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     After studying this lesson you will acquire knowledge about the
     following :

• Introduction of the probability tree and to show the sample space
on the probability tree

• Solving problems using probability tree

It is important to recollect what you have learnt about representing the
occurance of an event in day to day life in different ways.

25.1 Sample space
Example 1

(i) In a random experiment where an unbiased coin is tossed, the sample
space,

S = {H , T}
Here, getting the tail is T and the head is H

(ii) In a random experiment a fair dice with the faces numbered from 1 to
6 is thrown. Then the sample space,

S = {1, 2, 3, 4, 5, 6}

(iii) In a random experiment to find out whether a new born child is a
boy or a girl, the sample space

S = {M, F}
Here  M  is for a boy and  F  is for a girl

25.2 Events
An event is a subset of the sample space.

Example 2

(i) When a coin is tossed , getting a head is an event. If we name this
event as A.

25 Probability
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then A = {H}
This is a subset of the sample space  S = {H , T}

(ii) When a dice is thrown, getting an odd number is an event. If we
denote this event by B.
then B = {1,3,5}
This is a subset of S = {1, 2, 3, 4, 5, 6}

25.3  Simple events

If an event cannot be divided further into events it is called a simple
event. Hence when an event is a simple event, it contains only one element.

Example 3

(i) When a coin is tossed, getting a head is a simple event. It has only  H
as an element.

(ii) In the random experiment of throwing a dice the sample space is
S ={1, 2, 3, 4, 5, 6} Simple events of this can be written as
{1}, {2}, {3}, {4}, {5}, {6}

Any event can be expressed as a union of simple events.

Even the sample space is an event. From the above example (ii)

S = {1} {2} {3} {4} {5} {6}∪ ∪ ∪ ∪ ∪

25.4  Compound events

If  an event can be further divided into two or more events it is called
a compound event.

Example 4

(i) When a dice is thrown , getting an odd number is a compound event.
A = {Getting an odd number when a dice is thrown.}
A = {1, 3, 5}
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This can be divided into a number of events such as
{1}, {3}, {5}, {1,3}, {1,5}, {3,5}

25.5  Mutually exclusive events

If there are no common simple events in two or more events in a
sample space then the events are considered as mutually exclusive events.
For any two events A and B,

A B = , ∩ ∅  then A and B are mutually exclusive events.

Example 5

In the random event of throwing a dice
A = {Getting an odd number}
B = {Getting an even number}

A= {1, 3, 5} and B = {2, 4, 6}
then A B = , ∩ ∅

(Getting an odd number and getting an even number cannot occur at the
same time)

∴ A and B are mutually exclusive events.

25.6  Probability

Recollect what you have learnt so far about probability. Probability of an
event is the possibilities of an event occuring.

This is originally defined for events which are equally likely.

Example 6

Consider the random event of throwing a dice.
S={1, 2, 3, 4, 5, 6}

Given  below are the simple events corresponding to this sample space
{1}, {2}, {3}, {4}, {5}, {6}

If   A = {2}, probability of A is given as P(A). You will remember that P (A)
is defined as
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P (A) = 
n (A)
n (s)

= 1
6

Here n (S) denotes the number of elements in the sample space S.
If all the simple events in the sample space has the same probability as

above, these events are called equally likely events.

If all the simple events are mutually exclusive and also if they are
equally likely, then the sum of their probabilities is equal to one.

Now consider a compound event, which consists of equally likely simple
events

X = {Getting an odd number}
X = { 1, 3, 5 }

The probability of a compound event as above is

Consider the sample space of a random experiment consisting of
equally likely simple events as S and any compound even in it as M.

If        n S N and n M m

P M
n M
n S

m
N

      

( ) = ( ) =

( ) =
( )
( ) =         

MP 0  ereH    ≤ ( ) ≤ 1

Also if A and B are any two events,

then P A B P A P B P A B∪( ) = ( ) + ( ) − ∩( )
and If A and B are mutually exclusive events,

then P A B P A P B∪( ) = ( ) + ( ) .
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Example 7

A survey was done among 75 customers and the following information was
collected. 12 buy new washing machines, 18 buy new refrigerators, 24 buy new
television sets, 6 buy a washing machines and a refrigerator, 4 buy a washing ma-
chines and a television set and 10 buy a television set and a refrigerator. One person
buys all three appliances.

(i) Show the above information in a Venn diagram.
(ii) If one of these customers is selected at random,

Find the probability that the person selected
(a) does not buy any of the commodities
(b) buys only washing machines
(c) buys only a television set
(d) buys only a refrigerator
(e) at least one of the two commodities, a television and a refrigerator

M - Washing machines
T  - Television
R  - Refrigerator

(ii) (a) Probability of being a person who does not buy any of the
commodities

11

3

9

5

3

3
1

M R

T
40

(i)
ε 75
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(b) Probability of being a person who buys only a washing machine

(c) Probability of being a person who buys only a television set

(d) Probability of being a person who buys only a refrigerator

(e) Probability of being a person who buys at least one of the two
appliances television set and a refrigerator.

25.1 Activity

Using the above example (7) show that

P M R C  P M P R P C P M  R  P∪ ∪( )= ( ) + ( ) + ( )
(

− ( )
+

Exercise25.1

(1) 46 students were asked as to which one of the force, Army, Navy and
Air force they would like to join. There were 21 who liked to join Army
14 to join Air force, 23 for Navy, 5 who liked to join all three, 7 to join
Army and Airfoce. 8 to join Army and Navy only, and 4 who liked Air
force only.

• Show this information in a Venn diagram
• When a student is chosen at random, find the probability that

(a) he likes only to join the Army
(b) he likes only to join the Navy
(c) he does not like to join any one of these

( )∩ M C∩

P M R )C∩ ∩

− −P ( )R ∩C
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(2) In a bag there are 10 identical beads, of which 5 are white, 3 are red and
2 are black. A bead is taken out at random from the bag and without
replacing it another bead is taken.
• Show the sample space for this random experiment in a Cartesian

plane.
• Find the probability that

(a) both beads are white
(b) both are red
(c) both are black
(d) one is white and the other is red
(e) they are of different colours.

25.7  Independent events

This is an important concept in probability.
It can be explained from the examples given below.

Example 8

Consider a group of students consisting of 36 children.
A = {A person with blue eyes}
B = {Being a boy}

The table below given information regarding them.

Here A/  =   {A person without blue eyes}
B/  =  {Not a boy}

A

B

A/

B/

Sum

Sum 36

24

66 12

1212

1818
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When a child is selected at random, the following probabilities can be found.

In the above events A and B, A does not affect the occurrence of B,
ie.  if a child is selected from the group, that child being a boy does not affect
him having blue eyes or not

Events of this nature are called independent events.

If A and B are independent events,

then    P A B P A  P B∩( ) = ( ) ( ).
The converse is also true
ie. for the events A and B, if

P A B P A  P B∩( ) = ( ) ( ).  then
A and B are independent events.

Example 9

(1) If two identical coins are tossed at once, then
S = { HH, HT, TH, TT }
A = Getting a Head in the first coin
B = Getting a Head in the second coin
C = Getting a Head in only one coin

∴ = { } = { } = { }A HH HT    ,   B HH TH    ,   C HT TH, , ,
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∴ ( ) = ( ) = ( ) = =

∩( ) = ∩( ) = ∩( ) =

∴ ∩( ) =

P A P B P C

P A C P A B P B C

P A C

2
4

1
2

1
4

1
4

1
4

, ,

P

P A B P A P B
P B C P B P C

( ) ( )
∩( ) = ( ) ( )

∩( ) = ( ) ( )
,  

.
∴ the pairs A and C, A and B, and B and C are independent events

Discuss whether

P A B C P A . P B . P C∩ ∩( ) = ( ) ( ) ( )  is true in the above example.

Exercise 25.2

(1) Two dice, one red and the other green with their sides numbered from 1
to 6 are rolled. Show the sample space in a graph.
If A = {Getting a 5 in the red dice}

B = {Getting a 6 in the green dice}
Show that A and B are independent events.

(2) An unbiased coin is tossed thrice.
(i) A = {Getting a Tail in the first toss}

B = {Getting a Tail in the second toss}
C = {Getting only two heads in all three tosses.}

Which of the events A, B and C are independent ?

(3) The boxes A and B contain a certain item,
The box A has 8, of which 3 are faulty and box B has 5, of which 2 are
faulty.
If one item from each box is taken at random find the probability that
(a) Both items are faulty ones
(b) One is faulty and the other is good
(c) Getting a faulty item from A
(d) Getting faulty item from B

A P A

.
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(4) In an event of shooting at target, of the two people A and B, the

probability of A, shooting at a target is 
1

4
 and for B it is 

1

3
.

What is the probability that

(i) both shoot at the target?
(ii) At least one of them shoot at the target?

(5) Three horses namely A, B and C are to complete in a race.
The probability of winning the race for each horse is given as

P A  P B   and  P C( ) = ( ) = ( ) =1

2

1

3

1

6
,

If they had the competition twice, write the set of all the possible
results.

If AB indicates that A wins the first race and B wins the second, then
find the following probabilities.

P AB , P AC , P BA , P BB , P BC , 

P AA , P CA , P CB , P C

( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) CC( )

Example 10

Two people A and B are competing in a tennis match. The person who
wins two rounds will be the champion.
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The sample space can be shown as

S = {(A, A), (A, B), (B, A), (B, B)}
n (S) =  4

The way they are shown in the example given above, the sample space can
be clearly shown by these diagrams which are called Tree diagrams.

This is very useful in random experiments where there are more than one
step. And it is very easy to find the probability of such an event using the tree
diagram.

Example 11

When two unbiased coins, a two rupee coin and an one rupee coin are
tossed show all the possible results in a tree diagram

(i) Find the probability that both coins will show the heads
(ii) Find the probability that at least one will show the head.

Consider H as the head and T as the tail then,

A

A (A, A)

A (B, A)

B

B (A, B)

B (B, B)

1st round 2nd round
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Two rupee One rupee        Result Probability
   coin    coin

S = {HH, HT, TH, TT}

Probability of getting a head on both coins = P HH( )

P HH P H P H( ) = ( ) × ( ) = × =1

2

1

2

1

4

Getting a tail in the one rupee coin and getting a tail in the two rupee coin are
independent events.
[ Note:- In the tree diagram, at the end of each branch, the relevant probability is
written ]

Probability of getting a tail at least in one coin

This also can be calculated as follows

     S = {( H, H), (H, T), (T, H), (T, T)}

      P (S) = 1

Getting a tail in at least one coin

H H

1

2

1

2

1

2

1

2

1

2

1

2 H,H → × =1

2

1

2

1

4

H,T → × =1

2

1

2

1

4

T,H → × =1

2

1

2

1

4

T,T → × =1

2

1

2

1

4

H

T

H

T

H

T
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Note :-
• Tossing two unbiased coins together

or • Tossing one coin after the other
or • Tossing the same coin twice, are experiments which will give the

same sample space.

25.9  Random experiments with replacementents with re-
placement
Example 12

There are 9 identical balls in a bag, of which 5 are red and 4 are blue. A
ball is taken out from the bag at random, the colour is noted down and then
the ball is replaced. Then a second ball is taken out at random.

Find the following probabilities using a tree diagram
1. Both balls will be red
2. Both balls will be blue
3. One ball will be blue and the other red
4. At least one ball will be red
5. First ball taken out will be red

First draw Second draw Result Probability

5
9

4
9

5
9

5
9

4
9

4
9

25
81

20
81

20
81

16
81

R

B

R

B

R

B

(R, R)

(R, B)

(B, R)

(B, B)
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Exercise 25.3

(1) Out of 5 identical marbles in a bag, 4 are green and other is yellow in colour.
A marble is taken out at random, the colour is noted and then replaced. A
second marble is then taken out at random.
(i) Show the sample space for the above experiment in a tree diagram.
(ii) Find the probability of the following events

(a) Both are green
(b) Both are yellow
(c) Both are of the same colour

(2) In a competition of shooting at a target, the probability of shooting at a

target for a particular person is 

(i) If he shoots twice at the target, show the sample space in a tree
diagram.
(ii) Find the probability of the following events.

(a) He succeeds in both attempts
(b) He does not succeed in any of the two attempts

(d) He succeeds only in one attempt

5
9

(c) He succeeds in at least one attempt



166 For free distribution

(3) An institute where electric bulbs are manufactured states that the

probability of the life time of a bulb to be less than 1000 hours is   .

Draw a tree diagram to show the life time of two bulbs, a customer has
purchased.
Find the probability
(i) that both bulbs will be worn out before 1000 hours
(ii) that both bulbs will have a life time more than 1000 hours
(iii)At least one of the two bulbs will last for more than 1000 hours

(4)

The figure shows a circle divided into 5 equal sectors which are
numbered from 1 to 5. A pointer attached to the centre is free to spin.

When the pointer stops, it is noted whether it stops at an odd number
or an even number. When this is done by spinning the pointer twice,
(i) Show the result on a tree diagram
(ii) Find the probability that at both instances it will be an odd number.
(iii) Find the probability that it will stop at an even number in the first

instance

(5) The table given below shows how 35 students in grade 11 followed the
subjects Art and Music.

13

Art Music

Boys

Girls

3 12

7

1

2

3
4

5
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(i) Draw a tree diagram to show the above information
(ii) If a student from this class is selected at random,

(a) find the probability that, this student is a boy
(b) find the probability that, this student studies Art
(c) find the probability that, this student studies Music

25.9  Random experiment without replacement

Example 13

In a bag containing identical balls, there are 5 red balls and 3 blue balls.
One ball is taken out at random and without replacing it another ball is taken
out at random.

By drawing a probability tree,
(i) find the probability that both are red
(ii)find the probability that only one ball is red

First draw Second draw     Result   Probability

5
8

3
8

4
7

3
7

5
7

2
7

20
56
15
56

15
56

6
56

R

B

R

B

R

B

RR

RB

BR

BB
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Exercise 25.4

(1) A box contains identical ball point pens of which 6 are black and 3 are
red. Two pens are taken out in succession and not replaced.
Show the sample space in a tree diagram.
Find the probability that

(i) both pens are black
(ii) both pens are red
(iii) One is red and the other is black

(2) There are 10 identical balls in a paper bag. 6 are white, 3 are red and 1 is
black. Two balls are taken out in succession without replacing. Show the
sample space in a tree diagram.
Find the probability that

(i) both balls are white
(ii) both balls are red
(iii) one is white and the other is red
(iv) they are of different colours

(3) In an office, the staff consists of 7 males and 4 females. Two of them left the
office on short leave. Show the sample space for this event in a tree diagram.

Hence find the probability that the two who left the office are
(i) males
(ii) females
(iii) at least one of them is a female

(4) In a bus all the seats are occupied by passengers. 6 men and a woman
were standing. At a certain bus halt, two of the passengers who were
seated, got down. Two of those who were standing took the seats thus va-
cated.

Show the relevant sample space in a tree diagram.
Find the probability that out of the two who took the vacant seats,
(i) both are men
(ii) at least one of them is a man
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Example 14
The bags ‘A’ and ‘B’ contain identical beads. Bag ‘A’ has 5 black beads and

3 white beads. The bag B has 3 black beads and 2 white beads. A bead is taken
out at random, from bag ‘A’ and put into bag B and then a bead is taken out at
random from bag B. Draw a tree  diagram relevant to this experiment and hence
find the probability that the bead taken from B is a black bead.

Bag A Bag B

BagA Bag B   Result            Probability

Probability of getting a black bead from bag ‘B’ is

Black 3
White2

Black 5
White 3

Black 5
White 3

Black 4
White 2

Black 3
White3

A

A

B

B

B

taken bead black

taken bead white

3
8

4
6

2
6

3
6

3
6

20
48

10
48

9
48

9
48

W

B
(B, B)

(B, W)

(W, B)

(W, W)

W

B

W

B

5
8
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Exercise 25.5

(1) A blue box contains 5 black beads and 3 white beads. A yellow box contains
2 black beads and 3 white beads. All the beads are identical. A bead is taken
from blue box, colour noted and put into the yellow box. Then a bead is taken
from yellow box.

Show the relevant sample space in a tree diagram.
Hence find the probability that
(i) both beads taken out are black.
(ii) the bead taken from the yellow box is yellow

(2) A box contains ball point pens of which 5 are red and 2 are blue. Another
box contains 2 blue ball point pens of the same type. A pen is taken out at
random from the first box and put into the second box. Then a pen is
taken out at random from the second box. Show the relevant sample
space in a tree diagram.

Find the probability that
(i) both pens taken out are blue
(ii) the pen taken out from the second box is red

(3) In farm ‘A’ there are 6 male animals and 5 female animals. In farm ‘B’ there
are 7 male animals and 2 female animals. A  animal is randomly selected
from farm ‘A’ and is sent to farm ‘B’. Then an animal is randomly selected
from farm ‘B’ and is sent to farm ‘A’.

(i) Draw the relevant tree diagram to represent the sample space.
(ii) Find the probability that the animal taken from farm ‘B’ is a
female.
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