PROBABILITY

(For Board)




XI-Mathematics Probability

Random Experiments :
Sum of the angles in any triangle is 180°.
When a coin is tossed it may turn up a head (H) or a tail (T),

An experiment is called Random Experiment if it satisfies the following two conditions:

(i) It has more than one possible outcome.

(ii) It is not possible to predict the outcome in advance.
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XI-Mathematics Probability

Outcomes and Sample Space :

A possible result of a random experiment is called its Outcome.

For Example : Rolling a die.

The outcomes of this experiment are 1, 2, 3, 4, 5, or 6,

The set of outcomes {1, 2, 3, 4, 5, 6} is called the Sample Space of the experiment.

Sample Space is denoted by the symbol S.

Each element of the sample space (each outcome ) is called a Sample Point.
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XI-Mathematics Probability

Two coins (a one rupee coin and a two rupee coin) are tossed once. Find a sample space.
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XI-Mathematics

Probability

Two coins (a one rupee coin and a two rupee coin) are tossed once. Find a sample space.

When a coin is tossed, outcomes can be either Head (H) or Tail (T)

Possible combinations when 2 coins are tossed
Heads on both coins = (H, H) = HH

Head on first coin and Tail on the other = (H, T) = HT

Tail on the first coin and Head on the other = (T, H) = TH

Tail on both the coins = (T, T) =TT

Thus, the Sample Spaceis S = {HH, HT, TH, TT}
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XI-Mathematics Probability

Find the sample space associated with the experiment of rolling a pair of dice
(blue & red) once. Also find the number of elements of this sample space.

Possible results on both diesare 1, 2, 3, 4, 5, 6 only

Suppose 2 appears on blue die and 4 on the red die.

We denote this outcome by an ordered pair (2, 4).

S = {(X, y): xisthe number on the blue die and y is the number on the red die }
={(1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6),
(2.!' 1)! (21 2)! (2J' 3)! (21 4)! (2J' 5)! (2I 6)!

(3f 1)! (31' 2)! (31' 3)1' (31 4)! (31' 5)! (31 6)! The number Of elements Of the

(41' 1): (41 2): (4r 3)r (41' 4): (4r 5): (411' 6) sample Spadce is 6 X 6 = 36.
(5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6),

(6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6, 6) } Adiclasses.com



XI-Mathematics Probability

In the following experiments specify appropriate sample space
A boy has a 1 rupee coin, a 2 rupee coin and a 5 rupee coin in his pocket.

He takes out two coins out of his pocket, one after the other.

Let Q = 1 rupee coin, H = 2 rupee coin and R = 5 rupee coin.

If the first coin is Q, the second draw may be H or R. -. The outcomes = QH or QR.
If the first coin is H, the second draw may be Q or R. -.The outcomes = HQ or HR.
If the first coin is R, the second draw may be H or Q. -. The outcomes = RH or RQ.

Thus, the sample space is S = {QH, QR, HQ, HR, RH, RQ}
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XI-Mathematics Probability

A coin is tossed. If it shows head, we draw a ball from a bag consisting of 3 blue and

4 white balls;if it shows tail we throw a die. Describe the sample space of this experiment.
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XI-Mathematics Probability

A coin is tossed. If it shows head, we draw a ball from a bag consisting of 3 blue and

4 white balls;if it shows tail we throw a die. Describe the sample space of this experiment.

The results on tossing a coin is head (H) or tail (T).

Let blue balls = B4, B,, Bs and the white balls = W, W,, W35, W,

The results on throw a die = {1, 2,3 ,4, 5, 6}

Possible outcomes of first head and then a ball
= {HB,, HB,, HB3, HW,, HW,, HW3, HW,}

Possible outcomes of first tail come and then die = {T1, T2, T3, T4, T5, T6 }

Thus a sample space of this experiment

S = {HB,, HB,, HB;, HW,;, HW,, HW;, HW,, T1, T2, T3, T4, TS5, T6 }
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XI-Mathematics Probability

Consider the experiment in which a coin is tossed repeatedly until a head comes up.

Describe the sample space.
In the experiment head may come up on the first toss or the 2" toss or the 3 toss
and so on till head is obtained.

Hence, the desired sample space is

S=4{H, TH, TTH, TTTH, TTTTH,....}
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XI-Mathematics Probability

Event : Any subset E of a sample space S is called an event.

Example : Tossing a coin two times

The sample space = {HH, TT, TH, HT} (set of 4 elements)

It has 2% = 16 subsets

Each subset (E) is an event.

o, {TH, HT}, {HH, HT, TH} are events.
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XI-Mathematics

Probability

We find the following correspondence between events and subsets of S.

Description of events

Corresponding subset of 'S’

Number of tails is exactly 2

A= A{TT}

Number of tails is atleast one

B={HT, TH, TT}

Number of heads is atmost one

C ={HT, TH, TT}

Second toss is not head

D = {HT, TT}

Number of tails is atmost two

S = {HH, HT, TH, TT}

Number of tails is more than two

¢

and an event is associated with a subset of sample space.

The above discussion suggests that a subset of sample space is associated with an event
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XI-Mathematics Probability
Occurrence of an Event :

The event E of a sample space S is said to have occurred
If the outcome o of the experiment is such that ® € E.

If the outcome w is such that o ¢ E, we say that the event E has not occurred.
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XI-Mathematics Probability
Types of Events :

Events can be classified into various types on the basis of the elements

1. Impossible and Sure Events :

¢ (null set) is called an impossible event.

S (the whole sample space) is called the sure event.

Example : In the experiment of rolling a die.

The sample space = {1, 2, 3,4, 5, 6}

Let E; be the event the number appears on the die is multiple of 7.

= E; = ¢ [No such elements are there] E; impossible event.

Let E, be the event the number turns up is odd or even.

—-E, =41, 2,3,4,5, 6} E, — sure event. Adiclasses.com



XI-Mathematics Probability
2. Simple Event :
If an event E has only one sample point of a sample space, it is called a simple event.
Example : In the experiment of tossing two coins
Sample space = {HH, HT, TH, TT}

There are four simple events corresponding to this sample space.

E, = {HH},
single Sample point Events. E, = {HT}, |
N are Simple Events.
E3 = {TH}r
E4 = {-I_I-}.

—

In a sample space containing n distinct elements, there are exactly n simple events.
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