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Binomial Theorem

EXERCISE 104 PAGE: 371

Q. 1. Using binomial theorem, expand each of the following:
(1 -2x)°
Solution:To find: Expansion of (1 — 2x)°

|
n — n:

Formula used: (i) = (00!

(i) (a+b)"= "Coa" + "C1a™b + "Coa™2b? + ...... +1Cp.1ab™! + "Cob"
We have, (1 — 2x)°

= [°Co(1)°] + [PC1(1)>*(-2x)] + [PC2(1)>2(-2x)?] + [PCa(1)*3(-2x)°]+ [PCa(1)>*(-2x)"] +
[Cs(-2x)°]

I

[D,(E siaoT (- [ﬁm‘*(zx)] [% (1) (4x2)|

-[% (1)2[8}(3)] + [ﬁ (1)1(16}(4)]— [% (32}(5)]

= 1 — 5(2x) + 10(4x2) — 10(8x3) + 5(16x%) — 1(32x5)

= 1 — 10x + 40x%— 80x3 + 80x*— 32x>

On rearranging

Ans) —32x5 + 80x*— 80x3 + 40x?>— 10x + 1

Q. 2. Using binomial theorem, expand each of the following:
(2x = 3)¢

Solution:To find: Expansion of (2x — 3)°

|
ne~ _ n

Formula used: (i) (D!

(ii) (@+b)"= "Coa"+ "Cia™b + "Cra"?b? + ...... +"Cp.1ab™?! + "Cnb"
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We have, (2x — 3)®

= [*Co(2x)°T+[*C1(2X)°4(-3)[+[°C2(2X)*(-3)?]+[°C3(2x)>3(-3)°+ [*Ca(2x)>*(-3)] +
[°Cs(2x)>>(-3)°] + [*Ce(-3)°]
I

D (24(9)

S [L (208 (2x>5(3)] [

0!(6-0)! 2‘(6 2)!

—_L(ZXFQ?) [6[ (20 (81)]

31(6-3)1 31(6-4)!
6! 2x)1(243 729
BEICS I )] [6'(6 o1 ¢ )]

= [(1) (64x°)] - [(6)(32x°)(3)] + [15(16x*)(9)] - [20(8x°)(27)] + [15(4x*)(81)] —
[(6)(2x)(243)] + [(1)(729)]

= 64x%— 576x° + 2160x* — 4320x3 + 4860x>— 2916x + 729

Ans) 64x%—576x°+ 2160x*— 4320x3 + 4860x%— 2916x + 729

Q. 3. Using binomial theorem, expand each of the following:
(3x + 2y)°

Solution:To find: Expansion of (3x + 2y)°

nc — n!
Formula used: (i) (!

(ii) (@a+b)" = "Coa" + "Cia™'b + "Coa™?bh? + ...... +"Cp.1ab™! + "C,b"
We have, (3x + 2y)°

= [*Co(3x)>%] + [PC1(3x)>H(2y)'] + [PC2(3x)>*(2y)?] + [PCa(3%)*>(2y)°]+ [PCa(3%)*
“(2y)Y] + [PCs(2y)°]
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S [ﬁ (243x5}] + [% (8 1x4)(2y)] +

sz @@y + [y 908y +

[ 3006y |+ [srmgy 3299)

= [1(243x°)] + [5(81x%#)(2y)] + [10(27x3)(4y?)] + [10(9%?)(8y?)] + [5(3x)(16y%)] +
[1(32y°)]

= 243x5 + 810x%*y + 1080x3y? + 720x%y3 + 240xy* + 32y°

Ans) 243x° + 810x%*y + 1080x%y? + 720x%y3 + 240xy* + 32y°

Q. 4. Using binomial theorem, expand each of the following:

(2x = 3y)*

Solution:To find: Expansion of (2x — 3y)*

|
r'l r-l '

Formula used: (i) " (i)

(ii) (@+b)"= "Coa"+ "Cia™b + "Cra"?b? + ...... +"Cp.1ab™! + "Cnb"
We have, (2x — 3y)*

= [4CO(2X)4-O] + [4C1(2X)4'1(-3y)1] + [4C2(2x)4'2(-3y)2] + [4C3(2x)4‘3(-3y)3]+ [4C4(-3y)4]
4! 4! 4!
41 - 3 2 2 -
[0!(4-0)[ (20" [1!(4-1)[ (29°Gy) |+ [2[(4-2)[ (202(9y?)
[—4[ (2x}1{2?v3)] + [—4[ {Sly“)]
31(4-3)! 41(4-4)!

= [1(16x*)] - [4(8x%)(3y)] + [6(4x*)(9y?)] — [4(2x)(27y®)] + [1(81y*)]
= 16x%— 96x3y + 216x%y? — 216xy3 + 81y*

Ans) 16x*— 96x3y + 216x%y2— 216xy3+ 81y*

https://byjus.com
e )


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 6-
m The Learning App Linear Inequations (In One Variable)

Q. 5. Using binomial theorem, expand each of the following:
6
[Ex 3 ]
3 2x

(Z-2)
Solution:To find: Expansion of * 32X
ne~ _ n!

Formula used: (i) = (O

(i) (@+b)"= "Coa"+ "Cia™b + "C2a™?b?+ ...... +"Cp.1ab™! + "Cnb"

(Z-2)
We have, * 3 2%

6-0
E‘CCI ﬁ
3
2% 6-3 3 3
6C3 _ -
3 2X

=

2% o-2 3 2
E\CE ik -
3 2%

[ el 2\ [ & [2x\"(3
= _0[(6-0)[(?) S _1[(6-1)[(?) (ﬂ)

6l 2x\*/ 9\ 6! ox\° [ 27
_2!(6—2)f(_) (@) " [31(6-3)! (_) (@)

6! 243
41(6-4)! 4)r 3 16}(4 r(e 5)r (32:-:5)

7
ler(e -6)! (54:-(5)

+
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- [ - b Gas) G+ [=(50) )| (= 5)
(50 + (%) Gesal] - [+(3) ()|« [+ &%)

64 _ 32 20 , ,,, 1351 2431 7291
= 555X 55X+ 5 7 x2 8 x* T8 x°

64 o 32, 20, 1351 2431 7291

Ans) 728 27 3 2 x2 8 T 638

(-2)
Solution:To find: Expansion of 7
ne _ n!

Formula used: (i) (O

(i) (a+b)"= "Coa" + "Cia™lb + "Coa™2h? + ...... +1Cp.1ab™ + "Cpb"

(e-Z)’
7

We have,

=:~[ T’r'CD[:}l(:)?'D]+ +

1 2
7€, ()7 ( ?) +|7Co ()7 (?)
[ 37 [ 4 5

e (-2 [+ [P (-Z) | + et (-2

i?*'(:,,a(:n:?)?"5 ( ?)5 + :?c? ( ?ﬂ

+
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7! 7 7! 6 [3X

= [or(?-O)[(xz) ]'[1r(?-1)!(x2) (__)
7! 27x

|:3w? 3)r( x2)" (343)

243 x5 7! 729x6
) (15&0?) [em? -6)! () (11?549)

2'(?.2)'( ) ( )
! 81x 7!
[4r(? -4)] ()’ (2401) ) [5[(?-5)!

7! 2187x7
71(7-7)11823543

e (3% 0. 9% . (273
145 o < il - - - ;
= [1(x%)] [?(x )(?) + [21[}( )(49 )l [35(}(}(343) +
L (81t 2 7295
- 4 2
350x) (2401) [21(x )(1680?)1 [ (x }(11?549)
| (287X
*\ 823543
27 135 405
- 12 _ | -7~ 11 el 10 _
=X -3X +(?)x (49)}( +(343)x
729\ , (729 \ , [ 2187 \ ,
2401)* T\16807/* " \823543 )"
Ans)
27 135 405 729 729
14 _ 13 " 12 _ 11 10_ 9 g8 _
XT3X +(?)K (49)}‘ +(343)K (2401)“ +(1sao?)x
2187 \ ,
823543/~

Q. 7. Using binomial theorem, expand each of the following:

£
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n n!

Formula used: (i) | (P!
(ii) (a+b)"= "Coal + "Cia™h + "Coa™2h? + ...... +'Cpiab™ + "Cob"
5
1
()
We have, ¥

1

1 2 3 4
N SCO(_X)S-O + 5C1(X)5-1(_ ;) + 5Cz(X)5'2(_ ;) + 5C3(X)5'3( 1,-) + 5C4(x)5'4(_ i) +5Cs

(-3)
- [orzrayr 0] - [z 00 ) |+ sz ()

~ s 9 (] + s 9 G9)] - e 59
[:1(}(5)] - [5 (x;)] + [10 (:—Z)l- [10 (:—2)] + [5 (%)] - [1(y5)]

X 5x4+10x 10x2+5x 3
s x5-5_ SRSl gl
Y‘ YZ YS Y4 Y

x4 o x> X
Xx5-5—+10—-10— +5— -y°
Ans) Y Y Y Y

Q. 8. Using binomial theorem, expand each of the following:

(=5

8
X+
Solution:To find: Expansion of (‘* X+y Y)
nc = r!
Formulaused: (i) (70!
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(i) (@+b)"= NCoa"+ "Cia™b + "C2a™?b%+ ...... +"Cn.1ab™! + "Cnb"

8
We have, (VX+vY)

1 1
] [y 5 Ny 5
We can write VX as X2 and VY as ¥?

1 1,8
(+v2)
Now, we have to solve for

5 “’g):+ i 4)r(* 1 [5f(a SJrGMT)I+

(%) (
)69 + iz ()69 + [ ()]
= 11691+ [8(¢) ()] +28601 + [56 () (7)]

+[706)()1+ [56 () (12)] +1286)61+[8 () (12)] + 1G]

Ans) (x) + 8({“:)({“:) + 28[:3‘3) [:*f) + 56(}(%)(?"‘%) + 70(}5) [:YEL. 56(}(3“#3)(?5’#3) +
28001(y)° + 80D (77 4 (e

Q. 9. Using binomial theorem, expand each of the following:

(=35
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3, _ 2
Solution:To find: Expansion of (ﬁ ﬁ)

|
n — n:

Formula used: (i) (D!

(i) (a+b)"= "Coa"+ "Cia™lb + "Coa™2b?+ ...... +1Cp.1ab"™L + "Cpb"

We have, ﬁ"?_ W)ﬁ

Cx L xsL Yy
We can write as and V< as‘

1 14,0
(-v3)
Now, we have to solve for

15—0 115—1 11 15—2 12
lﬁcﬂ' |« o)™ (]« lﬁC' )

2
5 4
ECB xl 15.r3 ] [6(:4 15.r3 ] [ CS xl _y; ] +

(]
)

= [oco()] - [ () ()] + [Peal) ()] - [rea() ()] +
cca() ()] [es() (#)] + [fcs()]

5 6! 4 2
[Dr{g g)r(x )] [1[{:5 1)! X3 ] m(”) ("'3)

6! ] [6 oy a]
[3r{5 3)r(‘)(‘“)] [4%5 -4)! () (2 ] m(ﬁ) (";)_

6!
+ [5[{5—5} ] {"')]
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= 16 - [8(2) ()] + [ 15 (<) (4)] - 1zocatyn+ [15(2) (4)]-
[6(<) ()] +1161

= X2- 6y5ys + 1555 - 20Xy + 15,5 63ys + Y2

Ans) X2~ 6x7ay 75 + 15755 - 20Xy + 1573 V- 6y 4y
Q. 10. Using binomial theorem, expand each of the following:

(1 +2x —3x?)*

Solution:To find: Expansion of (1 + 2x — 3x?)*

|
n —_ n:

Formula used: (i) (O

(i) (a+b)"= "Coa" + "CiaMih + "Coan2b2 + ..... +NCp.1ab™t + NCyb

We have, (1 + 2x — 3x2)*

Let (1+2x) = aand (-3x2) = b ... (i)

Now the equation becomes (a + b)?

= [*Co(a)*?] + [*C1(a)**(b)] + [*C2(a)*?(b)?] + [*Cs(a)*3(b)3]+ [*Ca(b)*]

= [*Co(a)?] + [*C1(a)(b)'] + [*C2(a)?(b)?] + [*Cs(a)(b)?]+ [*Ca(b)]

(Substituting value of b from egn. i)

= (oo @° ]+ [srcasyr @230 + [rmgy (@)2-3x27]

41 41 :
[3r(4 31 (@) (- 3}(2)3] [4[(4-4)[ (-3x2)*

(Substituting value of b from eqn. i)

https://byjus.com
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= [1(1+2x)%] - [4(1+2x)3(3x?)] + [6(1+2x)?(9x*)] -
[4(1+2x)( 27x°)3] + [1(81x®)%]
We need the value of a*,a® and a2, where a = (1+2x)

... (i)

For (1+2x)%, Applying Binomial theorem
(1+2x)*=>
4Co(1)40 + 4C1(1)*1(2x)! + 4C2(1)*2(2x)2+4C3(1)+3(2x)3 + *Ca(2x)?

41 41 |

= m (1)*+ m (1)°(2x)* + '

3i(g-2)1 (D*(2)?

| |
+ m (1)(2x)* + ﬁ (2x)*
= [1] + [4(1)(2x)] + [6(1)(4x*)] + [4(1)(8x*)] + [1(16x*)]
= 1+ 8x + 24x%+ 32x3 + 16x*
We have (1+2x)*= 1 + 8x + 24x% + 32x3 + 16x*... (iii)
For (a+b)3, we have formula a3+b%+3a”b+3ab?
For, (1+2x)3, substituting a = 1 and b = 2x in the above formula
= 13+ (2x) 3+3(1)%(2x) +3(1) (2X) 2
= 1+ 8x3+ 6x + 12%2
=>8x3+ 12x2+6x + 1 ... (iv)
For (a+b)?, we have formula a?+2ab+b?
For, (1+2x)?, substituting a = 1 and b = 2x in the above formula
= (1)2+ 2(1)(2%) + (2)?
= 1 + 4x + 4x?
=2 4x2+4x+1 ... (V)

Putting the value obtained from eqn. (iii),(iv) and (v) in eqn. (ii)

https://byjus.com
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= 1(1 + 8x + 24x? + 32x® + 16x%) -4 (8x3 + 12x%+ 6Xx +1)(3x?)
+ 6 (4x% + 4x + 1)(9x¥) -4 (14+2x)(27x5)% + 1 (81x®)

= 1(1 + 8x + 24x% + 32x> + 16x%) - 4 (24x> + 36x* + 18x>+ 3x?)
+ 6 (36x° + 36x° + 9x*) -4 (27x°+54x7) + 1 (81x°)

=1+ 8X + 24x2+ 32x3+ 16Xx*- 96X° - 144x4 - 72x3 - 12x2 + 216x5 + 216x° + 54x* -
108x%- 216x” + 81x8

On rearranging
Ans) 81x8- 216x’ + 108x° + 120x° - 74x*- 40x3+ 12x° +8x+ 1

Q. 11. Using binomial theorem, expand each of the following:

4
9.
[1+E—i] X=0

2 X
4
| o (14%2-3 7 x =0
Solution:To find: Expansion of 2 x
Ne~ _ n!
Formula used: (i) (!
(ii) (@+b)"= "Coa"+ "Cia"™b + "Cra"?b? + ...... +"Cp-1ab™?! + "Crb"
4
X 2
(1+ 5-;) w =

We have,

Let (1+§] = aand (_EL b... ()

Now the equation becomes (a + b)*

= [*Co(a)*0] + [*C1(a)*1(b)] + [*Ca(a)*2(b)?] + [*Ca(a)*3(b)3] +
[*Ca(b)?]

= [*Co(a)?] + [*C1(a)*(b)] + [“Ca(a)?(b)?] + [*Cz(a)(b)?] + [*Ca(b)"]
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(Substituting value of b from eqn. i)

i

41 4 2
= [0!(4-0)! [3}4]+ 1131 (3}3( x)_ *

41 [ 2V 41 2\*
31431 @) (;) | * s (;)

(Substituting value of a from eqn. i)

<] [o e @)+ [+ ()
) @G,

(1+3)
We need the value of a*,a®and a2, wherea = 2

-+

41 2\’
ez @2(5)

X

4
( +5) : o
For , Applying Binomial theorem

(1+3)"
[4cn(1)4ﬂ+[4c1(1)4 1 ] [4(:2(1)4 2( ] [4(:3(1)4

3(5) ] + [*es() ]

41 X\ 2

= [o1(a-0)1 {1)4] [1r(4 3 (1°( ] [2r(4 5y (1)° %) ]
41 3 41 x4

* [3[(4-3)[ (1) (i) | 7 313 (i) ]

13+ [an) (3)] + :6(1}(%2)] + [4(1) (%3)141(1(—;)]

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 6-

m The Learning App Linear Inequations (In One Variable)
{15 3., . x xt

= 1+2x+ 35X+ 5 + 2

On rearranging the above eqgn.

1 1 3
o 4 — 3 _2 TI
= 1g X +2x +2x + 2x + 1 ... (iii)

X 1.4 1 3

4
14%) Zxt 2 2
Wehave,( 2/ =16 4+ 2x34+ 224+ 2x+1

For, (a+b)?, we have formulaa3+b3+3a%b+3ab?

(1+3) K

For, 2/ substitutinga=1and b = 2 in the above formula

X 2

> 13+ (2)3+3{1)2 3) +3 (3)
=1+ (%3) + (%) + (37}(2)
ERCHERES

For, (a+b)?, we have formula a?+2ab+b?

2
E) X
For, ( 2/ substituting a = 1 and b = 2 in the above formula

X

rea )+

KQ
=:~1+)(+(E)

}:2 1
~ 4 X (V)

Putting the value obtained from eqn. (iii),(iv) and (v) in eqgn. (ii)
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s b))
(e ) BB ) )

1 1 4 P abx 128 g 24, 24
= g X' +35% +2x +2X+1-x2-6x-12-— + 6+ ——+ —
32 16 16

X3 X2 T
On rearranging

1 e &8 32 16
—}( + 3+_}(2—4}('5 — 5 3 2
Ans) 16 2 + X XS _x¥? 4L oX

Q. 12. Using binomial theorem, expand each of the following:
(3x?—2ax + 3a?)®
Solution:To find: Expansion of (3x2— 2ax + 3a?)®

|
n —_ n:

Formula used: (i) (D!

(i) (a+b)"= "Coa" + "Cia™b + "Coa™2h? + ...... +1Cp.1ab™! + "Cob"

We have, (3x? - 2ax + 3a?)3

Let, (3x2—2ax) =p ... (i)

The equation becomes (p + 3a?)3

= [*Co(p)*? 1+ [’C1(p)>*(32%) ]+ [*Ca(p)**(32%)°] + [’C3 (32%)7]
= [*Co(p)®1+[3C1(p)*(3a%)] + [*C2(p)(9a*)] + [*C3 (27a°)]
Substituting the value of p from eqn. (i)

31

m (3}(2 23}()3

3!
+ [m (3x? - 2ax)?(3a?)
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+ [L (27a°)

3!
+ [— (3x? - 2ax)(9a*) 31(3-3)!

21(3-2)!

= [1(3x? - 2ax)3 ]+ [3(3x? - 2ax)?(3a?)] + [3(3x? - 2ax)(9a*)] +
[1(27a°)7]

(i)

We need the value of p3and p?, where p = 3x%2— 2ax

For, (a+b)3, we have formula a®+b3+3a’b+3ab?

For, (3x?— 2ax)?, substituting a = 3x2and b = —2ax in the above formula
= [(3x2)%]+ [(-2ax)?] + [3(3x?)?(-2ax)] +[3(3x?)(-2ax)?]

= 27x%— 8a3x®— 54ax® + 36a2x* ... (jii)

For, (a+b)?, we have formula a?+2ab+b?

For, (3x?— 2ax)?, substituting a = 3x2and b = —2ax in the above formula
= [(3x2)?]+ [2(3x?)(-2ax)] + [(-2ax)?]

= 9x*— 12x3%a + 4a?x? ... (iv)

Putting the value obtained from eqn. (iii) and (iv) in eqn. (ii)

= [1(27x® - 8a°x> - 54ax> + 36a2x*)] +
[3(9x* - 12x%a + 4a%x?)(3a?)] + [3(3x* - 2ax)(9a*)] + [1(27a°)]

= 27x%— 8a3x3 — 54ax® + 36ax* + 81lax* — 108x3as + 36a*x? + 8la*x?— 54a°x + 27a°
On rearranging
Ans) 27x%—54ax®+ 117a’x*— 116x3a% + 117a*x? — 54a°x + 27a°

Q. 13. Evaluate :

(1) (21

https://byjus.com
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5. 4\6 L (5416
Solution:To find: Value of (V2+1) +(v2-1)

|
n n.:

Formula used: (i) (H©)!

(ii) (a+b)"= "Coa" + "Cia"™b + "Cza™?b? + ...... +"Cn-1ab™ + "Cnb"

(a+1)®=
[*Coa®] +[°C1a®11] + [°C2a% 212 |+ [°C3a®21%] 4+ [*C4a®™ 1% ]+
[°Csa®1°] + [°Ce1°]

= 5Coal + 6C1a’® + 6Cza* + Cza + ®Cua? + 5Csa + Cs ... (i)
(a-1)°=

[6Coa® ]+ [6C1a%1(-1)1]+ [PC2a%2(-1)2 ] + [°PCza®3(-1)°] +
[C4a54(-1)"] + [6C5a55(~1)5] + [5C(-1)°]

= 5Coab - ®C1a° + 6Ca*- 6Cza®+ ®Cusa? - 6Csa + 6Cs ... (ii)
Adding eqn. (i) and (ii)

(@+1)% + (a-1)® = [6Coa® + 8C1a® + ®Coa* + 6Cza® + 6Csa? + 6Csa + 6Ce] +
[6Coa®- 6C1a® + 8C2a% - ®Csa + 6Csa? - 6Csa + 6Cq)

= 2[6Coa® + 6C2a* + 6C4a? + 6Cq]

[(m{g!—u]!as) T (2!{2!—21! 34) + (4!{2!—4]! a2)+ (5!{2!—53!)]

= 2[(1)a®+ (15)a*+ (15)a? + (1)]

=2

= 2[a®+ 15a*+ 15a%+ 1] = (a+1)% + (a-1)®
_ VZ. _
Putting the value of a = in the above equation
6 6
(‘"II'E-F 1) +(“'II'E- 1) - 2[(1"'5)6 + 15(1"'5)4 + 15(1"'E)2 + 1]

= 2[8 + 15(4) + 15(2) + 1]

= 2[8 + 60 + 30 + 1]
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= 2[99]

= 198

Ans) 198

Q. 14. Evaluate :

=

(i (1)

Solution:To find: Value of (V3+ 1)5'(‘@' 1)5
N~ _ n!
Formula used: (1) (D!
(ii) (@+b)"= "Coa"+ "Cia™b + "C2a™?b?+ ...... +"'Cn.1ab™! + "Cnb"

(a+1)°>=5Coa® + 5C1a%1 + 5C2a°>21? + 5C3za°>213 + 5Csa®>41% + °Cs1°
= 5Coa® + °Ci1a* + °Cza3 + °Cza? + 5Casa + °Cs... (i)
(a-1)°

= [°Coa’ ]+ [PCi1a”>1(-1)1] + [PCza°>2(-1)?] + [PCza>3(-1)3] +
[*Caa>#(-1)%] + [°Cs(-1)"]

= 5Coa® - °C1a* + 5Cza®- °Csa? + °Caa - °Cs ... (i)
Subtracting (ii) from (i)

(a+1)%- (a-1)°=[*Coa® + 5Cia* + °Cza3 + °Cza? + °Casa + °Cs] -
[°Coa®- 5C1a*+ 5Coa3- °Csa? + 5Caa - °Cs]

= 2[°C1a* + >Cza? + °Cs]

(Gem)+ Ges ) + (m9) |

= 2[(5)a*+ (10)a2 + (1)]

=2

= 2[5a*+ 10a?+ 1] = (a+1)°- (a-1)°
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_ V3. _
Putting the value of a = in the above equation

(VF+1)"-(V3-1)"_ (V) 0, 1o(V3)e,

= 2[(5)(9) + (10)(3) + 1]
= 2[45+30+1]

= 152

Ans) 152

Q. 15. Evaluate :

7 7
(24+3) +(2-+3)
Solution:To find: Value of

(2+1.."'§)?+ (2'y§)?

e~ _ n!
= (n-r)r)

Formula used: (i)

(i) (a+b)"= "Coa"+ "Cia™lb + "Coa™2h? + ...... +1Cp.1ab™ + "Cpb"

["Coa’] + ['C1a”"'b] + ["C2a”"2b?] + ["Cza’?b?] + [C4a”*b%] +
(a+b)” = ["Csa’°b%] + ["Csa’®b®] + ['C;b7]

= "Coa’ + "C1a%b + "C2a%b? + "Cza*b® + "Caa’h* + "Csa?b® + ‘Cealb® + 'C7b’... (i)
(a- , , , ,

I-.I'LDEIJ + lILlaI_Ll_D)J + liLzaI_Ll_D)LJ + I-ILBEI_J{_D‘}JJ +
b)” = [‘Csa”#(-b)* + ["Csa’>(-b)>] +[ 'Csa’*(-b)®] + ["C7(-b)"]
= "Coa’ - "C1a°b + ’C2a°b? - "Cza*b® + "Caab* - 'Csab® + "Cealb®- 'C7b’ ... (ii)
Adding eqn. (i) and (ii)
(a+b)’ + (a-b)" = ["Coa’ + "Cia%b

+7C2a5h? + "C3a’b? + "Caadb? + "CsaZb® + "Csalb® + 7C7b7] + ['Coa’ - "C1a%h
+ 7C2a%h? - 7Caa’b? + 7Caadh* - 7Csa?h’ + 7Csalb® - 7C7b7]
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= 2[’Coa’ + "C2a°h? + "Caa®bh* + "Csa'bf]

:)2[[0!{?_':']! a'_] +[ 2!{123! aEbE] + [4!{?—4)! a3b4] + [5!{1&]! albﬁ]]

= 2[(1)a’ + (21)a®h? + (35)a3b* + (7)abf]

= 2[a’ + 21a°b? + 35a3b* + 7abf] = (a+b)’ + (a-b)’

=
Putting the value ofa=2and b = " 3

(2+~j§)?+ (Z-ﬁ)?

in the above equation

:2[{2?'] + {21(23(v3)°} + {35(2°(v3) '} + {7 (v3)°}]

= 2[128 + 21(32)(3)+ 35(8)(9) + 7(2)(27)]
= 2[128 + 2016 + 2520 + 378]

=10084

Ans) 10084

Q. 16. Evaluate :
(B ~(E B

TN AN A
Solution:To find: Value of (1"’ 3+\"2) (‘*3 ‘*2)

n — n!
Formula used: () (n-H0!
(i) (@+b)"= "Coa"+ "Cia™h + "Cza"2b%+ ...... +"Cp-1ab™! + "Cnb"

(a+b)®=8Coa® + 6C1a%b + ¢C2a%2b? + 6C3zab3b3 + 6Csa®*b* + 6Csa’>h° + 6Csh®
= 8Coa® + 6C1a%b + 6C2a%h? + 6Cza®b3 + 6Caab* + 6Csab® + 6Ceb® ... (i)

(a-b)°=
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= [6Coa% + [°C1a®1(-b)] + [°C2a%2(-b)?] + [°C3za°3(-b)?] +
[6C4254(-b)*] + [3C5a5(~b)®] + [°Cs(-b)°]

= 6Coa® - 6C1a°b + 6C2a*b? - 8Czah® + 8Caa2b* - 6Csab® + 6Ceb® ... (ii)
Substracting (ii) from (i)

(a+b)® - (a-b)® = [°Coa® + 6C1a°b + 6C2a*b? + 6Cza3b® + 6Cia?b* + 6Csab® + Csb®] —
[6Coa® - 8C1a%b + 6C2a*b? - 8Czab? + 6Caa?b* - 6Csab® + 6Cebf]

= 2[6C1a%b + 6C3a’h3 + 6Csab’]

e}t e ) + et

= 2[(6)a’h + (20)a3b3 + (6)ab]

= (a+b)8 - (a-b)® = 2[(6)a%h + (20)a3b® + (6)ab"]

Putting the value of a = V3 and b = V2 in the above equation
(V3+v2) -(V3+2)

_,[®3) (V2)+20)(V3) (v2) +(®) (V3)(v2)]

_, ,[54(V6)+120(V6)+24(Ve)]

Q. 17. Prove that

il
> "C,.3 =4"
=0

Answer :
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n

D nc.3=4"

To prove: F=0

n

Z nC,.a" b =(a+b)"

Formula used; ™=9

Proof: In the above formula if we put a =1 and b = 3, then we will ge

n

Z nC. 17T 37 =(143)"
r=0

Therefore,

n

> e 3 ="

r=0
Hence Proved.
Q. 18. Using binominal theorem, evaluate each of the following :

(i) (102)*(ii) (98)*
(iii)(1.2)*

Solution:(i) (101)*
To find: Value of (101)*

|
n n!

Formula used: (i) ARNCETOT

(i) (a+b)"= "Coa"+ "Cia™h + "Coa™2b2 + ...... +1Cn.1ab™L + "Cnb"
101 = (100+1)
Now (101)* = (100+1)*

(100+1)% =
[*Co(100)#0 1+ [%C1(100)*1(1)!] + [*C2(100)%2(1)?] +
[*C3(100)*3(1)7] + [*Ca(1)7]

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 6-
m The Learning App Linear Inequations (In One Variable)

= [*Co(100)*]+ [%C1(100)3(1)] + [*C2(100)%(1)?] +
[*C3(100)*(1)°] + [*Ca(1)%]

(IDDDDDODD)] (1000000)] +

[or(4 o)1 [1[(11)!
| | |
[2!(:-2)! (10000)] + [3[[:-3)[ (100)]+ [4[(:;4)! (1)]

= [(1)(100000000)] + [(4)(1000000)] + [(6)(10000)] +
[(4)(100)] + [(1)(1)]

=104060401

Ans) 104060401
(ii) (98)*
To find: Value of (98)*

|
n~ _ n!

Formula used: (1) " (i

(i) (a+b)"= "Coa"+ "Cia™lb + "Ca"2b?+ ...... +1Cp.1ab™L + "Cob"
98 = (100-2)

Now (98)*= (100-2)*

(100-2)*
=[ 4Co(100)%°] + [*C1(100)%1(-2)1] + [*C2(100)*+2(-2)?] +
[*C3(100)*3(-2)° 1+ [*Ca(-2)7]

= [%Co(100)%] - [*C1(100)3(2)] + [*C2(100)%(4)] - [*C3(100)1(8)] +

[*Ca(16)]
41 41
[m (100000000)] [m (1000000)(2)]

[ﬁ (10000)(4)] [ﬁ (mo)(a)] [ﬁ (15)]
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= [(1)(100000000)] - [(4)(1000000)(2)] + [(6)(10000)(4)] -
[(4)(100)(8)] + [(1)(16)]

=92236816

Ans) 92236816

(i) (1.2)*

To find: Value of (1.2)*

|
n —_ n:

Formula used: (i) (MO

(i) (a+b)"= "Coa"+ "Cia™b + "Coa™2b2 + ...... +"Cp.1ab™! + "Crb"
1.2=(1+0.2)
Now (1.2)*= (1 + 0.2)*

(1+0.2)%
= [*Co(1)*°] + [*C1(1)*1(0.2)1] + [*C2(1)*2(0.2)%] +
[*C3(1)#3(0.2)7] + [*C4(0.2)7]

= [*Co(1)] + [*C1(1)3(0.2)] + [*C2(1)?(0.2)2] + [*C3(1)%(0.2)] +
[*C4(0.2)7]

[or(4 0! (1)] < [1r(4 11 (1) 2)] [2r(4 21 (1O 04)]
|
[3[(:-3)[ (1}{0'008)] + [4[(4-4)[ (0'0016)]

= [(1)(1)] + [(4)(1)(0.2)] + [(6)(1)(0.04)] + [(4)(1)(0.008)]+
[(1)(0.0016)]

=2.0736
Ans) 2.0736

Q. 19. Using binomial theorem, prove that (23"- 7n -1) is divisible by 49, where n
N.
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Solution:To prove: (23"- 7n -1) is divisible by 49, where n N
Formula used: (a+b)"= "Coa"+ "Ci1a™'b + "C2a™?b?+ ...... +"Ch.1ab™! + "Cnb"
(23-7n-1) = (23"=7n-1

=8"-7n-1

= (1+7)"=7n -1

= "Col" + "C11™17 + "C21"272 + ... +1Cn1 7"+ "Cr7"—7n - 1
= "Co+ "C17 + "C272+ ...... +'Cp1 7"+ "Cn7"-7n -1
=1+7n+7"C2+"Ca7 + ... + "Cn1 7"3+ "Cn 7"?] -7n -1

= 72["C2+ "C37 + ... + "Cpa 73+ "Cn 7"

= 49["C2+ "C37 + ... + "Cna 73+ "Cn 72

= 49K, where K = ("C2+ "C37 + ... + "Cn-1 773 + "Cn7"2)

Now, (23"- 7n -1) = 49K

Therefore (2°"- 7n -1) is divisible by 49

(2+J§)4+(2—£)4 =2(16+24x + x7)

Solution:To prove: (

Q. 20. Prove that

24+v%) " +(2-vX) =2(16+24x+x2)
n n!

Formula used: (i) RNUESTGT

(ii) (a+h)"= "Coa"+ "Cia™b + "Cza™2h? + ...... +"Cn.1ab™L + "Cnb"
(a+b)* = “Coa’ + “Cia*1h + “Coa*2b? + *C3a*3p? + *Cab*

= “Coa + 4C1a3b + 4C2a2b? + *Caalb? + “Cab* ... (i)

(a-b)* = “Coa’ + “Cia*'(-b) + 4C2a*2(-b)? +Csa*3(-b)3+*Ca(-b)*

= 4Coa*- “C1a3b + “C2a2%b? - “Czab®+ *Cab* ... (ii)
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Adding (i) and (ii)

(a+b)*+ (a-b)” = [*Coa* + “C1a%b + *C2a%b? + “Csa’bs® + 4C4b*] + [*Coa* - *C1a%b
+ 4C2a%b? - “Csab? + 4C4b?]

= 2[*Coa* + “C2a2b? + 4Cab?]

(Gamra)+ (@aze’) + (Gasid')]

= 2[(1)a* + (6)a2b? + (1)b*]

=2

= 2[a*+ 6a%b? + b?]

Therefore, (a+b)*+ (a-b)’ = 2[a* + 6a%b? + b?]

-
Now, puttinga=2and b = (‘* }() in the above equation.

4 4
(240 42V gy +o (2 + (P

= 2(16+24x+x?)

Hence proved.

8
—+ 3
Q. 21. Find the 7" term in the expansion of 3 <X/

(4 2)
Solution:To find: 7"term in theexpansion of * > 2
ne _ n!
Formula used: (i) = (PO
(i) Tra="Cra™" b’
For 7"term, r+1=7
=>r==6
(4 2)
|n’ 5 2}(
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7hterm = Te+1

-2

= s () )
_ o ()

4375

=
4375
Ans) x4
a b
. . . b 232
Q. 22. Find the 9" term in the expansion of * -

Solution:To find: 9" term in the expansion of P 23%

n - n!

Formulaused: (i) (700!
(ii) Tre1 = "Cra™ bf
For 9" term, r+1=9

=>r=8

L p 12
(E_E)

oM term =Ts+1

In,

[
N
Q)
o
o,
oW
R
i
L]
™
———
ot i
e
e
o

L O )
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4 a8
-+ ostst) ()

(495b4 )
12
_, \2563
(495 b )
12
Ans) 12563

(\E—\/;)”.

17
Solution:To find: 16" term in the expansion of (‘E N ﬁ)
n — n!

"7 (n-r)ir)!

Q. 23. Find the 16'™ term in the expansion of

Formula used: (i)

(i) Tra="Cra™ b’
For 16" term, r+1=16

=>r=15

17
In, (\E-ﬁ)
16" term = Tis+1
= 1?(:15 (ﬁ)i?-is(_ﬁ)is

17! ek
= 15[(1?-15)[(‘&) (/¥)

15
= 136(x)(-y) 2

15
= -136xy
2

15
Ans)-136y —
2
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Q. 24. Find the 13" term in the expansion of [ 3Wx

9x
Solution:To find: 13" term in the expansion of ( 3
A n!

Formulaused: (i) | ("P!0)!

(i) Tz ="Cra™"b"
For 13" term, r+1=13
=>r=12

1 318
(5 )
In, 3 x

13t term =Tiz+1

= ISC Ox 13-13(_#)1!
12(9x) o
18!

= 12[{18-12)[(9)()5('3%;)”

= 18564 (531441x°) (m)

= 18564

1
-3
Q. 25. Find the coefficients of x” and x8in the expansion of 3/,

Solution:To find : coefficients of x” and x8

Formula : ™+ (:) a bt

X
Here, a=2, 3
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We have, tre1 = (I:) A b
o= (Y ()
-() 5=

To get a coefficient of x’, we must have,

r

zn—?

() =

And to get the coefficient of x8 we must have,

Therefore, the coefficient of x7=

ZH—Q

Gl 5

Therefore, the coefficient of X8

Conclusion :

zﬂ—?

S

ZH—E

3 =

Q. 26. Find the ratio of the coefficient of x'°to the term independent of x in the

15

7 2

: X
expansion of .

Solution:To Find: the ratio of the coefficient of x'°to the term independent of x

_ n n-r pr
T’r+1_ I d

« Coefficient of x7:

- Coefficient of x8

Formula :
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. 2

Here, a=x?, x and n=15

We have a formula,

ny
ts = (7 b

(5 eor @

) o
- () o= @
)

r

r

(15 (x)30-2rT (2)¢

_ (115) (2)F (x)30-3r

To get coefficient of x> we must have,

(x)30-3r = x15
«30-3r=15
*+3r=15
*r=5

x15 (155) (2)°

Therefore, coefficient of
Now, to get coefficient of term independent of x that is coefficient of x° we must have,
(X)30-3r = xO

«30-3r=0

*3r=30

*r=10
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_ (15 10

Therefore, coefficient of x0 (10) (2)

But ()= () () =(2)]

_ [: 55) (2)10

Therefore, the coefficient of X0

Therefore,

coefficient of x**  (%2) (2)®

coefficient of x? (33) (2)10

_ 1
(2

Hence, coefficient of x1°: coefficient of xX°= 1:32
Conclusion : The ratio of coefficient of x1°to coefficient of x°= 1:32

Q. 27. Show that the ratio of the coefficient of x1%in the expansion of (1 — x2)*°and

5 10
X _—
the term independent of x in the expansion of X is1:32.

2

10
x—3)

Solution:To Prove : coefficient of x!%in (1-x?)10: coefficient of x%in ( x/ =1:32

For (1-x?)°,

Here, a=1, b=-x?and n=15

We have formula,

1 n—r j.Ir
tr'+1: r d b

= () o=y
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- (7)) e

To get coefficient of x:°we must have,

(X)Zr = x10
*2r=10
‘r=5

_ (10)
Therefore, coefficient of x1° 5

For X

-2

Here, a=x, ¥ and n=10

We have a formula,

nn
s = (1)

() (3

)
~() @ c2r @
)

r

r

(lﬂ {:X 10-r- r( 2)[

10
= (%)) 2 oo
Now, to get coefficient of term independent of x that is coefficient of x° we must have,
(X)10-2r = XO
«10-2r=0

*2r=10
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*r=5

Therefore, coefficient of X0 (150) 2)°

Therefore,

coefficientofx'%in (1 —x%)* - ()

2)10 - {155) {:2)5

coefficient of x9 in (x —x

_ 1
- (2)

2310
(x-2)
Coefficient of x1%in (1-x?)1°: coefficient of x°in x/  =1:32

Q. 28. Find the term independent of x in the expansion of (91 + x +

9
ot
2%9) 2 3X _

Solution:To Find : term independent of x, i.e. coefficient of x°

_ () in-
Formula: 1 = {F) S

We have a formula,
n
b= () oo

2

( )10
Therefore, the expansion of X Is given by,

https://byjus.com
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10
2\*° 10 —2\"
_ — 10—r | ___
-3"-5 () wr ()

() e G+ () (3 o (G -
(10 @° ()
—x10 4 (11[}) (x)°(—2) %4_ (12[1) (x)%(—2)2 ;—I— e (ig) (x)° (—2)%° Xim

(2)( )(x)9+(2)2( )(x)ﬁ ....+(2)1°(13)%m

Now,

10
(91 + x +2x7) (X—E)

= {91+x+2x3)( (2)( ) (x)%+ (2)° ( ) ()% +

+@*(10) 53)

Multiplying the second bracket by 91, x and 2x3

= [91:;1“ 91{2)( ) (%)% +91(2)? ( ) (x)°+ - +‘3‘1{E)1°Gg) %}
Hrxo-x@ () @ +x@2(}) @e+
#x @) i)
+[2};3.x — 2x3 {2]( ) (x)®+2x3.(2)° (Eﬂ) (x)°+
10\ 1
2. () (1[}) x_m}

91(-2)°(Y)

In the first bracket, there will be a 6" term of x° having coefficient
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While in the second and third bracket, the constant term is absent.

Therefore, the coefficient of term independent of x, i.e. constant term in the above
expansion

o1 251D><9><8><?>c6
B -(2) Ex4x3x2x%x1

= - 91(2)5(252)
Conclusion: coefficient of term independent of x =-91(2)° (252)
Q. 29. Find the coefficient of x in the expansion of (1 = 3x + 7x?) (1 — x)*S.

Solution:To Find : coefficient of x

tn = (Db

Formula :

We have a formula,
n B
tr+1= (l) E_n I'br

Therefore, expansion of (1-x)!®is given by,

16

a-09=> (") W= (o

r=0

- (1{}5) (1) (—x)° + (116) (D) (—x)' + (126) (1) (=x)2 + . o

(oo

1 (16) +(16) 2y +(16) 16
= 1 X 9 e 4 16 X
Now,
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(1-3x+7x%) (1—x)*
16 16 16
= — 2 — 2, . 16
(1 3x—l—?x)(l (1):{4—(2):{4— ...... +(16)X )

Multiplying the second bracket by 1, (-3x) and 7x?

o (e () e ()09

X X 1 X X 9 X e e X 16 X

16 16 16
2 _ 2 2 2 2 16
+(?X ?X(l)x+?x(2)x+ ...... + Tx (16)}; )

In the above equation terms containing x are
1&
_( 1 ) X
Therefore, the coefficient of x in the above expansion

(16) 3
o\

=-16-3

and -3x

=-19
Conclusion: coefficient of x = — 19
Q. 30. Find the coefficient of

()x%in the expansion of (x + 3)8

; 9

3]
3x)

a 10
3x* —
(iii) x5 in the expansion of :
(iv) a’b%in the expansion of (a —2b)*2.

(ii) x8 in the expansion of

Solution:(i) Here, a=x, b=3 and n=8
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We have a formula,

e = (i) @
-(}) @y

8
~(;) @ e
To get coefficient of x> we must have,
(X)S-r =x°
*8-r=5

*r=3

=(2)@3)?

Therefore, coefficient of x5

8X7X6 .
_3x2x1( )

=1512

—
(ii) Here, a=3x2, ~ 3x and n=9

We have a formula,

A N,
trya = r d b

-(2) e (5)

Qoo (G

r

_ (?) (3)° (x)ie-2r (_?1) ()"
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r

9 -1
_ (r) (3)T (x)18-2r-r (TE_)
() o (5 e
To get coefficient of x® we must have,
(1897= x8
*18-3r=6
*3r=12
r=4

- @ ()

Therefore, coefficient of x®

9xB8X7 X6 35(34
T 4x3x2x1 ) 3
=126 x 3
=378

—a

=
(iii) Here, a=3x?, 3x* and n=10

We have a formula,
n

tr+1 = (l) an—r br

10 —ant
_ 2310—-r | __
N ( r ) (3x%) (3:{3)

10 —anT~
— 10-r 2310—r | _ —3Tr
- (V) @ e (F) @

—d

_ (lﬂ) (3)10-F (x)20-2r (_

r 3 ) ()~
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r

() )

I

— (IID) (3)0-+ (_?a)r (x)20-5

To get coefficient of x> we must have,

(X)20-5r = x-15
«20-5r=-15
*5r=35
r=7

Therefore, coefficient of x15 ( T) (3)*7 (_?)
But (7)=(%) () =(2)]

_ 10x9x8 (3)3 (__a)?
Therefore, the coefficient of x'15 ~ 3x2x1 3

_ 121::-.{:—;;1)7’(%)4
= (—a)’ EYS

= (-
27

(iv) Here, a=a, b=-2b and n=12

We have formula,

— n n-r pr
tr+1_ r d

= (%) @t (-avy

I
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12
- (") c2r @2 oy
To get coefficient of a’b®>we must have,

(a)lz-r (b)r =a’b®

er=5

= (152) {:_2)5

Therefore, coefficient of a’b®

12x 11 x 10X 9 X 8
. BEx4x3x2x1

(—32)

=792. (-32)
= -25344

Q. 31. Show that the term containing x3does not exist in the expansion
1
of * 2X. .
8
_ (3:{— i)
Solution:For 2x/

a=3x,b = ;—i and n=8

We have a formula,

_ 1 n-r pr
tr+1_ I d

() 6o ()

() @@ (5)
I 2

r
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() @ (3)

() (G

To get coefficient of x3we must have,

r

(X)8-2r — (X)3
*8-2r=3
«2r=5

er=25

O= ()

IS not possible

g
(3x-2)
Therefore, the term containing x3 does not exist in the expansion of 2x
1
[ et —
Q. 32. Show that the expansion of * X does not contain any term
involving x°.
20
e (1
Solution:For e
-1
a=2x2, x and n=20

We have a formula,

I n—rj.r
tr+1= r d b

~(;) @ ()

- (%) @@ e o

r
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= (%) @ @ 1
_ (?‘ID) (3)20°F (x)40-2 (—1)F

20
— 3 20—r -1 r X 40-3r
() @
To get coefficient of x° we must have,

(X)4O-3r - (X)Q

«40-3r=9
3r=31
- r = 10.3333

20y _ ( 20
As ( r )= (10-3333) is not possible

20
1
(22 -3)
Therefore, the term containing x° does not exist in the expansion of X
412
1
[Xz S
Q. 33. Show that the expansion of * . does not contain any term
involving x2.
12
()
Solution:For RE
_1
a=x?, x and n=12

We have a formula,

_ n n—r [r
tr+1_ r d

-(7) e

r
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_ (112) (x)%472 (x)°F

_ (12) (x)24-2rr

_ (112) (x)24-3r

To get coefficient of x* we must have,

(X)24-3 = (x)1

*24-3r=-1
*3r=25
*r=8.3333
{:EU) — 20
As *T 8.33337 js not possible
(KE + E)L.ﬂ
Therefore, the term containing x* does not exist in the expansion of X

Q. 34. Write the general term in the expansion of
(x*=y)°

Solution:To Find : General term, i.e. tr+1

For (x2-y)®

a=x?, b=-y and n=6

General term tr+1is given by,

s = (%) b

= (%) ey

= () & -y

Conclusion : General term

https://byjus.com
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[ 1]12
X —_——
Q. 35. Find the 5" term from the end in theexpansion of * %/ |

Solution:To Find : 5" term from the end

Formulae :

tear = (Db

LB =G

F r( '{)
0

e

b=—
a=x, * and n=12
As n=12 , therefore there will be total (12+1)=13 terms in the expansion
Therefore,

5" term from the end = (13-5+1)"i.e. 9" term from the starting.

We have a formula,

n B
tl."+l f— (l) al'l ['b[‘
For te, r=8

g = tgq

~(a) == ()

-t Q=]

12x 11 %10 %9
T 4x3x2x1

4—-8
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=495 (x)~*

_ —4
Therefore, a 5" term from the end — 495 (x)

— —4
Conclusion : 5™ term from the end = 495 (X)

[4x_ 5 T
Q. 36. Find the 4™ term from the end in the expansion of S0 .

Solution:To Find : 4" term from the end

Formulae :

e =(7) @ br
LB =0

-2
For >  2x

-3
4x 2x and n=9

3
As n=9, therefore there will be total (9+1)=10 terms in the expansion

Therefore,
4" term from the end = (10-4+1)" i.e. 7" term from the starting.

We have a formula,
n _

tr+1 = (1) al'l rbr

For t7, r=6

Sty = T

() )

10—6& 5]

)
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—®'@D e =)

4 _EYy6
() 0 w0
10x9x8x7
~axaxzxi 00T
= 21000 (x) 2
Therefore, a 4 term from the end = 21000 ()7
Conclusion : 4% term from the end = 21000 (X) ™

Q. 37. Find the 4" term from the beginning and end in the expansion

(o]

Solution:To Find :

of

l. 4" term from the beginning
1. 4" term from the end

Formulae :

LB =0
For (%E N ﬁ) ,
b=—

As n=n, therefore there will be total (n+1) terms in the expansion

Therefore,

https://byjus.com
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I. For the 4" term from the starting.

We have a formula,

n _
tos = () a0
For ta, r=3

wly = Ty

3 3
@)=
= (3)3
n! (2)%

T (m-3)!' x 3" 3

n! (2y =

Therefore, a 4" term fromthe starting @30 x3!" 3
Now,

II. For the 4" term from the end

We have a formula,
n B
tos = () v
For tn-2), r = (n-2)-1 = (n-3)

* -2y = Ym-3)+1

https://byjus.com
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(n-3)

(%) 6 ()

(MG O =]

_ (:) OIOER

(- g (2) (3)3;_[[

4)! x 4!
( )3 n
2)(3) =
Therefore, a 4" term from the end T sy “'{ )
Conclusion :
n—a
. n! (2) 2
I. 4" term from the beginning =~ ®=3) %317 3
2)(3) =
Il. 4" term from the end  (n— “'{ ) ( )
Q. 38. Find the middle term in the expansion of :
(i) (3 +x)°
X \
{— + 3y
(i) 3 /
- \10
(iii) \ a X/
510
/ 9
2 __]
(iV) kY X
Solution:(i) For (3 + x)®,
a=3, b=x and n=6
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n+2

Asniseven, * 2 is the middle term

E)th _ (E)th _ ()

Therefore, the middle term - ( 2 2

General term tr+1is given by,

n
tl."+l f— (I) al'l.—l." b[‘
Therefore, for 4%, r=3

Therefore, the middle term is

Ty =134

-(5) &= @

6x5bx4

3 3
“3x2x1 OV ®
- (20). (27)

=540 x3

% 8
(ii) For G+a) ;

m
Nlﬁ

, b=3y and n=8

n+2

Asniseven, * 2 is the middle term

E)th _ (E)th _ (5o

Therefore, the middle term - ( 2 2

General term tr+1is given by,

_ n n-r [r
tr+1_ r d

https://byjus.com
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Therefore, for 51", r=4

Therefore, the middle term is

s = tg

()@ e

-() & @ o

() oo

BX7X6X5
T 4x3x2x%x1

(0 *
= (70). x*y*

% El)lll]

(iii)For(El x5

b:—a

a= —
, ¥ and n=10

Wl

n+2

Asniseven, * 2 is the middle term

- (m+2)th _ (E)th — (o)

Therefore, the middle term 2 2

General term tr+1is given by,

n
tl."+l f— (I) al'l.—l." b[‘
Therefore, for 6, r=5

Therefore, the middle term is

e = 541

https://byjus.com
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()0 &)
~(5) @ ()

-(5) G 2 ()

10 x9x8X7X6

5

3

— A—1

Ex4d4x3Ix2x1 (=1
=-252

10
(=)
(iv) For x5
__2

a=x2, x and n=10

n+2

Asniseven, * 2 is the middle term

1D+E)th 3 (E)th _ (6

Therefore, the middle term - ( 2 2

General term tr+1is given by,

n
tr+1 = (l) Hn_r br
Therefore, for the 61" middle term, r=5
Therefore, the middle term is
e = 541

~(5) = (3)

3
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10 1y’
— 235 -2 5 (_)
( 5) () (=2)° |5
10y (x)*°
-(s) aos (32

10X9%X8X7X6
C BEx4x3x2x1'

(-32) (x)°

= -252 (32) x5

= -8064 x°

Q. 39. A. Find the two middle terms in the expansion of :
(x2+ a?)s

Solution:For (x2+ a2)®,

a=x?, b= a?and n=5

As n is odd, there are two middle terms i.e.

th th
l. (%1) and Il. (?)

General term tr+1is given by,
n B
toes = (%) &b

n+1) s+1\ e\t
) =) =0 -or

|. The first, middle term is ( 2 2 2

Therefore, for the 3@ middle term, r=2

Therefore, the first middle term is

ty = thy

_ (2) (x2)572 (a2)?
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-(}) co2 @

- (}) w* @

5 X4
T2x1

.(x)® (a)*

=10. a* xb

(22)" = (22)" = (&) = @
Il. The second middle termis * 2 2 2
Therefore, for the 4" middle term, r=3

Therefore, the second middle term is

ty= T3

_ (2) (x2)572 (22)?

- (;) 2 @

=0 ®@* @ [+ Q=0

5 X4
C2x1

.(x)* @)°

=10. ab. x*

-k
: X

Q. 39. B. Find the two middle terms in the expansion of:

1
onror &%)

Solution:For X :
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a=x%b="andn=11

w3

As n is odd, there are two middle terms i.e.

th th
Il (%1) and Il. (?)

General term tr+1is given by,

_ n n-r v
tr+1_ r d

n+1) T 1141\ r12\tR ¢
) =) -G) -

|. The first middle term is( 2 2 2
Therefore, for the 6" middle term, r=5

Therefore, the first middle term is

e = 541

~(g) 6= ()
~(5) 6° v ()

5

11xX10X9X8x7
. BEx4x3x2x1

(x)° (-1)

= - 462.%X°

n+3\ ™ 1143\ iR .
) -5 -G -0

Il. The second middle term is ( 2 2 2
Therefore, for the 7" middle term, r=6

Therefore, the second middle term is

https://byjus.com
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;= tena

&

() 0= ()

(D 0 (L) [ ) =()]

11 X10x9x8x7

2
Exax3nzxi ®

= 462. x?

Q. 39. C. Find the two middle terms in the expansion of :

: 9
b, x
x P

(e+2)
X P

Solution:For !
X, F and n=9

As n is odd, there are two middle terms i.e.

th th
l. (%1) and Il. (?)

General term tr+1is given by,
n B
t[‘+1 = (l) al‘l [‘br

n+1) T o+1\ B 10\ ¢
) =) =G) -er

|. The first middle term is ( 2 2 2

Therefore, for 5" middle term, r=4
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Therefore, the first middle term is

RICINE)
() & @ ()
-()®

9x8X7X6
C4x3x2x1

(P07

= 126p. x?

n+3) 8 9+3\ T 12\t £
) =) =G) -er

Il. The second middle term is ( 2 2
Therefore, for the 6" middle term, r=5

Therefore, the second middle term is

g = l54
HICE)
~OE @R =)

Y

Qxﬂx?xﬁ(ﬂ
C4x3Ix2x1 x)

(x
p
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=126 (%) (%)

Q. 39. D. Find the two middle terms in the expansion of :

-9
XE
3Xx——
Ka ?
(=)
Solution:For 6/
a=3x, "~ 6 andn=9

As n is odd, there are two middle terms i.e.

th th
l. (%1) and Il. (?)

General term tr+1is given by,
n B
tr+1=(r) al'l l."b[‘

n+\ B rea B 10\ .
) (2 o

|. The first middle term is( 2 2 2
Therefore, for 5" middle term, r=4

Therefore, the first middle term is

s = tg

() e ()

() eoreor (@)
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4

- (}) & @7 0= (3)

I9x8XTX6 243

_ 17
Ix3x2x1 12906

189
- 17
8(@

n+3) P 9+3\tB  r12\th £
)" (2)* - () o

Il. The second middle term is ( 2 2 2
Therefore, for the 61" middle term, r=5

Therefore, the second middle term is

e = 541

-() o= ()

Q6 ()@=

- (}) @ @* 0= (3)

9x8x7x6 81
C4x3x2x17776

{:_X) 19

21
- _ - 19
T

Q. 40. A. Find the term independent of x in the expansion of :

: N
[2:{+%J
| 3x°

Solution:To Find : term independent of x, i.e. x°
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9
For (EX * ﬁ)

a=2x,b = ﬁ and n=9

We have a formula,

r

(3 ()

)
-(;)

-(0) oo B
)

Now, to get coefficient of term independent of x that is coefficient of x° we must have,
(X)9—3r et XO
*9-3r=0

*3r=9

gy (2)°7%
_() (3)2

Therefore, coefficient of x°

https://byjus.com
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I9x8x7(2)°
T 3x2x1(3)3
1792
-3
1792

Conclusion : coefficient of X 2

Q. 40. B. Find the term independent of x in the expansion of :
: 6
3x? 1

2 3x

Solution:To Find : term independent of x, i.e. x°
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(067G
r/ \2 3
Now, to get coefficient of term independent of x that is coefficient of x° we must have,
(X)12-3r =0
*+12-3r=0
*3r=12

‘r=4
ey (3 6—4 -1 4
Therefore, coefficient of X0 (4) (2) ( 3 )

~OOL [ E=()]

6 Xx59 1
T 2x1°4°81
15
- 36

15
Conclusion : coefficient of X0 36

Q. 40. C. Find the term independent of x in the expansion of :

: Xl .
Solution:To Find : term independent of x, i.e. x°

( 1 3n
- 2)
For x

a=x,b = —é and N=3n

We have a formula,
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N
n an—-r ( )
( T ) x2
(311
r

)«
)

- () @y o
)

r

ey (2)
r
-(

~ (™) cor o

{: ljr(x)an r—2ir

Now, to get coefficient of term independent of x that is coefficient of x° we must have,
(X) 3n-3r = XO

*3n-3r=0

*3r=3n

‘r=n

=59 =y

Therefore, coefficient of X0

=" -~

Conclusion : coefficient of x°

Q. 40. D. Find the term independent of x in the expansion of :

: 15
[3}(—%]
. X

Solution:To Find : term independent of x, i.e. x°
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—2
a=3x, x* and n=15

We have a formula,

e = () a7
-(7)
=(}) @ wr or ()
)
)

r

o0 ()

r

r
(15
r
(15
r

_ (115) (3)35-T (—2)F (x)15-3

{3)15—r {:K)15—r { 2)[‘ {X)—Er

{3)15—['{ Ejr {X)lfm—r—zr

Now, to get coefficient of term independent of x that is coefficient of x° we must have,
(X)15-3I’ - XO

*+15-3r=0

*3r=15

er=5

(15) {3)15 5{ 2)5

Therefore, coefficient of x0

15x 14x 13 x 12 x 11
T BEx4x3x2x1

(3)10.(-32)

= —3003.(3)%°.(32)
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_ 10
Conclusion : coefficient of x0— 3003.(3) -(32)

Q. 41. Find the coefficient of x°in the expansion of (1 + x)3 (1 — x)®.

Solution:To Find : coefficient of x°

For (1+x)3
a=1, b=x and n=3

We have a formula,

(1+x)°= i(?) (1%

r=0
= (3) {1)3X°+G) {1)%%@) {1)1x2+(2) (1)° %3
=1+ 3x+3x*+x?
For (1-x)°

a=1, b=-x and n=6

We have formula,

a-9= ¥ (&) e

() oo (G 0 0 () o () oo
() 02w () e o+ (9 ar

We have a formula,

n n!
(r) - (n—r)'xr!

By using this formula, we get, x
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(1-x)°*=1-6x+15x*—20x*+ 15x*—6x>+ x°
~(1+x)*(1—-x)°

=(1+3x+3x*+x*)(1—-6x+15x*—20x*+ 15x*—6x>+ x%)
Coefficients of x° are

X0.x°= 1x (-6)=-6

x1.x4= 3x15=45

x2.x% = 3%(-20)=-60

x3.x?= 1x15=15

Therefore, Coefficients of x°= -6+45-60+15 = -6

Conclusion : Coefficients of x°>= -6

Q. 42. Find numerically the greatest term in the expansion of (2 + 3x)°,

3

X==
2

where
Solution:To Find : numerically greatest term
For (2+3x)°,

a=2, b=3x and n=9

We have relation,

t
trv12t 0r =1

tI‘
We have a formula,

_ 1 n-r Lr
tr+1_ I d

() o
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9!
- (9—1D)!x1! 297" (3" x=°

I
~t. = ( ) an—r+1 br—l
PoAr—1

9
— (r B 1) 29—r+1 {:3}{)['—1

B 9!
T (9-r+1D!Ix(r—1)!

Elﬂ—r (3) r—l(X) r-1

g1

={1D—1‘)!>;{r—1)!

210—[‘ (3)[‘—1{::{)[‘—1

tr+1
A lsg
t['
9! 9-r r r
CERETRSAY,
9! 10— —1 -1 =Y
o—Dix@—Dr 2 G ®r
9! gl

2° iSRG

210—[‘ {3) r—l{X) r—1

NCEDIEI: {1[}—1')!);(1‘—1)!

9!
"O-1nIxr(r—1)! 22T (GBI @™
9!

Z10-DO-DIx (t—1)! @277 @™

_ 1 1
“ 7 B = GTEE5) (2)

At x = 3/2

. 1 3 - 1
7B = 10-1 (2)
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r
“{o-n
~ 9(10 —1) = 4r
< 90 —9r = 4r
*90=13r
«r<6.923

Therefore, r=6 and hence the 7" term is numerically greater.

By using formula,

s = () @
o=() 2 oy
()27 @

(3)22 (37 (%)

Conclusion : the 7" term is numerically greater with value

Q. 43. If the coefficients of 2"d, 3@ and 4" terms in the expansion of (1 + x)>"are in
AP, show that 2n2—9n + 7 = 0.

Solution:For (1 + x)?"
a=1, b=x and N=2n
Ny JN-rj.r
top, = a"'b
We have, "1 (P)

For the 2"term, r=1

aly = Ty

(211) (1)21‘1 1 {:X)l
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= (2n) x [~ (3) =n]

Therefore, the coefficient of 2" term = (2n)

For the 3"9term, r=2

sty = T
-(%) w2 oy

B (2n)! .
“n-21x2 "

(Zn}(Zn-1)(Zn-2}! _,
= X
@n-2)x2  — (n! = n. (n-1)!)

=(n)(2n—1) x?
Therefore, the coefficient of 3"term = (n)(2n-1)

For the 4" term, r=3

Sty = T34

- (%) ==

B (2n)! "
“(n-3)1x3 "

_ (2n)}{2n—1){2n-2){2n—-3)! E

(2n-3)ixe (n'=n. (n-1)1)
(m)(2n—-1).2(n—-1)

_ 2(n)(2 n—alj.{n—lj %3
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__ 2(n){(2n-1).(n-1)
Therefore, the coefficient of 3¥term 3

As the coefficients of 2", 39 and 4" terms are in A.P.
Therefore,
2xcoefficient of 3™ term = coefficient of 2" term + coefficient of the 4 term

2(n)(2n—1).(n—1)
3

~2x (n)(2n—1) = (2n) +

Dividing throughout by (2n),

(Zn—1)(n—1)
3

~2n—1= 1+

3+(2n—1)(n—1)

~Z2n—1=
n 3

* 3 (2n-1) =3 + (2n-1)(n-1)
*6N-3=3+(2n’-2n—-n+1)
+6N—-3=3+2n?-3n+1
*3+2n2-3n+1-6n+3=0
*2n2-9n+7=0

Conclusion : If the coefficients of 29, 3"9and 4™ terms of (1 + x)?"are in A.P. then 2n?-
9n+7=0

Q. 44. Find the 6" term of the expansion (y¥?+ x¥3)" if the binomial coefficient of
the 3"dterm from the end is 45.

Solution:Given : 3@term from the end =45
To Find : 6" term
FOI’ (y1/2 + X1/3)n’

a= yl2, b= x1/3
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We have, Tre1 = (:) ar bt

As n=n, therefore there will be total (n+1) terms in the expansion.
3"dterm from the end = (n+1-3+1)"i.e. (n-1)" term from the starting

For (n-1)"term, r = (n-1-1) = (n-2)

to) = tmo2)11

n(n—1) n—2
L (x)3
n{n 1)
= X
Therefore 3 term fromthe end ) ( ) |
__ n(n-1)
Therefore coefficient 3™ term from the end 2
n(n— 1)
2
*90=n(n-1)
*10(9) =n(n-1)
Comparing both sides, n=10
For 6" term, r=5
te =Ts541
1D 1 10-5 1 5
= 2 X3
(5)62) (=)
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= () @3 3

1Dx9x8x?x6()§(f
T Ex4x3x2x1 AW

= 252 {y)g {x)g

S 5
Conclusion : 6"term — 252 (y)z (x)=

Q. 45. If the 17" and 18" terms in the expansion of (2 + a)*°are equal, find the
value of a.

Solution:Given ; '17 = tis
To Find : value of a

For (2 + a)>°

A=2, b=a and n=50

We have, Tre1 = (:) ATTD
For the 17" term, r=16

~ 7= i

_ (ig) (2)50-16 ()16

50
— 2 34 3 16
(3,) @* @
For the 18" term, r=17

~tig= ty741

_ (ig) (2)50-17 (a)V7
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50
_ 2333 (717
(},) @* @
As 17" and 18" terms are equal

wTig = T4y

- (ig) (2)* (a)¥ = (ig) (2)3* (a)

(ig) (2)® (a)V = (ig) (2)3 (a)

. 50! 23 pn17 50! N o
" (50 —17)! x (17)! (27 @7 = (50— 16)I x (16)! (2)* (@
........ [ (:) - (n—rr;!!x{r]!]

@7 50! (50— 17)1 x (17)! (2)%*

T (@ (50—16)!x (16)!" 50! (2)%

(50 —17) x (50— 16)! x 17 x (16)!

= (50 — 16)! X (16)! -(2)

[~ n'=n(n—1)]

~a=(50—17) x 17 A(2)
ca=1122
Conclusion : value of a = 1122

Q. 46. Find the coefficient of x*in the expansion of (1 + x)" (1 — x)". Deduce that
C2=CoCs— C1C3+ C2C2—- C3C1 + C4sCo, where Cr stands for "C:.

Solution:To Find : Coefficients of x*
For (1+x)"

a=1, b=x
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We have a formula,

n

a+xm=> (0) @

r=>0

= (o) 2+ () i+ () 72+ () ()

“Qe e () xr Qs ()

For (1-x)"
a=1, b=-x and n=n

We have formula,

n

(1-%"=) (1) ™ (=

= (5) W0+ () W™ =01+ () W2 (02 -
+(0) = (xn

(o) 0°= () @+ (3) @2+-+ () (=0

~(1+x)*(1—x)°

={(p) =+ () x+ () ¥+ Q) Hp) 0= () @+ ()
e () o

Coefficients of x*are

- (;) X {E) =CoCs

=(HxEDE) =) _ -C1Cs

xt.x3

X0 x4
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XZ.X2= (2) X (2) =C2C2
(2) x(-1) (Ill) = _(2)(111) =-C3C:

%0 o,

x3.x1

x4x0
Therefore, Coefficient of x*

= C4Co- C1Cs+ C2C2- C3C1+ CaCo

Let us assume, n=4, it becomes

4C44Co- 4C1%C3+ 4C24C2-4C3%C1+ “Cs4Co

We know that,

n n!
(r) - (n—r)! xr!
By using above formula, we get,
4C44Co- 4C14C3+ 4C24C2-4C3%C1+ *Cs4Co
=(D(A@) - A& + (6)(6) - (44 + (1)(2)
=1-16+36-16+1
=6
=4C2
Therefore, in general,
C4Co- C1C3+ C2C2- C3C1+ C4Co=C2
Therefore, Coefficient of x*= C2
Conclusion :
« Coefficient of x*=C2

* C4Co- C1C3+ C2C2-C3C1+ C4Co= C2
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Q. 47. Prove that the coefficient of xn in the binomial expansion of (1 + x)?"is
twice the coefficient of x"in the binomial expansion of (1 + x)2"L.

Solution:To Prove : coefficient of x"in (1+x)?"= 2 x coefficient of x"in (1+x)>"!
For (1+x)2",
a=1, b=x and m=2n

We have a formula,
my
tr+l = ( 1.) a b

2n
r

= () =

_ (211) )"

I

To get the coefficient of x", we must have,

= ()

Therefore, the coefficient of x" N

. (Zn)! . (oY _ n!
~ nlx(Zn-n) ( ] (I') o X{n—r]:)
(2n)!
" n! xn!
_ 2nx(2n-1)!
T nlxn@m-1)! (vn!'=n(n—1)")
_ 2x(2n—1)!
mx (=1 cancelling n
_ 2x(2n—1)!
Therefore, the coefficient of x"in (1+x)2" ®x@=1) eq(1)
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Now for (1+x)3"1,
a=1, b=x and m=2n-1

We have formula,

I mer L
tr+1 = ( l') d b

_ (211 N 1) (1)281r (g)F

I

(Enr— 1) )"

To get the coefficient of X", we must have,

X=X

)2n-1 - ( 2 nn—l)

Therefore, the coefficient of x"in (1+x

(2n—1)!
" n!'x(2n—1—n)!

1 2x(2n—1)!
==X
2 n!'x(n—1)

..... multiplying and dividing by 2

Therefore,

Coefficient of x"in (1+x)?"! = € x coefficient of x"in (1+x)2"
Or coefficient of x"in (1+x)2"= 2 x coefficient of x"in (1+x)"!

Hence proved.

Q. 48. Find the middle term in the expansion of {
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A=-—
Solution:Given : 2 b=2 and n=8
To find : middle term

Formula :

- The middle term (EEE)

— [ n-ri.r
. tr+1 - (r)a b
Here, n is even.

Hence,

£33 (59)-s

51:11

Therefore, the term is the middle term.
For t5, r=4

We have, Tee1 = (:) aL b

()

; BX7X6X5 (p)4 14
> 4x3x2x1°\2 Ll

e —70 (2
--t5—-?ﬂ.(16).{16)

s~ tg=70p*

4
Conclusion : The middle term is 70p )
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10
Q. 1. Show that the term independent of x in the expansion of [ XJ is -252.

10
(x-3)
Solution:To show: the term independent of x in the expansion of X/ s -252.
Formula Used:

n
General term, Tr+1 of binomial expansion{x +) is given by,
Tr+1 - nCr x"r yrwhere

n n!

r riln—-r)!

1310
)
Now, finding the general term of the expression, ( x5 we get

_an T
T..1=10C, x x10- x (_1)
X
For finding the term which is independent of x,
10 - 2r=5
r=5

Thus, the term which would be independent of x is Ts
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m 5
T 1 C - -1
6= N EX x 1075 % (—)

X

,_ 3
T 1 C - -1
6= N EX x10-5 % (—)

X

Te=—"Cs
.|. i 10!
6™ 7 si1(10—5)!
10!
Te= - 51%5!
10x=9x 8= TxEx5!
Te=—
Slxax4x3x2
10x9xBxTHE x5!
Te=—
Slx5xdx3x2
Te=252

1

10
x—3)
Thus, the term independent of x in the expansion of ( x4 js -252.
Q. 2. If the coefficients of x?and x3in the expansion of (3 + px)°are the same then

9
prove that P = pt

Solution:To prove: that. If the coefficients of x? and x® in the expansion of (3 + px)° are
9
the same then P = z

Formula Used:

n
General term, Tr+1 of binomial expansion (x+y) IS given by,

https://byjus.com
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T.1="C, x""y" where

n n!

r— ri(n—r}!

Now, finding the general term of the expression, (3 + px)°, we get
Tri1= Ea{:r)< 3°7 x (px)*

2
For finding the term which has init, is given by

r=2

Thus, the coefficients of x? are given by,

T3=7Cyx 392 x (px)?

T3=7C5x% 37 x p? X x2

2
For finding the term which has X init, is given by
r=3

Thus, the coefficients of x2 are given by,

T3="C3x 393 x (px)?

T3=7C3% 3% x p? x x3
As the coefficients of x? and x®in the expansion of (3 + px)° are the same.

90, X 3° X p¥ =9, X 37 x p?

9CsX P = 9c, X 3

9! 9!

»p = ® 3
3ix6 P T 2rx 7
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9! 9!
3x2ix6 P T axTxe <

9
P=73

Thus, the value of p for which coefficients of x?> and x2in the expansion of (3 + px)° are

.9
the same is >

11
(x-3)
Q. 3. Show that the coefficient of x in the expansion of /s -330.

11
X
Solution:To show: that the coefficient of x3in the expansion of ( x) is -330.

Formula Used:
n
General term, Tr+1 of binomial expansion[:X"' y) is given by,

Tre1="C, x""y" where

n!

ncr=

riin—ri

11
=)
Now, finding the general term of the expression, ( x/ we get

_ =N
Tri j— llcl_>< y11-T (_)

X

For finding the term which has X T init, is given by

11 —2r=3
2r=14
R=7

-3
Thus, the term which the term which has X initisTs
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7
-1
g= 11{ ?)(Xll T}(( )

X

TB: — llC?X X_g

11!
Tg=— 7I{11—7)!
11=10=9x8x7!
Te= — ol
Tlad =32
Tg=-330

1

11
X
Thus, the coefficient of x2 in the expansion of ( 1) is -330.

(22"
Q. 4. Show that the middle term in the expansion of * ¥  2%*/ s 252,

(Exz 3 )10
Solution:To show: that the middle term in the expansion of * 3 2x*/ is 252.

Formula Used:

n
General term, Tr+1 of binomial expansion{x+ y) is given by,

Tr1="C, x""y" where

n n!

r

riln—-r)!
Total number of terms in the expansion is 11

Thus, the middle term of the expansion is Ts and is given by,

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 6-
m The Learning App Linear Inequations (In One Variable)

To = 9Cox () x (2

3 2x2

Te=""Cs

.l. N 10x9x 8= Tx6ex5!
6 Slxaxdx3x2

Tg=252

(Exz 3 )m
Thus, the middle term in the expansion of * 3 2x*/ 5252,

o 405

10
Q. 5. Show that the coefficient of x#in the expansion of (5 P E) is 256 .

5 3

10
Solution:To show: that the coefficient of x*in the expansion of (E xz) is -330.

Formula Used:

n
General term, Tr+1 of binomial expansion{:x +) is given by,

Tre1="C, x""y" where

n n!

r

rliin—r)

X 3

10
Now, finding the general term of the expression, (? Kz) , we get

Tia=Cox (2) 7 x (2)

w2

4
For finding the term which has X init, is given by
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10-3r=4

3r=6

R=2

10!=9
2!%g!x28

_|

3:

.|. 10x9=8!x9
2x%Blw28

x 3 )m 405

Thus, the coefficient of x*in the expansion of (2 x*/ g 256

1
3
(22-2)
Q. 6. Prove that there is no term involving x° in the expansion of xr

11
(22 =3)
l —_——
Solution:To prove: that there is no term involving x® in the expansion of x
Formula Used:

n
General term, Tr+1 of binomial expansion(:“' y) is given by,

Tr1="C, x""y" where

n!
nCr=

rlin—r}
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11
- (223
Now, finding the general term of the expression, x/ we get

Troi= MCox 202y x (Z)

X

6
For finding the term which has init, is given by

22 -2r—-r=6
3r=16

16
r=—

3

16
: r=—. .
Since, 3 is not possible as r needs to be a whole number

(Exz — E) 11.

Thus, there is no term involving x8 in the expansion of &

Q. 7. Show that the coefficient of x*in the expansion of (1 + 2x + x?)°is 212.
Solution:To show: that the coefficient of x*in the expansion of (1 + 2x + x?)%is 212.
Formula Used:

We have,

(1 +2x + x2)5= (1 +x+ x+ x?)°

= (1 +x+ x(1+x))°

= (1 +x)°(1 +x)°

= (1 +x)10

n
General term, Tr+1 of binomial expansion(x +y) is given by,

Tre1 — "CrxX™y"where s
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N n!

nCr_ riln—r}

Now, finding the general term,
Ty =10, X X077 X (1)7
10-r=4

r=6

Thus, the coefficient of x*in the expansion of (1 + 2x + x?)%is given by,

__ 10!
0c, 46!

_ 10x9x8x7Tx6!
10c,  24xs!
10C4=210

Thus, the coefficient of x*in the expansion of (1 + 2x + x?)%is 210

3 3
(Vz+1) +(vV2-1)

3 3
(V2+1) +(V2-1)

Q. 8. Write the number of terms in the expansion of

Solution:To find: the number of terms in the expansion of

Formula Used:

Binomial expansion of x+y)" is given by,

T

=) (D) xyr

r=>0

Thus,
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(1) + (21
= (2 + 62" () ++ )

. ((»fzf‘ ()" (5) +- (g))
So, the no. of terms left would be 6

(VZ+1)°+ (2-1)

Thus, the number of terms in the expansion of

9
[ 1 ]
-
Q. 9. Which term is independent of x in the expansion of * 3x7. ?
9
1
o | | - (x-)
Solution:To find: the term independent of x in the expansion of 3x=/

Formula Used:
n
A general term, Tr+1 of binomial expansion{::"1 +) IS given by,

Tri1="C, x""y" where

n!
ncrz

ri{n—r)

1

9
)
Now, finding the general term of the expression, ( 3x%/we get
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_ -1\F
Tri lzgcr}( Xg T (—)

3x?
Tr1 1=9Crx XQ—I‘ e (_1) * BX—ZI'

Tro1="C.x (—1) x 3x°73"

For finding the term which is independent of x,
9-3r=0

r=3

Thus, the term which would be independent of x is Ta

1

10
x—3)
Thus, the term independent of x in the expansion of ( x/ s Tsi.e 4"term

Q. 10. Write the coefficient of the middle term in the expansion of (1 + x)?".

(Exz 3 31
2 2)
Solution:To find: that the middle term in the expansion of * 3 2x*/ s 252.

Formula Used:

n
A general term, Tr+1 of binomial expansion(x +) is given by,

Tri1="C x""y" where

n!

nCr=

ri{n—-r)!
Total number of terms in the expansion is 11

Thus, the middle term of the expansion is Tes and is given by,

https://byjus.com
e )


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

BYJU'S R S Aggarwal Solutions Class 11 Maths Chapter 6-
m The Learning App Linear Inequations (In One Variable)

Te= 10Csy (E) % ()

3 2x2

1093 xTx6x5!

Te=

Sixax4x3Ix2

Te=252

(Eiz i)m
Thus, the middle term in the expansion of * 3 2x*/ 5252,

Q. 11. Write the coefficient of x’y2in the expansion of (x + 2y)°
Solution:To find: the coefficient of x’y?in the expansion of (x + 2y)°

Formula Used:

n
A general term, Tr+1 of binomial expansion{:x +) is given by,

Tri1="C x""y" where

n!

C=

riln—r)}!

Now, finding the general term of the expression, (x + 2y)°, we get
Trs 1=9Crx X7 x (2y)*

The value of r for which coefficient of x”y?is defined
R=2

Hence, the coefficient of x”y? in the expansion of (x + 2y)?is given by:
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T3=9C3X X2 x (2}’)2

T3=9C3>( 4%x" X [:}’)2

9 7 2
T3= e = 4 xx" x(y)

T —gxii?ﬁ: X 4xx"x(y)?
T3=336

Thus, the coefficient of x’y?in the expansion of (x + 2y)°%is 336.

Q. 12. If the coefficients of (r — 5)th and (2r — 1)th terms in the expansion of (1 +
x)%* are equal, find the value of r.

Solution:To find: the value of r with respect to the binomial expansion of (1 +
x)34where the coefficients of the (r — 5)th and (2r — 1)th terms are equal to each other

Formula Used:

n
The general term, Tr+1 of binomial expansion(x +y) is given by,

Tri1="C x""y" where

n!

ny& —
Lr_ rin-r)!
Now, finding the (r — 5)th term, we get

Tr 5:34Cr 5X X" 78

Thus, the coefficient of (r — 5)th term is 34Cr6
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Now, finding the (2r — 1)th term, we get

A _
Top1="%Copox (x)¥2

Thus, coefficient of (2r — 1)th term is 3*Car-2

As the coefficients are equal, we get

Value of r=-4 is not possible
2r-2+r-6=34

3r=42

R=14

Thus, value of r is 14

Q. 13. Write the 4" term from the end in the expansion of

E-%)
Solution:To find: 4t term from the end in the expansion of *** €
Formula Used:

n
A general term, Tr+1 of binomial expansion(x +) is given by,

Tre1="C, x""y" where

ncr=

riln—r}
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Total number of terms in the expansion is 8

Thus, the 4" term of the expansion is Ts and is given by,

Ts=Cox (3) x (%)’

&

7 x 65! IxIx3 _
Ts= 18
2x5! R

LG ESY 333 _
T5= — X 18
25! GHEXEXEG

7 _
T5= —X 18
16

g+ 7
(3 _!{) r ?X_lg
= .
= W&/ isTs @a

Q. 14. Find the coefficient of x"in the expansion of (1 + x) (1 —x)".

Thus, a 4" term from the end in the expansion of

Solution:To find: the coefficient of x"in the expansion of (1 + x) (1 — x)".
Formula Used:

n
Binomial expansion of (x+y) is given by,

n

(x+y)m= Z (111) X" X y"

Thus,
(1+ x)(1-x)"
- +3((§) (0 + () (=0
#(3) e () 0m+ () (07)

Thus, the coefficient of (X)n is,
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"Cn-"Cn-1 (If niseven)

-"Cn+"Cn1 (If n is odd)

n
Thus, the coefficient of (x) iS, "Cn-"Cn-1 (If n is even) and -"Cn+"Ch-1 (If n is odd)

Q. 15. In the binomial expansion of (a + b)", the coefficients of the 4" and
13™terms are equal to each other. Find the value of n.

Solution:To find: the value of n with respect to the binomial expansion of (a +
b)" where the coefficients of the 4" and 13" terms are equal to each other

Formula Used:
n
A general term, Tr+1 of binomial expansion[:X +) is given by,

Traa = nCrxnr y'where

n!

nC, rlin—r)
Now, finding the 4™ term, we get

T4="Cs X a"™ x (b)?

Thus, the coefficient of a 4" term is "Cs
Now, finding the 13" term, we get

_ n—-12 12
Tz "C12 Xa X (b)

Thus, coefficient of 4" term is "C12
As the coefficients are equal, we get
"C12="Cs

Also, "Cr= "Ch-r

"Cn-12="Cs3

n-12=3

n=15
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Thus, value of nis 15

Q. 16. Find the positive value of m for which the coefficient of x?in the expansion
of (1 +x)Mis 6.

Solution:To find: the positive value of m for which the coefficient of x?in the expansion
of (1 +x)Mis 6.

Formula Used:
n
General term, Tr+1 of binomial expansion[:X"' y) is given by,

Tra1 = nCrxnr yrwhere

n!

nCr_ riln—r)

Now, finding the general term of the expression, (1 + x)™, we get
— m-r r

Tr+1_mCrx 1 X [:X)

Trs1~ MCrX [:X)I

2
The coefficient of () is mC,

mC2=6

m!
2(m-2)'=6

m(m—1)(m—2)! B

6
2(m—2)!

m>—m-—6=0
(m—3)(m+2)=0

m=3,-2

Since m cannot be negative. Therefore,

m=3
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Thus, positive value of m is 3 for which the coefficient of x2 in the expansion of (1 +
X)Mis 6
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