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January 7, 2014

IŞIK UNIVERSITY, MATH 230 Final EXAM

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 X and Y denote random vari-
ables, P(.) denote the probability, E(.) denote expected value and V ar(.) denote
variance.
(Note: A statement is assumed to be true if it is true in any case, and it is
assumed to be false if it fails in at least one case.):

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

ii. If E(X) = 0 then X = 0. T F

iii. If P(A|B) = P(A) then P(B|A) = P(B). T F

iv. If X is a continuous random variable and x0 is any point
in the range of X, then P(X = x0) = 0.. T F

v. If A and B are independent, then P(A|B) = P(A|Bc). T F

vi. P(A ∪B) ≤ P(A) + P(B) for any A and B. T F

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

then they are independent. T F

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

ix. If P(E) < P(F ) then E ⊂ F . T F

x. For any random variable X, we have V ar(X) ≥ 0 . T F
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2. (15 points)

i. On a multiple choice exam, each question has 3 possible answers. What
is the probability that a student gets at least 4 correct answers just by
guessing, if the test consists of 5 questions in total?

ii. The monthly worldwide average number of airplane crashes of commercial
airlines is 3.5. What is the probability that at most 1 accident will occur
in next 2 moths?
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Student’s Name :

3. (15 points)A random variableX has the probability distribution function (CDF)

F (x) =



0 , x < 1

0.1 , 1 ≤ x < 2,

0.3 , 2 ≤ x < 3,

c , 3 ≤ x < 4,

1 , x ≥ 4.

where c is a constant. It is also known that P(2.5 < X < 3.5) = 0.4

i. Find c.

ii. Write the probability mass function, PMF.

iii. Find E(X).

iv. Find V ar(X).

v. Find the standard deviation σX .
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4. (15 points) Let A, B and C be 3 independent events with the probabilities

P(A) = 0.4 P(B) = 0.3 P(C) = 0.2

i. What is the probability P(A ∪B ∪ C)?

ii. What is the probability P(A|B)?

iii. What is the probability P(Ac ∪Bc ∪ Cc)?
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Q5 Q6 Student ID: Row No:

Q7 Q8

Last Name: First Name:

5. (10 points)A box contains seven red and 13 blue balls. Two balls are selected
at random and are discarded without their colors being seen. If a third ball is
drawn randomly and observed to be red, what is the probability that both of
the discarded balls were blue? (discard: atmak, elemek)
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6. (10 points) From an ordinary deck of 52 cards we draw cards at random, with
replacement, and successively until an ace is drawn. What is the probability
that at least 10 draws are needed?
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Student’s Name :

7. (15 points) The joint PDF of X and Y is given as

f(x) =

{
x+ y , 0 < x < 1, 0 < y < 1

0 , otherwise

i. Are X and Y independent ? Why ?

ii. Find the density function of X.

iii. Find the probability P(Y +X < 1).
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8. (10 points) The scores on an achievement test given to 100,000 students are
normally distributed with mean 500 and standard deviation 100. What should
the score of a student be to place him among the top 10% of all students?
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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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