Probability

(" Fastrack Revision )

» Probability of an Event: In a random experiment, let S be
the random space and let Ec S. Then £ Is an event. The
probability of occurrence of £ is defined as:

Number of outcomesfavourabletoE n(E)
Number of allpossibleoutcomes  n(S)

» Conditional Probability
Suppose £ and F are two events assoclated with the same
random experiment, then the probability of occurrence
of E under the condition that F has already occurred and
P(F)+0,Is called conditlonal probability, denoted by P(E/F).

» Properties of Conditional Probability

P(E)=

>P(E/F)=-’°‘§(—?)”, where, P(F) =0
>p(F/£)=P_(b%‘)ﬂ, where, P(E) £0

» P(E'JF)=1-P(E[F)

» P[(EUF)/G]=P(E/G)+ P(F/G)-P[(E nF)/G]

> P(S/F)=P(F/F)=1

» Two events Fand F assoclated to a random experiment
are independent, if the probability of occurrence or
non-occurrence of Els not affected by the occurrence or
non-occurrence of F.

» Let £ and F be two events assoclated with the same
random experiment, then £ and F are sald to be
independent if P(E nF)=P(E)-P(F).

> If Fand F are independent events, then

P(ENF)=P(E)-P(F)= P(EIF)=P(E), P(F) 20
and P(F/E)=P(F),P(E) 0
» Multiplication Rule of Probability

» P(ENF)=P(E)-P(F/E), provided P(E) #0

» P(E ~F)=P(F)-P(E/F), provided P(F) #0

» Theorem of Total Probability: Let (&, £z, £3,...,En)
be a partition of sample spaces and suppose that each of
E, E,, E;, ..., E, has nan-zero probability. Let A be any
event associated with S, then

P(A)=P(E,)-P(A/ E)+ P(E;)-P(A/Ey) + ...+ P(E,)-P(A/ E,)
n
= D P(E;)-P(A/E))
Fia
» Bayes' Theorem: If E, E,, E5, .., E, are events which
consttute a partition of sample space S, le, £, E;, E;, ..., E,,
are palrwise dlsjoint and E; UE, UE; u... UE, =S and A be
any event with non-zero probability, then

P(E,;/A) = P(E))-P(A/ E)) foranyi=1,2,3,...n.

2 P(E;)-P(AJE))

i=1

» Arandom varlable s a real valued function, whose domain
is the sample space of a random experiment.

» Probability Distribution of a Random Varlable
A description glving the values of arandom variable along
with the corresponding probabilitles is called the
probability distribution of the random variable.
IF a random variable X takes the values xi, x,..., X, with
respective probabilities py, pz,..., p» then the probability
distributlon of Xis given by

X X1 Xz B s Xa
P(X) P P 2 soure BPa

n
where, p; >0 and ) P =1.
i=1
> Let Xbe arandom variable whose possible values are x;, x5,
X3, ., X, With probabllities py, p;, p3, ..., p, respectively. The
n

mean p of X Is glven by Zp;x,. It Is also called the
I=1

expectation of X, denoted by E(X).

nowledge B&OSTER
1. P(AUB)=P(A)+P(B)-P(ANB)
2. PAUB)+P(AUB)=1
) 3. P NB)=1-PAUB)

N

& Practice Exercise

_/ Multiple choice Questions

Q1. If P(A)=§ and P(AmB):%, then P (B/A) is

equnl to: (NCERY EXEMPLAR; CBSE 2023)
a. l b. l C. Z d. E
10 B 8 20

Q 2. For two events A and B, if P(A) = 0.4, P(B) = 0.8 and
P(B/ A)=0.6, then P(AUB)is: (CBSE 2023)
a.0.24 b.03 c.0.48 d. 096

2 3 1

Qa. If p(A)=§, P(B):E and p(;ma)=§. then

P(A'/B')-P(B'/A)is equal to:

b.5 25

o= d. 1
7 42

(NCERY EXEMPLAR)

a.

o,
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0 4. The events E and F are independent. If P(E)=0.3

Q6.

Q6.

Q7.

Q8.

Q8.

Q10.

Qn

Q12

Q13.

and P(E UF)=0.5, then P(E/ F)=-P(F / E) equals:
(CBSE 2023; NCERT EXEMPLAR)

i K= o L

7 ©7 "35 70

If A and B are two independent events such that
P(A) = % and P(B) = %, then P(B'/A)is:

d.

(CBSE 2023)
3

b & g 2 d 1
g 4
Given two independent events A and B such that

P(A) =03, P(B)=0.6 and P (ANB')is:
(CBSESQP 2022-23)

d.

e[

a.09 b.0.18
c.0.28 d. 0.1
If A and B are events such that P (4)=04,
P(B)=03 and P(AUB)=05 then P (B'NA)

equals to: (NCERT EXENMPLAR)
a. -2» b. -1— C. i d _1..
2 2 10 5

If A and B are two events such that P (B):%,

P(A/B)= % andP (AUB)= -g. then P (A) equals to:

(NCERT EXEMPLAR)
a. i b. ]— C. l d. 2
10 5 2 5

if P(B):%, P(A/B):% and P(Auﬂ)::g, then

P(AUBY +P (A UB)is equal to: (NCERTEXEMPLAR)

1 4 1

a.— b.— C.— d.1
5 5} 2

T 9 4
If P(A)=—, P(B)=— and P (AnB)=—, the
(A) 13 (B) = (AnB) T e
P (A'/B)is equal to:

El.E b.i c,i dAE

13 13 9 9
If A and B be two events such that P(A).—.%,

(NCERT EXEMPLAR)

P(B):%andP (AUB)=%_ then P (A/ B)-P (A'/B)

is equal to: (NCERT EXENMPLAR)
a. Z b. 2 c = d. S
5 B 20 25

If E and F are events such that 0 <P (F) <1, then:
a.P(EIF)+P(EIF)=1 b.P(EIF)+P(EIF)=1
C.P(EIF)+P(EIF)=1 d.P(EIF)+P(EIF)=0
Suppose that five good fuses and two defective
ones have been mixed up. To find the defective
fuses, we test them one-by-one, at random and
without replacement. What is the probability that
we are lucky and find both of the defective fuses
in the first two tests?

1 2

Q14. If six cards are selected at random (without

Q15.

Q16.

Q17.

Q18.

Q1s.

Q 20.

Q 21.

replacement) from a standard deck of 52 cards,
what is the probability that there will be no pairs?
(two cards of same denomination)

a. 028 b.0.562

c.0.345 d.0.832

Five fair coins are tossed simultaneously. The
probability of the events that atleast one head

comes up is: (CBSE2023)
3 27 b 5 & 31 d 1

32 ‘32 32 32
An urn contains 10 black and 5 white balls. Two

balls are drawn from the urn one after the other
without replacement, then the probability that

both drawn balls are black, is:

2 1 5 3

For any two events Aand B:

a.P(A!B)E——~—-——pM)+P(B)+]

P (B)

b.P (AnB) =P (A) - P (AnB)does not hold

c. P(AuB)=1-P(A)-P(B). if A and B are
independent

dP(AuB)=1-P(A).-P(B). if A and B are
dependent

Let A and B be independent events with

P(A)=1/4 and P(AuUB)=2P (B)-P(A). Find

P (B).
1 2

3 2
a.a- b.g r_g d‘g

If A and B are two independent events with
P(A):%andP(B):i;,then P (A' B ) equals to:
(NCERT EXEMPLAR)

4 B 1 2

T %5

i

The probability that A speaks the truth is g and

that of B speaking the truth is % The probability

that they contradict each other in stating the

same fact is: (CBSE2023)
e 4 o e
20 ‘5 20 'K

A problem in Mathematics is given to three

students whose chances of solving it are 3'3'%

respectively. If the events of their solving the
problem are independent then the probability

that the problem will be solved, is:
(CBSE SQP 2023-24)

b.

w

d.

n
I\J|—-_r_\|_.

Slwwl—
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Q 22. A university has to select an examiner from a list

Q23.

Q 24.

Q 26.

0 26.

Q 27.

Q 28.

Q 29.

of 50 persons, 20 of them are women and 30 men,
10 of them knowing Hindi and 40 not, 15 of them
being teachers and the remaining 35 not. What is
the probability of the university selecting a Hindi

knowing woman teacher?

A L, Ee s
125 125 125 125

One half percent of the population has a
particular disease. A test is developed for the
disease. The test gives a false positive 3% of the
time and a false negative 2% of the time. What is
the probability that Amit (a random person) tests
positive?

a. 0476 b.0.035 0523 d.0232

A bag contains 5 red and 3 blue balls. If 3 balls are
drawn at random without replacement, then the
probability of getting exactly one red ball is:
(NCERT EXEMPLAR)
] k2 g2 d2
196 392 56 29
Assume that in a family, each child is equally
likely to be a boy or a girl. A family with three
children is chosen at random. The probability that
the eldest child is a girl given that the family has

atleast one girl is: (NCERT EXEMPLAR)
1 1 2 4
a. 5 b. 3 C. 3 d. 7

If a die is thrown and a card is selected at random
from a deck of 52 playing cards, then the
probability of getting an even number on the die

and a spade card is: (NCERT EXENMPLAR)
1 1 1 3

A box contains 3 orange balls, 3 green balls and 2
blue balls. Three balls are drawn at random from
the box without replacement. The probability of
drawing 2 green balls and one blue ball is:

(NCERT EXEMPLAR)
o2 S | 167
28 21 ‘28 168

Two dice are thrown. If it is known that the sum of
numbers on the dice was less than 6, the
probability of getting a sum 3, is: (NCERT EXEMPLAR)
1 5 1 2
a.— b.— C— d—=
18 18 5 5
Aand B are two students. Their chances of solving

a problem correctly are % and %, respectively. If

the probability of their making a common error is,
70 and they obtain the same answer, then the

probability of their answer to be correct is:
(NCERT EXEMPLAR)
1 1 13 10
o b.— — d—
V. 40 120 iE

Q 30. The probability distribution of a discrete random
variable X is given below:

X 2 3 4 5
5 7 9 1

PO | % X X K
The value of k is: (NCERT EXEMPLAR)
a.g b.16
c.32 d. 48

Q 31. For the following probability distribution:
X -4 -3 -2 -1 0

B(x) | o1 | 02 | 03 | 02 | o2
E (X)is equal to:
a.0 b. -1 c-2 d.-18
Q 32. For the following probability distribution:

X 1 2 3 4
P(X) ! L 2 2
10 5 10 5
E(X 2) is equal to: (NCERT EXEMPLAR)
a.3 b.5 c7 d.10

Q 33. Let X denotes the number of hours you study on a
Sunday. Also it is known that

01, ifx=0
P (X =x)=¢ kx, if x=1or2
0, otherwise

where k is a constant.

What is the probability that you study atleast two
hours?

a. 055 b. 0.15 c.06 d. 0.3

Q 34. In a college, 30% students fail in Physics, 25% fail
in Mathematics and 10% fail in both. One student
is chosen at random. The probability that she fails

in Physics, if she has failed in Mathematics is:
(NCERT EXEMPLAR)
1 2 9 1

'@ Assertion & Reason Type Questions

Directions (Q. Nos. 35-42): In the following questions, each
question contains Assertion (A) and Reason (R). Each question
has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The cholces are:

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of
Assertlon (A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A)

c. Assertion (A) is true but Reason (R) Is false

d. Assertion (A) is false but Reason (R) Is true

b e e e e e e e e e e e e e e e —— e — — — —
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Q 36.

Q 36.

Qar.

Q3e.

Assertion (A): Two «coins are tossed
simultaneously. The probability of a getting two

heads, if it is known that at least one head comes
.. 1
up, is —.
. 3
Reason (R): Let E and F be two events with a
P(E NF)

PE)
(CBSE 2023)

random experiment, then P(F / E)=

Assertion (A): Consider the experiment of drawing
a card from a deck of 52 playing cards, in which
the elementary events are assumed to be equally
likely. If E and F denote the events the card drawn
is a spade and the card drawn is an ace respectively,

1 1
th E =—and E)=—
en P(E/F) and P(F/E) =

Reason (R): E and F are two events such that the
probability of occurrence of one of them is not
affected by occurrence of the other. Such events
are called independent events.

Assertion (A): Let E and F be events associated
with the sample space S of an experiment. Then,
we have P(S/F)=P(F/F)=1.

Reason (R): If A and B are any two events
associated with the sample space S and F is an
event associated with S such that P(F)= 0, then
P((AuB)/ F)=P(A/ F)+P(B/F)-P((AnB)/F).
Let A and B be two events associated with an
experiment such that P(AnB) = P(A) P (B).
Assertion (A): P(A/ B)=P(A)and P(B/ A) =P(B)
Reason (R): P(AuB)=P(A) + P(B)

Q 39.

Q 40.

Q4.

Q a2,

Let Hy ,H;, ... , H, be mutually exclusive and
exhaustive events with P(H,)>0,i =1, 2, .., n.
Let E be any other event with 0 <P(E) <1
Assertion (A): P(H,/E)>P(E/H,;)xP(H;) for

n
Reason (R): Z PH,)=1
i=1
Assertion (A): An umn contains 5 red and 5 black
balls. A ball is drawn at random, its colour is noted
and is returned to the urn. Moreover, 2 additional
balls of the colour drawn are put in the urn and
then a ball is drawn at random. Then, the

probability that the second ball is red is —;—.

Reason (R): A bag contains 4 red and 4 black balls,
another bag contains 2 red and 6 black balls. One
of the two bags is selected at random and a ball is
drawn from the bag which is found to be red.
Then, the probability that the ball is drawn from

the first bag is T

Assertion (A): The mean of a random variable X is
also called the expectation of X, denoted by E(X).

Reason (R): The mean or expectation of a random
variable X is not sum of the probabilities of all

probabilities.

Assertion (A): The mean number of heads in three
tosses of a fair coin is 1.5.

Reason (R): Two dice are thrown simultaneously.
If X denotes the number of sixes, the expectation

of X is E
3

Answers
1. () 2. (d) 3. (¢ 4. (d) 5. () 8. () 7. (d) 8. (c) 9. (d) 10. (d)
11. (d) 12. (a) 13. (d) 14. (c) 15. (c) 16. (d) 17. (c) 18. (d) 19. (d) 20. (a)
21. (d) 22. (d) 23. (b) 24. (c) 25. (d) 26. (c) 27. (a) 28. (c) 29. (d) 30. (¢
31. (d) 32. (d) 33. (0 34. (b) 35. (a) 36. (a) 37. (b) 38. (0) 39. (d) 40. (b)
41. (¢ 42. (b)

COVID PCR test, and the pathologist reports him/her
as COVID positive.

@ Case Stlldv Based Questions

Case Study 1

The reliability of a COVID PCR test is specified as
follows:

Of people having COVID, 90% of the test detects the
disease but 10% goes undetected. Of people free of
COVID, 99% of the test is judged COVID negative
but 1% are diagnosed as showing COVID positive.
From a large population of which only 0.1% have
COVID, one person is selected at random, given the

I |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
I |
| |
| |
I possible values of X by their respective l
| |
I |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
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Based on the given information, solve the following
questions:

Q 1. What is the probability of the ‘person to be tested
as COVID positive’ given that ‘he is actually having
coviD'?
a.0.0M b.0.1 c.08 d.09

Q 2. What is the probability of the ‘person to be tested
as COVID positive' given that ‘he is actually not
having COVID'?

a.0.01 b.0.99 c.01 d. 0.001
Q 3. What is the probability that the ‘person is actually
not having COVID'?

a.0.998 b.0.999 c.0.001 d. 0.

Q 4. What is the probability that the ‘person is actually
having COVID' given that ‘he is tested as COVID
positive'?

a.0.83 b.0.0B03 c.0.083 d. 0.089

Q 6. What is the probability that the ‘person selected
will be diagnosed as COVID positive'?

a.0.1089 b.0.010B9 c.00189 d.0.I89

Solutions —e

Conslider the events
E, =People having COVID.
E, =People free of COVID
A =Persaon to be tested as COVID positive
1. Probabllity of the 'person to be tested as COVID
positive' glven that he Is actually having COVID
A 90
=P[E—l]=90%=ﬁ=ﬂ9
So, optlon (d) Is correct.
2. Prabability of the 'person to be tested as COVID
positive' glven that he Is actually not having COVID
A 1

=P| —|=1% = — =001
[52] 100

So, optlon (a) Is correct.

3. Praobability that the person Is actually not having
COVID =P(E;)=999% = =0999

1000
So. optlon (b) Is correct.

4. Probabllity that the person is actually having COVID
glven that he Is tested as COVID positive

y (EAL] ) P(E,) xP(Ei]]
P(E,) xP

BEzze

" 01% x90%
0.19% x90% + 99.9% x1%
01x90
“01x90+999 x1

9 9
=57999 ~jogo - 10826

.. Required prabability = 0.083
So. aptlon (c) Is correct.

5. Probability that the person selected will be
diagonosed as COVID positive

P(A) =P(Ey) XP(Ei] +P(E;) xP[Ei]

1 2

=01% x30% + 99.9% x1%
__90 999 _ 1089
~ 700000 * 100000 ~ 100000

So. optian (b) Is correct.

=001089

An insurance company believes that people can be
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
is 0.2 for a person who is not accident prone. The
company knows that 20 per cent of the population is
accident prone.
Based on the above information, solve the following
questions: (CBSE SQP 2022 Term-2)
Q1. What is the probability that a new policyholder
will have an accident within a year of purchasing a
policy?
Q 2. 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?

Solutions d

1. Let £,=The policy holder Is accldent prone.
E, =The policy holder Is not accident prone.
E =The new policy holder has an accldent within
a year aof purchasing a policy.
P(E) =P(E,) xP(E/E,)+ P(E;) xP(E/E;)
6 20 2 BO_ 280 7

=107 700 70 100 1000 25
2. By Bayes' theorem,

P(E, /€)= P(E]);PE(EJEI)

b e e e e e e e e e e e e e e e —— e — — — —
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Case Study 3

A shopkeeper sells three types of flower seeds A,
A,, A;. They are sold in the form of a mixture,
where the proportions of these seeds are 4 : 4 : 2,
respectively. The germination rates of the three types
of seeds are 45%, 60% and 35% respectively.

Based on the above information, solve the following
guestions: (CBSE SQP 2022 Term-2)

Q1. Calculate the probability that a randomly chosen
seed will germinate.

Q 2. Calculate the probaility that the seed is of type A,,
given that a randomly chosen seed germinates.

° Solutions

1. We have, A15A23A3 =4:4:2

P(A)=1 P(Az)_%andP(A3)=%

where Ay, A; and A; denote the three types of flower
seeds.

Let E be the event that a seed germinates.
60

P(E/ A) =22 o

P(E | Ay)= —
and (E/AE,)_":”:I
P(E)=P(A)-P(A/E))

P(A;)-P(A/E,)+P(Ag)-P(A/E;)

4,45 4. 680 2 35
1[] 100 10 100 10 100
=490 49

1000

Ay _ P(A,)-P(E / A5)
2 (e e
P(Ef A2)+P(A3)P(E/A3)

(By Baye's theorem]
4 60

[ ——
10100

Case Study 4
There are two antiaircraft guns, name as 4 and B. The
probabilities that the shell fired from them hits an
airplane are 0.3 and 0.2 respectively. Both of them
fired one shell at an airplane at the same time.

Based on the above information, solve the following
questions: (CBSE SQP 2022-23)
Q1. What is the probability that the shell fired from
exactly one of them hit the plane?
Q 2. If it is known that the shell fired from exactly one
of them hit the plane, then what is the probability
that it was fired from B?

[ Solutions ®

1. P (Shell fired from exactly one of them hits the plane)
=P [(Shell from A hits the plane and shell from gdoes
not hit the plane) or (shell from A does not hit the
plane and shell from B hits the plane))
=03x08+07x02=024+014=038.

2. P (Shell fired from Bhit the plane/Exactly one of them
hit the plane)
P (Shell fired from B hit the plane nExactly one
of them hit the plane)
P (Exactly one of them hit the plane)

_ P (Shell from only B hit the plane)
~ P (Exactly one of them hit the plane)
o4 7
Ty
[ P(AnB) =P(A)xP(B)=(1-03) x02 = 0.14)
Case Study 5

A building contractor undertakes a job to construct 4
flats on a plot alongwith parking area. Due to strike
the probability of many construction workers not
being present for the job is 0.65. The probability that
many arc 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.

£ £+ & ﬂ i 25 Let £,: represent the event when many workers
10 “700 " 10 *700 T 10 100 were not present for the job
240 /1000 E,: represent the event when all workers were
490/1000 present and
240 24 E : represent completing the construction work

“%90 49 on time. (CBSE 2023)

L A A A A A A A A A A A A A A A A A A A A A A A A J
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Based on the above information, solve the following
questions:

Q1. What is the probability that all the workers are
present for the job?

0 2. What is the probability that construction will be
campleted on time?

Q 3. 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?

® Solutions ]

1. Given P(E)) =065, p[ﬁ] -03s, p(f_] _080
£, E;

P(E;)=1-P(E,) =1-065 =035

2. P(E) =P(E)) xp(g] +P(E3) xp[EE_]

1 2
=065 x035 + 035 x0.80
~02275+028 =05075

3, P[EJ =035
£,

P i] =080
EZ

Case Study 6

In an office three employees James, Sophia and
Oliver process incoming copies of a certain form.
James processes 50% of the forms, Sophia processes
20% and Oliver the remaining 30% of the forms.
James has an error rate of 0.06, Sophia has an error
rate of 0.04 and Oliver has an error rate of 0.03.

Or

Based on the above information, solve the following
questions: (CBSE SQP 2023-24)
Q1. Find the probability that Sophia processed the
form and committed an error.
Q 2. Find the total prabability of committing an error
in processing the form.

Q 3. 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 form. If
the form selected at random has an error, find the
probability that the form is not processed by
James.

Or

Let £ be the event of committing an error in

processing the form and let £, , E, and E; be the

events that James, Sophia and Oliver processed
3

the form. Find the value of Y_ P(E, / E).

I=1
Solutions °
50 1
Given P(J)=50% = s
20 1
30 3
P =3 %:—:—
=20 100 10

p(E] —0D6. P(E] -004and p(EJ 003
] 5 0

1. Probability that Sophla processed the form and
committed an error = P(S)P(%

x004 = 0008

m| —

2. The total probability of committing an error In

pracessing the form
) p(J)pG) " p(s)p@ ¥ P(D)P(E]

0
=) 006+ <004+ 3 <003
2 5 10

=003+0008 +0009
= 0047

3. Probability that an error Is committed by james In
processing,
P(J) XP[%J

P(é] i P(J)P(%] 5 p(s)p@ : p(o)p(g)

TT0047 47 47
.. Required probability that errar was not processed

by James m]‘P(—] -1-30. 17
g 47 47

$(E)(5) A2 A
P(EI)XP(EE‘]+P(E2)><P(£]+p(53)p -‘:'E_a]

- P(E:)P(EEI]"P(EZ)P(éZ +p(53)[é]

=]
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-’ VE'V Short Answer Type Questions

Q1.

Q2

Q3.

Q4.

Q6.

Q6.

Q7.

Q8.

Q9.

Q10.

Q.

Q12.

Q1.

Q1a.

let A and B be two events such that
P(A) =§ P(B) =% and P(A/ B) =.3 _Find the value

of P(B/ A). (CBSE 2022 Term-2)
A pair of dice is thrown and the sum of the
numbers appearing on the the dice is observed to
be 7. Find the probability that the number 5 has
appeared on atleast one die. (CBSE2022 Term-2)
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?

1
The praobability that A hits the target is - and the
probability that B hits it, is % If both try to hit the

target independently, find the probability that the
target is hit. (CBSE 2022 Term-2)

If £ and F are two events such that P(E)= 0.6,
P(F)=03 and P(E nF)=0.2. Find the values of
P(E/F)and P(F/E). (NCERT EXERCISE)
Find P(AUB)if2P(A)=P(B) = 3 and P(ﬂ) = Z
13 B) 5
Aand B are two independent events. If P(4) = 0.3,
P(B) = 0.4, then find (i) P(A " B), (ii) P(AU B).
Suppose A and B are independent events, such

that P(A) =03 and P(B) = 0.4, then find P(%)
(NCERT EXERCISE)
1 1 2
if P(A) =3 P(B) = 3 and P(AUB) = 3 Are the

events A and B independent?

If Aand B are two independent events then prove
that the probability of occurrence of at least one
of Aand Bis given by 1-P(A")P(B').

(NCERT EXERCISE)
Two cards are drawn at random from a pack of
52 cards one-by-one without replacement. What
is the probability of getting first card red and
second card Jack? (CBSE SQP 2022 Termi-2)

Three distinct numbers are chosen randomly from
the first 50 natural numbers. Find the probability
that all the three numbers are divisible by both 2
and 3. (CBSE 2020)
If P (not A) =0.7, P(B)=0.7 and P(B/A) =05, then
find P(A/B). (CBSE 2019)
If P(A)=0.4, P(B)=p, P(AUB)=0.6 and A and B
are given to be independent events, find the value
of ‘p'. (CBSE 2017)

'@/ Short Answer Type-1 Questions

Q1

Q2.

Q3.

04.

Q6.

Q6.

Q7.

Q8.

Q9.

Q10.

Q1.

Q12.

A room has three lamp sockets. From a collection
of 10 light bulbs of which only 6 are defective,
three bulbs are selected at random and placed in
the socket. What is the probability that there will
be light in the room?

Find [P(B/A)+ P(A/B)], if P(A) =%, P(B) =§ and

PAUB) =-§-. (NCERT EXEMPLAR; CBSE2020)

A black and a red die are rolled together. Find the
conditional probability of obtaining the sum 8,
given that the red die resulted in a number less
than 4. (CBSE 2018)

Ten cards numbered 1 to 10 are placed in a box
after thoroughly mixing. One card is drawn from
the box at random. If it is known that the number
on the card is more than 3 then find the
probability that this number is even number.

A couple has 2 children. Find the probability that
both are boys, if it is known that (i) one of them is
a boy, (ii) the older child is a boy.

From a pack of 52 playing cards, two are drawn
one by one. After drawing they are not returned to
the pack again, then find the probability of both
cards to the betel.

Given two independent events A and B such that
P(A)=0.3and P(B)=0.6, find P(A' "B ). (cBSE2020)

A die marked 1, 2, 3 inred and 4, 5, 6 in green is
tossed. Let A be the event “number is even” and B
be the event “number is marked red". Find
whether the events A and B are independent or
not. (CBSE2019,17)

Prove that if £ and F are independent events, then
the events E and F' are also independent.
(NCERT EXERCISE; CBSE2017)

A can hit a target 4 times in 5 shots, B 3 times in
4 shots and C 2 times in 3 shots. Find the

probability that target will be hit.

There are 4 red and 5 black balls in a bag A. In
another bag B there are 6 red and 3 black balls.
One red ball is taken from bag A and transferred to
bag B. After this one ball is taken from bag B, find
the probability of that to be red.

A speaks truth in 80% cases and B speaks truth in
90% cases. In what percentage of cases are they
likely to agree with each other in stating the same
fact?
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Q13.

Q14.

Q 16.

Q 16.

Q17

Q18.

Q19.

0 20.

Three persons A,B and C, fire at a target in turn,
starting with A Their probability of hitting the
target are 0.4, 0.3 and 0.2 respectively. Find the
probability of two hits. (NCERT EXEMPLAR)

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?
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.

(CBSESQP 2022 Term-2)
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 of X.

(CBSE2022 Term-2)

Two Cards are drawn successively with
replacement from a well shuffled pack of 52
Cards. Find the probability distribution of the
number of spade cards. (CBSE2022 Term-2)

Abiased die is such that P(4) = 1—10and other scores

are equally likely. The die is tossed twice. If X is
the ‘number of four obtained', find the mean of X.

There are 4 cards numbered 1, 3, 5 and 7, one
number on one card. Two cards are drawn at
random without replacement. Let X denote the
sum of the numbers on the two drawn cards. Find
the mean of X. (CBSE 2017)

Find the mean of the number obtained on a throw
of an unbiased die. (NCERT EXERCISE)

Short Answer Type-il Questions

Q1.

Q2

There are 4 white and 3 black balls in a bag. In
these ball drawn one by one without replacement
then find the probability that first ball is white,
second ball is black, third ball is white, fourth ball
is black, fifth ball is white, sixth ball is black and
seventh ball is white.

In a class 40% students read Mathematics, 20%
read Biology and 10% read both Mathematics and
Biology. One student is selected at random. Find
the probability that:

(i) he reads Mathematics, when it is know that he
reads Biology.

(i) he reads Biology when it is known that he
reads Mathematics.

Q3.

Q4.

Q6.

Q6.

07.

Q8.

Qa.

g10.

From integers 1 to 11 two integers are selected at
random. If their sum is even, then find the
probability that both integers are odd.

Three friends 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? (CBSE SQP 2022-23)

Suppose that 5 men out of 100 and 25 women out
of 1000 are good orators. Assuming that there are
equal number of men and women, find the
probability of choosing a good orator.

A bag A contains 4 black and 6 red balls and bag B
contains 7 black and 3 red balls. A die is thrown.
If 1 or 2 appears on it, then bag A is chosen,
otherwise bag B. If two balls are drawn at random
(without replacement) from the selected bag,
then find the probability of one of them being red
and another black.

A bag contains (2n + 1) coins. It is known that
(n -1) of these coins have a head on both sides,
whereas the rest of the coins are fair. A coin is
picked up at random from the bag and is tossed. If
the probability that the toss results in a head is

i—} determine the value of n. (NCERTEXEMPLAR)

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 bulbs. It 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 E5 are defective. If one bulb is picked up
at random from a day's production, calculate the
probability that it is defective.  (NCERY EXEMPLAR)

In a bag there are 5 red, 4 black and 3 white balls.
If one by one three balls are taken out and not
again returned to the bag, then find the
probability that all the three balls drawn are red.

Three cards are drawn successively, without
replacement from a pack of 52 well shuffled
cards. What is the probability that first two cards

are kings and the third card drawn is an ace?
(NCERT EXERCISE)

Q11. Aand B are two independent events. Prove that:

(i) A’ and B will also be independent events

(ii) P(B/A)=P(B/ A" )=P(B) (NCERY EXEMPLAR)
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Q 12. A man is known to speak truth 7 out of 10 times.

Q13.

He threw a pair of dice and reports that doublet
appeared. Find the probability that it was actually
adoublet. (CBSE 2022 Term-2)
A person A speaks truth in 70% of the cases while
second person B speaks truth in 80% of the cases.
Find the probability that in what percentage of
cases they will:
(i) agree (ii) oppose
to each other, for the same statement of fact.

Q 14. Aand Bthrow a pair of dice alternately. A wins the

Q 16.

Q 16.

017.

Q18.

Q19.

game if he gets a total of 9 and B wins if he gets a
total of 7. If A starts the game, find the probability
of winning the game by B.

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 6, she tosses a coin once
and notes whether a ‘head’ or 'tail’ is obtained. If
she obtained exactly one ‘tail’, what is the
probability that she threw 3, 4, 5 or 6 with the
die? (CBSE 2018)

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

probability that it is purchased from shop Y.
(CBSE 2020, 17)

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. (CBSE 2017)

A factory has two machines A and B. Past record
shows that machine A produced 60% of the items
of output and machine B produced 40% of the
items further 2% of the items produced by
machine A and 1% produced by machine B were
defective. All the items are put into one stockpile
and then one item is chosen at random from this
and is found to be defective. What is the
probability that it was produced by machine A?
(NCERT EXERCISE)
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. (CBSE 2017)

Q 20.

Q21

Q 22.

Q23.

Q 24.

Q 26.

Q 26.

Q27.

Given three identical boxes I, Il and Ill, each
containing two coins. In box |, both are gold coins,
in box Il, both are silver coins and in box lll, there
is one gold and one silver coin. A person chooses a
box at random and takes out a coin. If coin is of
gold, what is the probability that the other coin in
the box is also of gold? (NCERT EXERCISE)

A patient travels to a doctor by train, bus, scooter
or any other means of transport whose

1 2
probabilities are %, 710 or 3 respectively. If he
travels by train, bus or scooter, he reaches late

11 1
and their probabilities are 7 g or rE respectively.

He reaches on time if he travels by any other
means of transport. If he reached late, find the
probability of his coming by train.
The random variable X has a probability
distribution P(X) of the following form, where 'k’
is some real number:

k,if x=0

2k, if x=1
P(X)=

*) 3k, if x=2
0, otherwise

(i) Determine the value of k.
(i) Find P(X <2)
(iii) Find P(X >2)
The random variable X can take only the values 0,
1, 2, 3. Given that P(2) = P(3) =p and P(0) = 2P(1).

If P, x} =23 P, x,, find the value of p.
(CBSE2017)

(CBSE2019)

(CBSE SQP 2023-24)

A coin is biased so that the head is three times as
likely to occur as tail. If the coin is tossed twice,
find the probability distribution of number of
tails. Hence, find the mean of the number of tails.

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.
(CBSE 5Qp 2022-23)
From a lot of 30 bulbs which include 6 defective
bulbs, a sample of 2 bulbs is drawn at random one
by one with replacement. Find the probability
distribution of the number of defective bulbs and
hence find the mean number of defective bulbs.
(CBSE2023)
Two fair dice are thrown simultaneously. If X

denotes the number of sixes, find the mean of X.
(CBSE2023)
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Q 28. Two numbers are selected at random (without
replacement) from the first five positive integers.
Let X denotes the larger of the two numbers
obtained. Find the mean of X. (CBSE 2013)

0 29. There are 4 cards numbered 1 to 4, one number on
one card. Two cards are drawn at random without
replacement. Let X denote the sum of the numbers
on the two drawn cards. Find the mean of X.

'l Long Answer Type Questions

Q1. Inanswering 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 correctly. (CBSE 2023)

Q2. A and B are two independent events. The
probability of their simultaneously occurrence is

% and the probability of their simultaneously

occurrence of A and B separately.

Q 3. A manufacturer has three machine operators A,B
and C. The first operator A produces 1% of
defective items, whereas the other two operators

Q4.

Q6.

Q6.

Q7.

Qe.

Very Short Answer Type Questions

B 1

1. Glven, P(A)==and P(B) = —.

ven, P(A) E‘asn (B) s

Also, P(A/B):%

” P(AnB) 3

P(B) 4

P(AnB) 3

= = —

112 4

= p(Ana)=§.
P(B/A)szﬁB 3.8 3

2. Total ways for numbers on the die for the sumtobe 7
={(1.6).(6.1). (2. 5). (5.2). (3. 4). (4. 3))
Thus, there are 6 ways possible for the sum to be 7.
Here, favourable cases = ((2, 5), (5, 2))

So, out of these six ways, there are 2 ways where 5 s
one of the autcome.

Thus, required probabllity = é = %

I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
I 1
I non-occurrence is 3 Find the probabilities of the
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Get More Learning Materials Here : &

3. Glven, P(A)=% and P(E)=%
= P(A')=1—P(A)=1-%=§
and P(B'):]—P(B):]—é:%

TR!CK

B and C produces 5% and 7% defective items
respectively. A is on the job for 50% of time, Bon
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 item is chosen at random
from this and is found to be defective. What is the
probability that it was produced by A? (c8sE2019)

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 four balls in the umn are white.
A box contains 10 tickets, 2 of which carry a prize
of % 8 each, 5 of which carry a prize of ¥ 4each and
remaining 3 carry a prize of ¥ 2each. If one ticket is
drawn at random, find the mean value of the prize.
(CBSE2023)
Let a pair of dice be thrown and the random
variable X be the sum of the numbers that appear
on the two dice. Find the mean or expectation of
X. (NCERT EXERCISE)

Two cards are drawn simultaneously (or
successively without replacement) from a well
shuffled pack of 52 cards. Find the mean of the

number of kings. (CBSE2019)

Three numbers are selected at random (without
replacement) from first six positive integers. If X
denotes the smallest of the three numbers
obtained, find the probability distribution of X.
Also, find the mean of the distribution.

The probability that the problem is solved
=1 ~Probability that none of them solved the problem.

4, Glven,

Required probability = 1-P(A")-P(8")

P(A)=P (Ahits the target) =

P(B) =P (B hits target) = %

Now, P (AuB)= P (target will be hit by either A or B)

= P(AUB)=P(A)+P(B)-P(ANB)
= P(AUB)=P(A)+P(B)-P(A)-P(B)

[+AandBare independent])
5+6-2 _9_ 3
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9

P(AUB)=P(A)+P(B)-PANB)

PE~F) 02 2

FAEfR)= P(F) 03 3
_P(FAE) 02 1
and P(F/E)= FE) 06 3
Given.  2P(4)=P(B)=2
5
and P(B)=2 and P[ﬁ)=3
3 B)"5
P(An5)=P(ﬁ)-P(5)=3-i=5
B CRERNE

P(A UB) =P(A) +P(B)-P(AB)
_ 5,5 2 _5+10-4_1
26 13 13 26 26
(I) A and B are two independent events
P(AnB)=P(A)-P(B)=03x04 =012
(i P(AuB)=P(A)-P(B)-P(ANB)
=03+04-012=058
Given, P(A)=03and P(B) =04
When A and B are independent events,
P(AnB)=P(A)xP(B)=03 x0.4 =012
(ﬁ} _P(AnB) D12 3
B

PB) 04 10

TiP:

10.

n

P(AnB)=P(A)+P(B)-P(AuUB)
1,1 2_3+42-4 1
2 3 3 6 6

le. P(A)-P(B)=P(AnB)
.. Events A and B are Independent.
Praobability of non~occurrence of any of the events A
andB =P(A'nB')
=P(AUB)=1-P(AUB)
=1-{P(A) + P(B) - P(A ~B)}
=1-{P(A) + P(B)-P(A).P(B))
(- Aand B are Independent events)
=1-P(A)-P(B)1-P(A)}
=(1-P(A))(1-P(B))
=P(A")P(B')
Therefore, the probability of occurrence of atleast
oneof AorB=1-P(A’)P(B"). Hence proved.

The required praobability
=P ((The first Is a red |ack card and the second Is a
jack card) or (The first is a red non-jack card and the
second is a jack-card))
e 3 o
52 51 B2 Bl 26

12. There are only B8 numbers in first 50 natural
numbers, which are divisible both 2 and 3, ie, 6.

6.12.18, .. 48

@TR!CK GJ

number divisible by both 2 and 3 i.e., LCM (2, 3) =

Now, total number of possible outcomes =50C,
Favourable number of outcomes =8C5

8
So, required prabability = 5|:|CC3
3
B x7x6
- . L
50x49 x48 ~ 350
Ix2 x1

13. Given.P (not A) =0.7 =P(A)and P(B)=0.7
P(A)=1-P(A)=1-07=03
Also given, P(B/ A) =05
P(AnB)=P(A)-P(B/A)=03x05=015
%o, P(A/B) P(AnB) 015 15 3

“TP(B) 07 70 14
14. Given,P(A) =0.4,P(B) = p and P(AUB) =06
P(AUB) =P(A)+P(B)-P(ANB)
(By addition thearem of probability)
= P(A ~B) = P(A)+ P(B)-P(A UB)
=04+p-06=p-02
Since. A and B are independent events.

G- TiP:

T The events are independent ifand only if

PANB)=P(A)-P(B)

P(A)-P(B) = P(A ~B)

= O4xp=p-02
= p-04p=02
= 06p =02

_02 1

P86 3

Short Answer Type-l Questions

1. Number of bulbs =10
Number of selection of 3 bulbs out of 10 = '°C4
Now, glven that 6 bulbs are defective, then 4 bulbs
are good.
Prabability that there will be no light In the room
= Probabllity of selection of three defective bulbs
6!
_8%¢; _331_ el 3w
0c; 10! 3131 10l
3171
=5x5x4 e Ix2 ml
Ix2 10x9xB 6

.. Probability that there will be light in the room

=1-Prabability that there will be no light in the room
1 5

m]——:—

6
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2. Given.P(A)= 2 _pa P(B) = 2 o
10 5

and P(AUB) =§= a6

P(AUB) =P(A)+P(B)-P(AB)
P(AnB) =P(A)+P(B)-P(AUB)
-=03+04-06=07-06=01

Now, P(B/A)+P(A/B) = Pf(r;)A) . P(S(;;B)

_Aar o 1.1 7

"03°04 3 4 12
. Let the first observation be from the black die and
second from the red die.
When two dice (one black and another red) are rolled.

the sample space (S) has 6 x6 =36 number of
elements.

E : Sum of the observation is 8.

5. Glven, a couple has 2 children, then

sample space (S) = {B,8,.58,G,.G,8,.G,G5)
where B, and G, are the older boy and girl
respectively.
Let €, =both the children are boys.
E5 =one of the children Is a boy.
E5 =the older child Is a boy.

P(Ez)=%- P(Ea)=%-

U P(E1sz)=%h%E)—2)=;_:=

1
=)

P(EinE 14 1
(W) PLES 53’=—%—(p Q)B‘L—zfm =3

6. Let, Event A: first card of betel

Event B: second card of betel
Probability of getting first card of betel.

={(2.6).(3.5). (4.4).(5.3). (6. 2)} P(A) = L - (- Number of betel cards =13)
F :Red dle resulted In a number less than 4 52 4
={(17).(1.2).(.3).(2.1).(2 2).(2.3).(3.1).
(3.2).(3.3). (4.1). (4. 2). (4 3), (5.7),
(5.2).(5.3).(6.1). (6. 2). (6. 3))
EnF ={(53). (6, 2)}

1 1
S, BY_ 1 4 1
tow:PF)=35 2 Plans|~Pia)e(Z)=uog
1

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
: and  P(EnF)= é%=@ 7. Glven that, P(A)=03and P(B) =06 :
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Remaining cards; betel cards =12, total cards = 51
.. Probabllity of getting secand card of betel,

p[E]:E=i
A)TE 7

Hence, required probability (both cards to be betel)

The conditional probability of obtalning the sum e o o

equal to B, given that the red die resulted In a number
less than 4, Is given by P(E/F).

TR!CKS
e By Demorgan's law, AUB)=ANnB(AnB)=AUB.
* P(E)+P(E)=1
* By addition thearem of probability,

PAUB)=P(A)+P(B)-P (AN B).

P!EHF! 2/36 2 1
Therefore, P(E/F)= GRS -

ERRQDR
Students get confused in deciding whetherto find P(A/B) P(AnB)=P(A)-P(B)=03x06=018
or P(B/A).So,more practice is required. So. P(A'nB')=1-P{A'nB")=1-P(AUB)
=1-{P(A)+P(B)-P(ANB))
=1-(03+06-018)=1-(09-018)
=1-09+018=118-09=0.28

Tl P ! 8. When a die Is thrown, the sample space Is:
5={1,2,3,4,56) = n(5)=6

4, Let E = event that the number on the card Is mare
than 3

Learn the concepts of conditional probability and its

applications. Also, A Number Is even and B: number Is red.
; A=(2.4,6),B={1.23)
and F = event that the number an the card Is even. and AnB=(2)
Here, n(S)=10 2 n(A)=3n(B)=3
E=(45678910 = nlE)=7 and  n(AnB)=1
F =(2 4.6,8,10) =  n(F)=5 _— p(a)=0A)_3_1
E ~F =(4,6,B,10) = n(EAF)=4 ns) 6 2
Now, P(F/E) = probability that the number Is even i P(B) = n(B) 3.1
when it Is known that it is mare than 3. n(s) 6 2
P(FNE) 4/10 4 n(AnB) 1
-  — i — Ell'ld P A ﬁB = B —
P(E) 7/10 7 ( ) n(s) 6
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TR!CKS

e If Eand F are independents events, then
PENF)=P(E)-P(F)

* [f Eand F are dependents events, then
P(EnF)#P(E)-P(F)

Naw, P(A) xP(B) =~ x = s
P(AnB)=P(A)-P(B)
Thus, A and B are not independent events.
9. Since, € and F are independent events.

P(E ~F)=P(E)-P(F) )
i ENF) .
ENF) i EnA

It is clear from the following Venn diagram that
events E nF and £ nF’ are mutually exclusive and
E =(EnF)U(EnF’)
-~ EnF and E nF'are mutually exclusive.
P(E)=P(E NF)+P(E NF')
= P(E NF')=P(E)-P(E nF)
=P(E)-P(E)-P(F)  (Fromeq.(1))
=P(E) (1-P(F)}=P(E)-P(F")
- P(F)+P(F')=1)
Hence. £ and F' are Independent events.
Hence proved.

10. Hitting the target means that A, B and C all trying to
hit the target together.

Glven, A can hit a target 4 times in 5 shaots

. Prababillity to hit the target by A= %: P(A)

B can hit a target 3 times In 4 shots.
. Prabability to hit the target by B= %: P(B)

C can hit a target 2 times in 3 shots.
. Prabability to hit the target by C = %: P(C).

So, requlired probability to hit the target
=1-{1-P(A)H1-P(B)}{1-P(C))

{2

1.1 .1

mle— ==
5 4 3
_ 1 _60-1_59
60 60 60

Mostly students find P (A n B n C) instead of finding
P(AUBUC).

ERRQDR « ]

. Here. R, =(4red balls}

B, =(5 black balls}

R, =(6red balls}

and B, =(3 black balls}

Let event £, = one red ball is taken from first bag
and transferred to second bag,

Event £, =one black ball is taken from first bag
and transferred to second bag,

and event E =a red ball drawn randomly from

second bag
E 7 E 6
"E)-% &)
4 5
d P(E)) == P(E;)==
an (€) 5 (E,) 5
E E
Hence, P(E)=P(E,)-P| =—|+P(E;)-P| —
E E;
3. 1.5.8
"9710 9710

28 30 58 29

= e — — —

90 90 90 45

ERROR ]

Mostly students have a confusion whether to apply total
probabilitytheorem or Baye's theorem.

BO 4 90 9
12. Here, P(A)-TE-E-I--E— and P(B) -]-ﬁ- ﬁ
P (Agree) = P (both speaking truth or both telling lie)
=P(ABor AB)=P(A)P(B)or P(A)P (B)
4 9

=& x5+ 01-P(A) 0-P(B)

=%+(1_%](1-%]=§+%x]_‘6
B 1 36+1 37 74
=25*50" 80 o wom®
13. Here, P(A)=0.4, P(B)=03and P(C)=02
P(A) =1-P(A), P(B)=1-P(B)
P(A)=1-P(A)=1-04 =06,
P(B) =1-03=07,P(C)=1-02=08
So. probability of two hits = P(A)-P(B)-P(C)
+P(A)-P(B)-P(C)+P(A)-P(B)-P(C)
- (tm)(ua)(o.a) +(0.4)(0.7)(02) + (06)(03)(02)
=0096 + 0056 + 0036 =0188

ERROR . ]

Students face problems in deciding when to add or when
to multiply probability. So,adequate practice is required.

14. Let X denates the number of milk chocolate drawn.

So, Xcanbe 0,7and 2
4 3 12
P(X = D) m= = - ——
(XaO)=gxz=g5

P(X:]):(%xi) o L
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. Required probability distribution is:

X 0 1 2
12 16 2

P(X = = —
(X) 30 30 30

18. Here, X Is the number of fours obtained. So, X can
take values 0. 1and 2.
. Probability distribution Is:

Most likely outcome Is getting one chocolate of each
type.

X

0

1

2

P(X)

b

81
0o

Ke—XK=—=
10 10

=

8

100

[l)z 1
10) ~ 100

ERRQR »

Students get confused whether the items are drawn with
replacement orwithout replacement.

15. Let X be the random varlable defined as the number
of red balls.
Then X=01
BB
4 3 12 2
13 31 6 1
P(x—])—2X§+ZX§=E=E
-.Probability distribution table Is:
X 8] 1
P(Xx) 1/2 1/2
16. Given, the variable X denotes the number of red balls.
Then, X=0.12
3 2 3
P(X—D)—gxz—;l—ﬁ-.
Zz 3.3 2 3.3
s bk Lot
10 &
P(X=2)=g><1=l
5 4 10
..Probability distribution table is:
X 0 1 p.
P(X) ] 3 i
10 5 10
17. Let X denotes the number of spade cards drawn.

Then the value of X will be 0,1 and 2.
qu\g‘l. the probability of drawing a spade card

52 4

Now, Mean p = £X P(X) = Xy + X Py + X,P,
) 18 1 20 2

=055+ "0+ * 05" 100 ~ 10

19. Given. X denotes the sum of the numbers.
So. X can be 4, 6, 8. 10, 12.

Number
P(X XP(X
X on card ( ) ( )
1.l |2
41 (1.3) R ogreme 5
1 1 1
—X—xz:—
it =] i
(3.5) Zx§x2+zx-3-x2 B
B or ~1+]_1 3
(1.7) "6 6 3
[ 1 5
R P =
) @7 % 8 & 5
Leloa
12| (5.7) s 3 ="E 2
TR!CK

Let X be a random variable taking values xy, x5, ..., X, with

probabilities py, py, ..., p, respectively. Then mean of a

random variable X is Z;XJ py.

Mean).XP(X)._—+1+ i 5+2_%+3 543ul

20. Sample space of test: S={1, 2,3, 4, 5, 6}
Let X be the number that appear on the die, then Xisa
random variable, which can take the values 1, 2,3, 4, 5,

and the probability of not drawing a spade card
=1-

.bl—-
.blu.u

P(X=0)=

Slwg|o

g

-r-|u..|4;:-|u.|

]
P(X =)= x=
(x=1) #er
i 5
66
11

P(X=2)=—xm=—

4 16
So, the probability distribution of the number of

spade cards Is:

IS --5|._u4_~|-u4:-|w
olw

X 0 1 2
P(X) 3 3 1
16 B 6

or 6.

P(1) =P(2

)=P@3)=P(4)=

P(5)=P(6)=%

. Probabllity distribution of X Is as following;

X

1

2

3

4

5

P(X)

1
6

1

6

1
6

1
6

1
6

=l o

Now, Mean E(X) = ifo(x,)

eixdp Peledudednelsialagel
8 <6 8 8 8 "6

21
6

[=1
1

1

1

1

]

b e e e e e e e e e e e e e e e —— e — — — —
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Shorl Answer Type-Il Questions

L Number of white balls = 4
and Number of black balls =3
. Number of ballsinabag=4+3=7
- All these balls drawn one by one without repetition.

. Probability of getting first ball [s white = ;

Probability of getting second ball Is black

3 3.1
“(7-1) 6 2
Probability of getting third ball Is white = Eg ‘11)) ” %

Probabillity of getting sixth ball Is black = =

Probability of getting seventh ball Is white = —= -}: 1

1 3 1 Z 1 1

So, required prababltlty-.— i:chixgxixhi
2. Let M= event of the group of students read

mathematics and B = event of the group of students

read blology.

Suppose  n(S)=100C.

then n(M) = 40,n(B) =20

and n(MnB)=10

_n(M) 40 2
P(M)_n—_—_—

TiP
Learn the concepts of conditional probability and its
applications.

_n(B) 20 1

P(B)‘ns 100 5
and P(MnE)=M=£=l
n(S) 100 10

(I) Required prabability = P (he reads
mathematics, when it Is known that he reads

blology)
1
(MJ_M o 5_1
B) PB 1 10 2
5

(1) Required probabillity = P (he read blology when

it Is known that he reads Mathematics)
1

BY P(MnB)

5 1 1

il Vs N [0 T .

(M] PM) 2 270" %
5

3. Let event A =sum of the numbers Is even.

G- TiP:

TPmctice more problems on elementary probobility,

involving combinations.

and event B = both numbers are odd.

From integers 1to 11, the sum will be even only when
either bath the numbers are odd or both are even.
There are 6 odd numbers and 5 even numbers.

(A)— C2+ CZ
2
5c
and P(B) = 7% =P(ANB)
CZ
Hence, required probability = P [E] - P(AnB)
A P(A)
e 6!
e, 8¢, 2141
SCi+ Ly “Lz+Ls; 2 O
e 2141 2131
2
15 _15_3
“15+10 25 5

ERRQDR

Mostly students go wrong in problems involving
permutations and combinations.

4. P (not abtaining an odd person In a single round)
=P (All three of them throw talls or all three of
them throw heads)

and P (obtalning an odd person In a single round)

=1-P (not obtaining an odd persanin a single round)
1.3
= 1 - —
4 4
. Required probabillity
=P ('In first round there Is no odd person’ and
'In second round there Is no odd person’

and 'In third round there Is an odd person’)

-
44 4 64

5. Let £,and E, denote the events that the person Is a
good orator.Ey =Man arator and £, =\Woman arator

P(E,) = l and P(E2)=%
Also let, A= Setecting good orator
P(A!E)=]DO
25
1000
So, P (choosing good orator) = P(A)
=P(E,)-P(A/E,)+P(E,)-P(A/E,)
.8 .. &5 75 3

200" 27000 2000 80

and  P(A/E;)=

b e e e e e e e e e e e e e e e —— e — — — —
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6. Let E, = Event selecting bag A. E; = Event selecting TiP L
ba? B Total probability theorem gives the total probability of an
Tl p ' event whereas the Baye's theorem is basically a
- . . conditional probability.
Total probability theorem gives the total probability of an
event whereas the Baye's theorem is basically a 50 1
conditional prabability. Heie, i) =50 002
25 1
and Event A = Getting one red and one black ball P(A;)=25%= 00 %
1 2
Here. F’(E1)=- and F‘(Ez)=~§ P(Ag)=25% =22 =1,
6 100 4
2 A, 100 25
4 xb B A 4 .
§x93]5 p[A—z‘ _4%='ﬁ=5§
C] % C] 7 X3 7 /
and P(A/E2)='—'riﬁ~—-=—=— A 5 1
CZ 5)(9 15 and P[A— =5%=m=ﬁ-
. The probabllity that getting one red and one black 3/
ballL . The prabability that the picked bulb is defective,
P(A)=P(E,)-P(A/E))+P(E;)-P(A/E) P(A)
1 8 2 7 22 A A A
BN e — =P(A)xp[~—-]+PA )xp[-——'J+P(A )xp[w—]
3537545 A 2 Az A
_ xl @ 1 1 1 1
common] ERR(DR - =2 55 535 5 50
Mostly students have a confusion whether to apply total ) i} 1 o L M
probabilitytheorem or Baye's theorem. 5% 100 " 860 400
= (i~} 9. Let event A: first red ball:
. Number of fair coins = (2n+1)=(n=-1)=n+2 event B: second red ball,
Let event event C: third red ball
E, =Picking a coin with head on bath sides Prababllity of first red ball P(A)= %

E, =Picking a fair coln
A = Getting a head on tossing the coln

n-1 n+2
P(E1)=2n+]-P(Ez)=_-

remalining balls, red = 4, black = 4 and white =3

. Probabillity of second red ball, P (%} = %

2n+1
A A 1 Remalining balls, red = 3, black = 4 and white =3
Pl—|=1and P =— C 3
E, E;) 2 - Probabllity of third red ball, P( ] =—
AnB) 10
e, P(A):P((nEl)]})j(A/E‘()nipz()Ez)r(A/EBEI)T Hence, required probability (all the three balls are
“Rn+l) @neN) 27 2@n+0) red), 5 2
31 P(AmBnC):.P(A)-P[—)-P(—)
- The probabillity that the toss results In a head = 5l A AnB
5 4 3
- - PRI
2(2n+1) 42 1
= 630 =62n+3] = PlAnBnC)=53
= n=31 10. Let event K =card drawn Is a king
and event A = card drawn Is an ace
COMMON ERR@R- N ey
Mostly students have a confusion whether to apply total o Pk 52
probability thearem or Baye's theorem. Also, P (g-) Is the probability of second king with the
8. LetA;:Eventthatthe bulb s producedby machine €, condition that one king has already been drawn. Now,
A, :Event that the bulb Is produced by machine £ . there are three kings In (52 -1) = 51 cards.
A5 'Event that the bulb Is produced by machine 5. ‘ KY 3
A Event that the picked up bulb Is defective. - i (EJ =

I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
| 7. Given, number of colns with head on both sides =00 0045 |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |

b e e e e e e e e e e e e e e e —— e — — — —
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Lastly.P [%] is the probability of third drawn card to

be an ace. with the condition that two kings have
already been drawn. Now, there are four aces In left
50 cards.

P [i} )
kk) 50
By multiplication law of probability,
A

p(m)w(x)p[%].p[ﬁ)
4 3 4 2

~52'5150 5525
11. (i) Aand Bare independent events
P(A~B)=P(A)-P(B)

Now, P(A'~B’)=1-P(AUB)
=1-[P(A)+P(B)-P(A nB))
=1-P(A)-P(B)+P(A)-P(B)

&5 P(Aﬁﬁ) F'(A) (B))
=[1-P(A )][1 P(8))
= P(A'nB')=P(A")-P(B')
Therefore, A’ and B’ are also independent events.

Hence proved.

(i) p (5) _P(BnA) _P(B)-P(A)

A)" P(A)  P(A)
(- Aand B are independent events)
“Aves)_puape
B P(A’~B) P(A’)-P(B
- e Rl

Therefare, P (%] =P(B)and P (%] =P(B).

Hence proved.
12. Let E be the event that threw a palr of dice reports a
doublet. Again let 5, be event that it comes a doublet

and 5, be the event that it does not come a doublet.

6.1 1.5
Then, P(S)=—==andP(5;)=1-===,
()= = 2and P(5) =1-2 =2

P(E / 5y) = Man speaks a truth = %

P (€ /S,)=Man does not speak a truth
7

=|-|-——=—

10 10
By using Baye's theorem,

P [%] = Man speak that it s a doublet.

but it Is actually a doublet.
P(5,) xP(E / 5,)
P(5)) xP(E / 5))+ P(S;) xP(E / S)
1.7
___ 610
Il pgs.
6 10 6 10
7

60 . ..

13. (i) Let £, = event that A speaks truth
Then. E';=event that A does nat speak truth
E, =event that B speaks truth
Then, E'; =event that B does not speak truth.

Accarding to the problem, P(i)_]}:l]] ]E
P(e", )_1E;(E1B_1_ﬁ=ia
P(Ez)=ﬁ=m
P(E';)=1-P(E;)= 1_%=%

Let E =event that A and B agree with each other.
Now A and B can agree with each ather in the
following twao cases:
(2) AandB, both speak truth this event Is denoted
by E,nE>.
(b) A and B. both do not speak truth, this event Is
denoted by E';NE';.
Above twa events are mutually exclusive.
= P(E) =P(EynE3)+P(EYNE'7)
=P(€,)-P(E;)+P(E")-P(E';)
_7,8,3.2 5 6 6
10 10 10 10 100 100 7100
Therefore, Aand Bagree with each other In 62% of
cases.
(I1 Probability that they oppose each other

=1- probability that both agree with each other
_,.62_38
~ 100 100
Therefore, they oppose each other In 38% of cases.
14. Let E = event getting a total of 9

and F = event getting a total of 7.

i
(- € ={(45) (5 4). (3 6). (6 3))
and P(E)=1-P(E)=1-.9.=g
Also, P(F):%:%

P
U'|

So, P (B wins the game)
= P(EF+ EFEF + EFEFEF +...)
=P(E)-P(F)+[P(E))*-P(F)-P(F)
(PE)Y - (P(F)?-(P(F))+...

1-r
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Let E, be the event that the girl gets Tor 2.
E, be the event that the girl gets 3. 4. 5 or 6 and

A be the event the girl gets exactly a ‘tail.

Then. P(E )_g_..andP(Ez)_i__g_

P[Ei} =P(getting exactly one tall when a coin Is
1
tossed three times) = =

P [E_ﬂ.] = P (getting exactly a tail when a coin Is tossed
2

once) = —

Now, required probability,

Students forget to define the events and apply Baye's
theorem directlyand lose marks.

16.

For Baye's theorem and total probability theorem, events
should bewell defined.

Let £, be the event that the ghee of type B.
Shop X contains 30 tins of ghee of type A and 40 tins
of ghee of type B.

. Probability of ghee of type B=P(B/ X)= 4_[]: %

Shop Y contains 50 tins of ghee of type A and 60 tins
of ghee of type B.

TiP:

. Probability of ghee of type B=P(B/Y)= %: f’—]

Also, probability of choosing a shop Is ;—. as both shop

have equal prabability of choosing,

P(X)=P(Y)==
2
So. required prabability.
P(Y)xP(BIY)
P(YIB) = By <Pl X) < FIY) <P(BIY)
1 5 1.6
p i | R 24 |
Tl LA
2°7°2°1 Z70WF T
6 77 2]
1786 43

o TiP:

|' Far Baye's thearem, events should be well defined.

17. Let, E, is event of students which have 100%

attendance.

E, Is event of students which are irregular.

Then, p(s‘)_.%_oa

and (Ez)_170%_ﬂ7

Let. A = event of students which attendance A grade

then
P i =07 and P i =01
E] EZ

For Baye's thearem and total probability thearem, events
should be well defined.

So, by Baye's theorem,
P (Students has 100% attendance)

A
rero(2)
=P(El]= 5 Er
A A A
rere(8)ree()
__03x07 __03x07 _03
T 03x07+07x01 07(03+0Q1) 04

=3=075
4

As per answer, the probability of regular students Is
more than 50%. So. the regularity Is required.

18. Let E, = event that selected item Is produced from

machine A

TiP:

and E, = event that selected item Is produced from
machine B.
Let A =event that produced item Is defective
Probability that selected item Is produced from
machine A

P(E,) =60%=06
Probability that selected item Is produced from
machine 8

P(E;)=40%=0.4
Probability that produced item from machine A is

defective
P {i] =2% =002
E

Probability that praduced item from machine B Is
defective

A
P|=—|=19%=001

2
. From Baye's theorem, probability that defective
item Is produced by machine A when an item Is
chosen randomly.

b e e e e e e e e e e e e e e e —— e — — — —

Get More Learning Materials Here : &

@ www.studentbro.in



r - -

E_

P(E)P [i]
P(El) _ p(sgp[%]m(l)p(%]

_ 06 x002 _ oo
T 06x002+04x001 0012+0004
_ 0012 12 3
006 16 4

19. Let £, =The event that six comes on the dle.
E, =The event that six does not comes on the dle.
A =The event that man reports it Is a six.

P(E) = _andP(Ez) 1-P(E,)

P(E~|)+P(Ez)=1]
.y 1.8
6 6
Probability that the man report that there [s a six on
the die given that slx comes on the dle = P( ]
4
5

= Probability that man speaks truth =

Prabability that the man reparts that there is a six an
the die given that six does not comes on the die

(&)

= Probability that man does not speak truth
4 1

5 5
By Baye's theorem, we have

P (%J =Probability that there Is a six glven that man

reparts that there Is a six on dle.

~ E
- A A
E)P +P(E,)P
P( 1) [EJ (2) [Ez]

1 4
85 215 2/15
T 4 5 12 1 %+5
—_ f = Ko o} =
6§ 5 65 15 6 30
.2.30_4
15 9 9

Mostly students have a confusion whether to apply total
probabilitythearem or Baye's theorem.

20. Let £ £, and E5 be the events that boxes |, Il and lll
are chosen respectively.
1

Then; P(E1)=P(E2)= P(E3 =§

Let A be the event that coln drawn Is of gold.
Then, P(A/E,) =P (a gold coln from box I) = %: 1

P(A/E,) =P (a gold coin from box 1) = 0
P(A/E5) =P (a gold coin from box Ill) =

N]—

Now. the probability that the other caoin in the box Is
of gold = the probability that gold coln In drawn from
the box | =P(E,/ A)
. Fram Baye's theorem,
P(E,/A)

P(Ey)-P(A/E))

) p(El).P[Eil] +P(Ez)-P[%]+P(EE)‘P[é]

1

—x]1

- 3 _2
%x]%—%xﬂ%—%le 3

ERROR

Mostly students have a confusian whether to apply total
probability theorem or Baye's theorem.

21. Let A.B.C and D be the events that the patient travel
by train, bus, scooter and any other means of
transport.

. Glven that

P(A) = “ﬁ P(B) =

(C) — and P(D)=

mIN ;| —

Let E be the event that he reaches late.
. E/ A =event that he reaches late when he travels
by train.
E /B = event that he reaches late when he travels
by bus.
E/C =event that he reaches late when he travels
by scooter.
E/D = event that he reaches late when he travels
by any other means.

P(E/A):% P(E/B)=1

=
P(E/C)=% and P(E/D)=0D

Now required prabability = P(A/E)
P(A)-P(E/A)

~ p(A). P(A]+P(B) P(BJ+P(C) P(E]
+p(n).:=(%]

3 1
— O —
10
3 0 1 1 T 1 2
— H—t —K—F — H—+ —X
10 t; 53 10 12 5
3
'3—‘?0—1— 3 E 1
+8+ B 2z
40" 120 120
COMMON ERR@R .
Students forget to define the events and apply Baye's
theorem directly and lose marks.

b e e e e e e e e e e e e e e e —— e — — — —
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22.

23.

kif x=0
2l if x=1
Given P(X) = S§ i g
0. atherwise
) n
() 37 -
=1
o~ k+2k+3k+0=1 = Bk=1
1
= =g
(Ii) P(X <2)=P(X=D)+ P(X:])
y I
i &7

(i) P(X >2)=P(X =3)+P(X =4)+...
=0+4+0+...=0
It Is glven that the random varlable X can take only
the values 0.1, 2, 3.
Glven, P(2)=P(3)=p
and P(0) =2P(1)
Let P(1) = q. then P(0)=2q
Now, P(X =0)+P(X =1)+P(X =2)+P(X =3)=1

TR!CK

Let X be a random variable which can take 'n" values x,,
X3,...,X,and py, P, ..., Py respective probabilities, then

P1+ P2+ P3+ ..t pn =1

TiP:

Practice mare problems with biased coins and dice.

= 20+q+p+p=1
= 3q+2p=1

1-2
= q=TP (1)

Since, ‘E.p,x,z =22px
= poxg + pixf + pax3 + pax§
=2 {poxa + pix) + PaX2 + Paxa)
=2q-0+q-()?+P.22+p.3?
=2{2q-0+q-1+p-2+p-3}
=>0+q+p(4+9)=2(0+qg+2p+3p)

= q+13p=2(q+5p)

= g+13p=2q+10p

= 3p =q=%£ [From eq. (1))
= 9p=1-2p

= 1]p =1 Pm_l.l—_l

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Here, P(Head):% and P(Tail):-%

Let X be the number of talls In two cases.
Clearly X can be 0.1and 2.

COMMON
Mostly students have no idea in finding the probability of
head and tail in case of biased coins.

- Probability distribution Is given by,

X 0 1 2

5.5 9§ 3 1 6| 1.1 0

—_— — i — 2 —_— — I — —_—— i —

X | %57 % P | T9E
SO. MEan=ZXP(X)=deD+X|F]+X2P2
=Ux3+1x5+2xl=i=l
® 1B 1B 18 2

25.

26.

Let X denates the random varlable defined by the
number of defective items.
P(x=0)=2s3=2
6 52 5 .
4
P(X:]):Zx(EXE)—E
P(X:Z)wlesl
6 5 15
So, probability distributlon Is as follows:
X 0 1 2
P 2/5 815 1/15

Thus, mean =Zp;x; = p\X;+ P2X3 + P3X3
'-'-“U)(E-I-]XE-FZ xl:E:%
] 15 15 15 3

It Is glven that out of 30 bulbs, 6 are defective.

Therefare, number of non-defective bulbs
=30-6=24

Let X be the random varlable that denotes the

number of defectlve bulbs In the selected bulbs.

In a given sample we have to drawn 2 bulbs.

Le. X=012

Here, probability of defective bulb Is, p =

glo

|
C S

and probabllity of non-defective bulb, g =

3
Now P(X =0) = P (Two nan-defective bulbs)
=qxq
4 4 16
=e—f—= —
§ § 25
P(X =1)=P
(one defective and one non-defective bulbs)

=pq+gp
1 4

O

The praobability distribution of X Is:

X 0 1

25 25

¥~
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rF - - -7

~ Mean (X)=E(X) = X;py+ X5 p3 + X3 P3

16 8 1 B 2
DXE+T E-‘-Z E—E E
N
255

27. Probability of getting six in single die = —

Probability of getting non six In single dle =§-

Let X represents the numbers of sixes obtained.
When twa dice are thrown simultaneously. Therefare
X can take the value of 0. 1or 2
Now P(X =0) = P (getting nan six on both dice)

E &5 25

o X e I —

6 6 36
P(X =1) =P (getting six on first die and non six on
seconddie) + P (getting non six on first die and six an
second die)

. Mean of X =0xP(X =0)+1xP(X =1)+ 2 xP(X = 2)
10 1

=04+1x—4+2 x=—
36 36

28. Total number of possible outcomes = 5P2

G- TiP:
T Practice more problems on elementary probability
involving permutations and combinat/ons.

5!
= i= Ex4=20
Here, X denotes the larger of two numbers obtalned.

. X can take values 2, 3, 4 and 5.

Now, P(X =2)=P (getting (1. 2) or (2, 1)) = 22-_0 = %\

P(X =3)=P {getting (1. 3) or (3,1) or (2, 3) or (3. 2)}
4 1
205
P(X = 4)=P {getting (1. 4) or (4,1) or (2. 4) or (4, 2)
3
10
andP(X = 5)= P {getting (1,5) or (5,1) or (2, 5) ar (5, 2)
or (3,5) or (5, 3) or (4,5) or (5, 4)) =2EI—U= 4

5
TR!CK

Let X be a random variable taking values x1, x3, ...,

or (3, 4) or (4, 3)) =2%=.

xpwith
probabilities py, p3, ..., P, respectively. Then mean of a
random varlable stwi X ;.

ml

Thus, the probability distribution of X is:

X 2 3 4 5
1 1 3 2
PX) | 1 5 o 5

Now, Mean of X =E(X)=2X-P(X)
=X2p2 + XEPH + XQPQ + X5P5
1 1 3 2

0 L AR B R
W 5 10 5

1 40
_—D(2+6+12+20)_-ﬁ_4.
29. Here,5={(1.2).(1.3).(1.4),(2.1).(2.3).(2.4).(3.1).(3. 2).

(3.4).(4.1),(4.2).(4.3)}=n(5)=12

Let random variable x denotes the sum of the
numbers on two cards drawn. So, the random
varlables X may have values 3, 4, 5,6 and 7.

G- TiP:
Let X be a random variable which can take n values

X1,X2,..., Xp.Let py, pa,..., P be the respective probabilities,
thenpy+ pa+ p3 + ... + p, =1

where, pi>0, i=1,2,...n.

AtX=3P(X)=2=LAtX = 4P(x)=£~_~l
2 6 276
At X =5,P(X)= == LAt X =6,P(X)= 2=
2 3 12 6
2 1
AIX=7.P(X)=—=-
276
TR!CK

Let X be a random variable taking values x, x3, ..., X, with

probabilities py, p3, ..., pn respectively. Then mean of a

random variable X is IEIX; pi.

Therefore, the required probabllity distribution Is as

follows:
X 3 4 5 6 7
P(X) 1/6 1/6 1/3 /6 /6

Mean, E(X)=X X P(X)
=3xé—-+4xé—+5x%+6x-&+?xé
3 4 10 6 7 30

"6 6 B B B B
Long Answer Type Questions

1. Let £, mevent. student knows the answer

TiP:

For Baye's theorem, events should be well defined.

—=h

and E, = event, student guesses the answer, then
3
P(E) =2, P(E;) =2
Let A =eve nts. student glves the right answer.
If student knows the answer > answer |s correct.
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. Given, P(AnB)=P(A)-P(B)=

.. Probability that if answer knows, answer Is correct

-

Probabllity that if answer he gusses, answer Is
carrect =P Al 1

" \Ey) 3
By Baye's theorem, probability that student knows
the answer of question, if it Is known that he gives

right answer:

L) -
p(a);:{iJ +P(E,)P [EA‘]
- 3
__ 5 5 _3,5_9
3.2, 1 3,2 511

| —

and P(A'nB')= %

but P(A'nB')=1-P(AUB)
=1-(P(A)+P(B)-P(ANB))

- L1 1-P(A)-P(B)+P(A B)
3

= P(A)+P(B)=1—%+-;-=1—%=§

= P(B)=g-P(A)

then from eq. (1),

P(A)E—P(A)] -2
5 1
= =P(A)-(P(A)) = ¢
= 5P(A)-6(P(A))? =1
= 6{P(A))* -5P(A)+1=0
= 6(P(A))*-3P(A)-2P(A)+1=0
= (2P(A)-1)(3RP(A)-1) =0
= P(A):%orP(A):%
Now, P(B) = m [From eq. (1))
when P(A)= % then P(B) = %
when P(A) = ;— then P(B) = %

Therefare, required prababllities are i]- and %\

. Let A: Event that item produced by operator A

B: Event that item produced by operator B.
C: Event that Item produced by operator C.
D: Event that item produced as defective.

Now, P(A)= Probability of item Is produced by

operator A
50
= ED% B =0 DE
100

ERRQR

Mostly students have a confusion whether to apply total
probabilitytheorem ar Baye's thearem.

P(B) = Prababllity of item Is I]::)wmjuced by operator 8
100

P(C) = Probability of item Is produced by operatar C

100

P(D/ A) = Probability of a defective item produced by

operator A

1
=1%=—=001
100

P(D/B) = Probability of a defective itemn produced by

operator B

_5% =2 005
100

P(D/C) = Probability of a defective item produced by

operator C

7
=7%=—=007
100

- Probability that item Is produced by operator A if it
is defective Le. P(A/D)

_ P(A)-P(D/A)

~ P(A)-P(D/A)+P(B)-P(D/B)+P(C)P(D/C)

o 05 x0.01
05 x001+03 %005+ 02 x007
0.005 0005 B

5
~(0005+0015+0014) D034 34

COMMON

4, LetE,: Event that urn has 2 white balls.

E, : Event that urn has 3 white balls.
Ey : Event that urn has 4 white balls.

A Event that 2 balls drawn are white.

Now, P(E])=%.P(Ez)=%. P(E3)=

and P(A/E|)=T—= x
C2

7, _3x2 2x
ac,  2x1"4x3

P(A/E2)= %y

°g
P(A/E5)= =1.
( / 3) acz

.. Required praobability,
P(E3/A)

’ PIES)- P(A/ES)

Students forget to define the event and apply Baye's
theorem directly and lose marks.
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5. The probability of drawing a ticket with a prize of ¥ 8 i =E(X)=ix,p;=2xi+3x£+4 3
5.P(T8)=2 -1 = 36 36
10 5
Bl TR i D T
The probability of drawing a ticket with a prize of T 4 b T A TR T
5 1 4 3 2 1
5. PR4)=—=== — —+1x=— —
5. PR B)m i ms +9xge+10xge+TIxgo+ 12 x50

The probability of drawing a ticket with a prize of ¥ 2 =(2+6+12+20+30+42+40+36+30

B.P(?Z):% +22+12)x%
. Mean value of the prize = %: 7
=ﬁ(?E)XF+P(?;)x4+p(?2)X2 Thus, the mean of the sum of numbers that appear
=§’<B+E"4+ﬁ’<2 on throwing two fair dice is 7.
8 4 6 16+20+6 7. Let X be the number of kings obtained.
=§+5+ﬁ ST We can get 0, 1 ar 2 kings. So, value of Xis 0, Tor 2.
_ ‘;*_é — 42 Total number of ways to draw 2 cards out of 52

Le, Total ways = 52[2 =1326
6. The sample space of the experiment conslsts of 36 P(X =0) Le.. Probability of getting O king.
elementary events in the form of ordered pairs (x. y) -
where x; =1.2.3.4,5.6andy; =1.2.3. 4, 5.6. @*TIP;
The random variable X, l.e., the sum of the numbers T Practice more problems on elementary probability
on the two dice takes the values 2.3.4,5.6.7.8,9.10. I involving combinations.

G- TiP:

TAt random means without replacement.

1 orl2.

Now, P(X =2)=P({(1. 1) = %

p(X=3)=P (((1.2). (21) = %
3
36

P(X=4)=P(((1.3).(2.2).3.7)) = =
P(X=5)=P ((1.4).(2.3).(3.2). (4.1)) =

4
%
P(X=6)=P ((1.5). (2.4). (3.3). (4.2). (5. ) = ==
P(x=7)=P (((1.6). (2.5). (3.4). (4.3). (5. 2), (6.1)
6
"3
5

P(Xx =B)="P ({(2.6).(3.5). (4.4).(5.3).(6.2)) = T

P(X=9)=P (((3.6). (4.5).(5.4). (6.3)) = o
P(X =10)=P ({(4.6). (5.5). (6. 4)) = ==
P(X=T)=P (((5.6). (6. 5)) = 2
P(X=12)=P ((6.6)) = 3=

The probabllity distribution of X Is:

Xorx, (23456 |7|B]9|101|12

svees ||| 2| Lls e) 5] ldle L]
P |36|36|36|36|36| 36|36 | 36 | 36| 36| 36

Number of ways to get O king
=Number of ways to select 2 cards out of non-king
cards
= Number of ways to select 2 cards out of (52 - 4)
= 48 cards = “9C, =1128
 P(X =0)= Number of ways to get Oking _ 1128
Total number of ways 1326

P(X =1) Le., Probabillity of getting 1 king,
Number of ways to get 1 king
=Number of ways to select 1king out of 4 king cards

x Number of ways to select 1 card
from 48 non-king cards
=4, x*®C,= 4 x48=192
P(X =1)= Number of ways to get 1 king _192
Total number of ways 1326

P(X =2) le. Probability of getting 2 kings.

Number of ways to get 2 kings
= Number of ways of selecting 2 kings out
of 4 king cards
=9C; =6
P(X =2)= Number of ways to get 2kings _ 6
Total number of ways 1326

Meancp)=E(X)='"z1 XA

=Dx“28 +1x 192 +2 x 6
1326 1326 1326
192+12 204 34

1326 1326 221
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TR!CK

Let X be a random variable taking values x1, x3, ..., Xy with
probabilities py, p;, ..., Py respectively. Then mean of a

n
randomvariable Xis ¥, x; p;.
{ml

B. Glven, X denotes the smallest of the three numbers
obtained.

G- TP~
Revision must be done an concepts of mean of probability
distribution.

- Xtakes values 1, 2, 3 and 4.
SCZ Bx4 3Ix2x1 1

_i_4x3 3x2x1_3
6c; 2 "6x5x4 10

P(X_a)_acz_axzx 3x2x1 _ 3
TR, 2x1 6x5x4 20

Cp_,, 3x2x1_ 1

Cs5 = 6Ex5x4 = E
- Probability distribution Is:

2
P(X =4)==

X 1 3 3 4
1 3 3 1
PX) | 3 o | W |
So, Mean =X XP(x)

=X}P]+X2P2+X3P3+XQPQ
1 3 3 1
=1x§+2 x-]—[]~+3x2—-0-+4xi-a

=—]—x(]D+12+9+4)
20

35

—=175
20

gj% Chapter Test

Multiple Choice Questions

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Q1. Iftwo cards are drawn from a well shuffled deck of
52 playing cards with replacement, then the
probability that both cards are queens, is:

Q2. If A and B are two events such that P(A):%

P(B):%and PA/ 3):%,men P(A' A8 )equals to:

1 3 1 3

Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions, each
question contains Assertion (A) and Reason (R). Each question
has 4 choices (a), (b), (c) and (d) out of which only one is
correct. The choices are:

a. Both Assertlon (A) and Reason (R) are true and
Reason (R) Is the correct explanation of
Assertion (A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the carrect explanation of
Assertion (A)

c. Assertion (A) is true but Reason (R) Is false

d. Assertion (A) is false but Reason (R) Is true

Q3. Let E; and E, be any two events associated with
an experiment.
Assertion (A): P(E,)+P(E;)s 1
Reason (R): P(Ey )+ P(E;)
=P(E; UE; )+ P(Ey NE;)

Q 4. Assertion (A): Bag | contains 3 red and 4 black
balls while another bag Il contains 5 red and 6
black balls. One ball is drawn at random from one
of the bags and it is found to be red. Then, the

probability that it was drawn from bag |l, is %

Reason (R): Given, three identical boxes I, Il and
Ill, each containing two coins. In box |, both coins
are gold coins, in box Il, both are silver coins and
in the box lll, there is one gold and one silver coin.
A person chooses a box at random and takes out a
coin. If the coin is of gold, then the probability

that the other coinin the box is also of gold, is %

Case Study Based Questions

05. Case Study 1
A coach is training 3 players. He observes that
the Player A can hit a target 4 times in 5 shots,
Player B can hit 3 times in 4 shots and the Player
C can hit 2 times in 3 shots.
In an event, a coach gives an opportunity to all
three persons to hit the target.

- N
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Q6.

Based on the given informarion, solve the
following questions:

(i) Find the probability that A, Band C all will hit.

(ii) What is the probability that B, C will hit and A
will lose?

(iii) What is the probability that any two of A, B
and C will hit?

Or

What is the probability that none of them will
hit the target?
Case Study 2
By examine the test, the probability that a
person is diagnosed with CORONA when he i1s
099, The
probability that the doctor incorrectly diagnosed
a person to be having CORONA, on the basis of
test reports, 1s 0.001. In a certain city, 1 in 1000
persons suffers from CORONA. A person is

actually suffering from it, is

selected at random and is diagnosed to have
CORONA.

Based on the above information, solve the
following questions:

(i) What is the P(CORONA is diagnosed, when the
person actually has CORONA)?

(il) What is the P(CORONA is diagnosed, when the
person has not CORONA)?

(iii) What is P(CORONA is diagnosed)?
Or

What is the P(Person has CORONA given
CORONA is diagnosed)?

Very Short Answer Type Questions

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Q7. Find the probability distribution of X, the number

of heads in a simultaneous toss of two coins.

Q 8. The probability of A winning the race is % and that

of B winning the race is % What is the probability

that both will never win this race?

Short Answer Type-l Questions

Q 9. Given that E and F are events such that P(E) = 0.8,

P(F)=0.7, P(E nF) = 0.6. Find P(E/F).

Q 10. A question paper of mathematics is given to three

students A, B, C to solve, for which the possibilities
of solving ar % ,% ,%, then find the probability of

solving the question.

Short Answer Type-Il Questions

Q1.

Q12.

A random variable X has the following probability
distribution:

X 0 1 2 3 4 5 6 7
P(X)| a |4a | 3a | 7a | 8a |10a | 6a | 9a
Find P(X <3), P(X = 4), P(0 < X <5)respectively.
A random variable X has the following
distribution:
¥ |1 2 34 |5|6]| 7|8

P(X)(0.15| 0.23 (0.12| 0.10 (0.20(0.08(0.07]0.05

For the event E ={X is a prime number}
and F ={X <4}, find P(E UF).

Long Answer Type Questions

Q13.

Q14.

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

A problem in mathematics is given to 4 students

A, B,C,D. Their chances of solving the problem

respectively, are 1,1,1 and Z What is the
345 3

probability that:

(i) the problem will be solved?

(ii) exactly one of them solves the problem?
(iii) atleast three of them solves the prablem?
(iv) atmost one of them solves the problem?
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