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The Ring (and the disk)

1. Imagine your job is to manufacture large iron disks for use in radio antennae.  The disks can be perfectly flat and circular, and they require iron sheets a half of a centimeter thick (no matter how big around they are).

a) How does your demand for iron depend on the radius of the disk?  

b) What happens to your need for iron if the radius of the disk doubles?

c) What happens to your need for iron if the radius of the disk is multiplied by 1.001?

d) Sketch (ROUGHLY!) what a graph of “iron needed” (on the vertical axis) versus “radius of disk” (on the horizontal axis) would look like.

2. Now imagine that your job is to manufacture circular iron rings that can be made by cutting circular holes out of circular disks as in the picture below




The radius of the hole (the “inner” radius) is always to be ten centimeters less than the radius of the ring (the “outer” radius) no matter how large the ring is, and again the thickness is always to be one half of a centimeter.

a) Now how does your demand for iron depend on the size of the ring?   Do you know the answer exactly?  Approximately?

b) What happens to your need for iron if the size of the ring doubles?  Do you know the answer exactly?  Approximately?

c) What happens to your need for iron if the size of the ring is multiplied by 1.001? Do you know the answer exactly?  Approximately?

d) Sketch (ROUGHLY!) what a graph of “iron needed” (on the vertical axis) versus “radius of disk” (on the horizontal axis) would look like.  (Try to plot a few points if you want!)

e) Can you think of a quick way to approximate the volume of the ring if you are only told the inner radius (which is probably a couple of meters)?
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