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Date: Thu, 07 Sep 2006 18:56:10 -0400
From: alw2113@columbia.edu&
To: alw2113@columbia.edud®
Subject: Fwd: SIEO W4150.001

————— Forwarded message from alw2ll3@columbia.edu -----
bate: Wed, 06 Sep 2006 18:00:17 -0400
From: alw2ll3@columbia.edu
Reply-To: alw2ll3@columbia.edu
Subject: SIEO W4150.001
To: alw2ll3@columbia.edu

SIEC 4150 SYLLABUS
FALL 2006

INSTRUCTOR: DR. A. LARRY WRIGHT

OFFICE/OFFICE HOURS: MUDD 318, TUESDAYS 10:30-12:30 AND BY
APPOINTMENT

E-MAIL: alw2ll3@columbia.edu

TEACHING ASSISTANT: KA CHUN MA, MUDD 313A

TEXT: PROBABILITY AND STATISTICS FOR ENGINEERS AND SCIENTISTS, 8TH
EDITION, BY

WALPOLE, MYERS, MYERS, AND YE.

WE WILL COVER THE FIRST 11 CHAPTERS, PLUS SCME EXTRA MATERIAL
QUTSIDE THE BOOK.

HOMEWORK WILL BE ASSIGNED WEEKLY, AND COLLECTED ON TUESDAYS AT THE
BEGINNING OF CLASS

EXAMINATION SCHEDULE:

EXAMINATION 1: THURSDAY, OCTOBER 5

EXAMINATION 2: THURSDAY, NOVEMBER 9

FINAL (TENTATIVE) : THURSDAY, DECEMBER 21, FROM %:00-12:00.
GRADING:

HOMEWORK: 15%

https://cubmail.cc.columbia.edu/horde/imp/message.php?index=626 9/25/2006 _
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EXAMINATICON 1: 25%
EXAMINATION 2: 25%
FINAL: 35%

STUDENTS WILL NEED A CALCULATOR WITH AT LEAST THE BASIC MATHEMATICAL
FUNCTIONS. EXAMS WILL BE CLOSED BOCK. YOU ARE ALLOWERD TWO 8.5 BY 11
INCH SHEETS OF PAPER FOR FORMULAS, ETC. THERE IS NO EXTRA CREDIT.
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Date: Sat, 09 Sep 2006 17:08:49 -0400
From: alw2113@columbia.edu®

To: alw2113@columbia.edu®
Subject: SIEOQ W4150.001

HOMEWORK EXERCISES DUE TUESDAY, SEPTEMBER 12
HINTS AND REWORDING

1. For each of the following functions

f(x), calculate the integral from 0 to infinity, (0,infinity) and from -

infinity to infinity (-infinity,infinity). If the integral does not
exist, explain.

(a) exp(-x)

(b) xexp(-x)

(c) exp(-(x**2))

(d) xexp(-{(x**2))

Here exp(x) 1is the exponential function.

2. Sum the following values from x=0 t¢ infinity (x=0,1,2,...), where
lambda is a positive constant
{a} [lambda**x]/(x!)

{lambda to the xth power, divided by x factorial)

(b} x[lambda**x]/(x!)

The function in (a) is very famous! Just name it.

3. Given data peoints x{1),x(2),...,x(n), show that the following
equalities hold, where xbar is the sample mean:

(a} {(x{l)-xbar)+(x(2)-xbar)+...+{X(n)-xbar)
=0.

(b) (x(1)**2)+(x(2)**2)+...+(x(n)**2)-

{Ix{()+x(2)+...+x(n) 1**2}/n=
[(x{1l)—bar)**2]+[(x(2)-xbar)**2]+...

https://cubmail.cc.columbia.edw/horde/imp/message.php?index=636 10/31/2006
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+[(x(n)-xbar) **2]
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Date: Thu, 14 Sep 2006 09:35:28 -0400
From: alw2113@columbia.edu®
To: alw2113@columbia.edu®
Subject: SIEO W4150.001
SECOND HOMEWORK ASSIGNMENT. DUE TUESDAY, SEPTEMBER 19

1. Exercise 2.34
2. EXERCISE 2.70

3. How many distinct permutations can be made from the letters of the
word engineering? How many end in the letter e?

4. Exercise 2.100

5. Exercise 2.128

{This message is associated with INTRO-PROBABILITY & STATISTIC)

Delete | Reply | Reply to All | Forward | Redirect | Block | Message Source | Save as | Print] Back to INBOX <4
Report as Spam (?)

Move | Copy This messageto
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Date: Thu, 21 Sep 2006 15:01:04 -0400
From: alw2113@columbia.edu &
To: alw2113@columbia.edu&®
Subject: SIEO W4150.001
SIEQOR 4150 HOMEWORK

DUE TUESDAY, SEPTEMBER 26

1. The lifetime in hours of an electronic tube is a random wvariable
having a probability density function given by

f(x)=xe(-x), x>=0 (and equal to 0 for x<0)
Compute the expected lifetime of such a

tube.

2. Suppose that 3 balls are chosen without replacement from an urn
consisting of 5 white balls and 8 red balls. Let X(i) equal 1 if the ith
ball selected is white, and let it equal 0 otherwise. Find the joint
probability distribution of X(1),X(2), and

X(3).

3. Exercise 3.30 {a), (b} on page 90 of the text.

4. Show that f(x,y)=1/x, 0<y<x<l {and equal to 0 otherwise)is a joint
density function. If f is the joint density function of X and ¥, find
(a) the marginal distribution of X

{b) E(X).

5. Exercise 3.82 on page 106 of the text.

(This message is associated with INTRO-PROBABILITY & STATISTIC)

Delete | Reply | Reply to All | Forward | Redirect | Block | Message Source | Save as | Print| Back to INBOX <
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Assignment

ASSIGNMENTS

Assignments
Listing of assignments associated with this course.

B3 ASSIGNMENT 3. DUE 9/26
{3 Chebyshev's Inequality

El- SIEO 4150 HOMEWORK ASSIGNMENT 4, DUE TUESDAY, OCTOBER 3
Notes:

1. A satellite system contains n components and functions on a given day if at
least k of the n components function on that day. On a rainy day each of the
components independently functions with probability p1, whereas on a dry day
they each function independently with prebability p2. If the probability of rain
tomorrow is q, what is the probability that the system will function tomorrow?

2. Exercise 3.79 on page 105 of the text.

NOTE: This problem is: Consider the random variables X and Y that represent the
number of vehicles that arrive at 2 separate street corners during a certain 2-
minute period. These street corners are fairly close together so that it is important
that traffic engineers deal with them jointly if necessary. The joint distribution of X
and Y is known to be

foLy)=(8MBY(1/4 Y (x+y)], for x=0,1,2..., and y=0,1,2...
(a) Are the two random variables X and Y independent? Explain why or why not.

(b) What is the probability that during the time period in question less than 4
vehicles arrive at the two street corners?

3. Suppose 110 students are driven in 3 buses to a football game. There are 35
students in one of the buses, 42 in another, and 33 in the third bus. One of the
110 students is picked at random. Let X denote the number of students that were
on the bus carrying the randomly selected student. One of the 3 bus drivers is
also randomly selected. Let Y denote the number of students on her bus.

(a) Which of E(X) or E(Y) do you think is larger? Explain.
(b} Compute E(X) and E(Y).

4. Let X be the number of 1's and Y be the number of 2's in 3 rolls of a fair die.
Compute the covariance of X and Y.,

5. Arandom variable X has a mean E(X)=50 and a variance Var(X)=16. Using
Chebyshev's theorem, estimate

(a) P(42<X<58).

Page 1 of 2

Hide| Edit| Delete

Hide| Edit| Delete

Hide| Edit| Delete
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Assignment

(b) P(X>=54).

(c) The value of the constant ¢ such that P(-c<X-50<¢)=0.99.

https://courseworks.columbia.edu/cms/input/projects/projects.cfm?user_key=1329395%9&...
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Date: Tue, 10 Oct 2006 12:30:41 -0400
From: alw2113@columbia.edu&
To: alw2113@columbia.edud®
Subject: SIEO W4150.001

FIFTH HOMEWORK ASSIGNMENT DUE TUESDAY, OCTOBER 17

1. A communication system has n components, each functioning
(independently) with probability p. The total system will operate
successfully if at least 1/2 of its components function.

(a) Find the probability that a 3-component system will operate
successiully.

{b) Find the probability that a 5-component system will operate
successfully.

(c) For which values of p is a 5-component system more likely to operate
successfully than a 3-component system?

2. The potential buyer of a particular engine requires (among other
things) that the engine start successfully 10 consecutive

times. Suppose the probability of a successful start is 0.990. Let us
assume that the outcomes of successful starts are independent.

{a) What is the probability that the engine is accepted after only 10
starts?

(b) What is the probability that exactly 12 attempted starts are made
during the acceptance process?

{c} What is the probability that exactly 14 attempted starts are made,
given that more than 10 attempted starts are made?

3. A local drugstore owner knows that, on average, 100 people per hour
stop by his store.

(a) Find the probability that in a given 3-minute period nobody enters
the store.

(b) Find the probability that in a given 3-minute period more than 5
people enter the store.

https://cubmail.cc.columbia.edu/horde/imp/message.php?index=732 10/30/2006
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4, For the normal curve with mean mu and standard deviation sigma:
{a) Show that the curve has points of inflection at x=mu +/- sigma.

(b} Show that the curve is concave downward if mu-sigma< X <mu +sigma,
and is concave upward otherwise.

(This message 1s associated with INTRO-PROBABILITY & STATISTIC)
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Move | Copy This messageto
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Date: Fri, 20 Oct 2006 10:26:48 -0400
From: alw2113@columbia.edu
To: alw2113@columbia.edu®
Subject: SIEO W4150.001

SIEO 4150 6TH HOMEWORK ASSIGNMENT
DUE THURSDAY, OCTOBER 26

1, Suppose a bank is staffed by two tellers. Suppose that when Mr.
Gallego arrives at the bank, he discovers that Mr. Kou is being served by
one of the tellers and Ms. Mack by the other. Suppose also that Mr.
Gallego is told that his service will begin as soon as either Mr. Kou or
Ms. Mack leaves. If the amount of time a teller spends with a customer 1is
exponentially distributed with parameter lambda, what is the probability
that, of the three customers, Mr., Gallego is the last to leave the bank?

2. Derive the variance of the geometric distribution with parameter p.
3. A fair die is tossed 1000 times. Estimate the preobability that the
number ¢ will appear between 150 and 200 times inclusively. If the
number 6 appears exactly 200 times, estimate the probability

that the number 3 will appear less than 150 times.

4. The length of time, in seconds, that a computer user reads his (or
her)e-mail is distributed as a lognormal random variable with mu=1.8 and

sigma=2,

(a) What is the probability that the user reads the mail for more than 20
seconds?

(b} What is the probability that the user reads the mail for a length of
time that is less than or equal to the mean of the underlying lognormal

distribution?

5. Suppose the service life, in years, of a hearing aid battery is a
random variable having a Weibull distribution with alpha=1/3 and beta=2.

{a) How long can such a battery be expected to last?
{b) What is the probability that such a battery will be operating after 3
years?

(This message is associated with INTRO-PROBABILITY & STATISTIC)

https://cubmail.cc.columbia.edu/horde/imp/message.php?index=767 10/30/2006
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Date: Thu, 26 Oct 2006 13:58:58 -0400
From: alw2113@columbia.edud
To: alw2113@columbia.edu&
Subject: SIEO W4150.001
SIEQO 4150 7TH HOMEWORK ASSIGNMENT

DUE THURSDAY, NOVEMBER 2
1. Let X have a continuous uniform distribution on (0,1), that is,

fix)= 1, 0<x<1,
= 0, otherwise.

(a) Find the probability distribution of X**3.

(b) Show that Y=-21nX has a chi-squared distribution with 2 degrees of
freedom.

2. If X1 and X2 are independent Poisson random variables with parameters
lambdal=1

and lambda2=2 respectively, find the probability that X1=2 given that
X1+X2=5, '

3. Let X1 and X2 have independent exponential distributions with
parameter lambda=1.

(a) Show that U=X1+X2 has a Gamma(2,1) distribution.

{b) Show thét V=X1/(X1+X2) has the uniform{(0,1) distribution.
4. Tf X has a geometric distributicn with parameter p, 0<p<l:
(a) Find the moment-generating function of X.

Using the result in (a)

(b) Find the mean of X.

{c) Find the wvariance of X.

(This message is assbciated with INTRO-PROBABILITY & STATISTIC)
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Date: Fri, 17 Nov 2006 14:08:46 -0500
From: alw2113@columbia.edud¥
To: alw21i3@columbia.edud®
Subject: SIEO W4150.001

4150 HOMEWORK ASSIGNMENT DUE TUESDAY, NOVEMBER 21.

1. A maker of a certain brand of low-fat cereal bars claims that their
average saturated fat content is 0.5 grams. In a random sample of 8
cereal bars of this brand the saturated fat content was
0.6,0,7,0.7,0.3,0.4,0.5,0.4, and 0.2. Would you agree with this claim?
Assume a normal distribition.

2. Exercise 8.57 on page 266 of the text (8th edition). This is Exercise
2 on page 228 of the 7th edition.

3. Suppose X is a random variable with unknown mean mu and variance
[sigma**2]=1.0. A random sample of size n is to be used as an estimate
of mu. When the data are taken and the sample mean is measured, we wish
it to be within 0.03 units of the true mean with probability 0.98. That
is, we want the probability that the sample mean xbar and the population
mean mu differ by more than 0.03 to be 0.02. Assuming a normal
distribution, what sample size is required?

4. In the magazine Chance (Fall 2002) a patent infringement case is
described. The case rested on determining whether a patent witness's
signature was written on top of a key text in a notebeook or under a key
text. Zinc measurements for 3 notebock locations were taken. The results
follow:

Text line: .335 .374 .440
Witness line: L210 .262 .188 .32% .439 .397
Intersection: .393 .353 .285 .295 ,[31%

{a) Compute a 95% confidence interval for each set of data.

{b) From the results in (a}, what can you infer about the méh zinc
measurements at the three locations?

(c) What assumptions are required for the inferences in (b) to be valid?
5. a random sample of 16 graduates of a secretarial school typed an

average of 75.5 words per minute with a standard deviation of 7.8 words
per minute. Assuming a normal distribution:

https://cubmail.cc.columbia.eduw/horde/imp/message.php?index=870 11/28/2006
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(a) Find a 98% confidence interval for the average number of words typed
by all graduates of the school.

{b) Find a 95% prediction interval for the next observed number of words
per minute typed by a member of the secretarial school.

(This message is associated with INTRC-PROBABILITY & STATISTIC)
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B

Report as Spam (?)

Move | COpy This meSSége to
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Date: Mon, 27 Nov 2006 14:33:50 -0500
From: alw2113@columbia.edu®
To: alw2113@columbia.edud
Subject: SIEO W4150.001
4150 HOMEWORK ASSIGNMENT DUE TUESDAY, DECEMBER 5

1. Let X¥(1),%X(2),,,,X(n) be a random sample that can take on only
positive values. Use the central limit theorem to produce an argument
that if n is sufficiently large, then ¥Y=X(1)X(2)...X{n) has approximately
a lognormal distributicn,.

2. A type of thread is being studied for its tensile strength properties.
Fifty pleces were tested under similar conditions and the results showed
an average tensile strength of 78.3 kilograms and a standard deviation of
5.6 kilograms. Assuming a normal distribution of tensile strength, give a
lower 95% prediction interval on a single observed tensile strength
value. In addition, give a lower 95% tolerance limit that is exceeded by
99% of the tensile strength values.

3. Exercise %.46 on page 298 of the text (8th Edition}. (This is exercise
10 on page
256 of the 7th edition.)

4, Exercise 9.70 on page 306 of the text (8th Edition). {(This is exercise
20 on page 264 of the 7th edition.)

5. Exercise 9.82 On page 315 of the text (8th Edition). (This is exercise
2 on page 280 of the 7th edition.)

(This message is associated with INTRO-PROBABILITY & STATISTIC)
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Date: Fri, 01 Dec 2006 11:20:23 -0500
From: alw2113@columbia.edu
To: aw21l3@columbia.edu®
Subject: SIEO W4150.001

IFOR 4150 HOMEWORK ASSIGNMENT
DUE TUESDAY, DECEMBER 5

1. A manufacturer of power meters claims that when its production process
is operating correctly, only 10% of the power meters will be defective. A
vendor has just received a shipment of 25 power meters from the
manufacturer. Suppose that the vendor wants to test H(0): p=0.10 against
H(1):p>0.10, where p is the true proportion of power meters that are
defective. Use ¥Y>5 as the rejection region, where Y is the number of
defective power meters in the sample.

{a) Determine the wvalue of alpha.

(b) Find beta if in fact p=0.20. What is the power of the test for this
value of p?

{c} Find beta if in fact p=0.40. What is the power of the test for this
value of p?

2. The building specifications in a2 certain city require that the sewer
pipe used in residential areas have a mean breaking strength of more than
2500 pounds per lineal foot. An independent contractor selected six
sections of a manufacturer's pipe and tested each for breaking strength.
The results (pounds per lineal foot) follow:

2610 2750 2420 2540 2490 2680. Let H(0): mu=2500 be tested against H

(1) :mu>2500.

{a) Is there sufficient evidence to conclude that the manufacturer's
sewer pipe meets the required specifications? Use alpha=0.10.

(b} Find the wvalue of beta for mu=2525. What is the power of the test?
{c) Find the value of beta for mu=2600.
{(d) Find the wvalue of beta for mu=3000.

3. Exercise 10.32 on page 358 of the 8th edition ({exercise 14 on page 320
of the 7th edition).

https://cubmail.cc.columbia.edwhorde/imp/message.php?index=912 12/12/2006
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4. Exercise 10.54 on page 361 of the 8th edition (exercise 36 on page 323
of the 7th edition}.

5. Exercise 10.52 on page 361 of the 8th edition (exercise 34 on page 323
of the 7th edition).

*xxx*EXPLATN WHAT ASSUMPTIONS (NORMALITY, INDEPENDENCE,ETC.} YOU ARE
MAKING IN EACH PROBLEM* * %% *
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