PROBABILITY



VENN
DIAGRAMS
INTRODUCTION



Created by T. Madas

Question 1  (*%)

The events A and B are such so that

Determine ...

a) ... P(ANB).
b) ... P(ANB).

¢ ...P(AUB).

P(AnB)=02|, [P(AnB)=0.1], |P(AUB)=0.9

P(A)=03 ¢ PR)=0:5 » PGAUR)=0.G
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Question 2 (*%)

The events A and B are such so that
P(A):O.7, P(B):0.4 and P(AUB):O.8.

a) Illustrate this information in a fully completed Venn diagram.
b) Determine the probability ...
i. ... ofeither event A orevent B occurring, but not both.

ii. ... of neither event A nor event B occurring.

PCA)= 0T o PR)=0& o P(AVR) =08

o) wsWe THE Srweagn ProsAsUY BeauA

PCAOR) = B(A) + P(R) - P(ANR)
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Question 3  (*%)
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The events A and B are such so that

P(A)=0.48, P(B)=0.38 and P(AnB)=0.28.

Determine the value of ...

a) ... P(AUB).
b) ... P(ANB).

¢ ... P(AUB).

P(AUB)=0.58

P(A'nB)=0.42[, [P(A'UB)=0.72

PlA) =048 o P)=038 o PGOR)-028

T 00 & VN0 DA A8 e A Gt THe hgseCTion

’5 q) PCavs)=a@- oss_~
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Question 4  (*%)

The events A and B are such so that
P(A'mB):O.35, P(AmB'):0.25 and P(A'mB'):O.l.

a) Illustrate the above information in a fully completed Venn diagram.

b) Determine ...

P(A)=0.55, [P(A’UB)=0.75

PONNE Y=ol

P(4ng) =015 & P(AnB)=oac @

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

4

&R

B P =001 = 0 “/

€] P(AUB) = P(A) + ) — PCang)
P(AUR) = PGY) > PG)~ P(a'ng)
P(4'uR) = 0.4 4 065 — 03¢
Pug) = 01~
G
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Question 5 (*%)

The events A and B are such so that

P(A)=045, P(AnB)=03 and P(AUB)=0.3.
a) Illustrate the above information in a fully completed Venn diagram.

b) Determine ...

i. ...P(ANnB).
ii. ... P(ANB).

iii. ... P(AUB).

P(ANB)=0.15|, [P(AnB)=0.35|, |P(AUB)=0.65

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

a) AWNG 1N THE U DIAGAM,

L) T) PANR) = o-ls /7//nbu DIAGLAM

L) Peang) = 0s5 7 fou s
m) 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 village, 70% have dogs and 45% have dogs and cats.
Of the families in this village, 18% have neither a dog, nor a cat.

a) Illustrate this information in a fully completed Venn diagram.

b) Find the percentage of families that do not have a cat.

¢) Determine the probability that a family picked at random will own dogs or cats,
but not both.

[43%]. [37%]

Q) UBTE Te WRLUATION W) SppmD
‘?(D) = 0% [
[PConc) = dsz|
[pCone) -]

B P = s zres - b Cronca 2
7
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s
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Question 7  (**+)

The events A and B are such so that
P(A)=0.7, P(B)=0.8 and P(AUB)=08.
a) Find P(ANB).
b) Illustrate the above information in a fully completed Venn diagram.

¢) Determine ...

i. ...P(AnB).

ii. ... P(A'UB).

P(AnB)=0.1|, [P(A'nB)=0.1], [P(AUB)=09

A i i o
CRA)= 07 o ¥@)=08 o PlALE)=op 2
A A A A A A A A A AA A D)
a)  PCAUR) = PG + P@) - PA0B)
PGALR) = RN 5 [1-RE[] - @08)
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Q) T RAONG Pront T Veud e
RANB) = ot~
v

AW kor) = PO+ Q) - PeAne)
DA OR) = P~ Q) - PWOE)

ANUB) = 02 &+ 0¥ — 02
PAvg) = 09
p
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Question 8  (**+)
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The events C and D are such so that

Determine the value of ...

a) ... P(CnD).
b) ... P(C'D).

¢ ... P(C'uD).

and

P(C'’nD’)=0.25.

P(CND)=0.15],

P(C'nD)=0.35],

P(C'uD’)=0.85
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Question 9 (**+)

The events E and F satisfy
P(E)=0.35, P(F) =045 and P(ENF’)=0.15.
a) By completing a suitably labelled Venn diagram, or otherwise, find P(ENF).
b) Determine ...
i. ... P(E|F).

ii. ... P(F

E).

P(ENF)

0.2

PCG‘, =o0x e (=0l o P(Em
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Question 10  (**+)

The events C and D satisfy
P(CNnD)=0.1, P(C'nD)=0.15 and P(C'nD’)=0.2.

a) Illustrate the above information in a fully completed Venn diagram.

b) Determine ...
i ...P(C|D).

ii. ... P(D

C).

p(c|D) =4, |p(D’

‘)

S

Plcal) =ol o P(c’aD) =05 o P(/NY )=02
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Question 11 (**+)
The events A and B are independent with

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

Determine ...

a) ... P(AUB).

b) ... P(ANB).

¢ ... P(B|A).
P(AUB)=0.65, |P(A'nB)=0.35|, |P(B|A)=P(B)=0.5
s = 1 ox + Avwmen |

u) ALY = BA) - PA) ~ PANR) ) morenny

PCAOR) = PAA) + P®) — PRI B@) 4 9o
PeAUR) = 03 + o0 — 03xoS
PALR) = 04S _~
=
7
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>
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Question 12 (**+)

The quality controller in a factory examined 250 components for three types of minor
faults, known as fault A, fault B and fault C.

His results are summarized as follows.

e 4 components with type C fault only.
e 8 components with type A and C butno B fault.
e 9 components with type A fault only.
e 7 components with type B and C butno A fault.
e 1 component with type B fault only.
e 5 components with type A and B butno C fault.

e 2 components with all three types of fault.
a) Draw a fully completed Venn diagram to represent this information.
A component is selected at random from the quality controller's sample.
b) Find the probability that the selected component has a type C fault.

¢) Given that the selected component has a type B fault, find the probability that
the component has all three types of fault.

d) Given instead that the selected component has a fault, find the probability it has

two faults.
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Question 13 (**+)

The events A and B are such so that
P(A):O.2, P(B):O.S and P(AUB):O.6.

Determine whether A and B are independent events.

P(ANB)=0.1=P(A)P(B) < independent

fA)=02 @ P(Y= o5 o PGAUR) = 0%

AAING. THE MAN Bopuout
POAOR) = PN+ 3(R) - PCAoR)
06 = 0.2 + 05 - PGOR)

fEOR) = o-|
4 ot s Wowd fosoge

PR« P®) = 0205 = ol = PCANR)

2 THE GETS A IO

Question 14 (**+)

The following information is known about the families in a certain village.

The probability of a family owning cats only is 0.1, while the probability of owning
dogs only is 0.15.

The probability of family owning no dogs or cats is 0.2.
a) Illustrate the above information in a fully completed Venn diagram.
b) Given a family owns no dogs determine the probability they own cats.

¢) Given a family owns cats determine the probability they own no dogs.

P(D’

a [ D P (ke o) = BEND) <o
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Question 15 (**+)

The events A and B are such so that

P(A)=0.2, P(B)=0.6 and P(AUB)=0.75.

a) Determine by showing clear workings whether the events A and B are
statistically independent.

b) Find the probability that just one of the two events occurs.

not independent|, |0.7

PA)=02 o BB)=0C o PCAOR)=0TS

Di) ANG MY BHRIWA
BEAWR) = PA) + P@) ~ P(a08)
07X = 02 + 6.6 - PGOY

PGAOR) = Qg
Gleams: Rl INDEPEDHIGE
PR« P@®) = 02 xO6 = 012 74 005 = PCAOR)

S T Sent A 4 B
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b) AU Nk vow Dkt 8 24D IT OFF
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= 05 + 0S¢

P
~
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Question 16  (**+)

The events A and B are statistically independent and further satisty
P(A)=04 and P(ANnB)=0.12.

Determine ...

a) ... P(B).

[ [.|p(B)=03], [P(AUB)=058], [P(AnB)=0.28|, |P(B
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Question 17  (**+)

The results of 100 people taking part in a wine tasting survey are shown below.

. 90 people liked wine A.

. 90 people liked wine B .

. 92 people liked wine C.

° 88 people liked wine A and B.

. 86 people liked wine B and C.

° 87 people liked wine A and C.

° 85 people liked wine A, B and C.

a) Draw a fully completed Venn diagram to represent this data.
Find the probability that a randomly chosen person ...

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

¢) ... likes wine B but not wine C.

d) ... does not like wine B.
A person who likes at least two types of wine is selected.

e) Determine the probability that this person likes wines A and C.

] [ ) [
> 1100’ [100]” [100]°

O
p—
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Question 18  (**+)

The events A and B satisfy

P(A)=0.7 and P(B)=03.
Given that A and B are statistically independent, determine ...

a) ... P(AUB).

b) ... P(AUB).

P(AUB)=0.79|, [P(AUB’) =091

e

e v~
70 )03 e A4 B Aot digwniST @

A b A St
o) s i Sy O
PGAUR) = I(A) 4 P® — PGAOB)
PCAUB) = TR)+P(E) — PAP®) 4— \:ﬁi;‘jm”
PGAUVR) = 0.7 + 03 — 0Tx03
PAUR) = o~
o

B 2Ch08) = T £ 3@) - PR < e
PLAVB) = PG +°() — ) I@)
PHUR) = 0T + 07 — o07xo7

POWE) = 01~
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Question 19  (**+)

The figure above shows the probability sample space for two events A and B,

summarized by a Venn diagram.
Determine the following probabilities.

a) At least one of the events A, B occurs.

b) At most one of the events A, B occurs.

¢) Only event B occurs.

d) Exactly one of the events A, B occurs.

e) None of the events A, B occurs.

f) Either both events occur or neither event occurs.

g) Either event A occurs or neither event occurs.

The word “or” in this question only implies one or the other but not both

L EE &
> [24] [24] 24

8 _ 1) |11] |16 _2| |23
24~ 3| |24 [2473]" |24
A | &
A) PCroR) = F 5 zvf‘zr/
M SSCARE IR ¥
Q fCena): £ /
g v o= g - 2
q P M/f/
4 P(@n@o(m@]= k- £ 7
9 P(Aufume) R S %/
p(auE)
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Question 20  (**%)
The events A and B satisfy

P(A)=0.5, P(B)=0.2 and P(A|B)=03.
Determine ...

a) ... P(ANB).
b) ... P(AUB).

¢ ... P(B|A).

[ 1,[P(AnB)=0.06|, [P(AUB)=0.64], |P(B|A)=0.12

Pa) =05 bE)=02  PCAlR)=es 5
) WG onnmovs. Mesreny Fiaud
_ A _ Pcra0®)
- ¥G‘\B> T T

PCANR)
03 = ==
= 02

= PCANE) = oo //
fu m A veW D

A8

| x|

b PCGhoR) = 1-o03 = ovéxl/ﬁmub/wm

R CURE- R .y
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Question 21 (**%)
The events A and B satisfy

P(A)=0.6, P(B)=0.52 and P(AUB)=0.88.

a) Find the value of P(AN B) and hence illustrate this probability information in
a fully completed Venn diagram.

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

ii. ... P(A

B).
¢) State, giving a reason, whether A and B are ...

i. ... statistically independent.

ii. ... mutually exclusive.

[ 1.|[p(AnB)=024], |P(B|A)=04|, |P(4

B')=0.25

Q)= 0 W) =052 PGAUR) =0 B8

o QNG PCAUR) = PGA) + PCB) — PCanR)

= 033 = 0% %052 — P(A08)
= Pag) = o2y =
P

* 3
G
o

b D PGIA) - *’C%)‘“ =2 4

T PRIK) = P0B) _ o _ o
PC) 2

) TN oReannT s
BRIA) = o £ o052 = PG)
g_
P x P() = 06 x 052 = 0-312.# 02d = PGNB)

) N WAy xwsie Bgnse  PAOR) 740/
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Question 22 (**%)

The events A and B are such so that

P(A)=02, P(B)=0.6 and P(A'NB)=025.

Determine ...
a) ... P(ANB).
b) ... P(ANB)UP(A'nB).

¢ ... P(AUB)

[ 1.[P(AnB)=0.05|, |P(ANB)UP(A'NB)=04

,[P(A"UB)=0.85

PG)=o2 M@)ok PANY)=o.2s

Fou VAU UGN DAGEAM PCAOR) = | - 0.5 = 6.7¢

= FALR)= BA)P(®) ~P(0R)

P 8
= 075 = 0:240.6 — PAOR) @
— PA08) =005

// 0.2
AUWNG A UNN DIHGIAM

24080 PWNE) = 015 4 0as v 8
/ 025

AING STANBACD FeMUA

= PGor) = P + PR) — ANns)
= R = PW) & B(r) — PADE)

= PAUR) = 08 + 04 — ot

= PHu8) = obs
-
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Question 23 (**%)
The events A and B satisfy

P(A)=04 and  P(AUB)=0.79.

Determine P(B) in each of the two following cases.

a) If A and B are mutually exclusive.

b) If A and B are independent.

0.65]

0.39

9 9

Q) § e SnIk Me Mo ewsue fARR)=0

= Phaok) = AN+ — P/cxé)

= 0W = oy b@
= &) = 03‘1//,
=
b) B e cent Al whetonen WADR) = PO« PR
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Question 24 (**%)

The events E and F are such so that
P(E)=05, P(F|E)=06, P(E'NnF)=04.
Determine the value of ...

a) ... P(ENF).
b) ... P(E|F).

c) ... P(F'

E).

L1, [P(EnF)=03|, |P(E|F) =075, |P(F’

E')=0.8

P(€)<05 o P(F(E)-06 o PCEMF ) =0y

) D3N QRDToNAC MBIy LA
p(Rle) ~ XFNE)
e =~ 55
0.6 = [PCFnE)

oS
PCFNE)= o3 Yl

B fuw & vow Sueeay

Bl )= Renf)

’ N R
m ) . o3
oY L
/

Rel) =~ % =015,/
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Question 25 (**%)

The events A and B are such so that
P(B)=035, P(A|B)=0.1, P(AnB)=0.5.

Determine ...

a) ... P(ANB).
b) ... P(AUB).
¢ ... P(B|A).

[1.|P(AnB)=0.035, [P(AUB)=0.5|, [P(B

Re)= 035 ¢ PAIB)=ol e PANB)=o0is

0 GINS onOTo DropbiY ot

Pcany)
Ie S
WAl )

ol = PGoR)
03

PANE) = MV/

B R 4 wow yecoam

Par) = o0 7
Cron o) 7
0] 03I _ &
9 26w - TN < o - e
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Question 26 (**%)

The events A and B are such so that

P(A)=072,  P(B)=0.56.

Given that the events are exhaustive, determine P(A|B) .

L1, |p(a|B)=4

tpusme = PWnp' Y=o
[
C9Y
°
O3ty =012
@ Y+2= 0% }—i%@m@ = on+z=|
@ yre=t = 2-=02g
= Y=o08
= (2= 0ut )

= PGngR)= 02
ZSING:_(ONBITIONAL ProeABILDY RemicA

_ Pao®) _ ous _ =
P(AlR) = ey ose o.://

— ATNATVE To_And ME VAWE oF P(AnE) —

| o expwmt = PWnE)=o

| = PQug = [

| ® PAvR) = PA)+ B) - BAR)

| U= 0N tosc — PCANY)
PAOR) = 02306 -

PAOE) = 028
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Question 27 (**%)
The events A and B satisfy

P(A4)=03, P(B)=02, P(AUB)=04.
a) Determine P(ANB).

b) Illustrate the events A and B in a fully completed Venn diagram.

¢) Find ...
i. ...P(AnB).
ii. ... P(AUB)

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

[ 1.|P(AnB)=0.1|, [P(A'nB)=0.1|, [P(AUB)=09],

not independent

)  PGALR) = RW)+ PE) - IH0R)
0% = 0% + 02 — PGAOY)
FAOR) = 034v -0y

Pa0b) =o ="
b) fiw Nk U DiAGAM

R

9 I PWag) = o1 Crom vt Dem) o~

7

/s

T PAVE) = PG ¢ 2®) - PCae)
PAur) = 0T + 08 — o
MAur) = 09

) ) k@) = paos) GF woremes)

PA)x PR) = 03%02 = 0.06 # ol = PG0p)

S VRIS ACE NOT INDIRRDN ] /
V%
Vi
/
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Question 28  (*¥*%)

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

Of those students 28 bought refreshments at the first service station, 42 bought

refreshments at the second service station and 24 bought refreshments at both service
stations.

A student that went on this trip is selected at random.
a) Determine the probability that the student ...
i. ... bought refreshments at least once.
ii. ... bought refreshments once.

b) If the selected student did not buy refreshments twice, find the probability (s)he
did not buy refreshments at all.

|

30]” [18

[a—
~
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GBNG A U6 Drcetm
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Question 29  (¥*%)

e The probability that one of the members of the W.M.T. Club reads the
Economist is 0.65.

e The probability that one of the members of the W.M.T. Club reads the
Financial Times is 0.45.

e The probability that one of the members of the W.M.T Club only reads the
Economist is 0.4 .

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

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

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

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

L], |P(EnF)=025=1|, |P(E|F)=23]|, |P(F

9

E)=4%

1
41

AT
PCe: &)=0 el 2
(FCh e o Kolmow o RCE0totlS

0) RN A Ve Didddn

4 B(ENF) =025 /’/
7
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Question 30  (***+)

The events A and B are such so that

P(A)=02,  P(B)=06, P(AUB)=0.68.

a) Determine whether the events A and B are statistically independent.
b) Find the probability that exactly one of the two events A and B occurs.

¢) Find the probability that the event A occurs, given that exactly one of the two
events A and B has already occurred.

[]. [independent], [0.56],

PA) =02 o P@)= 06 « BCAUR)= 0.8

AJ OSING STANDARD (GRMUL

A0p) = TG + RE®) — PAnB)
048 = 02 + 06 - P(4nB)

A08) = oh
2 P(A)xP@) = 02 ¥ 04 = 012 = fCANE)

& INDEFDOT INDEED ///,/
//’,
b)) Bu m A ves sweem

S % P (ony ov¢ e emey )

oop{on)ode . = PA0g)U PCROA)
= 0.08 +048
<o ~
Q) P(Wocwes |owyone ocwar) = 8 - 8
BwE % "7
e
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Question 31  (**%4)
The probability that James wears a tie at work is 0.3. The probability he wears a jacket

at work is 0.5. If James wears a jacket at work the probability he wears a tie is 0.4 .
a) Find the probability that, on a randomly selected day, James wears at work ...
i. ... ajacket and a tie.
il. ... no jacket or 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 jacket on that day.

0. 2. 8. [

Heod o« PCX)=os o BTIT)=04

Q1) USNC. GonDHTTonAL SRl
BCTIT) = ‘KFT%J;_}
oy = HTnd) -
T 16300
P(tng) = oz////

][) USING- THE MM PogAaul POMULA

= 1Y) = @) +¥(3) - PCroT)
= PuT) = P(T) + 2T - PETHT)
= TUY = 07 + o5 —ou

= PUe) = o8 2
VZ

b we oequee (T 1T
. —n _ PanT) o3z
H?@\.%w < 7//

/
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Question 32  (**%4)

The Venn diagram in the figure above shows the probabilities associated with three
events A, B and C.

Some of the probabilities in the Venn diagram are given in terms of the constants p,

q and r.

a) Given that the events A and B are independent, calculate the value of p.

b) Given further that P(B|C)=0.75, find the value of ¢ and the value of r.

¢) Determine P(A U C|B) .

, [r=0.35|, |P(AUC|B)=0.5

L.

q=0.05

p=0.1

b

(@)

L - — — 1

a) A8 R worewnn = B xPG) = PCAOR)
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= Grox os mot
= piol= 02
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R
R
o1
Tousvd
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4 v
= q - aug///;’/ § f=oxg ,/
Qg Plavcly) - ?(qu<,?nn>
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cew OB

ot
T o+ 0u5 + oS

Created by T. Madas



Created by T. Madas

Question 33 (¥*%4)
The events A and B are independent and further satisfy

P(A)=02  and P(AUB)=0.68.

a) Determine P(B).

b) Find the probability that exactly one of the two events occur.

¢) Given that exactly one of the two events occur, find the probability that event

A occurs.

. [P)=0d]. 639, [f

0) e P(AUR) = TG +R) — PGANR)
PCA0B) = RO + Rg) ~ tG RE) ¢~ mowwar
068 = 02 +RE) - 02edg)
0-48 = o8 P(y)
P = ok~
ol

b mempn A METD B
CBY AuNG & VENN DiAGoAM) %
ST ONE By
A N = Plang)+eCHns)
ER QLI RER{AOLIY)
[ 0% = 02x0.4 4 08x06
04 = 0.68 + o8
senasr
- og
Heveny one ciot ousts) = 008 toug S
sow_-
7

(.) BY_InsPeeron

Gunl oy ok foM A § B ozm& v

- b
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Question 34 (**%4)

A survey on the reading habits of train commuters revealed 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 commuter reads both broadsheet
and tabloid newspapers.

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

[]. [s%]. [60%]

[ P@®)= 03 o $Cr)=os @ #(EnT)-0x |

) PRUT)= 1-025 =075
9JP(BUT) = P®) + P(0) — PCRaT, __
078 = 03 + o5 - P(&NT) ’T@%J

PRAT) = oos

1€ Bl TYRES ks Pty S5

H o Fuwe 4 uhw ey of DA 4 1T 8 gasie T 240
QD)
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o ' Eun) RFADS NetosPARRS' =

4s+4S
o ou wodS tAgolS  —, _ 4 4

Moo o5
s Mo Pogon
Py Al SR i )
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Question 35 (**%4)
The events A and B satisfy

P(A)=02,  P(B)=0.

a) Determine P(ANB).
b) Find the value of ...

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

ii. ... P(B|A)

P(B|A)=%

[1.[P(anB)=0.15], [P(4]B) =7,

[P =02 o w07 o ?(A'ﬁg’)—»ou]
kel : MU el

PAUR) = = 025 =07C

oS PGOR) - FR) 1) - Teng)
075 = +0T — PCAOR)
PQA0g) = a‘Lj////
=) Pan8) oS S -2
by b - TR SR 3 x
= ® 3] -
m  PRlA) = 0 ox. %:i//
v
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Question 36  (**%4)

The events A and B satisfy

—

P(A)=P(B)=p and P(AUB)=+il.

(@)}

Given that A and B are statistically independent, determine the value of p.

L1 ]p

N\—

LENG THE M) RbusA
— RAUR) = ) v P@) - YGANR)
T EOTS A% INDERHIDATT
— AUB) = W)+ XE) — PR PG)
- I
— F-zrd-e

— 3p*-T2p +0 = O

BY QUIDRATIC ol R FRCIORZATION

= (p —1)(6p —u) =0
v

p= <%/
Ay

=

Created by T. Madas



Created by T. Madas

Question 37  (**%4)

e The probability that one of the sixth-formers of the Oakwood Boys School
studies Artis 0.12.

e The probability that one of the sixth-formers of the Oakwood Boys School
studies Biology is 0.2 .

e If one of the sixth-formers of the Oakwood Boys School studies Biology, the
probability he studies Artis 0.2.

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

a) Find the probability that this student studies ...
i. ... Artand Biology.
ii. ... Artor Biology.

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

[1. [P(AnB)=0.04]. [P(AUB)=0.28]. |P(B]4)=1

q) STHTING WTH THe oNDIToNAL PsBARiuTy_FROMULA
— PGMR) - fCang)
BCa)
- PCAag)
o2

_— 02

—  PGAOR) = -

- CAOR) oou,///
DING- THE M POBABILNY PonnittA

—  P(AUR) < Pa) + P(R) — PC40B)
—  PCAVR) =0 + 02 —oof

= P(hup) = 02w -~
Y

b) SN T ONDTave Nepqany KR
_ Voo RR0A)
= l4a) )
= P(3lp) = oo

EES

.
37

= PR[r) =
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Question 38  (***4)

The probability that one of the members of the E.C. Club reads the Economistis 0.5.

The probability that one of the members of the E.C. Club does not read the Economist
or the Financial Times is 0.2 .

If a member of the E.C. Club reads the Economist, the probability he reads the
Financial Times is 0.9 .

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

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

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

¢) Given instead that the member selected does not read the Economist, determine
the probability he does not read the Financial Times either.

L1, [P(EnF)=045|, |P(E|F)=0.6|, |P(F’

E')=04

[®CEl- 05 o f(cne)-02 o CFIE)-0q |
L

Q

TRING: THE ConDITionAL PRoRARIDY FOOMUA
Melp) = PCENEY
CFl S 6)

0q < PG0E)
05

BFoe) = ou%

H oSG 4 Gow) Disean o o RCF)
eV 2o
PF) =015
LSIG- TR ONDITIONAC “MRARINY

ElR) ~ nggvﬂ SO & o S
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P ey PENE) o o2 2oy o
ST e s
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Question 39  (**%4)

The events A and B are such so that

P(A)=06, P(B)=03, P(AUB)=0.72.

a) Illustrate this information in a fully completed Venn diagram.
b) Find the value of ...

i. ...P(ANnB).
ii. ... P(AUB).
iii. ... P(AJAUB).

¢) Determine whether A and B are statistically independent.

[ 1. [P(AnB)=028|, [P(AUB)=0.388|, |P(A|AUB)=2|, [independent
6

) o POwE) = G + @) ~ Rong)
07 = 06 + 03 — PGrar)
P(AE) = o®

HONE A OENN DINFOAM CAn RE COMPETD

a9,

=2]

p
Do e <o ) . Cron s

T PCAUE) = P + *CES - (AN

= 06 +07 -0l

= o8
m PALAR) = . wapor 4 oo’
/ PCa) .
¥ = =& - 06 _ 5
> PCavg) o 5/
)

QDU THe sTien weD
R xP@)= 04x03 = 00z = Pornr)

SIS AQr INDRAIDEST
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Question 40  (**%4)

In a particular day, the following information is given about the 125 customers of a
ladies leather goods store.

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

e 60 customers bought pairs of shoes.

e 20 customers bought belts.

e 24 customers bought a pair of shoes and a handbag.

e 6 customers bought a belt and a handbag.
One of these 125 customers is selected at random.

a) Draw a Venn diagram to represent the above information and 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 probability she also bought shoes.
¢) If a customer bought a handbag, find the probability she also bought a belt.

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

0.48

0.16

0.24], [0.48], [0.12]

9 9 9 9 9

a) FlL IN I 4 Do DlARAM

o Pleway ™o g = ,ﬁ: o .
L} Plubislpag) = —2F . - =24 .
7 % 0
9 *alre) -

&) 4 Psbesleie) = Plbes) = ooug ) e fems oy
St ¢ 'Buy BAS AL oDyt S

ATINAIE

| PCstbie 1 24 < Aoy
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| 2tney) = L g
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|

| PCaptt) 246 = 08 x0L = 0.92 = PCsbes O BAG)
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Question 41  (**%4)

The events A and B are such so that

P(A)=0.15 and  P(B)=04.

a) Find P(AUB) if A and B are ...

i. ... mutually exclusive.

ii. ... independent.

b) Given instead that the events A and B are neither mutually exclusive nor

independent, determine ...
i. ... P(A|B) with P(AUB)=0.45.

ii. ... the minimum value of P(AU B), fully justifying your answer.

[1,|P(AUB)=0.55|, [P(AUB)=0.49|, |P(A|B)=0.25|, [0.4]

Q) T)  WUTAL eweve =5 PO = o
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= PGAUB) = PMA)+ 1&B) — U(4)PR)
= POOR) = 01+ 0% _  okvoy
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b) 9 cwwu  paroe) Fesr
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Question 42 (¥**¥)

The events A and B are such so that
P(A)=0.3, P(AnB)=0.1, P(AUB)=0.5.
a) Find P(B).
b) Illustrate the above information in a fully completed Venn diagram.
¢) Determine ...

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

ii. ... P(B

A).

[ 1.[p(B)=065|,|P(A|B)=15|, |P(B

= PChR) = P& +P@) ~ dCanw
== M10E) = RA) + P&) — Pang)
= 0SS = 23 +P®) - o

= P®) = o3
SPE®) = - MR) = 1- 035 =065 A
®) € 3 = 0ls 2

Q) 1) pCaly) = PGOR) I A = Rena)

) [ 1 . P

= 0:25
7o

= = 7
""//
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Question 43 (¥**¥)
The events A and B satisfy

P(A)=

W

., P(B)=3, P(AUB)=15.

a) Illustrate this information in a fully completed Venn diagram.

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

The events A and C satisfy

P(AUC):% and  P(C|A)=

[OSTE

¢) Determine ...

i. ... P(4|C).

TR P[(Amc)']

W[

, |dependent|, P(A|C)

, P[(AmC)’}z%

Fa)=Z e W) =5 o PGauR)- & hamg T = P+ ¥ ~ PAnc)
3 CAVR )- 5
8 — L - a9 -
a) QNG PCAGR) = PCA) + WE) — P(AOR) =) = o3
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Question 44 (**¥)

The events A and B are such so that

P(A)=0.7 and P(B)=0.5.
a) Show mathematically that A and B cannot be mutually exclusive.

B')=04.

It is further given that P(A’

b) Determine P(ANB).

[ 1. [P(AnB)=04

9\ wiw ecmae P5oR) =0
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= Pwe) = o7 + o1 — o
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Question 45 (¥**¥)

The Venn diagram above, shows the probability sample space for two events A and B,
where

AcB ., P(A)xP(B)=% and P(BnA)=1.
a) Show clearly that P(A) = %
b) Determine P(B A').
P(B A’):%
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Question 46  (¥**%¥)

The events A and B are such so that

P(A)=P(B). P(AnB)=1I.

Find the value of P(ANB).

P(AUB)

19
24~

1 plane)=5

PR = W) o PGNR)=Y o R0 L

® WiNe chup) = PG + P®) - Paank)
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= fN)s =2
== ¥ ¢ - F
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- Z LoyL
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=08 < = 7
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Question 47  (¥**%¥)

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

e (0.6 of the students are female.
e (.11 of the students are left handed.

e (.10 of the female students are left handed.

a) Draw a fully completed Venn Diagram to display the above information.
A single student is selected at random from the Southgate Academy Sixth Form.

b) Determine the probability that the student is female and right handed.

¢) Given that the student is left handed, determine the probability that the student
is female.

d) Given that the student is male, determine the probability that the student is left

handed.
6 _ 1_
, 10.54], 11 =(0.545/, S =0.125
P(Foele) = 06 PLelt htd) 01 ) PULekthudd|Fenalt )=

Q) pswe PCLle)- 2L
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¢) Find P(ANB’
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Question 48 (***¥)

The events A and B satisfy

P(A)=045, P(ANB)=025,

b) Determine ...

P(AUB)=0.38.

a) Illustrate the above information in a fully completed Venn diagram.

P(AB).
P(B4)
AUB).
1. [p(ap)=3]. [p(514)

P(ANB|A'UB)=
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Question 49 (¥**¥)

The events A and B satisfy

P(A|B)=1, P(A

B)=%, P(B)=

Find the value of P(B'|A) )

PR | o MA[R)=L o

ey 3(EiA)= HE0Y
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Question 50 (F**¥)

The events A and B are such so that
P(AmB'):0.25, P(A):2P(B) and P(AUB):O.45.
Determine ...

a) ... P(ANB).

b) ... P(AUB).

[ ] |p(AnB)=0.15, [P(AUB)=0.95

AOR) =028 B@A)= 29R)  RAOR) = ois

FUL A U DA Cohezy’ RHNE) = 1 ot

PANE) =~ 0.5

T PROR) = o

= P(BNA) = (-0 -05§ -2
= PCRAAY) = o2-x
Ane. )= 206

— omeas 2 o]
= ereaz oy
=3 2= 01

r—i’(mg);w/

NG Tie St ivaed FogaweA
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= POVE) = PA) 5 XY - NG
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= PAUR)= 025 +os3s R ’
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Question 51 (¥**¥)

The events A and B are such so that

P(AUB)=

9,198}

and P(A)=%.
Determine P(B) in each of the following three cases.

a) If A and B are mutually exclusive.

b) If A and B are independent.

o) If P(B]4)=1.

Created by T. Madas



Created by T. Madas

Question 52 (¥**¥)

The events A and B are such so that
P(A)=P(B)=p and P(AUB)=0.84.
Given that A and B are independent events determine the value of p.

p=0.6
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Question 53  (¥¥¥¥)

The events A and B are such so that

P(A)=3. P(BlA)=L and P(4B)=3

Determine the value of P(A'NB’).

[ 1[panB)=%

© USING- THE (ouniona L P loRAGILITY Romucs

= P(pla) = FANR)
Pl

= L - Xnow)

= Mor)s &
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ey
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@ vy e A
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3 3 o L
()
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Question 54 (F**¥)

The events A and B are such so that

P(A)= P(AmB):%, P[(A'mB)/}:

W

1
2 bl
a) Find the value of P(B).

b) Illustrate the probability space of A and B in a suitably labelled, fully
completed Venn diagram.

¢) Given that at most one of the two events occurred, determine the probability
that event A did not occur.

P(B)=1].

Created by T. Madas



Created by T. Madas

Question 55 (****4)

Abel usually visits his hairdresser at most once a week. 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 his hairdresser, Abel has a haircut but not a
shave is 0.72. On his weekly visit, if Abel has a haircut the probability he will also
have a shave is 0.2.

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

b) Determine whether the events “having a haircut at his hairdresser”” and “having
a shave at his hairdresser” are statistically independent.

0.18

, [independent

b

le:(m o baiat
S;[ﬁ« ot
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Question 56 (****4)

The events A and B are such so that

P(A)=4, P(B) P(ANB)+P(A'nB)=

W=

-1
4°
Ilustrate the probability space of these two events in a fully completed Venn diagram.

, |diagram

STING- WO A Uk Difcean
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Question 57 (¥***4)

The events A, B and C are defined in the same probability space so that
P(A) = P(C) = P(BNnC’) =04 and P(AUB)=0.8.
It is further given that A and B are independent, and A and C are mutually exclusive.

Find the value of P[(BNC)U(B'NC'NA)].

[ LIP[(BAC)U(BnC'nA)]=032

Pla)= ot prgos)=0s58 P(Q)=04  B(87C)- 0y

Aa B e moeod  RgC A Mo G
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=9 P(AUR) = PCA) + () — PCADR)

= PCAUR) = BCA)+ P(R) ~ PLA) PCR) &— Mdeprarence
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Question 58 (****4)
The events A and B are such so that

P(B)=0.76,  P(B|A)=0.6, P(A'nB’)=0.

Find the value of P(A)
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Question 59 (****4)

The events A and B satisfy

P(B)=y, P(AUB)=06, P(B|A)=0.2.

a) Show clearly that
4x+5y=3.
The events B and C are mutually exclusive such that
P(C)=x+y.

P(BUC)=0.9,

b) Find the value of x and the value of y .

¢) Determine, showing all the relevant workings, whether A and B are
statistically independent.

x=0.5
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Question 60 (****4)

The events A and B satisfy

P(A)=04, P(A|B)=0.6, P(AUB)=2P(ANB).

Find the value of P(B|A') )
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Question 61 (¥*%*%4)

The events A and B are such so that

P(B|A)= P(A|B)= P(B|A’):£.

0| W
NN NN

s s 28
I:I . |P(A)= 15
| e . — 3= Y%= g S o T Othe 2. GQUATONG
el = 3 AAR)- 3~ PQIA) = 55 &
i
\L | N @ Be-kw ’%' B K4
i 3 @ Ggarziws=l [ Y el
O . @FAB.L g Keow) -k i
ok 8 ORI S @ B32= Ky z , weew S b
O Te-i-v frs oige 0 NG
TN A VN DIAGIAM. oz
- 2o
4 3 e
NN e =W 2l g ix
Ql @/ )| g byl
— ] Rl =T y= bk
W g x=5 Y3
Y . ~ 2 .1 Cor Ay iett)
@ﬁ:% Q- ® W w» - . C e
fin = oy o= Ll o~
By= ey Ay =4yrue 283 ~ Is2+ITw AM‘W A 4 s 5 7
%= 3 5y = 4w e ’
QT EQuATIONS & ney
O y=
%‘ Si: de = [v=3x] 8w o apes
Y T=lsw
® ~ryrriws
Q@ s 2 Q@ n-t
@ B=tw Q“‘y @ B=uw
@ wrduieiws M @ Exrzews

Created by T. Madas



Created by T. Madas

Question 62 (Fk*¥¥¥)

In a summer camp sport games weekend, some kids played football, some played
rugby, some played football and rugby and some played other games.

The probability, that a kid selected at random, played football but no rugby is % .

The probability, that a kid selected at random, played rugby but no football is %

It is thought that the events "a kid playing rugby" or "a kid playing football" are
independent.

Given further that 324 kids played football and rugby, determine two possible
estimates for the number of kids that played no rugby and no football.
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Question 63 (Fr¥¥¥¥)
In Tawlfy Towers hotel, residents may choose to have breakfast in the hotel and
similarly residents may choose to have dinner in the hotel.

Non residents to the hotel can also book to have dinner in the hotel.

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

The probability that this person had breakfast in the hotel is 0.5.
The probability that this person had breakfast and dinner in the hotel is 0.2 .
The probability that this person resides in the hotel and had dinner in the hotel is 0.32.

It is thought that the events "a person has breakfast in the 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 breakfast in the hotel.
b) ... had dinner at the hotel given he had breakfast in the hotel.

¢) ... resides in the hotel and had no breakfast in the hotel given he had dinner in
the hotel.
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Question 64 (Fr*¥%¥)

The events A and B are such so that
P(AUB'):0.55, P(A'UB):O.8 and P(A'UB'):O.9.

[lustrate the above information in a fully completed Venn diagram.
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Question 65  (F¥*¥FF)

The events A and B are such so that

P(AUB)=092, P(AUB)=05 and P(A'UB)=0.88.

Determine the value of P(A'"nB’).
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Question 66 (***%¥)

The events C and D are such so that

P(C)=1,  P(D)=2%, P[(CnD)U(CnD)]=13.

a) Find, showing a full clear method, the value of P(CN D) .

If instead the events C and D satisfy

where k is a positive constant such that P(C) <1, P(D)<I.

b) Show that C and D cannot be mutually exclusive.
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Question 67  (F**FF)

Two candidates, A and B, are about to be interviewed by a company.

The probability that both candidates will be unsuccessful is the same as the

probability that candidate B will be unsuccessful.

Show that the probability that both candidates will be successful is the same as the

probability that candidate A will be successful.

You may not assume independence in this question.
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Question 1 (*%)

Two boxes A and B contain chocolates.

Box A contains 6 plain chocolates, 4 milk chocolates and 5 white chocolates.
Box B contains 4 plain chocolates, 3 milk chocolates and 5 white chocolates.
One chocolate is selected from each box at random.

Determine the probability that the two chocolates will be of different type.
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Question 2 (**+)

Bag A contains 3 red balls and 4 green balls and bag B contains 2 red balls and 3

green balls.

A fair dice numbered 1 to 6 is rolled.

e [f the dice shows 6, a ball is drawn at random from bag A.

e [f the dice does not show 6, a ball is drawn at random from bag B .

a) Find the probability that a red ball will be drawn.

b) Given that a red ball was drawn, determine the probability that the dice had

previously shown a six.
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Question 3 (*%%)

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

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

%, % and %, respectively. The respective probabilities of Ned arriving on time when
is dry, raining or snowing are %, % and %

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

Ned arrived late for his meeting last week.

b) Find the probability that it was raining on that day.
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Question 4 (*%%)
A bag contains blue, yellow and red discs and these discs show on their face a single

digit whole number.

The probability of drawing a blue disc is %, the probability of drawing a yellow disc is
1

% and the probability of drawing a red disc is 5

2 of the blue discs show an even number, % of the yellow discs show an even

12
number and % 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 show an even number.

b) Given that the disc that was drawn was showing an even number, find the
probability that the disc was not red.
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Question 5 (¥%%)

In a certain Crown Court 95% of the defendants being tried have actually committed
the crime they are being tried for.

For those who committed the crime the probability of being found guilty is 90% and
for those who did not commit the crime the probability of being found guilty is 5%.

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

b) Given that a randomly chosen defendant was found guilty, find the probability
that the defendant committed the crime.
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Question 6 (**%)

A test is developed to determine whether someone has or has not got a disease, which
is known to be present in 3% of the population.

Given a person has the disease the test is positive with probability of 98% .

Given a person does not have the disease the test is positive with probability of 5%.
a) Draw a tree diagram to represent this information.

A person is selected at random from the population and tested for the disease.
b) Find the probability that this person's test is positive.

A person who tested positive is selected.
¢) Find the probability that the person does not have the disease.

d) Comment on the effectiveness of this test with reference to the answer given in
part (c).
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Question 7 (¥*%4)

It is estimated that 20% of the cars sold in a certain auction have been involved in
serious accidents. The auction has a test which produces a positive result to indicate
that a car has been involved in serious accident.

If a car has been involved in a serious accident the test will produce a positive result in
80% of the cases. If a car has not been involved in a serious accident the test will
produce a positive result in 10% of the cases.

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

¢) Given that a car tests positive determine the probability it has been involved in
a serious accident.

The cars that test positive are further examined by a team of mechanics.

These teams of mechanics have a 90% probability of correctly identifying whether a
car has been involved in an accident or not.

Another car is selected in the auction.

d) Determine the probability that this car has not been involved in a serious
accident, it tested positive but the team of mechanics concluded it had not been
involved in a serious accident.
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Question 8 (**%+)

Bag X contains 3 one pound coins and 2 two pound coins.
Bag Y contains 1 one pound coin and 3 two pound coins.

A statistical experiment consists of
® acoin being picked at random from bag X and placed into bag Y .

¢ then a coin being picked at random from bag Y and placed back into bag X .
Find the probability ...
a) ... that a one pound coin will be picked on both occasions in this experiment.
b) ... that at the end of the experiment both bags contain £7 .
A third coin is picked at random from bag X at the end of the experiment.

¢) Determine the probability that it will be a two pound coin.
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Question 9 (¥*%4)

Markus is a health fanatic.

On a given day, the probabilities that he goes for a run, he uses the gym or he cycles
are 0.5, 0.4 and 0.1, respectively.

Markus sometimes uses the sauna after these activities.

The probability he uses the sauna after he goes for a run is 0.1. The respective
probabilities for using the sauna after using the gym or cycling are 0.6 and 0.3.

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

¢) ... did not go for a run, given he did not use the sauna.

0.32], |0.75

b b

, 2—§ ~0.3382

“) BING A TREE DiAGeAm

oL — S o
RN < q i
od T swnr  (ots) b
- 06~ sAona  Leay) ¢
M <
T~ saen (o) 4
o4
03—~ Sh o3) e
ass '\/ I
DT s (oo7) £
PCsmng) = [
Ama) >
PCstmasaoma) <
b) Plonulspma) = =720 B rverra o8 _ oo

PGomma

~
q p(w‘w mwm]: Do 20y N o Shous)
- P00 SkwA)
s dal
byd s £
& 016 + 0.0
046 +oo7+ oS <o 1- 032
= By
® o
7

Created by T. Madas



Created by T. Madas

Question 10 (**%4)

Taxis in Pajan have to pass an additional safety test consisting of three parts, one for
the brakes, one for the tyres and one for the lights. A taxi must pass all three parts.

The individual probabilities that a taxi will fail the “brake part”, the “tyre part” and the
“light part” are %, % and 1 respectively.

5 bl
These probabilities are independent of one another.
A taxi from Pajan is tested at random.

a) Find the probability that it will fail exactly one of the three parts of the test.

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

If the taxi fails one of the three parts the test results in failure, without any of
remaining parts of the test having to be carried out.

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

¢) Given a taxi failed the test, determine the probability it failed the “lights part”.
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Question 11 (¥**%)

Arnie and Ned play each other in a darts match, which consists of up to three games.

The winner is the first person to win two games.

The probability that Arnie wins the first game is 0.7 .

Whenever Arnie wins a game the probability he wins the next is 0.6.

Whenever Ned wins a game the probability he wins the next is 0.8.

a) Find the probability that Arnie wins the match.

b) Given that Arnie won the match find the probability he won in two games.

¢) Given Arnie won the first game find the probability he won the match.
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Question 12 (¥**%)
Trains are arriving at the Villerpool train station every hour and these trains are either

late or on time.

e If a train is on time the probability the next train is on time is 0.9 .

e If atrain is late the probability the next train is late is 0.6 .

On a particular day the 07.00 train arrives on time.

a) Determine the probability that...

i. ... the 10.00 train will arrive on time.

ii. only one out of the 08.00, 09.00 and 10.00 trains will arrive on time.

b) Given that the 10.00 train arrived on time, find the probability that the 08.00

train was late.
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Question 13 (¥**%)

The scheduled flight DM 104, of a certain airline, can be delayed due to the following
three reasons.

e aircraft technical problems, denoted by the event T
e weather conditions, denoted by the event W

e air traffic congestion, denoted by the event C .

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

It is given that P(7)=0.1, P(W)=0.05 and P(C)=0.2.

a) Find the probability that the next DM104 flight ...
i. ... will be delayed due to exactly one reason.
ii. ... will be delayed.

b) Given that the next DM104 flight was delayed, find the probability that it was
delayed due to one reason only.

¢) Given that the next DMI104 flight had no technical problems, find the
probability that it was delayed.
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Question 14 (¥**%)

A candidate is attempting a test at which a maximum of two attempts is allowed.

The outcome of this test is deemed to be a pass or a fail.

The probability that a candidate passes the test in the first attempt is 0.6

The probability that a candidate passes the testis 0.76.

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

Created by T. Madas

'

DAWNG A DIAGEAM — L T B THE AreRABILIY of Passin: 2 as
P (o6)

- ?(}x&%jc (%73

— P(posuglé-t) + ?(wmg 2d ) = 0%
— 06 4 Ooup = 0%

- 04p = olé

= p= ok

NCE THE DAGAM O B¢ fowy TRAWN

=
o p (o)
S F<

[P SRR

P(auep o WW[FA&()’) ) = W
e

By gy
PRI




Created by T. Madas

Question 15 (¥**%)

A medical test for a certain disease will produce a positive result for 2% of the
population and a negative result for 95% of the population. The test is classed
inconclusive for 3% of the population.

95% of the people who test positive have the disease, 1% of the people who test
negative have the disease, while 20% of the people whose test is classed as
inconclusive have the disease.

a) Draw a tree diagram to represent the above information.
A person is selected at random.
b) Find the probability that this person will ...
i. ... test negative and will have the disease.
il. ... will have the disease.
¢) Given a person has the disease, determine the probability he tested negative.
d) Comment on the effectiveness of the test with reference to part (c).

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

Another person is selected from the population.

e) Determine the probability that this person either tested negative originally or
his test was inconclusive but eventually was told that he does not have the
disease when the second test was carried out.
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Question 16  (¥*%%¥)

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

e (0.6 of the students are female.
e (.11 of the students are left handed.

e (.10 of the female students are left handed.
a) Draw a fully completed tree diagram to display the above information.
A student is selected at random from the Southgate Academy Sixth Form.
b) Determine the probability that the student is female and right handed.
¢) If the student is left handed, find the probability that the student is female.

d) If the student is male, find the probability that the student is left handed.
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Question 17 (¥**%)

Dora, Tina and Flora are three girls which train daily in their local gym.

Dora's and Tina's daily attendances are independent of one another, with respective
probabilities of 0.9 and 0.8.

Flora is Tina's friend, which also trains in the same gym as Tina.

The probability that Flora trains on any given day is 0.7 if Tina also trains on that day,
butitis 0.4 if Tina does not train on that day.

a) Find the probability that on a given day ...
i. ... all three girls train.
ii. ... 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 trained.
ii. ... if Dora and Tina trained, then Flora also trained.
iii. ... if Tina trained, then Dora and Flora also trained.
iv. ... if Tina and Flora trained, then Dora also trained.
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Question 18  (¥¥%%)

A certain genetic disease is present in 6% of the population.
A certain test has been developed for detecting this disease.
If a person has the disease the test returns a positive result in 92% of the cases.

If a person does not have the disease, the test returns a positive result in 5% of
the cases.

A randomly chosen person from the general population is tested.
a) Determine the probability that his test returns a positive result.

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

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

d) If the second test returns a positive result, calculate the probability that this
person does have the disease.
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Question 19  (*¥¥*4)

A box contains 3 black balls and 7 white balls, all identical in size.

An experiment consists of drawing a ball out of the box and recording its colour.

e If the ball drawn is black, after its colour is recorded, the ball is replaced back
into the box and an extra black ball is also placed in the box.

e [f the ball drawn is white, after its colour is recorded, the ball is not replaced

back into the box.

The experiment is attempted 3 consecutive times.

Given that in these 3 attempts both colours were recorded, determine the probability

that a black colour was recorded twice.
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Question 20  (*¥¥*4)

A box contains 16 balls, identical in size, of which w of them are white, b of them are
black and 1 of them is red.

Two balls are drawn from the box one after the other, without being replaced.

Determine the probability that the red ball will be picked.
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Question 21  (¥***4)

The youth academy of Hottenham Football Club has introduced trials for new players.
The performances of prospective players are judged at the end of every game as pass or
fail by a group of football experts.

Each player is invited to play up to three games.

e The probability of a player passing the first game is 0.8.
e Players who pass any game have a probability 0.8 of passing the next game.

e Players who fail any game have a probability 0.6 of failing the next game.

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

A player that is attempting the trials is selected at random.

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 probability that he is asked to leave
after two games.

Alan, Ben and Charlie are three players having these trials.

¢) Assuming that their performances are independent find the probability, that ...

i. ... atleast one of them will be asked to leave.
ii. ... they will pass seven games between them.
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Question 22  (k¥EF)

For people that spent a long time in the tropics, on their return a test is used to
determine whether they have or have not contracted tropical diseases.

It has been established over time that % of the people spending a long time in the

tropics have contracted tropical diseases.

Given a person has contracted tropical diseases, the probability that the test will

provide a positive result is % .

Given a person has not contracted tropical diseases, the probability that the test will

provide a positive result is %

Complete each of the following tree diagrams to illustrate the above information.
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Question 23  (k¥EF)

The probability that Phil goes to work by car, by bicycle or on foot are %, % and %,

respectively.

The respective probabilities of Phil being late when using these 3 forms of transport

1l 1 1
are =, 15 and 20"

Complete the following tree diagram to illustrate the above information.

car
late ceccees bicycle
car
not late bicycle
foot
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Question 1 (*%%)

A market research company is conducting a survey on pets.

There were 144 pet owners in the survey of whom 66 were dog owners, and of these
dog owners 18 were cat owners too.

There were 42 pet owners that owned no dog or cat.

As an incentive for pet owners to participate in the survey, a year’s free supply of pet
food will be given to one of the entrants as a prize.

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

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

b) ... owns adog.

¢) ... does not own a cat given he does not own a dog.
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Question 2 (*%%)

People are watching a film in a cinema.
The counterfoil of their tickets was retained as they went in.

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

Of the people watching the film, there are 10 men, 20 women, 25 boys and 45 girls.

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

43

165

Question 3 (*%%)

Two bags contain numbered cards.
Bag A contains 5 cards, numbered 1, 2, 3, 4 and 5.
Bag B contains 5 cards, numbered 2, 3, 4,5 and 6.

A card is selected at random from bag A and placed into bag B. A card is then
selected at random from bag B .

Determine the probability that ...
a) ... both the cards selected will show the number 3.

b) ... both the cards selected will show the same number.
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Question 4 (*%%)

In a school race ten boys are assumed of having equal chance of winning the race or
finishing second or third. The boys that will finish in 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 Carl will win the three medals.

Question 5 (**%)

A school committee consists of 2 teachers, 3 boys and 4 girls.

A subcommittee is to be formed by picking at random 3 members out of the original
members of the school committee.

Calculate the probability that the subcommittee will contain ...
a) ... no teachers.

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

Created by T. Madas



Created by T. Madas

Question 6 (**%)

A box contains 6 jam doughnuts, 5 cream doughnuts and 4 plain doughnuts. The
doughnuts all look the same on the outside. Three children pick a doughnut each.

a) Find the probability that the three doughnuts the children picked are all ...
i. ...jam doughnuts.
ii. ... of the same type.
iii. ... of different type.

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

&ﬁ
o1’ |455|’ |91}’
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Question 7 (¥*%)

A bag contains 6 red pegs, 7 green pegs, 8 blue pegs and 9 yellow pegs.
Andrea picks two pegs at random from the bag to hang a dress on a washing line.

Determine the probability that the pegs will be of the same colour.

20
7= 0.23
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Question 8 (**%)

A school’s staff consists of 90 teachers and 10 administrators.
There are 7 female administrators and 53 female teachers.
Two members of staff are selected at random to attend a meeting.

Find the probability of the two members selected, one will be a female teacher and the
other a male.

212 _
495 0.428

Question 9 (**%)

Michael opens a bag of sweets which contains 8 orange flavoured sweets and 12
lemon flavoured sweets.

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

Find the probability that Michael chose a lemon flavoured sweet.
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Question 10  (*%%)

A bag contains 10 balls of which 6 are red, 3 are blue and 1 is yellow.
Three balls are selected at random without replacement.
Determine the probability that ...

a) ... no red balls are selected.

b) ... exactly 2 red balls are selected.

¢) ... the selection contains exactly 2 balls of the same colour.

1| |1 |27

Question 11 (**%)

A box contains 4 black balls, 4 white balls and 4 red balls.
Margot takes three balls at random out of the box and places them on a table.
a) Determine the probability that a ball of each colour was picked.

b) Hence find the probability that two of the balls have the same colour but the
third ball has different colour.
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Question 12 (***4)

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

She picks the three bags from a multi-pack which contains 6 ready salted flavour, 4
cheese and onion flavour and 2 salt and vinegar flavour.

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

¢) ...one of each type.
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Question 13 (***+)

A box contains 5 red and 4 black balls.
Three balls are selected from the box and are not replaced.
Determine the probability that ...

a) ... all three balls selected are red.

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

Question 14 (¥**+)

Katerina and Mathew are taking part in a quiz game where they will be asked two
questions each.

The probability that Katerina answers any of her questions correctly is % .

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

Determine the probability that Katerina and Mathew will answer correctly exactly
three out of the four questions.
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Question 15 (**%4)

A bag contains 4 orange flavoured sweets, 3 berry flavoured sweets and 2 strawberry
flavoured sweets.

Three sweets are selected from the bag and are not replaced.
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. On some 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 Saturday is % .

The probability he goes to town and goes to the betting shop on a given Saturday is %

If Ron did not go to the betting shop one Saturday, determine the probability he did go
to town that Saturday.
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Question 17 (*¥*%4)

A box contains 4 fair coins and one coin which is double-headed.
A coin is selected at random from the box and flipped once.
a) Determine the probability that a head is obtained.

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

¢) Given that a head was obtained, find the probability that when the selected coin

I I
5 ’ 3 ’ 3
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Question 18 (***%)

A bag contains four coins, of which three are fair while the fourth coin is double
headed so that when this coin is tossed a head is always obtained.

One of these four coins is selected at random and tossed three times.
a) Find the probability that a head will be obtained on all three tosses.

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

The selected coin is tossed a fourth time.

¢) Find the probability that a head is obtained.
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Question 19 (F**¥)

Andrew and Bradley are tennis players playing each other regularly. Their matches
can last up to 5 sets, the winner being the first to win 3 sets.

. e 3 o
Andrew is assumed to have constant probability 3 of winning any set.

a) Find the probability that Andrew will win the match in ...
i. ... 3 sets.
ii. ... 4 sets.
b) Hence determine the probability that Andrew will win the match.

¢) If Andrew wins a match, find the probability that more than 3 sets were played.
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Question 20 (***¥)

Tupac and Lutac are two friends that go weigh training on Mondays and Thursdays.
¢ The probability that Tupac trains on a Monday is 0.9 and on a Thursday 0.8.
e [f Tupac trains on a Monday the probability that Lutac also trains is 0.8.

e [f Tupac does not train on a Monday the probability that Lutac also does not
trainis 0.2.

e If Tupac trains on a Thursday the probability that Lutac also trains is 0.9.

e [f Tupac does not train on a Thursday the probability that 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 other only once.

0.5184/, [0.3024]
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Question 21 (¥**¥)

The possible scores and their corresponding probabilities obtained by a spinner are
summarized in the table below.

Score 0 1 2 3 5
Probability 0.2 0.1 0.25 0.2 0.25

The spinner is spun twice and the product of their scores is recorded.

Determine the probability of the product of these scores will be less than 5.

209 _
200 = 0.5225

Created by T. Madas



Created by T. Madas

Question 22  (¥¥¥¥)

Three boxes A, B and C contain coins.
e Box A contains 3 gold coins.
¢ Box B contains 2 gold coins and 2 silver coins.
¢ Box C contains 4 gold coins and 1 silver coin.
A box is selected at random and 2 coins are selected.

Find the probability that box C was selected, if both coins selected were gold.
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Question 23 (¥**¥)

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

They found that % of the factory workers took regular exercise and L of the factory

2
workers ate breakfast. They further found that of those factory workers who took

regular exercise % also ate breakfast.

A factory worker is selected at random.

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

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

not independent

24|’
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Question 24 (¥**¥)
L1, 2 33,4,5,5
The above eight single digit numbers are written on eight separate pieces of card.

Three cards are picked at random and the numbers they show are added together.

Find the probability that the sum of the three numbers will be an odd number.
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Question 25 (F¥%%¥)

A bag contains a large number of red, green, blue and yellow discs. The probability of

drawing a disc of any colour is %

Dean picks three discs at random from the bag.

Determine the probability Dean will pick at least two discs of the same colour.
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Question 26 (¥**%)

Alex and Ben play each other two sets of tennis every weekend.

e [f Alex wins the first set the probability he wins the second set is 0.8.
e [f Ben wins the first set the probability he wins the second set is 0.6 .

e The probability they win one set each is 0.31.

Determine the probability that Alex will win both sets on a given weekend.
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Question 27 (¥**¥)

The probability of a biased coin showing heads is % .
Aaron, Benjamin, Caleb and David toss this coin repeatedly.

They start this experiment alphabetically and continue alphabetically until a head is
obtained. The winner is the first person to obtain a head 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.
¢) ... gets a third toss.

d) ... gets exactly three tosses.

0.0486/, [0.1835

10.0900 0.0844]

b b b
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Question 28 (¥**¥)

The two way table below summarizes the sales of three different types of number of
smart phones classified by their contract length in months.

Length of Contract
12 month | 24 month 36 month TOTAL
Hamsung 17 16 17 50
Mokia 29 26 15 70
Ephone 30 27 23 80
TOTAL 76 69 55 200

Let A be the event that a customer chose a Hamsung smart phone.
Let B be the event that a customer chose a 24 month contract.

Let C be the event that a customer chose a Mokia smart phone.
A customer is selected at random.

a) Determine the values of ...

i P(B)
ii. ... P(ANB).
iii. ... P(A|B).

iv. ... P(B'u().

[continues overleaf]
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[continued from overleaf]

Of the customers who bought a Hamsung phone 26% bought a styling skin. The
respective percentages of hose customers who bought Mokia or EPhone smart phones
are 60% and 25% .

b) Find the probability that a customer selected at random bought ...
i. ...askin.

ii. ... a Ephone given he did not buy a skin.

P(B)=-09-=0.345

=L P(ANB)=A0=0.08|, P(A[B)=10 ~0.2319

~ 200 ~ 69

-
-

P(B'uC)=14-037|, |P(skin) =3 =0.375

~ 200 3 , P(Ephone|not skin) =12 _48

25
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Question 29 (F**¥)

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

The probability that a husband has a degree is % and the probability that a wife has a
8

degree is 15

3
3

The probability that a husband does not have a degree given that his wife has, is
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.

¢) Find the probability that only one of the husbands and only one of the wives
will have a degree.
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Question 30 (¥**¥)

A bag contains 25 keys of which 15 are of silver appearance and the rest are of bronze
appearance. Four keys are to be drawn at random from the bag and placed on a mat
next to each other.

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

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

|O]
p—
o0
\O

91
W
)
(@)
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Question 31 (¥**¥)

Two numbers are to be chosen at random from each of the two sets
{1, 2,3,4,5, 6,7,8,9} and {1, 2,3,4,5,6,7,8,9,1 1}
Find the probability that...

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

b) ... the sum of all four numbers will be even.

—
[®))
o0
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Question 32 (¥**¥)

A spinner is numbered with 0, 1, 2, 4, 5 and X represents the number indicated by
the spinner.

Adam and Ben play a game with this spinner and the object of the game is to score
more than ten points. Once ten or more points are collected the game is over.

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

If the score is odd Adam collects the number of points shown and if the score is even
then Ben collects the number of points. If a zero is spun nobody wins.

The spinner is biased as follows.
The P(X =1)=P(X =2)=0.3 and P(X =4)=P(X =5)=0.1.

Find the probability that ...

a) ... Adam wins in two spins.
b) ... Ben wins in three spins.
¢) ... Adam wins in three spins.

10.01], [0.01], [0.018]

b b
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Question 33 (¥¥¥%F)

A box contains 5 balls of which 2 are white.

Balls are drawn from the box one after the other, without being replaced, until both the
white balls are picked.

If the second ball picked is white, determine the probability that exactly 4 balls were
picked out of the box.

0.25]
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Question 34 (¥¥¥¥F)
Two players, A and B, are taking penalty shots in turn, with A starting first.

The “winner” is the first player to score 2 goals.

The probability of A scoring a goal is 0.4 .

The probability of B scoring a goal is 0.7.

You may assume all probabilities are independent of one another.

a) Determine the probability that A wins with his second shot.

b) Determine the probability that B wins with his second shot.

1.

0.16, [0.4116]

b
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Question 35 (F***4)

A box contains red and blue cards only, in the ratio 3 : 2.
Two cards are selected from the box, without replacement.

If the probability of selecting different colour cards is 1 , use algebra to find the total

number of cards in the box.

Tl BAIS B Sy

"‘:}.‘,\ WENoW e
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Question 36  (****4)

At a college course 75% of the students are male and 25% are female.

It is further known that 60% of the male students own a bike and 40% of the female
students own a bike.

A student is selected at random.

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

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

¢) ...bya Venn diagram.

Vv ~¢
i ) | 2og
l [ /r s i
[ <
#(uas)

I
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Question 37 (¥***4)

A random generator of numbers is programmed to produce three positive real
numbers X;, X, and X5, such that X; + X, + X5 =180.

Joel uses these numbers to represent the three angles of a triangle.

Given that X; =10, determine the probability that the remaining two numbers will be
such, so that the resulting triangle will have an obtuse angle.

==

Question 38  (¥***4)

A fair six sided die is rolled repeatedly and number of "sixes" is recorded.

Determine the probability that the third "six" will be obtained in the 7t attempt.

3125 =(0.0335

93312

@ ST WH AV ORG/NEE) TR of SlTtomty tuige V=6, X=123,S
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Question 39 (FwEEL)

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

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

From its scheduled arrival time to Hostend, the bus will either arrive early, on time or
late.

If the bus leaves Voder on time, the probability it arrives in Hostend early is 4% , on
time 52% and late 21% .

The probability that the bus arrives in Hostend early is 6% and on time 69% .

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

b) Given that the bus arrives late in Hostend, find the probability that it left Voder
late.

Three consecutive days for this bus service are monitored.

¢) Find the probability that these three days, the bus arrives early once, late once
and on time once.

0.16|, [0.0621|
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Question 40  (F*FF)

The figure below shows a contraption where balls are rolling down a slope and fall into
one of 8 vertical tubes. There is equal chance of a ball falling into any of these 8
vertical tubes. The ball scores according to which tube it 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.
¢) ... their sum is even and the second ball will score higher 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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