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BIRZEIT UNIVERSITY
Department of Electrical and Computer Engineering
First Semester, 2018/2019
Probability and Statistics - ENEE2307

Final Exam, January 6, 2019
Time Allowed: 120 Minutes.
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Question# | SOC | Max Grade Achieved
1 18
2 18
3 16
Total 52

Opening Remarks:

= Thisis a 120-minutes exam. Calculators are allowed. Books, notes, formula sheets, and other aids are not allowed.

* You are required to show all your work and provide the necessary explanations everywhere to get full credit.

Page 1 of §




Question#1 [18 Points]

A. A shipment of 8 motors contains 6 defective and 2 non-defective motors. Three motors are chosen at
random (without replacement) and classified. Fmd the probability that at Ieast two of the chosen mqtors
are defective. Kod é‘.’ Ve A @S et 1VE aon-cleje

P (fv? 2‘) = ! f/gf“’ﬁﬁ"?" @[ g;) ,f%f »8

M

R
mm * ¢ I 2)6/ u:: M““
3 M?M
D e T o

« 9( )%!& %@’_ﬁﬁ,b

T2 e
§ h)/z’ :’a‘%{ /Y )»5 2% ‘Q«»é

B. The numb f cars that arrive at g certai mtersectlon follows the Poisson distribution with a rate of 2

cars/min. What is the probability that at least one car arrives in a one- minute period.
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Question#2 [18 Points]
The joint probability density function of two random variables X and Y is given by

Fer(oy) = {KX (10— Y) 0<Xx< 13, V(vl <v< 2)}

A Find K such that fy y(x,¥) is a val}d Jomt probability density function of X and Y.
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B. Find the marginal pdf of Y; fyr ().
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C. ‘Compute P(L5X < ¥ < 2). '
7
I (15¥ 53 < 2-») -:—)/*“/x (f“;}cjﬁ I
Y
{.3

) g1
Jfraxa-a) 4
X

W\

oy 7 A
N _
’X/ ,,Lﬁs"”z%%%/
3 'zi? \f



Question#3 [16 Points]

X is a uniform random variable defined on the interval [0,4].

0<=y=o

-y
Y is another random variable with pdf given by £,(y) = {e 0 } A new random variable

otherwise
Z=X+Y is defined. Find the pdf of Z at Z=4?
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Opening Remarks:

* Thisisa 120-minutes exam. Calculators are allowed. Books, notes, formula sheets, and other aids are not allowed.
*  You are required to show all your work and provide the necessary explanations everywhere to get full credit.
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Question#4 [16 Points]
The data of an experiment is collected and found to be as shown in the table below. For these values find the best
fitting curve equation y = e that describes the experiment results (y) versus the input ().

X; -1 12 | 06| 09 | 05 | -01 | -08 1 0.2 | 13
yi 2.7 3.3 18 | 04 | 06 | 11 | 22 | 03 | 12 | 02
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Hint: For the linear model ¥ = @ X + [3, we have
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Question#5 [16 Points]

Suppose that a random sample of size 100 is taken from an unknown distribution X with mean g, = 2 and

variance g2 = 9
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A. Show that the sample average defined as i, = x; is an unbiased estimator for the mean value ..
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B. Find the probability that the sample mean f_ is less than 1.4

pl A </~ﬂ = ¢
é[/c%{;///xf

Var ./&%/: i,f‘"&j 99 | o
)'\ A ﬂ({,iii ﬂ(”’“j;)ﬁ(“)ﬂ
. ‘ 0224

Page 3 of 4



Question##6 [16 Points]

The following data were obtained from a Gaussian population, X, with an unknown mean g and a known variance

of 6.
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