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Probability Ex 31.7 Q1
Urn I contains 1 white, 2 balck and 3 red balls
Jrn 11 contains 2 white, 1 black and 1 red balls
Urn 111 contains 4 white, & black and 2 red balls,
Consider £4,E5,E; and A be events as: -

£, =Selecting unr I

E, =Selecting urn 1I

E, = Selecting urn III

A =Drawing 1 white and 1 red balls

1
PIEN ==
E)- 2
1
PlE =2
(€)= L
1 .
PlES] = — Since there are 3 urns
€)= L [ ]
PIAIE,)=p,[Drawing 1 red and 1 white from urn ]
oy fey
- i
Cz
_1x3
C 6x5
2
1
)
A . .
2 == £[Drawing 1 red and 1 white from urn I1]
2
‘e, % 1o
= q
Tz
2=l
T 43
2
1
3
A . .
2 == p[Drawing 1 red and 1 white from urn 111]
3
Cy = ey
-
,
_ 4x3
S 12 %11
2

2
11



We have to find,

£ (They come from urn 1) = P2 {51]
£
f= (They com e from urn II) =F -

E
P (They come from urn 11T} = P [f]

By baye's thearem,

36 + 55+ 30
165

1 16%

W

£ 11=

33

118



A A A
P(EijP[—J+P(Esz —]+P(Eng[
£y E;
1 1
—_ W —
_ EE
1 1 1 1 1 2
—x—t K- t—x—
3 B 2 2 3 11
1
_ 3
1 1 2
5 3 11
1
3
32 +55+30
165
1 1ak&
=_x—
3 118
L
118
. P[E3:|P[Ei]
°(5) 3
piEge|Llveig e | L] veiELe
I.":1 EZ
1 Z
1.2
- 3 11
1 1 1 1 1 2
Mt — M-t — K —
3 5 2 2 3 11
2
_ 11
1 1 2
+ 4+ =
5 3 11
2 165
= W —
11 118
30
T 118
33 L& 30

Therefare, required probability = —, — , —.
113 118 118

Probability Ex 31.7 Q2



Bag A contains 2 white and 3 red balls
Bag & contains 4 white and &5 red balls.
Consider £,, £, and A events as:-

£, = Selecting bag 4

E, = Selecting bag &

A =Drawing one red ball

[Since there are 2 hags]

2 [Ei] = P [Drawing one red ball from bag & ]
2

W

To find,
P (Drawn, one red ball is from bag 8) = # {%J

By baye's thearem,

A
PlE)P| =
'D = =
A
piEP | 2| +eig | 2
El E2
1 &
1.5
__ 249
1 3 1 &
B S gt
2 &5 2 9
g
__ 9
3 5
4+ =
£ 9
L
_ 9
27 +25
45
E 45 25
= e W —= —
g EZ 2
25

Reguired probability = ==,
q p ¥ to

Probability Ex 31.7 Q3



Urn I contains 2 white and 2 black balls
Urn II contains 3 white and 2 black balls
Urn III contains 4 white and 1 black balls
Let £, E5, E5 and A be events as:-

£, = Selecting urn I

E; = Selecting urn II

E5 = Selecting urn II1

A = A white balls is drawn

1
PIEL = >
1
= |:"—':2:J =3
P (Es) = % [Since there are 3 urns |
P(A|E,)=p[Drawing 1 white ball from urn 1]
_2
5
2 [Ei] = P[Drawing 1 white ball from urn I1]
2
_3
5
£ [Ei] = P[Drawing one whtie ball from urn 111]
3
_ 3
5

To find,

. £
£ [Drawn one white ball from urn 1) = 2 [?1]

By baye's thearem,

A
ple |2
P[i]= (1){51]

A A A A
plege| Zlve(ede| L l+oEne| 2
O R A P

1 2
W —
_ 2t
1 2 1 3 1 4
—H— K-+ —H—
2 5 2 5 2 &
2
10
24+3+4
10
_2
Q

Fequired probability = %
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Urn I contains 7 white and 3 black balls
Urn Il contains 4 white and & black balls
Urn III contains 2 white and 8 black balls
Let £y, £5, E5 and A be events as: -

M
I

= Selecting urn I

m
]
]

Selecting urn 11

m
)
I

= Selecting urn III
A =Drawing 2 white balls without replacement,
Given,

10x9
]
.
15

P [i] = £[Drawing 2 white ball from urn II]

1|:Ic.2
4=3

2
10=9




£ [Ei] = P[Drawing 2 whtie ball from urn II1]

K]
2
ey
10
CZ

To find,

£3

P (2 white balls drawn are from urn III) = » [?}

By baye's theorem,

: [E

A
P(Eljp[i]+P(Esz i]+p(53)p[i]
£y 2 Eg
I:I.2>-ci
_ 45
I:I.E>-<1+I:I.E|><E+EI.2>-<i
15 15 45
2
_ 450
14 12 2
150 150 450
=
- 450
42+ 36+ 2
450
_ 2
30
B 1
T 40

. - 1
Reguired probability = —.
q P ¥ 40

Probability Ex 31.7 Q5

Consider the following events,

E, = Getting 1 or 2 in a throw of die,
E,=Getting 3, 4, 5 or & in a throw of die,
A = Getting exactly one tail

Clearly,

2 1 4 2 3
PE)=Z =3 PR)=2=3.P[A/E)=5.P(A/E,] =
Required probablity = P(E, /A)

_ PEIP(A/E)
PEJP(A/E)+P(EP(A/E]
2 1
—_— —
_ 3 2
1 5 2 1
—_—t — X —
3 8 3 2
8

M=



Probability Ex 31.7 Q6
Consider the following events:
E, = First group wins, E, = Second group wins, 4 = New product is infroduced.
Ttis given that
FP(E)=06P(LE)=04,F(A/E)=0TP(AI/E}=03

. = ' ' P{EYP(AIE,
Required probability =P (£, / d)l=—v 2 - 2°
1 Y = A B EYP(AIE )+ P(E, ) P(ATE,)

Hence required probability is

Probability Ex 31.7 Q7
Given, 5 man out of 100 and 25 women out of 1000 are good orators,
Consider £, £, and 4 events as:-

£, = Selected person is male

E, = Selected perosn is female

£, = Selected persaon is an oratar

1
PE) ==
(E1) =3
1 .
PlE;) = 5 [Since number of males and females are equal]
PlA|E,)=F[Selecting a male orator)
-5
100
1
20
£ [Ei] = P [Selecting a frmale oratar)
2
.25
1000
1
40

. £
To find, # [Orator selected is amale) =P [FIJ

By baye's thearem,

i [i] = P () PP[‘%]

A
PlEIP 4 +P[EL) P al
£y Es
1 1
1.2
__2z"zn
1 1 1 1
et = —
2 20 2 40
1
_ 40
1 1
4+
40 80
1 20
= — W —
40 3

Fequired probability = %



Probability Ex 31.7 Q8

Consider events £y, £; and A events as:-

Letters come from LONDON

= Letters come from CLIFTON

Two consecutive letters visible on the envelope are OGN

m m m
LEC R N ] -
moonon

PE) =

P (Es) =

PRI PO

[Since letters came either from LONDON or CLIFTON]
P{A|E,)=F[Two consecutive letters ON from LOMNDOM)

_Z
g
[Sir'u:E LOMDOM has 2-0M and & letters we consider one 'OMN' as one Ietter]
2 [Ei] =p (TWD consecutive letters OM from CLIFTON]
2

o]

[Since CLIFTON has one 'ON' nad & letters considering OM as one letter ]

(il Tofind,  (ON visible are from LONMDON) = P [%J

By baye's theorem,

3)

o
El
o
2|
S

P&

=
— T
e
—

+

T

™

Lol

T
—
T
RO

[N [N =
*

+
STPILTEN

FY
FY

M| =
—
|:||“-"Ln
o | =

p|EL]o 12
A7 17

Required probability = %



Fequired probability = 15—?

Probability Ex 31.7 Q9

Consider £,,E5 and A events as:-

M
I

= Selected student is boy

E, = Selected student is girl
E5 =& student with IQ moare that 150 is selected
60
e = —
(Ed) =105
( j‘ 40
2100
P[A|E,) = F(Selected boy has IQ maore than 150)
N
100
f= [Ei] =P [Selected girl has IQ more than 150)
z
10
100

To find, # (Selected student with IQ more than 150 is a boy) = P[i

By baye's theoram,
N e
R e EY

1 2
60 &
—_— ——
100 100
§0 & 40 10
— et ——n—
100 100 100 100
_ 300
T 300+ 400
300
700

=]

Required probability = $

Probability Ex 31.7 Q10



Consider £4,£2,E5 and A as:-

£, = Bolt produced by machine X

£, = Bolt produced by machine ¥

E5 = Bolt produced by machine 2

A = A bolt drawn is defective,
1a00

P51 = 50 -
2000

?&2)= 5on0 -

3000
P82 = 500 -

P {A|E )= ¢ (Drawing defective bolt from machine X7)

1
140

M= W= ]

P (Drawing defective bolt fram machine v

L)
.
e
R

]

1.5
100
_ 3
200
A . . .
£ [E_] = P [Drawing defective bolt fram machine Z)
=
2
100

To find, # (Defective bolt drawn is produced by machine X) = 2 [%]

By baye's theorem,

. (e[ £]
(5 1
piEe | Llveiee| Llreiene| L
1 2 ES
1.1
_ 6 100
1 1 1 3 1 2
Zx + o — = —
6 100 3 200 2 100
1
_ 600
1 3 1
600 600 100
_ L
10

Required probability = %

Probability Ex 31.7 Q11



Let £ E, E, and 4 be the events defined as follows
E, = scooters
E,= cars
E, = trucks

4 = vehide meet with an accident
Since there are 12000 vehicles, therefore

PE)=3000 L pgy 4000 1 p0py 50005
WAL I 4 Yo amie 30 o ni 12

It is given that P{4/E,)=Probability that the accident involves a scoofer

=0.02
Similarly P(4/E,)=0.03 and P(4/ E,)=0.04

(1)
We are required to find P(E /4) ie. given that the vehicle meet with an
accidentis a scooter

Bv Bave's rule
FR——
P(E | A)=—. ) P(LL'-.'PI:“'.L'--' , et
7 P(E)P(A/E)+P(E,)P(4/E,)+P(E)P(4/E)
5 __—11b<|}.|}] :
1002+ 5003+ 2004
4 3 12
LT
19
(ii)

We are required to find P(E,/ 4) i.e given that the vehicle meet with an
accidentis a car
By Bave’s rule

P(E,)F(Al E)
PE)F(A/E)+P(E)FP(AIE,)+P(E)P(AIE,)

1003
3

1 1 3
—x 0.02 +§b< D.D3+Eb< 0.04

P(E,1d)=

Ele

(1i1)

We are required to find P{E,/.4) ie. given that the vehicle meet with an
accidentis a scooter

By Baye'srule

P(E, ! 4)

3 004
_ 1z ]
%xI}_DJ+—;:<D.D3+%xD.J}4
_10
T

Probability Ex 31.7 Q12



YWe need to find

g [Rgd} g {Rid]’ g [de]

[+ 0w,

(A o[22 2 a)
G5

Red RT?EJ] o {l,q]+p[R?Ed] p(8)+p [Rcid] plc)+e [Rﬂid] # (o)
1 1
) 03

1 1 a6 1 8 1
—x—+—x—+0
o0 4 10 4 10 4

1 1

1+6+8 15
Similarly
P [i] _5
Fed 15
P [i] 8
Fed 15
Probability Ex 31.7 Q13

Let Ey, Ez, and Ez be the respective events of the time consumed by machines A, B,
and C for the job.

50 1
PIE = Ot e T e
(F)) 100 2

03
PIE. ) =30% =—— ="
(E2) “T100 10
P(E,)=20%= 201

100 5
Let x be the event of producing defective items.

P(X|E,}=1%=—
(XIE,)=1% =100
P(X[E,) >

4 =50 = —
E "7 100
P(XIE,)=T%=—
(XIE;)=7% 100

The probability that the defective item was produced by A is given by P {Eq|A).



By using Bayes' theorem, we obtain

P(E [X) P(E,)-P(XIE,)
(E,X)= P(E,)-P(XE,)+P(E,)-P(X|E,)+P(E,)-P(XE,)
1o
) o
1 P05 1 7

- + . + *
100 10 100 5 100

1=

3 07
+
10oy2 2 5)

| Tk

L

34

Probability Ex 31.7 Q14

Consider the following events,

E, =Item is produced by machine 4,
E, =Item is produced by machine B,
E, = Item is produced by machine C,
A = Item is defectve

Clearly,

S0 1 30 3 20 1
e T R e e T TR R T

2 2 3
PIA/E )= 55 PlA /)= 55 PIA/R]) = 155
Re quired probablity = P[E, / A)
F"[EJP[H{EI)
_P[Ei:IF"[.-":'R,fEi:I+F"[Ez:lp[.ﬂ\sz)+P[E])P[.ﬂxfE])
2 100

Z 3 Z 1 =

l o w
2 1loo 10 1oo 5 100
5

Probability Ex 31.7 Q15



Let E;,Ez,E5 be the events that we choose the first coin,
second coin, and third coin respectivelyin a random toss.

P(Ey) = %,PI:EZ:I = %P(E;) = %

Let A denote the event when the toss shows heads.
[t is given that
Fla/E ) = 1,PiASEs) = 0.75,PiAfEs) =.60
We have to find P(E; £ &).
By Baye's theorem
PE /&) = P(ELIPIA/E))
P(E{JP{AS Ey) + PIEZIP(AS Eg) + P(ESIPIASES)

1
_ 5 (b _ 1/3

S Lm+lers+ioen  L/3+A/H+A5)

__13 _20
47 /80 47

Probability Ex 31.7 Q16



Consider events £, £5,E5 and A as: -
£, = Selecting product from machine 4
E, = Selecting product from machine &
E5 = Selecting product from machine <
A = Selecting a standard quality product

[ :l _ 30
" 100
25
#1820 = 703
45
?(5s) = 1o
P [A|E,) = F(Selecting defective product from machine A)
1
140
£ [Ei] = £ (Selecting defective product from machine &)
2
1z
140

£ [Ei] = P [Selecting defective praduct fram machine Cj
3

2
140
To find, # (Selecting defective product is produced by machine 8)

By baye's theorem,

] [i] : pES)P [.%J

A A A A
PlIENP| = |+P(Ep| = |+P(E) P | =
ce(g] e o2l ] e ee(2)

2s 1
100 1000

30 1 25 1z 45 2

100 100 100 C 1000 ¢ 100 100
200

300 + 300 + 900

200

1500
1

=

Required probability = é

Probability Ex 31.7 Q17



Let £y, £; and A be events as: -
£, = Selecting bicycle fram first plant
£ = Selecting bicycle from second plant
A = Selecting a standard quality bicycle

60
PIE) = —
(1) = 105
40
£Es) = —
(£2)= 155
P [A]E;) = £ (Selecting standard quality bicycle fram first plant)
_ B0
100
e [Ei] = P (Selecting standard quality bicycle from second plant)
2
_ o0
100

To find, 2 [Selected standard quality bicycle is from second plant) = 2 [%J

By haye's thearem,
g e
A Y Y

4ngD
100 140
60 80O 40 90
—_— et —
100 100 100 100
3600
4300 +3600
_ 3600
2400
3

=

Fequired probability = %

Probability Ex 31.7 Q18



Urn A contains 6 red and 4 white balls
Urn & contains 2 red and 6 white balls
Urn < contains 1 red and 5 white balls
Consider £y, £,,E5 and 4 events asi-

E, = Selecting urn 4

E5 = Selecting urn &

E5 = Selecting urn C

A =Selecting a red ball

1
PLED=3
1
p(ES) =2
3
PlE;) = % [Since there are three urns]

P [A|E;) =P [Selecting ared ball from urn 4)

| w l—‘l
o

= P [Selecting a red ball from urn &)

L)
e
RS
R
|

B @M

£ [i] = £ (Selecting ared ball fram urn C)

1

&)
To find, £ (SEIected red ball is from urn Aj =p [%J

By baye's thearem,

A A A

1 23
I

_ 31 s

1 2 1 1 1 1

—M—tox—t—w—

32 5 3 4 3 6

Probability Ex 31.7 Q19



Let E;,E;,E5 be the events that the people are
smokers and non—wegetarian, smolkers and wvegetarian,
and non—smaolkers and vegetarian respectivehd
7
20
Let & cdenote the event that the person has the special chest disease.
Itis given that
P(ASE)) =0.35,PIASES) = 0.20,P(ASE;) =0.10
We have to find P(E; £ &).
By Baye's theorem

P(E/4) =

P(Ey) = %,PI:EZ:I = %P(E;) =

PIELIPIASEY) _
P(Ey)P(A/Ey) + P(E))P(A/E,) + P(E5IP(A/ES)

2
= 510.33) - 7/50
%{0.35)+%{0.20}+%(0.10} (7/50)+(1/20)+(7/200)
_7/50 _28
9/40 45

Probability Ex 31.7 Q20




Let £y, £5,F53 and A be events as:-
£, = Selecting product from machine A
E, = Selecting product fram machine £
E5 = Selecting product fram machine C
A = Selecting a defective product

100 1
PlE) ===
E)- 500" 6
Zoo 1
PlE =22 ==
2= Gon ™ 3
300 1
PlEs) = ===
(Ee)= 500 ™ 2
P (A|Ey)=F(Selecting a defective item from machine A)
2
140
A . . . .
fa [E_] = P [Selecting a defective item from machine &)
z
3
140
£ [Ei] = P (Selecting a defective item machine C)
=
_ 5
140

To find, £ [Selected defective item is produced by machine A} = 2 [%J

By baye's theorem,

A
P(EIJP[—]
5 EI
A
piEge| e (ene| Lo gne| L
El E2 ES
1 2
¥ S ——
_ 6 100
1 2 1 3 1 =
St o —— S —
6 100 3 100 2 100
2
G000
2 3 + =
600 300 =200
2 a00
= W —
G00 23
_ 2
T 23

) - 2
Reguired probability = —.
| P ¥ o3

Probability Ex 31.7 Q21



Bag I contains 1 white and 6 red balls
Bag Il contains 4 white and 3 red balls
Let £,, £; and A events be:-

E; =5Selecting bag I

E, = Selecting bag II

A = Selecting a white ball

[Since there are two bags]

To find, # [Drawn white ball is from bag I} = # [%J

By baye's theorem,

P [%1] ) PELNP {Ei] *PlE2)? {‘%]

ml—

Fequired probability = %

Probability Ex 31.7 Q22



Consider the following events
E, = The selected student is a girl
E, = The =selected student is not a girl
4= The student is taller than 1.75 meters

We have,
. , G0
E)=60P=—1u =0
P(E)=60%=155=06
P(E,)=1-P(E)=1-06=0.4
P4/ E)= Probability that the student is faller than 1.75 meters given that the
sident is a girl

And
P(4/E,)= Probability that the student is taller than 1.75 meters given that the

tudent is not a gir!
4
P{AIE)=—=0.04
(47E:) =15

o

MNow,
Required probability
=P(E ! 4)
_ P(E,)F(A! E)
" P(E)P(A/E)+P(E,)P(A/E,)
0.6x0.01

T 06=0.01+ 040,04
6

1000
R

000

I
|

(=
(=

Probability Ex 31.7 Q23



Let £y, £5,E5 and A be events as: -
Ey = A is appointed
E-. =& is appointed
E; = C is appointed
A = A change does take place

4
PlE = =
1
PEz) = =
2
PlEs)= 3
PlAIE, j =p (Chang% take place by A)

£ ] (Changes take place by &)

S‘Iib

2 [Ei] = P (Changes take place by C)
3

To find, # (Changes were taken place by & or C) =P [%J +£ [%J

2ol

2

By baye's theorem,
(5)(5)
A A

1 8
1.8
710
3.1

=

o

p
P (E)P [E

RUIES
\\_,-f"
"::I
™

5]

T
PN
NUES
L —

+

™

™

s
P Y
w I~
—

2 K
+= %
7 10
8.2
-

= ®
10 10

I
]

Required probability = %

Probability Ex 31.7 Q24



Let£,,&£; and 4 be events as:-
£, = ¥ehicle is scooter
E, = %ehicle is maotarcycle
A = An insured met with accident

(£,) - 2000 _2
Y sooo s
3000 3
PlE)=x=2
E2) = Soa0 ™ &
P(A|E )=~ (accident of scooter)
=001

£ [Ei] =P (Asccdent of motorocyde)
2
=0.0Z2
. . £,
To find, # (Accident vehicle was motorcycle) = 2 v

By baye's theorem,

A
P(Esz[—]
(O
A A A
PE)P [—] +P(E)P [—]
£y Ez
] 2
o
) T 100
2 1 3 2
Zx—+x
5 100 &5 100
&)
__ E0o
2 5]
_+_
oo 5oo

Required prabability = %

Probability Ex 31.7 Q25



Consider the following events
E, = The selected student is a hosteller
E, = The selected student is not a hosteller.
A= The smdent has an A grade.

We have,
P|;£._;-=3D':-g=%=a_3
20
TR | A
) 100

P[4 E )= Probability that the student has an A grade given that the student
1s a hosteller

And
P(4!E,)= Probability that the student has an A grade given that the student
1s not a hosteller

o 40
P(AIE)=g55=04
Now,
Required probability
=P(E | 4)
_ P(E,)P(4!E)
" P(E)P(A/E)+P(E,)P(4/E,)
B 03x0.6
T 03%x0.6+02x04
18
_100
T ah
100
¢
13
Probability Ex 31.7 Q26

Let Ey, Ez, and Ez be the respective events of choosing a two headed coin, a hiased
coin, and an unbiased coin.,

L P(E,)=P(E,)=P(E,)=—

a
Let & be the event that the coin shows heads.,

& two-headed coin will always show heads.
- P{AE, ) = P(coin showing heads. given that it is a two-headed coin) =1

Probability of heads coming up, given that it is a biased coin= 75%

- P{AJE. ) = P{coin showing heads, given that it is a biased coin ) = |{{J = ;
J

1
Since the third coin is unbiased, the probability that it shows heads is always 2 .

S P{AJE, ) = P(coin showing heads, given that it is an unbiased coin ) = 5

The probability that the coin is two-headed, given that it shows heads, is given by

P {E1]AD.



By using Bayes' theorem, we obtain

P P(E,)-P(AIE,)
P(E|A)= P(E,)-P(A[E, )+ P(E,)-P(AIE,)+P(E,)-P(AJE,)

Probability Ex 31.7 Q27
Let A, By, and E; respectively denote the events that a person has a heart attack, the
selected person followed the course of yoga and meditation, and the person adopted

the drug prescription,
i‘[: A)=040

P{EI } = P{L ] =

bod | ==

PAJE,)=040x0.70=028
P{A|E,}=040x0.75=0.30
Probability that the patient suffering a heart attack followed a course of meditation
and yoga is given by P (Eq| &),
P(E, JP{AE,
P(EJA)=—— | _'j { _=} :
P{E,JP(AIE, )+ F'{T:E JPLAIE, )

)
1

= 0.28

] =028+ : = 0.30
9 2

_14

29

Probability Ex 31.7 Q28



YWe need to find

o Bog III
Black

o[ B13% o a0y 111)
_ Box II1
p[ B o tmoe v o[ 213X Vo fmon m) e o (B3 o fpox 1)+ o [ 213K | b a0y 1)
Box III Bor II Box 1 Bor Iv
11
o
_ 74
1 1. 2 1_3 1_4 1
Rt Mt w4+ —
74 B 4 18 4 13 4
1
_ 7
1. 1.1 4
Sttt —
77478 13
=lx Txdxhbxl3
T 4xbx13+7 x6x134+7 x4x13+7x4x0

B 4Bl
T 4 xAxlT+ TxAxlT+ T w13+ T wb

= 0.165
Probability Ex 31.7 Q29

Let & be the event that the machine produces 2 acceptable item s,
&lso let By be the event of correct set up and B; represent the event of incorrect set up,
Now,  P(By]=0.8 PlBz)=02
F‘|I.-’-'-.HE-1]=EI.9><EI.9 and F‘|I.-’-‘-.HE-2]=EI.4><EI.4
P(B1)P(A/By]
PB1)P{A/B1)+P(B2)P[4/B2)
0.8x09x0.9 G543
T0.8x0.9x0.0+0.2x04x04 &80

Probability Ex 31.7 Q30

Therefore, P (By / A) =

=0.95




Consider events £, £5 and A as
£, = The person selected is actually having T.B.
E, = The person selected is not having T.B.
E5 = The person diagnosed to have T.B.

Given,
1
flE]] = ——
(£1) = To50
9949
£ (E,) = ——
&2) = 1505
P (A|Ey) =¢ (Person diagnosed to have T.B. and he is actually having T.B )
=0.99

=)
—
RS
—
]

P [Person diagnosed to have T.B. and he is not a actually having T.B.)

0.001

£
To find, # (Person diagnosed to have T.B. is actually having T.B.) = # [?1]

By baye's theorem,

A
2 EIP{—J
(5] e
A
plee| 2o (ene| L
‘El ‘EZ
! 0.9
_ 1000
! .o9g+ 222 o001
1000 1000
R
© 000 +999
_ 990
1959
110
T2l

Fequired prabability = %
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Consider events £y, £, and A as:-
£, = The selected person actually has disease
E, = The selected person has no disease
A = Selected person has disease

0.2
PEs) = 100
__2
1000
09g
P (E2) = 1m0
a0
P(AIE) =

’ ; . £
To find, 2 (F‘erEDn has disease is actually d|EEaSEdj =P [71]

By baye's theorem,

. [i] ] P(EP [;;J

e p(eljp[Ei]m(Esz[Eij

1
2 Qa0

1000 140
2 90 2 995 1

= =
1000 100 1000 100

_1a0
180+ 998
180
T 1178
_ 90
- 589
. g =N
Required probahility = T
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Let £y, £5,E5 and A be events as: -
£1
£z
E5 = Patient has disease D,

A = Selected patient has symptom =,

Patient has disease o

Patient has disease o,

pe,)- 1800 _ 18
' cgoo &0
b (£,)- 2100 _21
% fooo &0
1100 11
? )= 550 " 5a
P (A|E ) =r(Patient with disease d, and shows symptom &)
_ 1500
1800
-2
&]
£ [Ei] = P [Patient with disease d; and symptom &)
2
~ 1200
2100
_ 4
7
e [Ei] = P [Patient with disease d3 and symptom &)
=
900
1100
_ 9
11

By baye's theorem,

). rE0e(E)
% |

A A A A
plege| Zlveeye| Zlveee| 2L
e (&) +riede (L] e e[ 2]

£ 1
= 6 50
E 18 21 4 11 9
—_— i — e — W — A — W —
B a o7 o 11
3
] 10
3 5] 9
4+



= — —
10 36
_ =
1z
P(-Eznp[i]
%) ;
A
piEge| 2l veige| e e | 2
1 EZ K]
21 4
S O
_ to 7
E 18 21 4 11 g
— M=t — Rt —— x—
G o &to 7 o 11
6
s 25
3 [a] g
4+
10 25 &0
6 5D
25 36
_1
3
A
P(ESJP[—]
3 :
A
piene | Llreig)e| L|reige| 2
I.":1 EZ ES
11 Q
19
_ co 11
E 18 21 4 11 g
— Mt — M=t — X —
G o &to 7 o 11
g
s 50
3 &) o]
Pl i UV
10 25 &0
_ 9 50
i)

So, probabilities of @, d5, @5 diseases are %,%,% respectively.

Hence, the patient is most likely to have 4, diseased.
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Let £y, £; and A be events as:-
£, =1o0ccurs on die
E5 =1 does not occur on die

A = The man reports that it is one

A :
£ [E—J =P [He reports one when occurs on die)

(He speaks truth]

fal
2
&

f= [EiJ =p (He reports one when 1 has not DD:uredj
z

= P [He does not speak truth)

=1-2
1=

2
5

To find, 2 (It is actually 1 when he reported that itis one on die) = P[E

By baye's theorem,

. o(e)e[£]
(5 1
plEge | L lre(g)p| L
I.":1 EZ
1 3
1.3
_ 6K
1 3 & 2
—m—t —x—
g &5 6 &
3
__ 30
3 10
- + =
30 320
_ 3
13

Required probahility = 13—3
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Let £y, £; and A events he as:-
E, = 5 occurs on die
E. =5 does not occur on die
A =He reports that it was &5

P(AIEy)=F(He reports 5 when 5 occurs on die)
= P [He speaks truth)

] [i] =F |[He reports 5 when 5 does not occur on diej

(He does not speak truth)

fa
1
5

o £
To find, 2 (It was actually & when he reparts that itis five) =2 [ y

By baye's theorem,

A
PEIP[—]
p[i]= (£4) £
A
plEe| 2| reee| 2
El EZ
1 4
W —
_ 6%
1 4 & 1
Zx—tZx=
6 5 6 &
4
_ 30
4 =
_+_
a0 30
_ 4
=

Fequired probability = g
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P (Knows) = ;

f [Guesses) =
P Correct _
Guesses |

We need to find

plm Bl

o Correctly
[ Knows ]_ knows
C
orrectly 3 Correctly P{Knuw5]+P Coaorrectly
knows Guesses
3

- —

JP (Knows)

JP (Guesses)

Bl
el B

=

12
13
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Let Ey and Ez be the respective events that a person has a disease and a person has
no disease,

Since By and Ez are ewvents complimentary to each other,

P{E1)+P{Ez)=1

P{Ex)=1-P({Ey)=1-0.001=0.999

Let & be the event that the blood test result is positive.
.1

|1{ ]_.‘I }: 0.1% = ;DD ={.001

P{AIE, )= P(result is positive given the person has disease )= 99% = (.99

P{AIE, )= P(result is positive given that the person has no disease) = 0.5% = 0.005
Probability that a person has a disease, given that his test result is positive, is given
by P (E1la).

By using Bayes' thearem, we abtain



P(E ]A): P(Ee)‘}’(AEEE) ________
‘ P(E, ) P(AIE, j+P(E, ) P{AIE, |
~ 0.001x0.99
"~ 0.001x0.99+0.999x 0.003
B 0.00099
" 0.00099 +0.004995
000099

T 0.005985






