Questions for Module # 27

The following questions are from Serway and Jewett. Answers may be found at the end of the
book (click here).

2. A small sphere that carries a charge ¢ is whirled in a
circle at the end of an insulating string. The angular
frequency of revolution is w. What average current
does this revolving charge represent?

Suppose the current in a conductor decreases expo-
nentially with time according to the equation [({) =
I,e V7, where I, is the initial current (at t = 0) and 7
is a constant having dimensions of time. Consider a
fixed observation point within the conductor. (a) How
much charge passes this point between { = 0 and t = 77
(b) How much charge passes this point between { = 0
and ¢ = 1077 (c) What If? How much charge passes this
point between ¢t = 0 and ( = ®*?

20. Suppose you wish to fabricate a uniform wire from a
mass m of a metal with density p, and resistivity p. If
the wire is to have a resistance of R and all the metal
is to be used, what must be (a) the length and (b) the
diameter of this wire?

52. Why is the following situation impossible? A politician is
decrying wasteful uses of energy and decides to focus
on energy used to operate plug-in electric clocks in
the United States. He estimates there are 270 million
of these clocks, approximately one clock for each per-
son in the population. The clocks transform energy
taken in by electrical transmission at the average rate
2.50 W. The politician gives a speech in which he com-
plains that, at today’s electrical rates, the nation is los-
ing $100 million every year to operate these clocks.


https://theblackhole.pk/wp-content/uploads/2024/05/Solutions-Module-27.pdf

71.

85.

An oceanographer is studying how the ion concen-
tration in seawater depends on depth. She makes a
measurement by lowering into the water a pair of con-
centric metallic cylinders (Fig. P27.71) at the end of
a cable and taking data to determine the resistance
between these electrodes as a function of depth. The
water between the two cylinders forms a cylindrical
shell of inner radius r,, outer radius 7, and length L
much larger than 7,. The scientist applies a potential
difference AV between the inner and outer surfaces,
producing an outward radial current I. Let p represent
the resistivity of the water. (a) Find the resistance of
the water between the cylinders in terms of L, p, r,,
and 7;. (b) Express the resistivity of the water in terms
of the measured quantities L, r,, r,, AV, and 1.

Figure P27.71

A material of resistivity p is formed into the shape of a
truncated cone of height A as shown in Figure P27.85.
The bottom end has radius b, and the top end has
radius a. Assume the current is distributed uniformly
over any circular cross section of the cone so that the
current density does not depend on radial position.
(The current density does vary with position along the
axis of the cone.) Show that the resistance between the

two ends is
T \ab
h

Figure P27.85



Switch S shown in Figure P28.71 has been closed for
a long time, and the electric circuit carries a con-
stant current. Take €, = 3.00 uF, C, = 6.00 uF, R, =
4.00 kQ, and R, = 7.00 k(). The power delivered to R,
is 2.40 W. (a) Find the charge on C,. (b) Now the switch
is opened. After many milliseconds, by how much has
the charge on C, changed?

Figure P28.71

69. A nonconducting sphere has mass 80.0 g and radius
20.0 cm. A flat, compact coil of wire with five turns is
wrapped tightly around it, with each turn concentric
with the sphere. The sphere is placed on an inclined
plane that slopes downward to the left (Fig. P29.69),
making an angle  with the horizontal so that the coil
is parallel to the inclined plane. A uniform magnetic
field of 0.350 T vertically upward exists in the region
of the sphere. (a) What current in the coil will enable
the sphere to rest in equilibrium on the inclined
plane? (b) Show that the result does not depend on
the value of 6.
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Figure P29.69

73. A uniform magnetic field of magnitude 0.150 T is
directed along the positive xaxis. A positron moving at
aspeed of 5.00 X 10° m/s enters the field along a direc-
tion that makes an angle of # = 85.0° with the x axis
(Fig. P29.73). The motion of the particle is expected
to be a helix as described in Section 29.2. Calculate
(a) the pitch pand (b) the radius r of the trajectory as
defined in Figure P29.73.

Figure P29.73



