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Midterm 1 J. Sanchez
UCLA Department of Statistics

THE EXAM MUST REMAIN STAPLED AT ALL TIMES

UCLAID; - — — — — — — — — — — —
LAST NAME (Please, PRINT): — — — = = = = = — — — = — — — — — — ——

FIRST NAME: - - - — - - — — ——

. PLACE YOUR UCLA ID ON YOUR DESK. KEEP THERE THROUGHOUT
THE EXAM.

» DO NOT DETACH ANY PAGES FROM THIS EXAM. EXAM MUST STAY STAPLED DURING THE
WHOLE EXAM.

Other important Instructions—Read. Points lost for not following directions.

o SILENCE AT ALL TIMES IN THE EXAM ROOM. Wait until you are out 1o 1alk and access your phones and belongings
in the backpack.

¢ Closed books, closed notes.

e Only scieatific calculator allowed for computations. NO GRAPHICS CALCULATORS ALLOWED. You may nol usc
your phone or any other ¢lectronic device as calculator. Graphics caleulators are not allowed. No exceptions, You get 0
points in the exam.

« Phones and other electronic devices must be disconnected before you enter the classroom and not turned on again until

you are out of the room. While in the classroom, they must be in your backpack and your backpack on the floor. Phones
in pockets will [cad to O points in the exam. It is not worth the risk.

a Left-handed students will sit in a seat for left-handed students. The professor will tell students where to sit. Please, let
the professor know that you are left handed ahead of time and she will move you.

» 1D must be ready to show BEFORE and at all times during the exam. NO {D, no exam.

¢ This midterm must show your individual work, Talking to others during the midierm, not adhering 1o the above, sharing
information or breaking any other aspect of the student code of conduct at UCLA will not be tolerated. You can not
exchange papers or information. All your things must be on the floor. You may not use the empty seats next to you to
put things. Close the tables. Honor code applies.

s No cheat sheet allowed in this exam,

# Failure 1o follow instructions given here will result in loss of points in the exam in a first waming and more severe
consequences on a second warning. Honor code applies. Familiarize yourself with student code of conduct by visiting
the links provided in the course syllabus,

In all that follows, you must define your events and give notation for them when not given in the problem,
you must indicate the event and the probabilities you are computing, must show work and provide the final
answer in decimal form, without rounding.
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uestion 1. A box wn]‘{ 15 WLSI (Very Large Scale Integrated) chips contains five defective anes. A random sample

_,//_ of three chips is drawn. [,W/o (‘QP(G

(a) List all the simple outcomes of the sample space. Define your notation before you do.

=4 Wl ddd s dIH, A i o el LA, AL §
Lek d = defe chu

l (j/ (b} Find the probability of each of the simple outcomes of the sample space. Show work.
PlARd)= e x T x 5 = 0.2634343

P(c@oﬁ )-)(CQCAO()C) P(O!(‘chcﬂ) X{oxi __O,lé‘{j’grz

Ty 13
P( dad ‘) «r)coecoaop) P(ddcd) = Sxu xlg = o0, 07326007
Pl ) = 20— :
) fS— l/‘-ff fg' 0.0y

(c) Let Y be a random variable representing the number of components in the random sample of 3 that are defec-
tive. Write a table with three columns. The first column will contain the possible values of Y. The second the
probability of each value of Y, showing how you find it, and the third will list, for each value of Y, the elements

S of the event corresponding to that value of Y.

|| 3 (oapasedl Sfdele dSAC A oA ¢

= oMoy

9 | 2y 0,0800% {fddd JJ‘JJ/ JAA I
<o, 2193 %02

2w | 199

(d) What is the probability of the event A="more than one are defective”? Show work. How would you ask the
same question using the random variable Y? )

o(n) =P(] L ALk, I, L4}

“-: 0.2(9334 1 +orozw?~z
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Question 2. Consider the system of components connected as in the accompanying picture in Figure 1. The subsys-
tem consisting of components | and 2 has components 1 and 2 connected in parallel, so that the subsystem works iff
either 1 or 2 works; The subsystem consisting of components 3 and 4 has components 3 and 4 connected in series.
That subsystem works iff both 3 and 4 work. Let A; denote the event that component § works, (i = 1,2, 3,4).

e
.:.. ? : ) gl/‘-bg’bd’ok‘f\ ? yDa:ilL?d

Figure 1:

a) If components work independently of one another and the reliability of A;, (i = 1,2,3,4) is 0.8, calculate the
reliability of the system. Show work.

Ra(’ = tl/)( %’1@0}&/\4 WM(O) = P(QT(L%+M\Q wb%l@m uoovf(7> :!,PQLE;%U;{;}‘
= {__ P(?u‘f)a ‘IaPo-Q_, wal [)MS“C)P(_WLJS 2 e, y],of‘,pg\,?c_) .
S(AS)PENP(Aa Y+ P A JHEBA L) ]
‘9’?—1[2‘(0'?)(0.7) 4—0:2?_) lll, W [

b) What does the event (A} U A2) N (A3 N Ay) denote?

Thot botle subrysteawo sk o Hirefore
becawse ot 4t FBe Tt Supleia (koo ¢

“C|_
= | —

(c) What will happen to the reliability of the system as the onents of the series subsystem in-
creases? Assume each additional cofiponent has the same reliability of 0.8. Show work to support your I
: <
answer.
M D{ Sed, Wlpg«ﬁ—]&ﬁw = P(@U W wm/@:O g

K 1‘%}9 o@c:rec&eg as K vucreafesx, | |
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e 3% o051 - N T et D il
1 S,p = 0.4096 V%‘)P-M—g;%-gef%"mf RS e

(d} The subsystem with components | and 2 could perhaps add more paral?cl components so that the reliability of
this subsystem alone is at least 99%. What is the minimurn number of parallel components that this subsystem
should have to guarantee that? Show work.

Pol o Sulsypbem | & Ref = [-0,2° =0, %.
)—0,2'26 99 > —0,2F— | +65%
S _ K lepo.22 [op 0.0/
b

0.0) —2,861%)
[< =1 2
Rel = [- 0,170 Q92

ng/L 7\
S €3 & enah
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Question 3. After doing diligent work, a police detective arrested a suspect who is one of only three possible
perpetrators of a jewel theft. To strengthen her case, the detective has the suspect undergo a lie-detector test. The
suspect, of course, says he had nothing 1o do with the thefl. If the test shows that the suspect is lying, the detective
concludes that the subject is, indeed, guilty. However, it is known that the test is accurate only 80 percent of the
time, meaning that for 20 percent of the times a suspect is telling the truth, the test will conclude that the suspect is
lying, and for 20 percent of the times a suspect is lying, the test will conclude that he or she is telling the truth.

If the lie-detector test leads the detective to conclude that the subject is guilty, what is the probability that the

'TLU‘-S subject is indeed guilty? Show work. Define your notation and events clearly.
(Note: we did some part of this problem in a simulation in class. Now it is time for you to use theory for the

4
Y C/\Q same problem). T o b = e .}. AL C(._
jo X Plamdh)= 4 " “cjb%’” (%Mn@}}féhb)ﬂ‘z' ‘D(Efyiwf (yi‘!ﬁﬁ
p _ Pleit gl [subjed gudly) (b dpud T )
P (e yd M‘gpﬁj@“‘b - P (et s WM)_‘P
— ODUED = 02666 — o, G465
- ('on?)('é) +(0,2) 2(? | oY

9' 5 uestion 4. [f P(E)=0.9 and P(F) = 0.8, use probability resulis seen in class, to show algebraically that
P(ENF)>0.7
PEVF) =0(e)+0(e) —p(en ). =17 -P(EnE].
P(EVRY £\ So  [F-PCEnP) £\ = plenp)z 0t

Question 5. Prove algebraically, using probability results seen in class, that
PLEUFUG)=PEY+P(FY+P(G)-P(EENFNG)-PENF'NG)-PENFNG)=-2HENFNG)
Ak PEVFIO) = P(E) +PE)+P(E P F)-P(EC) - P (FE) + P(EFE)D
] =p(&) +P(F) +0(6) - [ P(EF0) P EFY] — Pl ( EFE)+PEFEe)].
~[P(cFe) + P(EFE)] + P(EFED c
W = P(E(LLP(FH P(e) — 2 P(EFG)H(E%J_F(G‘EI:)JD(F&%) |
v — Y(E&Fe) < p(E) 4+PIF)PE) ~ PLETF)- PIFoEC)- HEFE)~ 207
: owld kit witth q
OR_8r T GIEiesS < Plever voy= revr) e >
April 24,2018 ° P (@‘ur-‘)n @) - P (E}Vl‘ P/F )= P(EF) ++ P(é)
— P[ENB)vENe)) = POV F)-P(6)
—p@ER) — [ PlENG) +P(FNE) —P(ENEN F)
=P(e)1-pLF) - p(e) — PIEF) *PIC@é?g‘Zﬁ:@+p(gé =)
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Question 6. An inspector for a pharmaceutical firm is inspecting a box containing five pills, denoted by a,b,c,d.e.
Underfilled pills, that is pills with a lesser amount of medication than they should contain, pose an unwanted risk 1o
the patient consuming them. Unknown to the inspector, pills a,b,c, contain the proper amount of medication while
pills d and e are underfilled. The inspector selects two pills at random without replacement. What is the probubility

thata one of the pills selected by the inspector contains the proper level of medication? Select one answer and
show work. TSI

o 9b J3pT D
or I/
o S < Jddl, e, dd, AU !
@) 0:0001 FC% M‘,c@‘c@, dd _’UCI- P[Jd%ﬂcg):’#(éz: kgg: D’?

Question 7. In a certain community, 40 percent of the families own a dog, and 30 percent of the families that own a
dog also own a cat. In addition, 25 percent of the families in the community own a cat. What is the probability that

a randomly selected family owns both a dog and a cat? Select one answer{( d show work. P
abiatahic § ol o=

a) 0.0792 02 — — (W8
o P) =0y D =dep
(c) 0.075 P Cc] D): 0.5 =
(d)q.4 ,PCC.):szr

P(cND)= Pl ®)P(n)
:(OI%(O,V?:O/I?-
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\ r}’ Question 1. Observers noted that 40 percent of the vehicles crossing a certain ol bridge are commercial trucks.

7

&+

FFour vehicles will cross the bridge in the next minute. Determine the probability that more than 2 of the vehicles are
commercial trucks. Select one answer and show work,

P N
{7 ( maive Hhau 2 commeyc = (3 oc ¥ e (Duminad
() 0.561 =Yy Comw-ﬂ«w—D"'“P( 5@ f)
() 06115 /_P[VC.):‘: O’\TY:o.ozrf = €156 + o, 45 36 S, %

() 0.84 P ) =P({ecccecct cce, &tect)= blo*)ob= 9,15 3¢,

Question 2. A survey of 500 students taking one or more courscs i m~@; an @ during one
semester revealed the following numbers of students in the indicated subjecis. A 5

Algebra 329; physics 186; statistics 295; algebra and physics 83; algebra and statistics 217; physics and statistics
63.
How many students were 1aking all three subjects? Select one answer and show algebraic work.

@ 25 (6 U oS =P )@ { @) +PH) - PR ~Pas) ~P(ASL) -
CE + PUAR S -

)
© 15 / = 329 4 24 +z___‘n"_f3~2_(:z’--££+\9@(l,§1.)
) 9 ML= v ) STo SO o TP

= P(fﬂfﬂs{-):[_\%,_z = oY _s$

SO AT
Question 3. Prove algebgaically, using probability resut(s seen in class, that

PEUFUG)=PEY+ P PGY-PILAFNG) -PENF NG -PEQAFNG)-2PENFNG)

| 2=]
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THE EXAM MUST REMAIN STAPLED AT ALL TIMES

UCLAID: — — = = m = — o e e e e e e e e e

LAST NAME (Please, PRINT): - = — — — = = = — — — — — — = = — ——

FIRSTNAME: — - = = = = — — ——

. PLACE YOUR UCLA ID ON YOUR DESK. KEEP THERE THROUGHOUT
THE EXAM.

DO NOT DETACH ANY PAGES FROM THIS EXAM. EXAM MUST STAY STAPLED DURING THE
WHOLE EXAM.

Other important Instructions—Read. Points lost for not following directions.

SILENCE AT ALL TIMES IN THE EXAM ROOM. Wail until you are out to 1alk and access your phones and belongings
in the backpack.

Closed books, closed notes.

Only scientific caleulator allowed for computations. NO GRAPHICS CALCULATORS ALLOWED. You may not use

your phone or any other electronic device as caleulator, Graphics calculators are not allowed, No exceptions. You get O
points in the exam.

Phanes and other electronic devices must be disconnected before you enter the classroom and not turmed on again unul
you are oul of the room. While in the classroom, they must be in your backpack and your backpack on the (leor. Phones
in pockets will fead 1o 0 points in the exam. It is not worth the risk.

Lefi-handed students will sit in a seat for lell-handed students. The professor will well students where to sit. Please, let
the professor know that you are left handed ahead of time and she will move you,

1D must be rcady to show BEFORE and at al! times during the exam. NO 1D, no exam.

This midterm must show your individual work. Talking to others during Lthe midierm, not adhering 10 the above, ahanng
information or breaking any other aspect of the student code of conduct at UCLA will not be lolerated. You can not
exchange papers or information. All your things must be on the floor. You may not use the empty seats next 1o you to
put things. Close the tables. Honor code applies.

No cheat sheet allowed i this exam.

Failure to lollow instructions given here will result i loss of points in the exam in a first warning and more severe
consequences on a second warning. Honor code applies, Familiarize yourselll with student code of conduct by visiting
the links provided in the course syllabus.

In all that follows, you must define your events and give notation for them when not given in the problem,

you must indicate the event and the probabilitics you are computing, must show work and provide the final
answer in decimal form, without rounding.
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