Example 12
Consider the expansion of (x +.3)8

i. Write its general term.
ii. Hence find the third term.

Solution

i Generalterm T ,, = "C, at-Th"

e ey

ii.  Putr= 2inT . We get the third term T, = °C, x¥-232-
' =28 x 9x8

=252 x°

Example 13 |
6
x 1 )

i, Write the general term in the expansion of [E

' 6
- ' 1
i What is the fourth term in the expansion of (-2— x] ?

Solution

i. Fourthterm=T,
Putr=3inT__, |
6-3 N3
6 1 6-2(3) []J 20 5
. = "C,| — X =200— | =—=—
a 3(2) corL= T 2) T 2

* 4

Example 14
Find the 7 term from the end in the expansion of (x + a)"

Solution
' There are (7 + 1) terms in the expansion.

The first term from the end = (n + 1™ term = (n + 2

The second term from the end = #" term = (n + 2 — 2)" term

| : P 6-r 1 r ' 1 6-r
j ' 6-2r
i. Thegeneralterm T , = GC'(E) (;J = GC’(E] X

— )" term

(March 2011)

(March 2010)

The third term from the end = (n — 1)* term = (n + 2 — 3)™ term and so on.

~. The r* term from the end = (n + 2 — )™ term
=(n—r+2)"term

n—r+2

(n=r+1)+1 n—r+1

=20 - ar=lgrere

n-r+1

= =nC. - xn-(a-r+l) ga-r+1)



Example 15
Find the coefficient of @ in the product (1 + 2a)*(2 - a)’ using binomial theorem. (NCERT)

Solution
(1 + 2a)* = !C, + “C,(2a) + ‘C(2a)* + *C,(2a)’ + ‘C,(2a)*
| =1+ 4(2a) + 6(4a®) + 4(8a°) + 164"
(1+2a)* =1+8a+24a’+32a° + 16a*
@-ay =°C2°—3C2%a)+°C2%(a) - *C2%a)’ +° ¢ —5C (a)’
=32-5x 161a + 10 x 8;"-E 1)0 X 44:133 +(5)>< ZaACizcEf) 4
@-af =32-80a+80a—40a+ 104" -
~(1+2a)0@2—ay=(1+8a+24a>+32a° + 16a*)(32 — 80a + 80a? — 40a3 = 10a4 a5)
Term containing @* = 1 x 10a* + 8a(—=404°) + 24a°(80a%) + 32a°(—80a) + 16a*(32) =
= 104" — 320a* + 19204* — 2560a* + 512a* = —4384* .

- Coefficient of @* =—438

Example 16 ' ‘
The coefficients of three consecutive terms in the expansmn of (1 + a)" are in the ratio
: (NCERT)

1:7:42.Findn
Solution
~ LetT-,, T, and T .
T ,="C_,ad*. Coefﬁcnent of T.="C ;"

r—1

T ="C,_ at .Coefficient of T,="C__,

be the three consecutive terms.

T ,="Ca . - Coefficient of T , = "C,
"The coeffi cients of T._,,T,and T, - are in the ratio 1: 7 : 42
) coefficientof T, _ 1 coefficient of T, _l | e, 7 1
1€ coefficientof T, 7 and Coofficient of T,,, - 42 T -né 16 .
"Cra T - —Di—r+D! _1
n! n! "6
_ (r=2)n-r+2)! _1 ri(n—r)!
’ o ¢ ' : 10 —)t 1
r—Dl(n—r+1)! | rip-r)!  _Z
A (r=Dl(a—r+1)! 6
—Dl(n- ! |
- (r-Di(n—-r+1)! =l _ . 1
(r—2)!(n—r+2)! 7 : _ =— —6r=n—-r+1
r—1 1 _ n-r+l 6
= =— n=Tr+1=0 .....(i)

n—-r+2 7



=Tr-T=n-r+2
—n—-8r+9=0 .cccces (i)
(i)—-(ii)gives—r+8=0 =r=38
(i) —» n—8x8+9=0=>n=55

Hence 11 =55

Middle term

The expansion of (@ + b)" contains (n + 1) terms. . |
Casei : Ifniseven, then the number of terms in the expansion is odd.

th
Therefore (g + 1) " term is the middle term. ,
th

For example, the middle term in the expansion of (a + b)° is [E + ])

i.e., 4% term. ‘
Case ii : Ifnis odd, then the number of terms in the expansion is even. Therefore there will
be two middle terms. ,
) th n+1 th . '
The = and 5 +1| terms are the two middle terms.
. . . 7+1\"

For example, the middle terms in the expansion of (a + b)" are N and

7+1 . .

LT 41| ie., 4% and 5% terms are the middle terms.

. Example 17

Consider the.expansion of (2x - 3)%.
a. How many terms are there in the expansion?

b. Write the general term of the expansion.
¢. Find the middle term of the expansion. _ (March 2010)

Solution
a. The expansion of (@ + b)', neN contains n + 1 terms.’

Hence the expansion of (2x — 3)° contains 7 terms,
'b. The general term of (a + by'is T, ="C.a~"b
~ :.Generalterm T, = °C, (2x)°~"(3) = (1) °C 2°-r 3" (x)°~"
c. “Since the exponent 6 is even, there is only one middle term. : -

th
6
(E + 1) =4"term is the middle term: -
T, = (-1)76C,26-7 363 = (1) (20) (8) (27) ¥* = — 4320 ¥°



Example 18

2

. 6
i, The number of terms in the expansion of (x + i) is
x

a. 7 b. 6 c. 12

xZ

2]’ v
x2 '

th
) term = 4% term

6
ii. Find the middle term in the expansion of (x aa i)

Solutiqu
. 7

I = 6 6 —
ii. The generalterm T, =°Cx ’(

There are 7 terms.

. o (7+1
The middle term 1s (

2
~Putr=3inthe T _ , we get

3
2 8 160
_ Y I I _
Example 19 '

’ 2n
Consider the expansion of (g +9 y]

i The number of terms in the above expansion is .........

ii. What is its (n + 1)" term?

iii. 1fn =75, find its middle term.
Solution '

i 2n+1

d.3

. 2n-r
X
ii. The general term T, ="Ca"" rbr = 2”C,-[§) OyYy

Putr=ninT _, we get

2n-n
. X .
Tn 1 2ncn (_9-) ' (gy)n - 2"Cn x"y"

iii. When =5, the exponent of (g+ 9 y] is 10, an even integer.

. =19 o :
Hence the middle term is (-?04- 1) term. i.e, 6™ term.

Putn=5inT__,,, we get
1, = ‘°C51j5y5 = 252 x°)°

(March 2015)



Term independent of variable
If the general term in the binomial expansmn is a constant, then that term is called the te,

independent of the variable.

Example 20 B v
i.  Find the general term in the expansion of (336 -EJ
ii. Find the term independent of x in the above expansion. , (March 2010)

Solution
i. The generalterm T _,, = "Ca b

_ 9C;(3x2)9-r(—_1 = (1Y 9Cr39-rx18—2r(lj [l)
3x 3)\x

= ( l)r 9C 39-2!‘ 18-3r
The term will be mdependent of x, if index of xinT ,, iszero.

i.
ie.,18—-3r=0 = r= 6
84 28
=(=1)6? )2 i
(-1)°C3 27 9 is independent of x.
Example 21
6
1
Find the term independent of x in the expansion of [Exz —B_J
: x
(March 2009, August 2009, NCERT)
Solution

In the Binomial expansion of (a + b)", the general term I . =rCa-Tb

3 1
.. The general term in the expansmn of (—xz ——J
2 3x
. 6-r r 6-r r
=5C,|= — I =erel=] [ o1
T., ,[zx & -D" C, > 5 (x%) =)
6~-r r 6-r C
6 (3 ] 12-2r L1 3 1Y
= (-1 C.|= - x = (-1 C 2 12-3r
o (2) (3) il (:J (3) ul

The term will be independent of x if the index of x in T, is zero.
ie,12-3r=0=r=4
i.e., T, is independent of x.

6-4 4 2

3 1 3 1 5

= (— 46 —_ r :]5 — K = e
5560 -C“[z) (3) 73 T 1



Example 22

14
i, Find the number of terms in the expansion-of (x -—)
X

14
ii. Find the general term in the expansion of [x ——)

x
jii. Find the term independent of x in the above expansion. (March' 2013)
Solution _
i. 15terms ' ) ,
ii. The general term T _, = (1) "C xwr(l—)r = r 14 14-,[—1-)
: r+ r x (—1) C,x x

T, +' =1y 14C x4 -2
iii. T ,, is independent of x if the index of x is zero.

ie,14=-2r=0=r=7
~. Term independent ofx T = (1) “C, x"-2"7=—~"C)

Example 23.

: : 18
Find the term independent of x in the expansion of [3\/; + 2;/_] ,x>0. (NCERT)
' X. -

Solution
' r 18-r T =
We have T, = "*C LAx)E ="¥C.x 3. =8BCc —.x 3
_\/_ . r r
2'x* 18—2r
Since we have to find a term independent of x, i. e., term not having x, so o take

We get »=9. .. The required term is "“C, 21—9

Example 24
Find a if the 17* and 18" terms of the expansion (2 + a)* are equal.
(NCERT, March 2014, March 2015)

Solution
The general term, T , = *°C x 2%~ "a’
’_ r+1 ro
.-.T ; —_ T16+1 e SOC X 250 l6a|6 = SOC X 234 a16
= 50 50- 17,17 = 50 33 417
T,.= U= C ,X 2 a' C2a

= 50 34,16 — 50 33 17
Tn TIB ::’ me 2%a . an a

! !
IR 1 N TS T 50! 31
16! x34! 17!33!



17
a

17!1x331x2*
= = 16

16!x34'x2¥ a
_17x2 _

34
aa=1

=a 1

Example 25 | :
i. Write the general term in the expansion of (1 + x)*.
ii. Write the 21 and 22" terms in the expansion of (1 + x)*.

iii. If the 21= and 22™ terms in the expansion.of (1 + x)* are equal, then find the valye of x
' (0ctober’2011)
Solution
i Generalterm T, ="Ca"~"b"
=44Cr(1)44 —rgr

,  =8C
ii. T21 - 44C20x2°
I, =4C,»*
ii. GivenT,, = T,
44c20x20 = 44C21x2'
441, x* 441, x*'

(44-20)120! ~ (44—21)! 211

44! x*° 441 x?!
241201 231211

| X
24.23120!  23121.20!
1 X
24 21
21 7
YT TFT %
Example 26

i. What is the second term in the expansion of (1 + x)?
. Write the 3" and 4" terms in the expansion of (1 + x).

iii. If the coefficients of 2%, 3" and 4 terms in the expansion of (1 +x)

are in A.P, then show -
that 2 —9n + 14 = 0. S S1¢

(March 2011)



Solution
i General term T, ,, = "C(1)"""x" = "Cyx

putr=1inT , , wegetT,="Cx'=nx

~.Second term = nx
i Putr=2andr=3inT_, , we get
| nn—-1) »
T,= C = 5 x

n(n— 1)'(n -2) 7x3

. ']:"4 = ”C3x3 = 6 | |
- e ; D) - n(p=1)n-2
ii. The coefficients of the 2", 3 and 4" terms are n, n(nQ ) and i ;(n )
Since these coefficients are in AP, we get
2n(n—1 nn—-1)(n=2 o o
——(-——):TH (=X ),sinceZb=a+_c
2 6 _
n—-1(n-2
R T (n—1)(n—-2)
6
6n—-6=6+n"—3n+2
”—9n+14= 0
Example 27
Show that the coefficient of the middle term of (1+x)*is equal to the sum of the coefficients
. of the two middle terms of (1 + x)*"". (NCERT)
Solution ! : .

: . . N 2n " :
The middle term in the expansion of (1 + x)* is the (§+1J term i.e., the (n + 1) term

T =20 X

n+1

. The coeff cient of T =200 . asisvsy (H

: th
The middle terms in the expansion of (1 +x)*~' are the (2_”__1—+l-) and (zi-zli +-l)
' i )

=

terms. i.e., the n™ and (# + 1) terms

wI, =00, o ~land T = =HN0x"
-.Sum of the coefficients of T and T | = @-NC -+ a-0C
= @-1+0C =C, (Since "C, +"C, ="*'C)) wweersccerrr )

From (1) & (2), the coefficient of middle term in the expansion of (1 + x)-" is equal to the sum
of the coefficients of the two middle terms of (1 + x)*'~!



Example 28 | . _ ) .
If the coefficients ofa-'.a and @* ! in the expansion of (1 +a)"are in Arithmetic PrOgTESSion

prove that n* — ‘n(dr+ 1)+ 4’ - 2=0. P | (NCERTi

Solution
The (r + 1) term in the expan
is "C . Hence the coefficients O
these coefficients are in arithmetic progressm

sion is "C a". @ occurs in the (»+ 1)* term, and its coefficiens
fa',a and a*'are"C _,"C _and "C,_, , respectively. Sifce
n, weget "G, +”C —2nc
1 n! n!
ie = + = 2><_.'_._____.
2 (r=DWn-r+D! (r+I)!(11¢1'+1). r.(n_— )!
' 1 . 1
ey T him—r+ D—m-r=D!  (r+ D) =Dia—r-1)!
. 1 ) : 7
- =2 .
r(r-l)!(n—r)(n—r—l)! “ iy

- ] [ 1 L1 }: o 1 |
: (r=D(n-7r-D! (n—r)(n—r+1) (r+D() (r=-Dn—r-D[r(n-r)]

; I 1 - 2 rr+D)+m—-r)(n—-r+l) 2
. (n—r+1)(n—r)+r(r+1) C r(n-r) or (n—r)(n—r+1)f(r+1) T r(n-r)

or rfr+ N+ m—r(n—-r+1)= 2@+ (m—-r+1) _

or P+r+m—nmr+n—nr+rP—r=2nr—r+r+n-r+l) or W —dnr—n+4r— 2 0
ie,mr—n@r+1)+4rr-2=0

Example 29 , ,
If the coefficients of (r — 5)® and (2r — 1)" terms in the expansion of (1 +x)* are equal, find r.
~ (NCERT)

Solution
The coefficients of (r — 5)" and (2r — 1)" terms of the expansion (1 + x)** are
#C _,and *C, _ ,. Since they are equal we get ¥*C _, =*C, , |

Therefore ‘eitherr—6=2r—2orr—6=34—-(2r-2)

= [if "C,="C, , then either r =p orr=n-— p]
- r=—4orr=14. . :

r being a natural number, » =—4 is not possible. ;, r=14.

Example 30

; m s
The sum of the coefﬁclents of the first three terms in the expansion of x——i—] x#05
X

m being a natural number, is 559. Find the term of the expansion contammg x*. (N CERT) '



Solution

m
The coefficients of the first three terms of ('x——%—) are "C,, (-3) "C, and 9 "C,.

. By the given condition, we have”C +(-3) "C,+9"C,=559, i.e., | - 3m+9_”7g:’2:_]l =559
— m = 12 (m being a natural number). ‘
3 r
Now T ,, ="C, x’z"(-?) =12C(-3).x2" .
Since we need the term containing x*, put 12—-3r=3 ‘i.e., r=3.
Thus, the required term T, is C, (- 3)’ x* =-5940 x°.
Example 31 ' :
iy . - . sy 1, ArdDnervessen 2n=-10) ., » ;
Show that the middle term in the expansion of (1 +x)*" is : 2"x",wherenisa
- : n!
‘ positive integer. ' _ ‘ (NCERT)
Solution , | -
Since 27 is even, the middle term is (n + )" term
' = - 1234.......(2n = 1)(2n).
. T, term = TC (1) = (2n-1)2n) ,
4 5 nl.n!
[135.....2n - 1)][24.6...2n]
= x”7
nl.n! : )
. , _ n . ; -
_ [135....2n D27 [1.2.3....... n] o = 135, cviar s 2n-1) o

nl.n! n!



