Probability

1. If P(A|B) = P(A'|B), then which of the following statements is true ? (2024)
(A) P(A) = P(A)

(B) P(A) =2 P(B)

(CO)P(ANnB)=1/2P(B)

(D) P(ANB) =2 P(B)

Ans. (C) P(ANB) =1/2P(B)

2.

E and F are two independent events such that P(E) = 06 and
P(E UF) = 0-6. Find P(F) and P(E U F).

(2024)

Ans.

P(E)=0.6= P(E) =04

P (E UF) = P(E) + P(F) - P(ENF)

= 0.6 = 0.4 +P(F) -0.4 P(F) = P(F) =

P(EUF)=1-P(ENF)

1_1
=1-04x E— =

3. Case Study Based Question: (2024)

According to recent research, air turbulence has increased in various regions
around the world due to climate change. Turbulence makes flights bumpy and
often delays the flights.

Assume that, an airplane observes severe turbulence, moderate turbulence or
light turbulence with equal probabilities. Further, the chance of an airplane
reaching late to the destination are 55%, 37% and 17% due to severe, moderate
and light turbulence respectively.
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On the basis of the above information, answer the following questions :
(i) Find the probability that an airplane reached its destination late.
Ans. Let A denote the event of airplane reaching its destination late
E1= severe turbulence

E2 = moderate turbulence

E3 = light turbulence

P(A) =P (E1) P(A|E1) + P(E2)P(A|E2) + P(E3)P(A|E3)

1 17
T3 100 + 100 + 100
1 (109) _ 109
3 \100/ ~ 300

(ii) If the airplane reached its destination late, find the probability that it was due
to moderate turbulence.

Ans. P (E2|A) = P(E2)P(A|E2)/P(A)

1 37

— 37100
- 109

300
_ 37
109
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i \ Previous Years’ CBSE Board Questions / -

13.1 Introduction
MCQ

1. Five fair coins are tossed simultanecusly. The
probability of the events that atleastone head comes :

upis

27 5 31 1
@ 55 ® 5 © = {d) =

(2023) |

2. A die is thrown once. Let A be the event that the

number obtained is greater than 3. Let B be the :

event that the number obtained is less than 5. Then : i

P{AwB)is
(a) -§- (b)

(1 mark)

W | L

A coin is tossed once. If head comes up, a die is :
thrown, but if tail comes up, the coin is tossed again.
Find the probability of obtaining head and number 4. :

(2021C) :

4, Two cards are drawn at random and one-by-one |
without replacement from a well-shuffled pack of 52
playing cards. Find the probability that one card is |
red and the other is black. (2020)

5. Fromapackof 52 cards, 3 cards are drawn at random
l.'_w’lﬂm::lult replacement). The probability that they are

two red cards and one black card, is

IETY (2 marks)

7. A box B, contains 1 white ball and 3 red balls. :
Another box B, contains 2 white balls and 3 red balls.
If one ball is drawn at random from each of the boxes |
B, and By, then find the probability that the two balls :
drawn are of the same colour. (Term ll, 2021-22) :

8. A bag contains cards numbered 1 to 25. Two cards :
are drawn at random, one after the other, without :
replacement. Find the probability that the number :

on each card is a multiple of 7.

P(B) = 0.3 and P{A 1 B) = 0.6, then find P(B" ~ A).

(2020) (An) |

10. Out of 8 outstanding students of a schoal, in which : mﬂ marks)
there are 3 boys and 5 girls, a team of 4 students :
is to be selected for a guiz competition. Find the

probability that 2 boys and 2 girls are selected.
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13.

(2020C) |
. A bag contains 3 black, 4 red and 2 green balls. If

three balls are drawn simultaneously at random, :
then the probability that the balls are of different §

colours is : (2020) (Ap] :

(Term I, 2021-22C) |
9. If A and B are two events such that P(A) = 0.4,

(Al EDI?J -

o

i - (4 marks)

11

A bag A contains 4 black and & red balls and bag B
contains 7 black and 3 red balls. A die is thrown. If 1 or
2 appearsonit. then bag A ischosen, otherwise bag B. If
two balls are drawn at random (without replacement)
from the selected bag. find the probability of one of
them being red and another black.  (Delhi 2015) f_r

13 2 Conditional Probability

P12,

14.

i 16,

For two events A and B, if P{A) = 0.4, P(B} = 0.8 and

P(B/A) = 0.6, then P& L B) is

(a) 024 (b) 03 (c) 048 (d) 094
(2023}

If for any two events A and B,

P{A}=%and mne}=%, then P(B/A) is

@ L

1 7 17
10 8 “ 8 =

20

(2023)
In the following questions, a statements are
Assertion (A) is followed by a statement of Reason
(R). Choose the correct answer out of the following
choices:

Assertion (&) : Two coins are tossed simultaneously.
The probability of getting two heads, if it is known

that at least one head comes up, is %

Reason (R) : Let E and F be two events with a random
P{EF)

experiment, then P{F/E)=

(a) Both {A) and (R) are true and (R) is the correct
explanation of (A)

(b} Both (&) and (R) are true, but (R) is not the
correct explanation of the (A)

{c) (A)istrue, and (R)is False.

(d) (A)is false, but (R} is true. (2023)

A card is picked at random from a pack of 52 playing
cards. Given that the picked card is a queen, the
probability of this card to be a card of spadeis

@z O~ @7 @ 3
(2020) (Ap)

Find [P{BM} + P{A/B)], if P{A) = PI:E] == and
PlAU E]- == ff:'ﬂ-?ﬂl
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17. 12 cards numbered 1 to 12 (one number on one If the events of solving the problem are independent,
card), are placed in a box and mixed up thoroughly. find the probability that at least one of them solves it.
Then a card is drawn at random from the bos. If it is (2020) I.'Ih:
known that the number on the drawn card is greater —_—
than 3, find the probability that the card bears an : (2 marks)

odd number. {Al 2015) l@,]

18. Mother. father and son line up at random for afamily : 24 The probability that A hits the target is _1, and the
photo. If A and B are two events given by A = Sonon 3

one end, B = Father in the middle, find P(B/A). probability that B hits it, is § If both try to hit the

2019} :

.|" o target independently, find the probability that the

1%. A black and a red die are rolled together. Find the : ¢ + i hit (Term Il 2021-22)
conditional probability of obtaining the sum 8, given arget is hit erm,

that the red die resulted in a number less than 4. ! 27 Events A and B are such that
(2018) :

1 7 -y
; P(A)==. P(B)=—= andP(ALB)=~
BT (4 marks) =3 Pifl=g3 andP(AuB)=2
20, Assume that each born child is equally likely to be a ; ;
boy or a girl. If a family has two children, what is the | Find whethey the. cvents A and B ane ’”depe”de“fﬂ:
conditional probability that both are girls? Given that : not. (Term 1, 2021-22) (Ap)
2 TEYRINE S S Deihi 2014) (2] | 25 The probability of finding a green signal on a busy
W atleastonels B 1Deih - ) (Ap] crossing X is 30%. What is the probability of finding
21. A couple has 2 children. Find the probability that : a green signal on X on two consecutive days out of
both are boys, if it is known that i Mhiaa? (2020)
(il oneof themis a boy, i :
{ii} theolderchildisaboy. (Delhi 2014C) : 29. Giventwo independent events A and B such that P(A)
_[5_.!"15 —_—— : =0.3 and P(B) = 0.5, find P(A’ ~ B"). (2020)

22, Consider the experiment of tossing a coin. If the coin 30. The probability of two students A and B coming to

shows head, toss it again, but if it shows tail, then !

. 2 4 . ,
theow & die. Elnd the conditfonal trobailliiy o the | Sohoolontimeane o and o espactivell Assuming

event that 'the die shows a number greater than 4' that the events ‘A coming on time' and ‘B coming on
given that 'there is at least one tail’ {Delhi 2014C) time' are independent, find the probability of only
13'3 Mu!tiplication ThEDI’EITI on : one of thern coming to school on time. (201%9)
Probability | 31. A die marked 1, 2, 3 in red and 4, 5, 6 in green is
tossed. Let A be the event "number is even” and B be
(4 marks) . theevent “number is marked red”. Find whether the
23. A bag contains 3 red and 7 black balls. Twao balls are events A and B are independent or not.
selected atrandomone-by-onewithout replacement. : (Delhi 2019) I’Anl':
If the second selected ball happens to be red, what is OR o

the probability that the first selected ball is also red? :

(Delhi 2014C) fEl:l A die, whose faces are marked 1, 2, 3 in red and

4,5, 6ingreen, is tossed. Let A be the event "number

13.4 Independent Events obtained is even” and B be the event "number
MCO obtained is red”. Find if A and B are independent

: events. (Al 2017)

24. If A and B are two independent events with P(A) = % 32. Prowve that if E and F are independent events, then

and P(B) = %, then P{B’|4) is equal to the events E' and F are also independent. (Delhi 2017)

b 1 (4 marks)

¥
@ 3 3 :
i 33, Ina game of Archery, each ring of the Archery target
{d) E d) 1 (2020)( H‘J is valued. The centremost ring is worth 10 points
4 - and rest of the rings are allotted points ? to 1 in
{1 mark) . sequential order moving outwards.
25. A problem is given to three students whose Archer A is likely to earn 10 points with a probability
probabilitiesof solvingitare —, L+ and & respectively. | ©f 0.8and Archer B is likely to earn 10 points with a
34 6 i probability of 0.9,

Get More Learning Materials Here : m @& www.studentbro.in



-------- 2 points

& s s === 3points
......... 4 points
« - 5 points

(4 marks)

{39

Based on the above information, answer the following

questions :

If both of them hit the Archery target, then find the

probability that

(a) exactly one of them earns 10 points.
(b} both of them earn 10 points.

(Term Il, 2021-22, 2020) |

34. A and B throw a pair of dice alternately. A wins the
game if he gets a total of 7 and B wins the game if he
gets a total of 10. If A starts the game, then find the i

probability that B wins. (Delhi 2016) :

35. Probability of solving specific problem independently

by A and B are % and % respectively. If both try to

solve the problem independently, find the probability

that
(i] the problem is solved

(i
{Il} exactly one of them solved the problem.

(Delhi 2015€) (Ag) |

(5/6 marks)

36. If A and B are two independent events such that

F!ﬁnﬁi:% and HAHE}=% . then find P(A) and P{B).

(Delhi 2015)

13.5 Bayes' Theorem
XM (2 marks)

37. There are two bags. Bag | contains 1 red and 3 white
balls, and Bag Il contains 3 red and 5 white balls. A :
bag is selected at random and a ball is drawn from it. |

Find the probability that the ball so drawn is red in

B
4%

colour. (Term I, 2021-22}

38. A purse contains 3 silver and & copper coins and a :
second purse contains 4 silver and 3 copper coins. If a
coin is drawn at random from one of the two purses,

find the probability that it is a silver coin.  (2020) I_E'.:'._b!
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Case study : A building contractor undertakes

a job to construct 4 flats on a plot along with

parking area. Due to strike the probability of many

construction workers not being present for the job

is 0.65. The probability that many are not present

and still the work gets completed on time is 0.35.

The probability that work will be completed on time

when all workers are present is 0.80.

Let E; : represent the event when many workers

were not present for the job;

E, : represent the event when all workers were

present; and

E : represent completing the construction work on

time.

Based on the above information. answer the

following questions :

i) What is the probability that all the workers are
present for the job?

(i} What is the probability that construction will be
completed on time?

(iii) What is the probability that many workers are
not present given that the construction work is
completed on time?

OR

What is the probability that all workers were
present given that the construction job was
completed on time? (2023)

There are two boxes, namely box-1 and box-1l. Box-|
contains 3 red and & black balls. Box-1l contains 5 red
and 5 black balls. One of the two boxes, is selected at
random and a ball is drawn at random. The ball drawn
is found to be red. Find the probability that this red

ball comes out from box-11. fTer'rm N, 2021-23)

There are two bags, | and |l. Bag | contains 3redand 5
black balls and Bag Il contains 4 red and 3 black balls.
One ball is transferred randomly from Bag | to Bag |l
and then a ball is drawn randomly from Bag I1. If the
ball so drawn is found to be black in colour, then find
the probability that the transferred ball is also biad:_k.:

(2020) (Ev|

A bag contains 5 red and 4 black balls, a second bag
contains 3 red and & black balls. One of the two bags
is selected at random and two balls are drawn at
random (without replacement), both of which are
found to be red. Find the probability that these two
balls are drawn from the second bag. (2020 C)

A bag contains two coins, one biased and the other
unbiased. When tossed. the biased coin has a 60%
chance of showing heads. One of the coins is selected
at random and on tossing it shows tails. What is the
probability it was an unbiased coin? (2020)

In a shop X, 30 tins of ghee of type A and 40 tins of
ghee of type B which look alike, are kept for sale.
While in shop Y, similar 50 tins of ghee of type A and
60 tins of ghee of type B are there. One tin of ghes is
purchased from one of the randomly selected shop
and is found to be of type B. Find the probability that

itis purchased from shop Y. (2020) |'E':'h:
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45.

44,

50.

Suppose a girl throws a die. If she gets 1 or 2, she :
tosses a coin three times and notes the number of :
tails. If she gets 3, 4, 5 or &, she tosses a coin once
and notes whether a'head' or 'tail’ is obtained, If she :
obtained exactly one ‘tail, what is the probability :

(2018) (An) |

Often it is taken that a truthful person commands, :
more respect in the society. A man is known to speak :
the truth 4 out of 5 times. He throws a die and reports :
that it is a six. Find the probability that it is actually a :
six. Do you also agree that the value of truthfulness :
(Delhi 2017) :

Of the students in a school, it is known that 30% :
have 100% attendance and 70% students are |
irregular. Previous year results report that 70% of
all students who have 100% attendance attain A :
grade and 10% irregular students attain A grade in :
their annual examination. At the end of the year. one
student is chosen at random from the school and he
was found to have an A grade. What is the probability :
that the student has 100% attendance ? Is regularity :
required only in school? Justify your answer. (Al 2017) i5

Three persons A, B and C apply for a job of Manager :
in a Private Company. Chances of their selection (A,B :
and C) are in the ratio 1: 2 : 4. The probabilities that A, :
B and C can introduce changes to improve profits of :
the company are 0.8, 0.5 and 0.3 respectively. If the :
change does not take place, find the probability that it

{Delhi 2016) (An]

A bag contains 4 balls. Two balls are drawn at random
{without replacement) and are found to be white. :
What is the probability that all balls in the bag are
(Al 2016) :

Three machines E;, E; and E; in a certain factory
producing electric bulbs, produce 50%, 25% and
25% respectively, of the total daily output of electric | 27-
bulbs. 1t is known that 4% of the bulbs produced by |
each of machines E, and E; are defective and that 5% |
of those produced by machine E; are defective. If one

bulb is picked up at random from a day's production, :

that she threw 3, 4, 5 or & with the die?

|leads to more respect in the society?

is due to the appointment of C.

white?

calculate the probability that it is defective.
(Foreign 2015) (An)

N (5/6 marks)

51
21,
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In answering a question on a multiple choice test, a

student either knows the answer or guesses. Let %

be the probability that he knows the answer and % :

be the probability that he guesses. Assuming that a :
student who guesses at the answer will be correct !

with probability —;-‘ What is the probability that the
student knows the answer, given that he answered it
(2023)
A manufacturer has three machine operators A, B |

and C. The first operator A produces 1% of defective |
items. whereas the other two operators B and C !

correctly?

! 58.

c=x

produces 5% and 7% defective items respectively. A
is on the job for 50% of the time. B on the job 30%
of the time and C on the job for 20% of the time. All
the items are put into one stockpile and then one
itermn is chosen at random from this and is found to
be defective. What is the probability that it was
produced by A7 (Delhi 201%7) I]!ljt

An insurance company insured 3000 cyclists, 6000
scooter drivers and 9000 car drivers. The probability
of an accident involving a cyclist. a scooter driver and
a car driver are 0.3, 0.05 and 0.02 respectively. One
of the insured persons meets with an accident. What

is the probability that heis acyclist? (Al 2019) |Eh

. There are two boxes | and 1. Box | contains 3 red and

6 black balls. Box Il contains 5 red and "n’ black balls.
One of the two boxes, box | and box |l is selected at
random and a ball is drawn at random. The ball drawn
is found to be red. If the probability that this red ball

comes out from box Il is g ,find the value of 'n’.
{2019}

Bag A contains 3 red and 5 black balls, while bag B
contains 4 red and 4 black balls. Two balls are trans-
ferred at random from bag A to bag B and then a ball
is drawn from bag B at random. If the ball drawn from
bag B is found to be red find the probability that two
red balls were transferred from A to B.

(Foreign 2014)

In a factory which manufactures bolts, machines A,
B and C manufacture respectively 30%. 50% and
20% of the bolts. Of their outputs 3, 4 and 1 percent
respectively are defective bolts. A bolt is drawn at
random from the product and is found to be defective.
Find the probability that this is not manufactured by
machine B. Al 2015)

A bag contains 4 red and 4 black balls, another bag
contains 2 red and & black balls. One of the two bags
is selected at random and two balls are drawn at
random without replacement from the bag and are
found to be both red. Find the probability that the

balls are drawn from the first bag. (Delhi 2015C) [Eril~
In answering a question on a multiple choice test. a

student either knows the answer or guesses. Let %

be the probability that he knows the answer and %

be the probability that he guesses. Assuming that
a student who guesses the answer will be correct

with probability %, what is the probability that the

student knows the answer given that he answered it
correctly? (Al 2015C)

Acard froma pack of 52 playing cards is lost. From the
remaining cards of the pack three cards are drawn at
random (without replacement) and are found to be
all spades. Find the probability of the lost card being

aspade. (Delhi 2014) (An)

@,g www.studentbro.in



&0,

63.

There are three coins. One is a two-headed caoin |
(having head on both faces), another is a biased coin
that comes up heads 75% of the times and third
is also a biased coin that comes up tails 40% of the |
times. One of thethree coinsis chosen at randomand
tossed, and it shows head. What is the probability | ©%-
(Al 2014) :

An insurance company insured 2000 scooter drivers,
4000 car drivers and 4000 truck drivers. The :
probability of an accident for them are 0.01,0.03and
i 70.
with an accident. What is the probability that heisa |
(Foreign 2014) (Ey)

A man is known to speak the truth 3 out of 5 times, !
He throws a die and reports that it is "1. Find the
(Dethi 2014C) (Ap) :

An urn contains 4 balls. Two balls are drawn at
random from the urn (without replacement) and are :
found to be white. What is the probability that all the |
(Al 2014C)

that it was the two-headed coin?

(.15 respectively. One of the insured persons meets

scooter driver or a car driver?

probability that it is actually 1.

four balls in the urn are white?

Random Variables and its Probability
Distributions

IETYM (2 marks)

&4,

66,

&7.

Let X be a random wvariable which assumes values
Xy, X3, Kg, ¥y such that 2P(X =x,) = 3P(X =x,) = P(X=
%3) = 5P (X = x,4). Find the probability distribution of X. !

(Termll, 2021-22) :

. A coin is tossed twice. The following table shows the

probability distribution of number of tails

X 0 1 2
P(X) K &K 2K
(a) Find the value of K.

{b} Is the coin tossed biased or unbiased? Justify :
{Term ll, 2021-22) :
Two balls are drawn at random from a bag containing |
2 red balls and 3 blue balls, without replacement. Let :
the variable X denotes the number of red balls. Find
the probability distributionof X.  (Term I, 2021-22)

The random variable X has a probability distribution
P(X) of the following form, where 'k’ is some number,

YOUr answWwer.

k, if x=0
2k, ifx=1
Pl¥=x)= 2k fxmd

0, otherwise

Determine the value of ‘K.

Y (4 marks)

68.
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The probability distribution of a random variable X,

where k is a constant is given below :
0.1 ifx=0
e Jo i x=1
PUC=X= 14, i x=20r3
0. otherwise

(Delhi 2019) )

74,

| 75.

c=x

Determines

a) thewalue ofk

(b) Plx<2)

(c) Mean of the variable X (2020) (An)

Three rotten apples are mixed with sewven fresh
apples. Find the probability distribution of the
number of rotten apples, if three apples are drawn
one by one with replacement. Find the mean of the
number of rotten apples. {2020)

The random variable X can take only the values 0, 1,
2, 3. Giventhat PX=0)=P{X=1)=pand P(X=2) =
P{X = 3) such that Ep,xf = 2%px;, find the value of p.

(Delhi 2017) (in)

Inagame, amanwins¥ 5 for getting anumber greater
than 4 and loses ¥ 1 otherwise, when a fair die is
thrown. The man decided to throw a die thrice but
to quit as and when he gets a number greater than 4.
Find the expected value of the amount he wins/loses.

(Al 2014)

Let X denote the number of colleges where you will
apply after your results and P(X = x) denotes your
probability of getting admission in ¥ number of
colleges. It is given that

kx Jdfx=00rl
o | 2kx Jfx=2
PX=2=18-%) ifxm30rd
0 Jf k=4

where k is a positive constant. Find the value of k.
Also find the probability that you will get admission

in
(I} exactlyonecollege
(if) atmost 2 colleges

(i} atleast 2 colleges. {Foreign 2016) [_,!T_nh

Threecards aredrawn successively with replacement
from a well shuffled pack of 52 cards. Find the
probability distribution of the number of spades.
Hence find the mean of the distribution.

(Al 2015) (Ev)

From a lot of 15 bulbs which include 5 defectives,
a sample of 2 bulbs is drawn at random (without
replacernent). Find the probability distribution of the
number of defective bulbs. (Delhi 2015C)

Three cards are drawn at random (without
replacement) from a well shuffled pack of 52 playing
cards. Find the probability distribution of number of
red cards. Hence find the mean of the distribution.

(Foreign 2014) (Ev]

Aclass has 15 students whose ages are 14, 17, 15, 14,
21,17,19,20,146,18, 20,17, 16, 17 and 20 years. One
student is selected in such a manner that each has
the same chance of being chosen and the age X of the
selected student is recorded. What is the probability
distribution of the random variable X? Find the mean
of X (Al 2014C)
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(5/6 marks)

77. A box contains 10 tickets, 2 of which carry a prize
of ¥ B each, 5 of which carry a prize of ¥ 4 each, and :
remaining 3 carry a prize of T 2 each. If one ticket is
drawn at random, find the mean value of the prize.

(2023} :

78. Two numbers are selected at random (without
replacement) from the first six positive integers. Let X
denote the larger of the two numbers obtained. Find :

L 79.

the probability distribution of the random variable X,
and hence find the mean of the distribution.
(Al 2014)

In a game, a man wins rupees five for a six and loses
rupee one for any other number, when a fair die is
thrown. The man decided to throw a die thrice but
to quit as and when he gets a six. Find the expected

value of the amount he wins/loses. (Al 2014C) IE

)\ CBSE Sample Questions /%

13.1 Introduction
YT (3 marks)

1 Threefriends go for coffee. They decide who will pay :
the bill, by each tossing a coin and then letting the
"odd person” pay. There is no odd person if all three
tosses produce the same result. If there is no odd
person in the first round, they make a second round
of tosses and they continue to do so until there is
an odd person. What is the probability that exactly
three rounds of tosses are made? {2022-23)

13.2 Conditional Probability
(2 marks)

2. Given that E and F are events such that PIE) = 0.8,
PF)= D? P[EHF] ﬂ& Find P'[.EIF}

(2020-21) (Ag)

13.4 Independent Events
(1 mark)

3. The probabilities of A and B solving a problem

independently are %and% respectively. If both of

them try to solve the problem independently, what is
the probability that the problem is solved?(2020-21)

13.5 Bayes' Theorem
MCQ

Case study-based questions are compulsory. Attempt any 4

sub parts from each question. Each sub-part carries 1 mark.

4. In an office three employees Vinay, Sonia and Igbal !

7
L
o\ =

Based on the abowe information answer the

following:

[I]  The conditional probability that an error is
committed in processing given that Sonia
processed the form is

(a) 00210 (b} 004 (c) 047 (d) 0.06

(i} The probability that Sonia processed the form
and committed an error is
(a) 0005 (b} 00056 (c) 0.008 (d) 0.48

rlll:l The total pl‘l]babllit‘y of l:ﬂrnmlttlng an error in
processing the formis
(a) O (b) 0047 () 0234 (d) 1

(iv) The manager of the company wants to do a
quality check. During inspection he selects
a form at random from the days output of
processed forms. If the form selected at random
has an error, the probability that the form is not
processed by Vinay is
30 20 17
(a) 1 (b) = (c) ] (d) =
(vl Let A be the event of committing an error in
processing the form and let Ey, E; and E; be the
events that Vinay, Sonia and lgbal processed the

3
form. The value of Y P(E;| A)is
ury

(a) O (b) 003 () 006 (d 1
(2020-21)

process incoming copies of a certain form. Vinay : - (4 marks)

process 50% of the forms, Sonia processes 20% and

; 5|

Igbal the remaining 30% of the forms. Vinay has an

error rate of 0.04, Sonia has an error rate of 0.04 and
Igbal has an error rate of 0.03.
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There are two antiaircraft guns, named as A and B.
The probabilities that the shell fired from them hits
an airplane are 0.3 and 0.2 respectively. Bath of them
fired one shell at an airplane at the same time.
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() What is the probability that the shell fired from
exactly one of them hit the plane?

of them hit the plane, then what is the probability :
that it was fired from B? (2022-23)

accident prone.

Detailed gie 40 (e] &

A

[c): Since each coin turns up on either a head or tail.
Total possible outcomes = 27 = 32

Let A be the event that all tails comes up.

nfA)=1{ie, (T, T.T.T.T)

I 3
5o, required probability =1-P(A)= 1—5-32
2. (d):Here, A=[4,56),B={12 3 4]
AnB=14]
MNow, P{Aw1 B} = P[a)+ P(B) - P{A m B}
- E-‘-i-lﬂ 1
6 & b6

3.

We have the sample space associated with the given

random experiment as follows
{(H. 1),(H. 2).{H, 3).(H, 4), (H. 5}, (H, &), (T. H), (T, T)}

So, the total number of elementary events =
There is only one way in which head and number
occurring Le.. (H, &)

5o, the required probability =—

Get More Learning Materials Here : &

8=n(5)

nlE}=1
nE) 1
ni5} T8

Based on the given information, answer the following

questions.

(i) What is the probability that a new policyholder
will have an accident within a year of purchasing
a policy?

(ii) Suppose that a new policyholder has an accident
within a year of purchasing a policy. What is the
probability that he or she is accident prone?

(Term Il, 2021-22)

Random Variables and its Probability

(if) Ifitis known that the shell fired from exactlyone : Distributions

m (2 marks)

An insurance company believes that people can be : P 7.
divided into two classes: those who are accident :
prone and those who are not. The company’s :
statistics show that an accident-prone person will :
have an accident at sometime within a fixed one-year :
period with probability 0.6, whereas this probability : 8.
is 0.2 for a person who is not accident prone. The :

company knows that 20 percent of the population is :

A bag contains 1 red and 3 white balls. Find the
probability distribution of the number of red balls if
2 balls are drawn at random from the bag one-by-one

without replacement. (Term 1, 2021-22) (Ev)

A refrigerator box contains 2 milk chocolates and
4 dark chocolates. Two chocolates are drawn at
random. Find the probability distribution of the
number of milk chocolates. What is the most likely
outcome? (2020-21)

m (3 marks)

9.

4,

Find the mean number of defective items in a sample
of two items drawn one-by-one without replacement
from an urn containing 6 items, which include 2
defective items. Assume that the items are identical
in shape and size. (2022-23)

2% 34 24 98

R d probability = o x =04 20 22

equired probability 3 51+52x51
_ 5,26 26 26
52 51 51

5 We have n(s) =

Pmbabmty that first drawn card is red ie., P’{Ril-—

Probability that second drawn card is black i.e.. P(B)= %%
Probability that third drawn card isred i.e., P(R,)= %
¢ So, required probability = P(R,) x P(B) x P(R,)
’ _26 26 25 13
T52 51 50 102
& : ‘e.xic,xic
: 6. Required probability = _1.#
i 3
- 4x3x2 2
GuTxB 7
32
m @ www.studentbro.in



7. B, contains 1 white ball and 3 red balls.
B, contains 2 white balls and 3 red balls.
P{two ball drawn of same colour)

= P{white ball of B, and white ball of B,) or Plred ball of B, ;
 Also,AnB = (HH} = PANB) =7

and red ball of B,)
123 3% 2 % M

“4'5'3°5 20 20 20

. S5Since the bag contains cards numbered 1 to 25.

So, the numbers which are multiple of 7 are [7, 14, 21}
: o a 2z 1

Required probability -Exﬁ-ﬁ

9. We have, P(A) = 0.4, P{B) = 0.3 and PlA U B) = 0.6

10. Total number of students = 8

The number of ways to select 4 students out of 8 students

8!
414
The number of ways to select 2 boys and 2 girls
3 5

.. B _ =] e
= EIK CI-EEKE_EQ-EHI-G-EG

=8y =——=70

. - 30 3
Re d probability =s—=—.
quired probability =Z-=3

11. Probability of choosing bag A = P{A)=

£
3

L | b2 o b

Probability of choosing bag B = P{B) = %:

Let E, and E; be the events of drawing a red and a black ball

from bag A and B respectively.

G =

p{Eﬂ " IDCZ

7 3
Cyx™C
and P(Ez) = —1?“:: 1
2

Required probability = P{A) x P(E4) + P(B) x P{E2)

1 Soexter 2 76 B 14 92
. = = — e — o m—
3° ¢, '3 ¢, 45 45 45
12. (d): We have, P(A) = 0.4, P(B) = 0.8 and P{B/A) = 0.6
P{ANB)
We know that P{B/A)=
‘e know that P{BfA) PIA)
P{ANB)
0b=—
- 0.4

= PAnB)=024

Now, P(AUB) = P(A) +P(B) -P(A~ B)=0.4+0.8-0.24=0.96 |

Hence, P(A U B) = 0.96
PBRA)_7/10 7
P(A)

13. (c):Wek that, P{B/A)= = =
cl:We know that, P(B/A) 2758
14. (a):Sample space = {HH, HT, TH.TT}
Let A be the event of coming up two heads

A={HH] = P[A}=%
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' So, required probability =P(A/B)=

S0, assertion is true.

W ey Points ()

Now, P{A)= —— =

c=x

i and B be the event of coming up atleast one head

B=[HH,HT.TH1=>P:B]=§

P{ANB)
P(B)

Also, reason is true and it is the correct explanation of
i assertion.

i 15. (c} : Let A be the event that the card is a spade and B
9. P(AnB)=PlA)+ P(B) - PIAUB) =0.4+0.3-06=0.1 be the event that the picked card is a queen.
Now, P(B’ ~ A} =P{A-B)=P[A)- PIAnB)=0.4-0.1=03 We have atotal of 13 spades and 4 queen cards.

i Alsoonly one queen is from spade.

1
_PANE) 55 1
PAB) PB) 4 4
52

= Astandard 52-card deck comprises 13 cards in each of
the four suits : clubs, diamonds, hearts and spades.

P 3 2 3
; 16. We have, PA)=—P(B)= and PIAUB)=—
: Mo,

3.2 3 1+44-6_1

| PLANB)=P(A)+P(B)-PAUB)=—+2-2=212"0- 2

10 5 5 10 10

P(AnB) P{ANB)
P(A)  P(B)

[PIB/A)+P{A/B)]=

1 L
3/10 2/5 3 4 12

17. The sample space, 5 is given by

§=01,2,3,4,5,6,7,8,9 10,11, 12}

Let A be the event that number on the drawn card is odd,
and B be the event that number on the drawn card is
greater than 5.

A=[1.3,5,7,9 11}
B={6,7,8,9,10,11,12)

and, AnB={7.9.11}

nfd) &

n(s) 12’

B) PBY 7/12 7

. Hence, required probabilityis 3.
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18. Let M, F and 5 denaote mother, father and son
respectively.
Sample space S = [MFS, MSF, FMS, FSM, SMF, SFM]
Given, A = Son on one end i.e., [MF5, FMS, SMF, SFM]
and B =Father inthe middle i.e., B = {MF5, SFM)

A B =[MFS, 5FM]

2 2.1

PMJ-—-— P{B}-E-Eand Pmﬁﬂ}-ﬁ -
_FlAnB) 1/3_1
P(B|A)= S 5753

1%, E:5um 8 and F:'red die resulted in a number less than 4’ 2

23, Let A be the event of drawing a red ball in first draw
: and B be the event of drawing a red ball in second draw.

(2,3), (3, 1), (3, 2), (3, 3), (4 1), (4, 2),(4,3),(5 1),

ie.E=[(2,8).(3,5), (4. 4),(5 3), (6 2)]
le,F={(1,1),(1,2),(1, 3),{2, 1),(2, 2),

(5,2),15, 3), (6, 1), (6, 2), (6. 3)}
Hence, EnF ={(5,3),(6, 2)], P(E) = 5/36,
P(F) = 18/36, PIE F) = 2/36
Required probability = P (E/F)
PIENF)_ 2/36 2 1
“TPF) 18/36 18 9

20. Let G, (i=1,2) and B, (i = 1, 2) denote the it
or a boy respectively.

Then sample space is,
5 = [G!'Gzﬂ G!.BE? B]_Gz| E']_BZ]

that at least one of the children is a girl.

Then A ={G,G,], B = [G4G, B,G3}

and C = [B,Gs, GG, G4Bs]

= AnB=[G,G;land AnC =[G,G;]

P{A NnB) _ iM 1
“PB) 2/4 2

P{AnC] 1/4 1
P(C) 34 3

[l Required probability = P(A/B) =

(Il Required probability = P{A/C) =

21. LetBfi=1,2)and Gji= 1, 2) denote the " childisa boy :

or a girl respectively.
Then sample space is, § = [B,B,, B, G;, G485, GG}

is a boy.
A= (BB}, B =[G,B,, B,G,. B,B;]
C={B,8,.B,G,}= AnB =[B,B,}and AnC={B,B.)]

ik ¥ e F{AnB) 1/4 1
(il  Reguired probability = P{A/B) = PIE) 3!4 0
- ; e = P{AnC}_Hd_‘;I._
(Il Reguired probability = P{4/C) PIC) =57i~3

22, The sample space 5 of the given random experiment is

S={(H,H), (H, T, (T, 1), (T, 2), (T. 3),(T, 4), (T, 5).(T, &)}

Let A be the event that the die shows a number greater

than 4 and B be the event that there is at least one tail.

Get More Learning Materials Here : &

the firstdraw =

childisagirl :

X nswerTivs (7]
Let A be the event that both children are girls, B be the :
event that the youngest child is a girl and C be the event :

24. [c)

| =P(B)=1-P(B)= 1-2=2
Let A be the event that both are boys, B be the event that :
one of them is a boy and C be the event that the older child
problem by three students and P{4), P(B). P{C) be their

probability of solving the problem respectively.

c=x

A={[(T,5),(T.6)}

- andB=({T, 1).(7,2).{T,3), (T 4).(7.5), T, 6}H1)
| AnB={(T,5), (T, 6]

P(B) = PU(T, 1)} + P(T, 2)} +P{(T, 3)}
+P{(T, 4)1 + P{(T. 5)} + P((T. &)} + P{(H. T)}

gt a2 3, 1.3
I EVAEVIEVIEVIEVREV AV WY
11
i PIANB)=P(T 5)}+P((T, 6”'_*5 -
: 1/6 2
Required probabili LPACH) T
equired probability =piasm= = 349

3, 3

MI=E-E

MNow, PIB/A) = Probability of drawing a red ball in the
second draw, when a red ball already has been drawn in

% 2

%, 9

The required probability = P{A ~ B)
= P(A)-P(B/A) =—-x 2=

1079 15

= Conditional probahbility is calculated by multiplied the
probability of the preceding event by the renewed
probability of the succeeding event.

: Given, A and B are independent events.

Alsa, P(A) = % and P(B) = %

PIB’ M A)
Now, P(B’|a) = ZE0A)
P{E’|A) PA)
- PEPA) [+ A Bareindependent events]
P{A)
13

4
25. Let A, B, C be respectively the events of solving

1 1 1
P(A) = EpHE}“ E El“dpl{c}“g
Required probability =1 - P(A nB i C)
=1-P{A) P(B) PT)
(. A,B,Careindependent ... A, B, C are alsoindependent)
=1-[1-PAA)[1-PB)][1-PO]
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26.

| Quecrim - 4
T Leptew-2) Wiy B
(A W) a2 - (MR
3
P LS W) = 2 - (g
3 -
P LA doesiy wr) s 11 , fvew vt ) ~5)
2 3 ‘ A R
pen) = g =
1.
P (B decwir Mﬂ"‘a 2
/ . AnF . i - i3
A / '_(Q') & i . ‘
Ll As WS&&..!!L_:&AMH! “5“‘:‘:[)‘
s peah. ra)
— CPLANG) = tea) #CR)
3 P (ot w W) - 1- O tCane wr W)
Tod- vty v S
- . ‘1' ;.!_._,3_ > "
o . 2
45 L ;_/
Py
E :/ 3 - :
a— S —_——
I__.. | e - rwhhﬂq o _i-ﬂa!._l'_ bewny bl
N i :I. ; LI - i a Sl
_ E e
5 ¥ e - et S )
- T e " [Topper's Answer, 2022]

27. Given: p{.q}%, P{B]=1_2" P{Euﬁ}:%

To find whether A and B are independent or not.
Two events are independent if PlA~B)=F{A)-P{B)
PlAUB)=1-PlANB)

= Lo1_plAnB) = PAAB) = 1_%%
1.7 7
and P(A) - P(B) = E 1224

Since P{A~ B)= P(A) - P(B)
-~ Aand B are not independent.

28. Let G be the event of a green signal.
Required probability = P{GGG") + PIG'GG)

[ ) s

10 10 100 10 10 100
g 63 126 63

mm 1000 1000 500
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29. Given, A and B are independent events. 5o,
A’ and B' are also independent events.

Now, P(A’ 1 B) = P(A) x P(B)

=[1-P(A)][1 - P(B)] =[1 - 0.3][1 - 0.6]

[Given, Pla) = D.3 and P(B) = 0.&]
=07x04=028
30. Let A denotes the student A coming school on time
and Edenutes the studem B coming school on time.

Pw- and P(B)==

So, we have, F{E}=1 ~P(A)= 1-§ Y

4 3
and P(B)=1-P(B)= 1-?-$

=ifLn

Probability of only one of them coming to school on
time =P{AnEB)+B{AnEB)
=P{A)xP(B)+P{A)xPIB)
5 4 2 3 20 & 24

7777 T e a9
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31. We have, 5=[1. 2, 3, 4, 5, &} and A be the event that ! (i) P (problem is solved)
number is even = [2, 4, &) I

4 1 L =P(XuUY)=1-PIX)P(V) =1-[1-—Ii-1]—1 a2t
P{A}—E—E i "8 F
B be the event that number isred = {1, 2, 3] (i) P'{_Exa{'tlynneanandEmlvﬁthepmb!em}
3 1 : PIX)-P{Y)+P(X)-P(Y)
= PBI=7=3 :
2 RV R RN R
andAnB={2] i 207 3 23723723
= PAnB)= MORN Conccot Apiied (@]
. © = PlnotA)=1-
Alsa, P(A). P{B}-%x%—% i) Pinot A} =1-PA)
From (i) and (i), 36, Itis given that A and B are independent events and
P(A) - P(B) # PIA N B) : PAnB)=—
So, A and B are not independent. 15
32. Since, E and F are independent events. = HJEJP{BJ=£ i)
P(EF) = P(E) P(F) (i)
Now,PIENF)=1-PEUFR [ PENF)=P(EVF] ! gl 5_1 i)
= 1- [P(E) + P(A) - PENF)] Also, PlAnB)= 5 = P{AIP(B)= .
= 1 - P{E} - P{F) + P{E) P(F) [Using (i)] : let p=Pla)=P(A)=1-PA)=1-p
= (1 - P(E)) (1 - P{F)) = P{E") P(F'} _
Hence, E and F' are also independent events. and q=P(B)= Pt-?]' =1-PB)=1-q
33, (a) We have, P(A) = 0.8, P(B) = 0.9 Mow, from (i) and (i), we get
Plexactly one of them earn 10 points) = PIAUB) - PlAnB) | {l_mqﬁi i)
= P{A) + P(B) - 2P(A N B) : 15
= P(A) + P(B] - 2P{A) P{B) (A& Bare independent) : e 1 -
=08+09-08x09x2 ;and pl1-q)= = iv)
=026 i Subtracting (iii) from [iv), we get
(b) P{bothofthem earn 10 points) = Pl4d ~ B} 1 2 1 1
=m} P[HJ“G;E“'D.?“D.?E E p*ﬂ: E-E=E:p=q+ﬁ

34. Total outcomes = 346
Favourable outcomes for A to win
={(1,6).(6,1),(2.5),(5,2),(3,4),(4,3)} : [1 1 2 29 4, 2

Probability of A to win, P(A) = i—i

i 32 6 | = 30¢%-29q+4=0=> 30g%-24g-5q+4=0
Probability of A to lose, P{A)= 1-——3 ::- 6g(5g-4) - 1(5g-4)=0 = (59 -4){6g - 1)=0
Favourable outcomes for B to win = [(4, &), (6, 4), (5, 5)) =5 q=im—1
; 5 &
Probability of B to win, P(B) = B, 4
36 12 i Furq:E.frDm{iv].wehave
1 11
Probability of Bto lose, P(B)=1-—=— i
Slieranl e B=1-5 5 P A Y s
Required probability T bl ot ) gl
=P(A)P(B)+ P(AP(BIPIAIP(E) | 1 :
+PIAPEIPAPEIPIAP(B)+.... For q=;frnrn[w].we hawve
51,511 5 1 511 5 11 5 1 1 1
SRR R R 616 R T ;(1"} [)‘ﬁp-—
alls o2 5 4 1 1
e 5 M. 17 E - PlA)=2,P(B)== ==,PB)==
2 o PUA)=2.PEB)= or PIA)=2.PEB)=2

35. Let X and Y denote the respective events of solving | Commonly Made Mistake e

the given specific problem by A and B,
= Remember the difference between exclusive and
1 1 :
then P(X) = = and P‘{'l"']l:i exhaustive events.
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37. Let E, be the event that bag | is chosen,

red ball is drawn.

Clearly, E; and E; are mutually exclusive and exhaustive

events.
Since, one ﬂf the bagis ChDSEI‘I at randnm

PEy)=5 and PE;)= 2

P(AJE, :_- and P(AE,)==

By using law of total probability, we get
P(A) = P(E,) P(A | Ey) + P(E,) P(A| E})]

227278 8 16 16
38. Let E4, E; and A denote the events defined as follow :
E; = selectingapurse 1
E; = selecting a purse 2
A=drawing a silver coin
Since one of two purses is selected randomly

1 1
< PlEg)=3 andPlEs)=3

Now, P{AIE1;|=§=§ andeA.n’Ez:|=;

Using the total law of probability, we have,
Required probability, P{A) = P(E,)- P{A/E,) + P(E.) - [A/E.)
11 1 4 1 2 19

A—"""-"" —_——t e —
= PA=33+3%37 =3*7° 12

3%, Given, E;:represent the event when many workers =

were not present for the job.

P{E.) = 0.465

E,: represent the event when all workers were present.
P'{E;.} =1- P[E1}= 1-0465=035

E= repre5ent cumpletlng the construction work on time.
(i} Required probability =P{E2) = 0.35

(i} Given, P(E/E,}=0.35 and P(E/E,)=0.80

P{E)=PIE, }P(E/Ey )+ P(ES)PIE/E, )

(- Law of total probability)
=0465=x035+0.35=x080=02275+028=0.5075
(iii) {a) We have to find P{E,|E)
By using Bayes' theorem,

P(E, )-PIEIE, )
P(E, )} P(EIE, )+ P(E, ) PIE|E,)
_PIE,}P(EIE,) _0,65x0.35
P(E) 0.5075
OR

(b) We have to find P{E4|E)
By using Bayes' thearem

P(E4|E)=

=0.448

]

P(E)

PIEIPEIE,)  _
P(E; )-P(EIEy )+P(Es )-P{E|E4 )
_035x080 _ 0.28
T 05075 05075

P(E,|E)=

=0.551

E, = Selecting box |
E; = Selecting box 1
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iis

i case =P(A|E,)= -—-l—
H Ei

 Similarly, P{A|£2}=%.2.=

i By Bayes' theorem,
. Required probability, P(E,|4)=

c=x

A= Getting a red ball
E; bethe event that bag Ilis chosen and A be the event that !

PtE_._}=u1-.P{E2}=1

| PIAIE) = 3=2 PAIE)= =3

: Using Bayes’ Theorem

5 _ PEPIALE)

Pl A= B B, )+ P, ) PIATE,)

T E

.22 .3 _3a 1123

T AT TIITES TS
23 22 6 4 12

The probability that a red ball comes out from box 11

E.

i 41. Let E; be the event that ball transferred from bag | to
i bag Il is red, E; be the event that ball transferred from bag
i |to bag Il is black and B be the event that ball drawn from
i bag Il1s black.

i 23 5
S0, PEE:I.}:E‘ P{E_Z:I:E

PBIE,)=2. PBIE)=
i So, required probability = P{E, | B)
: 5 4
P{E;)xPIB|E;) __ B8 ___ 20 20
_PfEi}xP{B|E11+P‘[E1}xF{E!E2}__g_xg %xg’hzﬂ'ﬁ

42, Let Ey. Es and A denote the events defined as follows :
i Ey =First bag is chosen

! E,=Second bag is chosen

i and A = two balls drawn at random are red

i Since, one of the bag is chosen at random

1
. PIE)=PEs)=>

| If E, has already occurred, ie,, first bag is chosen.
Therefore, the prubabilit'.r of drawing two red balls in this

10
36
3{: E__
" 3%
P(E,)-P(A|E,)
P(E;)-P{A|E ) +P(E;)-P(A|E3)

1.3 3 3
___2 38 72 __72_3
1101 3710 3" 13713
2736 273 7272 72

i 43. Let E; be the event of choosing a biased coin and E; be
; the event of choosing an unbiased coin.

P HE1]=HE2}= 1
40. Let E,, E; and A denote the events defined as follows : ; 2
¢ Given, probability of biased coin has the chance of showing
: heads is 60%
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Probability of biased coin has the chance of shﬂwmg
tail is 40%
Let A be the event of showing tail.

40 2 A
P{A|E, )= 005 PlAE,)=
Using Bayes' theorem, we get

___ PEIPIAIE,)
F¥aldy P{E)A|E, )+ PESNAIE,)

1.3
Lt e
532

3 573 20

44. Let E, be the event of getting ghee from shop X, E; be |
the event of getting ghee from shop Y and A be the Event

of getting ghee of type &
PE)= 3. P{E;as— PAIE) = 22
70 7
-]
P(AIE;) 1ID—H
Using Bayes' Theorem, we have
PIE,14) = P(E;)PIA|E,)
PIE, IPIAIE, )+ PIE, )PIAIE,)
1}{6 &
2711 1 42 42 21
E:sla) =
= Hly= T 41 & 4 6 24:42 86 43
27 211 7 11

4 2

21
E. -—- d PlE;)=—=—
s PEy)= and P(E;) =

Let A be thE event of getting exactly one tail.

Mow, P{A|E,) be the probability of getting exactly one taal

by tossing the coin three timesifshegets lor 2= vg- and

E.) be the probability of getting exactly one tail ina :
PIAIEZ) a ol o Lt i grade A is more than 50%. So, the regularity is required.

i No, regularity is required everywhere as it maintains our
The probability that the girl threw 3, 4, 5, 6 with the die, if

i 48, Let | be the event that changes take place to improve
i profits.

single throw of coinif she gets 3,4, 5,6 = %

she obtained exactly one tail is given by P{E2|4).

P:EZIA} e PfEZJ'P"A EEZ}
P(E; )-P{A|E)+P(E;)-P(A]E;)
e |
__32 _8
1321 1
38 32
LConcept Avpied (@]

= KE,, E; E5, .. E, are mutually exclusive and exhaustive
events associated with a random experiment and 4 is
any event associated with the experiment, then

PIE, ;n}-&iﬁf’] wherei=1,2,3,..n

that it is 4.

Probability of selection of A, P(4) =
Probability of selection of B, P(B) =

Probability of selection of C, PC) =

c=x

1 5
PE,) = 3’ P(E,) = 2

ow, P(A|E,) be the probability that the man reports that

there is"4’ on the die and &’ actually occurs
= Probability that the man speaks the truth =%

And PlA|E;) be the probability that the man reports that
i there is &' when actually ‘& does not occurs
: = Probability that man does not speaks the truth

Required probability = P(E, |4)
P(E,)-P{AIE,)
F"[El} P(A]E;}+-PIE,)-PIA|E,)
1 4

- b B
1.4 4+5° 9

5 —
P!
65 &

5

¢ Yes, we are agree that the value of truthfulness leads to
i more respect in the society.

47. Let E; be event of students which have 100%

: attendance, E; be the event of students which areirregular
i and A be the event of students which have an A grade.

: Then, P(E,) =0.3, P(E;) = 0.7, P{A|E,) = 0.7 and P{A|E;) = 0.1
5o, P{Probability that student has 100% attendance given
i that he has A grade)

45. Let E; be the event that the outcome on the die is |
1or 2. E;betheeventthat the outcomeonthedieis 3,4.5.6.

P(E; )-P(A|E,)
PE,)-P(A|Ey) +P(E;)-P(AE)
[Using Bayes' theorem]

-P{E1|AJ=

N3x07

T03x07+07x01
__03x07 _03_3 ;..
07(0.3+01) 04 4

i As per answer, the probability of regular students having

respect in society.

1
7
2
7
i

 Probability that A does not introduce changes,
! P(TjA)=1-08=0.2
: Probability that B does not introduce changes,
: P(1|B)=1-05=0.5
Probability that C does not introduce changes,
| P(TIC)=1-03=07
46. Let E, be the event that '6’ accurs, E, be the event that | > "equired probability =P(Cif)
‘&' does not occur and A be the event that the manreports | _

PICIP(TIC)
~ PLAWP{T1A)+P(BIPT|B)+PICIP(T|C)
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;xﬂ.?

= =07
1 2 4
Exﬂ.2+?xﬂ.5+ix 0.7

49, Consider the following events.
£ : Two balls drawn are white
A:There are 2 white balls in the bag
B : There are 3 white balls in the bag
C : There are 4 white balls in the bag

PIA) = P(B) = P(O) =3

2 3
PIEIA) =1 2=+ , P(EIB)= 2= 2=
2 = Cz 6

k2|

PIC)-PEIC)

P{A)P{E|A)+P(B)-P(EIB)+

) %xi
1

P(CIE)}=

FIC}-PIEIC)

50. Let A be the event that the bulb is defective.

P{Ein= 5 PIE) = = PIEy) =

5

P'[A!Eﬂ'- 156  PIAIE;) = PHIE:J- T

- Required probability, PfA} = P(E,JPIAIE,)
+ P{E;)PIA|E;) + P(E3)PA[E)

100 100 100 100 100 100
- 200+100+125 425 17
10000 mma 400

51. LetE,, E; and A be the events defined as follows :
E, : The student knows the answer

E;: The student guesses the answer

A : The student answers correctly

We have, P{EIJ=§,P{E1]=§

Also, p{msz}:% and PIAJE,) = 1
Required probability

P{E|Eir-

' and P(E,)=

Let E be the event that insured person meets with an
i accident.

P(E, )-PIAIE,) z
=P(E, |A)= ! v :
A= B T PlAlE, )+ PIE, | PIATE,)
3
51 axa 9
3, 21 3x3+2 11
3153

52. Let Ey. Es. E5 and E be the events defined as follows:
E;: The item is manufactured by operator 4

E;: The item is manufactured by operator B

E5: The item is manufactured by operator C

E:The item is defective.

80 5§
, P{Eﬂ-ﬁ-ﬁr P(E;)=

303P{]__2
100" 10 =50 10
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c=x

=i

P‘{EIEZ}- =

: PIEIE;)=

MNow, we have, to find P(E,/E} (i.e., item is defective and it is
: produced by operator A)

PIE,P(EIE, )
E =
PO = B e TPEIE, 1+ PE, PIEIE, )+ PIE, IPYEIE,)

R
10”100 T
5 1 3 5 2 7 5+15+14 34

10 100 10 100 10 100

53, Total number of persons insured

= 3000 + 6000 + 2000 = 18000

Let E,, E; and E4 be the event that the personis a cyclist, a
: scooter driver and a car driver respectively.

3000 1
18000 &'
9000 1

18000 2

6000 1

18000 3

~ PlEy)= P{Es)=

P{E|E,) = 0.3, P(E|E,) = 0.05, P{E|E5) = 0.02

By Bayes' theorem,

Required probability

) PIEIE,)-PIE,)
P(E|E;)-PIE; )+ P{E|E;)-P(Es)+P(E|E5)P(ES)
: 1 0.3
- Qe 5 03 15
i 1 1 " 03+0.1+006 046 23
ﬂ.3x3+ﬂ.£35x§+ﬂﬂ2x5 %
54. Let us consider the following events
i E;=baglisselected
i E;=basllis selected
A = getting a red ball
i 5
 Here P(E;)= F'[Eﬂ-— P:AJEll-;—EandeEz}——n
By Baye's theorem, we have
5 PE,)-PLAIE,)
| PIEJA)=
-2 P(E,)-PAIE;)+PIE,)-PIAIE,)
S oL
:E= 2 5+n E_ 5+n
511 8 T5I S
2 3 2 5+n 3 S5+n
i
[ 3_ S+n = th"*E]'
i 5 [S+n+15/13(5+n})] 5+n n+20
3 15
e =75 = 3n=15=n=5
=4 z n+2D=J An+60=75

Hence, the value of nis 5.

i 55. Let E,. E,, E5 and C be the events as defined below

¢ E, : Two red balls are transferred from bag A to bag B.

: E;:One red ball and one black ball is transferred from bag
: AtobagB.

E4 : Twa black balls are transferred from bag A to bag B.

: C:Ball drawn from bag Bis red.
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3
CE 3 CIK Eﬂ. 15
5 8 Eil= _————— E. e
0 H 1} Bll:'z =25 P{ i‘? acz 23
5
C, 10
E = _2=_
ik i, zs
AIsﬂ.P{C!El}H = P{CIEE]I- — F{C|E3] —
Required pruhabillt\r P{Elil.'_'.'}
PIE,PICIE,)
" PE,IPICIE, )+ PIE, PICIE, )+ PIE)PICIES)
3 &
- 2810 18 18

"3 6 15 5 10 4  18:75+40 133

2810 28 10 28 10
56. LetE,, E;, E4and E be the events as follows:
E, : The bolt is manufactured by the machine A
E; : The bolt is manufactured by the machine B
E;: The bolt is manufactured by the machine C

E: The balt is dE’EEctiue

5
PEde mn 1::: PEl mu 10
n 2
PlEsi= 1m T10
1
PIE|Eq)=——:P{E|Es)=——: PIE|E 3)= —
{El 1]' Pﬂfl z]' P{E| 5) 100
Now, p{Ez.E}=1w
S P(E,)-PEIE,)
=1
- L
_ 10°100 __ 20 _20
33,5 4 2 1 9+20+2 31
10°'100 10 100 10 100

Required probability = The probability that bolt is
showing up heads 75% of the times and C be the biased
¢ coin showing up tails 40% (i.e., showing up heads 60%) of
i the times.

i Let Ey, Exand E; be the events of choosing coins of the type

57. Let E; and E, denote the events of selection of first bag : A, B and Crespectively. Let She the event of getting a head

and second bag respectively. Let A be the event that 2 balls

defective and not manufactured by machine B.

20 11

=1-PIE,IE)=1-—2=—

drawn are both red.
1
P(E; )= -=P1:E2}

4
C, 43
o HNE’L}'_I'E 14

The required probability = P{E, |4)

1
_ PiE,)-PIAIE;) ___ 214
PIE,).PIAIE,)+P(E,)PIAIE;) 1 3 1

i=2 1
PINEzJ——z-;—? =~

58. Let E,. E; and A be the events defined as follows :
E, : The student knows the answer

E; : The student guesses the answer

A The student answers correctly

We have, P'[Ell=§.PtE1}=§

Get More Learning Materials Here : &

| PIAIE,) = PIAIES) = PAIE) = ;>

c=x

 Also, P{A|Ez]=§ and PIAJE;) = 1

A Required probability

PIE,)-PLAIE; )
=P(E,|A)=
1) = B T RAIE, 1+ PIE, ) PLAIE,)
34
5 k3 9
g 71 3x3+2 11
si*53

i 59. Let E,, E;, B E; and A be the events defined as below :
i E, :Missing card is a card of heart.

¢ E;:Missing card is a card of spade.

i Ey:Missing card is a card of club.

i E4:Missing card is a card of diamond.

A : Drawing three spade cards from the remaining cards.

: 13 1
. Now, P(Ey)=P(E,)=P(Es)=PIEs)= =2
e,
P{AlEz}— 51::

3
Required probability = P(E,|A)
- PIE,)P(AE,)
P(Ey IP(A|E, )+P(E3 PIA|E; )+ P(ES P(A|E4)

2¢,

e,
1
Iy

13 1 13

* gt gree

k]

1,
4
LS lxgay
4 e 4 e
= 220 220 10
786+220+286+286 1078 49

60, Let A be the two-headed coin, B be the biased coin

: Then
1 1 1
| PIE)) =2 PIES) = PlEg)= >
i 3
tﬂ&}-Lﬂﬂiﬂ—ﬁ I
P(SIEs)=155=%

P:Ell P(S|E,)
ZP{EJ}rPIISIE;}
=1

20 20
T 20+15+12 47

Required probability =P(E, |S)=

i 61, Let the events are defined as
i E, :Personis ascooter driver
i E;:Personisacardriver
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E4: Personis a truck driver
A: Person meets with anaccident.

2000 4000 2
Then, PIE,) = ==, PlE.)= ==
o, Pl ) = o000~ 5" 2V 12000 &
5000 3
PIE.)= 2
Ea) 12000 &
1 3
Also, P(AIE;)=001= 1 PIAIE;)=0.03=—.,
15

PlAIE;)=015=—.
(AlE5) 100

.~ Required probability = 1 - P{the person who meets
with accident is a truck driver)

i.e.. Required probability = 1 - P{Es|A)

. P{AIE;)P(E5)

PLAJE; JP{E )+P{A|E JP{E= )+ P{A|EZPIES)
153

=1- i s =
X :l_ j_ _2_ 15 3 1+4+45
1130 6 100 & 1DU &

_i_i"_' = .?—.
52 52

62. Let E, be the event that "1’ occurs, E; be the event that
"1" does not occur and A be the event that the man reports

that it is 1.
1 5
E.l==, P[E.)l==
PIE;) = {E;) F

thereis'1’ on the die given that "1" actually occurs.

So, P(Ei ] = Probability that the man speaks the truth
1
3

5

And P{i
E;
thereis'1’ when actually 1’ does not ocour.

5o, P[E ] = Probability that man does not speak the truth

i 22
55
Required probability = P(al-]
FEﬂP[A] 1.3
. §'s -8
T 3 5 3 5.2 ]
P{EﬂP( ]‘rP{EﬂP{ ] g R ial= 3

53, Consider the following events.
£ : Two balls drawn are white

A There are 2 white balls in the urn
B : There are 3 white balls in the urn

C : There are 4 white balls in the urn

| PA)=PlE) -

| PlEA)=g 2=

§H5m=%%=

© 64 2P(X=x,) =3
| LetPX=xg) =k

i k
S0 PX=x;)=3

We know that sum of all probabilities in probability
i distributionis L
5o, P(X=x;)+PIX=x;1+PX=x3) +P{X=x4)=1

P=>

|=

: p(X= 33;

P K+6K+9K=1=16K=1= K=—
] be the probability that the man reports that (b)

unbiased)

c=x

PO =3
2
G_1 pep)-C

2 2

mlm
Il
haf =

2

P(CIE)= PIC)-PIEIC)

F{A)-P(EIA)+P(B)-P(EIB) + PIC}-P{EIC)

3 _3
°5

k k
:P{K=xi}=§ . PlIX=xq}=E

E+k+k+£-1
5
= 15k +10k +30k + 6k i Bk 30
£ 30
30
k=—
61

A i ! So, probability distribution of X :
Mow, P{—] be the probability that the man reports that :
Ey D P(X=xq)=

30 15
612 61

30 10
Pw=-’fﬂ=m=ﬁ
0 6
T81xs 61
65. (a) - We know Ep(x) =1

L P(X=x4

1
14

P{getting 2 heads) = l[af the coin was

But from given p.d. table, Plgetting 2 heads) = 5—6:1

4
Coin tossed is biased

! &6, Given, the number of red balls in a bag is =2

: The number of blue balls ina bagis =3

: So,total number of ballsina bagis=2+3=5

i Since, two balls are drawn at random without replacement
: and X denotes the number of red balls. So X can be 0,
i land 2.

: Case l: When no red ball is drawn, X=0

: PX=0)=

P\BB)
3 2 6 3

“5"4°20 10

=P(B) - P(B)

Case Il : When one red ball isdrawn, X=1

=1)=P(RB)+P(BR)=P(RIP(B) +P(B)P(R)
332 6 6 123
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Case Il : When two red ball are drawn, X =2
P{X=2)=P(RR) = P(R) - P(R)

2.1 2 1
T574720 10
Hence, the required probability distribution is given by
X 0 1 2
3 3 i
A o | 5 | T
k, ifx=0
2k, ifx=1
67. We have, P(X=x)= % ifx=2
0, otherwise

Since, ZP{x)=1 —= k+2k+3k=1

= bk=1 = k=E

6
8. The probability distribution of x is
X=x 0 1 2 3
P{X =x) 0.1 k 2k 3k
(a) | = Epm=1 =01+k+2k+3k=1

= 6k=1-01= 6k=09=k= ¥=G.15

=2)=P0)+P(1)+P(2) =0.1+0. 3=0.
(b) [Px=2)=PI0)+ P *P2) -0.1+015+03-055 i first two throws and a number greater than 4 in the third

(€] Mean, R=EK-P[J{}
=015x1+2x03+3x045=2.1

good apples=7
Total number of apples = 10
Let X be number of rotten apples.
%o, Xcantakevalues 0,1, 2. 3
Let E be the event of getting a rotten apple.

3 .= 7
P(E) = E-P{EI=E

NW,F{XW[HB aca.l.l,l_ 343
10 10 10 1000
3 7 7 4Mm
= = 3 < s e e [ —
PU=1="C15'1010 " 1000
3 3 7 189
= = ;i R o
PUX=2)="C15'16'16 ~ 1000
P{xuzln‘tc‘!.i.i.i_ 27

10 10 10 1000
%o, probability distribution table is given by
X 0 1 2 3

POO 343 441 189 27
1000 1000 1000 1000

Now, mean (X)="% X-P(X)

o T e o 189 27
1000 ~ 1000 1000 T 1000
441 378 81 _900 _9

1000 1000 1000 1000 10
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throw) = E=_
i &6 3

thruw}l=%:-c—=-

Hence, expected value of the amount he wins/loses is o

c=x

i 70. We have, PX=0)=P{X=1)=p
| Let P(X=2)=P(X=3)=k

Since, X is a random variable taking values 0, 1, 2, 3
CPIX=0+PX=1)+PX=2)+PX=3)=1

==+ p+p+k+k=1=¢2p+2k=1ﬂp+ﬁ=% (1]
Now, Epi“f' 2Epx;

(= pl0) +p(1) + k(4) + k(9) = 2[p(0) + p(1) + k(2) + k(3)]
i= p+13k=2p+ 10k

i = p-3k=0 i)
- Subtracting(ii) from (i), we get 4k = % = k= %
1.1 3
F i
rom (i}, weget p SRR

: 71 Let X be the amount he wins/loses.
: Then, X can take values -3, 3,4, 5.
P{X = 5) = P|Getting a number greater than 4 in the frst

1

F{X = 4) = P|Getting a number less than or equal to 4 in

the first throw and a number greater than 4 in the second

2
9

P{X = 3) = P{Getting a number less than or equal to 4in the

4 4 7 4

throw)=—x—x—=—

& 6 & 27

69. We have, number of rotten apples = 3 and number of | PUX=~-3) = P(Getting a number less than or equal to 4inall

! three throws) = ixix 4.8
i 6 6 &6 27
The probability distribution is
X 5 4 3 =3
1 2 4 8
Ml 3|5 |7 |z

an g A5

19

72, The probability distribution of Xis

> o | 2| 2| 2| 4
g o | k | 4k | 2k | k

The given distribution is a probability distribution.

L
Yp=1
i

f= O+k+4k+2k+k=1=38k=1=k= % =0.125

(Il Plgetting admission in exactly one college)

=P(X=1)=k=0125
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(Il  Plgetting admission in atmost 2 colleges)
=PX<2)=0+k+4dk=5k=0425

{lil) Plgetting admission in atleast 2 colleges)
=PXz2)=4k+2k+k=Tk=0875

73. Let X denote the number of spade cards in a sample of

! 75. Let X denote the number of red cards. 5o X can take
Since there are 13 spade cards in the pack, so in a sample values0,1,2 3.

! Total number of cards = 52

spade card or two spade cards or 3 spade cards. Thus | Number of red cards = 26.

3 cards drawn from a well-shuffled pack of 52 cards.
of 3 cards drawn, either there iz no spade card or one

K=ﬂ.‘1123nd 3.
ow, PUX = 0) = Probability of getting no spade card
39‘ 39 39 27

52 52 52 &4

P(X = 1) = Prabability of getting one spade card
13 39 3?+39 13 39+3? 39 13 27
T52'5252 525252 525252 &4

P(X = 2) = Probability of getting 2 spade cards

_1313 39‘+13 37 13+39 1313_ 9

T525252 525252 525252 64

P(X = 3) = Prabability of getting 3 spade cards
131313 1
52 52 52 64
Hence, the probability distribution of X is
X 0 i 2 3
27 27 9 1
P = = Pl e
b 6d Bd 64 a4

Mow, mean of this distribution is given by

RO e e s i . 8
& &4 A4 ﬁ-fi II5-"-1- 4

74, Let X denote the number of defective bulbs in a sample

of 2 bulbs which are to be drawn.

Here, number of defective bulbs =5

Mumber of non-defective bulbs=15- 5= 10

Xcantake values0, 1, 2.

MNow, P{X = 0) = Probability of getting no defective bulb

= Probability of getting 2 non-defective bulbs.
10 CZ
T T, T15x14 7 21

P{X = 1} = Probability of getting 1 defective bulb

5:: x ¥¢, _5x10x2_10
15._-:2 T 15x14 21

P(X = 2) = Probability of getting 2 defective bulbs
_5, 5x4 2
B, 15x14 21

Thus the probability distribution of X is given by
X ] 1 2

ppg| 2| 10 | 2
21 | M 21
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77. The probability of drawing a ticket out of :1_1:|=E
2=,

5,

c=x

Concept Applied ((&]

= A combination determines the number of possible
selection in a collection of items where the order of
the selection does not matter.

%, 26x25x24 4

i Mow, 20=0 = 53¢, 52x51x50 34
Pix=1)= SC1x2C; _26x26x25x6 _13
¢, T 2x52x51x50 34
;P{J(:EJ e, x 2%, 26x25x26x6 13
e,  2x52x51x50 34
H 26
: 26C, 26x25x24 4
PX=3)= =2 i Rkt
C; 52x51x50 34
Probability distribution of X is given by
X 0 1 2 3
4 13 13 4
PRI 5z | =: 3 | %
Mean (X)= 3 XP(X)

o plg s Ml )3

i 34 34 34 34/ 2

: 76. Here the ages of the given 15 students are 14, 17, 15,
: 14,21,17,19, 20,16, 18, 20, 17, 16, 19 and 20 years.

The required probability distribution of Xis given by

X (14 |15 |16 |17 |18 |19 120 | 21

2121332

3
e e e
1515115 |15 (15115 |15 | 15

Mean, E‘:EJ(P{J{]

2 1 2 3 1 2
-14:-:E+15}:E+16xE+1?xE+1Exj—5-—+19x~1—5

+2[2H»:E-+2:'l:u:i
15

15
263

——|:2I3+15+.'32+51+1B+33+60+21:| 1=

1

The probability of drawing a ticket with prize of T 8 is

1
10

The probability of drawing a ticket with prize of T 4 is

1
10

The probability of drawing a ticket with prize of T 2 is

1
3 T
"0
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Ve can show this on a table as :

Mumber of tickets 2 5 3
X g 4 2
A 2 | 5 | 3

10 10 10

Mean = ZX‘ PX;)
Hence the mean prize

2 5 3 8 3 .21
Br—tdx—4+2%— ==+24+==1—7420
R T R T i Sl el

78, The first six positive integersare 1, 2, 3. 4, 5 and &.

possible outcomes are:
Sample space 5 is given by

5= {1, 2) (1, 3}, (1, 4) (1, 5) (1, 8), (2, 1), (2, 3) ....... (2, 6), } ;

(3.1),(3,2),(3, 4) ... (3, 6), (4, 1), (4, 2), (4, 3). (4, 5), (4, 6),
(5,1),(5,2) e (5,4),(5, &), (6, 1), (6, 2) e (6, 5]]
Xcantake values 2, 3,4, 5, or 6.

Total number of ways =°C, = 15

Theprobabilitydistributionofarandomvariable Xisgivenby
i =1-P{not obtaining an odd person in a single round) = 3/4
Required probability = Plin first round there is no odd
i person’ and 'In second round there is no odd person’ and
: 'In third round there is an odd person)

b4 2 3 4 5 b
PX) | 1715 | 2/15 | 3/15 | 4/15 | 5/15

Mean= ¥ XP(X)

= Exi+3:-c£+4xi+5}<i+6xi
15 15 15 15 15

26122{]31]?014

15 15 15 15 15
7%. When a die is thrown, probability of getting a six = %

Probability of not getting asix=1- % = zr

If he gets a six in first throw, then, probability of getting a
i 3. Given, P{A]:%— then m:=1-§=213 and
If he does not get asix in first throw, but he gets a sixin the

T |
sik= —.
&

second throw, then

Probahility = Ex% %

Probability that he does not get a six in first two throws

55‘1 25
x—_

and he gets a six in third throw = & iy

125

o —

throws =[—5- ]J
& 2146

In first throw he gets a six, will receive T 5.

If he gets a six in second throw, he will receive T (5-1)=4
1+5)

If he gets a six in third throw, he will receive T (-1 -
=3

If he does not get a six in all three throws, he will receive
T(-1-1-1)=7-3.

Let X be the amount he wins/losses.

| Now PEUF) = P(E)+ PIF) - PEAR = 08+07 -06=0

c=x

! Then, X can take values -3,3,4,5

The probability distribution is
X 5 4 3 -3
P(X) 1/6 5736 25/216 | 257216

1 5 25
;. Expectedwvalue = EXS+[§E ]x4+[ﬁ}(3

(21.5}"‘ }

5 ED 75 375 _

6 36 216 216

{ He neither loses or wins.
Let X be the larger number of two numbers selected the

B\ CoSE samplcquestons /3

1.  Plnot obtaining an odd person in a single round) = P(All

i thrEeufﬂ'rErn throw tails or All three of them throw heads)
P1.1.11.1.1 1

(1%)

P{obtaining an odd person in a single round)

i 4744 o4
_ - PIE~F) PEUF) 1-P(EUF) ;
{2 PEIR= PIF) P 1-PiF) - ()

(1)

Substituting value of P{Ew F) in (i), we get (1/2)
! == 1-0% 01 1

= - l'lr-z

PEIF) 1-07 03 3 (1/2)

P(B)= % thenP(B)=1-

A

i
.

 Required probability

= 1 = Plproblem is not solved)

2 3 1

=1-P{A}-P[B)= 1-—-1{3--5 (1)

- 4. LetAbethe event of commiting anerrorandE . £, and
Predabyity tiat e dofs DL 340 B any of the thees Ea be the events that Vinay, Sonia and |gbal processed the
¢ form.

;{i:l {I:l]'R»E:u:m'rrvad|:u'“'|;-l:nzilrnilFt!_.II PA|E,)

DMK

=)

(1)

_P{AHEE}_[ ) =004

P(Ey)

{ii] lc): Required probability = P[Ar"'LEj]I

_GMxE-DBGB

100 W
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{iit) (b) : Total probability is given by
PIA) = P(E )-PIAIE,) + PIE,}-PIAIE,) + P(E }PIAIE,)
50 20
= ﬁd){ﬂﬂ'ﬁ'l"ﬁ
(iv) ld) : Using Bayes' theorem, we have

P(E;)-P{AJE;)
P(E; ) P{A|Ey )+ P(E; )-P{A| Eo )+ P{E;)-P{A]ES)

PE;|A)=

_ 0.5x0.06 _30
05x0.06+0.2x004+0.3x003 47

Required probability = P(E, | 4)
30 17

=1-P(Ey |A)=1- === ()

47 47

(v) (d): ZPtE,IﬁLJ = P(E,|A) + P(E|A) + P(E,|A)
=1

[ Sum of posterior probabilities is 1] {1}
5. (1) Let P be the event that the shell fired from A hits
the plane. Q be the event that the shell fired from B hits the :

8. Let X denotes the number of milk chocolates drawn.
i Then probability distribution table is

plane. The following four hypotheses are possible the trial,
with the guns operating independently:

30 H
0,04+ %0.03=0.047 1)
T 00 w

() PE)=PIE,) x PIEIE,) + PIE,)  PIEIE,)

e g s 2)
100 10 100 10 25

(i} Using Bayes Theorem, we have P{E,|E}

&
=PIE1}:‘P‘-EIE1] _ﬁxﬁ_g {2}
PEE] 7 7
25
i 7. Let Xbe the random variable defined as the number of
i red balls.
i Then,X=0,1 (1/2)
3.2 6 1
H =0ls—x==s—== 1.|"2
i PXx=0) SREern (1/2)
1.3.3.1 & 1
Sl = —=— 1/2
;Hx =331 53 2)
¢ Probability Distribution Table :
i X 0 1
1 1
PX) 3 3
(1/2)

E,=PQ.E,=PQ,E,=PQ.E,=PQ H X P(X)
Let E = The shell fired from exactly one of them hits the 0 ix§=_g
plane. (1/2) : 6 5 30
PlE,)=0.3=0.2=006,PE;)=07 = 0.8 =054, ) (Exﬂ}[ﬂ 2) 16
PlEs)=07=x02=0.14 PE))=03=x08=024 (1/2) 5 s Me s F30
E1 Ez E3 E4 2 E}( E=E
E E (1%}
F{E}=P{E1}'P[ E }P[E?}'P[E ] ! Most likely outcome is getting one chocolate of each type.
(1/2)
E E i
+P[,E3]-P[JE—]+PEE4}-P[-E—] (1/2) | 5. Suppose X denotes the Random Variable defined by
=0.14+0.24=038 3 4 i the number of defective items.
4 3 2
(i) By Bayes' Theorem, p[%] (1/2) HI=D]-EM§=E (1/2)
p{,x=1}={ H % = (1/2)
e
L pix=2)=2x1-1 (12)
" PED p[ ]+sz: p{,_ ]«nrm-p[ ]w{s,l-p[E ] ; &5 15
4 i X 0 | 2
014 7 i 2 8 1
=—=— 1/2) : B, T 3E L
038 19 /) . 5 15 15
&. Let Ey = The policyholder is accident prone. B, 0 8 2
E: = The policyholder is not accident prone. 15 15
E = The new policyholder has an accident withing a year r::lf - __-'EE=_2' 1%
purchasing a policy. = me‘ 15 3 (23)
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