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2.27. We can see that
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2.29. Probability of getting (x− 1) tails and one head is (1− p)x−1p where Pr(Heads) = p. The entropy S is
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2.30. Let B1 be the random variable corresponding to the �rst ball and B2 the random variable corresponding
to the second ball. Then the probability that the �rst ball drawn is white is Pr(B1 = white) = w

w+b . For the
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2.32. The location and orientation of the line segment are independent random variables. If a < b, then the
set of locations of the line segment are drawn from a uniform distribution in the interval [0, b] and the set
of orientations are drawn from a uniform distribution in [0, π] (since the line segment is not oriented). If
the lines are drawn parallel to the x-axis, the length of the line segment in the y-direction is a sin(θ). The
probability of the line segment crossing a line is

∫ π

0

∫ a sin(θ)

0

1
πb

dtdθ =
2a

πb
.

If a ≥ b, we divide the situation into whether a sin(θ) > b or a sin θ ≤ b. The probability of the line segment
projection crossing the line is 1 if a sin θ > b. If a sin θ ≤ b, then the probability of crossing the line is a sin θ
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(for every �xed value of θ) from before. Therefore the total probability is
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