Recitation 10



3 A charged belt, 50 cm wide, travels at 30 m/s between
a source of charge and a sphere. The belt carries charge into the

sphere at a rate corresponding to 100 uA. Compute the surface
charge density on the bellt.
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*11 What is the current in a wire of radius R = 3.40 mm 1if the
magnitude of the current density is given by (a) J, = Jyv/R and (b)
J, = Jo(1 — r/R), in which r is the radial distance and J, = 5.50 X
10* A/m?? (c) Which function maximizes the current density near

the wire’s surface?
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27 ssm www Two conductors are made of the same mater-
ial and have the same length. Conductor A 1s a solid wire of diame-
ter 1.0 mm. Conductor B 1s a hollow tube of outside diameter
2.0 mm and inside diameter 1.0 mm. What is the resistance ratio
R 4/Rp, measured between their ends?
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Ry pL/Agp Ay Ty 1

Ap mry —mr{ 13 ( 1.0 mm )2 )



31 An electrical cable consists of 125 strands of fine wire, each
having 2.65 uf) resistance. The same potential difference is ap-
plied between the ends of all the strands and results in a total cur-
rent of 0.750 A. (a) What is the current in each strand? (b) What
is the applied potential difference? (c¢) What is the resistance of
the cable?

a)

, 0.750 A
istr. = —5— = 6.00 mA.
b)
V =iy Rser = (6.00 x 1073 A)(2.65 X 107 Q) = 15.9 nV.
C)
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51 ssmMm www Wire C and C

wire D are made from different 7
materials and have length L. = ( ((/ O
Lp=10m. The resistivity and B

diameter of wire C are 2.0 X 107° L i
()-m and 1.00 mm, and those of _

wire D are 1.0 X 107° Q-m and F'9-26-34 Problem 51.
0.50 mm. The wires are joined as shown in Fig. 26-34, and a current
of 2.0 A 1s set up in them. What is the electric potential difference
between (a) points 1 and 2 and (b) points 2 and 3? What is the rate

at which energy is dissipated between (c) points 1 and 2 and (d)
points 2 and 37




