EXERCISE 8.5
1.

 [image: image1.png]Assume that the event E1 represents the event of “getting a 3
when a fair die is rolled” and the event E2 represents the event
of "getting an odd number when a fair die is rolled".

Write the events B , B and By M Ej in set notation.

The number of elements in an event £1 N B2 is 1and the
number of elements in B2 is 3. Therefore, the value of
n(Ey N By) is1and the value n(E3) is 3.

By = {3}, B = {1,3,5}, B1 N By = {3}




[image: image2.png]The probability of event E1|E3 is formulated as
_ nlEnE,)
P(Ey|By) = gy
Substitute 7(E1 N E2) =1 and n(E2) =3 in the formula

w(EE)

P(E1|E2) = "5} to calculate the value of P(E1|E») ,as
P(E;|E3) represents the probabilty of getting 3, given that the
number rolled was odd.

1
PEE) = 5




2.

[image: image3.png]Assume that £1 represents the event of "getting a 5 on rolling a
fair die” and the event B2 represents the event of “getting even
numbers on rolling a fair die".

Write the events B , B and By M Ej in set notation.

The value of 2(E1 N B2) is 0 and the value n(Ez) is 3.

Ey={5}, B2 ={2,4,6}, EiNE; =&




[image: image4.png]The probability of event E1|Ez is formulated as

P(Bi|By) = "B0R)

Substitute n(E1 N By) = 0 and n(Ey) =3 in the formula

nlE0E;)
P(B1|E;) = “TE7 to caloulate the value of P(Ei|Es) , as
P(E1|E3) represents the probability of getting 5, given that the.
number rolled was even.

P(B1|By) =

©wlo




3.

 [image: image5.png]Represent the event E1 as "getting an odd number when a fair
die is rolled” and event B2 as “getting a 3 when a fair die is
rolled".

Write the events B , B and By M Ej in set notation.

The value of 2(E1 N B2) is 1and the value 2(E2) is 1.

Ei={1,3,5}, B2 = {3}, E1N B2 = {3}




 [image: image6.png]The probability of event E1|E2 is formulated as

P(Bi|By) = "B0R)

Substitute n(Ey N E3) = 1 and n(E3) =1 in the formula
P(B1|By) = "B55) 4 calcuate the value of P(E1|Es) | as
P(E1|E») represents the probability of getting an odd number, given
that the number rolled was 3.

P(B1|By) =

e




4.

[image: image7.png]Represent the event E1 as “getting a sum of 8 when 2 fair dice
are rolled” and event B2 as “getting the sum greater than 7 when

2 fair dice are rolled”.
Write the events E1 , B and E1 N Ej in set notation.

The value of 2(E1 N E3) is 5 and the value n(E2) is 15,



[image: image8.png]Er ={(2,6),(3,5),(4,4),(5,3),(6,2)}
B> ={(2,6),(3,5),(3,6),(4,4),(4,5), (4,6), (5,3), (5,4),(5,5), (5,6), (6,2), (6,3), (6,4),



[image: image9.png](6,5),(6,6)}




[image: image10.png]E1N Ey ={(2,6),(3,5),(4,4),(5,3),(6,2)}




[image: image11.png]The probability of event E1|E2 is formulated as

P(B|E;) = "8

Substitute n(E1 N E2) =5 and n(E2) = 15 in the formula

nENE:
P(By|By) = "33 46 calculate the value of P(E1|E2) ,as

P(E1|E») represents the probability of getting the sum of 8, given
that the number was greater than 7.

P(Ey|By) =

I




5.

[image: image12.png]Represent the event F1 as "getting a sum of 6 when 2 fair dice
are rolled" and event B2 as “getting two identical numbers when

2 fair dice are rolled".
Write the events E1 , B and E1 N Ej in set notation.

The value of 7(E1 N E3) is 1and the value 7(E2) is 6.

B ={(2.4),(3,3),(4,2), (5, 1)}
B ={(1,1),(2,2),(3,3),(4,4),(5,5), (6,6)}
EiNE; ={(3,3)




[image: image13.png]The probability of event E1| B2 is formulated as

R

Substitute n(E1 N E2) = 1 and n(E2) = 6 in the formula

nENE:
P(Bx|Ey) = “3E5) 16 calcuiate the value of P(E4|Ey) ,as

P(E1|Ez) represents the probability of getting the sum of 6 when,
given that two identical numbers appeared on rolling a 2 fair dice.

P(E1|E,)

1
6




6.

[image: image14.png]Represent the event E1 as "getting two identical numbers when
2 fair dice are rolled” and event B2 as "getting the sum of 9
when 2 fair dice are rolled".

Write the events B , B and By M Ej in set notation.

The value of 2(E1 N B2) is 0 and the value n(Ez) is 4.

B ={(1,1),(2,2),(3,3),(4,4),(5,5), (6,6)}
B2 ={(3,6),(4,5),(5,4), (6,3)}
ENE=90




[image: image15.png]The probability of event E1|E> is formulated as

P(Bi|Ey) — MB0E)

Substitute n(E1 N E2) = 0 and n(E2) =4 in the formula
BNy

P(B1|Ey) = "3E5) 16 caloulate the value of P(E4|Ez)  as

P(E\1|E») represents the probability of getting two identical

numbers, given that the number rolled was 9".

P(B1|By) =

CFSEY





7.

[image: image16.png]There are 13 hearts in a deck of 52 cards and one heart is drawn
in the first chance. Therefore, 12 hearts are remaining after
drawing a heart in the first chance.

When the card is drawn in the second chance, the total number
of cards left is 51, as the replacement is not allowed.

Calculate the probability of drawing a heart in the second
chance.

12 4
51 17




8.

[image: image17.png]There are 26 black cards which includes 13 spades in a deck of
52 cards.

One spade which is black, is drawn at the first chance.

When the card is drawn in the second chance, the total number
of black cards left is 25 and the total number of cards left is 51,
as the replacement is not allowed.

Calculate the probability of drawing a black card in the second
chance if the replacement is not allowed.

25

51




9.

[image: image18.png]There are four jacks and four 10s in a deck of 52 cards.

Two cases are possible: First is, when a jack is drawn in the first
chance and a 10 is drawn in the second chance. Second is, when
a10 is drawn in the first chance and a jack is drawn in the
second chance.

Calculate the probability of the first case.




[image: image19.png]Calculate the probability of the second case.

4. 416
52 51 2652



[image: image20.png]Add the probabilities of both the cases to obtain the probability of
drawing a jack and a 10.

16 16

2652 2652 2652
~0.0121





10.

[image: image21.png]There are four aces and four 4s in a deck of 52 cards.

Two cases are possible: First is, when an ace is drawn in the first
chance and a 4 is drawn in the second chance. Second is, when
2 4 is drawn in the first chance and an ace is drawn in the second
chance.

Calculate the probability of the first case.

4 4 16

52 51 2652




[image: image22.png]Calculate the probability of the second case.

4. 416
52 51 2652




[image: image23.png]Add the probabilities of both the cases to obtain the probability of
drawing an ace and a 4.

16 16 2

2652 2652 2652
~0.0121




11.

[image: image24.png]The conditional probability P(A|B) states the probability of
occurrence of event A when it is given that the event B has
ocourred.

As it is said in the condition that event F' has occurred and the
evaluation of probability of event ' is to be done. Therefore, to
evaluate the conditional probability P(E|F) , the number of commo
clements of event £ and event F' is divided by the number of
clements of F .

Another way to evaluate the conditional probability of event E|F' is
o divide the probability of event E N F' by the probability of event
F.




12.

[image: image25.png]The conditional probability P(+4|B) P(A|B) is the probability of
occurrence of event A4, given that the event B has occurred.

The conditional probability P(4|B) is formulated as.

P(AIB) = T

The product rule of probability for dependent events states that
P(ANB) = P(B)- P(A|B) or P(AN B) = P(4) - P(B|4) .
When the events are independent, the occurrence of event 4 has no
effect on the ocourrence of event B and the value of P(4)
becomes equal to the value of P(4|B) Therefore, the product rule

of probability for independent events is formulated as
P(ANB)=P(4) - P(B).




13.

[image: image26.png]When the events are independent, the occurrence of event 44 has no
effect on the occurrence of event B and the value of P(4) becomes
equal to the value of P(A|B) .

If the occurrence of event 4 has an effect on the occurrence of event B,
then the events are dependent.




14.

[image: image27.png]The sample space is {hh, ht, th, tt} when two fair coins are tossed
simuitaneously.

The probability of getting a head on the second coiniis § , which is equal
to 3 , whereas the probability of getting a head on both the coins is } -




15.

[image: image28.png]If it snows, then the instructor can be late for class. So, it is concluded that
the occurrence of snowfall affects the presence of the instructor in the.

class.
The event of snowing and the event of presence of the instructor in the

class, are not independent.




16.

[image: image29.png]Theology is the study and the discussion concerned with the god and
supernatural powers which is a contradiction to religious beliefs as
religion is not to discuss but to believe.

Having the knowledge that the college s religiously affiiated, affects
the occurrence of the event that four semesters of theology are
required to graduate from the college.

Itis concluded that the event of having four semesters of theology
and the event that the college is a refigiously affiiated school are not
independent.




17.

[image: image30.png]No connection is observed between the jungle A and the city NY.
Therefore the event that it rains in jungle A has no effect on the
occurrence of the event that an instructor writes a difficult exam in
the city NY.

The rain in the jungle A does not affect the writing of a difficult exam
by the instructor in the city NY.

The event of raining in the jungle A and the event of writing a difficult
exam by the instructor in the city NY are independent.




18.

[image: image31.png]The event that person T's next movie grosses over $200 million has no
effect on the occurrence of the event that party Ris going to have a
majority in Congress in the year 2024.

Therefore, the event that person T's next movie grosses over $200 million
and the event that party R is going to have a majority in Congress are
independent.




19.

[image: image32.png]When the events 4 and B are independent, the product rule of
probability is formulated as P(A N B) = P(4) - P(B) .
Represent a male child by M and a female child by F .

For a two child family, the sample space is

{(d, M), (M, F), (F,F),(F,M)} .

Represent the sample space for an event as S .

The number of elements in sample space is 4 which implies that the
value of n(S) = 4.

The event 4 that both the children should be of same sex, can be
represented as {(M, M), (F,F)} and the event B that at most
one child should be male can be represented as {(M, F), (F, M)}

There is no common element in an event 4 and B . Therefore, the
value of (4 N B) is 0.

The number of elements in an event 4  is 2 which implies that the
value of n(4) is 2.




[image: image33.png]Calculate the value of P(A) , P(B) and P(AN B) .

2
P)=2
71
=3
P(B)-2
T4
71
=3

0
PANB) =3
=0

Calculate the value of P(4) - P(B) .

P(B)- P(4) =

m.—
wim




                                                       [image: image34.png]



[image: image35.png]For a three child family, the sample space is
{(M,M, M), (M, F, F),(F,F,M),(F,M,F),(M,M,F),(M,F,M),(F,M,M),(F,F,F)}

Represent the sample space for an eventas S .

The number of elements in sample space is 8 which implies that the value of 7(S) =

Consider C' as the event that both the children should be of same sex and D' as the event for at most
one child should be male.

Express the event C' as € = {(M, M, M), (F,F,F)} andthe event D as
D ={(M,F,F),(F,M,F),(F,F,M)}

There is no common element in an event C' and D . Therefore, the value of n(C' N D) is 0.
The number of elements in an event C' is 2 which implies that the value of (C) is 2.

The number of elements in an event D is 3 which implies that the value of (D) is 3.

Calculate the value of P(C) , P(D) and P(C N D).

P(C) =

ST S




[image: image36.png]Py =3

P(CND)=

cwo

Calculate the value of P(C) - P(D) .

P(C)- P(D) =

@ .m»-A
8l e
i

The value of P(C) - P(d) is not equal to the value of P(C' N D) . Therefore, the events are not
independent.




20.

[image: image37.png]When the events 4 and B are independent, the product rule of
probability is formulated as P(A N B) = P(B) - P(4) .
Substitute the value of P(4) and P(B) in the product rule to
caloulate the value of P(4 N B) .

P(ANB) =

m‘,_cm»-
8
-




[image: image38.png]The addition rule of probability is expressed as
P(EUF) = P(E)+P(F)—P(ENF) where E and F are
two events.

Use the addition rule of probability to calculate the value of
P(AUB).

B[
S

P(AUB) =

I
e
+
ol
|~

w2
]

ESENE




21.

[image: image39.png]Represent P(E) as the probability of a firm being a construction firm, P(F') as the probability
of a firm being a manufacturing firm and P(4) as the probability of a firm having one to four
employees.

The probability P(A| E) represents that a firm has one to four employees, given that the firm is
a construction firm and P(A|F) represents the probability that a firm has one to four
employees, given that the firm is a manufacturing firm.

Write the values of P(E), P(F), P(A), P(A|E) and P(A|F).

P(E) = 0.1135
P(F) = 0.0449
P(4) = 0.6214

P(A|E) = 0.6930

P(A|F) = 0.4196




[image: image40.png]The product rule of probability of two events A and E is P(AN E) = P(E) - P(A|E).

Substitute P(E) = 0.1135 and P(A|E) = 0.6930 in the product rule to obtain the value of P(A N
E) which represents the probability that a firm has one to four employees and it is a construction
firm.

P(AN E) = (0.1135)(0.6930)
~ 0.0787




22.

[image: image41.png]Represent P(E) as the probability of a firm being a construction firm, P(F’) as the probability
of a firm being a manufacturing firm and P(A) as the probability of a firm having one to four
employees.

Therefore, P(A|E) represents the probability that a firm has one to four employees, given that
the firm is a construction firm and P(A|F) represents the probability that a firm has one to four
employees, given that the firm is a manufacturing firm.

Write the values of P(E), P(F), P(A), P(A|E) and P(A|F).

P(E) =0.1135
P(F) = 0.0449
P(4) = 0.6214

P(A|E) = 0.6930

P(A|F) = 0.4196




[image: image42.png]The product rule of probability of two events A and F is P(AN F) = P(F) - P(A|F).

Substitute P(F) = 0.0449 and P(A|F) = 0.4196 in the product rule to obtain the value of P(A N
F) which represents the probability that a firm has one to four employees and it is  manufacturing
firm.

P(AN F) = (0.0449)(0.4196)
~0.0188




23.

[image: image43.png]Represent P(E) as the probability of a firm being a construction firm, P(F) as the probability
of a firm being a manufacturing firm and P(A) as the probability of a firm having one to four
employees.

The probability P(A|E) represents that a firm has one to four employees, given that the firm is
a construction firm and P(A|F) represents the probability that a firm has one to four
employees, given that the firm is a manufacturing firm.

Write the values of P(E), P(F), P(A), P(A|E) and P(A|F).

P(E) = 0.1135
P(F) = 0.0449
P(4) = 0.6214

P(A|E) = 0.6930

P(A|F) = 0.4196




[image: image44.png]The product rule of probability of two events A and E is P(4 N E) = P(E) - P(A|E).

Substitute P(E) = 0.1135 and P(A|E) = 0.6930 in the product rule to obtain the value of P(A N
E) which represents the probability that a firm has one to four employees and it is a construction
firm.

P(AN E) = (0.1135)(0.6930)
~ 0.0787



[image: image45.png]The formula of conditional probability for two events E and A is defined as P(E|A) =
Substitute P(A N E) = 0.0787 and P(A) = 0.6214 in formula to obtain the value of P(A|E)
which represents the probability that a firm is a construction firm, given that the firm has one to four
employees.

P(ANE)
iR

_ 00787

T 06214
~0.1266

P(E|4)




24.

[image: image46.png]Represent P(E) as the probability of a firm being a construction firm, P(F) as the probability
of a firm being a manufacturing firm and P(A) as the probability of a firm having one to four
employees.

The probability P(A|E) represents that a firm has one to four employees, given that the firm is
a construction firm and P(A| F) represents the probability that a firm has one to four
employees, given that the firm is a manufacturing firm.

Write the values of P(E), P(F), P(A), P(A|E) and P(A|F).

P(E) = 0.1135
P(F) = 0.0449
P(4) = 0.6214

P(A|E) = 0.6930

P(A|F) = 0.4196



[image: image47.png]The product rule of probability for two events A and F is P(A N F) = P(F) - P(A|F).

Substitute P(F) = 0.0449 and P(A|F) = 0.4196 in the product rule to obtain the value of P(A N
F) which represents the probability that a firm has one to four employees and it is a manufacturing
firm.

P(ANF) = (0.0449)(0.4196)
~0.0188




[image: image48.png]The formula of conditional probability for two events F and A is defined as P(F|A) = %g"r'.

Substitute P(A N F) = 0.0188 and P(A) = 0.6214 in formula to obtain the value of P(A N F)
which represents the probability that a firm is a manufacturing firm, given that the firm has one to four
employees.

0.0188

0.6214
=2 0.0303

P(F|4)





25.

[image: image49.png]The conditional probability for events F' when event E is given, is represented as.
P(F|E) = %

Represent the event F' as a "full-time worker" and the event Q as a "part-time worker".
Represent the event A as "0-19 working hours", event B as "20-29 working hours", event
C as "30-39 working hours", event D as "40-49 working hours" and event E as "50 or
more working hours".

The probability P(F| E) represents the probability of a full time worker given, that the
working hours are 50 or more.

Write the value of n(F N E) and n(E).

n(F N E) =377

n(E) = 401




[image: image50.png]Substitute n(F N E) = 377 and n(E) = 401 in the formula to calculate the value of P(F|E).
The probabilty of a full time worker, given that working hours are 50 or more is 0.9401.

377

101
2 0.9401

P(F|B) =




