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1. (25%) A biased four-sided die is rolled once. Random variable N is defined to be
the down-face value and is described by the PMF,

PuNp) =Nof for N, =1,2,3,4
=0 for all other values of N,
Based on the outcome of this roll, a coin is supplied for which, on any flip, the
probability of an outcome of heads is (N+1)/2N.  The coin is flipped once, and the
outcome of this flip completes the experiment.
Determine:
(a) (8%) The expected value and variance of discrete random variable N.
(b) (10%) The conditional PMF, conditional expected value and conditional
variance for random variable N given that the coin came up heads.
() (7%) If we define the events,
Event A: Value of down face on die roll is either 1 or 4.
Event H: Outcome of coin flip is heads.
Are the events A and H independent?

2. (25%) The PDF for the duration of the independent inter-arrival times between
successive cars on a highway is given by

1
f,(to)=§e/2 ty 20
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Where these duration are measured in seconds.

(a) (8%) An old wombat requires 12 seconds to cross the highway, and he starts out
immediately after a car goes by. What is the probability that he will survive?

(b) (7%) Another old wombat, slower but tougher, requires 24 seconds to cross the
road, but it takes two cars to kill him. (A single care won’t even slow him down.)
If he starts out at a random time, determine the probability that he survives.

(c) (10%) If both these wombats leave at the same time, immediately after a car
goes by, what is the probability that exactly one of them survives?
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1 9 8 36 81 64 72 324 288
2 15 7 80 225 49 105 1200 560
3 10 9 44 100 81 90 440 396
4 11 10 55 121 100 110 605 550
5 10 6 35 100 36 60 350 210
total 55 40 250 627 330 437 2919 2004
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