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Math 5651 Lecture 003 (V. Reiner) Midterm Exam II
Y:40pm ~ (235 pra MMH Thursday, March 31, 2016

Thisisa 115 mmute exam. No books, notes, calculators, cell phones watches
or other electronic devices are allowed. You can leave answers as fractions,
with binomial or multinomial coefficients unevaluated.

There are a total of 100 points. To get full credit for a problem you must
show the details of your work. Answers unsupported by an argument will
get little credit. Do all of your calculations on this test paper.
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Reminders:
n

Pr(A1U-UAn) =Z S Pr(4g n-N4gy)
k=1 1<4q < <ip<n

S=U",B; =Pr(4) = Zn:Pr ANB;) = ZPr(AlB YPr(B;) and Pr(B;|A) = Pr{A|B;)Pr(B;)/Pr(4)

i=1 i=1
cdf F(z) := Pr(X < z),while pdf f(z) = 0 F( )
a1(zly) = flz,v)/ fa(y), g2(ylx) = f(z,y)/fl(w)

y=-++00 =00
file) = / P fandy, h) = / f(z,v)do
y=—c0 z

=—0c0

When ¥ = 2(X) ¢ X = 5(¥), then f(e),o(y) satisly oly) = F(s(w)) - |J] were 7 = ot ( 525 )

Sk fk) X discrete,
BX ={ %k .
JTZ zof(x)de X continuous.

[ X | E0) [ BEX ]
Bin(n, p) (DeFl—p)" *forke {0, 1,...,n} on
Hypergeom(A, B, n) (‘2) (nﬁk)/(A"'B) for k € {0,1,...,min{A,n}} 'K—%E"
Poi()) e 227 for k € {0,1,2,...} by
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Problem 1. (20 points) Let X;, X be random variables with joint pdf

22, f0<z <landO0<zp <1,

flz1,z2) = {0

a. (10 points) Are Xl,){;ii

otherwise.

igdependent? You must justify your answer.
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b. (10 points) Defining the random variable ¥ := X; — X5, compute the pdf
g(y) for Y for all y in R.
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Problem 2. (15 points) Assume that a 20 person committee is chosen from
among 75 women and 25 men, with all possible choices equally likely. Let X
denote the number of women on the committee, and ¥ the number of men
on the committee.

A v
a. (5 points) Calculate EX. X; ijﬁmﬁiéiég)ib

= [X= @%"1 =B .0=15

b. (10 points) Calculate E(X —Y). Y = 20-X
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Problem 3. (15 points) Let X be a discrete random variable whose values
lie in {0,1,2,...,n}. Prove that

EX=Pr(X>1)+Pr(X>2)+---+Pr(X >n—1)+Pr(X >n)

Pe(X= Q—*?’r (22 )+ + P (Xzn)+ P{X2w)
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Problem 4. (20 points) Let X be a continuous random variable with pdf
c(z? -4) if —2<z<2,

flz) =
0 otherwise,

where c is some constant lying in R.

a. (5 points) Find the value og_c.

1= SM-EZMK = S*’%‘?&L{\)d% = C [%}»—4)(]??:& :CE%Q“Q“%‘%‘%@}:Q[%J@J

K0 e =
3 C = C= 3

b. (5 points) Compute EX.

Kot

A=+ > *R
EX= | wbeydx - 7 ey :if oM [&Mﬂ ol e
K= -2 o= “‘2@ W&_;W 32, ‘;" S a ; G’Zf:"%‘% -@"‘@)
(' %MO

c. (5 points) Compute the cdf F'(z) for X.
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d. (5 points) If X7, Xy are independent and identically distributed, both with t"{wuj{
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Problem 5. (15 points total) Let X be a continuous random variable,
uniformly distributed on the interval [0, 3].

a. (10 points) Let ¥ be a continuous random variable chosen uniformly on
the interval [0, z] after knowing the value X = z. Compute the conditional
__pdf gl(xly =1)= gl(:c|1) for all values of .
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b. (5 points) Compute the pdf g(z) for Z = X".
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Problem 8. (15 points total) A group of n people walk into a restaurant,
hand their hat to the hat-check attendant, and after dinner, the attendant
hands back one of the hats uniformly at random to each person.

Let X be the random variable which is the number of people that receive
their own hat. Compute EX.

(Hint: Try writing X as a sum of simpler indicator random variables, that

is, random variables that take on values 0 or 1..)

Let XL; A ;@P@%@Aﬂw‘a@wigﬁ%&%rmw(ﬂ@im

*’%Y“E:’\)?Ajmju
—TM X3X1+>g_+~~-+><m
o %’X:—DQ+€>§[\—."+
Jhrere. EX P{me& A+ Tv@e@wide@mib%&}Q

”?"(%;MMQ&Q (- ,D Qaﬁ-l:% 06%\?: 'jg{f@
] e Ston
= {ﬁ% ‘@_2 ,.L\) Wﬂdmm%

N
5 e - = s ston bte
QWC@ E—X:—i?,,(_ %-(’.z.."*"“i\’
. T i U




