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May 16, 2013

IŞIK UNIVERSITY, MATH 230 MIDTERM EXAM II

Q1 Q2 Student ID: Row No:

Q3 Q4

Last Name: First Name:

1. ( 10 points) Determine whether the following statements are True or False.
Circle T or F. No explanation is required. Let A, B, and Ai denote events in
a sample space S and let P(.) denote a probability measure on S. Let a, b, c
denote some constant and X, Y, Z be random variables.
( Note: A statement is assumed to be true if it is true in any possible case,
and it is assumed to be false if it fails in at least one case.):

i. If X is a discrete random variable then P(X ≤ c) = P(X < c). T F

ii. If X is a continuous random variable then P(X ≤ c) = P(X < c). T F

iii. If E(X) = E(Y ) then X = Y . T F

iv. E(X − E(X)) = 0 for any random variable X. T F

v. V ar(aX + b) = a2V ar(X) + b T F

vi. E(aX + b) = aE(X) + b T F

vii. If X and Y are Gaussian then X + Y is also Gaussian. T F

viii. If X is a random variable with probability density function fX ,

then for any a we have

∫ a

−∞
fX(x)dx = 1−

∫ ∞
a

fX(x)dx. T F

ix. If f(x) denotes a probability density function,

then it is possible f(a) > 1 for some a. T F

x. If FX denotes the cumulative distribution function of X, then

P(X = a) = FX(a)− lim
x→a−

FX(x). T F
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2. (15 pts) In a game of throwing a single dice, you loose 2 TL if you throw an
even number, you win 3 TL if you throw 1 or 3 and you win 1 TL if you throw
a 5. If X is the random variable denoting your earnings/loss (”kazanç/kayıp”)
after a single game, then

i. write the probability mass function (PMF) of X,

ii. find your expected earnings,

iii. find the variance of your earnings,

iv. find the standard deviation of your earnings,

v. find the expected value, E(|X|).
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Student’s Name :

3. (15 points)

i. The number people entering a certain building is a Poisson distribution.
Assume that, on average, 1 person enters the building every 2 minutes.
What is the probability that no one enters the building between 12:00 pm
and 12:05 pm?

ii. On a multiple choice exam with 3 possible answers for each of the 5 ques-
tions, a) what is the expected number of correct answers of a student who
answers questions just by guessing? b) What is the probability that he/she
answers exactly 2 questions correctly?

iii. In a game of dice, you throw a pair of dice continually until the sum of
two dice shows a 10 and then you stop playing. What is the probability
that this game ends on 12th trial?
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4. (10 points) In a factory producing study desks, it is required 2 kg of iron, 3
kg of wood and 1 kg of plastic to build a single desk. We know that the cost
of each kg of iron is Poisson with parameter λ = 1/10, the cost of each kg of
wood is Poisson with parameter λ = 1/5 and the cost of each kg of plastic is
Geometric with parameter p = 1/4. What is the expected cost of a single desk
produced?
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Q5 Q6 Student ID: Row No:

Q7

Last Name: First Name:

5. (15 points) If the PDF of a continuous random variable is given as:

f(x) =


0, x ≤ 10

c

x4
, x > 10

i. Find the value of the constant c?

ii. Calculate the expected value of the random variable.

iii. Calculate the variance of the random variable.
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6. (15 points) If X is a normal random variable with the mean 10 and variance 36

i. What is P(X > 5) ?

ii. What is P(4 < X < 16) ?

iii. Find the expectation and variance of the random variable Y = 2X − 17?

6



D
ep
ar
tm
en
t o
f M
at
he
m
at
ic
s, 
 Iş
ık
 U
ni
ve
rs
ity

Student’s Name :

7. (15 points) The time between jobs sent to a printer is an exponential distribu-
tion. It is known that an average of 3 jobs per hour are sent to the printer.

i. What is the variance of time between jobs?

ii. What is the probability that the next job is sent within 5 minutes?
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Below, you can find the values of the CDF Φ(z) of a standard normal (Gaus-
sian) random variable.

Useful Reminder: The density of a Gaussian random variable X with mean

µ and variance σ2 is f(x) =
1√

2πσ2
e−(x−µ)

2/(2σ2).
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