Home Work 1 (Young University Physcis 13e :

21.5 + BID Signal Propagation in Neurons. Newrons are com-
ponents of the nervous system of the body that transmit signals as
electrical impulses travel along their length. These impulses propa-
gate when charge suddenly rushes into and then out of a part of the

neuron called an axon. Measurements have shown that, during the

inflow part of this cycle, approximately 5.6 % 10'" Na*

ions) per meter, each with charge +e, enter the axon. How many
coulombs of charge enter a 1.5-cm length of the axon during this

process?

21.60 -+ Consider the electric dipole of Example 21.14. (a)
Derive an expression for the magnitude of the electric field pro-
duced by the dipole at a point on the x-axis in Fig. 21.33. What is
the direction of this electric field? (b) How does the electric field at
points on the x-axis depend on x when x is very large?

21.68 «+ CP Two identical spheres
with mass m are hung from silk
threads of length L. as shown in
Fig. P21.68. Each sphere has the same
charge, so ¢, = ¢, = ¢. The radius of
each sphere is very small compared to
the distance between the spheres, so
they may be treated as point charges.
Show that if the angle @ is small,
the equilibrium separation d between
the spheres is d = (g°L/2megmg)">.
(Hint: If 6 is small, thentan 6 =
sin 6.)

Figure P21.68
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21.91 ++ A charged line like that shown in Fig. 21.24 extends
from y = 2.50 cm to y = —2.50 cm. The total charge distributed
uniformly along the line is —7.00 nC. (a) Find the electric field
(magnitude and direction) on the x-axis at x = 10.0 cm. (b) Is the
magnitude of the electric field you calculated in part (a) larger or
smaller than the electric field 10.0 ¢m from a point charge that has
the same total charge as this finite line of charge? In terms of the
approximation used to derive E = Q/4aeg” for a point charge
from Eq. (21.9), explain why this is so. (c) At what distance x does
the result for the finite line of charge differ by 1.0% from that for
the point charge?

21.93 -+ Auniformly charged disk like the disk in Fig. 21.25 has
radius 2.50 cm and carries a total charge of 7.0 X 1072 C. (a)
Find the electric field (magnitude and direction) on the x-axis at
x = 20.0 em. (b) Show that for x => R, Eq. (21.11) becomes
E= Q/d—‘JTE{}\'Q. where ( is the total charge on the disk. (c) Is the
magnitude of the electric field you calculated in part (a) larger or
smaller than the electric field 20.0 ¢cm from a point charge that has
the same total charge as this disk? In terms of the approximation
used in part (b) to derive E = Q/4meyx? for a point charge from
Eq. (21.11), explain why this is so. (d) What is the percent differ-
ence between the electric fields produced by the finite disk and by
a point charge with the same charge at x = 20.0 cm and at
x = 10.0 cm?
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21.76 == Two point charges g; and
g» are held in place 4.50 cm apart.
Another point charge Q = —1.75 uC
of mass 5.00 g is initially located
3.00 em from each of these charges
(Fig. P21.76) and released from rest.
You observe that the initial acecelera-
tion of Q is 324 m;‘s.2 upward, parallel
to the line connecting the two point
charges. Find ¢, and q..

21.24 Our sketch for this problem.

21.25 Our sketch for this problem.
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