NCERT Solutions for Class-XI Maths

Chapter-8 Exercise-8.2
NCERT Math Class 11

Find the coefficient of x° in (x +3)°
It is known that (r+1)™ term, (Tm), in the binomial expansion of (a+b)" is given by

T ="Ca""b".
1 r

Assuming that x* occurs in the (r+ D™ term of the expansion (X + 3)*, we obtain
T . =8 Cr (X)S—r (3)1‘

T

Comparing the indices of x in x* and in T
T

we obtain r =3

Thus, the coefficient of x° is 8(;3 3y =ﬂ><33 _87-6-5!

315! 3-2.5!

33 =1512

a’b’ in (a - 2b)"2.

The general term T+ in the binomial expansion is given by T ="C; a™" b*
Herea=a,b=-2b & n=12

Putting values

Tro1 = 12Cral?t (-22b).......... 1
To find a°

We equate a'?"=a’

=7

Puttingr="71in 1
Ts= 12C7 a’ (-2b)7

8 7151
Hence the coefficient of a’b’=-101376
6
Write the general term in the expansion of (X2 - y)

It is known that the general term T~ {which is the (r+1)™ term 1 in the binomial

expansion of (a+b)" is given by T _="catb.



Thus, the general term in the expansion of (x? —y°) is
g p y

6-r ror
T, :6Cr(x2) (-y)' :(—I)M’Cr Xy
(x2—yx)!%,x = 0.

The general term T+ in the binomial expansion is given by T+ ="C; a™" b*
Here n= 12, a= x? and b = -yx

Putting the values

Tot1 =12C x x2020 (1) y" xT

121 242t

_ 1TV X!
r!(12-r)! X yox
r 12' 24—r _r
-
ri(12-r)! Y

Find the 4® term in the expansion of (X — 2y)12.

It is known that (r+1)™ term, (Tm)’ in the binomial expansion of (a+b)" is given by

Tr+1 =“Cran_'br.
Thus, the 4" term in the expansion of (x—2y)12 is
_ 12 12-3 3 ;3 121 3¢ %ag
I,=T =C& "2y =D 301 % (2 -y
12'1110 3.9 3
=—= " .2)’x
2, g
=-1760x’y’

18
1
Find the 13" term in the expansion of (9X ——j ,Xx#0

3Wx

The general term T+ in the binomial expansion is given by Tr+1 ="C; a™" b*
1
Here a=9x, b= — ——= ,n=18andr=12
3Vx

Putting values

12
S
13 1216! 3Wx

18x17x16x15x14%x13x12!
=( X X X X X X )><312>< X()XL()X% (9=(32)6=312)
12Ix6x5x4x3x2x1 x 3

= 18564




3 7
Find the middle terms in the expansions of (3 - %j

It is known that in the expansion of (a+b)", if » is odd, then there are two middle terms,
th th
namely (HTH) term and (HTH + lj term.

3Y th
Therefore, the middle terms in the expansion [3 - %j are (77“) =4"™ term and

th
(%Hj =5% term

333 9
1 2T v X Sy e X
L=T.= 606 [ 6} =D 314! 3 6’

1654l L o 105,

. <X =
3.2.41 2.3 8

3\4 12
_ 7 74| X | 4 7! 3 X
L%, =G0 [ 6} e

7265403, 35

. .X
41.3.2 2*.34 48

. 10
—+9
(3 yj
n+1

th
Here n is even so the middle term will be given by (Tj term = 6" term

The general term T+ in the binomial expansion is given by T+ ="C; a™" b*
Now a = % ,b=9y, n=10andr=5

Putting the values

100 (xY 5
T6:ﬁx(§j ><(9y)

10x9x8x7x6x5! x° 10
= x—x3" xy
51x5x4x3x2x1 3

= 61236 x°y°

5

m+n

In the expansion of (I+a)""", prove that coefficients of a™ and a" are equal.



10.

10.

It is known that (r+1)" term, (Tr+ ), in the binomial expansion of (a+b)" is given by

1
T =" Cra“_’br.

T+l

m+n

Assuming that a™ occurs in the (r + D)™ term of the expansion (1+a)™", we obtain

Tr+1 :m+n Cr (1)m+n—r (a)r :m+n Crar

Comparing the indices of @ in a™ and in T+1’
T

we obtain r=m
Therefore, the coefficient of a™ is

(m+n)! :(m+n)!

m-+n

m_m!(m+n—m)! m!n!
Assuming that a» occurs in the (k+1)™ term of the expansion (1+a)™", we obtain
T _m+n Ck (l)m+n—k (a)k _m+n Ck (a)k

k+1

Comparing the indices of @ in a" and in T

we obtain k=n
Therefore, the coefficient of a” is

(m+n)!  (m+n)

m+n

" ni(m+n-n)! n!m!
Thus, from (1) and (2), it can be observed that the coefficients of a™ and a" in the

expansion of (1+a)™™" are equal.

The coefficients of the (r — 1)™, ' and (r + 1)™ terms in the expansion of (x + 1)" are in
theratio1:3: 5. Findn and r.

The general term T+ in the binomial expansion is given by T+ ="C; a™" b*
Here the binomial is (I1+x)"witha=1,b=xandn=n

The (r+1)™ term is given by

Ty ="Cr 1" X"

Tty ="Ce X

The coefficient of (r+1)™® term is "C;

The r'" term is given by (r-1)" term

Te+1-1) = "Crg x™!

T ="Cp1 x"!

= the coefficient of ' term is "C.;

For (r-1)" term we will take (r-2)" term

Tr-2+1 = "Cr2 X

Tr1 = "Cra X2



= the coefficient of (r-1)" term is "Cy.
Given that the coefficient of (r-1)", r'" and r+1% term are in ratio
1:3:5

the coefficient of r =17 term 1

coefficient of r™ term

3
N (r=2)(n-r+2)! 1
n! 3
(r—l)!(n—r+l)!
n! y (r—l)!(n—r+1)!:l
(r—2)!(n—r+2)! n! 3

:(r—l)(r—Z)!(n—rH)!:l
(r=2)(n-r+2)! 3
(r=1)(n—r+1)! 1

(n=r+2)(n—r+1)! 3
- (r=1) 1

(n—r+2)_§
=>3r-3=n-r+2
>n-4r+5=0............ 1
Also

the coefficient of 1™ term 3

coefficient of r +1™ term 5

n!
s (r—l)!(n—r+1)!:§
n! 5
r!(n—r)!
n! ><r!(n—r)!_z
(r=1)(n-r+1)!"  n! 5

N r(r—l)!(n—r)! _3

(r—1D)!(n-r+1)! 5

N r(n—r)! 3

(n—r+1)! "5
N r(n—r)! 3
(n-r+1)(n-r)! 5
= r 3

(n—r+1) 5
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= 5r=3n-3r+3
=8r—-3n-3=0............. 2
We have 1 and 2 as
n-4r+5=0............ 1
8r—3n-3=0................ 2
Multiplying equation 1 by number 2
2n-8r+10=0................... 3
Adding equation 2 and 3

2n -8r +10 =0
+-3n—-8r-3=0

=>-n=-7

n=7

andr=3

Prove that the coefficient of x" in the expansion of (1+x)™ is twice the coefficient of x
in the expansion of (1+x)™"".

It is known that (r+1)" term, (Tr+ ), in the binomial expansion of (a+b)" is given by

1
T ="Ca""b'.

T+1
Assuming that x" occurs in the (r+ 1)th term of the expansion of (1+ x)zn, we obtain

T 1 =2n Cr (1)2n—r (X)r =2n Cr (X)r

r+

Comparing the indices of x in x" andin T  , we obtain r=n
T

Therefore, the coefficient of x" in the expansion of (1+ X)211 is
me (2n)!  (2n)! (2n)!

" nl(2n-n)! nh! (n!)’

2n-1

Assuming that x" occurs in the (k + )™ term of the expansion (1+x)™, we obtain

_ 2n-1 2n-1-k k _ 2n-1 k
T =""C ¥ x)" ="C (x)

Comparing the indices of x in x" and Tk +1, we obtain k=n

Therefore, the coefficient of x" in the expansion of (1+ x)zn_1 is

i __ (2n=Dt (-1
n n!(2n—1—n)! n!(n—l)!

_2n-(2n-1)! (o) 1{(2@!}

“2nenl(n-1)! 2! 2| (n!)




From (1) and (2), it is observed that

%(211 Cn):2n—l Cn

jzncn :2(2n—1cn)

Therefore, the coefficient of x" in the expansion of (1+ x)*" is twice the coefficient of

x" in the expansion of (1+x)"".

Hence, proved.

Find a positive value of m for which the coefficient of x? in the expansion (1 + x)™ is 6.
The general term T+ in the binomial expansion is given by T+ ="C; a™" b*
Herea=1,b=xandn=m
Putting the value
Tr1 =mC, 1™ X"
=mC, X"
We need coefficient of x?
-~ putting r = 2
To+1 =1Cy x2
The coefficient of x> = mC»
Given that coefficient of x> ="C, = 6
N By
2!(m - 2)!
m(m-1)(m-2)! 6
2x1x(m—2)!
= m(m-1)=12
> m’>m-12=0
= m* 4m +3m- 12 =0
= m(m-4) + 3(m-4)=0
= (m+3)(m-4)=0
>m=-3,4
we need positive value of m so m =4

=




