22.38. A very long conducting tube (hollow cylinder) has inner
radius a and outer radius b. It carries charge per unit length +¢,
where « 1s a positive constant wi{h units of C/m. A line of charge
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. lies along the axis of the tube. The line of charge has charge per

unit length +c. (a) Calculate the electric field in terms of « and the |

distance r from the axis of the tube for (i) r < a; (i) a < r < b;
- (iii) » > b. Show your results in a graph of E as a function of r. |
(b) What is the charge per unit length on (i) the inner surface of the |
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\fzz.h%bA small sphere with a mass ~ Figure 22.37 -
of U:002 g and carrying a charge  Problem 22.41.

of 5.00 X 107® C hangs from a
thread near a very large, charged
insultating sheet, as shown in Fig.
22.37. The charge density on the
sheet'is 2.50 X 107° C/m? Find
‘the angle of the thread,

m conducting spherical shell with inner  Figure 22.38 |
sz and outer radius b has a positive point ~ Problem 22.44.

charge Q located at its center. The total charge
on the shell is —3Q, and it is insulated from its
surroundings (Fig. 22.38). (a) Derive expres-
sions for the electric-field magnitude in terms of
the distance r from the center for the regions
r<a,a<r<b,and r > b. (b) What is the surface charge den-
sity on the inner surface of the conducting shell? (c) What is the
surface charge density on the outer surface of the conducting shell?
(d) Sketch the electric field lines and the location of all charges.
(e) Graph the electric-field magnitude as a function of r.




