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Conceptual Understanding:
Immerse yourself in a focused review of fundamental probability concepts, including
sample space, events, and the basic rules of probability.

Sample Space and €vents:
« Explore the concept of sample space and different types of events. Understand how to
represent and analyze various outcomes in probability scenarios.

Probability Rules:
« Study the basic rules of probability, including the addition rule and multiplication rule.
Understand how to calculate the probability of compound events and independent

events.

€xperimental Probability:
« Delve into experimental probability, understanding how to calculate probabilities based

on observations and data from real-world experiments.

Theoretical Probability:
« Grasp the theoretical foundations of probability. Learn how to calculate probabilities
based on theoretical expectations and mathematical models..

Application in Real-world Scenarios:
» Connect theoretical knowledge to practical applications. €xplore the diverse applications

of probability in real-world scenarios, from games of chance to decision-making
Processes.

Problem-Solving Practice:
» Hone your problem-solving skills with targeted practice questions. The module includes

questions of different difficulty levels, ensuring a comprehensive preparation for the CBSE
Class @ Mathematics examination.

Accessible Anytime, Anywhere:
» Rccess the study module online at your convenience. The digital platform offers flexibility
for efficient and personalized study, allowing you to tailor your learning schedule for

optimal results.
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o ﬁ REMEMBER
‘@ ’ Before beginning this chapter, you should be able to:

e Understand the basic concepts of probability

e Compute basic probability in daily life

S0S0S96ELL716* // 0E19856E667 16+

KEY IDEAS

After completing this chapter, you should be able to:
e Learn the concepts related to probability
e Find probability of happening of any event

e Apply the concept of probability in daily life and solve
problems
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INTRODUCTION

In our daily life we frequently use some statements like the followings:
1. I will probably get a scholarship for my performance.
2. 1 doubt that I will catch the train.
3. The chances of the prices of all commodities going up are very high.
4. There is a fifty-fifty chance of Sania winning the match.
5. I will most probably return from my official tour in three days.
6. The chances of Sachin making a century in his next match are very few.

In the above statements the words probably, chances, doubt and most probably involve an
uncertainty.

In statement (1), I will probably get a scholarship means he may get a scholarship or he may
not get a scholarship. Here we are predicting a scholarship based on his performance. Similar
predictions are also made in statements (2) to (6). In this chapter, we are going to learn how to
measure the uncertainty (i.e., probability) numerically by using probability in many cases. Actually
probability started with gambling but it has been used extensively in all fields like biological
sciences, medical sciences, weather forecasting, commerce, etc.

Example: Take any 1 coin and toss it 5 times, 10 times, 15 times, 20 times, etc., and record
your observations in three columns as shown below:

* ANI1d13H

Number of Times Number of Times Number of Times
Coin Tossed Head Shows up Tail Shows up

Now find the values in each of the following case:

Number of times head shows up

Total number of times the coin is tossed

S0S0S96ELL16* // 0E19856€66716%

Number of times a tail shows up

Total number of times the coin is tossed

Observations

I. As the number of times a head/a tail shows up is less than the total number of times the
coin is tossed, the values of the above two fractions are proper fractions.

2. The values of the above two fractions are positive but less than one.
3. We observe that, when the number of times the coin tossed becomes larger and larger, then

1
the value of the above two fractions approaches — or 0.5.
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Example: A six-faced (well-balanced) cube with its six faces marked with numbers 1 to 6 is

called a dice.

Roll a dice 30 times and record the faces showing up with numbers 1 to 6 in each case as
shown below:

Number of Times Each Face with the
Number of Times Following Values Shows up

a Dice is Rolled
30 8 5 4 6 5 2

Find the values of the following:

Number of times 1 turned up

Total number of times the dice is rolled

Number of times 2 turned up

2.
Total number of times the dice is rolled
3 Number of times 3 turned up
" Total number of times the dice is rolled
T 4 Number of times 4 turned up
m .
= Total number of times the dice is rolled
z 5 Number of times 5 turned up

Total number of times the dice is rolled

Number of times 6 turned up

Total number of times the dice is rolled
By repeating the above 20, 40 or 50 times, we observe the following:
1. The value of each fraction is a proper fraction and the value of it lies between 0 and 1.

1
2. The value of each fraction approaches 3

In the above examples each toss of a coin or each roll of a dice 1s called a trial.
When a coin is tossed, the possible outcome is a head or a tail.
Getting a head or tail in a particular throw is called an event with outcome head or tail.

When a dice is rolled, the possible outcome 1s 1, 2, 3, 4, 5 or 6. Getting a particular numbered
face is an event. Getting an odd number is also an event and this event consists of three outcomes
1, 3 and 5. Getting a prime number is also an event and consists of three outcomes 2, 3 and 5.
Getting a multiple of 3 is an event which consists of two outcomes 3 and 6.

S0S0S96ELL16* // 0E19856€66716%

An event can be defined as the collection of some outcomes of a trial, or we can say an event
1s a subset of a set of all the outcomes of a trial.

The probability of happening of any event (E) of a trial is denoted by P(E) and is defined as

P(E) = Number of favourable cases for the event to happen

Total number of trials
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PROBABILITY

> Probability is the study or measure of the chances of

happening of an event.

In our daily life, when we are not sure of happening

of an event, then we use the word “Probable”.

For Example :

(i) Heis probably correct.

(ii) Itis possible that he may win the election.

(iii) Chances of his passing in the examination are
very few.

In all the above statements, the words, probably,

possible, chance, etc., convey the sense of uncertainty

about the occurrence of some particular event.

The uncertainty of these words can be measured

numerically by means of probability.

VARIOUS TERMS RELATED TO PROBABILITY

> Experiment :

The word ‘Experiment’ means an
operation, which can produce some well-defined
outcome(s). There are two types of experiments :

(i) Deterministic Experiment : Those experiments
which when repeated under identical
conditions, produce the same result or outcome.
For example, if we mark tail (T) on both sides
of a coin and toss it, then we always get the
same outcome assuming that it does not stand
vertically.

(ii) Random or Probabilistic Experiment : Those
experiments, which when repeated under
identical conditions, do not produce the same
outcome everytime.

Some examples of random experiments are given

below:

(a) Tossing a coin

(b) Throwing a die

(c) Drawing a card from a pack of playing cards

A die is a well-balanced cube with its six
faces marked with numbers (or dots) from 1 to 6,
one number on one face. The plural of die is dice.
When we play a game with a die, we are generally
interested in the number coming up after the toss on
its uppermost face. The number on each of the faces
is therefore, a possible outcome. For example : The
possibility of getting 5 on the uppermost face is same
as that of getting any other number like 1, 2, 3, 4 or
6. Since, there are six equally likely outcomes i.e., 1,
2,3,4,5, or 6 in a single throw of a die and there is
only one way of getting 5. So, the possibility of the
number 5 coming up is 1 in 6. Hence, the probability

MATHEMAT
& rroBABILITY

(d) Selecting a person from 15 persons without
preference

In all these situations, there are a number of possible
results which can occur, but which one of them will
actually occur, is not certain.

Outcome : Result of an experiment is called outcome.
Sample Space : Set S of all possible outcomes of an
experiment is called sample space.

Event : The collection of some outcomes of the
experiment is known as an event. In tossing a coin,
the possible outcomes are heads (H) and tails (T).
Therefore, if we define

E, = Getting head (H) on upper face of the coin.

E, = Getting tail (T) on upper face of the coin.

Then, E, and E, are events associated to the
experiment of tossing a coin.
Favourable Outcome : Favourable outcome is an
outcome that meets the conditions of an event that
will make the event happen.

EXPERIMENTAL OR EMPIRICAL PROBABILITY

> Suppose we perform an experiment and let n be
the total number of trials. The empirical probability
P(E) of happening of an event E is defined as
P(E) = Number of trials in which the event E happened
Total number of trials
Note :
> Cards : A pack of cards consists of four suits i.e.,

Spades (#); Hearts (¥); Diamonds (¢) and Clubs
(%). Each suit consists of 13 cards, nine cards
numbered, 2, 3, 4, ..., 10, an Ace, a King, a Queen,
and a Jack or Knave. Colour of Spades and Clubs
is black and that of Hearts and Diamonds is red.
King card, Queen card and Jack card are called face
cards. Thus, there are 3 face cards in each suit and a
total of 12 face cards in a pack of 4 suits.

of getting 5 is Lie, PG)= =
6

IMPORTANT POINTS

>

The probability of happening of an event E always
lies fromQto1,ie, 0< P(E) < 1.

If probability of an event, say E, is 1, i.e., P(E)) =1,
then event £, is called certain event.

If probability of an event, say E,, is 0, i.e., P(E)) = 0,
then event E, is called an impossible event.

IfE v Eyr oo, E aren elementary events associated

with a random experiment, then
P(E))+ P(E)) +...+ P(E))=1.
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OBJECTIVE TYPE QUESTIONS

2 Multiple Choice Questions (MCQs)

1. If P is the probability of happening of an
event E, then

(a) P<O (b) 0<P<1

() 0<P<1 (d -1<P<1

2. Events E,, E,, E5 are the only possible
events of an experiment and their probabilities
are recorded. Which of the following can be the
possible correct answer?

(a) P(E,)=0.3,PE,)=04,PE; =03

(b) P(E,) =0.2, P(E,;)=0.4,P(E3 =0.3

(C) P(E]) = 06, P(Ez) = —0.3, P(E3) =0.7

(d) P(E,=04,PE,=0.1,PE;3=0.3

3. The weights of 40 students of a class are
given below:

Weight (in kg) |40 | 41 | 42|43 |44 | 45

Number of
students

3 (1114|859

Find the probability that a person is selected at
random has weight between 41 and 44 kg.

2 3 7 3

= By — A O =
(a) - (b) 5 (c) 10 (d) 10
4. In an experiment, E and F are the only two
possible outcomes. If P(E) = 0.62, then P(F) is
equal to
(a) 038 (b) 028 (¢) 0.72 (d) 0.62

5. In a class, there are a boys and b girls. A
student is selected at random, then probability of
selecting a girl is

a a b b

(a) 3 (b) gy (c) —+h (d) p

6. On a particular day, 187 two wheelers, 178
three wheelers and 135 four wheelers passed
through a crossing. What is the probability that
next vehicle will pass through crossing is not a
three wheeler?

161 89 187 27
(a) 950 (b) 250 (c) 500 (d) 100
CBSE-MATHEMATICS

7. While working out a question on probability
it was found that there were 197 letters of
English alphabet. The following was observation
of occurrence of each letter : @ = 40, b = 8, ¢ = 14,
r =25, 1 = 20; others (not including vowels) =
The probability of choosing a vowel is

70 36 100 74
(a) 197 (b) 197 (c) 197 (d) 197
8. Three coins are tossed simultaneously 500
times and we get the following observations :
Three heads = 104, Exactly 2 heads = 166, Exactly
1 head = 120 and No head = 110.
The probability of non-occurrence of exactly 2
heads is
(a) 0.16 (b) 0.384 (c) 0.4 (d) 0.668

9. A coin is tossed 600 times, if the probability
of getting a head is 3/8, how many times tail is
obtained?

(a) 525 (b) 375 (c) 625 (d) 725

10. The percentage of attendance of different
classes in a year in a school is given below.

Class X | IX|VII|VII|VI| V
Attendance | 81 | 62 | 85 | 92 | 76 | 55

What is the probability that the class attendance
is more than 80%?

1 1 5 1
(a) 6 (b) 3 (c) 6 (d) 2
11. A bag contains 100 coins and each coin is
marked from 1 to 100. One coin is picked at
random. The probability that the number on the
coin is not a prime number, is

1 3 2 4

(@ % (b) 4 © 5 d %=

12. In a football match, Ronaldo makes 9

goals from 12 penalty kicks. The probability of

converting a penalty kick into a goal by Ronaldo, is
3 1 1 2

(a) 1 (b) 6 (c) 3 (d) 5

A TP STUDY CIRCLE
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13. The CBSE has prepared a list of 600
examiners in Mathematics. Out of these, 250
examiners are from government schools and 350
from private schools. Find the probability that an
examiner selected at random from the list is from
government school.

5 3 1 5

(a) 3 (b) 3 (c) 1 (d) 12

14. The following table gives the distribution of
1Q (intelligence quotient) of 60 pupils of class IX
in a school.

1Q Number of pupils
70-80 3
80-90 6
90-100 16
100-110 14
110-120 13
120-130 8

Find the probability that a student of class IX

selected at random has IQ in the interval 90-100.
1 1 1 4

(a) @ (b) g (c) g (d) 15

15. The following table shows the birthday of
40 students of class IX :

Day Number of students

Sunday 4

Monday 9

Tuesday 3

Wednesday 2

Thursday 10

Friday 7

Saturday 5
Find the probability that a student was born on
Saturday.

2 1 1 1

(a) 15 (b) 3 () 3 (d) 3

16. The following distribution gives the time
taken by 30 students to solve a problem.

Time (in minutes) |Number of students
20-25 5
25-30 9
30-35 7
35-40 6
40-45 3

Find the probability that the time taken by a
student to solve the problem lies in the interval
30-35 or 35-40.

MATHEMATICS
€ rroBasILITY

1 13 1 1
(a) 2 () 30 (© 3 (d) 5

17. In a survey, out of all students, 53% said
‘No’, 20% said ‘Yes’ and the remaining said “They
could not decide’. If a student is chosen at random,
then what is the chance that the student did not

say ‘No’?
B4 a8
@ 790 ® 00 ©@ 100 @ 700

18. 9 bags of wheat flour, each marked 6 kg,
actually contained the following weights of flour
(in kg): 6.01, 5.97, 6.05, 6.08, 6.03, 5.98, 6.04,
6.08, 5.96. The probability that a bag chosen at
random, contains less than 6 kg of flour is

2 A 4w I
@35 ®3 ©3 @ g

19. In a survey, out of 450 women, 168 were
found to be working. If a woman is selected at
random, the probability that she is not working
is

66 47 134 41

@ 295 ® 7z © 555 @ =¢

20. A surveyor was asked to survey 131 families
in a locality in which newspaper is read by the
families. He submitted the data as :

Name of newspaper Number of
families
The Hindustan Times 37
The Times of India 37
The Navbharat Times 20
The Hindu 37

Find the ratio of the probability of the families
who read ‘The Times of India’ to the families who
read ‘The Navbharat Times’.

(a) 20:37 (b) 1:1

(¢) 37:20 (d) 1:20

21. In 75 throws of a die, the outcomes were
noted as follows :

Outcome 1 2 1 3 4 5 6
Number of 9 112|114 |19 |10 | 11
times

The die is thrown at random. What is the
probability of not getting a prime number?

3 3 13 12
@ == & j © 5= @ 55
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22. On one page of a directory, there are 200
telephone numbers. The frequency distribution
of the unit place digit is given as under :

Unit place
digit
Frequency |23|20(22(15(22(25|18|21|15(|19

0(1(2|3|4|5(6[7|8|9

From this page, one of the numbers is chosen at
random. What is the probability that the unit
place digit in the chosen number is 3 or 7?

2 3 9 29

(a) = (b) 100 (c) 50 (d) 200

23. A Mathematics book contains 350 pages. A
pageisselected at random. What is the probability
that the number on the page is divisible by 14?

1 1 1 2

@) 3 (b) 10 (c) 14 (d) 5

1 1 1
24. If P(E,) = 6 P(E,) = 3> P(E,) = 1 where

E,, E,, E; and E; are elementary events of a
random experiment, then P(E,) is equal to

1 2 1 1

(a) 5 (b) 3 (c) 3 (d) 1

25. In a group of 60 persons, 35 like coffee. Out
of this group, if one person is chosen at random,
then what is the probability that he or she does
not like coffee?

e B 5 03
(a) T (b) 12 (c) 7 (d) 12
26. The following table shows the age

distribution of patients of malaria in a village
during a particular month.

Age 0-10 [10-20 [20-30 |30-40 |40-50
(in years)
Number 3 5 9 5 3

of
patients

If an affected person is selected at random, then
find the probability that a person is below 40 years.
22 3 17

25 (b) % (c) =

(a) 25

(d 1

27. In asample study of 642 people, it was found
that 514 people have a high school certificate.
If a person is selected at random, the probability
that the person has a high school certificate is :
(a) 0.5 (b) 0.6 (e) 0.7 (d) 0.8

MATHEMATICS

& rrosAsILITY

28. In a medical examination of students of a

class, the following blood groups are recorded :
Blood group A |AB | B O

Number of students| 10 | 13 | 12 5

A student is selected at random from the class.
The probability that he/she has blood group
B, is

1 13 3 1
(a) 1 (b) 20 (c) 10 (d) 3
29. Two coins are tossed 1000 times and the
outcomes are recorded as below :

Number of heads 2 1 0
Frequency 200 550 250

The probability for at most one head is
1 1

(a) = (b)

4 3
5 p () 5 (d) 4

30. 80 bulbs are selected at random from a lot
and their life time (in hrs) is recorded in the form
of a frequency table as given below :

Life time
(in hours)

Frequency |10 12 (23 |25 10

300 [500 (700 |900 |1100

One bulb is selected at random from the lot. The
probability that its life is 1150 hours is

1

1,07
30 (b) (c) O

(a) 16

(d 1

31. A die is tossed 216 times. The results are as
follows :

Outcome 1 |2 3 |4 5 6
Frequency (40 (35 [25 |35 |36 |45

The probability of getting 2 is
(a) 25/216 (b) 35/216
(c) 36/216 (d) 40/216

32. The following table shows the blood group
of 60 students of a class.

Blood group A* B* O | AB*
No. of students | 16 12 23 9
One student of the class is chosen at random.
What is the probability that the chosen student
has blood group O~ ?
(a) 23/60 (b) 3/20

() 415 (d) 1/5
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33. The given table shows the ages (in years)
of 360 patients, getting medical treatment in a
hospital.

Age (in [ 10-20|20-30|30-40|40-50 | 50-60 |60-70
years)

No. of | 90 50 60 80 50 30
patients

One of the patients is selected at random. The
probability that the selected patient’s age is
30 years or more but less than 40 years, is
(a) 1/6 (b) 2/9 (¢) O d 1

34. In a one day match, a player played 40 balls.
The runs scored are as follows :

Runs scored | 0 1 12|3| 4|6
No. of balls 13|15 |5 |1 4 | 2
Find the probability that player hits a four or a
Six.

(a) 320 (b) 12 (¢c) 1/4 (d) 9/20
35. The following data shows the relation
between the number of families and number of
children they have. What is the probability of

a family chosen at random having at least two
children?

Number of 0 1 2 3|4 5
Children
Number of 12 | 7 15| 3 | 6 | 10
families
(a) 33/53 (b) 35/53 (c) 34/53 (d) 19/53

36. The given table shows the number of students
participating in various activities in a school.

Activities | Games | Music | Singing | Drama
No. of 27 36 15 12
students

One student is chosen at random. Find the
probability that the student participates in
games.

@ Case Based MCQs

MATHEMATICS

€ rroBasILITY

(a) 3/10 (b) 1/2 (e) 1/7 (d) 1/10

37. On a particular day, the number of vehicles
passing through a crossing is given below:

Vehicle Frequency
Cars 57
Auto rickshaw 33
Bikes 30

A particular vehicle is chosen at random. What is
the probability that it is not a four-wheeler?
(a) 21/80 (b) 21/40 (c) 3/4 (d) 5/4

10 13 15 18 x 30

38. 1If 700> 100 100° 100° 100° 100 27 the

probabilities of 6 observations of an experiment,
then find the value of x.
(a) 12 (b) 13 () 14 (d) 15

39. Two sections of class IX having 27 students
in each section appeared for Mathematics
olympiad. The marks obtained by them are
shown below.

46, 31, 74, 68, 42, 54, 14, 61, 48, 37, 26, 8, 64, 57,
93, 72, 53, 59, 38, 16, 88, 56, 46, 66, 45, 61, 54, 27,
27, 44, 63, 58, 43, 81, 64, 36, 49, 50, 76, 38, 47, 77,
62, 53, 40, 71, 60, 45, 42, 34, 46, 40, 59, 42

One student is selected at random. Find the
probability that selected student is having marks
more than 49.

(a) 1/3 (b) 172 (c) 1/4 (d) 7/9

40. 100 plants each were sown in six different
colonies A, B, C, D, E and F. After 31 days, the
number of plants survived are as follows:

Colonies A|B| C | D E F

No. of plants| 80| 90 | 84 | 76 | 82 | 92

survived

Find the probability that more than 80 plants
survived in a colony?

(a) 2/3 (b) 1/3 (c) 5/6 (d) 1/6

Case I: Read the following passage and answer
the questions from 41 to 45.

A jeweller has different types of bracelets in his
shop. Sunita wants to purchase a bracelet for her
sister’s birthday gift. When Sunita goes to shop,
she founds the following data which represents the

number of bracelets of different types in the shop.

Types of bracelets | Number of bracelets
Bangle bracelet 50
Chain bracelet 74
Cuffbracelet | o 48 s
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