Solution In the word INVOL
consonants, namely, N, V, L and

UTE,
gl\
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Fyxample 21 A group consists of 4 girls and 7 hoys In how many ways cana team of
F “ . 2 ¢ )
S members be selected of the team has (1) no gl () al lcast one boy and one girl

(111) at least 3 parls

wolution (1) Since. the team will not include any girl, (herefore, only boys are 1o be
selected. S bovs out of 7 boys can be selected i 'C ways. Therefore, the required
" 7! O6x7

number of ways ‘Tq n

.’)l

" e

(i) Since. at least one boy and onc girl are to be there in every team. Therefore, the
tcam can consist of
(a) 1 boyand4 girls (b) 2 boys and 3 girls .
(¢) 3 boysand 2 girls (d) 4 boys and | girl.
I boy and 4 girls can be selected in 'C, x 'C, ways.
2 boys and 3 girls can be selected in ’C, x *C, ways.
3 boys and 2 girls can be selected in 'C, x ‘C, ways.
4 boys and 1 girl can be selected in 'C, x ‘C, ways.
Therefore, the required number of ways
=7C, x 'C,+C, x 'C;+7C, x 'Cy+ 'C, x ‘C,
=7+ 84+210+ 140 =441
i) Since, the team has to consist of at least 3 girls, the team can consist of
(a) 3 girls and 2 boys, or  (b) 4 girls and 1 boy.
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Cwords are written as in a (ht,!lnnar‘/;
Word»

Selution There are § ‘k‘”(‘l\ m the w o1
: M (

TAC IAIN 1n

which Aappears | times. Therefore
s A »\*l ) N i‘
the required numbye o words ~ 60
Bl
To get the number ar ds
08 ber ofy ords Starting with A w ¢ fix the letter A at the extreme left
posiion. we then reapy

ange the emaining 4 letters taken allatatime. There will be as
many arrangements of (jege 4 letters (aken 4 1
h «

1e. Hence.

e : atime as there are permutations of 4
different things taken 4 g¢ a tin

the number of words starting with
= 41=)9 : : 41
A= 4! 24. ThelL Stal‘tmg With G‘ the number Of\\'OrdS :; =12 a§ after p]acing G
at the extreme left POsItion, we are feft i, the letters A, A, T and N. Similarly, there

- 17 w . . ‘
are 12 words starting with the peyt letter 1. Total number of words so far obtained

=24+ 12412248,
The 49* word is NAAGT The 50®

Fxample 23 How many numbers greater than 1000000 can be formed by using the
digits 1.2,0,2, 4,2, 49 |

word is NAAIG.

Solution Since, 1000000 is 4 7-digit number and the number of digits to be used is also

7. Therefore, the numbers to be counted will be 7-digit only. Also, the numbers have to
be greater than 1000000, so they can begin either with 1,2 or 4.

6!  4x5x%6

The number of numbers beginning with | = 301 :“‘2“ =60, as when 1 is

fixed at the extreme left position, the remainin

g digits to be rearranged will be 0,2,2. 2.
4,4, in which there are 3, 2sand 2, 4s.
Total numbers begining with 2

_ 6 3x4x5x6
220 2

=180

!

6!
and total numbers begining with 4 = 4x5%6 =120
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. F 120 = 360.
Theretore, the requnred number of numbers = 60 + 180

\lternari ¢ Method

7! is will includ
= include those
The number of T-digit arrangements, clearly. 321 0. But Sl
. o - m uch
numbers also. Which have 0 at the extreme left position. The number of s

6!
arrangements 3! 21 (by fixing 0 at the extreme left position) = 60.

Therefore. the required number of numbers = 420 — 60 = 360.

& \ote | If one Of more than one digits given in the list is repe_ated,. lfWIﬂ l?e:
understood that in any number, the digits can be used as many times as is given in
the list, e.g.. in the above example 1 and 0 cap be used only once where
can be used 3 times and 2 times, respcetivalv AR EAIITYY 4.0

Example 24 In how many ways can 5 girls and 3 boys be seated in a row so that no
two boys are together? ~ ~

Solution Let us first seat the 5 girls. This can be done in 5! ways. For each such
arrangement. the three boys can be seated only at the cross marked places.
“GxGxGxGxG x,

There are 6 cross marked places and the three boys can be seated in °P, ways.

Hence, by multiplication principle, the total number of ways

|
=5t op, = 51x 2

:4x5x2x3x4><5><6=14400.
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Summary

Fundamental principle of counting 1f an event can occur in m different
ways, following which another event can oceur in n different ways, then the
total number of occurrence of the events in the given order is m X .

The number of permutations of » different things taken r at a time, where
n!

repetition 1s not allowed, is denoted by "P_and 1s given by "P, = m ;

where 0S8 rS n. |

n!=1x2x3x _Xp

n'=nxm-1)"!

The number of permutations of » different things, taken r at a time, where

repeatition is allowed, 1s n".
The number of permutations of n objects taken all at a time, where p, objects



. . ‘ . . . . h
are of first kind. p. objects are of the second kind, ..., p, objects are of the &'
n!
plpy b pels
® The number of combinations of » different things taken » at a time, denoted by

Kind and rest. if any, are all different is

71!

—r )l 0€r<n.

"C .isghvenbyv"C = = :
- ri(n
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