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

LAST NAME: J)~------- FIRST NAME: J:~\iC...DO~----- ID: 1QQ~.A.'0~3-
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. 

t,\'\C..,"(\O\c_'3 ~<""I 
I, --(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 l 02.0 l or l 02.02 of the UCLA Student Conduct Code and that l have and will not share this 
exam with anything or anyone. / 

YOUR SIGNATURE (in English):-~J~ --

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 b,efore 8 PM on 3/13/2021 Los Angeles Tune. 
(2) 1bis is a two hour exam but yon have three hours from the moment you dick on the pelf 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 pelf or either or both will be logged in by CCLE. H you dick 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 dick, 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(l021 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. 
• Part I (25 points, I point for each question) is 25 multiple choice questions. Answer on the table given on page 3 or 

a table exactly Liu 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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• Pan II (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 
la~tname-uclaID-final.pdf, containing, in this order, and telling gradescope the page where things are (scan your work 
usmg the adobe scan app downloaded to your phone,as in homework): 

(8) 

(9) 

(10) 

• (i)The front page ( you may either print the one on page I 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 I 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. 

• (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 lhe work and answers for the questions that require work, 
in the order given. But you <lo 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 

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. 
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.deanofs~udents.ucla.edu/portals/16/documents/uclacodeofconduct_rev838416.pdf 

, l • 

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. 
Indication that this exani has ~n posted or shared with anyone during or, after the exam window ends will result in a visit 
to the Dean of Students Office. 'fhe exam can never be shared with anyone or anything outside CCLE, Stat I OOA, 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 BAND ON YOUR PAPER OR SUBMIT THIS PAGE. 
SHOWING WORK IS NOT REQUIRED IN THE MULTIPLE-CHOICE-QUESTIONS SECTION OF THE 

EXAM. 

ONLY TIIlS TABLE MUST BE ON PAGE 2 OF YOUR EXAM 

I Question(Q) I Answer I Q I Answer I Q I Answer I Q I Answer I Q I Answer I 
QI A Q6 D Qll C Q 16 C. Q21 A 
Q2 A Q7 b Q 12 D Q 17 A Q22 C .. 
Q3 B Q8 A Q13 C. Q 18 C Q23 

Q4 Q Q9 A . Q 14 C Q 19 Q24 c_ 
Q5 e, QlO D Q 15 D· Q20 -· 1= Q25 c_ 

' 

Table 1: There is a box for each question. Write your answer foi: each question inside the box where the question 
number is. The table you submit must be ~xac~y like this, with 5 columns lP}d 5 questions ~r. column. Other 
formats will be deducted points. Only the table must be on this page. ' 
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PART I. Multiple choice questions. Showing work is not requi red in the multiple choice questions. Write 
all your answers to the multiple choice questions 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. ff your calculator does not give more than 2 or 3 decimals, and the answer is numeric, choose 
the closest answer. 

:. l.. 1, \ 

Question 1. Which of the following defines a moment generating function for a random variable X? 

~x(t) = Lxe'xP(X = x) 

(b) Mx(t) = e'x .l f(x)dx 

(e-) Mx(t) = .l f(e'x)dx 

Mx(t) = P(e'x) 

(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 vafiie µx = 115 volts and standard deviation 
crx = 5 volts. The average of four readings of the voltage of the circuit has - -

@mailer probability of differing from µx by at least 3 volts than an individual reading. 

(b) larger probability of differing from µx by at least 3 volts ffi,an an individual reading . 

.{c}-the same probability of differing from µx by at least 3 volts than an individual reading. 

( d) less accuracy as a measure of the voltage of the circuit than an individual reading. 
\ 

(e) None of the above. ' I l ·. 

Question 3. Consider a set of independent and identically distributed random variables X1, X2, ..... , Xn, where µx, = 
µ, <Ti, = u2, i = 1, 2,. ... , n. Determine what the following expression is equal to. 

f_(_ ~1c\Joc(~ l):l'J-l?
1 E.[~x; + n(X}2- 2n(X)2]-

(a) u2 +µ2 

®n-l)<r 
(c) nµ 

(d) !clu-2 n 

(e) None of the above 

March 12, 2021 
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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 A_G~ 1_ ''.2):>i '0, 1,16, \ \ \ \ \ \ \ L\ \ l \ l {o 

A = t./.Y,?(Ief,Aj B = ~,Z IY,(~} C = (15, 13, 16}, 

then the event '~f-.::. l \ /\ , 1 1 l 0 1 \ \ 1 1'2-/'.) 
1 
\ l\ 1 \ ~, \ Q, 

is equal to 

(a) (1,4, 10) 

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

(An If) U (Ac n B) 

( t, ~,t\ JV l?i/~5'~J 
(\1-,~, 'o\\O\ ~) 

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

@){1,2,4,5,8,10} 

(e) {0, 2, 1) 

Question 5. Let 
f(x,y) = 15e-<3x+Sy), x O,y 0 

Which of the following statements is correct? 

· (a) 1 P(X > 3, Y > 3) = Fx(3)Fy(5), where F denotes cumulative llistribution 

@P<X<21Y=4)=0.9975 (c..'t,~ 6e'o'f 'P-0 
(r) Cov(X Y) l l4~ <£-('f-) -=- :>i:,.,_ ~'!. 0 

~<:,) is cmif01111 
/\f'(j~~ 

( 'l 'l.. -~'II l 
\)(_il..') \ '-\'" '-\) :::;, Q('1.L ').) -=- ) o ., e o.:f... 

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 nue? e> 
Ea) l=?(,'1 r. ff') < P(A) + ?(B) 1 

'tb~ ,Yf;t. t Sj g 8 HZ: 

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

@P(A n B) 0.17 

R(4: AS) Q.17 
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Question 7. Suppose the joint density function of two random variables, X, Y, is as follows: 

f(x,y)=J, 05x5y52. 

Let g(Y) be equal to the general exprei,sion of E(XIY) as a function of Y. The expected value of g(Y) equals 

(a) 8/5 

@6/15 

(c) E(Y IX) 

(d) 0.5414 

(e) None of the above 

'£.~('< \') .~ .ss ;E('i(\'<-) rJ.-x °''/ -::: '4!t6 

ft,\~ 

C (~\'t \:;. '11 
. \ ( 'I ( ':J..v. \ .J ~"t.') \' . El 'J-_\'( I=- .J' '/.. • \. '(~ J C\X -:=. ' ~,... 'K--0 3 

Question 8. The roll of a fair six-sided die is~~valentto drawing a number at ran~om from an um containing 
numbers 1 to 6 with replacement. The roll of a fair six-~ided 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 Grma1 with mean 7 and standard deviation 2.415229 

ffoifoPP widl IBeftll 7 ftftft slMtdard deviation 2.415229 

(c) Bmomial~ 1, p 1/36~ 

(d) s,mmetric bat nut nutma1 

(e) None of the above. 

(.;i .. -1-") Cl-v<o) (_ ~-"1 )( '1.\'¼) ..\- ( lf- l~ 1 ( ,t'.)c;) . 
..\- lt>""1\:i.C-n,c;) .\. (G.-°\-'2(.6 /'¼~ ¼- l1-11'l.f1,r/) 
(.. <c- °1\~ L 6 l¾ 1 + (g-7\'l('"to~) l. \i;>~1,1:2( ~l"?c.. ') 

0,-1.v-c l-\-i~') (..~rl.)':.(tt~~ I~ '<Sob:) ~-:.:. ")..L--ll~:23 
Question 9. Let X1, X2, .... , Xn be a set of independent and identically distributed random variables. Which of the 

, following is true? 

E(nX)=nµx 

c(b) E~ En)f,z)X 

<(c) E'(nY) - fl«x 

.(ti) E(hX J n1 

(e) None of the above 

March 12, 2021 6 
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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. 

(a) 0. 000064 

(b) 0.920576 

(c) 0.27648 

@o.999936 

(e) None of the above 

-

-

.' -

.__ 

A 
.0,6 ., 

; 

B 
0.9 

C 
0.8 

D F - - ,__ 
0.8 0.8 

I -

' .. 

-
E - ' 0.8 ' . 

Question 11. The cumulative d_istribution of the larg~~t bi th~ two num~rs that you get when two fair six-sided 
dice' ate·oolled is given below . ' ' ·. · ;· . -

x= largest number 1 2 3 4 5 6 
P(X = x) 1/36 4/36 9/36 , 16/36 25/36 36/36 

Suppose that th~y will give us 1000 times the value we get for the largest number plu~· 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 

(b) 4231, 1971400 

(§)4482, 1404.066 

(d) 31567, 131.4 

(e) None of the above 

March 12, 2021 
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Question 12. The number of years a radio functions is exponentially distributed with parameter A = l /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? - - \ - l. '!-

(a) 0.991 
lLy)= )-e.- Y e "6 

'o 
(b) 0.27189 S\S -ll0')t \ - . e, a-X 

~(A--\~) \f , ~ (, i \ o ,' , . 

- J ·-- · ·· i ; ) , . ·( \t> .l e'l£,X d'X. 
A-:-~l~-":. o.t\/if \ e._ er$ '.L - '") o 6 

(c) 0.6321206 

@>.3678794 
~:e- wo,~S ot\e/ \'o 'f e.c6 

(e) Can not be calculated with the information given 

Question 13. 8% of a large lot 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 program per package. (_ _ 1..1 _ cc '\ 'I"'·"" ,,1,,--oro l\- ~\ (\-. 0} l \I . . J I ,.. 

(a) 0.8016 

(b) 0.0992 

~1:84 

(d) 0.04V 
(e) None of the above 

\-> l.'{ ... \ 1 =- • 24 ct 
: • o )d,-6 

,PL'l -'~>) -: ,ODlS$\-\ 
?l "- .... 1.\1 -:. 0 roco'-\.ucte 

f.-L'I-~ i).,.. 'l. Lo '.)..L{G.-) 1:-\-( '_, C> 0 'o C\) l ''i)O %(_. '()O()O'i,O(t~) 

-:;·. e • -~q :~a-, -a:. • \:3 t:. cx::i-) .. l q_ oL\ 
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 temperatµre 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 ainount 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. Th~ 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 mac~ine system. To do the prediction, you make use of your knowledge of the moment generating 
functions of X, for each type of machine: 

M1,,(t) = (1 - 0.51)-1 

Ma(t) = (1 - 0.15t)-1 

Mc(t) = (1 - 0.90-1 

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 parametersµ = 40 and <r = 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? ' ' ) 

. ''"' ---'-\ : . •. ·•c-: rv . ... ~,11" 
(a) 0.10565 '\"' '/-: \--'a · · · · 

(b) 0.03229 

@o.57219 

(d) 0.00819 

(e) None of the above. 

?(_ 4,.<o ) -=- .. \'Ob" 

Question 17. We are interested in random variable X, the number of miles run per week by an individual training 
for the LA marathon. Consider n individuals, training for the LA marathon and let X1, X2, ... , Xn denote their num~r 
of miles run per week. If these random variables are independent and identically distributed, which of the followm~ 
statements is Nar true? 

@e larger the n, the more the distribution of :r.:;,,: X; resembles the distribution of any of the X; . 

The expeetee ·1&1.11e ef :Eis,: X; will be the same .. he~er 11 is IQQ or" is i 
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./:) 'fhc ltlfger n is, the mwc the ctisatbotlOH of Ii'....t.£i witl 1csentblc a Gitttssillll clistribatiOD, n 

• . . J:" X rift IR&f81lS8 IP rt milJ do&f8ase lite standmd d . ti r· I i Oil 0 n 

(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-earning individuals with ~s gy:er $1000. 

(a) at least 60% 

(b) at least 40% 

®tmost40% 

(d) atmost95% 

(e) None of the above. 

(_ \/ t-n_ \ 

' l,\Q'.) ~l'ruuro) 
Q(.'{l:.\~J t .1..\0 

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 

• . I f • 
decision makin~. ·· · · · 

(a) FEDEX 

@n's 
( c) Either of them 

"y~~~\'0 
\)(..vQSY' ,O\':i-'!'" 

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 + 3 Y, is 421. The correlation between variables X and Y must be approximately 

(a) 0 L\1- \ == VOIL°E:J'I-J 3'<. )-=- 6~ V'tiLY-.) J. 3'l. Vexl'{')-.\ 2(6-~) G,r(.'l,y I 
(b) 4.5 

(c) 0.2396 

(d) 0.7115 

@ None of the above 

March 12, 2021 
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Question 21. Consider the joint density function 

(c) Cov(X, Y) 

(d) Var(X+Y) 

( e) All of the above 

f(x,y) = 6x2y, 0 S XS 1, 0 Sy S 1 

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

( a) (1 /2")/J2 

(b) y +P 

®/3 
(d) 3P 

(e) 4{J + 1/2 

-1 <y < 1, 

\ 

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' + 

.,, Disease Status H 0.3 • '-\ 
, nc 0.14 , (o 

Calculate the ~olgm difference between the two following ~~tities: (i~e probability that a randomly chosen 
person in this population has the disease and (ii) the probability that a person from thlspopulation thai: tested negative 
for HIV actually had the disease. "? l'' lii'I" \ ';.. ?l'c-\C\ ~-e.s,) 
(a) 0.6818 

G)>.2214286 

March 12. 2021 
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(d) 0.1785714 

(e) 0.891 
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Question 24. In a city, 20% of the taxi cabs are yellow, 70 percent are blue and IO 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? 

(a) a blue cab 

(b) a yellow cab 

@)morangecab 

(d) can not be determined 

9 U>~Oto~ \ ~\'-''>v- -::.. 

\ ¼,l~ ~--=-

Vt..'->~e. \ o~\ 

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

Compute P(X ?: 2) 

(d) 0.424 

(e) 0.85 
-x. \ -1-

GO TO NEXT PAGE FOR WORK QUESTIONS IN PART II p(.~ -::.-,.. ) \ \ I~ 
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PART D. 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 decima1s 
(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 sp~ce· 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. 
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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 - µw )(T - µr )] = Et{_aX + bY - E(aX + bY)~X + dY) - E(cX + dY)), 

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 derivatiolK Each line starts ~ith an equal sign. Complete all the steps. 

. . 
= E[(a(X -µx) + b(Y - µy))(c(X - µx) + °'( '{ -,U"() ; ., , ,. . .. •. )] 

(J-~f\~ ~ (O~ • e_q\J()\to(") 1 1· _ 

t ' ' r ' , · - . ., . . - , 

, .... __ ~-.. . ' . • 

= E[a(X -µx)c(X -µx) +
1
b(Y-µy)(c(X -µx) + o.C•~- "1'1. )6' ('l-JJ'f \ \l'-\- .U'{) (.'{- M'1) )] 

- I t 

= 
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Question 27. The contest ''The will of chance" is a dail :':::'' f tl>the day. In """ rontest, the eontostant;. ;"':' that oomists of uking IJ)_que,tiom to the ;:;;.tain o e many lest banks secretly kept by the contest O on, drawn at random from~mly chosen 
!5 questions, 5 of which have already bee ked. rgamzers. These test banks are such that 30% of the 

7 of which have been ..iced in P"' eonte,ts. A .:'w "cont '° past contests and 70% of them contain 
20 

question~ !:'ti " ';;;ng to be participating in tonight's contest. Cal::-:~ =ho 1w a follow« of the contest fo< man; 
ons at were asked in past contests. a e e probability that the contestant will be asked 3 

LeJ· '/... = ~e. q_~\o~ cb ~o:F 
'" ctrl~ {',an..4'-e {'11"-o{' 

\6 a__~\0(\.9 

'l<. \';, 0. \.r.Jve<e.eome!«'C r~W\ l[M~\e \,e_w~b'?- ,\tv-e. .,,e__ " 
ft-,.ed-- ._.,.,,,W al' -k\o\cS·•,.('\"IC -.:J\ I eP&. ,l,-\c:,.\ "'"~ ·'.l oJ.-'~ ~: 1..-e,\lo,-, 

. .r--- """""" o< {1G '"''" ~- c,,r\lee< ) . ./me__ ~~'llo e<e... ..-,di , 
o<\d-. \' 'oecou.!le "'"'- oi o<><' ~lol1oo 

Vb ver~ e,t<\o,\ (. t6 !\~\OC\O \ ,r.1 , \ 1 1 

/J\-=- \6 {\::- \ 0 
Ms-::.S 

?U • '•-'l • c_M~ ) ( .'."{)__ ""'I ,£(,-:i. '° 3) ( )('5/ t o.:, "I 'IGo o o '-\ 
CJ,) ~iJ 

\. 

L.eJ '\~ h -\\ ~o<\S o~ .lo -o'<-e.. .t<i.oil \(I 11°"'1 
~? c(~ of. '<:PC'"- 'n~e io q_-oea\\O'\S 

'-\ ,.,, o, '.-.i~.\C ,o\<>'<le oe a (\..,&. n""''oef 
DC A«>'~ ( ,_o-'O) 

1 
a,clr\ \-)0!!> :). o'®""'S : '(\le0\\ar, I om """' ~a,!eel 

"' ~,o.,,, ~• =<-.lee!< 1 o<IO <!.<\<M """ ro~ ~l?""-0•"' cna. 
'<>ea>= 01~ de' ,µ- l>°Pc!ol'°" \S v<Yy <!.moll (?-0 """'\116) 

M~10 n""\D 
1 \l?'?J 

7'-'/..'-"-y 1s ')('t~}_ 9 V(_)t>'.)Y° .Q_ }~~J "' o. J'.l5oll '-I 
~) (,o) 

tnr '1TdMIIIIIIH 

,;\o .r,w (MJO\\ -....~,· 
Mareh 12. 20Ql o , we ro'-""" "11 "'1e "li.e/1 

'f-1~ ,('.,~ !~ ~o ~e e.o<\(er ~co\,o\>i\it,e~ .\O e,'N:M <.Ye. 
\t~ (t~: D~ 'oo<v-.e, c,re._ fl',Oce_ 

.... ~o:~)(o.oqqc.004) +( 0.1 )(o-',~~-~~7'1 )-= §'I 1 L.\J'-1':l J 
-··· 

15 
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Question 28. Let 1f and :f. denote random variables denoting the proJ)Ortion of contaminants of type ,4 and the 
proportion of contaminants of type :@ present in a landfill, respectively. A student calculated the conditional density 
function 

f(ylx) = 2<;;y), o y x, 

and the marginal density function 
f(x) = 3:x1-, 0 x l 

(a) Calculate the join density of X and Y, and _!!!in~disca!!LJl:is..eJlWJWllD---:---------

.f (--, \ )(.) = ~("-1'1} f(_~'i1 1<>.~..., ') 
fLx, L-------------1 ~o:\--

~e 'Lre.w ')(. 'rod 'tie 1 fccrr--f( 'i\ 'I..')-(('/-),:. -"('1..,'f) 
r I. \ -: 'J_(_-.,_..\'jJ_. :>'l..'l. 
~L~1'f I '~?-

f(:~ .. \ 1 \\- 'nco- h \ae 2 '/ .f<o~ .C L'-f \ Y-) 1 oD 

dofrc\n ~\e,('ec, coro\,\of'),5 • 
(b) Calculate the Var(3X + Y). ) 
Vm{o.,-X,<\:a.~ "(":). ") = o,1 a.; Vo<(~?-)~ 'l(a,01.J Gv( ~', '/..2 

Vo<(a y.,_,¥J.i'l1) =- S ·S ( °'' 1', ~°':t~ -E(Qii, ~aS.J):2 ((¼)-£ i ') c). x,J x~ 
\ Y-2. x, 

Vo<( '2> x~'{) s: s: ('?> x ~" - E( ?:>X~'<) y2. ( J x-l )"j ') °''i 6-1-
\Jc,c('b 'X~'l J = S: s: (_)'J..lr'{-('M:D<}'-£t.'~]'))1(:2x~:>--, lO'jO-X 

El~1:: s: 'j._•?>)(.:lc),)(. f ~~~)1''1\;.'I a"1=S~1t-?rt~1~J1}~ 
~(.'(J'= e).15 1~')..'j-(i~~?-{l') c.C.'-0~ ~L\~(;~b7 . , -i 

= 1. ,_ ,,_,-;, O,y. = ' f(. 'i = -,_,: • ?-j.1 l '-l<('!ill''fl' 5; S!6i• )l-(J.1S• '~ l )) ( l't,' Yr) °'~ d-J\ 
.cc'I ':>..., 'l D'= 'I -1 \J, ;l '~~ ()(\ \>ooe "'-

<c) Would you invoke the Central Limit theorem to calculate P(3X + Y > 0.8)? Why or why not? 

l. -wex.>'C-- '<'a\ \~e L~\ ~in(a't)lo co'cU.\ote 
(.)(_:,){~'() o.S) hxo~ ""~ be Of"' \'<'ro(~C~ awl_f~{'°" oP-

C..L-{". CL~ ':PfS ~e..'f\ f'(\_Of\~ \~~(\'" ~IV\ 

-..c,-tdo'e._~ ae. o.dd~d 
I 

s:fr-R.V rorrr-cli-z_o.d,.. svm tolhO-d s CA.. 

ro~\ cl~~'o~'.!m. 'I-. ord-. Q(e 0€Q~n~ o..~ fC~)(Cy) -=I=- f(~,y) 
o<'d. CJ._~ {'Ct" ,~so-o. AtJdW-cnoti'y l 
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-,.('Of q_~~ \f\\.ltj.\A1'¥5 Q~e_,l \ 1- \f'C..\c><leol °' \ot~ c<\ 
. oef:!. mo . eoeiht tole- . . 

~on~10Pogtst ma tPe1d p mocabo~ exammes fro~ a geoefctrait. Previous research suggests 
that this trait is found in 1 out of every 5 frogs. It is also known that the average weight of a frog is approximately 
0.8 ounces with standard deviation 0.15 ounces ( although it is possible that the weigh depends on the sex of the frog 
aiid there is a different average for~ sex, so overall weight for the whole frog population is !!2t norma_ll. 

(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 "I out 5 frogs 
have the trait" assumption is not correct? Explain. 

\,_e..\- \"><(-::.,. 'rin<\~~ ~£Se, •w\~'~ ~\c. ~\,4 . I ,(.!):. f\):. (_\©X.o.')') "::. ~o 
fr\OO ?~ 115~ o.'l \-p::. o.te 0:2.~ ~\.i>")·=:(_\E>v)l..1X..1i,)~ ~\..\ 

'\ 'L..-... \'°"' --<- 6 =Joi°: J').L\-::: /..\ .~q'cA'o f\? -= (l'oO'X_O. '}. , <A/ 2 v =: ::- I A O\>'\) \fu_e._e_~_ c_e -~- M-
n( 1-1;,), c. \ 60 ~to-~)' 1-:..01. \O \ · .:;:; =- ;1e. '':f,¾D """"°' °"'"""S °"'"' 

" C.CX'\ ON\fo'IC.\tf\o\e ........ . ........ o%u~ \o"i 'ou\ \\ 
~e,c.·o 1 -"' .. ..... =,:: -1.£:,oll c:~ 'oe 4-h:,l 

u..~f'JB 1'Q<,r0\ ~~.,--1 .~on '\= c,.qcnq \ 1t-ac \lc'Ofl 1 ov' 
(b) Calculate the probability that the average weight of the 150 frogs eA~ted1S larger than 0.9 ounces. .. ~• 6 ('~"':1\ 

''{"=- ~e we~ .:ii °' S~f'\ {'•~ ~ll-ee, D' ~'f-.e_ \Cloe. ~\e <:>i t.~, "-('." • 
~

0 
\ (;Q.n ~e.. C.. Li -!e S().\.l ~o\ ~-=- ~'-'.i 60 1 " ',o;;; 

' \\'50 t',~ ·"l'r"<'J "-'oiff\Q\(_1--'"i =- o. 'b) 6;q-= 0.0\lll\7) 
. 000 _,_,_ c:.c~ )= £ C{) =- )-1 '1 -= t, • i o~. "r -= :. _ 

1- r=- 0,11"1-t>.~ - · ~. 
c.rv, '\- ::5'< o.\6 - o O\..,""''\l o,oml.\, .--~ -
~V\..'~ 1- -- = --- . J..l'- .------~ · : · · - ·-

J ,so r-=-s.,"s ~ \Q(,2-7£,.1,~)~ol ~:~:~~-=~===. 
(c) Next week, the biologist plans to do research at locations B, C, rl, to examine the frogsmtnat location for 

the genetic trait. Past research suggests that in @ those locations 1 out of 5 frogs have the genetic trait. The 
b'CDeticiscs plans to select the frogs at random, selecting 5 frogs in locationB, 3 in C and 4 in D. Calculate the 
Jroi>ability that the biologist will find more than J. 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. 
$+ 't>~ L-\ -=- \ 'l J\05~ £h·~ 
'K- m.-\,~ e~ {',~~ \f\ ~(jo\ 

~e ~,~c ~m~' 
w-=- ~o00"0j\i~ o~ \nov\"!S 

I ; '{ 16 --o o-:1 
\-9-- t).~ 

?(y._-,?,') = 1-?( X '= :> ') 
= 1-[\)(_~c) ,~ \)~:: \ )4- QC.°t='2)~9t'1.-=3,J 

:: 1- lCrKe. 1'f (o.o'i\~ + 
( '~')leo1')' (O.t>~ \\ .\-
( '.;_ ")(O.)) -:i (O.t> \l0 

(_\'.;')(.o.)\~(_c.~')'\ J 
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