Solution to problem 8:

Suppose your distance between Be and Al is 2.3 cm, and your distance between Be and X is 0.7 cm.  I chose these randomly.

In class, I derived the radius in a mass spec, using qV = ½ mv2 and mv2/r = qvB, getting that the radius is proportional to sqrt(m).

So r(Al)/r(Be) = sqrt(m(Al)/m(Be)) = sqrt (3) = 1.73

But r(Al) – r(Be) = 2.3 cm.  Combining, 1.73 r(Be) – r(Be) = 2.3, so .73 r(Be) = 2.3, so the value of r(Be) is 3.15 cm.

That means that r(X) = 3.15 + .7 = 3.85 cm.   So r(X)/r(Be) = 3.85/3.15 = 1.22.  But from the fact the r is proportional to sqrt(m):

m(X)/m(Be) = (r(X)/r(Be))^2 = 1.494.     m(Be) = 9, so m(X) = 13.5

Now, the random numbers I chose didn’t give an integer, but yours should have.  Remember that carbon has several isotopes, 11, 12, 13, 14 (you’ve all heard of carbon 14), so knowing it’s carbon doesn’t tell you the number.  Oxygen is 16 or 18.  Nitrogen is 14 or 15.  So there can be several correct elements, given the number.  But given the element, you don’t necessarily know the number.
