CHAPTER 1
The Wave Fanceon
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Question 1 If you selected one individual at random from this group, what is the probability
that this person’s age would be 15?

Plis) ~ [Vﬁ?) o £ bl

Question2 What is the most probable age?
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Question3 What is the median age? —
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Question4 What is the average (or mean) age”?
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Question5 What is the average of the squares of the ages?
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[.3.2 Conkinuous \aviableg
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Problem 1.1 For the distribution of ages in the example in Section L3.1:

«~1a) Compute (j2) and (j)?.

v (b) Determine Aj for each j, and use Equation 1.11 to compute the standard deviation.
2LAC) Use your results in (a) and (3) to check Equation 1 12.
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Problem 1.2 c*
(@) Find the standard deviation of the distribution in Example 1.2.
(b) What is the probability that a photograph, selected at random, would show a
distance x more than one standard deviation away from the average?

Py = L~ (o< x < W)
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Problem 1.3 Consider the gaussian distribution

p(x) = Ae ™MD,

where A, a, and XA are positive real constants. (The necessary integrals are inside the

back cover.) > ‘°p 6 9% =
(@) Use Equation 1.16 to determine A. \S' ) -

(b) Find (), (x?), and 5.
(c) Sketch the graph of p(x).
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Problem 1.4 At time ¢ = 0 a particle is represented by the wave function

e Mo 0 S X S a,
Y(x,00)=3Ab—x)/(b—a), a<x 5!_3_.
0, otherwise,

where A, a, and b are (positive) constants.
—4> (@) Normalize W (that is, find A, in terms of a and b).
—» (b) Sketch ¥(x, 0), as a function of x.
—® (c) Where is the particle most likely to be found, at = 0?
~& (d) What is the probability of finding the particle to the left of a? Check your result in

the limiting cases b = a and b = 2a.
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