6.1 B= 2L _ 2x6x109 _

—
—

€r 3% 100 x 5 0.8 gauss

Force percm= IBJc = 6x%10”x 0.8/3 x 10°= 1.6 dyne/cm

6.2 8000 amp = 24 x 10" esu [sec
F current inside r=1 is 6x10" esufsec

B = 2I _ 2x6x10%
' 7 rc 7 3x 10 x|

2 % 24 x |0"
Ixj0°x2

= 400 gauss

B, = = 300 gauss

2 x 24 % 10'%
3 %x10°x 3

Bay = = 533 gauss

6.3 _2wbrI o _2mbI(T dz
e T J

2nb*1 [: 4 . 2wb*I 2 Yy I
c b* (b2 +2z2)2 |
- o0

To see why the return path P N
can be ignored in the limit Y. \
Z - o0, consider the finite I/ /’\ \

by way of the large semicircle.
On the axis Bz~ ‘i|"3 , for z » b andwe may

infer that, going out in any direction from the ring,
(B -,:13 as r 2 . Since the length of the
semicircle is proportional to r, the integral [B -ds
over the semicircle must vanish at least qs fast

os 1/r* as r- . [In foct, it vanishes just that fast]



6.4

% )_,.__( ?_‘rrI

Each straight section contri bu1ve5 HaIF fhe Pfeid of a
half the field of an infinite wire complete ring

B=(2 +1r)-f% = 5.1416%
6.5 At P the field of wires A and C
I e cancel Field of wire B at
B(‘D\(%) ?C‘ P s 2:(2.1 . 4vzZ I
R | 2Vz2 I
| Field O'F B at F;_ = —d
Fielda:\ '

. AW

s _ 21
B (s = - _};;;_,k’“‘——mezd of A= 23
! R~—~Field of C

The vector sum of the 3 fields ot P, is zero.

6.7 current ring

- I x2n(R/2) (R/2)

R O

1 I = 0.5 gauss

R
T = gf‘?CR _?_ 3% 10°% 6 xso"e.su/sec

- 8
R=6 x10°cm = CJXIO esu/Sec = 3x10° amp



6.9

Evidently the magnetic field of the current in

the wire was .2

gauss at a distance of roughly

2 ¢cm. The current must have been about 2 omperes.

6.10

For 10" watts at 5x10* volts, I = 200 amp.

Mo L e—amp

Field in teslas at | meter = 522" oters

_4mwx107 . 200

X X 7 T 4 x IO-ST = .4 gauss

Other wire causes equal field : B = 8 x10°T = 0.8 gauss

6.1|

Average diameter of turn = 8+2x 0.163 = 8.2 cm

Total length of wire = x 8.33 x8 x 32 = 67 meters
Resistance = 0.67 ohm I= 50/.67 =75 amps
Power = 50 x15 = 37150 watts

B~ —or |

L= 8 x 715 ampturns/cm

Field in infinitely long coil would be

0 =tan™' (4/16)

Mm% 600 or 54 gauss.
B = 754 x cos (tan™' £) = 73| gauss



6.13]

BY BV
_‘iijtﬂ/\L\ /‘\
2% d l Y | y

coils far apart coils close together
b —

b/2-y blz +y
B, < i | |
Y [au(bjz—y)z] 32 [az + (b2 +Y)2]3,2 Differentiate

twice and set d*By
dy?

3 By
Note that —d\/—; = 0 af y=0 just from symmetry.

= 0 at y=0. This gives: b=a

With b=a we have By =B, (0) + constant x y* + --
Two coils thus arranged are called Heimholtz coils.

6.16

If the hole were filled with a copper rod carrying a
current of 300 amperes, complete symmetry would be
restored and the field at P would surely be zero. So the
actual field at P must be the negative of the field of the
rod just described. Its magnitude in gauss is (2/10)I/r
with I = 300 amperes and r = 2cm, or 30 gauss, and
it points to the left. A more remarkable fact, not too
hard to prove : The field is 30 gauss pointing 1o the

lef+ not only at P but everywhere within the
cylindrical hole |




