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10. (14 pts.) Describe a method to measure the current in an electric power line given (i) some wire that you can bend into
any size and shape you want, and (ii) some method for measuring the frequency and amplitude of a voltage that varies
periodically with time. Make sure to provide enough information for somebody else to reproduce your method. Key
information includes the following:
(a) The basic concept of your measurement: what you will do, what you will measure, and why that measurement will
tell you the current in the power line.

(b) Key dimensions of your apparatus. For example, if you make something out of the wire, say how big it is and any
other details that somebody would need to make something that functions in the same way.

(c) Where you will put your apparatus and how it will be oriented. in relation to the power line.
(d) Specifically what you will measure.
(e) Any calculations and formulas that you will use to determine the power-line current based on your measurements.

Design your apparatus to get a measured voltage amplitude of at least 10 mV if the current in the power line has an
amplitude of 1000 A at 60 Hz and the power line is 10 m above ground. Include a calculation to show how much signal
'you expect to get. Make appropriate approximations to simplify your calculations, and explain why they are valid.

For maximum points, make the apparatus something that one person can carry a few yards and set up on the ground near
the power line. (If you need a crane or a tall ladder, there must be an easier way...)

“You may assume that you know how far the power line is above the ground, but you get bonus points if you find a way to
get all the information you need from measurements you make with your apparatus at different positions in space.




