Stat 100A -Intro Probability

Midterm 1 J. Sanchez

UCLA Department of Statistics

MULTIPLE CHOICE QUESTIONS. ONLY ONE ANSWER IS CORRECT. CHOICE MUST BE MARKED
ON THE SCANTRON, AND ALSO HERE ON THE EXAM. ONLY THE SCANTRON WILL BE GRADED.
NO MARKS ON SCANTRON OR MORE THAN ONE MARK WILL RESULT IN 0 POINTS FOR THE
QUESTION NOT MARKED, EVEN IF IT IS MARKED ON THE EXAM. You may use the space near the
question for scratch work, but scratch work will not be read.

Question 1. A manufacturing company has two retail outlets. It is known that 30% of all potential customers buy
products from outlet 1 alone, 50% buy from outlet 2 alone, 10% buy from both 1 and 2, and 10% buy from neither.
Let A denote the event that a potential customer, randomly chosen, buys from outlet 1, and let B denote the event
that the customer buys from outlet 2. Which of the following statements is true?

(a) P(A)=0.3
(b) ANB)=0 l
(c) FAUB)=0.7 \
@) Pac U B) =09 \

(e) AAUB)Y =09
Question 2. Seven applicants have applied for two jobs. How many ways can the jobs be filled if there are no

differences between the jobs? 5
@21 76 = ‘
(b) 42 '1‘ 3\ \‘j

(c) 49 !! 2 A

(d) 7

(e) 2

Question 3. Police report that 78% of drivers stopped on suspicion of drunk driving are given a breath test, 36% a
blood test, and 30% both tests. What is the probability that a randomly selected DWI (Driving While Intoxicated)

suspect is gwﬁmm f the tests?

i, e ﬁL
() 07 / v AV -
3 b\‘, Y
@) 0.16 (\\\ug.k .00
(c) 0.08 s T
(d) 0.54

(e) 0.84

Question 4. An insurance company believes that people can be divided into two classes: those who are accident
prone (A) and those who are not (B). Their statistics show that if a person 1s@‘cc1dent prone s/he will have an accident
(C) at some time within a fixed 1-year period with probability 0.4, whereas if a person is non-accident prone this

probability decreases to 0.2. We know that 30 percent of the population is accident prone. The joint probability that
a randomly chosen customer is not accident prone and has an accident within 1 year is:
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A 0.14

(b) 0.00196
(c) 0.08
d 0.12
(e) 0.86

Mon S. A manufacturing company has three out-of-town plants, A, B, and C. The plants are locat‘ed in diffcrcm
cities. From among ten employees, three are to be selected to go to plant A. In how many ways can this selection be

b made? : :
(a) 1000 / ( O ,_-\—Qm——‘- “ (o /{1 %
(\ -
@B l ) 7 \
. \(Q 120 \\ 4 } 4 71 /5//2
(c) 720
(d) 280
(e) 880
ngtiq_q 6. A cus%o.mer visiting the suit department of a certain store will purchase a suit with probability 0.22,
o hirt with .p.mbabmty 0.3, and a tie with probability 0.28. The customer will purchase both a_suit and a shirt
with probability 0.11, both a suit and a tie with probability 0.14 and both a shirt and a tie with probability 0.10.

A 'customer will purchase all three items with probability 0.06. Let A be the event that the customer purchases a
suit, B the event that the customer purchases a shirt and C the event that the customer purchases a tie. What is the

probability that a customer purchases exactly one of these items?

o —

(a) 0.51
(b) 0.8 \0/)‘

(c) 0.74
(d) 0.49

.28

Question 7. Ninety percent of all babies survive delivery. However, 15 percent of all births involve Cesarean ( C )
sections, and when a C section is performed the baby survives 92 percent of the time. If a randomly chosen pregnant

woman does not have a C section, what is the probability that her baby survives? P( S (c)

() 092 Eég"' \?5 P(S\C)-= P(c)
(b) 0.9835 =N Fo
®0.8964 _ 3: ] P ( “C) .
Pcsled=9z o
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(d) 0.345
(e) 1

gue]:t::: 8. dOf the persons an*ivin; at a small airport, 60% fly on major airlines, 30% fly on privately owned
P # 0 10% fly on commercially owned airplanes not belonging to an airline. Of the persons arriving on
e airlines, 50% are traveling for business reasons; the corresponding figures are 60% for persons arriving on
private planes and 90% for persons arriving on other commercially owned planes. For a person selected at random
from a group of arrivals in commercial airliners, find the probability that the person is traveling on business.

(a) 0.3158
e
(b) 0.9
& (:)%‘9' \571‘6\'\\)( ‘q
() 0.18
0.57
(e) 0.43

Question 9. Suppose a sample space S consists of 4 outcomes: S = { aj,a2,a3,a4). Which functions define a

probability function?

() P(a) =}, P@s) = }, Plas) = §, Pas) = §
(®) P(a) = §, P@z) = §, P(@3) = 3, Plas) = %
(©) Pla) = %:/"P(az) = zﬁ P(as) = }. Plas) = § 4

@P(ao - },P(ay) = }, Play) = }, Plas) = §

() P(ar) = }, Plaz) = ., P@3) = }, Plas) = }

In 1988 the results of the Physicians‘ Health Study Research Group study were reported in the New
this study 22071 male physicians (aged from 40 to 84) were randomly assigned to
two groups. One group took an aspirin every second day and the other group took a placebo, a pill with no active
ingredient which looked just like an aspirin. The participants did not know whether they were taking aspirin or the
placebo. After five years the number of participants in each group who had had a heart attack was recorded. The

results are shown in the table found on this page.

Question 10.
England Journal of Medicine. In

Treatment Heart attack No heart attack Total
Aspirin 104 109833 11 037
Piacebo 180 10 848 11 034
Total 293 217178 2071

o 84, the risk of having a heart attack for those taking a placebo every second day

For male physicians aged 40 t ko
is.. - B, SN ) -3
(a) the risk for those taki OSVMW LAy Cf\qz-lo
a) twice the risk for those taking aspirin _
G IS o 3
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(b) 0.3 the risk for those taking aspiring
(¢) 0.55 the risk for those taking aspiring.
(d) 3 times the risk for those taking aspirin
@.81 8 the risk for those taking aspirin
n the

re born i
'__.Questlon/il. What is the chance that among a group of four people chosen at random at least two we
' rg’oﬁth (not necessarily the same year). Mark your answer here and in the scantron.

(a) 0.5729

(®) 0.333 |= 171110 -&
Z—l‘?}

(c) 0.215

.427

(e) 0.001

Question 12. A system with 6 independent components is such that the system will fail if at least one of she
individual components fail. The probability that a component fails is 0.02. Let A be the event that the system fails.

How many outcomes of the sample space are in A? 6
(a) 0.1141 \, 7_
(b) 0.885842

(c) 64

(d) 46656

63

Question 13. Suppose that you and a friend are matching balanced coins (i.e., each coin has probability 1/2 of
landing head). Each of you tosses a coin. If the upper faces match and both are both head, you win 5.00 dollar; if
they do not match, you lose 3.00 dollar (your friend wins 3.00 dollar). If they match and they are both tail, you win
1 dollar. Let X be the random sample representing your winnings. Your expected gains and standard deviation are,

respectively, = s
A5 X=5 3
(a) u=0.5;0=0.2 \ _Y __7) \/LL \/2 \/q'

(b) u=0; 0 =3.00 H

(c) =3;0=0.5 TH _‘%
=0; 0=3.3166 ﬂ \

(&) u=3;0=04
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Question 14. A town has 1000 people. These people can be classified by their income level and their education,
with the following information:
At

7

{

¢ 100 have < 16 years of schooling and make > $50, 000
e 300 have > 16 years of schooling and make > $50, 000
e 400 have < 16 years of schooling and make < $50, 000.

The joint probability that a randomly chosen person has > 16 years of schooling and makes > $50,000 is

(@) 0.1
(d) 0.87
{c) 05
@03
(@) 0.62

Question 15. A doctor is studying the relationship between blood pressure and heartbeat abnormalities in her pa-
tients. She tests a random sample of her patients and notes their blood pressures (high, low, or normal) and their

heartbeats (regular or irregular). She finds that:
e 14% have high blood pressure. VL\“\)"\\L‘ VU\D: \\Ow
o 22% have low blood pressure. (L L) L2
e 15% have an iregular heartbeat. ﬂ\—\ﬁ)’ \5 ~
o Of those with an irregular heartbeat, one-third have high blood pressure. P( H \ HBC )" VB

 Of those with normal blood pressure, one-eighth have an irregular heartbeat. P(Hg' \ N) — \ 8

What portion of the patients selected have irregular heartbeat and normal blood pressure?

PHR O N)

(a) 40%
(b) 20%
(c) 2%
@ 8%
(e) 5%

Question 16. It is known that 40 percent of the romantic dates that an adult has while single are not much fun.

Two college students seeking a romantic partner decide to start going out independeatly on dates with other people
chosen at random, to look for the fun date out there. Find the probability that o e find their first fun date in

the Sth dste. Mark your answer here and in the scantron. ~ 2
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(2) 0601

(b) 0.00256
N
Q&) 0.0002359
@ 034

{e) 0.03072

Question 17. Let X denote a random variable that has the following probability mass function.
X 1=t} ol
PX) |02 05103
What is the vanance of X 7 (mark your answer here and in the scantron)

@ o1 g .\

®) o5l / > - -
@03 ol DEva i L
@0.49

(e) 0.01

Question 18. A system with 6 independent components is such that the system fails if at least one of the individual
components fail. The probability that a component fails is 0.02. Let A be the event that the system fails. What is the
probability that the system fails? (Mark your answer here and in the scantron.)

(a) 0.987

(b) 0.8858 ‘ \qg
)1

ié\);ﬂ.llll

L LES

Question 19. A system consists of three independent components in parallel. The system works i@aﬂaﬁ the
components works. If each component works with probability 0.75, what is the probability that the system works?

Wi @923

nerated by CamScanner—



W T —
L A e Y

SR RN R R

2. T o N e L S - - ‘M-‘”-.M . !

Stal 100A dntro Iy X
i obability

J. Sanchez
— UCLA Department of Statistics

i 10 peopl d 2

Find the probability of A pie from the BTOUp. Let A be the event that the:en are(ln\:::n:? gﬁs; ;:n“:l:':l:s ::r::llr:
p AN D
ku\ 1034 fD ‘0 30\ 20!

™ 089 —— q L b_ - A 2h) (wa

«©) 0.408 ,56'\‘ """"" T

@ox 5020283} 20 Q& 1F 1615 40\* ‘/—@:V o -

@) 0.67 4352 e _ '

0. &9 \.;uf o 4l q\ 270
(O G [ J e
NOW THAT YOU ARE DONE, CHECK

(a) Have you marked your name and ID in the scantron?

(b) Have you entered all the answers in the scantron and this exam
booklet?

(c¢) Have you written your name and id in your cheat sheet?

(d) Have you written your name and id on the first page of the exam?

If so, then
Insert cheat sheet and scantron between the pages of the exam.

Close the exam and wait until we collect it from you. Remain seated
until every student has turned in the exam.
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