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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 th
following quantities:

(a) 3,620 watts (W)
(b) 0.000004 amps (A)
(c) 5.2x10°% ohms Q)
(d) 3.9x 10 volts (V)
(e) 0.02 meters (m)

(f) 32x 10° volts (V)

Solution:
(a) 3,620 W= 3.62 KW.
(b) 0.000004 A= 4 uA.
(c) 5.2x10%Q =52 puQ.

(d)
()
(f)
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Problem 1.10 Determine the net chargkQ tha flowed through a certain device

over the specified time intervals for each of the following currents:
(a) i(t) = [3t+6t]] mA, fromt =0tot =4s

)
(b) i(t) = 4sin(40mt) cog40mt) uA, fromt =0tot =0.05s
(c) i(t) = [4e ' —3e2] A, fromt =0tot = o
(d) i(t) = 12¢~* cog(40mt) nA, fromt = 0tot = 0.05 s
Solution:
@
4 4
AQ(0,4) :/ it = [/ (3t +6t3) dt 103]
0 0
32 e\t
= <7+7> O><10 —408  (mC)
(b)
-0.05 -0.05
AQ(0,0.05) — / idt — [ / 4sin 401t cos 401t dt] x10°©
JO JO
_ 4 005 106 _
=% 40nsm240nt\0 x10°=0.
(©)
AQOe) = [idt= [ (4e —3e Xyt = (—4et +§e2t> 25
Jo Jo 2 0
(d)
0.05 0,05
AQ(0,0.05) — / idt = [ / 12e-3 cos 401t dt} « 1079,
JO J0O
From Tables of Integrals,
/.eaXCOSbXdX:eaX(aCOSbX—F bsinbx)
. a2+ b?

Herce,

©.
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Problem 1.14  Given that the current in mA flowing through a wire is given by

0, fort <0,
i(t) =< ét, for0<t<5s
30e 065  fort>5s

(a) Sketchi(t) veraust.
(b) Sketchq(t) verast.

Solution:
(@
Ai(D)
30 mA +
20 mA +
10 mA 4
Lo . _1(s)

2 4 6 8 10 12 14

(b) q(t) = [Lwi(t) dt.

For0<t<S5s,

ao = ([fact) A o

Fort > 5s,

5 t
q(t) = [ / 6t dt + / 30e 0619 dt] x 1073
0 5

5 t

6t2 +3 —0.6t —3
— [ 2] +30e /e'dt « 10
2 o 5
S
g (mC)
A
125
100 -
75 4
50 -
25 4

— 1(s)
2 4 6 8 10 12 14
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Problem 1.25 For the circuit in Fig. P1.25, generate circuit diagrams theluite
only those elements that have current flowing through them for

(a) t<O
(b) O<t<2s
(c)t>2s
VWA
Ry
Vo—=
Figure P1.25: Circuit for Problem 1.25.
Solution:
(@t<0
VWA
R
Ry R3
Vo—=
Rs Re
(h)0<t<2s
VWA
Ry
Ry
Vo—=
Rs
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