Math 262 — 11 December 2019
End-of-Semester Review Problems

1. Suppose f(x) and g(x) are probability density functions. Under what conditions on the constants
a and B will the function af (x) + fg(x) be a probability density function?
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2. Let X ~ Exp(A), 0 < s and 0 < t. Since X is memoryless, is it true that (X > s + t) and (X > t)
are independent events?

MeMoryless ProPereri ‘)(X> s+t ) X>t) = P(X>5)
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So Yhe events W>s+t  ad W >+t are not independent

3. Among 30 raffle tickets, six are winners. Felicia buys 10 tickets. Find the probability that she
gets exactly three winners.

Let X be the number of \,Jir\m'/ﬁ tickets that Felicia buys,
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4. Let X and Y be iid exponential rvs with parameter A. Let (R, ®) be the polar coordinates of
(X,Y). What is the joint density of R and 0?

Joint density of X ad Y- \e(x,\/)= X’e_—w‘h’) for x>0, y>o0
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5. Let X1, X3, ..., X10 be iid random variables denoting bids on an item that is for sale in an auction.
The item will be sold to the highest bidder. If the bids are independent and uniformly
distributed between 10 and 30, what is the expected value of the sale price?
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6. Suppose B and C are iid Unif[0,1]. Find the probability that the roots of the equation
x? 4+ Bx + C = 0 are real.

-RB+ {R*- 4C

The roots are x = which are real iff R'*-YC = o,

2 7
or equivalently, C = B: ‘ (T‘
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