Unit 2.9
Last time, we found that forsetof data withmultiple measurements:

| Best estimate of the true valuedwerage <r> or <x>, etc.
' A measure of the spread of valueStandard Deviatiary

So, we were reporting for the best estimatthefmeasured value:

value = average £ ! 4

But / ., doesnot reallytell us theuncertaintyof the average, it just tells
us thespreacdof our data measurements. We really need to use:

I Standard deviation of the mean (SDM) (Standard error)

0]
SDM=—34
VN

l 68.3% change thanother sedf multiple measurements will
have an average that is withinerage £ SDM




For example, ShawnOs results for the ball drop were:
<r>=0.740s ! 4=0.126s

' <r>=0.7st0.1s (or<r>=0.54s0.1359)

What we should really do is:

<r>=0.740s ! 4=0.126s SDM'! \/ﬁ = O;/l%ﬁs: 0.028%

Il <r>=0.74s£0.03s (or<>=0.740 s 0.028 s)



Also, last time kold you that the variations about the average of your
Individual measurements weradom andthat the variations in your
data will follow aGaussiardistribution.

And you all believed me!

b How do we know that the variations in your timing
measurements were random?

B  How do we know that random variations in measurements
produce a Gaussiamsttibution?
Today, we will look at:
b Rolling Dice:a known random phenomena.
Do the variations in results produce a Gaussian distribution?

b Radioactivity:allows us to do thousands of measurements.
|s radioactive decay really a random process?
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