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Işık University Math 230 Final Exam

Exam Duration : 2 hr 30 min Jan. 22, 2013

Last Name :

First Name :

Student Number :

Section :

Instructor :

Row #:

Directions. Please read each question carefully. Show all work clearly in the space
provided. For full credit, solution methods must be complete, logical, and understand-
able. Answers must be clearly labeled in the spaces provided after each question. Please
mark out or fully erase any work that you do not want graded. The point value of each
question is indicated before its statement. No books or other references are permitted.
Calculators are not allowed. You must show all your work to receive full credit on a
problem.

GRADES

Bonus Q. /10 Q 4 /18

Q 1 /10 Q 5 /9

Q 2 /15 Q 6 /9

Q 3 /24 Q 7 /10

Total /100 (+10 Bonus)
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Student’s Name :

Bonus Question (10 points) In a society, the probability that a random person being a murderer
is 0.01. In a murder case you have found a sample of the murderers DNA,
and there is a 0.1 probability that a random someones DNA matching this
sample. You have found a man whose DNA does match. You also know that
if the man is guilty then the DNA matches with probability 0.95. What is the
probability that this man is guilty given that his DNA matches? (Society:
“toplum”; murderer: “katil”; match: “eşleşmek, uymak”; sample:
“örnek”; guilty: “suçlu”)
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Student’s Name :

1. ( 10 points) Determine whether the following statements are True or False.
Circle T or F. No explanation is required. Let A, B, E and F denote events in
a sample space S and let P(.) denote a probability measure on S.
( 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 continuous random variable and x0 is any point
in the range of X, then P(X = x0) = 0. T F

ii. P(∅) = 0. T F

iii. For any random variable X, we have V ar(X) ≥ 0 T F

iv. If X is a continuous random variable and fX denotes its PDF,
then fX can take values greater then 1. T F

v. If P(A) = 0 then A is an empty set. T F

vi. If A and B are independent, then P (A|B) = 1− P (Ac|Bc). T F

vii. If PX,Y denotes the joint PMF of X and Y and (x0, y0) is
any point in the range, then PX,Y (x0, y0) > PX(x0). T F

viii. If P (E) < P (F ) then E ⊂ F . T F

ix. If A and B are two mutually exclusive events,

then they are independent. T F

x. If X is a discrete random variable,

then P (X ≤ a) = P (X < a) for any constant a. T F
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2. (15 points) Consider the following joint PMF of X and Y :

PX,Y (x, y) =


0.2 if x = 0, y = 1, 2

0.5 if x = 3, y = 1

0.1 if x = 3, y = 2

0 otherwise.

i. Find the marginal PMF PX .

ii. Find the marginal PMF PY .

iii. Find the expectations E(X) and E(Y ).

iv. Find the correlation between X and Y ; rX,Y =?

v. Find the covariance Cov(X, Y ).
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Student’s Name :

3. (27 points) We have a coin and a dice. The coin lands on “Head” with probabil-
ity 0.2 and lands on “Tail” with probability 0.8. Let X be the random variable
such that X(Head) = 1 and X(Tail) = 0. On the other hand, the dice has 6
faces and the random variable Y keeps track of the number showing on the dice.
Let Y have the PMF

PY (y) =


0.1 if y = 1, 2, 3

0.3 if y = 4

c if y = 5, 6.

We know that X and Y are independent.

i. Find the value of the constant c.

ii. Find the expectation E(X) and E(Y ).

iii. What is the variance V ar(X)?

iv. What is the variance V ar(Y )?

v. Find the variance V ar(X + Y )
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Student’s Name :

vi. What is the value of E(2X − Y )?

vii. Find the conditional probability P(Y = 3|Y is odd).

viii. If g(x) = 3x3 − 2 then find the expected value E(g(X)).

ix. Find the moment generating function (MGF) of X.
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Q 4 / 18 Student Number: Row #:

Q 5 / 9 First Name:

Q 6 / 9 Last Name:

Q 7 / 12 Section:

4. (18 points) The length of time X, needed to complete a one-hour exam is a
random variable with PDF given by

f(x) =

{
a(x2 + x) if 0 ≤ x ≤ 1

0 otherwise.

i. Calculate the coefficient a.

ii. Find the cumulative distribution function (CDF).

iii. Use the CDF to find P(X ≤ 0) and P(X ≤ 2).

iv. Find the probability that that a randomly selected student will finish the
exam in less than half an hour.
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Student’s Name :

v. Find the mean time needed to complete a 1 hour exam.

vi. Find the variance and standard deviation of X.

5. (9 points) The lifetime of a lighter follows exponential distribution with a mean
of 100 days. Find the probability that the light lighters life

i. exceeds 100 days,

ii. exceeds 400 days,

iii. exceeds 400 days given it exceeds 100 days. (Conditional)
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Student’s Name :

6. ( 9 points) If X is a normal random variable with parameters µ = 3 and σ2 = 9,
find

i. P(2 < X < 5),

ii. P(X > 0),

iii. P(|X − 3| > 6).
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Student’s Name :

7. (12 points) The joint density of X and Y is given by

fX,Y (x, y) =

{
4e−2y if 0 < y ≤ x

0 otherwise.

i. Find the marginal density fX of X.

ii. What is the conditional density fY |X(y|X = 1)?
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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 fX(x) =
1√

2πσ2
e−(x−µ)

2/(2σ2).
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