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CHAPTER 1

Sections 1-2 and 1-3: Dimensions, Charge, and Current

Problem 1.1 Use appropriate multiple and submultiple prefixes to express the
following quantities:

(a) 3,620 watts (W)

(b) 0.000004 amps (A)

(c) 5.2×10−6 ohms (Ω)

(d) 3.9×1011 volts (V)

(e) 0.02 meters (m)

(f) 32×105 volts (V)

Solution:
(a) 3,620 W= 3.62 kW.
(b) 0.000004 A= 4 µA.
(c) 5.2×10−6 Ω = 5.2 µΩ.
(d) 3.9×1011 V = 390 GV.
(e) 0.02 m= 20 mm.
(f) 32×105 V = 3.2 MV.
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Problem 1.10 Determine the net charge∆Q that flowed through a certain device
over the specified time intervals for each of the following currents:

(a) i(t) = [3t +6t3] mA, from t = 0 to t = 4 s

(b) i(t) = 4sin(40πt)cos(40πt) µA, from t = 0 to t = 0.05 s

(c) i(t) = [4e−t −3e−2t ] A, from t = 0 to t = ∞
(d) i(t) = 12e−3t cos(40πt) nA, from t = 0 to t = 0.05 s

Solution:
(a)

∆Q(0,4) =
∫ 4

0
i dt =

[

∫ 4

0
(3t +6t3)dt ×10−3

]

=

(

3t2

2
+

6t4

4

)
∣

∣

∣

∣

4

0
×10−3 = 408 (mC).

(b)

∆Q(0,0.05) =
∫ 0.05

0
i dt =

[

∫ 0.05

0
4sin40πt cos40πt dt

]

×10−6

=
4

2×40π
sin2 40πt|0.05

0 ×10−6 = 0.

(c)

∆Q(0,∞) =

∫ ∞

0
i dt =

∫ ∞

0
(4e−t −3e−2t)dt =

(

−4e−t +
3
2

e−2t
)

∣

∣

∣

∣

∞

0
= 2.5 (C).

(d)

∆Q(0,0.05) =

∫ 0.05

0
i dt =

[

∫ 0.05

0
12e−3t cos40πt dt

]

×10−9
.

From Tables of Integrals,

∫

eax cosbx dx = eax (acosbx+ bsinbx)
a2 + b2 .

Hence,

∆Q(0,0.05) =

[

12e−3t (−3cos40πt +40π sin40πt)
9+(40π)2

∣

∣

∣

∣

0.05

0

]

×10−9 = 0.32 (pC).
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Problem 1.14 Given that the current in mA flowing through a wire is given by

i(t) =











0, for t < 0,

6t, for 0≤ t ≤ 5 s,

30e−0.6(t−5), for t ≥ 5 s,

(a) Sketchi(t) versust.

(b) Sketchq(t) versust.

Solution:
(a)

2

30 mA

4 6 8 10 12 14

i(t)

t (s)

20 mA

10 mA

(b) q(t) =
∫ t
−∞ i(t)dt.

For 0≤ t ≤ 5 s,

q(t) =

(

∫ t

0
6t dt

)

×10−3 =
6t2

2

∣

∣

∣

∣

t

0
×10−3 = 3t2 (mC).

For t ≥ 5 s,

q(t) =

[

∫ 5

0
6t dt +

∫ t

5
30e−0.6(t−5) dt

]

×10−3

=

[

6t2

2

∣

∣

∣

∣

5

0
+30e+3

∫ t

5
e−0.6t dt

]

×10−3

= [75+50(1− e−0.6(t−5))] (mC).

2

125

100

75

50

25

4 6 8 10 12 14

q (mC)

t (s)
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Problem 1.25 For the circuit in Fig. P1.25, generate circuit diagrams that include
only those elements that have current flowing through them for

(a) t < 0

(b) 0 < t < 2 s

(c) t > 2 s

+

_
V0

R1

R2 R3

R4

R6R5

t = 2 s

t = 0

Figure P1.25: Circuit for Problem 1.25.

Solution:
(a) t < 0

+

_
V0

R1

R2 R3

R6R5

(b) 0 < t < 2 s

+

_
V0

R1

R2

R5
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