











Then, for each possible outcome of the second event we do the same thing,
Below is an example of a simple tree diagram.

Example: Farhan has 3 books and Hashir has 2 books. In how many ways

can they exchange a book? Also illustrate using tree diagram.

Solution: Farhan can give a book to Hashir in -H,—FH,
3 ways (any one of his books F,, Fy, or F; may
be given); and then Hashir can give one of his 2 —~H,—F,H,

books H,,H;, to Farhan, so Hashir can give a —H, —FH,
book in exchange by 2 ways. Hence by the
Fundamental Principle they can exchange a
book in

H, —F.H,
H, — F,H,
(3)(2) = 6 ways.

The various possibilities can be shown ~H,—FH,
with the help of the following tree diagram Fig. 6.2
(Fig. 6.2)

6.2.2 Explain the meaning of permutation of ‘n’ different
objects taken r at a time and know the notation "P,

Permutation is one of the methods of counting, very useful in the
study of certain fields of mathematics.

We know that an ordered r-tuple (finite ordered list)] whose first,
second, ... , r'h elements are respectively ty,ty, .., t, is written as (ty,t, .., t.).
Whenr = 2, we have the ordinary crdered pair; viz. (t,t2).

An ordered r-tuple all of whose elements belong to a set S of n elements
(n =r), is called a permutation of r elements selected from the set S.

Permutation of r elements from a set of n elements (n=r) are
traditionally called “Permutations of n things taken r at a time” and denoted
as "P..

The concept of a permutation is nothing more than an ordered set,
with each ordering of the elements of the set being a different permutation.

From the above discussion, it is obvious that a permutation is an
arrangement of all or part of a set of objects, with regard to the order of the
arrangement. For example, suppose we have a set of three letters: A, B and
C. If we arrange 2 letters from that set then each possible arrangement
would be an example of a permutation. The complete list of possible
permutations would be: AB, AC, BA, BC, CA, and CB. Thus, in this case
P, = 6.



















obtained by taking in succession as first each of the four letters in the
circular permmutation. Hence the total number of circular permutations of
four different things is one-fourth of the number of ordinary permutations. It

1
is therefore equal to e (40 = 3L

Since these identical arrangements arise because all the things are
moved around without changing their relative positions, it follows that if we
keep one of them fixed in position and permute all the rest among
themselves, we shall get the required number of circular permutations.

In the above situation clockwise and anti-clockwise arrangements are
distinct.

In the case of a necklace of beads (or a garland of flowers) the same
necklace gives one order of beads if looked at from one side and the reverse
order of looked at from the opposite side. If one of these arrangements is
turned over, it becomes identical with the other.

Hence the same necklace is the result of both the orders of beads. In
such cases, therefore, the clockwise and anti-clockwise arrangements give
only one distinct permutation.

Theorem

The number of circular permutations of n elements of a set taken all
at a time, is (n-—1)!, if clockwise and anti-clockwise arrangements are
regarded as distinct; if they are regarded as identical, the number is

~[(n - 1)1]

Proof:

The number of circular permutations of n elements can be obtained
by fixing the position of any one of these elements wherever it may be and
then by permuting the remaining (n — 1) elements.

This can be done in (n — 1)! ways.

Hence the required number of circular permutations is (n — 1)1

If the clockwise and anti-clockwise arrangements are not regarded as

distinct, the number is reduced by one-half.

1
Hence in such cases the required number is: 7 [(n—1)].

Example 1. In how many ways can 5 persons be seated at round table
conference?

Solution: The number of circular permutations of n distinet objects is
(n — 1)1. So the number of ways in which 5 person be seated at round table
conference is (5 — 1)! = 4| = 24 ways



































































5. A die is rolled. Find the probability using Venn diagram of getting:
(i) an even number (i) a number greater than 4
(itij & number which is even and greater than 4.

6. In a three child family, by using tree diagram. Find the probability of
having:
(i) three boys (i) exactly two boys  (iii) at least one girl

7. In a single throw of two fair dice, find the probability that the product
of the numbers on the dice is:
(i) between 2 and 10 (both inclusive) (i)  divisible by 5

8. A marble is drawn at random from a box containing 20 red, 10 white,
25 orange and 15 blue marbles. Find the probability that it is:
(i) orange or red (ii) not blue or red (iii) red, white or blue

L The king, queen and jack of clubs are removed from a deck of 52
playing cards and then shuffled. A card is drawn from the remaining
cards. Find the probability of getting:
(i) a heart (i) a queen (iii) a club  (iv) 9’ of red color

10. A pair of fair dice is thrown. If the two numbers appearing are
different, find the probability that (i) the sum is 10, (ii} the sum is six

or less.
11. Given that P(A) =03, P(B)=0.7, F(AnB) = 0.21 then find:
(i) P(A/B) (ii) P(B/A)

12. If one card is selected at random from a deck of 52 playing cards,
what is the probability that the card is a club or a face or both?

13. From two events A and B, P(A) =05, P(B) =02, P(AuB) = 0.4 then
find P(A N B)?

14. A natural number is chosen out of first 35 natural numbers. What is the
probability that the chosen number is divisible by 8 or 97

15. A bag contains 15 black, 25 red and 10 white balls. A ball is drawn at
random. Find the probability that it is either red or white?

16. Two events A and B are such that P(A) =3, P(A/B) =5, P(B/A) =%.
Find P(A n B) and P(B)?

17. A fair die is thrown twice. Find the probability that an even number of
dots appear in first and the number of dots in the second throw is
less than 47

18. Three missiles are fired at a target. If the probability of hitting the
target are 0.5, 0.3 and 0.6 respectively, and if the missiles are fired
independently, what is the probability that all the missiles hit the

target?
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