
Statistics 116 - Fall 2004

Theory of Probability

Assignment # 5

Due Friday, October 29

show (and briefly explain) all of

your work

Q. 1) (Ross #4.52) The monthly worldwide average number of airplane crashes
of commercial airlines is 3.5. What is the probability that there will be

(a) at least 2 such accidents in the next month;

(b) at most 1 accident in the next month?

Explain your reasoning.

Q. 2) (Ross #4.70) A fair coin is continually flipped until heads appears for
the tenth time. Let X denote the number of tails that occur. Compute
the probability mass function of X.

Q. 3) (Ross # 5.1 - Theoretical) The speed of a molecule in a uniform gas
at equilibrium is a random variable whose probability density function is
given by

f(x) =

{
ax2e−bx2

x ≥ 0
0 x < 0

where b = m/2kT and k, T and m denote, respectively, Boltzmann’s con-
stant, the absolute temperature, and the mass of the molecule. Evaluate
a in terms of b.

Q. 4) (Ross #5.32) The time, X, (in hours) required to repair a machine is
exponentially distributed with parameter 1/2. That is, X has density

fX(x) =
1
2
e−x/2, x ≥ 0.

What is
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(a) the probability that a repair time exceeds 2 hours;

(b) the conditional probability that a repair takes at least 10 hours, given
that its duration exceeds 9 hours.

Q. 5) BONUS (10% – half of one question): (Ross # 4.22 - Theoreti-
cal) An urn contains 2n balls, of which 2 are numbered 1, 2 are numbered
2, . . . , and 2 are numbered n. Balls are successively withdrawn 2 at a
time without replacement. Let T denote the first selection in which the
balls withdrawn have the same number (and let it equal infinity if none
of the pairs withdrawn has the same number). For 0 < α < 1 we want to
show that

lim
n→∞

P (T > αn) = e−α/2.

To verify the preceding, let Mk denote the number of pairs withdrawn in
the first k selections for k = 1, . . . , n.

(a) Argue that when n is large and k is not too big, Mk can be regarded
as the number of successes in k (approximately) independent trials.

(b) When n is large, approximate P (Mk = 0).

(c) Write the event {T > αn} in terms of the value of one of the variables
Mk.

(d) Verify the limiting probability given for P (T > αn).
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