Binomial Theorem

m BYJ U'S NCERT Solutions for Class 11 Maths Chapter 8 —

The Learning App

EXERCISE 8.2

Find the coefficient of

1.x¢in (X + 3)

Solution:

The general term T.., in the binomial expansion is given by T.., ="C , a* br
Here x® is the T.., termso a=x, b =3 and n =8

T =8C X 3, (i)

To find out x*

We have to equate x*= x&

=r=3

Putting the value of r in (1), we get

Tauq = 8Ca x32 33
a!

T, = 35 x> x 27

= 1512 x5

Hence the coefficient of x*= 1512.
2. a%b’ in (a— 2b)»
Solution:
The general term T.., in the binomial expansion is given by T.., ="C, a™" br
Herea=a,b=-2b & n=12
Substituting the values, we get
T =2C a2 (-2b).......... (1)
To find &
We equate a®>" =a°
r=7

Putting r =7 in (i)
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Ts = 1207 a5 (-2b)7

12!
Ts =715,

=-101376 a° b’

xa>x (—=2)" b’

Hence, the coefficient of a*b’= -101376.

Write the general term in the expansion of

3.(-y)y

Solution:

The general term T.., in the binomial expansion is given by
Tu="C.a"b.. ... @)

Here,a=x*,n=6andb=-y

Putting values in (i)

T =°C x 260 (-1) yr

6!
— r!{ﬁ_ r.), % Xli—irx {:—]_)r >{I\‘,r
6! 12-2
-_ 1 —&l r
=L e XX XY
= -1r5c, . x12-,yr

4. -y x)4x£0

Solution:

The general term T.., in the binomial expansion is given by T.., ="C , a* br
Heren=12,a=x2and b =-y x

Substituting the values, we get

'|'n+1 :12Cr X X221 (_l)r y X
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- 24—20 _ 4D 7,0 T
:r!{u—r]! XX 1 y X

r 12! 24—r

:_1 ri{(1z—r) y

=-lree, xny

5. Find the 4th term in the expansion of (x — 2y)=.

Solution:

The general term T.., in the binomial expansion is given by T..., ="C, a™ br
Here, a= x, n =12, r=3and b = -2y

By substituting the values, we get

T, =2C, x° (-2y)?

12!

== 9w _ 2
_ g XXX 8 Xy
12 % 11x 10x 8
_IER AR R nga
= Ix2x1
=-1760 x° y*

6. Find the 13" term in the expansion of

18
x—— X =0

3Wx

Solution:
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The general term T,.1 in the binomial expansion is given by T,.; ="C,a"" b’

1

Here a=9x, 3Wx n=18andr=12

Putting values

18! 12

1
T — 9 18-12 (_ _)
12 =106 3yX

(18x17x16x15x14x13x12!)
= 12IxBx5x4x3xIx1

12 6. 1 1
® 3 o OE XK—E_XEE

= 18564

Find the middle terms in the expansions of

3/
7 S—X—]
6

Solution:

Here n = 7 so there would be two middle terms given by

n+ 1% n+1
( > )term = 4% and (——+D hterm = 5%

We have

!{3

a=3n =?andb=—?
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For Ty, r=3
The term will be

Trag = ncr 3" b"

7! x3\°
T,=—3*|—-——
T ( 5)

TX6x5x4 x?
= - X X

Ix2x1 2333

105

8

For Tsterm, r=4

The term T in the binomial expansion is given by

Tr+1 — ncr 3" b"

7 =Y
R TE TR 3

7x6x5x4! 33 1 35 x1?
= b4 ®ET =
4131 2434 48
X . 10
8. {——9}-’}
3
Solution:
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n+l.th _ gth
Here n is even so the middle term will be given by ( 2 )™ term = 6™ term

The general term Tr+1 in the binomial expansion is given by Ty ="C,a"™ b’
X
Nowa = 3 ,b=9y,n =10andr =5

Substituting the values

10! X3
Te = tig X (5) X (9y)®

10! (X >

Te =Tim X g) X (9y)®

10x9x8xTx6x5 x°
x —x 30 xy?
= 5! wEx4xINIxN1 as

= 61236 x°y°

9. In the expansion of (1 + a)™n, prove that coefficients of a» and a" are equal.
Solution:

We know that the general term T.., in the binomial expansion is given by T.., ="C, a™ br
Heren=m+n,a=1and b=a

Substituting the values in the general form

= m+n m+n-r r
T C, 1m a

Now, we have that the general term for the expression is,
Tw= ™C a

Now, for coefficient of a”

Toa= ™Cpam

Hence, for the coefficient of am, the value of r = m

So, the coefficient is ™ C ,,
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Similarly, the coefficient of a” is™"C ,

(m+n)!
mNCn= min!
(m+n)!
And also, ™" C,- mn!

(m+n)
The coefficient of a™ and a" are same that is m!n!

10. The coefficients of the (r — 1), r* and (r + 1)" terms in the expansion of (x + 1)" are in the ratio 1:3:5. Find n

andr.

Solution:

The general term T.., in the binomial expansion is given by T.., ="C, a~ br

Here, the binomial is (1+x)"witha=1,b=xandn=n
The (r+1)" term is given by

Ty ="C, 1M x'

Ty ="C X

The coefficient of (r+1)" term is "C,

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

Ty = "Cry X

T, =C.. X

- the coefficient of r* term is "C..,

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

Tr2n ="Cpp X2

T.="C, X

-~ the coefficient of (r-1)" term is "C..,

Given that the coefficient of (r-1)", r* and r+1* term are in ratio 1:3:5

Therefore,
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coefficient of rt® term 3
1
negc =—
r—2 3
nac

n!

_ T—2m-r¥2y _1

n!

(r— 1)!{11.— r+1)!

On rearranging we get

n!

(r—=D!'(n—-r+1)! 1

(r=2)'({n—r+ Ej!x

n!

By multiplying
r—D(r—-2)(n—r+1)! 1
r—2)(n-r+2)! 3

(r—=1(n—r+1) 1

= m—r+2)(n—r+ 1)!= 3

On simplifying we get
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(r—1) 1
- (n—r+2) 3

=3r-3=n—-r+2
=2n-dr+5=0........... 1
Also

the coefficient of r' term 3
coefficient ofr + 1t term 5

n!

r—uin—r+0 _ 2
n! -

= riin—ri!

On rearranging we get

n! r'(n-r)! 3

I:) (r—-1 ) (n—-r+1)! X n! 5

By multiplying

rir-1¥{n-r) _ 3

= (r—1)!(n-r+1)}} 5

rin-r)} 3

— (n-r+1)! 5

rin—-r)! i

= (n—r+1)(n-r)! T s

On simplifying we get

r 3

= (n—r+1) 5
=>5r=3n-3r+3
=>8r-3n-3=0............. 2

We have 1 and 2 as

Multiplying equation 1 by number 2
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2n-8r+10=0................... 3
Adding equations 2 and 3

2n -8r +10 =0

-3n-8r-3=0

=>-n=-7

n=7andr=3

11. Prove that the coefficient of x" in the expansion of (1 + x)> is twice the coefficient of x" in the expansion of (1 +
X)Zn—l_

Solution:

The general term T.., in the binomial expansion is given by T.., ="C, a™ br
The general term for binomial (1+x)> is

T =2C X i 1

To find the coefficient of x»

r=n

T =2C, X"

The coefficient of x» = >C,

The general term for binomial (1+x)>* is

T =2C X

To find the coefficient of x»

Puttingn=r

T =2C, x°

The coefficient of x» = 21C,

We have to prove

Coefficient of x" in (1+x)> = 2 coefficient of x in (1+x)>

Consider LHS = >C,
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2n!
" n'(2n—n)!

2n!
~n!(n)!

Again consider RHS = 2 x 2™,

y (2n—1)!
n'(2n—1—n)!

(2n—1)!
X n'(n—1)!

Now multiplying and dividing by n we get

(2n—1)! n
= —_— W —
n'(n—1)! n
2n(2n—1)!
~ n'n(n— 1)
2n!
~ n'n!

From above equations LHS = RHS

Hence the proof.

12. Find a positive value of m for which the coefficient of x? in the expansion (1 + x)™ is 6.

Solution:

The general term T.., in the binomial expansion is given by T.., ="C, a*" b’
Here,a=1,b=xandn=m

Putting the value

Tw="C 1™ x

- mC’ X'
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We need the coefficient of x?

~ puttingr=2

T ="C, X2

The coefficient of x? = "C,

Given that coefficient of x2="C, =6

m!
— 2i(m-2)!

6

m{m—1}m-2} —6

= 2x1x(m-2}!
>m(m-1)=12

= m>-m-12 =0
=>m-—4m+3m-12=0
>mMm-4)+3(Mm-4)=0
=>Mm+3)(m-4)=0
=>m=-3,4

We need the positive value of m, som =4
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