(1) (15 pts) Fifteen distinct balls are to be divided randomly among
players A, B, and C, with each one getting five balls. If 10 balls are
White and 5 are Orange, then find the probability that player A gets
2 White, player B gets 3 White, and player C gets 5 White.
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(2) (15 points) A bridge hand of 13 cards is randomly dealt from a
standard deck of 52 cards. What is the probability that the hand is
void in (i.e., is missing) at least one suit?

St wid {u spades C wid o clubs
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Extra credit: What is wrong with the reasoning that leads to the

incorrect answer (1)(39)/(5%)?
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(3) (15 pts) (a) (5 pts) What is the definition of conditional probability?

P(ENF)
P(F)

PE|F

(b) (10 pts) A parallel system works whenever at least one of its
components works. Consider a parallel system with n?&omponents
and suppose that each component independently works with prob-
ability 2/3. Find the probability that the first two components are
working conditioned on the system working.
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(4) (57 pts) A blood test is 99% effective in detecting a disease given

that the disease is actually present. The test also has a 1% chance
of being positive when the disease is not actually present. If 2% of
the population actually has the disease, then (a) (10 pts) what is the
probability that a person actually has the disease given that their
test result is positive?
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= HD(P[]» ]P(D> )
PO —P(P|D) (D) + P(P|D*) P(D°)
99 - 02

“PONP)

P
pualy

—

g1+ L0198

L0%

e

02 +.0l

R
|\

W

(b) (5 pts) Heuristically, what should this probability approxi-
mately be?

Test 100 Pca)ol,al
§ et fabwe pentioes

42
S P(D|Ps) = 3 T3




(5) (20 pts) Let X be a random variable with distribution function F
given by

0, =<0,

I 05z <,
Flz)=<3 1<z<2,

s 2<x <3,

1, 3<z.

(a) Is this a probability distribution function or a/cumulative distri-
bution function? (5 pts)

Cornpdoasive.

Compute (3 pts each)
(b) P(X =2), (¢) P(1 < X <3), (d) P(X > 3),
(e) P(2 < X <7), and (f) P(X < 2).

) Fl=2) = F@)-F2) = &5 7%
_ 1

(o) P(1ex<3)= F(3-)—F(-) = tﬂif‘% Tz

) Px=%) = 1-F(R)=L-% = 3

g \

(e) Pla<x<?) = FG)-F2) =1~ %* 2

(}) P(xe2) = F2-)= 1
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(6) (20 pts) Consider n rolls of a fair die, and let the random variable X

be the number of times that the top face is 6.
(a) (10 pts) Compute the probability mass function of X.

F(v = (%)(5>%
F(i)’ ("‘)(xz,”'(/
o = (1) (%) (%)

fv('n)f (?,3) (l/é)%
@ piy= (1) (s

(b) (5 pts) Compute the expected value of X.

E(X) 2,; p
n-k /b
g Lk(h>(5) (v)
k=41
laepmc E (Bi"‘@%?ﬁ - np

(c) (5 pts) If the variance of X is 02, then what is E[(X —E(X))’]? = ( =

——
s 515" dels Cﬁ Var (X ) -




