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ISYE 6650: Probabilistic Models
Fall 2007
Instructor: Spyros Reveliotis
Midterm Exam
October 23, 2007



Problem 1 (20%) There are three coins in a box. One is a two-headed
coin, another is a fair coin, and the third is a biased coin that comes up
heads 75 percent of the time. When one of the three coins is selected at
random and flipped, it shows heads. What is the probability that it was the
two-headed coin?
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Problem 2 (20%) The number of customers entering a store on a given
day is Poisson distributed with mean A = 10. The amount of money spent
by a customer is uniformly distributed over (0,100). Find the mean and
variance of the amount of money that the store takes in on a given day.
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Problem 3 (20%) In a production lot of 100 units there are 8 defective
ones. We take a sample of 5 units from this lot.

i. What is the probability that there are exactly 3 defective parts in this
sample?

ii. What is the probability that there are exactly 3 non-defective parts in
this sample?

iii. What is the probability that there are at least 3 non-defective parts
in this sample?
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Problem 4 (20%)

ii.

iii.

iv.

ix

. Show that the moment generating function of a random variable X

modeling a Bernoulli trial with success probability p is equal to ¢ (t) =
pet +1—p.
Use the result in part (i) above, in order to show that the moment

generating function of a Binomial distribution with parameters n and
p is equal to ¢2(t) = (pet +1 —p)™.

Use the result of part (ii) above, in order to show that if X and Y
are independent r.v.’s following Binomial distributions with respective
parameters (nx, p) and (ny,p), then the r.v. X +Y follows a Binomial
distribution with parameters (nx + ny,p).

What is the intuitive interpretation of the result established in part
(iii) above?

L) - ({'(er]_ ffki(l-r)(‘ek

= [)("‘1 \~P

rkt\i r‘}

/ s
/ /

y_ i X, NL»LLR ?(l -1 . . b id oy V.S

L=

S en T'L\‘LC"-LHiLL) £ L1\a auﬁ lu (\

enu t’yHn s (F(}* |__())

Gt €[] = (et (L]

Y ‘ \/ (‘K'PY‘-thg ',r)\,-(-hi,; LLQ
fl Nk Ny ‘, Gr'rﬂ'wuf- 'J‘Laps e

“

4]

: (Pfk bi-f )IX (pet tiep)

v]7

5 XA A e (b, )

)

1 N

G bdad sedmy o o Bernndl dokbihor o M

(peta o)

nuuvl(ﬂ :J U em»tn M

tﬂ fucted rrul. r"c[U‘E ko f

MxA Ny

4__>



11

Problem 5 (20%) Let X be exponential with mean 1/); that is

fx(z) = A ™ 0<z<oo

i. Argue that

Y
fxixsi(z) = PXS 1) l<z<oo

ii. Use the result of part (i) to show that E[X|X > 1] =1+ 1

iii. Can you provide an intuitive interpretation for the result of part (ii)?
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