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Answer the questions in the spaces provided. If you are using pencil, please write as darkly
as possible. Explain your answers clearly - if the answer requires computation, write it
down. Unless otherwise noted, please simplify. No phones or calculators are allowed. Only
2 pages {front and back) of notes are allowed. Sign your name below - by doing so you are

agreeing to abide by the UCLA Student Code of Conduct.
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Table 1: Table of the Standard Normal Cumulative Distribution Function ®(z)
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1. Consider a random variable, X, distributed Aexponentiallly with parameter A; i.e., X ~ exp(A).
(2) Compute the mean of X, E(X).

N r

(b) Compute the variance of A var(X

V! C}‘-» \) . F r% L4
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9. Let X be a random variable that takes values from 0 to 9 with equal probability 1/10.

(a) Find the PMF of the random va.na.ble Y =X mod (3).

%/j)w ’ID \/ ( ) ;E 0 )

' - [0
O 5
0\ o

SIANy \ﬂkﬁ(ﬁ_@ — D

~

- O
/— |






Math 170A Final, Page 4 of 14 June 13, 2019

3. Suppose you are to throw a dart at a circular dart board with radius 2 inches. Let (X,Y) denote the
point that you hit on the board (you can assume the board is centered at the origin (0,0), and that the

dart hits somewhere on the board uniformly at random).
(a) Define Cy = {(z,y)|z? +y* = r?}. Show that the probability that you hit a point at any given
fixed distance from the center is 0; i.e., P((X,Y) € C;) = 0 for all r > 0.
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(\/\/) 5(/() UL J l/\/‘t/ ,(({/ Q/V ;’Lj /\/t/{(\/k)
(JO/ ' O JQ = O

(b) Let R= v X? + Y so that R > 0 Compute the CDF of R, Fg(r).
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(c) Compute the PDF of R, fr(r).

(d) Find the expected distance between (A Y) and the origin. ; . -
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Math 170A

4. A baseball team loses $100,000 for each consecutive day it rains. Say X, the number of consecutive days
it rains at the beginning of the season, has a Poisson distribution with mean 0. 2. What is the expected

loss before the opening game?
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5. Let N be a nonnegative integer-valued random variable, and let X; be a sequence of independent and
identically distributed random variables. Assume E{X;] and E[N] are finite. Show that E[X; + X2 +

o + Xn) = E[X]E[N].
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6. A company pays its junior employees salaries which are approximately normally distributed with a
standard deviations of $5,000 and a mean of $75,000.

(a) At a specific branch, there are 100 junior employees. Assuming the salaries are independent and
identically distributed according to the distribution above, what is the probability that the maxi-
mum salary and the minimum salary are both within $5,000 of the mean? Hint: Use the CDF table
to compute the probability that one salary is within $5,000 of the mean and then extend this o
the maximunr and minimum salaries (you don’t need to simplify the exponential at the end).

M= /5000 6= S000
1 (‘r’\ Woomd ma Wiy Gooo of f‘/'f’y

= o) P chivees,  pafe it 70000 out € beec)
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ov  coilnsity,  p e ARl e bty 11y
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4
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o
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(b) At a specific branch, there are 100 junior employees. Assuming the salaries are independent and
identically distributed according to the distribution above, what is the probability that the average

salary is within $1,000 of the mean?
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7. Suppose you flip a fair coin repeatedly until you see a Tails followed by a Heads. What is the expected
number of coin flips you have to flip? ~
- 3 o f o ! ) = /(}f‘
I
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8. Suppose 3 players are playing a game in which they sequentially draw one om a bag. Two of
the balls are red and one is blue, and the first player who draws the blue ball from the bag is the winner.

(a) If each player draws one ball from the bag at random and doesn’t replace the ball, compute the
probability that the third player wins the game.

k) i) Plfef ) Flhost 10| 61 1)

g
= T ML — -
v

2

Wi

(b) If each player draws one ball from the bag at random and replaces the ball (each player gets only
one draw), compute the probability that the third player wins the game.
>,

)l Ry R = S 0.0 “""1
P wing) = 3 P (St 100
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\

(c) If each player draws one ball from the bag at random and replaces the ball (each player gets oni)'
one draw), compute the probability that no player wins the game.
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" 9. Suppose the joint PDF of random variables X and Y, fxy(z,y), is symmetric about the line z = ¢
that is fxy(c+t,y) = fxy(c—ty) forallt 20 and all 4. Prove that the marginal CDF of X satisfles

Fx(c) =0.5.
w .
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10. The coordinates X and Y of a point are independent standard normal random variables. Given that the

point is at a distance of at least 1 from the origin, find the conditional joint PDF of X and Y.
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11. Suppose two independent claims are made on two insured homes, where each claim has pdf
4
fX(:E):Fa I <a <00,

in which the units are $1000. Find the expected value of the larger claim.
Hint: If X; and X3 ave the two independent claims and ¥ = max(X3, Xz) then

@Fy(y) =P <y) =P(X1 < y)P(X2 <) = [PX < p))*.
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oY
12. You go to a party with 500 guests. What is the probability that exactly one other guest has the same
birthday as you? For simplicity, ignore leap years and assume that every year has exactly 365 days with
a given birthday equally likely to be on any of these days.
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