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Homework Chapter 21: Coulomb’s Law 
 

 

21.03  What must be the distance between point charge q1 = 26.0 μC and point charge q2 = −47.0 μC for the electrostatic 

force between them to have a magnitude of 5.70 N?  

 

 

 
 

 

 

 

 

 
 

21.04  In the return stroke of a typical lightning bolt, a current of 2.5×104 A exists for 20 μs. How much charge is 

transferred in this event? 
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21.09 Two identical conducting spheres, fixed in place, attract each other with an electrostatic force of 0.108 N when their 

center-to-center separation is 50.0 cm. The spheres are then connected by a thin conducting wire. When the wire is 

removed, the spheres repel each other with an electrostatic force of 0.0360 N. Of the initial charges on the spheres, 

with a positive net charge, what was (a) the negative charge on one of them and (b) the positive charge on the other? 
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21.09 (continued) 

 

 

 
 

 

(Solutions continued next page) 
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21.57 We know that the negative charge on the electron and the positive charge on the proton are equal. Suppose, 

however, that these magnitudes differ from each other by 0.00010%. With what force would two copper coins, 

placed 1.0 m apart, repel each other? Assume that each coin contains 3×1022 copper atoms. (Hint: A neutral copper 

atom contains 29 protons and 29 electrons.) What do you conclude? 

 

 

21.73 In an early model of the hydrogen atom (the Bohr model), the electron orbits the proton in uniformly circular 

motion. The radius of the circle is restricted (quantized) to certain values given by 

  r = n2a0, for n = 1, 2, 3, … , 

where a0 = 52.92 pm. What is the speed of the electron if it orbits in (a) the smallest allowed orbit and (b) the 

second smallest orbit? (c) If the electron moves to larger orbits, does its speed increase, decrease, or stay the same?  

  

17,000 metric tons! 
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Homework Chapter 22: Electric Fields 
 

22.05.  A charged particle produces an electric field with a magnitude of 2.0 N/C at a point that is 50 cm away from the 

particle. What is the magnitude of the particle’s charge? 

 

 

 
 

 
 

 

22.09.  Figure 22-37 shows two charged particles on an x axis: −q = −3.20 × 10−19 C at  

x = −3.00 m and q = 3.20 × 10−19 C at x = +3.00 m. What are the (a) magnitude and 

(b) direction (relative to the positive direction of the x axis) of the net electric field 

produced at point P at y = 4.00 m? 
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22.11.  Two charged particles are fixed to an x axis: Particle 1 of charge q1 = 2.1 × 10−8 C is at position x = 20 cm and 

particle 2 of charge q2 = −4.00q1 is at position x = 70 cm. At what coordinate on the axis (other than at infinity) is 

the net electric field produced by the two particles equal to zero? 

 

 
 

 

 

 

  



Ch. 21 Coulomb’s Law and Ch.22 Electric Fields                                                                 HRW10 End-of-chapter problems 

 

Copyright © 2014 John Wiley & Sons, Inc.  All rights reserved. This material is protected under all copyright laws as they currently exist. No 
portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher. 

21-22 p.7 

22.27.  In Fig. 22-51, two curved plastic rods, one of charge +q and the other of charge −q, form a 

circle of radius R = 8.50 cm in an xy plane. The x axis passes through both of the 

connecting points, and the charge is distributed uniformly on both rods. If q = 15.0 pC, 

what are the (a) magnitude and (b) direction (relative to the positive direction of the x 

axis) of the electric field E  produced at P, the center of the circle?  

 

 

 
 

 
 

22.48.  In Fig. 22-59, an electron (e) is to be released from rest on the central axis of a uni-

formly charged disk of radius R. The surface charge density on the disk is +4.00 μC/m2. 

What is the magnitude of the electron’s initial acceleration if it is released at a distance 

(a) R, (b) R/100, and (c) R/1000 from the center of the disk? (d) Why does the accel-

eration magnitude increase only slightly as the release point is moved closer to the disk?  
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22.40.  An electron with a speed of 5.00 × 108 cm/s enters an electric field of magnitude 1.00×103 N/C, traveling along a 

field line in the direction that retards its motion. (a) How far will the electron travel in the field before stopping 

momentarily, and (b) how much time will have elapsed? (c) If the region containing the electric field is 8.00 mm 

long (too short for the electron to stop within it), what fraction of the electron’s initial kinetic energy will be lost in 

that region? 

 

 
 

22.79.  A clock face has negative point charges −q, −2q, −3q, … , −12q fixed at the positions of the corresponding 

numerals. The clock hands do not perturb the net field due to the point charges. At what time does the hour hand 

point in the same direction as the electric field vector at the center of the dial? (Hint: Use symmetry.) 

 
 

 

 

                        −12q 
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