25.16 - A ductile metal wire has resistance R. What will be the
resistance of this wire in terms of R if it is stretched to three times
its original length, assuming that the density and resistivity of the
material do not change when the wire is stretched? (Hint: The
amount of metal does not change, so stretching out the wire will
affect its cross-sectional area.)

25.33 © When switch S in Fig. E25.33 .
is open, the voltmeter V of the battery Figure E25.33

reads 3.08 V. When the switch is closed, A\
the voltmeter reading drops to 2.97 V, %
and the ammeter A reads 1.65 A. Find r &
the emf, the internal resistance of the

A N\/¢|'
I
battery, and the circuit resistance R.
Assume that the two meters are ideal, R
S

so they don’t affect the circuit.
25.34 - In the circuit of Fig. E25.32,

25.52 <= A typical small flashlight

contains two batteries, each having an emf of 1.5 V, connected in
series with a bulb having resistance 17 €. (a) If the internal resist-
ance of the batteries is negligible, what power is delivered to the
bulb? (b) If the batteries last for 5.0 h, what is the total energy deliv-
ered to the bulb? (c) The resistance of real batteries increases as
they run down. If the initial internal resistance is negligible, what
is the combined internal resistance of both batteries when the power
to the bulb has decreased to half its initial value? (Assume that the
resistance of the bulb is constant. Actually, it will change some-
what when the current through the filament changes, because this
changes the temperature of the filament and hence the resistivity of
the filament wire.)
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25.68 © (a) What is the poten-  Figure P25.68
tial difference V,; in the circuit
of Fig. P25.687 (b) What is the 0500 400V =909

b +
terminal voltage of the 4.00-V
p 9 P s 3
battery? (c) A battery w1.th emf 6.00 0 d
10.30 V and internal resistance Y 0500 8.00V
0.50 € is inserted in the cir- M AL}

cuit at d, with its negative 8.00 O

terminal connected to the neg-

ative terminal of the 8.00-V battery. What is the difference of poten-
tial V. between the terminals of the 4.00-V battery now?

25.74 - A cylindrical copper cable 1.50 km long is connected
across a 220.0-V potential difference. (a) What should be its diam-
eter so that it produces heat at a rate of 75.0 W? (b) What is the
electric field inside the cable under these conditions?

25.84 - CP Consider the circuit shown in Fig. P25.84. The battery
has emf 60.0 V and negligible internal resistance. R, = 2.00 (),
C; = 3.00 uF, and C, = 6.00 uF. After the capacitors have attained
their final charges, the charge on C; is Q| = 18.0 uC . (a) What is
the final charge on C,? (b) What is the resistance R;?

Figure P25.84

26.25 ¢ In the circuit shown

in Fig. E26.25 find (a) the current in resistor
R; (b) the resistance R; (c) the unknown emf
E. (d) If the circuit is broken at point x, what
is the current in resistor R?

26.26 - Find the emfs & and &, in the cir-
cuit of Fig. E26.26, and find the potential
difference of point b relative to point a.

Figure E26.25
280V R

3.00 O

Figure E26.26

1.00 2 20.0 V

6.00 O

26.42 - A 12.4-uF capacitor is connected through a 0.895-MQ)
resistor to a constant potential difference of 60.0 V. (a) Compute
the charge on the capacitor at the following times after the connec-
tions are made: 0, 5.0 s, 10.0 s, 20.0 s, and 100.0 s. (b) Compute
the charging currents at the same instants. (c) Graph the results of
parts (a) and (b) for ¢ between 0 and 20 s.

26.91 <+ An Infinite Network. )
As shown in Fig. P26.91, a net- Figure P26.91

work of resistors of resistances R, R R,
R, and R, extends to infinity ¢ -
toward the right. Prove that the R, ## :gin
total resistance Rt of the infinite b -
network is equal to R d R R

Ax

Ry =R, + VR + 2R|R,

(Hint: Since the network is infinite, the resistance of the network to
the right of points ¢ and d is also equal to Rt.)



