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

June 8, 2013

IŞIK UNIVERSITY, MATH 230 Final EXAM-2

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 and Y are independent ,
then E(XY ) = E(X) · E(Y ). T F

iii. If P(A ∪B) = P(A) then B is an empty set. T F

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

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

vi. If P(E) < P(F ) then E ⊂ F . T F

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

viii. If A and B are two mutually exclusive events,
then they are independent. T F

ix. If A and B are independent, then P(A ∩B) = P(A) + P(B). T F

x. If X is a continuous random variable then P(X = c) = 0 for any c ∈ R. T F
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2. (12 pts)

The graph of the probability density function (PDF) of a Gaussian random
variable X is given above. The variance of X is 16.

i. What is the expected value E(X)?

ii. What is the area of the shaded region?

iii. What is the probability P(X > 4)?

iv. What is the probability P(X2 − 4X + 4 < 1)?

2



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 :

3. (14 points)

i. A man and a woman agree to meet at a certain location. If the man arrives
at 12:45 P.M., and if the woman independently arrives at a time uniformly
distributed between 12:00 and 1 P.M., find the probability that the first
to arrive waits less than 10 minutes?

ii. X is a continuous random variable with the probability distribution

f(x) =


6

5
(x2 + x), 0 < x < 1

0, otherwise

Find the standard deviation of X.
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4. (15 points) The joint cumulative distribution function of two random variables
X and Y is given by

FX,Y (x, y) =


(1− e−x)(1− e−y), x > 0, y > 0

0, otherwise

i. Find the joint probability density fX,Y of X and Y .

ii. Write the marginal densities fX and fY .

iii. Are X and Y independent? Why?

iv. What is the probability P(X > 3Y )?

v. What is the conditional probability density fX|Y (x|2)?
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Q5 Q6 Student ID: Row No:

Q7 Q8

Last Name: First Name:

5. (12 points)

i. The function given by

p(x) =


c

(
3

4

)x
, x = 1, 2, 3, ...

0, otherwise

is a probability mass function (PMF) only for one particular value of c,
what is this value? Hint: remember the three conditions the PMF has to

satisfy and also remember from calculus that for |r| < 1,
∞∑
i=1

ri =
r

1− r

ii. If the weather is good (with probability 0.6), Ali walks the 2 miles to class
at a speed of V=5 miles per hour, and otherwise rides her motorcycle at a
speech of V=30 miles per hour. What is the expected time E[T] to get to
the class ? What is the variance ?
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6. (13 points) A box contains 7 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?
HINT: The two balls selected, even though we do not know which colour they
were, they should be one of the following (BB,RR,BR,RB).
(be discarded: atılmak, çıkarılmak)
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Student’s Name :

7. (12 points) In a small class, 10 of the 25 students are against the idea of taking
extra arts classes, 7 support the idea of extra arts classes , and the rest are
indifferent . A random sample of six students is selected for an interview.
What is the probability that
(against: karşı; indifferent : kararsız, belirli fikri olmayan

i. all of them support the idea of taking extra arts classes ;

ii. all of them have the same opinion?
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Student’s Name :

8. (12 points) A student is selling books by making random calls to people and
trying to convince them to buy books from him. The probability is 0.038 that
a person reached by the student will make a purchase (assume that calls are
independent and for each call this is the probability). If the student calls 50
people, what is the probability that at least one sale will result?
(result : gerçekleşmek; convince: ikna etmek; reach: ulaşmak)
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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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