Name: Student ID:

QUIZ 2, ECE302, Fall 2003
Time: 50 minutes. Total Marks: 40.
One single-sided 8.5x11” formula sheet allowed, calculators allowed.

1. X is the time (in minutes) that a student would take to write this quiz if there were no time
limit. Suppose X has the following pdf: fx(z) = ¢(60z—z%)if 0 < z < 60 and fx(z) = 0 otherwise.

a) Find c, sketch the pdf, and find E[X]. (5 marks)
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b) Students must hand in their quizzes after 50 minutes, so the actual writing time cannot be

greater than 50 minutes. Let ¥ be the actual writing time. Find Y as a function of X and sketch
it. Find the pdf of ¥ and sketch it. (10 marks)
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¢) Find E[Y] (5 marks flgluly-uty ] )
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2. Suppose we don’t know the distribution of the time Y a student needs to write the quiz, but
we know that E[Y] = 40 and VAR[Y] = 400. We can use the Markov inequality (P[X > a] <
E(X]/a,X > 0,a > 0) and the Chebyshev inequality (P[|X — E[X]| = a] < VAR[X]/a?) to find
bounds on certain probabilities. _

a) Using the Markov inequality, find an upper bound on the probability that ¥ > 50. (4 marks)
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b) Using the Chebyshev inequality, find a lower bound on the probability that Y is within 30 min-
utes of the mean time (40 minutes). (8 marks)
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¢) For a < E[X], the Markov inequality guarantees that P[X > a] < ¢, where ¢ > 1. Find a bet-
ter upper bound, i.e., find a value d, where P[X >a] < dandd < c. Hint: This is trivial. (3 marks)
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d) The Markov inequality guarantees that P[X > E[X]] < 1. Show that for symmetric pdfs,
P[X > g] = 1/2. Hint: f «(z) is symmetric if fx(g—2) = fx(g+ ) for some number g. (5 marks)
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