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Işık University Math 230 Exam II

Exam Duration : 1 hr 45 min Dec. 24, 2012

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

Q 1 /10 Q 5 /12

Q 2 /18 Q 6 /12

Q 3 /15 Q 7 /12

Q 4 /12 Q 8 /9

Total /100
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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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Student’s 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. If X is a continuous random variable and g(x) is any function,
then Y = g(X) is a continuous random variable. T F

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

iii. If X = 0 (means X equals zero for any sample point) then E(X) = 0. 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 X is a continuous random variable and fX denotes its PDF,
then fX can take values greater then 1. T F

vi. If X is a discrete random variable and PX denotes its PMF,
then PX can take values greater then 1. 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 X is a standard Gaussian, then P(X ≥ 0) = 1/2. T F

ix. Let X be a Gaussian with mean µ and variance σ2, and
Y be a Gaussian with mean µ and variance 2σ2 and
fX , fY denote their PDFs. Then the maximum of fX
is greater then the maximum of fY . T F

x. For any random variable X, we have V ar(X) ≥ 0 . T F
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Student’s Name :

2. (18 points)

a.) Let X be a standard Gaussian random variable and Y be a random variable
such that Y = 2X − 1.5.

i. Find the expected value of Y . [E(Y ) =?]

ii. Find the variance of Y . [V ar(Y ) =?]

iii. Find the standard deviation of Y . [σY =?]

iv. Find the probability P(Y ≥ 0.5)?

v. Find the probability P(Y ≤ X)?

b.) What is the value of the integral

1√
2π

∫ 1.56

−∞
e−(x−1)

2/2dx =?
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Student’s Name :

3. (15 points) Let X be a random variable with the PDF

f(x) =

{
c · x−4 if x ≥ 1

0 if x < 1.

i. Find the value of c.

ii. Find the expected value of X. [E(X) =?]

iii. Find the variance of X. [V ar(X) =?]

iv. Find the standard deviation of X. [σX =?]

v. Find the probability P(0 < X < 2)?
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Student’s Name :

4. (12 points) The CDF of a random variable X is given as follows :

0 1 2 3 4
-0.25

0.25

0.5

0.75

1

1.25

Assume A is the event A = {X ≥ 2}.

i. Write the PMF of X, PX(x).

ii. Write the conditional PMF, PX|A(x).

iii. Find the conditional expectation E(X|A).

iv. Find the conditional variance V ar(X|A).
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Q 5 / 12 Student Number: Row #:

Q 6 / 12 First Name:

Q 7 / 12 Last Name:

Q 8 / 9 Section:

5. (12 points) The continuous random variable X has the following probability
density function

f(x) =

{
ax+ bx2 if 0 < x < 1

0 otherwise.

If the expected value of X is E(X) = 0.6,

i. what are the values of the constants a and b?

ii. What is the probability P(X < 1/2)?

iii. What is the variance of X ?
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Student’s Name :

6. (12 points)

i. Suppose X, the lifetime of a washing machine (in hours), is a continuous
random variable with the following probability density function

f(x) =

{
10/x2 if x > 10

0 otherwise.

Find the probability P(X > 20) and find the CDF of X.

ii. The amount of time, in minutes, that a person must wait for a bus is
uniformly distributed between 0 and 15 minutes. What is the probability
that a person waits fewer than 12.5 minutes?
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Student’s Name :

7. ( 12 points) The time until failure of a vacuum cleaner produced in Kayseri
has an exponential distribution and it is known that 50% of vacuum cleaners
produced in Kayseri have failed by 1000 hours. (This means, the lifetime of
50% is less than 1000 hours.)

i. What is the probability that a vacuum cleaner is still working after 5000
hours?

ii. Find the mean (expectation) of the time until failure.
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Student’s Name :

8. (9 points) Random variables X and Y have the joint PMF

PX,Y (x, y) =

{
c · |x+ y| if x = −2, 0, 2 ; y = −1, 0, 1

0 otherwise.

i. Find the value of c.

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

iii. What is the probability P(X < 1)?
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