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3. (a) The current in each strand is i = 0.750 A/63 = 1.19 x 102 A = 11.9 mA.
(b) The potential difference is V= iR = (1.19 x 102 A) (2.65x 10° Q) =3.15x 10 V.

(c) The resistance is Ry = (2.65 x 10 °Q)/63 =4.21 x 10° Q.
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15. (8) From P = V%IR = AV? | pL, we solve for the cross-sectional area:

-7 .
e ,0L2P _ (5.00x107 © m)(5.825 M)4000 W) _g 0 107 2
v (112 V)

(b) Since L o« ¥ the new length should be

"\ 2 2
L :L(Kj =(5.85m) 100V _ 4.66 m.
V 112V
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36. Since the potential difference 7 and current i are related by ¥ = iR, where R is the
resistance of the electrician, the fatal voltage is ¥ = (50 x 10°° A)(2100 Q) = 105 V.
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45, (a) The current resulting from this non-uniform current density is

i=[  Jaa=2o j Rr.zzzrdr=37zR2Jo =37z(2.67x10-3m)2(5.5ox104A/m2)
cylinder ¢ R Jo 3 3 .
=0.821 A.
(b) In this case, we have
. R r 1 5 1 3._\2 4 2
i=| JhdA=j Jo | 1-— |27rdr==7R*J, == 7(2.67x10°m)?(5.50x10* A/m?)
cylinder 0 R 3 3

=0.411A.

(c) The result is different from that in part (a) because J, is higher near the center of the
cylinder (where the area is smaller for the same radial interval) and lower outward,
resulting in a lower average current density over the cross section and consequently a

lower current than that in part (a). So, J, has its maximum value near the surface of the
wire.



274 CHAPTER 26

48. (a) Since the material is the same, the resistivity p is the same, which implies (by Eqg.
26-11) that the electric fields (in the various rods) are directly proportional to their
current-densities. Thus, Ji: Jo: J3 are in the ratio 2.5/4/1.5 (see Fig. 26-27). Now the
currents in the rods must be the same (they are “in series”) so

J1A1 :J3A3, JzAg =J3A3 .
Since A4 = %, this leads (in view of the aforementioned ratios) to

4r? =151, 2.5r% = 1.5r8.
Thus, with 3 = 1.70 mm, the latter relation leads to », = (1.5/2.5)"(1.70 mm) =1.32 mm.

(b) The 4r,°> = 1.5r3 relation leads to 7, = (1.5/4.0)*2(1.70 mm) =104 mm.



