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Question 1  (*¥)
The eventsA and B are such so that

P(A)=0.3, P(B)=0.5 and P(AE B)=0.6.
Determine ...
a) ... P(ACB).
b) ... P(AC BY.

c) ... P(A%E B).

P(AC B)= 0.4, |P(AC BY= 0.1, |P(AkE B)

0.9

PA) =03 ¢ PR)=05 » PCA

4) VNG THE PRORARLY ToruULA
PCALR) = PGA) + (B) — PAANB)
06 = 03 + oS — PGANE)
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) P(AUR) = PC) +R(8) - PW08)
PAUR) = 074 0-5— 03

PCAUB) = 09
(AUB) //
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Question 2 (*¥)
The eventsA and B are such so that

P(A)=0.7, P(B)=0.4 and P(AE B)= 0.8.
a) lllustrate this information in a fully completed Ne diagram.
b) Determine the probability ...

i. ... of either eventA or eventB occurring, but not both.

ii. ... of neither eventA nor eventB occurring.

o PR)=ot o P(AUR)=08

o) USNG THE STRSAZ ProgasiLly BeauA

PCAOR) = B(A) + P(R) - P(ANR)
08 = 0T 4+ o4 — PQAQR)
PAOR) = 03
A DIASQAM () nowy BE EULD 1N

o P
ﬁ.LAI e

b) I) 0f4o = oS o

>
T) o2 o7 (B o ke Dikap)
P )
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Question 3 (*¥)
The eventsA and B are such so that

P(A)=0.4€, P(B)=0.3¢ and P(AC B)= 0.2

Determine the value of ...
a) ... P(AE B).
b) ... P(AWC BY.

c) ... P(A®E BY.

P(AE B)= 0.58, [P(AIC B}= 0.42, |P(ASE B = 0.72

SN
Pa) =048 o B(@|=038 ¢ PAOR)-028

T 00 & VN0 DA A8 e A Gt THe hgseCTion

P g Plavg)= @@= 058 7
e
>8] L) PA0B) = ok /
9 P(Kud) = P+ pae) - BANE)
PAOY) = 024062 - 042

o) = 070
PR z/%/
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Question 4 (**)
The eventsA and B are such so that

P(AYC B)= 0.35, P(AGC B§=0.2¢ and P(AIC B¥=0.1.
a) lllustrate the above information in a fully com@dtVenn diagram.

b) Determine ...

P(A)=0.55, |P(A%E B)= 0.7¢

P(4ng) = 015 & P(AaB)= 025 @ PHNE )0l

) AL W THE U DIAGAN S we ok i Digect 10f>

TP

B P() =oxros = 0 g:///

€] P(ALB) = P(A) + ¥R) — PCang)
P(AUR) = PGY) > PG)~ P(a'ng)
P(4'uR) = 0.4 4 065 — 03¢
Pug) = 01~
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Question5  (*¥)
The eventsA and B are such so that

P(A)=0.45, P(ACBY=0.3 and P(AE B)=0.8.
a) lllustrate the above information in a fully com@dtVenn diagram.

b) Determine ...

i. ... P(ACB).
ii. ... P(AC B).

iii. ... P(AE BY.

P(AC B)=0.15, [P(AMC B)= 0.35, |P(AE BY= 0.65

A= o5 o P(AR)=03-PAUR) =03

a) AWNG 1N THE U DIAGAM,

L )
(03 045 | 035 ) 02|

L1 eane)= ois /7//%14 DIRGLAM
L) Peang) = 0s5 7 fou s

CII) PCAUR) = PA)+ PEB) - P(OR)
PCALE) = Bv) + Q) — PANR)

PGOR) = oug +0.5 - 03
PCAUE) = 045
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Question 6 (**)
Of the families in a village70% have dogs and5% have dogs and cats.

Of the families in this villagel8% have neither a dog, nor a cat.
a) lllustrate this information in a fully completed Ne diagram.
b) Find the percentage of families that do not havata

c) Determine the probability that a family picked abhdom will own dogs or cats,
but not both.

[43%4 , [37%

Q) WOTE Te NRORMATION 1N ﬂgumn
[f)= 70/[
Pcmq o
‘conc - l e

B P = s zaen - ke Cron wene

<) 0NC) U PCend) = 5% vnx = 37/ From G040y

_

7
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Question 7 (**+)
The eventsA and B are such so that

P(A)=0.7, P(B§=0.6 and P(AE B)= 0.8.
a) Find P(ACB).
b) lllustrate the above information in a fully com@dtVenn diagram.

c) Determine ...
i. ... P(AKCB).

i. ... P(AEBY.

P(AC B)=0.1, |P(AC B)= 0.1, |P(A®E B}=0.9

P T O T T o
CPA)= 07 o P@)=08 o P(AUR)=o.8 &
?_w A A A A AAA A A A A, )

o)  PCAUR) = PR + PQR) ~ ¥CAD 8)
PGALR) = RN 5 [1-RE[] - @08)
08 = 07 + 02 — ANR)

Q) T)  RAONG Prom T vewn i
Al =
RAlng) = o

9 11] PAOR) = PG + P(r) - PANEB)
PHOR) = )+ PQR) — PUOE)
ANUB) = 02 &+ 0¥ — 02
PAvg) = 09
P
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Question 8  (**+)
The eventsC and D are such so that

P(C)=0.4, P(D)=0& and P(C¢C D}=0.2
Determine the value of ...
a) ... P(CCD).
b) ... P(Ce%C D).

c) ... P(CeED}.

P(CC D)= 0.15, |P(C¢C D)= 0.35, |P(CY%E D J= 0.85

Pcl= 0t & PO®Y=05 PCcAD )= 025

o) TRM_SThIONED Ve DIRGOMM_ ENp£DGE = 5
F PCan) = 025 = PCcop) =07 LC@:‘
~ PCon) = PCT) + () — PCcnD)

= 018 = o+ + o0 — fcnD)

= P(cnY) = ois =
=

b Rue N A 080 DRRAM

9 bsws e A" oo
o) = RO + 2@) - Plenp
PCchp) =2C) + () - #Cchs)
P(CUD) = D6 b 05 — dag

Plcoy) = w/
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Question 9  (**+)

The eventsE and F satisfy
P(E)=0.35 P(F)=0.4Eand P(EC F§= 0.1E.
a) By completing a suitably labelled Venn diagramptirerwise, findP(E G F).

b) Determine ...

i. ... P(E|F).
ii. ... P(F|EQ.
P(EC F)=02=%, P(E|F)=g, P(|:|E<1)=1_53
.P(em

) THERE S 6uoof INCRNATIN T R, I A Yswd Diioaet
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Question 10  (**+)
The eventC and D satisfy

P(CCD)=0.1, P(C¢C D)=0.1f and P(C¢C D¥=0.2
a) lllustrate the above information in a fully com@étVenn diagram.
b) Determine ...

i. ... P(C|D9.

ii. ... P(D4C).

T clny = Plend) o -
b 1) Pl = e s }%/

In] PQle) = Ppg ot

2
hhe) oGS \5/
7
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Question 11 (**+)
The eventsA and B are independent with

P(A)=0.3andP(B)=0.5.

Determine ...

a) ... P(AE B).
b) ... P(ANC B).

c) ... P(B|A.

P(AE B)= 0.6, |P(AIC B)= 0.35, |P(B|A§=P(B)=0.5

ey
SRA=03 o P@)= o5 o AgB momwng !
R St

o() ALY = BA) = PE) = AANE) ) maronnny
PCAOR) = PAA) + P®) — PRI B@) 4 9o
PALR) = 03 + o 3
P(AUR) = 065~

7

b) A e sows 4 oeswes
PA0E) = PCH)x . N s
(Aar) = Px) P(B) = 07 <05 og/

O AT 6O e NMERDeT
PCRINS = 2cg) = o5~
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Question 12 (**+)

The quality controller in a factory examin@8%0 components for three types of minor
faults, known as faulA, fault B and faultC.

His results are summarized as follows.

4 components with typ€ fault only.
8 components with typé and C but noB fault.
9 components with typé\ fault only.
7 components with typ& and C but no A fault.
1 component with typd3 fault only.
5 components with typé&\ and B but noC fault.

2 components with all three types of fault.
a) Draw a fully completed Venn diagram to represei#t ififormation.
A component is selected at random from the quabtytroller's sample.
b) Find the probability that the selected componestdtypeC fault.

c) Given that the selected component has a §pault, find the probability that
the component has all three types of fault.

d) Given instead that the selected component haslta fiad the probability it has

two faults.
2| 15
, ,

) DRI A Voo Duiksest Wit bara

b)  RoM Bie voun ddcem

Bley = ZEUH gm/

q Wk DipuIee

N Seasine
P s s [1os B Gort) = @@M
_—BCk mhwr)
AN
. 2
T T Sklsz a7
&/
/
4
4w
| eroir) = S+7+8 20 _ s
L e R T2
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Question 13 (**+)
The eventsA and B are such so that

P(A)=0.2, P(B)=0.5 and P(AE B)= 0.6.

Determine whetheA and B are independent events.

P(AC B)=0.1= {A) BB U independs

AAING. THE MAN Bopuout
POAOR) = PN+ 3(R) - PCAoR)

06 = 02 o5 - PAOR)
fEOR) = o-|

4 o 15 Now Posigie
A gy s o T

PR« P®) = 0205 = ol = PCANR)

S THE GETS AL INDFRNDEGT

Question 14 (**+)
The following information is known about the farasiin a certain village.

The probability of a family owning cats only @1, while the probability of owning
dogs only is0.15.

The probability of family owning no dogs or cats0<2.
a) lllustrate the above information in a fully com@dtVenn diagram.
b) Given a family owns no dogs determine the probtifiey own cats.

c) Given a family owns cats determine the probabitligy own no dogs.

=2
13

P(c|p9=3. |P(P%e)

a e P (ke o) = BEND) <o

D
1 | P Ggeod) = PONC) = s
‘ . \ o o) = V’((fﬂ[‘{):nz‘

=

D M Vo Platnudg) o0 oy
} Ml Sl i <ad
LP@[D‘) - Pl
Q)

L) p(‘m%&\ )- P‘L\\céz Q) % el

_ Plats) oiross 06 §/
(0]

Mole) - X¥ad |

LL ) @)

o)
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Question 15 (**+)
The eventsA and B are such so that

P(A)=0.2, P(B)=0.6 and P(AE B)= 0.7%.

a) Determine by showing clear workings whether thenévéA and B are
statistically independent.

b) Find the probability that just one of the two eeatcurs.

not independen, [0.7]

PA)=02 o MB)=06 o PEAOR)=0TS

6) LANC MY BIWA
BAUR) = PA) + P@) ~ P(r08)
07X = 02 + 6.6 - PGOY

PAOR) = 0o
CHeauG- Fol. INDEPRDRIE
PAV < P@) = 02 x06 = 012 f 005 = PGAOR)

S0 TE SORs A 4 Bk
NOT INpe@mdasT

b) AL N A vow Diaketu g AR 1T OFF
P B Pont ok Wt v ocps)
0'LS + 0S5

) =
= 07

o
=
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Question 16 (**+)
The eventsA and B are statistically independent and further satisfy

P(A)=0.4 and P(AC B)=0.12.

Determine ...
a) ... P(B)
b) ... P(AE B)
c) ... P(AC B9
d) ... P(BEAY

[ 1.|p(B)=04, |P(AE B)= 0.58, [P(AC BY = 0.28, |P(BEAY= 0.7
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Question 17  (**+)
The results 0of100 people taking part in a wine tasting survey amashbelow.

90 people liked wineA.

90 people liked wineB..

92 people liked wineC.

88 people liked wineA andB.

86 people liked wineB andC.

87 people liked wineA andC.

85 people liked wineA, B andC.

a) Drawa fully completed Venn diagram to represeitt tata.
Find the probability that a randomly chosen person

b) ... likes only two out of the three wines.

c) ... likes wine B but not wineC.

d) ... does not like wineB..
A person who likes at least two types of wine iesed.

e) Determine the probability that this person likesed A andC .

— AN
' (100}’ [100' |100;’

©|oo
RN
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Question 18  (**+)
The eventsA and B satisfy

P(A)=0.7 and P(B)=0.3.
Given thatA and B are statistically independent, determine ...

a) ... P(AE B).

b) ... P(AE BY.

P(AE B)= 0.79, |P(AE B§= 0.91

e e S
PCA) =07 @ ®(2)=03 @ 44 & A% mowedsT 4
I NN PP e e g
) s i SoyRLTy Do

PCALR) = 1(A) + P@ — PGAOBR)

Inperapal!
PCALE) = P) + PE) — PIRCE) - O
PAVR) = 0.7 + 03 — 07x03

PAW) < o =

B RCk08) = o0 c2e) - FRONE) & e
PCAVE) = GO + PG — PE)TCR) o
PGHUR) = 0T & 07 — ogxo7
W) = o1&
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Question 19  (**+)

I\)|H
N

The figure above shows the probability sample spacetwo eventsA and B,
summarized by a Venn diagram.

Determine the following probabilities.

a) At least one of the event&, B occurs.

b) At most one of the event&, B occurs.

c) Only eventB occurs.

d) Exactly one of the eventa, B occurs.

e) None of the event#\, B occurs.

f) Either both events occur or neither event occurs.
g) Either eventA occurs or neither event occurs.

The word “or” in this question-only implies onetbe other but not both

G

118
' 124] |24
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Question 20  (***)
The eventsA and B satisfy

P(A)=0.5, P(B)=0.2 and P(A|B)=0.3,
Determine ...

a) ... P(ACB).
b) ... P(AE B).

c) ... P(BJA).

[ 1.|P(AC B)=0.08, [P(AE B)= 0.64, |P(B|A) = 0.12

PG)=05  P)=o2  PCAlR)=os

&) LG ounmon. Sasrenny Feak
- A - Perap)
> PCAIR) = TS

- 03 = PCANR)

oz
= PCang) = coe//
i &

OS(J

oc

,
q el - . se

b PChoR) = 1-o03 = D‘éw/ﬁmubm»m
. m/
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Question 21 (***)
The eventsA and B satisfy

P(A)=0.6, P(B)=0.52 and P(AE B)= 0.8&.

a) Find the value oP(AC; B) and hence illustrate this probability information
a fully completed Venn diagram.

b) Determine ...

i. ... P(B|A).

i. ... P(A4BY.
c) State, giving a reason, whetharand B are ...

i. ... statistically independent.

ii. ... mutually exclusive.

[ 1.|P(AcB)=0.24, |P(B|A)= 0.4, |P(A$B §= 0.2

= 043 = o0& o052 — P(AoR)

b D PGlA) - XRoD LA

T PR(R) = RAOR) _ o | ez g
°C) o o8

) T) N e Konee
BRIA) = o £ o052 = PG)
=
P x P() = 06 x 052 = 0-312.# 02d = PGNB)

W) e oy ek donse PR Ao
d
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Question 22 (***)
The eventsA and B are such so that

P(A)=0.2, P(B)=0.6 and P(AMC B}= 0.25.
Determine ...
a) ... P(ACB).
b) ... P(AC BYE P( AC B).

c) ... P(AE B)

[ 1.[P(AC B)=0.04, |P(AG BYE P(AC B)& 0.4, [P(ACE B)= 0.8

ou oufiugs U DIWGAM  PGAOR) =

= F(A &) P(M P(g) ~P0g)
ST [T
- PO‘K\E)

AWNG- A UNN DIHGLAM

2Can20 P (A'NR) = 01 % 05
/

AING STANBACD FeMUA

= PGor) = P + PR) — ANns)
— MAUR) = PCA) + P(R) — PGOR)
= PAUR) = 08 + 04 — ot
= PHu8) = oes

e
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Question 23 (***)
The eventsA and B satisfy

P(A)=04 and  P(AE B)= 0.7¢.
DetermineP(B) in each of the two following cases.

a) If A andB are mutually exclusive.

b) If A andB are independent.

b)

< P(3)
U0
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Question 24 (***)
The eventsE and F are such so that

P(E)=05  P(F[E)=0.6, P(EW F¥=0.4.

Determine the value of ...

a) ... P(ECF).
b) ... P(E|F).
c) ... P(F4E}.

[ ], |[P(ECF)=03, |P(E|F)=0.78, |P(F4E §= 0.9
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Question 25 (***)
The eventsA and B are such so that

P(B)=0.35,  P(A/B)=0.1,  P(ACB§=0.1%

Determine ...
a) ... P(ACB).
b) ... P(AE B).
c) ... P(B|AY.

L], [P(AG B)=0.03t

b, [P(AE B)

0.8, [P(B|Ad=£3» 0.387

0 GINS onOTo DropbiY ot
PCaos)
) =
A )
ol = PGoR)
oas

PAOR) = 0.3

<7
B R 4 wow yecoam

os
0A) 0315 65 _
9 Plaln) = % S Teis Tjs b 0387//
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Question 26  (***)
The eventsA and B are such so that

P(A)=0.72

Given that the events are exhaustive, deterrﬁib&| B) .

P(B) = 0.5€.

[1,|P(AlB)=4

Sdtusme = PN0g')= 0

O3ty =012
® 9+2= 0k —(U&@Wh@ = omn+z=1
@ xtyrz=1 = 2z-=0.28
= Y=o
= \
= (2= out )

= PAng)= o2

ZSING:_(ONBITIONAL ProeABILDY RemicA
PAOR)  ouB _ Z
2 //

P = S5y ® e

— ATONATWE To find THE VAWE of #(ANE) —

| e exwmue = PAE) <o
| = PCAvR) = [

®  PQAUR) = PUA)+ P(B) — BCAOR)

[

PAOR) = 0T 306 - |
PBOR) = 028

O +os¢ — PIANR)
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Question 27 (***)
The eventsA and B satisfy

P(A)=0.3 P(B)=0.2  P(AEB)=04.
a) DetermineP(AC B).
b) lllustrate the event®\ and B in a fully completed Venn diagram.
c) Find ...
i. ... P(AKC B).
i. ... P(ACEBY

d) Determine, with a reason, whether or not the evéntend B are statistically
independent.

[ 1, |P(AGC B)= 0.1, |P(AC B) = 0.1, |P( A% B¥= 0.9, [not independef

)  PGALR) = RW)+ PE) - IH0R)
0% = 0% + 02 — PGAOY)
FAOR) = 034va -0
L) = o) =T

b) A w-t tng ket

9 I PWar) = ol Chom dw ) =
)

AVE) = BOY) + 2@ - P(ae))
PAur) = 0T + 08 — oy
MAUR) = 09

) ) k@) = paos) GF woremes)

PA)x PR) = 03%02 = 0.06 # ool = P40B)

S ORI AGE NOT MDD /
v
VY
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Question 28  (***)

A total of 60 students went on long coach trip on which the bostopped at two
separate motorway service stations.

Of those student®8 bought refreshments at the first service statiédbought
refreshments at the second service stationZzhtdought refreshments at both service
stations.

A student that went on this trip is selected atican.
a) Determine the probability that the student ...
I. ... bought refreshments at least once.
il. ... bought refreshments once.

b) If the selected student ditbt buy refreshments twice, find the probability (s)he

did not buy refreshments at all.
[, 128, |11
H ) Ol 8

NG A4 Uaw DG
?(ﬁmj:%% N Pleoun) = 6% PCAET 0 Seonn) = 2

W
[EEN

[e)

o) 7) Pl st once) = PCoitr 0 Sun) = & 42 48 - 8= g///

Uhow) - 5 E-B -k S

b Ao eieamug [ v my o) = — S5 %
2 B T et
e ts
W oz
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Question 29  (***)

The probability that one of the members of the WL.MClub reads the
Economist is0.65.

The probability that one of the members of the WL.MClub reads the
Financial Times i9.45.

The probability that one of the members of the W.MLIub only reads the
Economist is0.4.

A member of the W.M.T. Club is selected at random.

a) Determine the probability that this member reads HEconomist and the
Financial Times.

b) If this member reads the Financial Times deterntiveeprobability that he also
reads the Economist.

c) Given instead that this member does not read tlendtuist, determine the
probability he reads the Financial Times.

L1, [P(EC F)=0.25= 1/, |P(E|F) = 3], |P(F|E§ =4

VA A
CPCE]: o o P(Fl=ows ¢ PCEN F’J:/o@

[SRPNINN e

0) RN A Ve Dideeu

o PCENE) =025

7

b e oope PCEIF) = JEAR | ok
LG

Z

N

. PCFNE) _ 02 2 _
Q e ppue PCFIEN) e e E Y

4
7
7

BCe)

n
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Question 30  (***+)
The eventsA and B are such so that

P(A)=0.2, P(B)=0.6, P(AE B)= 0.6¢.
a) Determine whether the events and B are statistically independent.

b) Find the probability that exactly one of the twaepts A and B occurs.

c) Find the probability that the evert occurs, given that exactly one of the two
eventsA and B has already occurred.

[, independer}. [0.56, 3

D=02 « P(B)= 06 « MCAUR)= 0.68

a)  USING STNOARE_SeMULA

PA0g) = P& + F®) — PANB)
048 = 02 + 06 - P(4nB)

A08) = oh

2 P(A)xP@) = 02 ¥ 04 = 012 = fCANE)
2 Ipemasn ks 7

b) B oA veos seceau

S N P (ony ov¢ e emey )
onlr)ow) = Pan)U PCROR)
= 0.08 +048
oss 2
e
Q) P(W ocwes | owyove ocwanra) = E?— - S% - _%/;7;5_
7
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Question 31 (***+)
The probability that James wears a tie at wor.B The probability he wears a jacket

at work is0.5. If James wears a jacket at work the probabiléyears a tie i9.4.
a) Find the probability that, on a randomly selectagl, dames wears at work ...
I. ... ajacket and a tie.
ii. ... nojacketor no tie (or neither).

On a given day James did not wear a tie at work.

b) Find the probability that he was wearing a jacketlwat day.

1.2, 63. 3

Heod o« PCX)=os o BTIT)=04

1) OSNC. onDTonAL GRnucA
N PCta7)
TIY)= - -

BCrts) )

oy = HTnd) T T

S
*(tag) = oz~ o4
%

1) VUNG- THE M PogAaiuly FRMULA

= WTuT) = P@) +pT) - PCT0T)
= PuT) = P(T) + 2T - PETHT)
= TUY = 07 + o5 —ou
= Pu) = o8 o

P2

b we oequee (T 1T

. oy o PANT) e3 oz
HNI\‘}\W‘T” 7//
/
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Question 32 (***+)

C

The Venn diagram in the figure above shows the giridibes associated with three
eventsA, B andC.

Some of the probabilities in the Venn diagram awermyin terms of the constants,
gandr.

a) Given that the eventsA and B are independent, calculate the valuepof

b) Given further thatP(B|C) = 0.75, find the value ofg and the value of .

c) DetermineP(AE C|B).

[],[p=0.1,[q=0.04, [r=0.35, |P(AE C|B)= 0.5

o)

a) A4 % momeeen = W) x PG) = PCANR)

= Gro)xGutoxsron) = of
= Gronx os =0t

b 4sm0 mondiTonac PLOsARIL)

A P(aucl|®) = %
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Question 33  (***+)
The eventsA and B are independent and further satisfy

P(A)

a) DetermineP(B).

Created by T. Madas

0.2

and

P(AE B)= 0.6&

b) Find the probability that exactly one of the twapts occur.

A occurs.

c) Given that exactly one of the two events occur fine probability that event

L1,

[osd. [3]

o) wne P(AUB) = RR) + BR) — PGANR)

i

PALR) = RA) ¥ FR) ~ 8w RE) <
060 = 02 + W) — 02x3E)

0-48 = o8 P(y)
Pe) < nx/ ///4/
METRD B

PCoeT one Bons)
= PGxng)+(Ans)

A 3
G‘m < W)+ P 5
o= = 02504 + 08x0&
2ot = 008 + 048

b menpn A
CBY Auini & Ve DiRsam)

e
% -
/
Hevorny one ein oaunts) = 008 togs A
sow_-
p
/
Q) By spemo
S
8rdp
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. 13
e
Va
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Question 34 (***+)
A survey on the reading habits of train commutex®aled that on a regular basis

30% read broadsheet newspapers.
50% read tabloid newspapers.

25% do not read newspapers.

a) Find the probability that a randomly selected cortanueads both broadsheet
and tabloid newspapers.

b) Given that a commuter reads newspapers on a rebakis, determine the
probability that he only reads tabloid newspapers.

[]. [5%, [60%

L?(E}: 03 @ #(T)=0s ® P(B'NT') =025 ]

+

P(ROT)= 1-025 =075

Q)R(BUT) = P®) & PG — BCant _
07S = 03 + o5 — P(RNT) ’,Té%;\
PRAT) = oos

1€ Bl TYRES ks Pty S5

B Fuwe 4 uow DA of DAA, 4 T 1 fasie T Bap

o 1 Euh) RIADS NelospARRS! =

Zas+ds
o owd wed wRons — _ 4 _ 4 iL6on
B %

Resvds T TS
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Question 35 (***+)
The eventsA and B satisfy

P(A)=0.2, P(B)=0.7, P(ASC B = 0.2E.
a) DetermineP(AC B).
b) Find the value of ...
i. ...P(AB).

ii. ... P(B|A)

L1, P(AC B)= 0.15, P(A|B)=i, p(B|A):%

14
[ren ') 1A E) <. ]
S
PA0R) = - 0

o RO - RA) €100 Tang)

= +07 — PCAOR)
YANR) = o5

o

) PGang) CTIL P S

by b - TR SR 3 x
= R(enA) 3 [t

m  PBlA) = _LPP,: R
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Question 36 (***+)
The eventsA and B satisfy

—

P(A)=P(B)=p and P(AE B)=4l.

(o]

Given thatA and B are statistically independent, determine the vafup .

[,

ho)
M
ol

LSING THE Wb BbuiA
— RAUR) = ) v P@) - YGANR)

T EORSA INNPIDEI]
= AAUB) = P+ WR) — PGr)PCs)
e T
— F-zrd-e

— 3p*-T2p +0 = O

BY QUIDRATIC ol R FRCIORZATION

= (p —1)(6p —u) =0

.
= p:/\/é

i

o pe %//
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Question 37  (***+)

The probability that one of the sixth-formers ot takwood Boys School
studies Art is0.12.

The probability that one of the sixth-formers ot t@akwood Boys School
studies Biology i90.2.

If one of the sixth-formers of the Oakwood Boys &ulhstudies Biology, the
probability he studies Art i§.2.

A sixth-former of the Oakwood Boys School is sedelcat random.

a) Find the probability that this student studies ...
I. ... Art and Biology.
il. ... Artor Biology.

b) Given that the selected student studies Art, detexrthe probability he also
studies Biology.

[ ], [P(AG B)=0.04, |P(AE B)= 0.28, P(B|A)=%

q) STHTING WTH The coNDIToNAL PlsBAiury oA

—  PGMR) = PCANR)
PCr)

. 02 = Paagr)
o2

—  PCAOR) =
= CAOR) o ou,///
VNG THE M) POORASILNY PopnialA

—  P(AUR) < PQA) + P& — PC4nB)
—  PCAVR) =0 + 02 —oof

= P(Aup) = 028 -~

A
b) SN T ONDTave Nepqany KR

_ V- RRoA)

4) = YEOA)

= A = S0

= P(sp) = oo
o

= PR[r) =

.
.
37
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Question 38  (***+)
The probability that one of the members of the EE{Db reads the Economist @s5.

The probability that one of the members of the EE@@b does not read the Economist
or the Financial Times i6.2.

If a member of the E.C. Club reads the Economlst, probability he reads the
Financial Times i9.9.

A member of the E.C. Club is selected at random.

a) Determine the probability that this member reads HEconomist and the
Financial Times.

b) If the member selected reads the Financial Timésrchéne the probability that
he also reads the Economist.

c) Given instead that the member selected does ndttiheaEconomist, determine
the probability he does not read the Financial Eimigher.

P(E|F)= 0.6, |P(F4E §= 0.4

[, |P(ECF)=0.45

[%E1- 05 o t(cnr)-o02 & 2CFIEI-09 |
8 '

a) SING THE CoNDITIoRL PRORARILDY MG

ey = PCENEY
¥ oLE)

0q < PG0E)
05

BFoe) = ou%

Y wsinG & Uew Disean _suo PCF)

eV 2o
PF) =015

LSIG- TR ONDITIONAC “MRARINY

ele) = PCEnRl _ ous g o ya
CElF) ST L -0t
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Question 39  (***+)
The eventsA and B are such so that

P(A)=0.6, =~ P(B)=0.3, P(AEB)=0.7Z
a) lllustrate this information in a fully completed Ne diagram.

b) Find the value of ...
i. ... P(AICBY.
i. ... P(AE BY.
iii. ... P(A|AE B).
c) Determine whetheA and B are statistically independent.

[1. [P(Aec BY= 0.24, |P(AE BY= 0.88, |P(A|AE B)= 2|, [independer]

Q) emo PGAUE) = ) + %8 ~ ¢Ging)
0Ty = 06 + 03 — haw)
P(AE) = o®

HOWE A 000 DIACOAM AN RE COMPETED

Do e <o z/e// Croom DibGw)

T 2CAuE) - T+ ¥C6T - pANE)
= 06 +07 -oU2

= oef/
m PALAR) = oot 4 Fomwa'

- P es

PCauR) ot 7:://
[&D]

Q) UING: THe SO D
D THE ST MERIED

R xP@)= 04x03 = 00z = Pornr)

QS Qe INDEAIDETT
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Question 40  (***+)

In a particular day, the following information isvgn about thel25 customers of a
ladies leather goods store.

25 customers did not buy a pair of shoes, nor a hagdtor a belt.
No customer bought a pair of shoes and a belt.

60 customers bought pairs of shoes.

20 customers bought belts.

24 customers bought a pair of shoes and a handbag.

6 customers bought a belt and a handbag.
One of thesd 25 customers is selected at random.

a) Draw a Venn diagram to represent the above infaonand hence determine
the probability that this customer bought ...

I. ... apair of shoes.
ii. ... abelt.
iii.  ...two different leather items.
b) If a customer bought a handbag, find the probatslite also bought shoes.

c) If a customer bought a handbag, find the probatslite also bought a belt.

d) State, with justification, two types of leather plases which are statistically
independent.

| |,10.44, |0.14, 0.24, |0.49, [0.12

y N
o P(evmy Two 1Thug) = \i’: 3

\,5 Plbulpac) = — 2 - 2
pyves E

e Bag): 1 2aP e ok e crm s gy 7
9 Feealew) w6 © stk U2 o
Y
‘5) A P(spe\pac) = Plspes) = o4 ) T s ey
St ¢ 'Buy BAS AL oDyt S

AT

P(stbs N3Ae) = 2k = oiq
| 3Gpr) =
| P6) = 2 = oy

P shtt) x PAG) = 04€K0 U = 0.2 = PCsbia N 84G)

2 DT
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Question 41 (***+)
The eventsA and B are such so that

P(A)=0.1f and P(B)=04.
a) Find P(AE B) if A andB are ...
i. ... mutually exclusive.

ii. ...independent.

b) Given instead that the evenfs and B are neither mutually exclusive nor
independent, determine ...

i. ... P(AB) with P(AE B)= 0.4E.

ii. ... the minimum value oP( AE B), fully justifying your answer.

[ 1, |P(AE B)= 0.53, |P(AE B)= 0.49, |P(AB) = 0.23,
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Question 42 (****)
The eventsA and B are such so that

P(A)=0.3,  P(ACB§=0.1  P(AE BY= 0.5t
a) Find P(B).
b) lllustrate the above information in a fully com@dtVenn diagram.

c) Determine ...

i. ...P(AB).

ii. ... P(BAY.

[ 1.[P(B)= 068, |P(AlB)= 4], [P(BtA}=2,
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Question 43 (****)
The eventsA and B satisfy

-3 -5 = p\_ 7
P(A) =%, P(B)—g, P(AE B)—E.
a) lllustrate this information in a fully completed e diagram.

b) Determine, showing all the relevant workings, wleethA and B are
statistically independent.

The eventsA andC satisfy
P(AEC)=4;  and P(C|A)=1.

c) Determine ...

i. ...P(AC).

i. ... P (AGC)®.

, dependej‘, P(A|C) =

,|P (AGC)¢ =

wino
(11N
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Question 44 (****)
The eventsA and B are such so that

P(A)=0.7 and P(B)=05.
a) Show mathematically tha# and B cannot be mutually exclusive.

It is further given thaP(AGfB )t: 0.4.

b) DetermineP(AC B).

[ 1, |P(AC B)= 04
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Question 45  (****)

The Venn diagram above, shows the probability sarapace for two event& and B,
where

Al B, P(A) A(B)=3% and P(BGCA9=1.
a) Show clearly thaP(A) :% .

b) DetermineP(B|A}).

Created by T. Madas



Question 46 (****)

Created by T. Madas

The eventsA and B are such so that

P(A)=F(B), P(ACBY=11, P(AEBY=13.

Find the value oP(AC B).

, |P(AC B)=

NG
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Question 47 (****)

In the Southgate Academy Sixth Form the studergsegther left handed or right
handed. The following information is also known.

0.6 of the students are female.
0.11 of the students are left handed.

0.10 of the female students are left handed.
a) Draw a fully completed Venn Diagram to display #imve information.
A single student is selected at random from thell@mie Academy Sixth Form.
b) Determine the probability that the student is fesraid right handed.

c) Given that the student is left handed, determirepttobability that the student
is female.

d) Given that the student is male, determine the pniibathat the student is left
handed.

,[0.54, |8 »0.545, |1 =0.129

11

(o] =
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Question 48  (****)
The eventsA and B satisfy

P(A)=045,  P(ACBY=0.25, P(AEB)=08
a) lllustrate the above information in a fully com@dtVenn diagram.

b) Determine ...

i. ... P(ABY.

ii. ... P(B¢AY

c) Find P(AC BSAE B).

I
I

[ 1.|p(ABd=

©lul

. |P(B¢A¥=1|. |P(AC BYAE B)&
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Question 49  (****)
The eventsA and B satisfy
P(AlB)=1, P(AB§=1,

Find the value oP(BGfA) .

P(B¢A) =

Rleo
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Question 50  (****)

Created by T. Madas

The eventsA and B are such so that

P(AC BY=0.25,
Determine ...
a) ... P(ACB).
b) ... P(AE BY.

P(A)=2RB) and P(AE B)= 0.4t

[ ].[P(A¢B)=0.15,

P(AE B§= 0.9t
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Question 51 (****)
The eventsA and B are such so that

P(AEB)=2 and  P(A)=2.
DetermineP(B) in each of the following three cases.
a) If A andB are mutually exclusive.
b) If A andB are independent.
o) If P(B|A)=¢.
P(B)=£|.|P(B) =4, |P(B) =42
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Question 52 (****)
The eventsA and B are such so that

P(A)=P(B)= p and P(AE B)= 0.84.

Given thatA and B are independent events determine the valup .of
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Question 53 (****)
The eventsA and B are such so that

P(A)=2. P(B|A)=

ol

and P(A[B)=15.

Determine the value oP( AKC B¥.

[ 1 |P(rcBY=1
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Question 54  (****)
The eventsA and B are such so that

P(A)=3, P(AGB)=1, P (A B)¢:%.

a) Find the value oP(B).

b) lllustrate the probability space oA and B in a suitably labelled, fully
completed Venn diagram.

c) Given that at most one of the two events occurdetermine the probability
that eventA did not occur.

P(B) =45,
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Question 55  (****+)

Abel usually visits his hairdresser at most onaeeak. On any given week, there is a
probability of 0.08 that Abel will not go to his hairdresser.

The probability that, on his weekly visit to hisittlesser, Abel has a haircut but not a
shave is0.72. On his weekly visit, if Abel has a haircut theolpability he will also
have a shave i6.2.

a) Find the probability that on a week picked at randébel has a haircut and a
shave at his hairdresser.

b) Determine whether the events “having a haircuti@bhirdresser” and “having
a shave at his hairdresser” are statistically iedeent.

| |, 10.18, |independeryi
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Question 56  (****+)

The eventsA and B are such so that

P(A)=

N

, P(B)=711, P(AG B§+ P{AC B):%.
lllustrate the probability space of these two esenta fully completed Venn diagram.

, diagrar_rb
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Question 57 (****+)

The eventsA, B andC are defined in the same probability space so that
P(A) = P(C) = ABCC¥ = 0« and P(AE B)= 0.5¢
It is further given thatA and B are independent, andl andC are mutually exclusive.

Find the value ofP (BC CQE (BE CQ A) ¢

[ 1.|P(BGCCHE(BC CQ A) & 0.3
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Question 58 (****+)
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The eventsA and B are such so that

P(B)=0.76,  P(B|A)=0.6, P(AXCB}=0.

Find the value oP(A)

, |P(A)=0.6
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Question 59  (****+)

The eventsA and B satisfy
P(A)=x, P(B)=y, P(AEB)=0.6
a) Show clearly that
4x+5y=3.

The eventsB andC are mutually exclusive such that

P(BEC)= 0., P(C)=x+y.

b) Find the value ofx and the value of .

P(B|A)=0.2.

c) Determine, showing all the relevant workings, wleethA and B are

statistically independent.

| |, [x=0.5, |y=0.2], [independerjl
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Question 60 (****+)

The eventsA and B satisfy
P(A)=0.4,

Find the value oP(B|Ag .

Created by T. Madas

P(A/B)= 0.6, P(AE B)= 2R AG B).
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Question 61 (****+)

The eventsA and B are such so that

P(BAY =2

0ol w

PBlA)=5.  P(AB)=

(XN

Determine the value d?(A).
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Question 62 (*****)

In a summer camp sport games weekend, some kigedlmotball, some played
rugby, some played footbalhd rugby and some played other games.

The probability, that a kid selected at randomygthfootball but no rugby i%.

The probability, that a kid selected at randomygthrugby but no football i%.

It is thought that the events "a kid playing rughy” "a kid playing football" are
independent.

Given further that324 kids played football and rugby, determine two duss
estimates for the number of kids that played ndyuand no football.

, |54 or 194jl
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Question 63  (*****)

In Tawlfy Towers hotel, residents may choose toehaveakfast in the hotel and
similarly residents may choose to have dinner enhbtel.

Non residents to the hotel can also book to hameatiin the hotel.

On a certain day, a person who resides in the botead dinner in the hotel is selected
at random.

The probability that this person had breakfashahotel isO.5.
The probability that this person had breakfastdinder in the hotel i9.2.
The probability that this person resides in theehahd had dinner in the hotel@s32.

It is thought that the events "a person has brsakfiahe hotel" or "a person has dinner
at the hotel" are independent.

Determine the probability that this person ...
a) ... resides in the hotel and had no breakfastartitel.
b) ... had dinner at the hotel given he had brealufiatste hotel.

c) ... resides in the hotel and had no breakfastenhibtel given he had dinner in
the hotel.

| |, [0.42, [0.4], [0.3
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Question 64  (*****)
The eventsA and B are such so that

P(AE B§= 0.5, P(ACE B)= 0.8 and P(AGE B}=0.9.
lllustrate the above information in a fully com@édtVenn diagram.
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Question 65 (*****)
The eventsA and B are such so that

P(AE B§= 0.9z, P(ACE B)= 0.5 and P(ASE B}= 0.8¢.

Determine the value o?( AXC B §.

1

P(AC B¥= 0.3
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Question 66  (*****)
The eventsC and D are such so that

P(C)=%2, P(D)=4, P (CGDYE(CE D) =13
a) Find, showing a full clear method, the valueR{iC ¢ D) .
If insteadthe event€C and D satisfy
O
wherek is a positive constant such tHafC) <1, P(D) <1
b) Show thatC and D cannot be mutually exclusive.
[ [.|[P(ccD)=

N
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Question 67  (*****)
Two candidatesA and B, are about to be interviewed by a company.

The probability thatboth candidates will beunsuccessfulis the same as the
probability that candidat® will be unsuccessful

Show that the probability thdtoth candidates will besuccessfulis the same as the
probability that candidaté will be successful

You may not assume independence in this question.
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TREE DIAGRAMS
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Question 1 (**)
Two boxesA and B contain chocolates.

Box A contains6 plain chocolates4 milk chocolates an®& white chocolates.

Box B contains4 plain chocolates3 milk chocolates an& white chocolates.

One chocolate is selected from each box at random.

Determine the probability that the two chocolaté$ ve of different type.

=
[
[<e}

=
(0]
(@]
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Question 2 (**+)

Bag A contains3 red balls andd green balls and baB contains2 red balls andB
green balls.

A fair dice numbered. to 6 is rolled.
If the dice shows, a ball is drawn at random from bay

If the dice does not sho@, a ball is drawn at random from b&y
a) Find the probability that a red ball will be drawn.

b) Given that a red ball was drawn, determine the ghdity that the dice had
previously shown a six.

3
117

1

4>||—\
NN

Created by T. Madas



Created by T. Madas

Question 3  (***)

During the winter, Ned attends weekly business mgetin Newcastle and always
travels to these meetings by car.

The probability of being dry, raining or snowingriohg his travel to these meetings is

%, :—13 and%, respectively. The respective probabilities of Nedving on time when
is dry, raining or snowing aré, % and%.

a) Determine the probability that Ned will arrive Idte his next winter business
meeting.

Ned arrived late for his meeting last week.

b) Find the probability that it was raining on thayda
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Question 4 (***)

A bag contains blue, yellow and red discs and tlikses show on their face a single
digit whole number.

The probability of drawing a blue disc%, the probability of drawing a yellow disc is

% and the probability of drawing a red disc%s

% of the blue discs show an even numt%rof the yellow discs show an even

number and%f of the red discs show an even number .

A disc is drawn at random from the bag.
a) Determine the probability that the disc will showeven number.

b) Given that the disc that was drawn was showing \an enumber, find the
probability that the disc was not red.

11| |10
N
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Question 5 (***)

In a certain Crown Cour@5% of the defendants being tried have actually corneahit
the crime they are being tried for.

For those who committed the crime the probabilitypeing found guilty is90% and
for those who did not commit the crime the prolabof being found guilty i5%.

a) Find the probability that a randomly chosen defenaall be found guilty.

b) Given that a randomly chosen defendant was fourltygtind the probability
that the defendant committed the crime.

N

158 3%
' 400" |34

w
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Question 6  (***)

A test is developed to determine whether someoseh&as not got a disease, which
is known to be present i8% of the population.

Given a person has the disease the test is posiiiligorobability of 98%.

Given a person does not have the disease thestegsitive with probability 06%.
a) Draw a tree diagram to represent this information.

A person is selected at random from the populaiwhtested for the disease.
b) Find the probability that this person's test isifpes

A person who tested positive is selected.
c) Find the probability that the person does not lthealisease.

d) Comment on the effectiveness of this test withrezfee to the answer given in
part(c).

| ], [0.0779, [0.6226
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Question 7 (***+)

It is estimated thaR0% of the cars sold in a certain auction have beepled in
serious accidents. The auction has a test whicuges a positive result to indicate
that a car has been involved in serious accident.

If a carhasbeen involved in a serious accident the testpvdlduce a positive result in
80% of the cases. If a cdras notbeen involved in a serious accident the test will
produce a positive result 0% of the cases.

a) Draw a tree diagram to represent the above infoomat
A car is selected at random.
b) Find the probability that this car will...
I. ...test positive.
ii. ... be classed correctly by the test.

c) Given that a car tests positive determine the gitibait has been involved in
a serious accident.

The cars that test positive are further examined tBam of mechanics.

These teams of mechanics hav@0&6 probability ofcorrectly identifying whether a
carhasbeen involved in an accident ioot.

Another car is selected in the auction.

d) Determine the probability that this car has notrb@evolved in a serious
accident, it tested positive but the team of mesaconcluded it had not been
involved in a serious accident.

| | [0.24, [0.8d, , 0.072
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Question 8 (***+)

Bag X contains3 one pound coins and two pound coins.
Bag Y containsl one pound coin and two pound coins.

A statistical experiment consists of
a coin being pickedt random from bag X and placed into bay .
then a coin being pickeat random from bagY and placed back into bay .

Find the probability ...
a) ... that a one pound coin will be picked on both gamas in this experiment.
b) ... that at the end of the experiment both bags cofa.

A third coin is pickecdat random from bag X at the end of the experiment.

c) Determine the probability that it will be a two pwlicoin.

6
e
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Question 9 (***+)

Markus is a health fanatic.

On a given day, the probabilities that he goesafoun, he uses the gym or he cycles
are 0.5, 0.4 andO0.1, respectively.

Markus sometimes uses the sauna after these mivit

The probability he uses the sauna after he goesafaun is0.1. The respective
probabilities for using the sauna after using the @r cycling are0.6 and0.3.

Find the probability that on a given day Markus ...
a) ... will use the sauna.
b) ... used the gym, given he used the sauna.

c) ... did not go for a run, given he did not use thensa

w

| |, [0.32, [0.79, |23 » 0.3387

[e0]
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Question 10 (***+)

Taxis in Pajan have to pass an additional safettydensisting of three parts, one for
the brakes, one for the tyres and one for thedighttaxi must pass all three parts.

The individual probabilities that a taxi will fathe “brake part”, the “tyre part” and the

mared 1 1 i
light part” are 5 4 and 5 respectively.

These probabilities are independent of one another.
A taxi from Pajan is tested at random.
a) Find the probability that it will faiexactly oneof the three parts of the test.

Safety regulations change so that the test has fmeldormed in the order “brake part”
first, “tyre part” next and “lights part” last.

If the taxi fails one of the three parts the tessuits in failure,without any of
remaining parts of the test having to be carried ou

A taxi from Pajan is tested at random under these regulations.
b) Find the probability that it will fail the test.

c) Given a taxi failed the test, determine the prolight failed the “lights part”.

47| |1| |1
1% 3 3
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Question 11 (****)
Arnie and Ned play each other in a darts match¢lwbonsists ofip to three games.

The winner is the first person to win two games.
The probability that Arnie wins the first gameQs/.
Whenever Arnie wins a game the probability he wiresnext is0.6.
Whenever Ned wins a game the probability he wiesnixt isO.8.
a) Find the probability that Arnie wins the match.
b) Given that Arnie won the match find the probabiligy won in two games.

c) Given Arnie won the first game find the probabilitg won the match.

a1
I\J|I—‘
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64| (10
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Question 12 (****)

Trains are arriving at the Villerpool train statiemery hour and these trains are either
late or on time.

If a train is on time the probability the next tras on time is0.9.

If a train is late the probability the next traglate is0.6.
On a particular day th@87.00 train arrives on time.
a) Determine the probability that...
I. ... the10.0C train will arrive on time.
ii. ... only oneout of the08.00, 09.00 and10.0C trains will arrive on time.

b) Given that thel0.0C train arrived on time, find the probability thaet08.00
train was late.

| |, [0.824, [0.084, [0.0727
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Question 13  (****)

The scheduled flighbM104, of a certain airline, can be delayed due to dtewing
three reasons.

aircraft technical problems, denoted by the evient
weather conditions, denoted by the evaht

air traffic congestion, denoted by the evént

These events are assumed to be independent of nmtleea and the flight will be
delayed if one or more of these events occur.

It is given thatP(T) = 0.1, P(W) = 0.0¢ and P(C) = 0.2.
a) Find the probability that the nexdM104flight ...
I. ... will be delayed due to exactly one reason.

ii. ... will be delayed.

b) Given that the nexDM104flight was delayed, find the probability that it sva
delayed due tonereason only.

c) Given that the nextDM104 flight had no technical problems, find the
probability that it was delayed.

| |, [0.283, [0.314, [» 0.894, [0.24
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Question 14  (****)
A candidate is attempting a test at whiamaximum of two attemptsis allowed.

The outcome of this test is deemed to be a pasgat.
The probability that a candidate passes the tebiffirst attempt 9.6
The probability that a candidate passes the te3{7i8.

If a candidate passed the test, determine the pilitipahat he failed the first attempt.

4
l:l.
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Question 15  (****)

A medical test for a certain disease will produceasitive result for2% of the
population and a negative result f86% of the population. The test is classed
inconclusive for3% of the population.

95% of the people who test positive have the dised%e of the people who test
negative have the disease, whi#®% of the people whose test is classed as
inconclusive have the disease.

a) Draw a tree diagram to represent the above infaomat
A person is selected at random.
b) Find the probability that this person will ...
I. ... test negative and will have the disease.
ii. ... will have the disease.
c) Given a person has the disease, determine thelplibphe tested negative.
d) Comment on the effectiveness of the test with ezfee to parfc).

For the people whose test is classed as inconelusisecond more expensive test is
carried out. This test will always identify if angen does not have the disease. If a
person has the disease the test will correctlytifyethis in 95% of the cases.

Another person is selected from the population.

e) Determine the probability that this person eithestéd negative originally or
his test was inconclusive but eventually was tdldt the does not have the
disease when the second test was carried out.

| |, [0.0095, [0.0345, [» 0.2754, [0.9743
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Question 16 (****)

In the Southgate Academy Sixth Form the studergsesther left handed or right
handed. The following information is also known.

0.6 of the students are female.
0.11 of the students are left handed.

0.10 of the female students are left handed.
a) Draw a fully completed tree diagram to display @lheve information.
A student is selected at random from the Southgeselemy Sixth Form.
b) Determine the probability that the student is fesraaid right handed.
c) If the student is left handed, find the probabititat the student is female.

d) If the student is male, find the probability thia¢ tstudent is left handed.

| |, [0.54, |8 »0.548, |1 =0.125
11 8
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Question 17  (****)
Dora, Tina and Flora are three girls which trairlydiaa their local gym.

Dora's and Tina's daily attendances are indepenafeahe another, with respective
probabilities 0f0.9 and0.8.

Flora is Tina's friend, which also trains in thengagym as Tina.

The probability that Flora trains on any given @a{.7 if Tina also trains on that day,
but it is 0.4 if Tina does not train on that day.

a) Find the probability that on a given day ...
I ... all three girls train.
. ... only two of the three girls train.
b) Determine the probability that on a given day...
I ... If Flora trained, then Dora and Tina also tegin
. ... If Dora and Tina trained, then Flora also tegin
ii. ... If Tina trained, then Dora and Flora also tegin

iv. ... if Tina and Flora trained, then Dora also teain

| |,10.504, |0.344, [0.7875, |0.7|, [0.63, |0.9)
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Question 18  (****)
A certain genetic disease is presen6® of the population.

A certain test has been developed for detectirgydisease.
If a person has the disease the test returns aveosgsult in92% of the cases.

If a person doerot have the disease, the test returns a positivét iashi% of
the cases.

A randomly chosen person from the general populasidested.
a) Determine the probability that his test returnaifive result.

b) If this person’s test returns a positive resullcaiate the probability that he
does not have the disease.

A randomly chosen person that tested positivesigteagain for a second time.
¢) Find the probability that this person’s test wilaén return a positive result.

d) If the second test returns a positive result, dateuthe probability that this
person does have the disease.

| |, [»0.1022, [» 0.4599, [» 0.5199, [» 0.9558
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Question 19  (****+)

A box contains3 black balls and’ white balls, all identical in size.
An experiment consists of drawing a ball out of Itle& and recording its colour.

If the ball drawn is black, after its colour is oeded, the ball is replaced back
into the box and an extra black ball is also placethe box.

If the ball drawn is white, after its colour is ceded, the ball is not replaced
back into the box.

The experiment is attempteéticonsecutive times.

Given that in thes@ attempts both colours were recorded, determineptbbability
that a black colour was recorded twice.

[ 1.|{5t=0.352
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Question 20  (****+)

A box containsl6 balls, identical in size, of whiclwvof them are whiteb of them are
black andl of them is red.

Two balls are drawn from the box one after the Qtiwghout being replaced.

Determine the probability that the red ball will pieked.

mfi
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Question 21 (****+)

The youth academy of Hottenham Football Club h&educed trials for new players.
The performances of prospective players are juégdide end of every game as pass or
fail by a group of football experts.

Each player is invited to play up to three games.

The probability of a player passing the first game.8.
Players who pass any game have a probalilli8yof passing the next game.

Players who fail any game have a probabiltg of failing the next game.

Players who pass all three games will join thet team squad, players who pass any
two games will join the second team squad and tidse fail in two games will be
asked to leave. A player can therefore be askézhie after two games.

A player that is attempting the trials is selecedandom.

a) Determine the probability that ...
I. ... he will be joining the first team.
ii. ... he will be joining the second team.
iii. ... he will be asked to leave.

b) Given a player is asked to leave, find the prolitgbtihat he is asked to leave
after two games.

Alan, Ben and Charlie are three players havingehesls.

c) Assuming that their performances are independedttfie probability, that ...
I. ... atleast one of them will be asked to leave.
ii. ...they will pass seven games between them.

| |, 10.512, [0.256, [0.232, |0.517, |0.547, |0.189

Created by T. Madas



Created by T. Madas

Question 22 (*****)

For people that spent a long time in the tropias,tleir return a test is used to
determine whether they have or have not contractgital diseases.

It has been established over time t&f@tof the people spending a long time in the
tropics have contracted tropical diseases.

Given a persorhas contracted tropical diseases, the probability tinet test will
provide a positive result i%.

Given a persoras not contracted tropical diseases, the probability thattest will
provide a positive result i%o.

Complete each of the following tree diagrams tasiitate the above information.

Disease

Positive | | e
Positive <
No Disease

Negative

....... Disease
Negative
No Diseast

....... Negative

Positive
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Question 23 (*****)

The probability that Phil goes to work by car, bgyisle or on foot ar%, % and%,
respectively.

The respective probabilities of Phil beifege when using thes8 forms of transport

1 1 1
are g, 10 and 50

Complete the following tree diagram to illustrate above information.

car

not late

bicycle

foot

, diagrar_rb
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VARIOUS
PROBLEMS

Created by T. Madas



Created by T. Madas

Question 1 (***)

A market research company is conducting a surveyets.

There werel44 pet owners in the survey of whoé® were dog owners, and of these
dog ownersl8 were cat owners too.

There were42 pet owners that owned no dog or cat.

As an incentive for pet owners to participate ia gurvey, a year’s free supply of pet
food will be given to one of the entrants as aeariz

An entrant is drawn at random to determine the etirof the prize.
Find the probability that the prize-winner ...

a) ... owns a cat but does not own a dog.

b) ... owns a dog.

c) ... does not own a cat given he does not own a dog.

Created by T. Madas
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Question 2 (***)

People are watching a film in a cinema.
The counterfoil of their tickets was retained asytivent in.

The management is going to draw two ticket couatksriit random and the recipients
of these tickets will receive free cinema tickets.

Of the people watching the film, there &@ men, 20 women, 25 boys and45 girls.

Calculate the probability that the two free ticketd be won by two children of the
same gender.

43

165

I

Question 3  (***)

Two bags contain numbered cards.
Bag A contains 5 cards, numbered 2, 3, 4 and5.
Bag B contains 5 cards, numbere?l, 3, 4, 5 and6.

A card is selected at random from baAgand placed into ba®. A card is then
selected at random from bds).

Determine the probability that ...
a) ... both the cards selected will show the numBer

b) ... both the cards selected will show the same number.

113
15" |10
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Question 4 (***)

In a school race ten boys are assumed of haagugl chance of winning the race or
finishing second or third. The boys that will fihisn the first three positions will
receive the customary gold, silver and bronze medal

Adam, Ben and Carl are taking place in this race.

Calculate the probability that Adam, Ben and Callwin the three medals.

Question 5 (***)

A school committee consists @f teachers;3 boys and4 girls.

A subcommittee is to be formed by picking at rand®@mmembers out of the original
members of the school committee.

Calculate the probability that the subcommitted @ohtain ...
a) ... no teachers.

b) ... one teacher, one boy and one girl.

Created by T. Madas



Created by T. Madas

Question 6  (***)
A box contains6 jam doughnuts5 cream doughnuts andl plain doughnuts. The
doughnuts all look the same on the outside. Thinddren pick a doughnut each.
a) Find the probability that the three doughnuts thikdeen picked are all ...
I. ... jam doughnuts.
ii. ...ofthe same type.

ii. ... of different type.

b) Given that the doughnuts the children picked arefahe same type, find the
probability they contained jam.

4| | 34
91]’ 455’
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Question 7 (***)
A bag contains red pegs,/ green pegs3 blue pegs an@® yellow pegs.

Andrea picks two pegs at random from the bag t@tadress on a washing line.

Determine the probability that the pegs will betttg same colour.

%7)» 0.23

|
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Question 8 (***)

A school’s staff consists 30 teachers andlO administrators.
There are/ female administrators arfs3 female teachers.
Two members of staff are selected at random to@temeeting.

Find the probability of the two members selectet will be a female teacher and the
other a male.

212
95> 0.428

(631

Question 9  (***)

Michael opens a bag of sweets which cont@ingrange flavoured sweets atd
lemon flavoured sweets.

Firstly, two of his friends pick a sweet at randfrom the bag and then Michael takes
at random a sweet for himself.

Find the probability that Michael chose a lemowdlared sweet.
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Question 10 (***)
A bag containd 0 balls of which6 are red,3 are blue and is yellow.

Three balls are selected at random without replacém
Determine the probability that ...

a) ... nored balls are selected.

b) ... exactly2 red balls are selected.

c) ... the selection contains exactlyballs of the same colour.

b
[H
SN

Question 11 (***)
A box contains4 black balls,4 white balls and4 red balls.

Margot takes three balls at random out of the buk@aces them on a table.
a) Determine the probability that a ball of each colwas picked.

b) Hence find the probability that two of the ballsveahe same colour but the
third ball has different colour.

3

o'l||—\
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Question 12 (***+)

Marcia picks at random three bags of crisps, onéédoself and two for her two friends.

She picks the three bags from a multi-pack whichtaios6 ready salted flavour4
cheese and onion flavour adsalt and vinegar flavour.

Determine the probability that the three packsgsbks are...
a) ... all ready salted flavour.
b) ... all of the same type.

c) ... one of each type.

Slo>
U'I|I—\
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Question 13 (***+)
A box containsb red and4 black balls.

Three balls are selected from the box and areapdaced.
Determine the probability that ...
a) ... all three balls selected are red.

b) ... more black balls are selected that red balls.

J>|l—‘
NN

Question 14 (***+)
Katerina and Mathew are taking part in a quiz gamhere they will be asked two
guestions each.

The probability that Katerina answers any of hexgions correctly i% .

The probability that Mathew answers any of his ¢joes correctly is% .

Determine the probability that Katerina and Mathewll answer correctly exactly
three out of the four questions.

12

I
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Question 15 (***+)

A bag contains} orange flavoured sweet8,berry flavoured sweets aril strawberry
flavoured sweets.

Three sweets are selected from the bag and arepiated.
Determine the probability that ...
a) ... all three sweets are of the same flavour.

b) ... the three sweets have different flavours.

Question 16 (***+)

Ron is retired and lives in a country cottage. Ome Saturdays he goes to town and
when in town he sometimes goes to a betting shop.

The probability he goes to town on a given Saturid%.
The probability he goes to town and goes to therngeshop on a given Saturday%s

If Ron did not go to the betting shop one Saturdigermine the probability he did go
to town that Saturday.
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Question 17 (***+)
A box contains4 fair coins and one coin which is double-headed.

A coin is selected at random from the box and #ghpnce.
a) Determine the probability that a head is obtained.

b) Given that a head was obtained, find the probagbihiat the double-headed
coin was picked out of the box.

c) Given that a head was obtained, find the probghitiat when the selected coin

is flipped again, a head will be obtained for aosettime.
E’ 3" 3
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Question 18 (****)

A bag contains four coins, of which three are fahile the fourth coin is double
headed so that when this coin is tossed a heddaysobtained.

One of these four coins is selected at random @sgkd three times.
a) Find the probability that a head will be obtainedatl three tosses.

b) Given three heads were obtained, determine theapiiity that the double
headed coin was picked from the bag.

The selected coin is tossed a fourth time.

c) Find the probability that a head is obtained.

oo||—\
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Question 19 (****)

Andrew and Bradley are tennis players playing eaitier regularly. Their matches
can last up td sets, the winner being the first to wansets.

Andrew is assumed to have constant probabgiitpf winning any set.

a) Find the probability that Andrew will win the matah...
I. ... 3 sets.
ii. ... 4 sets.
b) Hence determine the probability that Andrew wilhvihe match.

c) If Andrew wins a match, find the probability thabre than3 sets were played.

I
NP1
ols
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Question 20  (****)
Tupac and Lutac are two friends that go weigh ingion Mondays and Thursdays.

The probability that Tupac trains on a Mondayi8 and on a Thursda§.8.
If Tupac trains on a Monday the probability thatdaialso trains i€).8.

If Tupac does not train on a Monday the probabiiitst Lutac also does not
train is 0.2.

If Tupac trains on a Thursday the probability thatac also trains i9.9.

If Tupac does not train on a Thursday the prob@gbihat Lutac also does not
train is 0.6.

Determine the probability that on a given week ...
a) ... they both trained on both days.

b) ... one of them trained on both days and the othisramce.

| |, [0.5184, [0.3024
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Question 21 (****)

The possible scores and their corresponding protediobtained by a spinner are

summarized in the table below.

Scort 0 1 2 3 5
Probability 0.2 0.1 0.2% 0.2 0.2E
The spinner is spun twice and the product of theres is recorded.
Determine the probability of the product of theserss will be less thah.
209_
00° 0.5225
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Question 22 (****)
Three boxesA, B andC contain coins.

Box A contains3 gold coins.

Box B contains2 gold coins an® silver coins.

Box C contains4 gold coins and. silver coin.
A box is selected at random a@dcoins are selected.

Find the probability that boC was selected, if both coins selected were gold.

L1
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Question 23 (****)

A market research company is conducting a survelgeaith, diet and exercise on the
staff of a large factory.

They found that% of the factory workers took regular exercise %mbf the factory

workers ate breakfast. They further found that ladse factory workers who took
regular exercis% also ate breakfast.

A factory worker is selected at random.

a) Find the probability that the worker does not eatakfast and does not take
regular exercise.

b) Determine, with a reason, whether the events “takelar exercise” and “eat
breakfast” are statistically independent.

% , [not independen
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Created by T. Madas
Question 24  (****)
1,1 2,3, 3 4,5,
The above eight single digit numbers are writtereight separate pieces of card.

Three cards are picked at random and the numbeysstiow are added together.

Find the probability that the sum of the three nerslwill be an odd number.

I\J|I—\
oolw

Question 25 (****)

A bag contains &rge number of red, green, blue and yellow discs. Tiobability of
drawing a disc of any colour %

Dean picks three discs at random from the bag.

Determine the probability Dean will pick leasttwo discs of the same colour.

oolut
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Question 26 (****)
Alex and Ben play each othivo sets of tennis every weekend.

If Alex wins the first set the probability he witlse second set i8.8.
If Ben wins the first set the probability he wilgtsecond set i8.6.
The probability they win one set each0s1.

Determine the probability that Alex will win botlets on a given weekend.

0.36
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Question 27  (****)

The probability of a biased coin showing head% IS

Aaron, Benjamin, Caleb and David toss this coireegpdly.

They start this experiment alphabetically and cuordi alphabetically until a head is
obtained. The winner is the first person to obtaimead and once a winner is declared
the experiment is over.

Determine the probability David ...
a) ... wins in his first toss.
b) ... wins in his second toss.
C) ... gets a third toss.

d) ... gets exactly three tosses.

[0.0900, [0.0486, [0.1835, |0.0844

Created by T. Madas



Created by T. Madas

Question 28  (****)

The two way table below summarizes the sales @etluifferent types of number of
smart phones classified by their contract lengtinomths.

Length of Cortract
12 montt | 24 rrontt 36 montl TOTAL
Hamsuni 17 16 17 5C
Mokia 29 26 15 7C
Ephont 30 27 23 8C
TOTAL 76 69 55 20C

Let A be the event that a customer chose a Hamsung ghaaré.
Let B be the event that a customer chos&lamonth contract.
Let C be the event that a customer chose a Mokia srhartep

A customer is selected at random.

a) Determine the values of ...

iii. ... P(AB).

iv. ... P(B¢EC}¥.

[continues overleaf]
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[continued from overleaf]

Of the customers who bought a Hamsung pha6& bought a styling skin. The
respective percentages of hose customers who bddigkia or EPhone smart phones
are 60% and 25%.

b) Find the probability that a customer selected atloan bought ...
I. ...askin.

ii. ... aEphone given he ditbt buy a skin.

P(B) =-£55 = 0.345, |P(AG B)=25.=0.08, [P(A/B) =48 » 0.2319

P(BYE C = 30d= 0.87, |P(skin) =3 = 0.37%, |P(Ephong not sk 2= 0.4

(631
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Question 29  (****)

A market research company is conducting a surveythen education of married
couples, on the members of a sports club.

The probability that a husband has a degreé’sand the probability that a wife has a

is 8
degree is 15"
The probability that a husband does not have aegegjven that his wife has, %

A couple is selected at random.
Find the probability that...

a) ... both husband and wife have a degree.

b) ... only one of the husband or wife has a degree.
Two couples are next selected at random.

c) Find the probability that only one of the husbaadsl only one of the wives
will have a degree.

gl
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Question 30  (****)

A bag contains 25 keys of which 15 are of silvgpegrance and the rest are of bronze
appearancd-our keys are to be drawn at random from the bag aadegl on a mat
next to each other.

Find the probability that...
a) ... thefourth key to be drawn will be of silver appearance.

b) ... two silver keys and two bronze keys will be drawn

—
(0]
©
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Question 31  (****)
Two numbers are to be chosen at random from eatfedfvo sets

{1,2,3,4,5,6,7,8¢ and {1,2,3,4,5,6,7,8,9,}
Find the probability that...

a) ... all four numbers to be drawn will be even.

b) ... thesum of all four numbers will be even.

=
[62]
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Question 32  (****)

A spinner is numbered witl, 1, 2, 4, 5 and X represents the number indicated by
the spinner.

Adam and Ben play a game with this spinner andothject of the game is to score
more than ten points. Once ten or more points @iteated the game is over.

The spinner is spun successively and is not impbkdno spins the spinner, but the
score shown on it.

If the score is odd Adam collects the number ohoshown and if the score is even
then Ben collects the number of points. If a zersgun nobody wins.

The spinner is biased as follows.
TheP(X=1)=RX=2=0.andP(X=4)=RX=9=0..
Find the probability that ...

a) ... Adam wins in two spins.

b) ... Ben wins in three spins.

c) ... Adam wins in three spins.

l0.01, [0.01, [0.018
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Question 33 (****)
A box containsb balls of which2 are white.

Balls are drawn from the box one after the othethaut being replaced, until both the
white balls are picked.

If the second ball picked is white, determine thebgability that exactly4 balls were
picked out of the box.

| |, [0.25
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Question 34 (****)
Two players,A and B, are taking penalty shots in turn, with starting first.

The “winner” is the first player to scor2 goals.
The probability of A scoring a goal i9.4.
The probability ofB scoring a goal i9.7.
You may assume all probabilities are independenhefanother.
a) Determine the probability thad wins with his second shot.

b) Determine the probability tha wins with his second shot.

[ ], [o.16,[0.4114
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Question 35  (****+)

A box contains red and blue cards only, in theordti: 2.

Two cards are selected from the box, without regtaent.

If the probability of selecting different colourrcs isd use algebra to find the total
number of cards in the box.

[ 1]
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Question 36 (****+)

At a college cours&@5% of the students are male aB8% are female.

It is further known that0% of the male students own a bike af@Po of the female
students own a bike.

A student is selected at random.

Given that the student selected owns a bike deterthie probability that this students
is female ...

a) ... by a two way table.
b) ... by a tree diagram.

c) ... by aVenn diagram.
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Question 37  (****+)

A random generator of numbers is programmed to ymedhree positive real
numbers X;, X, and X3, such thatX; + X, + X3 =180.

Joel uses these numbers to represent the threesasfad triangle.

Given thatX; =10, determine the probability that the remaining twonbers will be
such, so that the resulting triangle will have atuse angle.

Rl
~Io

Question 38 (****+)

A fair six sided die is rolled repeatedly and numbie'sixes is recorded.

Determine the probability that thleird "siX" will be obtained in ther™ attempt.

% » 0.0335
93312
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Question 39 (F***+)

A regular daily bus service leaves the Voder bagi@t and arrives in the Hostend bus
station some time later on the same day.

From its scheduled departure time from Voder, the Will either leave on time or late
but never early.

From its scheduled arrival time to Hostend, the Wwillseither arrive early, on time or
late.

If the bus leaves Voder on time, the probabilitaritives in Hostend early €%, on
time 52% and late21%.

The probability that the bus arrives in Hostendye&r6%and on time69%.

a) Given that the bus arrives early in Hostend, deitegrthe probability that it left
Voder on time.

b) Given that the bus arrives late in Hostend, firel phobability that it left Voder
late.

Three consecutive days for this bus service are toreai.

c) Find the probability that these three days, the duses early once, late once
and on time once.

[ 1 , [0.14, [0.0621
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Question 40  (*****)

The figure below shows a contraption where ballgalteng down a slope and fall into
one of8 vertical tubes. There isqual chanceof a ball falling into any of thes@
vertical tubes. The ball scores according to whidbetit falls in, and these scores are
marked clearly in the figure below.

Two balls are rolled in succession.
Determine the probability that ...
a) ... their sumis even.
b) ... the second ball will score higher than the first.
c) ... their sum is even and the second ball will s¢ogher than the first.

[continues overleaf]
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[continued from overleaf]

Three balls are rolled in succession.
Determine the probability that ...
d) ... they will fall into different tubes.

e) ... their scores will be different.
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