | assuming z > 0

1___.._2_
} > i"t(”r%(lj’ r=0.R | assuming z < (;
L (r2+22) ?
| R 2

> = diff (% 2);

- —c

1 RP+7

' This ends the solution of parts (a) and (b). Below is where part (d) went south.
O (5)

> int(\(Rz—f- (z— Zp)2> ? , Zp= —L..L);

| %\/L2+22L+R2+zz z+ % V242 4R 21— % Rzln(—z—L

| +-JL2+2_7L+R2+22)~—%\/L2~2:L+R2+zzz+%\ﬁ2—2zL+R2+£ L
|

+%Rzln(~z+L+\/L2—22L+R2+22)

> simplify (% );

| —;:\/L2+22L+R2+zzz+%\/L2+2ZL+R2+22 L—%Rzln(~z—L

| +‘JL2+22L+R2+22)——%\/L2~22L+R2+Zzz+%\/£2~2zL+R2+zzL

; +%Rzln<—z+L+\/L2—22L+R2+zz)
> —diff (%, z),
Ll (2L +272)

1
YL R A

Rz[~]+l 2L+2z ]
2 2L+ R4 2 Ll z(=2L+22)

R P YL R

+;;\/L2—2ZL+R2+Z2 1 _L(=2L+22)

- MRV

NP A oL LQ@Lt2:)

2 YL R

B | —

—

(6)



Rz[_l_'_% —2L+2¢z ]
20+ R+ 7

» L 2L+ R4
> simplify (% );

_1
2

1
'¢L2——22L+R2+22\/L2+2ZL+R2+22
=2+ R 47 P2+ R 42 L2+R2\/L2——22L+R2+22

(2\/L2—2:L+R2+222L (8)

+2\/L2+22L+R2+22zL—\/L2+2zL+R2+zz 2 242l + R+ 2L

—Rz\/L2+2zL+R2+22>

v

1
int((R2+ (z— zp)z) ? , zp);

1 -
1 (-—22+2zp)\/R2+22—222p+zp2 + % Rzln(——z+zp+\/R2+22—2zzp+zp‘z) (9)

> —diff (%, z);

1 1l (=2z+2 2z—2

5“¢R2+ZZ—222p+2p2 ~3 (\/ j 2Zp)( £ Z:'Z})) (10)
R+z —2zzp+zp

Rz[—l—i-l 2z—=22zp ]
0 2 \/R2+zz—2zzp+zp2

i 2

§ - —z+zp+\/R2+zz—2zzp+zp2

§>- simplify(% );
\/R2+22—2:Zp+zp2 (11

>

|
| The above is what we got using the field method. Not worth the extra effort.
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