CLASS -11 JEE - MATHS

APPLICATION OF MULTINOMIAL EXPANSION

Solution Of In Equation

1. The number of non - negative integral solution of x; + X, + X3 + ** ... ... ... + X, = n is equal to the
number of ways of distributing n identical objects among k groups which is equal ***=1C,_, or
n+k=1C  The same can also be obtained by equating the coefficient of x" in the expansion
(A+x+x2+x3 4.0k

= coefficient of x™ in (1 — x) 7K

= coefficient of x™ in (1 + XCyx + ¥F1C,x2 + KF2C,x3 4+ o oo+ K710 XD + o0 L)
— n+k—1c — n+k—1C
= n = k-1

Ex. Find the number of non-negative integral solution of the equationx+y +z =7

Sol. The number of solutions is equal to the coefficient of x”in the expansion (1 + x + x? + x3 + x* ...)3
= coefficient of x” in (ﬁf
= coefficient of x” in (1 — x) 73
= coefficient of x” in (1 + 3C;x + *Cux% + 5C3x3 + ®Cyx* + "Cox® + 8Cex® + 9C,x7 + o ... )
— o=
T Y T am
=36

_9x8
T2

2. The number of ways of choosing k objects out of p objects of 1stkind, q objects of 2n kind, r objects
of 3rd kind is equal to the coefficient of x in the expansion
A+x+x®2+x3+ ... +xP)L+x+x2 4+ + o xD(1+x+x2 4+ x5+ XD
If one object of each kind is to be included, then the number of ways of choosing k objects out of
these objects is equal to the coefficient of x in the expansion of
E+x2 4+ + )+ xDEFE X+ XD

Ex. In how many ways can 10 identical toys be given to 3 children such that each receive at least one
toy?

Sol. Let the three children A, B and C receive x, y, z toys
wherex>1,y>1,z>1landx+y+2z =10
The required number of ways

= coefficientof x1%in (x + x2 + x3 +x* + -+ .......))3
= coefficient of x1° in x3(1 — x)~3
= coefficient of x” in (1 + 3C;x + #Cx% + 5Cx3 + v+ 207 + - .00)
= 9C, =36
3. The number of arrangements (permutations) of k objects out of p object of first kind, q objects of
second kind and r objects of third kind is equal to the coefficient of x in the expansion of
KL+ 2+ 5 o A+ 24 et DA+ 24 e+
1 2 p! 12 q! 1 2 r!
Ex. Find the number of combinations and permutations of 4 letters taken from the word
ARYABHATTA.

Sol. There are 10 letters A, A,A, A, TT,B,R,H, Y
The total number of combinations of 4 letters out of 4 A's, 2T and 4 different letters B,R, H, Y
= coefficientof x*in (1 + x+x? + x> + xH(1 + x + x*)(1 + x)*
= coefficient of x* in (1 + x + x? + x® + x*)(1 + x + x?)(1 + 4x + 6x* + 4x> + x*)
= coefficient of x* in (1 + 2x + 3x? + 3x5 + 3x* + 2x° + x°)(1 + 4x + 6x? + 4x3 + x*)
=14+8+18+12+3 =42
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And the number of permutations
- 4540 x , x2  x3  xt x | x2 X+ 4
= coefficient of x* in 4! (1 + ntatat Z)(l ot ;)(1 + ;)
= coefficient of x* in

4 3 4 5 4 5 6
A+ +o+2x+ 2+ + o+ S+ T+ 2+ 2 D) (14 4x + 6% + 43 +x%)
4 3! 3! 312! 4! 4! 214!

3
= coefficient of x* in 4! (1 + 2x + 2x2 +%+%x4 o) (L4 4x + 6x% + 4x3 + xh)
=4 (1+8+12+ 7+ =504+ 112+ 11 = 627
OR

There are 10 letters A, A,A,A, T,T,B,R, H, Y

We have following cases
Case 1. When all are differenti.e. # A O 0. 4 letters out of 6 letters can be selected in °C,ways and then
4 letters can be arranged in 4 ! ways.
6C, X 4!
Case 2. When two identical and two different ## AO
. . 41
Which can be performed in 2C; - °C, *5, ways
Case 3. When three identical # # # A
41
1cy x 5Cy % 5

Case 4. When two are alike and two are also alike i.e. # #00
4!

ZCZ X YT
Case 5. When all are identical
1C1 :_:
For combination of 4 letters °C, + 2C; - 5C, + 1C; - °C; + 2C, + 1Cy = 42
For permutation °Cy - 4! + 2C; - 5C; -2+ 1C; - 5C; -5+ 2Cp - o+ 1Cy - 5 = 627
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