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25. Taking R ! 1.00 k" and ! 250 V in Figure P28.25,
determine the direction and magnitude of the current in
the horizontal wire between a and e.

#

26. In the circuit of Figure P28.26, determine the current in
each resistor and the voltage across the 200-" resistor.

27. A dead battery is charged by connecting it to the live battery
of another car with jumper cables (Fig. P28.27). Determine
the current in the starter and in the dead battery.

28. For the network shown in Figure P28.28, show that the
resistance Rab ! (27/17) ".

30. Calculate the power delivered to each resistor shown in
Figure P28.30.

Section 28.4 RC Circuits
Consider a series RC circuit (see Fig. 28.19) for which

R ! 1.00 M", C ! 5.00 $F, and ! 30.0 V. Find (a) the
time constant of the circuit and (b) the maximum charge
on the capacitor after the switch is closed. (c) Find the
current in the resistor 10.0 s after the switch is closed.

32. A 2.00-nF capacitor with an initial charge of 5.10 $C is
discharged through a 1.30-k" resistor. (a) Calculate the
current in the resistor 9.00 $s after the resistor is con-
nected across the terminals of the capacitor. (b) What
charge remains on the capacitor after 8.00 $s? (c) What is
the maximum current in the resistor?

33. A fully charged capacitor stores energy U0. How much
energy remains when its charge has decreased to half its
original value?

34. A capacitor in an RC circuit is charged to 60.0% of its
maximum value in 0.900 s. What is the time constant of
the circuit?

35. Show that the integral in Equation (1) of Example 28.14
has the value RC/2.

36. In the circuit of Figure P28.36, the switch S has been open
for a long time. It is then suddenly closed. Determine the
time constant (a) before the switch is closed and (b) after
the switch is closed. (c) Let the switch be closed at t ! 0.
Determine the current in the switch as a function of time.

#
31.
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For the circuit shown in Figure P28.29, calculate (a) the
current in the 2.00-" resistor and (b) the potential differ-
ence between points a and b.

29.

Figure 1: Problem 1.
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1. For the circuit shown in Fig. 1, calculate (i) the current in the 2.00 Ω resistor and (ii) the

potential difference between points a and b.

2. The heating element of an electric oven is designed to produce 3.3 kW of heat when connected

to a 240-V source. What must be the resistance of the element?

3. A heater coil connected to a 240-Vrms AC line has a resistance of 38 Ω. (i) What is the

average power used? (ii) What are the maximum and minimum values of the instantaneous power?

4. At a point high in the Earth’s atmosphere, He2+ ions in a concentration of 2.4 × 1012 m−3

are moving due north at a speed of 2.0 × 106 m/s. In addition, a 7.0 × 1011 m−3 concentration of

O−
2 ions is moving due south at a speed of 6.2 × 106 m/s. Determine the magnitude and direction

of the net current passing through unit area A/m2.

5. Consider the circuit shown in Fig. 2, with the start up switch T1 open (for a long time). Now,

close the switch and wait for a while. What is the change in the total charge of the capacitor if

V2 > V1?
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Figure 2: Problem 5.


