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Afswes  Midterm oxam  March 2018

Advice:

Tirst do the complete,  exam  without
d\o.dm\g the answers .

T om (ey,linj od and wing a preachy tone  but
reall\gz f pu just read answecs, they usually
lool. quite dovieus - and logical

(itrs mathematics (©))

So:-first try de prublems yourself
cohede T Yol did it cx)freot(y

o if not: have a look ot the thaury
ogoin to help Yy undenstund better.

. try o do the Problﬂms that went wiong
90N .-
Alter Yow deolk with this axem wn the
adgove  mowner, ‘cr& Mo widberm of
Morch 2014 loder this wedd and see
iof Yo o handle this maghbe duen
betber thaw 2018°s version.

Wishe wow ol 4o best hope yow
Tt e diffiodd times, e core !

Best, Comii Quont

disclaimer: @rrors in writing o computakins PQi)iblL, O‘PO'@;&S




Midteerm  March 2018

Prblom 1

Choose 2 sochs auk of n socks, without replae ment .
Yolk- Can, do ‘HI\LS i’\ v | N&&é!
@ Don 't take +he order into accownt .

‘W\msamp\@ spa  wnsists of (Q)OMcomes

Toke e order in Ohich the socks are tahen
into Othow/\t/ Yhen there ave n-CvM) outcomes .

)} ol A both red ) = (%'> = _,3——-
\&l\ Mokhod A0 P( Sockn ) _@) w{_g
A

=

N(~-0)
Methed 2: P(lboth sochs redh ) = 32 _ 4
n(n=1)  nn-v

O ?(bc-\'\/\ sochr rcd) = ?(‘GV‘&\- socle q—cd).
P(second sadd ved | fiesk sock red) = 3 2 (Metod 3
M: _é’_ o & KT M‘)

n(n=1) Z 8"0‘—‘5

n(n-V) =12, 8o

N-n-12 = (n-4)o*3) =0,

So nN=4 (S wn cannet be V\aﬂa,h‘ue,)

@ We (o see Ore colousr (two blewcle sacn o
wo red soc,\a»S) o two (olowrs.
T(X=1) = P(poth red )+ P(\ooth block)
o :7’_'& + L_:,l-__% (mekhod 7’)

b
= 2 + _(‘22 (vwd’kod 1 ) = ﬁ = %
Ch ) :

Y & 1 o6




Lbj\ Continued -

PR =) = 4= P(=1) = 1= § = 4.
fr Px=2)- W) s 2 - 4 athod 1

@) 1 1’

or P(‘x::l) > 1‘)(‘6(\?‘7 I‘CA) seond b‘ﬂ&lb) 4
P(‘ﬁf\ﬂ: blaclk ) Seond rco\)

= 3.4 2

—

By def: Var(X) 5 E(X-E)*
put we showed Yt this

1 4
Vor (R) = B ~(B00)* (Tig eqell 1y €0) (EC)"

Ex) = J xP(X=x) = 4'% R ComputaXions

X
E(X*) » ) x*P(X=x), 2% + 2% 4. 19
LEPE LGOI R Lr

Var(x) = 19 . l_\)"-= 133-12) 12
SRR UV
@= A: both hare Same colowr
B, at least one nr

_ t the definition of
T(RIB)Z P(AAB) Linditrone probalbi ity here

AnB is 4 went ok both \s?gui are red,
Ggo ?Lﬂ’\&)s %'% = J";' (oc‘ ii) or ... )

P(B) = 1- P(BS) = 1= P(both blacl)
= 1- 3.2 =5

T o 3
So P(PIB) < % -

:*.




Problom 2. Write Tj for te event that the first
btk spie druth fully and Sz e the uent
thek the Seond says thak tha first polie truthfully
P(T, | Sl)k P(T.nsll]
P($2)
= P(M)P(S2 \T),

PRS2 |T, )+ PCTE) P(S2 1T

by Bages . bt

hing thok  CA w
s T Gy o w‘:;?aM%‘“f il as: o ) ase
?Sm&mm‘”m 2), buk P(S2[T1) 210 Sl
WnowN -

-
e | Guja
)
g
=
3
g
S
®
Y)

G
+ L )
Gofya
=2 &
z F§
o
%%
e
r
N
=
ot
-
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'
C&l(n ‘Cﬁl— G
&+



Wrik: G: dendant is guilty .
K Number of jurors that vole 3w|t3
Proplem 3 ( : delendant s con vickd

[a] P(comeck dedsion) = P(Gn C) + P(G4n C)

f
Sink. dedsion is correck  an imoce~t defenclent
is not wavidked (G0 C€) o a 6"""5 dafendont
is Gnvided (GnC).

_ PEIPCCI@) + P (G P(CY 6o

- P(G}?(X:lo o X=ll o Ksiz ( G) +
P (éqc‘)(l - P(X=10 00 Xot) o0 X ci2 \Gc)

T use. binomial Pméx:‘\; s
Condined on G the 'J“‘é‘— S ph
is 9,8, anol&‘wa\;’"a &f//
SWLRSS ?\"bb \S 0)1 o suaes
Corresponds Yo e prib- ko

a juror voles '3""‘“'9[
éO)bS (‘\75)@)3.9‘(0)5"' Q}) bfedr (OIg)j) i
0,35 ( 1 “{('u'o‘) &7 09 + (1) 0409 + (")‘31} )

~ 0,b5. 03321 + 0,35 (1~ 5,457 -1077) & ¢ 85

[6) /P( Convickion)~ P(Gn C) + PGS C)
| = PLGKPQ<='° o X=ti orX:mlG) T
PGP (koo o0 X o Xez|GE)
= oby. 03321 1 0 55( lo)@)d' of + (7)o '019*'@

- L5 in oC Hais is Pruc,t-nul(ﬁ ¥ O
(V) dOf\ 'b see H"Q W\buﬂox\
~ 0)507 of Hus \aem in the el cnswer.

The pob. Yrak an innownt deken deut
is_wnvidked is (wduly) ¥ 0.




Yedolom 4
Gin: P(A)=0,3 P(B¢)=0,4 and P(AVB)=0,88.

@ A occws but B ot means AnBC

[y

PCRAnB)= P(AuB)-P(B)
= 0,88~ (1- P(89)
= 0,88 - Q—O)u) = 0,23.

Alecnative solution: 5
P(A N BC) = PR)- P(AnB).
P(A) = |- PAY) = I 0,3=0)3; P(B) = I~ P(BY)= 0,6

From P(AVDE)=0)83 We con dude
P(RUB) = P(R)+ 1(B)= T(hnB),
So P(RAR) = P(A) +P(B)~P(RUS)= a3t+0,6-0,88=0,42.
Tkt Hais in (%) & Pnd:
P@mg) = 0,1-0,4yz =928
b) We Chedde whothee P(AABS) = PA)-P(BS) .
She. 0P = 0,1 -0,4 thus 18 noleed frue.
So A ond B are I‘f\ol.zpﬂnoeb«f: and
Uaefre oalso A and B arc nolepenAen® .

YaL @n ako chedh that P(AAB)- PA) P(B ) hore,

W on what wu id w (a) -
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QS C)’\l‘x = _L Xls‘ J ,-L - =_‘__
@o (1-x) dx [zc' 3"‘ o A i

50 Jc?(:)((")=" QWCJ thak %c:’l) so C=6.

—vo

p &
[0 Recall that Fy (0= P(X<x) = | t ®dt,

s - 00
SiNnCe X S o con‘hnuou.s C.V.

So for x<oi Fy () =0
For & [0,]: ()« [ 4t (1-€) ot =§ (e8It
o o

- @t" ~,1£3]ox = 3x 2x3

F(X‘ X71. ‘Fx(’() 1.
[ Var (3X-3) = gVar(X) - 'Since Var(aX+b)s o2 Var(x)

Vo (x) = B (x%) ~(Ew))>.
|
E (%) :ja;(..(:x(x)olx = (X (bx =) dx




@ XV/\(-OL:%,{%S, cr‘:(oyp‘)), whore X is Yo diameter
of & 1ewo win.

. Pcotn Wiecepied) = P(X<2295 o X> 23,45)
= P (X< 2,95) + P(X> 33/#5)

_ X~ 22,05 —23,25
=
?(X 23,05
ablz, b we the
toble

1 o DA

- O- MS)?Jr O— @) ) - 1-E@)
= 2-3(3) - (=)= 2-9943% - 09332 =002

Othar ophon ?(Com ,graaq)led) A~ (22,335 XéX&,ZS),
than  standor-disc -
B) PCIX- 23,05 | < d) < P(~d< X~ 23,25 <d ) =

P(4 o\ < Xo)%\s,5‘< ;}4) %(O) ) @(

N $(o)|) (' q.(c‘:( )? 9‘§(O)1
‘ﬂz\ps muot  be pmmmakz 0,95, SO
&(‘)‘0;9:‘; Lmlk\lyné%/ e

ook 2(1190)~ 09170 3 (%) =P(F<x) if
So 4 = 13@ ond A 0/[9" 2~ N(o)1) .

0, {

Sinae ¥ X~N(#,7*)
then %EA ~ N(es1)

So we Sk olasolise
in order to be




