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Chapter 33 (Benson)

E01 L= 40 mH & V0= 120 V: (a) f = 60 Hz, i0 = v0/(2πfL) = 7.96 A; (b) f2 = f1/0.3 = 200 Hz .

E02 C =50µF & v0= 70 V: (a) f = 50 Hz, i0 = v0(2πfC)= 1.10 A; (b) f2 = f1×0.3 = 65 Hz .

E06 L= 72 mH, v0 =50 V & f = 120 Hz: (a) i0 = v0/ωL= 0.921 A; (b) i= 0; (c) 0.5 = cos(ωt) →

ωt =π/3; 5π/3, i = i0 sin(ωt) = ±0.798 A; (d) At t = 1ms, p = i0v0 sin(2ωt)/2 = 23.0 W .

E07 C =108µF, v0 = 24 V & f = 80 Hz: (a) i0 = v0ωC = 1.3 A; (b) i= 0; (c) 0.5 = − cos(ωt)

→ ωt = 2π/3; 4π/3, i = i0 sin(ωt) = ±1.13 A; (d) At t = 1 ms, p = −i0v0 sin(2ωt)/2 =

−13.2 W .

E19 R = 10Ω, L= 40 mH, V =120 V, f = 60 Hz & VR = 30 V: (a) I = VR/R = V/Z → Z = 40Ω.

Z2 = R2 + (ωL − 1/ωC)2 → C =49µF; (b) f0 =1/2π
√

LC = 113 Hz .

E20 R = 25Ω, L= 320 mH, C = 18µF, v0=170 V & f =60 Hz: (a) Z = [R2+(ωL−1/ωC)2]1/2 =

36.6Ω; (b) I = v0/(Z
√

2) = 3.28 A; (c) tan φ = (ωL − 1/ωC)/R → φ=−470 .

E25 V = 100 V, f = 90 Hz, R =20Ω, C = 80µF & L= 9mH: (a) X = XL−XC = 17Ω, Z = 26.2Ω

→ cos φ = R/Z = 0.762; (b) P = I2R =(V/Z)2R = 291 W .

E27 v0= 200 V, f = 50/π Hz, R =15Ω, C = 200µF & L= 0.2 H: (a) XL = 20Ω, XC = 50Ω; (b)

tan φ =(XL−XC)/R → φ =−63.40; (c) P = (V/Z)2R = 267 W; (d) cos φ= P/IV = 0.447 .

E33 R = 24Ω, L= 18 mH, C = 70µF & i = 0.06 sin(320 t) A:

φ=−1.02 rad, Z = 45.7Ω, v0= i0Z =2.74= V → v = 2.74 sin(320 t − 1.02) V .

P01 P = V 2R/[R2 + (ωL − 1/ωC)2] = ω2RV 2/[ω2R2 + L2(ω2 − 1/LC)2]

= ω2RV 2/[ω2R2 + L2(ω2 − ω2

0
)2] . (Teacher: Jyh-Shinn Yang, 90.06.06)

P04 Phasors: i= iR + iC + iL, i2
0

= i2
0R + (i0L − i0C)2 = v2

0
[1/R2 + (1/XL − 1/XC)2] →

Z = v0/i0 = 1/
√

1/R2 + (1/XL − 1/XC)2 .

P06 R2 + (ωlL − 1/ωlC)2 = R2 + (ωhL − 1/ωhC)2, L(ωh + ωl) = (ωh + ωl)/(ωhωlC) →

ωhωl = 1/LC = ω2

0
or f0 =

√
fhfl .

E31 P = IV cos φ = V 2 cos φ/Z,

but R = Z cos φ, so P = (V cos φ)2/R = V 2

R/R .
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