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May, 2019

IŞIK UNIVERSITY, MATH 230 FINAL EXAM

Q1 Q2 Student ID: Row No:

Q3 Q4 Q5 Bonus

Last Name: First Name:

I pledge my honour that I have not violated
the honour code during this examination.

Bu sınavda onur yasamızı ihlal etmediğime
şerefim üzerine yemin ederim.

Signature :

1. (20 points)

i. (10 pts) There are some black and some white balls in an urn. Balls are
selected with replacement one by one for a certain number of trials. It is
given that the expected number of white balls selected is 2 whereas the
variance of number of white balls selected is 1.6 in this experiment. What
is the probability that at most 1 white ball is selected?

ii. (10 pts) The number of engine failures a company may have is a Poisson
distribution with an average of 6 per year. What is the probability that
this company will have at most 2 failures this month?
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2. ( 10 points) Determine whether the following statements are True or False.
Circle T or F. No explanation is required. Let A, B, C and Ai denote events
in a sample space S, let P(.) denote a probability measure on S nad X denote
a random variable.
( 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. A uniform random variable can be defined on the interval (0,∞). T F

ii. Exponential random variable has no memory. T F

iii. Joint distribution can always be obtained from marginal distributions. T F

iv. The PDF of a continuous random variable must be always less than 1. T F

v. The PDF of a continuous random variable must be always greater than 0. T F

vi. The PMF of a continuous random variable is always zero. T F

vii. If X and Y are independent random variables,
then P(X < a, Y > b) = P(X < a)P(Y > b) T F

viii. Cumulative distribution function is decreasing. T F

ix. If X is a discrete random variable, then SX has to be a finite set. T F

x. If A,B and C are 3 events such that C ⊆ B,
then P(A ∩B|C) = P(A|B ∩ C) T F

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. (20 points)

i. (10 pts) The water level of a lake changes randomly based on the amount
of rain. It is measured that the level at any time is normally distributed
with a variance of 100 cm2. It is also known that the probability that the
level is above 400 cm is the same as the probability that the level is below
400 cm. What is the probability that the water level is below 416 cm?

ii. (10 pts) The lifetime of a battery is exponentially distributed. It is mea-
sured that this battery survives over 100 hours with probability 0.2. What
is the probability that such a battery dies within the first 20 hours of
purchase?
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4. (20 points) Let X be a continuous random variable with the density function

f(x) =


c

x
, 1 < x < 5,

0 , else.

i. (6 pts) What is the value of c?

ii. (7 pts) Find the expectation of X?

iii. (7 pts) Find the expectation of X3?
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Student’s Name :

5. (30 points) Assume that X and Y are two jointly continuous random variables
with the joint density

fX,Y (x, y) =

{
c · xy2 , 0 < y < x < 1

0 , else,

where c is a constant.

i. (6 pts) What is the value of c?

ii. (8 pts) What is the marginal density of X?

iii. (8 pts) What is the probability P(Y ≥ X2)?

iv. (8 pts) What is the conditional probability P(Y < 0.2|X = 0.5)?
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Bonus Question (20 points) Consider the real number interval [0, 1]. Let us fix a point inside

this interval. Say, this fixed point is
1

3
.

10 1/3

Now choose a uniform random number u from the interval [0, 1] and cut it
into two pieces at this selected point u. Let us denote the length of the piece

including the point
1

3
by L.

u u

L

What is the expected length L?
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Below you can find the table for the values of the CDF of a standard normal
distribution. 2012-12-24 9:42 AMimage002.gif 576×662 pixels

Page 1 of 1http://www.ic.arizona.edu/~ce411/technical_chs/stat_tables/image002.gif
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