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A\ researcher hypothesizes that it is possible o duluul membrane pmlun\ using the
traction of h\dmphulm residues alone. To test this model, the researcher creates a library
ol 7500 proteins and scores each of these proteins based on their fraction of hy drophobic
residues and whether they are membrane proteins. The results ol this analysis are shown

below: ol \ey) S\ A P
l W e ] Majority ﬁ;\_‘droph()bic Majority II)/dli\[;—iWiliE—]
| Membrane Bound [ 2011 961
Ilmméﬁ ) 2015

Given this information. find the likelihood that a novel protein that is primarily hydrophobic
IS also a membrane protein.

2. A test for a rare disease claims that it will report a positive result for 99.5% of people

with the disease, and will report a negative result for 99.9% of those without the disease.
We know that the disease is present in the population at 1 in 100.000. Knowing this

information. what is the likelihood that an individual who tests positive will actually have
the disease?

hiree jars contain colored balls as described in the table below:

|
Jar # Red White Blue
I 3 4 ]
J 2 ] 2 3
[ 3 4 3 D
L

One jar is chosen at random and a ball is selected. If the ball is red, what is the

]Jl‘Obde]l[) that it came from the 2" jar? > b
\\}) = VO T
4 ) All tractors made by a company are produced on one of three assembly lines, named Red,
White, and Blue. The chances that a tractor will not start when it rolls off of a line are
6%, 11%, and 8% for lines Red, White, and Blue, respectively. 48% of the company’s
tractors are made on the Red line and 31% are made on the Blue line. What fraction of

the company’s tractors do not start when they roll off of an assembly line?

& (

Bonus question: What is the probability that a tractor came from the red company given that
it was defective?

5. There are two urns containing colored balls. The first urn contains 50 red balls and 50
blue balls. The second urn contains 30 red balls and 70 blue balls. One of the two urns is
randomly chosen (both urns have probability 50% of being chosen) and then a ball is
drawn at random from one of the two urns. If a red ball is drawn, what is the probability
that it comes from the first urn?
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AN economics consulting firm has created a model to predict recessions, The
predicts a recession with probability 80% when a r
probability 10% when no recession is coming. The

model
ccession 1s indeed coming and with
unconditional probability of falling

Into a recession is 20%. If the model predicts a recession, what is the probability that a
recession will indeed come?

‘Alice has two coins in her pocket, a fair coin (head on one side and tail on the other side)

and a two-headed coin. She picks one at random from her pocket, tosses it and obtains
head. What is the probability that she flipped the fair coin?

a certain population, 30% of the persons smoke and 8% have a certain type of heart

disease. Moreover, 12% of the persons who smoke have the disease.

O

3. In
a)
b)
c)

9.

What percentage of the population smoke and have the disease?

What percentage of the population with the disease also smoke?

Are smoking and the discase positively correlated, negatively correlated, or
independent?

company has 200 employees: 120 are women and 80 are men. Of the 120 female

employees, 30 are classified as managers, while 20 of the 80 male employees are
managers. Suppose that an employee is chosen at random.

a)
b)
c)
d)

<)

Find the probability that the employee is female.

Find the probability that the employee is a manager.

Find the conditional probability that the employee is a manager given that the
employee is female.

Find the conditional probability that the employee is female given that the employee
IS @ manager.

Are the events female and manager positively correlated, negatively correlated, or
indpendent?

J S e LD P m——



e TR L 5

:333&'_1_ L e anp ol _* P e o e o e RSB

— LSRRI B SIS
\\L '-—\}—- ---*&Ezﬁﬁ%@o e e e SR
= » |
T R R i ¥ S SN e s B B |
§ 4 | ch;_o_h\"'; \—\ﬁop\\o‘bic Vayen T A Hud rophike ‘
——Hembrcm:a_%nund,_ﬁ__zg \ \ = P( H(\\i\ as _-ﬂéf = _D_(_\Aﬂ,\g
—-Gykosolic T e elcali 1o ﬁ;@&m&@

i Mwﬁofmoitoﬂ;qzﬁmf The Like LLbQ()A Thal apouvel b’ﬂ

_Pro_tﬂﬂ_‘lzl—a_t_l_d_ﬁmmm ljﬁ‘jdmpbobf Vet ::r_a[:io_ﬂ-_membmnc:e
OJ”IJ‘LPH’) ? W l.

J«w LESE L lfeb_boodé—Pldbabf% 1

E__H_._bddmphnbl e o &._Hgdmp})( h'c N i ‘b l‘

MU - membrone [PBound 5, € % 0440:30 i e

bk (ant fo f,@ﬂgf_@fﬁ_ﬂmbabl h%j_ﬂht_&aampm&m e
%} fnﬁg_%dz firal S it al.so_otﬂembq:m:@,,ﬂmfau L

DLW - DU A o 1T e
ST |

plRaw) = 248 o= PO L D(CAW)
F500 a0 o I3 B

7 SR T :7500_h— :‘&Dbé

P W e Reno e L
362t 3424 %
- lﬁa.c:_ ﬂ. s e | an s
Wizt tow S’tqab‘y Ster :

e e e




OREREE .. mis .
2 -
\\’/C/\O\ (51 S P CRE BN, 2 B\ =T Lui:\\q disende.

J Bl Py RS u}

NG R ,‘,yq.:\ \)

P(+Vt\ CL:sm‘ﬂe\ 0.0\

qq c’\ \ S LGk _,ue m:sbx\‘c Lﬂﬁ\'\aut d«bec.de et
ol P i L HEL e ol U{}r@u.;,'a;
M?L_U:Lw QJE\_‘muLc\raeoQ— 0-9%09 ’9. e L 4*

y
T S .

'M@m@bam&_% Q uJ.ed: Lon _o.h_.\m_lﬂsadﬂ
..... WD_.- 4 -k L E SR *,.__
__ELS&Aﬂmﬁ_LQ.PPearADCe}ﬁ— J = 0,100 oo\ AL ruskanty

| 60 000

: a._AAA—vT—q-

lfnaa.u@_//n:j Jﬂﬁofmﬁ% a_lba.iﬁ_o Jﬁlbe Probab: hfa Th
0p inditidaad tlho bests pPositive 441l ad'u.aLLO hoaupe.
dq:jg(me 2 e U % T TR P

ﬂLﬁlbnt_ﬁo_Bﬂd_L%o bntu_dﬁﬂuf_mpat sn.t_/xiss Thea
B ool 0., e Test resglf 0 i

e p(=ve NGitk chaeme\
_P_LMMKG&_L.MAP\ = _q_)

IS
S \ digoncd) = P(ave n dizeerse) 2_,'_ _atE )0
o PLQ\'\Se&'Sc\

PLwn QO it d».:seade\ Q(WcAc\n'aeme) QL&:&@&Q_
= (2. 20\ 0. doaa))

— O QQQQ_BRC\S ‘+C2'>—

A SRR,

FEA o e . _relssgia—

e s N

- "
I
AL b
Lo e
SR




8 @
L»m R
|
AL
B e f‘?L.\_m f\ &;stglmae

/ /

e oy

LATE

o = P

= Olavel oA eae) ?L&neme) 9(—&“\&;&’«\0&1&:@ :

O imuds)

=) Q k*\m\ m.;\\n Ameer.?@ EL&Lmie\ q.._U_Q_L_\&\_kM.t\mtt_d‘mQ\

(AN = ‘?L&useom.\\

_...lﬂ 04,9\5\& H. Q0 oa\\

(\ .00 (A-a. @ommﬂ

e, e 000 A5 (H(b .Q_Q\\

S atinncontalb o, A oac 90893

= 0.0\ 0092 Y. > ()

__Enm__i’i-l_g_%l_:n _&\ et QL&L“

ok C’Q\Q\C\C\\ z pres
s 3
2 2
. ,',J "";7’ !r

P (ot Aiseose\un) = 0: 0000005 _ g 0025907t *

70 00\000«%'-%- % oL
’D { Ve \\\\J‘E k-ﬁ.\r(‘n \DV} DQB\
oA \...J\‘\'\'Q*) = N e = Q
\.)(__.J\.\r e\ QJTVQ'\‘:B\ P(O\"\‘ {3 L*""’— ‘Q\\p( Q
7 a oo - ) ,
oD s = __’mq‘; b iy X Mg ST S ;
. S0PAYATHN: "”" PRAD) TRV (P -a_Q..,moc)\Q(_Qf\SS : :
- L e et :_&L(L_(&MQDM)_“ 4
ST 5y B [ LA o 00\?‘{.- — w3
R T 2V R 0 = 0 ocal X D aaS
e SR :
,/ R :@ J(\t,\ = O.00co00a® 1
\Q ? fj’** PR BN, SSE—— \—‘ MMXQm\
i | 3 <
B L dl - =4.20.9999%,
D T |
T A n'*ﬁm R |
: PRaap oNs Lo D1 (On_ve) Q-G\G\‘ﬂ_b_a
5 TR e O O
With bou Step By St




- CATE
V5 JEC THR e
Zs o o
&

25 F% 6 E: 3
b Sl S A VR el £ 2 ) =
::__, ____3_}__%# A_';\‘,_ oS ] e R M C] BRSPS SR

) ‘ 5T . AR

_Qne,_ﬁan_\‘é Chosen Gl random. ond. o_baut 13- be\eched-_\g‘-——
e Ball s wed, Gl Ati_:Ecﬁ{)beQ\)\ Wiy Tred b Come

gx’Dm —se_J.“_‘_:‘_‘(SQcLQ g EB). Tf@ FoTe ¥ e A
okea YA s

na- .
e G2y Y D T o) el
3 PR ol S

e e e

:Pmmr 0 QQA\ = - = ‘6 = Oy |66_-4— ~® BB T

e R s

MMA&A_%ﬁ§+QLﬁeA Q_%';g\ ) o O(ReA J’\__%TA)_

'3*’-7-&\ T \-r?_-\-% £ D432

L s e 3. s\ e
—= 3 N s = q ﬁ_—q‘g “)@ o i
il Q_Qzld_@_]:n_ D e Aok e G s o

o on\esd s e
‘_EL?E“&A&_A\ S g.\&ao%?:w%

L

—d

sle MB.]




(5)

ey ——— e
e — T — - p—" i e

DEE o i

e ———

e

'T;n:e ﬂssembb La.nc:s A,LRC.A» e Ln‘tn\'e F- BLua —

w

48’ / ~D;'al ﬂ;e Comfbnj_:_ﬁncfor:yﬁm,@de. on The.
e weod lines . - Ciaoa HNL e kil £

__ 43 S O R o R B R e e

B Selan Jc_ﬂiz_Cmeﬁna_a traclors Qa_made_ca_ﬁe_u_gﬁc&e Un=s \

"_h_fg(_BJue Bl by A\ G orfer I

Qi P(RedY and Q3R Tren Q(m\m\g.\__

-___aﬁaﬁia_f_aﬂ,l.( I)ot dfart a]/)en It ro 2
o077 Par hinps Rdiii o 10 R (e T

IDE 1»,” ON e wumP /
; R - f&r L, nes Blue._/ )' g

————

p(neLahoﬁ_\.)QeA = io. 06 N\,
p( not shart | wohite) = 0.\ X\‘) GS\

p (ﬂn\‘ ‘ot \\%\..\AQ\ o (ln(lg t te)
mb.;d: gmmc.n_og Tﬁ.&m@anb_limmca_dﬁ_a&mmrm }
| i

oo asr

e m@lﬁﬂ&“ﬁe @mbabluﬁm
ok g%&ﬂaw@% Agne,
B ) - B naha}ﬁmaaec\\wimuhm_mmg_*___

£ Lok oy N Qlue)
_mwmm\@g&qmmvmg&mME Lm\m\ 3

2 D( VaoX “'\\cm«'-\ \R\ue)_li)lt \.Lwe\ -s\" ;

-t




I —

(6) i g
OIMHRE: ..ol i DRE 7

N, N

e = (0.08) (o iy Lo0-28

\ E-.(m SR mg%w_.,._@-x@ﬂ
S =l ojr@‘-{,ié—-l ————~-—-~“""““i'”‘""f""”—"

S T W P meE

Wm&%ﬁmmmewpmmﬁe _ed

i Gsen TaL 11 atus debuctivat = (b4 G

| W T"*mn& e o
D(R\ AePpoﬂ\IE) = QMM&Q&):‘ PLa(\a\-z\'qﬁTl r

S (R.Anak n\;m&\ 3 b(m\—ﬁam\g\ﬁ@#ww
| L sy (,O_ 4‘8)_:,&’“4188.4_*_#———

, Sl s -
\hhew g A .s

R\ defective) = 0-0288 - PRECTSNNE O
| 0.046t : *

| g i F Y i_ ‘mit’ j,;‘c; ,) a_m
, | [adidn] 4ol SO FEE
e | . (Gpifl | fandls e ) Q

]

-




PATE L g

o OfE. o-g(\\li)c s ‘Jelﬁz\:d

ke probabt lda of. Delected
S A Pmbqbah \'3 Gﬁ.
_Mm_ﬁ DRl LTl VL
SaltAon (O Fo e Q.%Fmﬁekck;cne_ o‘g_mo
. (ans olpEgr 1S deaon \

L | ok rondem fom ane |

SR ,g__ﬂa? u.o o bund.

__Lﬁ_ﬁmibaﬂ_f: dracu’% c'éjba.f v E: me.,émbabj_hij_ﬂ?ml
It Gomes from The [) r 2
: L

O(umnlmn_?(w”““md‘ o
UR P Lred) e LY
J;( o F\ﬂ(cc&\— ﬂ___@,,_ = (@) 134
€0

_EL&:D» QLJMLP‘ f\mcﬂ Plurn® Ouved) 5o
, B S

\Oo \OO \oo
Fom @), @_J_r_w@_a/egebh___ | | :
Placnn) wd) = 05 - 0.625 S o
o.




e . )
S 0 -l ! '\ e\
= o /d_ A Po. Pned:’(;in QreceSS10r) sans s :
T = \ndeed Gopane o) | | ‘
e i e i)yt : : Aql_.ﬂk‘
wiSou: s Chh!:ﬂ Qfecess c?qr_\:b Andeed C’btw\i\% Yhe ™Mo _l
_Otedckhs s Cppelession oA j
P o . 0% e
R ®—

_\0 L_ (WNen No Ylession NS Cbm\i\% TEe. ‘modgj. .(3 i ﬂ\';;ﬁ4

OPlead\ons e 1o 8 s\ Wik SSWNGD
ey 3

s 91 1 S0

a#ﬂ%*n@dﬁ@bll:}& of faltm{j Jﬂto QCeson.d D Qm'—
SEGEUN a9 R indeed! CominOy £ SRRl e S

o8 B
that = The probabi m TRat (Ua‘,’cea;'bajon P R

g 3

Come 2 Y\ Cardn e

e ecToRr
P B e

SiE G o0 - OCOYE QC:L_(oz\(o N oy 4@_

O @0 ook
t‘ ,P' 4 g( O \\451\_\ i QUP_\T._\ Qm\ L

e e (0 AN PR (0 \\L\"V?A-'O'ls o QS
= 'Z.q'_...;@__w___

Fom @ 2.6 30 ) tuedet s D\ P,

I S O SR

7
&




ﬁur Goin ( oo et et T‘mL an/‘fw

R0 P | il s B x (43 Oﬁ”t‘r a.de) _
Tevo hended Goin it L
: ’ e e 4 — — s
a Dhe p, Lk;_,ane_ c«.ﬁramlo_m  TeRLY S k
e = B e B0 aL\ Ii
T ,a-,-,*{UJJEJ,__l. __.ﬂﬂd__ﬂb'faia.i_bgad.f- ¢ \\\ip) ’ i
b ¥ / Q\(‘ ll

M}ut_ s E_pm&;bwfj E‘ézt 3/7.9 Flpped lbeéfa-cf Qna_.

o ﬁﬁw@n_abeﬁncked_ ,of Oﬂd ob/:c_&og_éead
This may be Gomp&rﬂ_agir_@)zg_@ﬁ tinfoir Gin.

P(H\ Ea..r G»n,n\ ‘/9 P(sa\eatfmr_Qm,sa;l,_Q_Llelcctun&ur i
P \-\\lum_r Coa) =1 = 0.5

LN r’f
; (Q)

!

' i/e ,af?+£fa;i [head) = Pldairnn Obead) | @
' P (head) |
D( Qur Coin N J)e_adl -_*P( HJ&MQ)_M&L%QX_ |
L GO e S )

p(}‘h: O( Eacv'(ht.n OHl W.P_(C_G'Ad:uﬂum‘_
i S D( H\Pmy CMﬂ) (ﬂ&n‘r_ﬁm«ﬂ *f(_m_unﬁm >/

i ) Lo_.fa__ii i & Y L plonbar
ad =4 0] Q.I')___.;-__Q_.s__. O~ :,ES '-;@
1 n@) (e qei;L £ ’ 8

P(\QM Gan l head) = 0- 2}2:0 33 %Wté‘“’ﬂgwb’y&ep

| o S I — Et il e S Shis s




(16)

e S g i P

o 30t of 1Be fersons smoke.

, A : P(J’make)—-
s T hawz J:lferimn 7 Of /Jearf d* BEASE-
S PL heart dgeaae%(/ﬁ:_ N S

.,._JQ TR ﬁibe__ﬂer.jarn*wbaﬁmoke /)czuc —Fed ‘—_{

i SIS, R st a/j o ( /J(L&J‘.
B ek ke O @

( ERSSE Sosoh LS By o Ao il r-i?; e
C:)—&ﬁaje.;jf-ﬁc(eaiaﬁ e of ljzea__)@:z,QU-/ailOﬂ jmke Cmdl)

D('_S nokcyﬂdgmeld_mp_(,d*lmﬁﬁl f)ﬂ*cffﬂ } Lﬁm«O&"e ) o4

e - Gaio)loEiS c:a . 036
= 3.6°) Smoke and have

M&a@aa@aoﬁ_iﬁe_@m@@ihjfm%

Cet'th (D). _atiols)
D (mnohe l U scomo) p(ﬁmekend,, : .

i aa ) 005 3
Iense 084

B e
e —

N oo m:!a teds or 3ndefendet 2 =
RS D0 €k B dizente)o o oplaim o 3
— R lzmekd) o Giseste) = (o, 3}(0 e P

[ ":s_':—h p(.a.mlfg NSense ) é—@_Lamokm\'QLM

Ele cs DM K~ ,-d;\-"benh— aoNe “d,‘! |
"‘-W__._ M o h W ‘
| e——— 5 e e v G o

(‘

A



(N

D ATE / /
\\i:}\ - /{f - 20 1/ , LAt
w8 - ﬂumbwof Lo men. ST o GG by s R
number aﬁ A -_-& i e ERGTHGRL R
12 ﬁmle MDJEQJ . Fo are. C}ﬁﬂiffkfdaﬁ-
_Inanac Jer.j,__ddbx_le ) Of The 8o male. en:uplod ees.
SR = < Ly e aiam‘jea-a__ oy - R G SR
TR L R e iR '"_‘*‘f“f““% A Manuqersas,, 2 L sl LA
e V—V_LMD_T_J.LH@__QE)LL~ 5 Yk S AN B S e TS
,__.zjf‘n f./" e
k. // . o Mmon0aoNs.
7 T

L Ko M
| | ’T:'I {‘\Q____, (24/_‘)_64’::_.

8 Do pmmz;;ujnmaz;zsaemozcyee—_u_&mak" |
( Eemale\ 0.6

2 00

L(b) Find The ymbabxl;}j_w_ﬁfﬂ W%wm% ?\

|

Pm\-— O( n N Fe ( LLMaieJ 'i
Lﬂmaa%a mOcﬁ&r = Mmaa%m |

? oo 9200
( &) Fipd The Cerditioncd pro bﬂbl_hidibai;.ﬂ{eme@loﬁee_ﬁm
_m%ec__gwﬁﬂjﬁai r7hes W]&Jﬁe 19&1_71 ale.
P( manaﬁe/r - N )%mMo
P Female)

—
—
-

L P(manaaqer Female) =




=3
(\2) , ]
OJT EC TS e

\c\\ \'m(\ The CodMihonal Q‘(L\l\b\\/\\ws Tl The emp\onae 25

*Lc.mc.xr Q}(Ltn That 1he t‘:mpld{:e L3 O/Thﬂu( (7 o -

. - - P( femmle n manageﬁ "': 80 [200
‘.)wa _n,m Jer\ 2 Plpatded o %5

(e) _are 7he e’ct;nta ;ﬁmale ﬁnch(ma C/e/r Pomhvf{j _Coyelats
&3&1063 Comclated , or indepeadet 2 s

Q(ﬁmale s) man%ﬂr'l - 30 . o

E(_Eemalcjf(manag&" 120 ._04,9..5 s(@ 5) (—C;—Q.é):_—

2 K< G VA Sl aSTy O,‘-‘-\\LS % --Jﬁ_-\_;_!‘.,____(_';.)_\;*

ThenplFemate n monagen) = ptPemale) plm

_ayeln




