18-45
The Hall Effect

18.41 (a) This portion of the problem calls for us to determine the electron mobility for some hypothetical

metal using the Hall effect. This metal has an electrical resistivity of 3.3 x 108 (Q-m), while the specimen
thickness is 15 mm, IX =25 A and BZ = 0.95 tesla; under these circumstances a Hall voltage of —2.4 x 107 V is

measured. It is first necessary to convert resistivity to conductivity (Equation 18.4). Thus
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The electron mobility may be determined using Equation 18.20b; and upon incorporation of Equation 18.18, we

have
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= 0.0045 m2/V-s

(b) Now we are to calculate the number of free electrons per cubic meter. From Equation 18.8 we have
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= 417 x 1028 m3

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes only to
students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work beyond that permitted
by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner is unlawful.



