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Chapter 27 (Benson)

E01 (a) N = I∆t/e = 1.19×1016; (b) J = I/A = 2.42×103 A/m2 .

E05 (a) J = I/A = 2.83×106 A/m2; (b) ρ = 1.7×10−8 Ω·m: E = ρ J = 4.81×10−2 V/m .

E09 L= 10 m, d = 1.5 mm, I = 12A & ρ= 2.8×10−8 Ω·m: (a) J = I/A = 6.79×106 A/m2; (b)

v = J/ne = 4.24×10−4 m/s; (c) E = ρJ = 0.19 V/m .

E13 R = ρL/A = ρl/π(b2 − a2) .

E24 R1 = V/I1 = 3Ω, R2 = V/I2 = 3.53Ω. α = (R2 − R1)/R1∆T = 2.21×10−3 C−1 .

E26 L = 20 m & d = 1.024 mm: (a) R = ρL/A = 0.413Ω; (b) Pw/(Pw + Ps) = 0.413/(4 +

0.413) = 9.36% .

E29 (a) (80)(3600) = 2.88×105 C; (b) U = QV = 3.46×106 J, ∆t = U/P = 1.38×105 s =

38.4 h .

E47 m = 21 g, R = 0.065Ω, ρm = 8900 kg/m3 & ρ= 1.7×10−8 Ω·m: Using m/ρm = AL & R =

ρL/A gives L = 3.00 m & A = 7.856×10−7 m2 .

E52 J = nevd = I/A = I/πr2, r2 = I/πnevd = 5.71×10−7, r = 0.756 mm .

P03 (a) R =
∫

dR =
∫

ρ dr/(2πrL) = ρ ln(b/a)/2πL; (b) R = 37.4Ω .

P04 R =
∫

dR =
∫

ρ dr/(4πr2) = ρ (1/a − 1/b)/4π . (Teacher: Jyh-Shinn Yang, 90.05.17)

P09 (a) R = (ρ1+ρ2)L/A, I = V/R = 10A/(ρ1+ρ2)L = 1.883 A; P1 = I2R1 = (1.8832)(0.2165)

= 0.77 (W), P2 = (1.8832)(5.093) = 18.1 (W); (b) E1 = IR1/L = 0.0102 V/m, E2 =

IR2/L = 0.240 V/m .
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