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EVERYTHING IN THIS BOX MUST APPEAR ON A FRONT, PAGE 1, OF YOUR SUBMITTED
EXAM. YOU MAY WRITE EVERYTHING BY HAND ON PAGE 1 OF YOUR EXAM. ONLY WHAT

IS IN THIS BOX MUST BE ON YOUR PAGE 1 OF YOUR EXAM.

LASTNAME: -D€00_______ FIRSTNAME: NCNOQS : 1052523

Write a statement like this below and add your full signature (in English) below it. The statement
must be exactly like this, with your name on it and signature. Do not cut the phrases or simplify.
Nicnoes  Decn
1, ——(your name here)— ———————— sign to confirm that this exam reflects my work and only my work,
that I have not consulted with anyone or anything except the class material posted in CCLE, the textbook, and
Cognella active learning and that I have taken the time specified in the instructions or very close to that time to
complete the exam from the moment that I first looked at it until it was in Gradescope. I also confirm that I have
adhered to Section 102.01 or 102.02 of the UCLA Student Conduct Code and that I have and will not share this

exam with anything or anyone. W/

YOUR SIGNATURE (in English):—

INSTRUCTIONS

(points deducted for not following these instructions and those posted in the midterm folder)

(1) The exam must be submitted to Gradescope link for the exam before 8 PM on 3/13/2021 Los Angeles Time.

(2) This is a two hour exam but you have three hours from the moment you click on the pdf file or the gradescope sub-
mission link for the first time, until it is showing submitted in gradescope. The time at which you access gradescope,
the pdf or either or both will be logged in by CCLE. If you click in any of the two, you must start and do the exam
right away. “Accidental clicks” are clicks, and the clock starts for you with that click, if that happens to you. The
three hours includes the time it takes you to scan and submit the exam. You can choose any three hours between 8:00
AM on 3/12/2021 and 8 PM on 3/13/2021 to do your exam, but you must submit before the deadline. No excuses will be
accepted because you wait until the last minute to look at, download and (or) submit your exam. Start early and submit

early to prevent problems.
(3) You must work on your own. No group work allowed, no consulting with anyone or anything allowed. No sharing of

information allowed. You may use all the material in our CCLE course web site, and the required textbook, including
Cognella active learning materials that come with the textbook. You may not talk to other students in the class until the
exam window ends at 8 PM on 3/13/2021, even if you all finished the exam. The exam may not be shared with anyone or
anything outside UCLA, during or after the exam time window. See note on conduct at the bottom of the instructions.

(4) Do not contact the TA or anybody else regarding class material or anything regarding the exam and the course during the
time window allowed for the exam. You may contact only me, Dr. Sanchez, within non-sleep time, but first check the Q&
A file and the instructions given on these pages. If the answer to what you asked is there you will not receive an answer

from Dr. Sanchez by email.
(5) There is a file called Q&A, where I will be posting anything worthwhile that may benefit the whole class, such as a typo

found. You will look at that file before you email me (Dr. Sanchez). Read the instructions of the exam well to avoid wasting
time asking questions that are answered in the instructions.

(6) The exam has two parts.
o Part I (25 points, 1 point for each question) is 25 multiple choice questions. Answer on the table given on page 3 or
a table exactly like that written by hand. Required. You must write the letter of the chosen answer or answers (A, B,
C,...etc). Read MC instructions on page 3 to avoid losing points for just not reading the instructions.
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e Part IT (20 points) problems where you must show work. Work is 80% or more of your grade, as in homework. Make
sure you read the instructions carefully.
(7) Uploading to (Gradescope): You will scan and upload to the gradescope link in the final exam folder a pdf file called
lastname-uclalD-final.pdf, containing, in this order, and telling gradescope the page where things are (scan your work
using the adobe scan app downloaded to your phone,as in homework):

® (i)The front page ( you may either print the one on page 1 of the exam or make your own on your notebook. The page
must contain ONLY everything that appears in the framed (boxed) part of the top of page of the exam (name, ID,
exact statement saying what the paragraph says and full signature). This will be page 1 of your pdf file submission.
There will be points deduction if this page is not submitted. Do not put answers for questions or anything else on this
page.

e (ii) the page with ONLY the table containing the multiple choice answer(s) and the letter chosen. Work is not
required. You must use the table on page 3, printed, or make one of your own exactly like that one, drawn by hand.
This will be page 2 of your pdf submission. Warning: if your table is not like that one on page 3 (i.e., with 5 columns)
points will be deducted from your exam.

¢ The remaining pages of your submitted exam will contain the work and answers for the questions that require work,
in the order given. But you do not need to copy the question. You must indicate to gradescope the page number
where the question appears. It is not necessary to have each question in a separate page but points will be deducted
if you do not indicate the page number where the answer is when you submit to gradescope. Students using the pdf
file posted to enter their answers must use only the space provided. Read the note regarding the calculations for
the normal in the instructions for the work questions

(8) Only gradescope is allowed as a form of submission. Allow yourself enough time to be able to upload on time. I will not

accept emails with files or any other form of submission. No late exams will be allowed.
(9) Any indication that you did not follow these instructions or Sections 102.01 or 102.02 of the UCLA Student Code of

Conduct
https://www.deanofstudents.ucla.edu/portals/16/documents/uclacodeofconduct_rev830416.pdf
or indication that you shared information or work with others will result in an F in the class and this exam, and a virtual

visit to the Dean of Students office.
(10) Indication that this exam has been posted or shared with anyone during or after the exam window ends will result in a visit

to the Dean of Students Office. The exam can never be shared with anyone or anything outside CCLE, Stat 100A, Sanchez.
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Part I. MULTIPLE CHOICE ANSWERS. WRITE YOUR ANSWER FOR QUESTIONS 1-25 ON A TABLE
EXACTLY LIKE THE ONE GIVEN BELOW, WITH 5 COLUMNS AND 5 QUESTIONS PER COLUMN.
YOU MAY WRITE A TABLE LIKE THIS BY HAND ON YOUR PAPER OR SUBMIT THIS PAGE.
SHOWING WORK IS NOT REQUIRED IN THE MULTIPLE-CHOICE-QUESTIONS SECTION OF THE
EXAM.

ONLY THIS TABLE MUST BE ON PAGE 2 OF YOUR EXAM

[ Question(Q) [ Answer [ Q | Answer [ Q | Answer [Q [ Answer [Q | Answer |
Q1 A Q6 D Q11 C, Q16 C, Q21
Q2 A Q7 % Q12 D Q17 N Q22
Q3 E) Q8 A Q13 C_ Q18 C_ Q23
Q4 D Q9 N Q14 C Q19 % Q24
QS B Q10 D Q15 D Q20 E Q25

Table 1: There is a box for each question. Write your answer for each question inside the box where the question
number is. The table you submit must be exactly like this, with 5 columns and 5 questions per column. Other
formats will be deducted points. Only the table must be on this page.

OO Y
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PART I. Multiple choice questions. Showing work is not required in the multiple choice questions. Write
all your answers to the multiple chotce questwns in a table exactly identical (5 columns) to the one on page 3.
Other table formats or orientation of the table will receive point deductions. There is only one answer to each

question. If your calculator does not give more than 2 or 3 decimals, and the answer is numeric, choose
the closest answer.

\

Question 1. Which of the following ‘(.ieﬁnes a moment generating function for a random variable X?
x(r) = T, PX = x)

®) Mx(t) = ™ [, f(x)dx ) v,

© Mx() = [ f(e™)dx

@y Mx(t) = P(e”)

(e)/ None of the above.

Question 2. The voltage of a circuit is a random variable denoted by X. A particular technique for measuring the
voltage gives readings which are normally distributed with expected value Hx = 115 volts and standard deviation
ox = 5 volts. The average of four readings of the voltage of the circuit has

maller probability of differing from px by at least 3 volts than an individual reading.
(b) larger probability of differing from ux by at least 3 volts than an individual reading.
(c)-the same probability of differing from px by at least 3 volts than an individual reading.
(d) less accuracy as a measure of the voltage of the ¢ircuit than an individual reading.

(e) None of the above. , il

Question 3. Consider a set of independent and identically distributed random variables Xj, X2, ....., Xn, where ux; =
A ai,'_ =¢2, i=1,2,,..,n. Determine what the following expression is equal to.

ﬁL\/\ﬂ‘\’O“("‘M—fuﬂi E[ZX?m(X)z—zn(X)Z]. (o2 + ol = 0% — o
(@) 02 + 2 _
n—l)o‘z = ij"*i *- “OOD:] s> w\)
o E(2%?) - ELR ]
(e) None of the above E—Lé\‘\/\'}] (J & p )
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Question 4. A sample space contains the following outcomes:

S ={1,2,3,4,5,6,7,8,9,10,11, 12, 13, 14, 15, 16}

and we define the following events AC=528,6,1,6,\\\1\? ARIRLN S
A= (X904 B=Z2¥5H C=1{151316),
then the event Bes LH,6,7, 1 0 12 16,168
(ANB)U(A°NB) N
is equal to (X,Véx)?‘\)\)(ﬂ(\%/\aw) '
(12,5,600)

() {6,7,11,12,13,14,15,16}

(c) the empty set, the events are mutually exclusive

@u.2.4.5810

(e) {0,2,1}

Question 5. Let
fxy) =156 x>0,y20

Which of the following statements is correct?
(@) P(X > 3,Y > 3) = F(3)F,(5), where F denotes cumulative distribution
P(X<2|Y=4)=0.9975 f(,\[\= GeS vz 0 £0IX
i fe) = 3¢™ 0 i) = e
(FAH=Fy =T33
o [\rvego\ée\« z
PORL2\ " v\) =) & go Ye 2 Ak

Question 6. Let A and B be two events in a sample space S. If P(A) = 0.9 and P(B) = 0.8, which of the following

is true?
{PAPBT T PATTPE—
RO

(c) P(AN B) = P(A)P(B).

P(A nB)>0.17

(PO =Dl
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Question 7. Suppose the joint density function of two random variables, X, Y, is as follows

f(x,y)=%, 0<x<y<2

Let g(Y) be equal to the general expression of " E(X]Y) as a function of Y. The expected value of g(Y) equals

’5 BN = (¢ E(xw) dx Ay ~ e
6/15

3 IS
© EX|X CC\/\‘- \&,:: ”o \"q oLy 2
(d) 0.5414 I I U )
(e) None of the above £ LX\\,\ = 7N \P- k)
20§ % (B)ax = Bl

Question 8. The roll of a fair six-sided die is equlvalent to drawmg a number at random from an urn contmmng

numbers 1 to 6 with replacement. The roll of a fair six-sided die is also equivalent to drawing a random number
from a probability mass function:

x=roll number 1 2 3 4 5 6
P(X=x) 1/6 1/6 1/6 1/6 1/6 1/6

The sum of the roll of two fair six-sided dice has the following distribution
‘rmal with mean 7 and standard deviation 2.415229

’ (21 ("m) (3 N(Ple) ¥ (=N O
¥ (& 02URe) ¢ (612 (Bhey & CFUEhe)
C o= (Bl + (G-TV(Mn) ¢ (W01 P36 §
OV (M0 = Bo8  (\[Bugy = 211823

¢

(e) None of the above.

Question 9. Let X1, X>, ...., X, be a set of independent and identically distributed random variables. Which of the
following is true? 5
_ S (aX)= B(S) MR LA CE U
@ E(nX) = nux BLo¥)™ BS vt L
By _
M) EmX) =iy

(e) None of the above
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Question 10. Consider the circuit shown below showing components A,B, C, D, E and the probability that each of
the components work. The components function independently. Calculate the probability that at least one of the
components work.

Al | b F |
[ los ] []os ] o8
B e
0.9
. .| €] ] E
0.8 0.8
(a) 0.000064
(b) 0.920576
(©) 0.27648

0.999936 ~—

(e) None of the above

Question 11. The cumulative distribution of the largesf of the two numbers that you get when two fair six-sided
dice are rolled is given below S s

x= largest number 1 2 3 4 5 6
PX =x) 1/36 4/36 9/36 16/36 25/36 36/36

Suppose that they will give us 1000 times the value we get for the largest number plus a constant amount of $10
for just playing the game. How much should we expect to make and how much would be the standard deviation of
the amount we could make, respectively? '

(a) 1404.066, 1482 ?me L e s L6 s
| Qa \(
(b) 4231, 1971400 \”w e OB Ty, Qo o
<::)4482 1404.066
Eex)= | Utae) & 2056 ) ¥ 3(She ) U (g ¥ © (4t

(d) 31567, 1314
$6 (M) = UM

T )= 1000 CECHY) A\0 © {2222
March 12, 2021 7
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Question 12. The number of years a radio functions is exponentially distributed with parameter A = 1/8. If Medha
buys a used radio, a radio that has already been used for 10 years, what is the probability that this radio will be

working after an additional 8 years?
Clyy= pe M= e s o

(a) 0.991 ©

_C\S \ ley
(b) 0.27189 @(A\\‘b\\ /T/' _}-__6:____6____%1 = .61 95194
(c) 0.6321206 ” ew A V8% Ax

- & \% e
@ 3678794 A=wois clier \=4e03
V= woes of\er \'D\leus
(e) Can not be calculated with the information given

Question 13. 8% of a large ot of tomatoes is damaged. The tomatoes are sold to customers in packages of 4
randomly chosen tomatoes that are not inspected before packaging. Customers complain if at least one tomato is
damaged in a package of 4. To keep the customer satisfied the store has a policy of replacing any damaged tomatoes
in a package and giving the customer a coupon for future purchases. The cost of this program has, through time,
been found to be C = 0.5X2, where X is the number of tomatoes damaged in the package of 4. Find the expected

cost of the pro T package. - -
program per packag D~ Birern CH-H‘p'.Oe)

(a) 0.8016 oy} 124
(b) 0.0992 NITAT 2326

¢) 01984 PN = - 201554

(d) 0.048 , DAY= 90000 a6

(¢) None of the above L‘Lﬂ 1(,2Ha) ¥ 4 (,0326) + 9 (. ooLesM) ¢ 1p(.200040%6)

<. 9.%%68 F): .S EOS) = \qeH

Question 14. When there are no epidemics, normal body temperature in degrees Celsius is 37 degrees with standard
deviation 0.4. With COVID 19, a body temperature of 38 degrees Celsius will cause concern and suspicion of being
infected by COVID-19. If everyone in a population known to not have been affected by the epidemic is measured
their boy temperature, what percent of the population will be considered suspect of having been infected by COVID-
19, approximately

(a) 6%
(b) 50%

.
(d 0% \
(e) 30%

March 12, 2021 8
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Question 15. You are asked to do prediction of the amount of repair time it would take to get a machine in the
factory restarted and working as usual after breaking down. The prediction is needed to budget money for Enriqueta,
the engineer employed by the company to do the restart. The factory has three types of machines: 20% of type A,
35% of type B, and 45% of type C. Based on past historical records, the factory knows that a machine’s repair time
after breaking down, X (in hours), varies by type of machine, and that time includes figuring if that is the broken
machine, which only Enriqueta can figure out with engineering instruments made to detect where defects come from
in a complex machine system. To do the prediction, you make use of your knowledge of the moment generating
functions of X, for each type of machine:

M) = (1-0.507!

Mp(t) = (1-0.75)7"

Mc(t) = (1-0.9)71

Based on this information, what would be the probability that it takes less than 1.5 hours to restart a broken
machine?

(a) 0.1423188
(b) 0.352229
(c) 0.00114

.8576812

(e) None of the above

Question 16. Suppose, in a certain region, the annual rainfall (in inches) is a normally distributed random variable
with parameters u = 40 and o~ = 4. Starting with this year, what is the probability that it will take over 5 years before

a year occurs having a rainfall over 45 inches? W)
L T
(a) 0.10565 LY No(p7 =P ™
= \0
(b) 0.03229 QxS = 2
0.57219 S
© (\--\066)
(d) 0.00819

(e) None of the above.

Question 17. We are interested in random variable X, the number of miles run per week by an individuzfl training
for the LA marathon. Consider n individuals, training for the LA marathon and let Xj, X3, ..., X, denote their number

of miles run per week. If these random variables are indemndent and identically distributed, which of the following
statements is NOT true?

e larger the n, the more the distribution of Einlﬁ resembles the distribution of any of the X;.

z!.'xi' AMNE hethern-is—100-6
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(e) None of the above

Question 18. The average annual income per capita in Madagascar is about $400 per year. Find an upper bound for
the percentage of income-eaming individuals with incomes over $1000.

(a) at least 60% p L\l LQ\ L wor)
(b) at least 40% o
\ l,\
@t most 40% QL\AL\OQ)\ & %

- . .
(d) at most 95% OOL?—\ODO\ L .nO

(e) None of the above.

Question 19. During the COVID-19 pandemic, a lot of the shopping has been done online. People have used
companies such as FEDEX and UPS to receive their merchandise. Suppose that the average delivery time for
FEDEX is 150 hours and the standard deviation is 3 hours, and for UPS the average delivery time is 160 hours
with standard deviation of 20 hours. If a person needs to have a package delivered in less than 115 hours, which
service should be chosen, FEDEX or UPS? Assume that you are making decisions rationally, i.e., using probabilistic
decision making. ’ )
(2) FEDEX PEEX0 _ IEENN

@pre B 092
(c) Either of them B ‘ A

) 'S

Question 20. The variance of random variable X is 10, the variance of random variable Y is 4, and the variance of the
following random variable, W = 5X + 3Y, is 421. The correlation between variables X and Y must be approximately

0 dr| = VerCw) VaCBnt 3X )= §2VarCx) 4 3Ved) + 2(53) Gor M)

®) 4.5 Bo\= lg(\o\-&— q( CAR 30 (,cv(‘h\()
(c) 02396 . 6= CorOAN) —
d 0.7115

Cov C\(\\( N 6&\(
O L S - 6'\\1€:?“
fu S~ T

None of the above
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Question 21. Consider the joint density function
fry)=6x, 0<x<1, 0<y<l

For this density function, E(X Y) (the expectation of the product of X and Y) equ‘als

®) 0 y 1\(
(c) Cov(X,Y) @C\f\ ()‘ ox® y Ay = I3 N \x~o

* 2. ~{ (v,
@ Z:();t:)abo CONEG” D T - 6%y 1)
. % ond y ore \V‘deeﬁ"eb"t\

Question 22. The cumulative distribution function of a random variable, Y, is

-1
F(y)=%+-;-y+ﬂ(yz4 ), -1<y<]1,

where B is a parameter. The expected value of Y is v _ \

(T

@ (1/2)8 d\:(\[\ G \: Ly (24 = IR ) I
N J A )
@/3 ' 5 f N g
= Lept = = ¢ \N?.S..B-

@ 38 EX) Si\}'("“*'&’}) Ay e b \-1_
(€) 48+1/2 : =\ .8 y -2\ B

=3+ % -5 3

Question 23. The following table was given to us to illustrate information available about HIV status of a population
and results of a test that screens for HIV. The table contains joint probabilities. H in the table means the person has
HIV and + is the event that a person tests positive for HIV.

—Test Result—
) / Positive'+ Negative —
Disease Status H 0.3 @) iy
H | 014 \ 046 | G

Calculate the absolute difference between the two followmg qltl\antmes (1%(3 probablhty that a randomly chosen
person in this population has the disease and (ii) the probability that a person from this population that hat tested negative

for HIV actually had the disease. @ (.“ Ly \ Q(—\-\ 0 Nee \
W 91 =
(a) 0.6818 XV &6

.2214286

March 12, 2021 1
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(c) 0.003
(d) 0.1785714
(e) 0.891

Question 24. In a city, 20% of the taxi cabs are yellow, 70 percent are blue and 10 percent are orange. We know
that 30% of yellow taxicabs overcharge customers, 10% of the blue overcharge customers and 80% of the orange
overcharge customers. A customer complained that in a late night ride, the taxicab overcharged, but the color of the
taxicab was forgotten due to being kind of sleepy at that time of the night. Which cab color is more likely to have

produced the overcharge? .
Plvnoge | Y'Y 2 00

P ovedoet \ e Y= O
. 0%

(a) ablue cab

(b) ayellow cab
@n orange cab QCoverest \ 0‘0\6’.3 =

(d) can not be determined

(e) they are all equally likely to have overcharged.

i i iable with the following moment generating function.
Question 25. Let X be a dls?rete random variable wi g g g

- - 2%, 4
Mx(t) = W
Compute P(X > 2) N\ = ;_b oF & };. e/;; v _\Z au\*
¥
@ 3 e\ = &y

e & very sl Qorn W\ S NF‘M.

Q) e\ »
(d) 0.424 wecring S= 34248 ord Yre colkiients
Wl
(e) 0.85 Gre_ e Qroooto\ied . L-l \ o 9
\
GO TO NEXT PAGE FOR WORK QUESTIONS IN PARTTT PCR=*) L lo
12
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PART II. SHOW WORK FOR THE FOLLOWING QUESTIONS

For this part of the exam, you must show work to obtain full credit. The grading rubric will be as
in the homework: 80 or 90% of the grade comes from work, including proper definition of your random
variable(s), events, notation, assumptions and final answer. When the results are numeric, please, do not

leave your final result as a fraction. Calculate the value of the fraction, providing at least three decimals
(or more, if the first three decimals are 0).

MAKE SURE TO READ THIS: = For questions where the app for the Gaussian density function is
used, you must provide either a screenshot or a drawing of everything appearing in the image written by
hand. Image or drawing must appear in the space where you are answering the questions and text must
appear with it indicating what you are calculating, The Z score must also be calculated in all problems
involving the Gaussian density, and visible when reading your answer. We will not count as credit images
or drawings that are provided in pages separate from the answer.

4
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Question 26. (2 points) Consider two random variables W, T, which are linear functions of X and Y as follows:

W =aX + bY, T=cX+dy,

where X, Y have joint density f(x,y).
We are interested in the covariance between W and T, so a student defined
Cov(W,T) = E[(W — uwXT - ur)] = E[(aX +bY — E(aX + bY)XcX +dY)-E(cX + dY)y

and then the student wrote the continuation steps as follows, leaving all the steps incomplete. We leave blank space
at each line for you to complete the derivationis. Each line starts with an equal sign. Complete all the steps.

= v

)l

~

= El@(X ~ pix) + b(Y - pp))eX — ) + ACN = PN -
NS\owe. ¥re olove  equotten:

= Ela(X ~ ix)eX ) + B ~ e ) + 0Ok )3 O by ), + D= p ) A B-may) )

% -

1t |
TN C

= Ela(X - p)eX - )l + BIB(N - p\h cQAfM] * Eia(x- hy) o_\,(‘i- h\h] +E[B(Y — py)d(¥ — pry)]

- '0\(_ Var(X) + bCC-’W(Y‘\“ \l QACOVLX'\{)»W+ wa Vor (\(\
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Question 27. The contest “The will of chance” is a daily TV contest that consists of asking 10 questions to the
contestant of the day. In each contest, the contestant is asked 10 questions drawn at random from @yandomly chosen
test bank of the many test banks secretly kept by the contest organizers. These test banks are such that 30% of them
contain 15 questions, 5 of which have already been asked in past contests and 70% of them contain 20 questions,
7 of which have been asked in past contests. A new contestant, who has been a follower of the contest for many
years, is going to be participating in tonight’s contest. Calculate the grobabilig_x that the contestant will be asked 3
questions that were asked in past contests.

Yt o e\
L Y= dne ¥ 0F gueatons adwed Yo e coneetot Qpeor
et X \O\ ook j;;n\es\'s Condve Yy of er oo rov ‘oo

\& quesktonS

doe  bec

- dno\
of dnol\a - (n= ©) ) codn Nl _
Lixeds AN e 2 o dom o coneet | aod  She_ dro\® oe not

1 lodo 0
\rde pendent ond. P cnoeed vecouae e Buc of ovt P

W Very evol) ('S C\Ueﬁ\m')\ T
W8 n=\O SR
"2 ) e - G
> P20 _ 035946004
GBS TR ). ona96

aé@& dp ¥re M&QM md Gqﬁocd 0 PO‘_’!\

Let = dre » O € &,Peo:. des ‘ool ¥od hos 20 quedions

5 ron dee o o (xed numbe’

ac todom vodode  \oeCoRR X

N % & A > oode, 3 s 2 oulomes : Quealien Liom oo QOHWO\
of 4> Cre V), ond e drtde o oF wdependent o

oot Leom ¢ conteet

%o aongs e e one 0 P
M=20 \'\"—\g

' MM L\ =
@l%&\rl = P =Y
@
o {ind dhe oveo probdility, we wnuck
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Question 28. Let X and Y denote random variables denoting the proportion of contaminants of type A and the
proportion of contaminants of type B present in a landfill, respectively. A student calculated the conditional density
function

foby= 222D goycx,
3x

and the marginal density function
fx =34 0<x<1

(a) Calculate the join density of X and Y, and indicate the in
£(y\X)= £y \Cog) = Andy) OLYEXAEL s

£x)
LYk
W) - L) = £xy) T qov Wre dordn OEYEXEDL
becovse T vrew % Yol lo be &1 Srom
Exy) = 161“%1.%’ Co0 L b ¥ ned o e 2y Lo L1060
o Yot domdn 2a\e(ies ‘ootn cordWlong,
(b) Calculate the Var(3X+Y). Tor(%e)s 20nax) Corl %o, %2)

VOfCa\\K\‘*CuXa = oV Vo X\ a2’ , ) .
Tl 65 (amtoute- o)V €Costs) dxdhns

Vor (3NN = Soi g: (x4~ BLX N> (2% 23) Ay Ax
Uodbt) = G (% (308X - GECRIECY TN (37 1990

EDR= G w32 o BONI= G, 4GPy Oy
° (24 N2 = Q.116666 7
= 0.15 ay-Grey) ECYIFoM , L
. L ey on E6) BN S GHR- B ket ) (24) dy ok
LI 5 Py O DIV pemmned on rent poge *

(c) Would you invoke the Central Limit theorem to calculate P(3X + Y > 0.8)? Why or why not?
T word ok \wke e Cenol Lt Qresem () 4o colculote
(X4 >0-8) becovee Is wedd be 0N \npoiech  gpplicodion ol
Xre_ CLT. e (N 20ys ¥hod  when mony \W}QQQU‘G‘Q\'\& yondom
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o questiond wwdung e apdet |, T ove \noded o lotger  dorendhol on
mm% 29. A Lio%cg'legiﬂ a’S field ﬁ) §ﬁoc'§8%’f5\ e?an?l't};,s frovghg'%?rabggétgk trait. Previous research suggests /

that this trait is found in 1 out of every 5 frogs. It is also known that the average w-eight of a frog is approximately i
0.8 ounces with standard deviation 0.15 ounces (although it is possible that the weigh depend‘s on the sex of the frog
and there is a different average for each sex, so overall weight for the whole frog population is not qg_ml).

(a) The biologist plans to examine 150 randomly chosen frogs at location A. Calculate the probability that the /

biologist will find more than 16 frogs with the trait. Does this evidence suggest that perhaps the "1 out 5 frogs t
have the trait” assumption is not correct? Explain.

|
T . = % t%o i
Ler ™X= e wmprrof fg8 withdhe genale dwoit Nf"Q‘OGOx;)(-')';L oy= 24 \\
=90 o=lis: 0.2 \0=0.% 0= np+-p)=(B0)L2K- |
1)2 WLND e 5= T3 = J3 = A.89898 |
np = (\603(,0-'1\ ; T o- S UL &re opp o eodence dors vo_ ||
a(\-p)2(180Y(0.6)> RWOZ\D "= 2= 1030 SugEsh Onj¥ing Gepinel |
Aot e ‘ N R o%wmpion, b \t |
Yrerelor® CON Opploxima eosiacm ge OeeT '
uang ¥re  meimo) Astiiton 25 -2.66T1)= ©.9273 | e oo 1 ot
(b) Calcul:t% the probability that the average weight of the 150 frogs ex X arger than 0.9 ounces. \! L
N= ¥he wee of o given {icg Recovse of dne lope  Sorple iie, we
- TN e of B0 can vee Ihe CLY do soy ¥nok ¥ne
N B N N~ Noma\Cpg= 0.8, 55+ 0.0122:11)
= % Py v e opp _—
E(N\: EL\;\— ,4\' ~ \2'% oz, 2= O'P\a’?“\-‘? Mk ape
—\. OX O. - L 0.0\ k-
= === =—=0.0\224] :
S TR o 2= 8.165 27601 % 0) LA AT

(c) Next week, the biologist plans to do research at locations B, C, D, to examine the frogs in that 'locatioil- fo'rr
the genetic trait. Past research suggests that in all

ll those locations 1 out of 5 frogs have the genetic trait. The
Zeneticists plans to select the frogs at random, selecting 5 frogs in location B, 3 in C and 4 in D. Calculate the

2robability that the biologist will find more than 3 frogs in total with the trait in the three locations combined.
You must explain (showing work) why you choose the probability model that you use to do this calculation.
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Normal Probability Calculator

Variable: |x
Mean: |30 SD: |4.89898
Mean: |0 SD: |2
Scale to Fit

X z  Probability

> 2858 | 0.9979

=



deann
New Stamp


Normal Probability Calculator

Variable: |

Mean:
[ | Mean:

:

x

08 | SD: 012247
0 | SD: |2 |
| ScaletoFit |

X z  Probability
8.165 ||0.0000
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