CLASS -11 JEE - MATHS

IMPORTANT TERMS IN THE BINOMIAL EXPANSION

1. General Term:
The general term or the (r + 1)™term in the expansion of (x + y)™ is given by
Tr+1= "Cx""y"

Ex. Find
(a)  28™ term of (5x + 8y)3° (b) 7% termof (3 —)°
Sol.  (a) Ty741 = 3027 (5%)%°727(8y)*’
_ 30 3. 27
T 31271 x)” - (8y
th 4X 549
(b) 7% term of ( . ZX)
4%, g_ 5
Te+ 1= °Co(3)7 (="
9 (ax\3 5\
=7a(3) ()
10500
==
2. Middle Term:
The term or terms at the center of the expansion of (x + y)»is (are):
(@ If n is even, there exists only one central term, and it is determined by:
n n
Tm+z) = CR - x2 - y2
2 2
(b) If n is odd, there are two central terms, which are:

T(n;d)&T(n;rnH
The central term possesses the highest binomial coefficient, and in the case of two central terms,
their coefficients will be identical. "C, will be maximum

n. .
When r= 3 if nis even

n-1 __n+l .. .
When r=—or—- if nis odd

In the expansion of (1 + x)" the term with the highest binomial coefficient will be the central

term.
Ex. Determine the central term or terms in the expansion of
14 9
@  (1-%) ) (3a-%)
sol. (@ (1 —%)14 ® (1 —"2—2)14

. . . [14+2\ th
Here, n is even, therefore middle term is (T) term.

It means T, is middle term

287
X 429

TS — C%4( ) — X14
2 16
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9

a3
w (-9
Here, n is odd therefore, middle terms are (%)th &(9;—1+ 1)t

It means Ts & Ts is middle terms

- Nt 189
Ty = C53)°* (- ) =22aV

— 9 9-5,_23%s _ _ 21 19
Te = C2(3)° 5 (- 2)° = - 2a
3. Term Independent of x :
A term that is independent of x does not contain x. Therefore, determine the value of r for which
the exponent of x is zero.

10
Ex. Find the term independent of x in [\/g + }(iz)} .
3 2x

Sol. General term in the expansion is
10-r

() ()

35-T

3r
310
Clox2 1.

10-r
2 2
For constant term,

3
Which is not an integer. Therefore, there will be no constant term.

10
r=

(d) Numerically Greatest Term:
The binomial expansion of (a + b)" is expressed as follows: -

(a+b)? = "Cya"b® + "C;a" b, + BCya" 2b, + -+ BCa™ 'b' + -+ ...+ BC,a’bh,
(@+b)yn = "Cea"b® + "C;a" 1b? + "Cra" ?b% 4 -4+ "CLa™Th' + -+ ..+ "Cha’b"
By substituting specific values for a, and b on the right-hand side (RHS), each term in the
binomial expansion will assume a particular value. The term with the numerically highest value

is referred to as the numerically greatest term.
T, and T, be the r" and (r + 1)™ Terms respectively
T, = nCr_lan—(r—l)br—l
Tr441 = nc@" b
1| = | e | = e 1
Tr neo_ o an-THipr-t r a

Tr41
Ty

(=)

=1

Case I: When %él is an integer (say m),
b
(a) Tr+1 > Tmr
When, r<m(r=123...,m—1)
T,>T,Ts>T,  Tp>Toy
(b) Ty =T;
When, r=m
Tni1 =T
(c) Topr <T,
r>m(r=m+1,m+2,........n)
Ttz < Tt qund Tmss < Ttz e e oo Tags < T
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Conclusion
When 1':;' is an integer, say m, then T, and T, will be numerically greatest
b

terms (both terms are equal in magnitude)

Case - II When :;l is not an integer (Let its integral part be m),
b
(a) T.,,>T,
r<%(r=1,2,3, ......... ,m—1,m)
1+|E|
Ty > Time T3 > T, v e ve v e Tnr > T
(b) Teyr < T,
n+1
r>—>C=m+1m+ 2,........ n)
1+
Ttz < Timst Tmaz < Tmazs e ver v veee s, Tnpg < Ty

Conclusion

When 1n++|51‘| not an integer and its integral part is m, then Terl will be the
b

numerically greatest term.

g 1. In any binomial expansion, the central term or terms possess the highest

binomial coefficient.
In the expansion of (a +b)"

2. In order to obtain the term having numerically greatest coefficient, put
a=b =1, and proceed as discussed above.

n No. of Greatest Greatest Binomial Coefficient

Binomial Coefficient

Even 1 ncg

BCm-1)and "Cm+1
0dd 2 e ol

(Values of both these coefficients are equal)

Ex. Determine the numerically greatest term in the expansion of (3 - 5x)!! when x is equal to?
. +1 +1
Sol. Using S —1<r<—o
1+l 1+[]
11+31 l<r< 11+31
=gl ==l

Solvingweget 2 <r < 3
r =273
So, the greatest terms are T, ,; andTs,;.
Greatest term (whenr = 2)
T, = 11C, - 3%9(-5%)2 =553 =T,
From above we say that the value of both greatest terms are equal.

Ex. For a positive integer n, demonstrate that the integral part of (7 +4+/3)"is an odd
number.
Sol.  Let (7+4V3)  =1+f . (1)
Where I & f are its integral and fractional parts respectively.
[t means 0<f<1
Now 0<7-4V/3<1
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0<(7-4/3)"<1
Let (7—4V3)" =f .. (i)
0<f<1
Adding (i) and (ii)
[+ f+f = (7+4V3)" + (7 — 4V3)"
2[PCo7 ™ + PC, 7" 2(4V3)2 + -]
[+ f+ f* = even integer
(f +f must be an integer)
0<f+ <2
f+f=1
[+1=even integer therefore I is an odd integer.

Ex. What is the remainder when dividing 5°° by 13?

Sol. 599 =55% =5.(25)%* =5(26 — 1)*
5[49C(26)*° — 49C,(26)*8 + -+ ... ...+ 19C,5(26)1 — 49C,49(26)°]

5[*9Co(26)*° — *9C1(26)*8 + -+ .o oo 4+ 19C,5(26) — 1]
5[%9Co(26))*° — *9C,(26))*8 + -+ ... ... + *9C,5(26)' — 13] + 60
13(k) + 52 + 8 (where k is a positive integer)
13(k+4) +8
Hence, remainder is 8.

Some Standard Expansions

1. Consider the expansion
G+ y)" = Bip "Gy
= MCox"y0 + PG x" Tyt 4 e A CXD YT e+ XY L (1)
2. Now replacey -y we get

n

=" = _, "G =Dy
= OCox"y% — BC x" Lyl 4 o+ BC (= D)Xy 4 o+ PCL(—1)"XOYM (i)

3. Adding 1. &2, we get

E+ Y+ @ —y)" = 2["Cox"y® + PCox"2y? + e ]
4. Subtracting (ii) from (i), we get

E+y)P— X —y)" = 2["Cx" Iyt + NCx" 3y 4 L]



