PRINCE OF SONGKLA UNIVERSITY
FACULTY OF ENGINEERING
Midterm Examination: Semester 1I Academic Year: 2014
Date: March 19, 2015 Time: 09.00-12.00

Subject: 212-381 Probability and Statistics for Electrical Engineering Room: A302
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Do all 6 problems

1 The phase angle, ®, of the signal at the input to a modem is uniformly
distributed between 0 and 27 radians. Find the PDF, the CDF, the expected
value and the variance of ®.

(10 points)

2 The probability that a telephone call lasts no more than ¢ minutes is often
modeled as an exponential CDF.

{1 —e 120

0 otherwise

2.1 What is fi(¢), the PDF of the duration in minutes of a telephone
conversation?

2.2 What is the probability that a conversation will last between 2 and 4
minutes?

2.3 What is E[T], the expected duration of a telephone call?

2.4 What are the variance and standard deviation of 77

(15 points)

3 Suppose X is uniformly distributed over [-1, 3] and ¥ = X% Find Fy(y) and ).

1/4 —-1<x<3
0  otherwise

ﬂ&#{

(15 points)
4 U is a uniform (0, 1) random variable and X = g(U). Derive g(U) such that X is the

exponential random variable with the parameter A= 1.

(5 points)
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Suppose we have a wheel of circumference one meter and we mark a point on
the perimeter at the top of the wheel. In the center of the wheel, there is a radial
pointer that we can spin. After spinning the pointer, we measure the distance, X
meters, around the circumference of the wheel going clockwise from the marked
point to the pointer position. For that same spin, let ¥ denote the area within the
arc defined by the stopping position of the pointer as shown in Figure 1. Find

5.1 Fuy)
52 )
53 E[Y]

Marked

point
h Position .Y’
Figure 1
(15 points)
6 If X is a normal random variable with parameters 4=3 and ¢°=9, find
6.1 P{2<X<S5}
6.2 P{X>0}
6.3 P{X-3]>6}
(15 points)
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TABLE 5.1: AREA @ i{x) UNDER THE STANDARD NORMAL CURVE TO THE LEFT OF X

X A0 0] 02 13 A4 03 08 07 AN (Y
0 SO0 S040 SOS( SE20 SO0 Ao 3239 5279 AR 5339
N 5398 5438 34738 3517 5357 3390 030 5673 S714 5733
2 5793 A832 ANT RUME SUAS SYNT HI26 6064 G103 O141
3 6179 H217 H25S H203R JGRER RGN (406 H443 6486 6517
= (554 650 (028 606 HT700 0730 06772 HROS 44 (879
S 6HO1S HI50) BUSS TFOY 7054 TUSS 7123 G187 Fluh RN
0 7257 7291 RRE? L7357 TARNY 7422 ENE! FANG 57 7549
7 780 7011 7042 F0673 704 7734 7704 7794 IN23 INA2
N 7FRE) 790 L7939 4967 7OuS KO3 S05 NS SO6 N33
M N34 S1&6 N22 R RICH N204 RN AT RaR =L N363 BANY
1] I N438 N461 RN NS08 833 N334 N377 N30 RARS
il R643 RO63 NO8H N708 S720 S740 K770 R700 ANR1D SKRA)
P2 RRGY SR69 NRRS SO07 SU2s RHUEE] SO62 NUKH NUG7 HOTS

1.3 032 H049 H066 U082 HDHVY O3 D13] 147 162 9177
1.4 V192 0207 U222 0236 AR 263 279 2492 306 WAY

1.5 Y332 0343 (U387 370 N2 O304 9406 JO4ES 9429 U441

1.6 0452 09463 474 484 OEAT 303 315 L0523 538 U545
1.7 AYARE 0364 MST3 O3K2 O34 O399 0608 0616 0623 U633

I8 Oh4] 9649 96356 U664 OGT UHTR DORO 96U LOYY 706

1.9 G713 0719 0726 0732 073N 0744 9730 0736 761 8767

2.0 0772 Y7TFS L9783 7SS D703 O798 HSOU3 LIRS OS2 A8t

2.1 K21 OR26 LIR30 A8 RYRRIN 0842 0840 JURS0) MUSEG K57

2.2 Ll LON04 JUR6S UNTE UINTS JUNTS LONS 1 LSS JISKT IR

2.3 JURG3 JURYAH JUROS LU0 U4 UBNG OO 91 Y13 U916

2.4 R 920 L8922 RYUVRRN Y27 924 9931 MU32 Y934 U936

2.5 YA 0940 L0941 RV B RV ERY V46 DUAS RV ELSY) MUSY D9S2

2.6 MYSA DUSS U956 YUST HURY RN DIG] L9R2 QU63 964

2.7 UGN YIS TN 96T AU6KN DURY Y70 U7 U972 DYTR VY74

2.8 9974 D973 9976 QU777 U777 DUTS 970 UYTY YUSH UK

29 YUN] OUS2 LGYS82 JOUR3 YN 9S4 HUSS QUKRS DYSH DIKG

3.0 U987 G987 OURT JOURS LQUSN JUAANY) D989 OURY OGS U490

'1, ] },}L}(_)” '()\)L) ] '\){Ji) l . L)L)L) ] _L)\)L): _\A;(:jqz 4()&)&): . L)i.)(,}: 'L}()L)S ,‘:)()93

A2 O9u3 5993 99094 Y94 O8N B SO0 9994 L9995 H9YS D905

33 LGS HYgS LO9us O0U6 0994 RST§TN RV 90uG ST YY7

a4 QU7 99Y7 L9997 9497 DUY7 VHg7 HOYT Ouy7 IS LD9YN
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