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Lecture 1: Dimensional Analysis



PROBLEM 2 (5 points) - The Trinity Test

The picture above shows a snapshot of the explosion of the first nuclear
device ever detonated. In this problem you’ll answer some questions about
the explosion using dimensional analysis, that is by examining the dimensions
(length, mass, etc.) of the relevant quantities.

The expanding hemispherical blast has a radius R that is increasing with
time. At this early stage of the explosion, R depends on only three quantities:
the time t since detonation, the total energy E released in the explosion, and
the density ⇢ of the air. (The air density is relevant since the expanding blast
has to push all that mass rapidly out of the way.) Energy can be measured
in units of kg·m2/s2 (also known as a joule (J)), and density can be measured
in units of kg/m3.

(a) (2 pts) Write down an expression for R in terms of t, E, and ⇢ that re-
spects the units involved. This expression should be of the form R = Eitj⇢k,
where i, j, and k are whatever exponents they need to be and where any
overall unitless constants out front can be ignored. (See the discussion at the
end of the problem about this approximation.)

(Problem 2 continues !)
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