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Although I wrote these solutions, much of the typesetting was done by Jonah Gollub, Christopher Lee, and
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4 CHAPTER 1. VECTOR ANALYSIS

Chapter 1

Vector Analysis

Problem 1.1

(a) From the diagram, |B + C|cos 3 = |B|cos #; + |C| cos #2. Multiply by |A|.
|A||B + C|costls = |A||B| cos ) + |A||C| cos 6.
So: A:(B+ C) = A-B+ A:C. (Dot product is distributive)

2| Clsin 6,

Similarly: |B + C|sinfl3 = |B|sinf; + |C|sin#,. Mulitply by |A|f.
|A||B + C|sinfls i = |A||B|sinf; i + |A||C|sin; f. p :
If fi is the unit vector pointing out of the page, it follows that —— A
AX(B+C)=(AxB)+ (AXC). (Cross product is distributive) [Blcosfy |G| cosby

:} |B|sin 6,

(b) For the general case, see G. E. Hay’s Vector and Tensor Analysis, Chapter 1, Section 7 (dot product) and
Section 8 (cross product)

Problem 1.2 C
The triple cross-product is not in general associative. For example,
suppose A = B and C is perpendicular to A, as in the diagram.
Then (BXC) points out-of-the-page, and AX(BXC) points down,
and has magnitude ABC. But (AXB) = 0, so (AXB)XC =0 #

Ax (BXC) BXC ;Ax(BxC)
Problem 1.3 z
A=+1%+1y-12A=V3;B=1%x+1§+12; B= 3.
AB=+1+1-1=1=ABcosf = /3V3cos6 = cost = 1. 0B
0 = cos™! (1) ~ 70.5288° !
A

Problem 1.4

The cross-product of any two vectors in the plane will give a vector perpendicular to the plane. For example,
we might pick the base (A) and the left side (B):

A=-1%x+2y+02 B=-1x+0y + 32

(©2012 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is
protected under all copyright laws as they currently exist. No portion of this material may be
reproduced, in any form or by any means, without permission in writing from the publisher.

Download full file from answersun.com



Full file at
https://answersun.com/download/instructors-solutions-manual-introduction-to-electrodynamics-4th-edition-by-david-griffiths,

50 CHAPTER 2. ELECTROSTATICS

The even powers cancel, leaving
8w — 16w® + 2w° + 4w’ = 0, or 4-—8v+ v+ 20° = 0,

where v = w?. According to Mathematica, this cubic equation has one negative root, one root that is spurious
(the point lies outside the square), and v = 0.598279, which yields

v Vn

Y

For the pentagon:

q 1 cos 6 cos o
drey ((a +7r)? N b? c2 )

where
cosf) = W, costp = ———————;
b ' c
b = [acos(2r/5) + r])* + [asin(27/5)]* = a® + r? + 2ar cos(27/5),
¢ = [acos(m/5) — r]* + [asin(x/5))* = a® + r? — 2ar cos(n /5).
1 r + acos(2m/5) r —acos(m/5) B

> + : 5 =
(a+1)? [a? +r2 + 2ar cos(27r/5)]3/2 [a? +r2 — 2ar cos(7r/5)]3/2

Mathematica gives the solution | r = 0.688917 a. |

For an n-sided regular polygon there are evidently n such points, lying on the radial spokes that bisect
the sides; their distance from the center appears to grow monotonically with n: r(3) = 0.285, r(4) = 0.547,
r(5) = 0.689, .... As n — oo they fill out a circle that (in the limit) coincides with the ring of charge itself.

Problem 2.59 The theorem is false. For example, suppose the conductor is a neutral sphere and the external
field is due to a nearby positive point charge q. A negative charge will be induced on the near side of the sphere
(and a positive charge on the far side), so the force will be attractive (toward g). If we now reverse the sign of
q, the induced charges will also reverse, but the force will still be attractive.

If the external field is uniform, then the net force on the induced charges is zero, and the total force on the
conductor is QE., which does switch signs if E, is reversed. So the “theorem” is valid in this very special case.
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70 CHAPTER 3. POTENTIAL

R6
Combining these results: a = Heg (R4b5 + R4b5) = 109 R*bs5; by = 10:)124: ds = ‘11060- Therefore

Vs, ¢) =

asinb¢ [ s°/RY, for s < R,
10eq IZG/s", for s > R.

Problem 3.27 Since r is on the z axis, the angle a is just the polar angle 6 (I'll drop the primes, for simplicity).
Monopole term:

/pdr—k]?/[ R —2r s1116:|7‘ sin @ dr df d¢.
But the r integral is
R
/R 2r)dr = (Rr —1?)|) = R*— R* = 0.
0

So the monopole term is zero.
Dipole term:

/rcos Opdr = kR/(rcosH) [%(R —2r) sinH] r? sin @ dr df do.
r

But the # integral is

/ sin® @ cos 0 df) =
0

sin® 91"

So the dipole contribution is likewise zero.
Quadrupole term:

& , 1 1 . .
/rz écoszﬂ— — ) pdr = —kR/rz (300520— 1) (R 2r) sin @ | r? sin @ dr d6 do.
2 2 2 r2

R 3 4
2(R-o)dr= (—R-_
/0 ré(R — 2r)dr <3R 5

/ (3 cos? 0 — 1) sin® @ df = 2/3i112 6 df — 3/sin~l 6de
[ —
0 3(1—sin20)—1=2—3sin2 0 0 0

5+ (3) <)%

r integral:

B gy e R

s 3 2 6

0 integral:

¢ integral:

The whole integral is:

4 T o2 RS
() (-2

(©2012 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is
protected under all copyright laws as they currently exist. No portion of this material may be
reproduced, in any form or by any means, without permission in writing from the publisher.

Download full file from answersun.com





