Binomial Theorem

Exercise 10A
Q. 1. Using binomial theorem, expand each of the following:
(1 -2x)°
Answer : To find: Expansion of (1 — 2x)°

|
n — n.

Formulaused: (i) & (P!

(i) (@+b)" = "Coa" + "Ci1a™b + "C2a"?b? + ...... +"Cp.1ab™?! + "Cnb"
We have, (1 — 2x)°

= [*Co(1)F] + FCHLH(-20)1] + [PC21F 227 + [FCa(1)> %20+ FCa(1)*4(2)"] +
[°Cs(-2)"

I

[D,(E (V7] [ﬁ(l)“(zx)] [m (1) (4x2)|

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

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

= 1 — 10x + 40x? — 80x® + 80x* — 32x°

On rearranging

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

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

Answer : To find: Expansion of (2x — 3)¢

|
n _ n:

Formula used: (i) ERNGESTIOT

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



We have, (2x — 3)°

= [*Co(2x)°+[°C1(2x)°*(-3) ]+[°C2(2x)**(-3)7+[*Ca(2x)*3(-3)°]+ [°Ca(2x)**(-3)] +
[°Cs(2x)°°(-3)°] + [°Ce(-3)°]

6!
= [m(s—o)! (20°] -

|
11(6-1)!

(2x)*(9)

(2”5[3)1 [2'(6 2)!

S 27 o (20781
363y (X + [4[(6-4)[ (2% )l

|
51(6-5)!

(2x)1[243)l [ (?29)]

er(e 6)!

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

= 64x° — 576x° + 2160x* — 4320x3 + 4860x2 — 2916x + 729

Ans) 64x8 — 576x° + 2160x* — 4320x3 + 4860x2 — 2916x + 729

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

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

|
n n!

Formula used: (i) (00

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

= [Co(3%)°°] + [PCa(3x)°*(2y)"] + [PC2(3%)>*(2y)?] + [PC3(3x)>*(2y)°]+ [PCa(3x)>
“(2y)*Y] + [Cs(2y)]



51 51
= [0!(5-0)[ (243}‘5}] T [1[(5-1)[ (81}(4)[2"}] +
51 51
[2[(5-2)[ {2?}‘3)(4"2)] T [3[(5-3)[ (9}‘2}(8*’3)] T
51 51
[4!(5-4)! (3’()(16'*’4)]+ [5!(5-5)[ [32*'5)]

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

= 243x° + 810x%y + 1080x3y? + 720x2y3 + 240xy* + 32y°

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

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

(2x = 3y)*

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

|
n n.

Formula used: (i) (P!

(ii) (@+b)" = "Coa" + "C1a™b + "Cza™?bh? + ...... +"Cp.1ab™?! + "Cnb"
We have, (2x — 3y)*

= [*Co(2x)*%] + [*C1(2x)*1(-3y)"] + [*C2(2x)**(-3y)?] + [*C3(2x)**(-3y)°]+ [*Ca(-3y)"]

[razs @] - [y @°69) |+ [57am57 (2007(9v3)] -
s @9:@7v2)] + [aramary (8199)

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

Ans) 16x* — 96x3y + 216x2y? — 216xy° + 81y*



Q. 5. Using binomial theorem, expand each of the following:

2% 3]’5

3 2x
(z-2)
Answer : To find: Expansion of *3 2

|
ne~ _ n!

Formula used: () ("OHD)!

(i) (@+b)" = "Coa" + "C1a™b + "Cza™2b? + ...... +"Cp.1ab™?! + "Cnb"

(= 1)5
We have, * 3 2%

o6l 2x\°] [ e /2x\°/3
= _0!(6-0)[(?) ) _1[(6-1)!(?) (ﬁ)
[ 6l 2x\ 7 9] 6! 2x\° [ 27
2f(6—2)f(_) (@) " |31(6-3)! (_) (W)
2}(

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

7
Lﬂ(& -6)! (64}(5)

+




o(5) )]+ [=(50) ()
[+(3) G

-[1(5%)]-
(—”)l (%) ()

.32 4,20, 1351 2431 7291
?29 27 3 7 x2 8 x* T eaxe

64 32, 20, 1351 2431 7291

ans) 728 27° T3 T e T e %o

Q. 6. Using binomial theorem, expand each of the following:

(o-2)
7

Answer : To find: Expansion of

|
r-l —_ r-l '

Formulaused: (i) (P!

(i) (@+b)" = "Coa" + "Ci1a™b + "C2a"?b? + ...... +"Cp.1ab™?! + "Cnb"
7
23X
(*-3)

=[ 7Co(x)7 0]+

We have,

7 2,7-2 _ﬁ ’
C,(x) - +

3X !
?Cl (xj)?—l (_ 7) +
i 37 [ 4
re60) (- Z) | + | 7eate) (-2

e (] <]

+ +




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

7! 2187x7
71(7-7)11823543

7! 7 7! 6 [3X

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

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

243 x5 7! 7296
()’ (1680?) [em? -6)! () (11?549)

s (3% . 9% o (27%°
14 < i . - - :
= [1(x%)] [?(x )(?) + [21(}( )(49 )l [35(}(}(343) +
L /81x? 24 7296
- 4 2
35(x) (2401) [21(K )(1680?)1 [ (x )(11?549)
| (287X
*\ 823543
27 135 405
- 12 _ |77 11 - 10 _
=X -3x" +(?)x (49)}( +(343)x
729\ o (729 \ ., [ 2187 \ ,
2401 )% *\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:

(-2)

Answer : To find: Expansion of



|
n n:

Formula used: () ("OHD)!

(i) (@+b)" = "Coa" + "C1a™b + "Cza™2b? + ...... +"Cp.1ab™?! + "Cnb"

(x-2)

We have,

1 1 1 1

1 2 3 4
= 5C0(_X)5'0 + 5C1(X)5'1( “) + 5C2(X)5'2( “) + 5C3(X)5‘3( “) + 5C4(X)5‘4( “) +5Cs

(-3)
- [ 0] - [z 9 6) |+ o) ()

~ e 09 ()] + iz 9 (3] - lereen G5
s0n-[5 )|+ [1052))- =2 53
IRNERPL AN 10}(—2 - 10}(—2 + 5 -y

y Ty YR T Yy

+[5(25)] -

x4 X3 %2 X
X5-5—+10—-10— +5— -y

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

(\E—\/‘-_}S

g8

[+
Answer : To find: Expansion of (‘* X+ Y)

|
n n.

Formula used: (i) ' (P!




(i) (@+b)" = "Coa" + "C1a™b + "Cza™?b? + ...... +"Cp.1ab™?! + "Cnb"

8
We have, (Vx+vYy)

|

1
X X3 Iy
We can write VX as X2 and VY as Y2

1 13,8
()
Now, we have to solve for

- o) |+ e “m] CENOIE
es() ()] este)™ () reste)™ ()] +
_e(:ﬁ(ﬁf‘ﬁ(;)‘f # [rer()” () |+ [eeal) ]

_ [or(g[n)r(;)- * -1r(a 1)r (<) *’)l + lzr(a 2)1 \x ) ()] +

s s (6] + s () )+ [ ()6 | +
( ()] + [ereerr 9]

= [16) 1+ [8(x) ()] +[286) (1 + [56 (2) (12)]

+ 700 ()1+ [56 (x2) (12)] +128G)6M1+[8 () (12)] + 1G]

6!(8- 5)[( ) ‘f) + 71(8- ?)r(x) L

Ans) <) 4 8(;“#3)(*’?# ), 28 () 4 56( 7)), 2006 (), 56("3“#3)(*’5’#3) 4
28(x)1(y)3 + 8(}{ fz)(’ff ) + (y)4

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



;1
{m
=1
o
o

Answer : To find: Expansion of(

n — n!
Formulaused: (i) (0!

(ii) (@+b)" = "Coa" + "C1a™b + "C2a™?b? + ...... +"Cp.1ab™?! + "Cnb"

6
We have, ﬁﬁ_ %ﬁ)

1 1
3 3fy B
We can write VX as ¥% and VY asV?

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

[ecn ] ca() () |+ [oeale) () +

oca) () o)™ () o o)™ ()] 4

(. Jl

= [fCole)] - [fea(e) (4)] + [7ea(e) ()] - [feale) (2)]+
[fea(e) (2)]- [Pes() ()] + [oes()]

5 6! (2]
[Df(eo)f[”l f(e 1)f ] 2[(6-2)!(”)("3)_

6! 6 ool T B o]
o] eIl

6
* [6[(6-6)! [*’)l

B




- 13601 [6(2) ()] + [ 15(2) (9] - ocor+ s () ()]
WEYE

51 4 2 z 4 1 5
= }(2- 6}{5‘,& + 15}(3'5{2 = ZDXY+ 15}(5',5' 6}{5‘,& + Yz
Ans) X2 Bx /2y 2 + 154375 - 20Xy + 15573, 3- 673,75 + y?
Q. 10. Using binomial theorem, expand each of the following:
(1 +2x —3x?)*

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

|
ne~ _ n

Formulaused: (i) & (P!

(ii) (a+b)" = "Coal + "C1a™th + "C2a™2b? + ...... +"Cn.1ab™! + "Cnb
We have, (1 + 2x — 3x2)*

Let (1+2x) = a and (-3x?) = b ... (i)

Now the equation becomes (a + b)*

= [*Co(a)*°] + [*Ca(a)**(b)'] + [*C2(a)*?(b)?] + [*Ca(a)*3(b)]+ [*Ca(b)]
= [*Co(a)] + [*C1(a)*(b)'] + [*Ca(a)*(b)?] + [*Cs(a)(0)*]+ [*Ca(b)*]
(Substituting value of b from eqn. i)

I

= [nr(4 0)! {5)4] [m

@233 + 5737 (23]

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

(Substituting value of b from eqgn. i)




= [1(1+2x)%] - [4(1+2x)3(3x2)] + [6(1+2x)%(9x*)] -
[4(14+2x)(27x°)3] + [1(81x®)%]

We need the value of a%,a® and a?, where a = (1+2x)

(i)

For (1+2x)%, Applying Binomial theorem
(1+2x)*=>
WCo(1)*0 + 4C1 (1) (2x) ! + *Co(1)*2(2x)2+4C3(1)*3(2x)3 + *C4(2x)?

| 41 |

= m (1)*+ m (1)°(2x)* + '

31(4-2)1 (1)%(2x)?

I |
+ m (1)(2x)* + ﬁ (2x)*
= [1] + [4(1)(2x)] + [6(1)(4x?)] + [4(1)(8x7)] + [1(16x*)]
= 1 + 8x + 24x% + 32x° + 16x*
We have (1+2x)* = 1 + 8x + 24x2 + 32x3 + 16x* ... (iii)
For (a+b)? , we have formula a3+b3+3ab+3ab?
For, (1+2x)3, substituting a = 1 and b = 2x in the above formula
= 13+ (2x) 3+3(1)?(2x) +3(1) (2x) ?
=1+ 8x3+ 6x + 12x2
= 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%)2
= 1 + 4Xx + 4x?
S 4x2+4x+1... (V)

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



= 1(1 4 8x + 24x? + 32x® + 16x?%) - 4 (8x> + 12x%+ 6Xx +1)(3x?)
+ 6 (4x% + 4x + 1)(9xH) - 4 (1+2x)(27x°)°* + 1 (81x"®)

= 1(1 + 8x + 24x% + 32x3 + 16x%) - 4 (24x° + 36x* + 18x3+ 3x?)
+ 6 (36x° + 36X + 9x*) -4 (27x°+54x7) + 1 (81x°)

= 1+ 8X + 24x2 + 32x3 + 16x* - 96X° - 144x* - 72x3 - 12x2 + 216x5 + 216Xx° + 54x4 -
108x6 - 216x’ + 81x8

On rearranging
Ans) 81x8 - 216x’ + 108x% + 120x° - 74x* - 40x3 + 12x2 +8x+ 1

Q. 11. Using binomial theorem, expand each of the following:
x 2

[ 1+—— —J X =0
2

4
| o (14%2-3) ,x=0
Answer : To find: Expansion of

|
n ni

Formula used: (i) = (MO

(ii) (@+b)" = "Coa" + "Ci1a™b + "C2a"?b? + ...... +"Cp.1ab™?! + "Cnb"

(1+5-3)4 , X £0

We have, 2 X

Let (1+§) =aand (-3= b...(i)

Now the equation becomes (a + b)*

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

= [*Co(a)?] + [*C1(a)?(b)] + [*Cz(a)?(b)?] + [*Cz(a)(b)>] + [*Ca(b)"]



(Substituting value of b from eqn. i)

L_

41 41 2
= [or(4-0)! (3)4] 17(3-1)! {5)3( x)_ *
41 (2] 41 2\*
31(4-3)1 ) (E) | T [# @ (E) _

(Substituting value of a from eqgn. i)

e ] b
- [4 (Hg)l (%)l T [1 (g)] (i)
147)

We need the value of a%,a3 and a2, where a = ( 2

41 2\
ez @2(5)

+

X

4
(1+3) o
For 2/ Applying Binomial theorem

(143"
FCo(1)*9] + [eu(1)* =1 () ] + [*eatr)®—2(2) | + [*est1)*-

3(3) ]+ ['es®)]
= ﬁ“ﬁ] [1r(:[1)r (133 ] [2r(4 o1 (1) (_ﬂ
oz @ )] + o &)

=[11+]4(0) (5)]+ :5(1) (KIE)] + [4(1) (KEB)] y [1 (f_;)]




{15 32}(3 x*
= 142X+ 5X2+ 5 + T2

On rearranging the above eqn.

1 1 3
o 4 — 3 _2 T
= 7g X +2x +2x + 2x + 1 ... (iii)

X 1.4 1 3

4
) Lt
Wehave,( 2/ =16 4+ 2y34+2¢242x+1

For, (a+b)®, we have formula a3+b3+3ab+3ab?

(1+5)3 x

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

> 134 (;)3+3(1)2 @ +3(1) @2
-1+ (9)+(2)+ &)
)+ () ) 2o

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

X X

2
For, ( 5) , Substitutinga=1and b = 2 in the above formula

X

w200 () + ()

}(2
=‘,~1+}(+(?)

}22 1
~ X e (V)

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



s o35 20))
S R NIE)

1 1 i by 128 g 24, 24
=>16x+2x+2x+x+ X2 - 6X - L T6+t 2
32 16 16

+ N
x3  x2  x*
On rearranging

1 16 8 32 16
_}( + 3+_}(2—4}('5 — o7 3 a
Ans) 16 2 + X 4 XS _XT 4 X

Q. 12. Using binomial theorem, expand each of the following:
(3x? = 2ax + 3a?)3

Answer : To find: Expansion of (3x? — 2ax + 3a?)3

|
n — ni

Formula used: () = ("HO)!

(i) (a+b)" = "Coa" + "C1a™h + "C2a™2b? + ...... +'Cn.aab™ + "Cob

We have, (3x2 — 2ax + 3a%)?

Let, (3x% — 2ax) = p ... (i)

The equation becomes (p + 3a2)?

= [3Co(p)? 01+ [*C1(p)*1(3a?) ]+ [*Ca(p)*2(3a2)?] + [°C5 (3a%)7]
= [*Co(p)?1+[3C1(p)*(3a?)] + [?C2(p)(9a*)] + [*C3 (27a°)]

Substituting the value of p from eqn. (i)

I

m (3}(2 23}(}3

3!
+ [—1[ G-D (3x% - 2ax)?(3a?)



3! 3!
+ 21321 (3}(2—251-()(954)] + [—3[(3_3)[ (27a%)

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

(ii)

We need the value of p2 and p?, where p = 3x? — 2ax

For, (a+b)® , we have formula a3+b3+3a?b+3ab?

For, (3x2 — 2ax)?®, substituting a = 3x? and b = —2ax in the above formula
= [(3x2)7]+ [(-2ax)?] + [3(3x?)?(-2ax)] +[3(3x?)(-2ax)?]

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

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

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

= 9x4 — 12x3a + 4a%x? ... (iv)

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

= [1(27x° - 8a3x> - 54ax> + 36a2x4)] +
[3(9x* - 12x%a + 4a?x?)(3a?)] + [3(3x? - 2ax)(%a*)] + [1(27a°)]

= 27x5 — 8a®x3 — 54ax® + 36a°x* + 81a®x* — 108x3a® + 36a*x? + 81a*x? — 54a°x + 27a°
On rearranging
Ans) 27x5 — 54ax® + 117a2x* — 116x%a® + 117a*x? — 54a%x + 27a°

Q. 13. Evaluate :

(V2+1) +(vZ-1)



I 6 =_416
Answer : To find: Value of (\" 2+ 1) +(“’ 2 1)

|
n n!

Formula used: (i) & (P!

(i) (@+b)" = "Coa" + "C1a™b + "C2a™2b? + ...... +"Cp.1ab™?! + "Cnb"

(a+1)° =
[FCoab] +[5C1a511] + [FC,a5212 ]+ [FC3a5317] + [FC4a5414 ]+
[°Csa®21%] + [0Cs1°]

= 6Coa® + 8C1a® + Cza* + 6Czal + 6C4a? + ®Csa + 6Cs ... (i)
(a—-1)°=

[6Cpa® ]+ [°C1a%1(-1)1]+ [6C2a%2(-1)2] + [FC=3a®3(-1)] +
[°Caa®%(-1)%] + [°Csa®>(-1)] + [°Cs(-1)°]

= 6Coa® - 6C1a® + 6Cza* - 6C3a3 + 6Csa? - 8Csa + 8Ce ... (ii)
Adding eqn. (i) and (ii)

(a+1)8 + (a-1)® = [Coa® + 6C1a® + 6C.a* + 6Cza® + 6Csa? + 6Csa + 6Cq] +
[6Coa®- 6C1a® + 6C2a* - 6Cza® + 6C4a? - Csa + °Cé]

= 2[®Coa® + 6C2a* + 6Caa® + 5Cq]

[(D!{g!—ﬂ]!as) + (2!{:!—2]! a4) + (4!{2!—4]! az)+ (5!{2!—51!)]

= 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
> - ] ] ]
(‘*‘ 2+ 1) +(1"" 2 1) - 2[(1"" 2)6 + 15(“' 2)4 + 15("" 2)2 + 1]

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

= 2[8 + 60 + 30 + 1]



= 2[99]
= 198
Ans) 198

Q. 14. Evaluate :

g

(W1 -1

5 5
Answer : To find: Value of (‘*@4' 1) -(‘*@_ 1)

n — n!
Formulaused: () (")
(i) (@+b)" = "Coa" + "Ci1a™b + "C2a"?b? + ...... +"Cp.1ab™! + "Cnb"

(a+1)5 = 5Coa’ + 5C1a%11 + 5Ca5212 + 5C3a5313 + 5C4a%41% + 5Cs15
= 5Coa® + °Cia* + 5Cza + °Cza? + °Csa + °Cs... (i)
(a-1)°

= [5Coa% |+ [5C1a51(-1)1] + [5C2a%2(-1)2] + [5Cza53(-1)7] +
[°Csa>4(-1)*] + [PCs(-1)]

= 5Coa® - °C1a* + 5C2a? - °Cza? + 5Casa - 5Cs ... (ii)
Subtracting (ii) from (i)

(a+1)® - (a-1)® = [°Coa® + °C1a* + 5Cza® + °Cza? + °Caa + °Cs] -
[°Coa® - 5C1a*+ 5C2a® - 5Cza? + °Caa - °Cs]

= 2[°Ci1a* + °Cza? + °Cs]

[(1!{?-1]!51)-'- (3!{?—3]! az) + (5!{?—5]!) ]

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

=2

= 2[5a* + 10a? + 1] = (a+1)° - (a-1)°



=
Putting the value of a = ¥ 3 in the above equation

(V3+1)°-(v3-1)"_ 250V3) 44 10(V3): , 4

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

= 152

Ans) 152

Q. 15. Evaluate :

7 7
Answer: To find: Value of (2+“’I§) +(2_"’!§)

|
n n!

Formulaused: (i) (OHD)!

(i) (@+b)" = "Coa" + "C1a™b + "Cza™2b? + ...... +"Cp.1ab™?! + "Cnb"

["Coa’] + [C1a’b] + ["C2a’?b?] + ["C3a’b%] + ["C4a’*b?] +

(a+b)7 — [?CSE?_SbS] + [?Cﬁa?_ﬁbﬁ] + [?C?b?]

= 'Coa’ + 'C1a%b + 'C2a°h? + "Csa’b?® + "Csa3b* + "Csa?bh® + ‘Cealbh® + 'C7b’...

(a-

[7Coa”] + [’C1a71(-b)] + ["Cra72(-b)2] + [’Csa73(-b)? +
)7 = [Caa74(-b)*] + ['Csa”"5(-b)*] +[7Csa’*(~b)¢] + ["C7(-b)’]

(i)

= "Coa’ - "C1a%b + 7C2a%h? - "Csa’b?® + "Csab* - "Csa?b® + "Cea’b® - "C7b7 ... (ii)

Adding eqn. (i) and (ii)

(a+b)” + (a-b)” = ["Coa’ + "C1a%

+ 7C2a°%b? + "Cza*h® + "Csa3b* + "Csa?b® + "Cealh® + "C7b’] + ["Coa’ - 'C1a%b
+ 'C2a%b? - "Csa*bh® + "Caa®b* - "Csa?h® + "Cealb® - 'C7b]



= 2[’Coa’ + "C2a°b? + "Csa3b* + "Cea’bf]

:2[[0!{?_0]!5?] +[ 2'(?21 > ] + [4'{? 4)! a’b ]"‘ [5|{? 6)! lbﬁ]l

= 2[(1)a’ + (21)a%h? + (35)adb* + (7)ab]

= 2[a’ + 21a%b? + 35a°b* + 7ab®] = (a+b)’ + (a-b)’

=

Putting the value ofa=2and b =V 3 in the above equation
7 7

(2+3) +(2-/3)

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

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

= 10084

Ans) 10084

Q. 16. Evaluate :
(V3 +~2) ~(\5 -2

B3 ) -(V3-v3 )°
Answer : To find: Value of (“’ 3+v 2) (‘* 3-v 2)

|
n — n.

Formula used: (i) = (P!

(ii) (@+b)" = "Coa" + "C1a™b + "C2a"?b? + ...... +"Cp.1ab™?! + "Cpb"
(a+b)® = 8Coa® + 6C1a%b + 6C2a%2b? + 6C3ab3h® + 6Csa®*b* + 6Csab-5h° + 6Csh®
= 6Coa® + 6C1a°b + 6C2a*b? + 6Cza®h® + Csa%b* + 6Csab® + 6Cebb ... (i)

(a-b)e =



= [6Cpa®] + [6C1a®1(-b)] + [°C2a%?(-b)?] + [6C3a®3(-b)°] +
[°C4a°*(-b)*] + [°Csa°>(-b)°] + [°Cs(-b)°]

= 6Coa® - 6C1a%b + 6Cza%h? - 6Cza®b® + 6Csa?b* - 8Csab® + 6Csh® ... (ii)
Substracting (ii) from (i)

(a+b)® - (a-b)® = [6Coa® + 6C1a°b + 6C2a*h? + 6Czabs + 6Csa?b* + 6Csab® + 6Csb®] —
[6Coa® - 6C1a°bh + 8C2a%b? - 6Czab? + ®Csa?b* - 6Csab® + Cebf)

= 2[®C1a%b + 6Czab? + ®Csab®]

:2[[1!{2!-1]!a5a }+ {3!{2!-3]! aBbS} + LE!{?—E]!abE}]

= 2[(6)a%h + (20)ah? + (6)ab?]

= (a+b)® - (a-b)® = 2[(6)a®b + (20)ab® + (6)abq]
: V3 V2. :
Putting the value of a = and b = in the above equation
2B (=m )
(V3+42) -(V3-/2)

= 2[(6) [:\'@)5 [:\'"'E)-l- (20) (\.@)3 (\,J'E)B +(6) (\-@)(y’?f]

_, ,[54(v6)+120(V6)+24(V6)]

Q. 17. Prove that
n

Z ﬂ{-:rlif — 411
r=0)

Answer :



n

D onc.3=4"

To prove: F=0

n

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

Formula used; =9

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

n

Z nC,. 1" 3 =(143)"

r=0

Therefore,

n

Z nC,.3 =(4)"

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

(i) (101)* (i) (98)*
(ii)(1.2)4

Answer : (i) (101)*

To find: Value of (101)*

|
n ni

Formula used: (i) SN GEHO!

(i) (@+b)" = "Coa" + "Ci1a™b + "C2a"?b? + ...... +"Cp.1ab™?! + "Cnb"
101 = (100+1)
Now (101)* = (100+1)*

(100+1)* =
[“Co(100)#0 ]+ [#C1(100)41(1)!] + [*C2(100)42(1)2] +
[*C3(100)%3(1)3] + [*C4(1)7]



= [*Co(100)* ]+ [*C1(100)3(1)1] + [*C2(100)2(1)?] +
[*C3(100)1(1)3] + [*Ca(1)?]

(IDDDDDDDD)] (IDDDDDD)] +

- orcaon FEeEw:
|

[ﬁ (10000)| + [ﬁ (100)]+ [4[[14)[ (1)]

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

=104060401

Ans) 104060401
(i) (98)%
To find: Value of (98)*

|
ne~ _ n!

Formula used: (1) " (0!

(ii) (a+b)" = "Coa" + "Cia™lb + "Ca™2b2 + ...... +1Caab™! + "Crb”
98 = (100-2)

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

(100-2)*
=[%Co(100)*9] + [*C1(100)*1(-2)1] + [*C2(100)*2(-2)?] +
[*C3(100)%3(-2) 1+ [*Ca(-2)]

= [*Co(100)] - [*C1(100)%(2)] + [“C>(100)2(4)] - [“C5(100)1(8)] +
[*Ca(16)]

41

41
[—D'(4 01 (100000000)] [1[(4 )
| |

[ﬁ (10000)(4)| - [ﬁ (100)(8)| + [ﬁ (16)]

(mnooon)(z)]



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

=92236816

Ans) 92236816

(iii) (1.2)*

To find: Value of (1.2)*

|
n n:

Formulaused: (i) (P!

(i) (@+b)" = "Coa" + "C1a™b + "Cza™2b? + ...... +"Cp.1ab™! + "Cnb"
1.2=(1+0.2)
Now (1.2)* = (1 + 0.2)*

(1+0.2)4
= [*Co(1)*°] + [*C1(1)*1(0.2)1] + [*C2(1)*2(0.2)%] +
[*C3(1)%3(0.2)3] + [*C4(0.2)7]

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

- [ﬁ (1)] + [ﬁ (1)(0.2)] + [2[(22)[ (1)(0.04)] +
[% (1)(0.008)| + [ﬁ (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.



Answer : To prove: (23" - 7n -1) is divisible by 49, where n N
Formula used: (a+b)" = "Coa" + "C1a™!b + "C2a"?b? + ...... +"Cp.1ab™?! + "Cnb"
(2 -7n-1)=(2>"-7n-1

=>8"-7n-1

> A+7)"-7n-1

= "Col" + "C11™17 + "C21™272 + ... +"Cp1 7™ + "Ch7"—=7n -1
= "Co + "C17 + "C272 + ...... +'Cpa 7™ + "Ch7" = 7n -1

= 1+ 7n+72"Cz+"C37 + ... + "Cn1 73 + "Cp 72 -7n -1

= 7%["C2 + "C37 + ... + "Cn1 7"3 + "Cn 72

= 49["C2 + "C37 + ... + "Cn.1 7™3 + "Cp 7"?]

= 49K, where K = ("C2 + "C37 + ... + "Cn.1 7"3 + "Cn7"2)

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

Therefore (23" - 7n -1) is divisible by 49

(:—\Ef —(:—\/:Zf = 2(16+24x + x°)

Q. 20. Prove that

4 4
Answer : To prove: (2+“&) +(2"\§) =2(16+24x+x?)

|
n n!

Formula used: (i) T i)

(i) (@+b)" = "Coa" + "Ci1a™b + "C2a"?b? + ...... +"Cp.1ab™?! + "Cnb"
(a+h)* = “Coa? + “C1a*1h + 4C2a*2b? + 4C3a*3p3 + “Cab*

= 4Coa* + 4C1a°b + “C2a?b? + 4Czalb? + 4Cab* ... (i)

(a-b)* = “Coa? + “C1a*1(-b) + “C2a*?(-b)? +*C3a*3(-b)3+4Ca(-b)*

= 4Coa* - “C1a%b + 4C2a?b? - “Czab® + 4Cab* ... (ii)



Adding (i) and (ii)

(a+b)* + (a-b)” = [*Coa* + “C1a%b + “C2a%b? + “Csalb® + 4Cab*] + [*Coa* - “C1a%b
+ 4C2a%b? - “Czab® + 4Cab?]

= 2[*Coa® + 4C2a°b? + *C4b?]

G2+ Gaana®®’) + G|

= 2[(1)a* + (6)a2b? + (1)b4]

=2

= 2[a* + 6a%b? + b4

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

. (V) | |
Now, puttinga=2and b = in the above equation.

4 4
(230 +2V) a4 a2y (P + (P

= 2(16+24x+x?)
Hence proved.

ax 5 \°

. . . 5 2

Q. 21. Find the 7" term in the expansion of - ~ =X
(2 if‘

Answer : To find: 71" term in the expansion of * = = 2X

|
n n.

Formula used: (i) ' (P!

(ii) Tre1 = "Cr @™ b

For 7" term, r+1=7



7h term = Te+1

~oce(2) ()

= aear () ()
- on () ()

4375

= «

4375
Ans) x4

Q. 22. Find the 9" term in the expansion of

Answer : To find: 9" term in the expansion of

|
n n!

Formula used: (i) " (i)

(i) Trez = "Cra™ b'
For 9 term, r+1=9

=>r=8

(2-2) 12
b 2aZ

ot term = Ts+1

O G)
s 0 ()

In,

(

a_b
b 2aZ



at bB
N 495(5) (25'55'16)
( 495h” )
N 256312

( 495 % )
12
Ans) 256 a

Q. 23. Find the 16" term in the expansion of

| | (=)
Answer : To find: 16" term in the expansion of V-

n !

Formula used: (i) ' (00!

(i) Tsa ="Cra™ br
For 16" term, r+1=16

=>r=15

17
In, (WE-N’?)

16" term = Tis41
N 1?C15 (Vl,i)l?-lfp(_vll,?)lfp

171
~ 151(17-15)! (V) (V)

15
= 136(x)(-y) 2

= -136x y 12—5

Ans)-136y —



Q. 24. Find the 13" term in the expansion of

9x
Answer : To find: 13™ term in the expansion of ( 3/

|
n ni

Formula used: () = ("HO)!

(i) Tra ="Cra™ br
For 13" term, r+1=13

>r=12

18
1
(50 2)
|n, X

13" term = T1241
1\
= 18(:12 [:9}()““3 ('_f—)
3Vx

18! (9%) ( 1 )“
= s _—_
121(18-12)' Vo

= 18564(531441}(5)(m)

= 18564

Q. 25. Find the coefficients of x” and x2 in the expansion of

Answer : To find : coefficients of x” and x8

_ n n-r T
Formula : tre1 = (1) ab

wi|

Here, a=2,



We have, 1 = (})a"br

toen= () 2 ()

() 5

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

X' =X

er=7
2]1_?

=(0) 5

Therefore, the coefficient of X7
And to get the coefficient of x8 we must have,
X8 = x
er=28

(11) 2]1_9
8 38

Therefore, the coefficient of x8_

Conclusion :
_ (1‘1) 2]1—'?'
« Coefficient of x” 77 37
EH_B

=) 5

- Coefficient of x8

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

15
y 2

X< 4+ —
X

expansion of

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

t (Il) n-—r bl‘
ey = a

r+1 .

Formula : I



2

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

We have a formula,

_ I n-r r
t1‘+1_ I d

(%) eor=)

) o
-(7) oo @ @
)

r

r

(15 (x)30-2rT (2)"

- (**) @ o

To get coefficient of x> we must have,

(x)30-3 = 15
*+30-3r=15
*3r=15
*r=5

(1:) (2):

Therefore, coefficient of x15
Now, to get coefficient of term independent of x that is coefficient of x° we must have,
(X)30-3r = x0

+30-3r=0

«3r=30

er=10



— (E) (2)10

Therefore, coefficient of X0

But (i;) - (155) [ (111) = (11111,)]

_ ( 55) [2)10

Therefore, the coefficient of x0

Therefore,

coefficient of x**  (%7) (2)°

coefficient of x° (%) (2)10

_ 1
- (2)

Hence, coefficient of x1° : coefficient of x° = 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 x19in the expansion of (1 — x2)%and
10

-

x—2
X

the term independent of x in the expansion of is1l:32.

10
2
)
Answer : To Prove : coefficient of x1° in (1-x2)1%: coefficient of x° in ( x/ =1:32
For (1-x2)%°,
Here, a=1, b=-x? and n=15

We have formula,

nn o
t1'+1 = (r) al'.l. I bl

- () oy

I



- (1) w =

To get coefficient of x° we must have,

(X)2 = x10
*2r=10
er=5

-(5)

Therefore, coefficient of x10

2
( '\i)
-2

Here, a=x, ¥ and n=10

We have a formula,

nn o
t1‘+1 = (r) al'.l.—l bl

~(¢) 0= (3)

)
~(7) @ cr e
)

r

r

= (%)) e -2y

- (") o oo

Now, to get coefficient of term independent of x that is coefficient of x° we must have,
(X)10-2r =x0
*10-2r=0

*2r=10



er=5

10 5
= — 2 2 =
Therefore, coefficient of x° ( 5 ) (2)
Therefore,
coefficient of x1°% in (1 — x%)%° — (155)

E) 10 — (155) (2)5

coefficient of x% in (x 3

B 1
- (2)5

Hence,

2

10
x—3)
Coefficient of x19 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 +

2 3X

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

tay = (%) @™ b
Formula; **! (1)

We have a formula,

_ n n-r bl‘
b =(,) 2

2

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



23 o (2

1 2

() o0 () + (D) (2 + () 0 () 4o

910

() e

() 8+ () e ()

Now,

2 10
(91 + x + 2x?) (x—;)

- er+xra)(x0-@ () @+ @2(5) @+
10 1

N (E)m(m) ﬁ)
Multiplying the second bracket by 91, x and 2x3
= {91};1“ —91(2) (llﬂ) (x)®+91(2)? (l;) (x)°+ --+91(2)° Gg) %}
HxxP-x@) (lf) (0° + x.(2)> (1;) ()6 + oo .

#x.@*(y9) 75

+[2x3.x1“—2x3.(2)(11ﬂ) (x)9+2x3.(2)2(12ﬂ) (X)8+ - ...

10y 1
3 10 _
+2x7.(2) (:m) xm}

g91(—2 5 1_0
In the first bracket, there will be a 6" term of x° having coefficient (=2) ( 2 )



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)° (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)*®.

Answer : To Find : coefficient of x

tay = (%)™ b
Formula: '*! (1)

We have a formula,

_ 1 n-r |r
T’r+1_ I d

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

15

a-x2=>("") W= (o

r=0

= (1:) (1) (—x)° + (116) (135 (=) + (126) (D™ (—x)2 + - .
16
i (16) (1 (=%



(1-3x+7x%) (1—x)*®

= (1-3x+ ?Xz)(l— (116) X+ (126) X2 e + (16) Xlﬁ)

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

= 1 X 5 X LR 16 X
X X 1 X X ) X LR X 16 X
16 16 16
2 _ 9.2 2 2 . i 16
+(?x ?x(l)x+?x(2)x+ ...... + 7x (16):{ )

In the above equation terms containing x are
1a
-()x
Therefore, the coefficient of x in the above expansion

(16) 3
-\

=-16-3

and -3x

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

()x°in the expansion of (x + 3)8

%Xj L Jg
(i) x8 in the expansion of 3x
: 10
N
I ———
3x° J

(iii) x5 in the expansion of
(iv) a’b®in the expansion of (a — 2b)*2.

Answer : (i) Here, a=x, b=3 and n=8



We have a formula,

n
) QT K[t

t1'+1 = (l'

- (%) =3y

- (0) 3 e

To get coefficient of x> we must have,
(X)8'r - X5
*8-r=5

*r=3

=(3)©3)?

Therefore, coefficient of x5

8X7X6

=—. (27
Ix2x1 (27)

=1512

-1
(i) Here, a=3x2,  3x and n=9

We have a formula,

n o
't11+1 = (r) al'.l. r bl

~(r) e (5)

() @ e (3)

r

() @ = (3 o



9 -1\
-(;) @ ()
() @ (F) o=

r 3
To get coefficient of x6 we must have,
(X)18:3r = x8
*18-3r=6
*3r=12
‘r=4

~ ()6 ()

Therefore, coefficient of x6_

I9x8X7X6 4

:4x3x2x1435@)

=126 x 3

=378

—da

b=—
(iii) Here, a=3x?, 3x? and n=10

We have a formula,

_ n n-r |r
T’r+1_ I d

-(¢) e ()

r

— () @y ey (2) o
( I ) 3
- () o w2 () o



r

I

= (lﬂ) (3)10-r (_?a)r (x)20-57

I

To get coefficient of x*> we must have,

(X)20-5" = x-15
*20-5r=-15
*5r=35
r=7

_ (1?0) (3)10-7 (—?E)T

Therefore, coefficient of x15
But (1?0) - [:130) [ (111) = (11111*)]

_ 10x9x8 (3)3 (__3)?
Therefore, the coefficient of x'15  3%2x1° 3

=120. (—a)?@r
= (—a)’ EYS

= (-5
27

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

We have formula,

(™ Lo-r bt
try1 = r d

= (12) (a)t2T(—2b)*

I



- () cor @= o

To get coefficient of a’b®> we must have,
(a)lz-r (b)r = a’b®
er=5

Therefore, coefficient of a’b®

(52)[:_2)5
12%x11x10x9x8 2
. Ex4x3x2x1 (=32

=792. (-32)

=-25344
Q. 31. Show that the term containing x3 does not exist in the expansion
8

SX—LJ
2x _

118
(3x- )
Answer : For Zx

of

a=3x,b= ;—i and n=8

We have a formula,

n R
t1‘+1 = (r) al'.l.—l bl

= (?) (3%)8F (__1)

2%

%) @ e (F) @
() ¢



() o (G
() o3 -

To get coefficient of x3 we must have,
(02 = (x)?

e8-2r=3

as )= ()

is not possible

(3x-2)
Therefore, the term containing x3 does not exist in the expansion of 2x
20

22X ——
X

Q. 32. Show that the expansion of J does not contain any term

involving x°.

20
(Exz — E)
Answer : For X

-1

a=2x2, x and n=20

We have a formula,

n o
t1'+1 = (r) al'.l. r bl

~(¢) e (5)

= (%) @ ey e

r



= (%) @ e (o

I

- (zu) (3)20- (x)40-2rr (—1)F

I

= (%) @ o o

r
To get coefficient of x° we must have,

(X)40-3" = (x)°

*40-3r=9
* 3r=31
*r=10.3333

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

(2};2 - E)m
Therefore, the term containing x° does not exist in the expansion of X

12
-
X 4+ —

X

Q. 33. Show that the expansion of J does not contain any term

involving x.

1312
(x2+)
Answer : For x5
_1
a=x?2, x and n=12

We have a formula,

— 1 n-r bl‘
b =(,) 2

~(;) e

r



-(7) wr

I

_ (12) (x)24-2r—r

() e

To get coefficient of x* we must have,

(X)24-3" = (x)1

«24 -3r=-1
*3r=25
*r=8.3333

20y _ ( 20
As ( r )= (9-3333 is not possible

(xz + 3) N
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)°
Answer : To Find : General term, i.e. tr+1
For (x2 - y)®
a=x?, b=-y and n=6

General term tr+1 is given by,
n L
t1‘+1 = (l) all—l bl
6
= (1) ey

— (3) 6~ ()

Conclusion : General term



Q. 35. Find the 5" term from the end in the expansion of
Answer : To Find : 5t term from the end

Formulae :

e = (7) @ b

I

L) =02

( 1) 12
X _—
For x

-1

a=x, x and n=12

As n=12 , therefore there will be total (12+1)=13 terms in the expansion
Therefore,

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

We have a formula,

n I
trar = (V) anr e
r
Forte, r=8

~ Lo = Tg4y
~(&) 0= (3)

12% 11 %X 10X 9
T 4x3x2x1




=495 (x)~*

— -4
Therefore, a 5% term from the end = ¥9° (¥)

= -4
Conclusion : 5" term from the end = 495 (X)

Q. 36. Find the 4" term from the end in the expansion of
Answer : To Find : 4" term from the end

Formulae :

toy = (%) a7 bt

r

(3 =0

4x -5

b —
2, 2x and n=9
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,

Il o o
tr+1:: ( ) qBT Rt
r

Fortz, r=6
~ 1y = Teu

10—& &

()G &)




-OE)E e =]
(—5)°

10y (4)*
- (4 )G @'

(5)%
10Xx9x8x%x7
 4x3x2x1

()= (07°

(100) (x)2

= 21000 (x) 2

— -2
Therefore, a 4" term from the end = 21000 (%)

= -2
Conclusion : 4" term from the end = 21000 (x)

Q. 37. Find the 4t term from the beginning and end in the expansion
1

[BQ_LJ
33 |

Answer : To Find :

of

l. 4™ term from the beginning

. 4t term from the end

Formulae :

e = (Db

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

Therefore,



I. For the 4 term from the starting.

We have a formula,

I R
= () v

Fortsa, r=3
wly= Ty
_ (11) 37)" (L)E
=(5) (& 3
n -31
-(3) @75
n—3
_ (Il) (2) 3
\3/" 3
n—3
n! (2) =

“(m-3)!' x 3" 3

n!

Therefore, a 4™ term from the starting ~ ®—3)' x 3!

Now,

II. For the 4" term from the end

We have a formula,
n I
t11+1 — ( ) all I bl
r
For tn-2), r = (n-2)-1 = (n-3)

t{n—?] = t{n—3]+1



n! 3-n
= 2) (3
( -'-})!:»<-th[)[)3
2 3_
Therefore, a 4" term from the end T (—4) x4 4] X 4! (2) (3)
Conclusion :
n—3
n! (2) 2

. 4" term from the beginning ICEEVERENNE

2(2) O

Il. 4% term from the end -+ x &
Q. 38. Find the middle term in the expansion of :

(i) (3 + x)®

X \E
(iy 3
.10
E_EJ
aip * & X
410
x*-=
g

(iv)
Answer : (i) For (3 + x)®,

a=3, b=x and n=6



n+2

Asniseven, * 2 is the middle term

Therefore, the middle term - ( 2 z

General term tr+1 is given by,
n o

= (%) anr
r

Therefore, for 41 | r=3

Therefore, the middle term is

ty = t3,

6
-(5) &= @7
6 X 5 X 4 .
“3xox1 W
= (20). (27) X

=540 x3

" 8
(H)For(§+_3F),

L'\-'Il'p':

, b=3y and n=8

(n+2)th
Asniseven, * 2 is the middle term

Therefore, the middle term - ( 2 2

General term tr+1 is given by,

_ 1 n-r |r
T’r+1_ I d

E)t:n _ (E)th _ (ay

9+2)th _ (E)th — (5)t



Therefore, for 51, r=4

Therefore, the middle term is

=111

p= ]

()@ e
-() @) @ o
-() L @ o

8X7X6X5
T 4x3x2x%x1

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

- Hlﬂ
GH)For(;__;)

b==

a= —
, x and n=10

wo| e

n+2

Asniseven, * 2 is the middle term

_ (1u+2)th . (E)th N (6)th
Therefore, the middle term 2 2

General term tr+1 is given by,

n o
't11+1 = (r) al'.l. r bl

Therefore, for 61", r=5

Therefore, the middle term is

te = ts541



(O
()&

10y (x)° Sy
~(5) s )
5/ (a) X
10X9X8X7X6
COBEX4x3x2x1°

(—1)

=-252

10
(iv) For (- %)

-2

a=x2, x and n=10

n+2

Asniseven, * 2 is the middle term

_ (1u+2)th B (E)th — (6)t
Therefore, the middle term 2 2

General term tr+1 is given by,
n I
t1~+1 — ( ) ial‘.l. I bl
r
Therefore, for the 6" middle term, r=5
Therefore, the middle term is

te = ts541

~(5) o2 (3)



10X9X8XTX6 0 s
T 5 x4x3xX2Zx1' X

= -252 (32) x5

=-8064 x°

Q. 39. A. Find the two middle terms in the expansion of :
(X2 + a2)5

Answer : For (x? + a2)®,

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

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

(n+1)th (11+3)th
[~ 2 and Il. + 2

General term tr+1 is given by,

I o
o = () v

th . th h
. The first, middle term is (%) - (;) = G) = (3)™

Therefore, for the 3 middle term, r=2

Therefore, the first middle term is

T3 = T4y

_ (2) (x2)572 (a2)?



-(}) c2 @

-(}) 0= @

5x4

—— (9° @

=10. a* x8

2 2

[l. The second middle term is ( 2
Therefore, for the 4 middle term, r=3

Therefore, the second middle term is

ty =13

(2) (XE)S—E (ai )3

() &2 @r

(3) ®* @° [ () =(")]

L w4
2x1

(x)* @°

=10. a8 x*
Q. 39. B. Find the two middle terms in the expansion of:
11

1
Xt -

X3

(x“ ) )11
Answer : For x*/

n+3\ 0 s+3\t e\t ¢
) =) =0 -w®



a=x*b =;—:ar"|d n=11

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

(n+ l)th (n+3)th
Il. 2 and II. 2

General term tr+1 is given by,

n R
t1‘+1 = (r) al'.l.—l bl

1\t 1141\t 127\t .
=) =) -G) e

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

Therefore, the first middle term is

te = ts541

(s) e ()

~(5) 602 ()

1
<15

= () @1

11X 10X 9X8X7
 BExX4x3x2x1

(x)° (-1)

= - 462.X°

+2\t 1143\ 1\t ¢
) -5 -G -0

[l. The second middle term is ( 2 2 2
Therefore, for the 7t middle term, r=6

Therefore, the second middle term is



ty; = 41

= () 0= ()

= [:151) [X‘L)E (_1)6 (xiﬂ)ﬁ [ (111) = (nlil‘)]

&

11 Xx10x9Xx8xX7

2
Exax3xaxi ®

= 462. x?
Q. 39. C. Find the two middle terms in the expansion of :

.9
P X
x pJ
1,9
(2+3)

Answer : For ,

X

L P and n=9

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

(n+1)th (11+3)th
[~ 2 and Il. * 2

General term tr+1 is given by,

_ 1 n—r [r
T’r+1_ I d

n+1) P 9+1\® 10\ ¢
7)) =) =G) -er

|. The first middle term is ( 2 2 2

Therefore, for 51" middle term, r=4



Therefore, the first middle term is

s = T44y

p= ]

RICINE)
Q& w ()
-()®

99X 8X7X6
T 4x3x2x%x1

4

A(p).(07*

=126p. x1t

n+3) 8 9+3\ P 123t .
) =) =G) -er

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

Therefore, the second middle term is

-() )

Qxax?xé(ﬂ
C4x3x2x1° (%)

(X
p



=126 G) (%)

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

X — i]
6
(3x-2)

Answer : For ,

0

a=3x, & and n=9

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

(n+1)th (n+3)th
[~ 2 and II. M 2

General term tr+1 is given by,

o
t1‘+1 = (r) al'.l.—l bl

(22)" = (22" = (2)" = oy
I. The first middle termis * 2 2 2
Therefore, for 51 middle term, r=4

Therefore, the first middle term is

5= 1101

p=]

() oo (2

(3 eorer ()

el



4

- (}) @7 = (3)

I9x8xXTx6 243

_ 17
= Ix3x2x1 1206

189
- _ 17
B(ﬂ

+3 i o+3\f r1oth ¢
2" (2" (- o

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

Therefore, the second middle term is

te = ts41
Qoo ()

- (3) @ @t 0= (3)

9x8x7X6 81
 4x3x2%x1°7776

(=x)*

21

19
16 )

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

B
2X + — J
3x~

9

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



’

a=2x,b= 3—; and n=9

E:xH—i

3x2

For (

We have a formula,

nn o
t1‘+1 = (r) al'.l.—l bl

9 F—1 (2)9_11 —2r
= r (X) (3)11 (X

9 (2)9_1 9—r—2r
= r (3)11 [X)

9 (2)9_1 9—3r
() o @

Now, to get coefficient of term

()93 = x°
*9-3r=0
*3r=9
r=3

Therefore, coefficient of x°

(3)

independent of x that is coefficient of x° we must have,

{2]9—3
(3)2




9x8x7 (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 :

y 0
X~ 1
2 3x

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

(Exz 1)6
2 3x

P
m||
=
S
]
o
Lt
e
[
%]
|
]
=
|
L]



007G o

Now, to get coefficient of term independent of x that is coefficient of x° we must have,

*12-3r=0

6—4 , v 4
Therefore, coefficient of x°: (2) G) (?1)

6 xXx59 1
T 2x1°4°81
15
36

15

Conclusion : coefficient of x° 36

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

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

( 1 an
-3)
For x?

a=x,b=-— E—lz and N=3n

We have a formula,



T

~() o (-3)
(7
-
-

)
) @1 @
)

r

91y ()

r

n
r

( 1)1 (X)En r—2ar

_ (311) (—1)F (x)%3r

Now, to get coefficient of term independent of x that is coefficient of x° we must have,

(x) 331 = %O
*3n-3r=0
*3r=3n
‘r=n

(31‘1) l: l)n

Therefore, coefficient of xO

(?1111) [: 1)11

Conclusion : coefficient of x0

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

I
Sx——,rJ
%2

1

Ln

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



—2
a=3x, x* and n=15

We have a formula,

nn .

t1‘+l = (r) al‘l—l bl
(15

r
(15

r

)
)

- (V) @= @= (2 7
)

r

o0« ()

r

3 (9 (-2 ()
r
-

=) @* (2o

(3)1.:—1 ( 2)1 (X 15—r—2r

Now, to get coefficient of term independent of x that is coefficient of x° we must have,
(X)15-3r =x0

*15-3r=0

*+3r=15

er=5

(1:) (3)13—3 ( 2):

Therefore, coefficient of xO

15 % 14x 13 x12x 11
. BEx4x3x2x1

(3)°.(-32)

= —3003.(3)%°.(32)



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

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

For (1+x)3

a=1, b=x and n=3

We have a formula,

(1+x)%= i (f) (1) x*

r=0
= (ﬁ) (1)°x°+ G) (1)2x1+ G) (1) %2+ @) (1) x3
=1+3x+3x*+x°
For (1-x)®

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

We have formula,

1-05= 3 () e

r=0

() oo+ (3 07 o+ (§ 0 o+ (9 sy
6 6 ] 6
+(,) 200+ () 07+ () e (o

We have a formula,

n n!
(r) - (n—r)!xr!

By using this formula, we get, x



(1—-x)°*=1-6x+15x>—20x*+ 165x*—6x°+ x°©
~(1+x)3¥(1—-x)°
=(1+3x+3x*+x¥)(1—6x+15x7—20x*+ 15x*— 6x° + x°)

Coefficients of x° are

X0.x° = 1x (-6)=-6

x1.x4 = 3x15=45

x2.x3 = 3x(-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)?,

X =
where

b |

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

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

We have relation,

trya
tr.lztrmrt—z 1
r

We have a formula,

nn o
tl‘+1 = (r) al'.l. I bl

Q)



9!

T(O-nxr1!

29—1‘ (3)1(}{) r

n
~t. = ( ) a11—1‘+1 br—l
I r—1

9 .
— (r B 1) 29—1+1 (3}{) 1

B 9!
T 9-r+1)!Ix(r—1!

210—1‘ (3) r-1 (X) r-1

gl

~ 0 —Dix a2 e

. t1'+1
t

=1

r

9! ot arron
(9; Dixt 2 3 .

(10 -Dix@-Dnr 2 GTE™

9! 9!

“(9- r)-! v ONCUE (10— 1)! X (r—1)!

2 10— [3)1‘_1[}{) r—1

_ 9!
T(9-n)!'xr(r—1)!

29— r [:3) (3)1‘— 1 (X) (X) r—1
- 9!
T(10—-D(9—-r)!'x(r—1)!

(2)29—1' (3)1‘—1&01‘— 1

_ 1 1
T O@ 2 gy @

At x =3/2

1
To—p &

1 33}



2.t
4 (10—71)
=~ 9(10 —r1) = 4r
~ 90 —9r = 4r
*90=13r
*r<6.923

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

By using formula,

oam (1)
t, = (2) 2977 (3x)7
() 2 7 7

(3) 22 (3) ()7

Conclusion : the 7" term is numerically greater with value

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

Answer : For (1 + x)?"

a=1, b=x and N=2n

We have, Tre1 = (I;I) !

For the 2" term, r=1

wty = iy

- (%) =



=ewx b Q)=n]

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

For the 39 term, r=2

~ Ty = Tayq

- (%) == o

(2n)!

— 2
“n-2)x21 "

_ (Zn}(Zn-1)(Zn-2}! 5,
= - X
(2n-2)ix2 & (n!'=n. (n-1)!)

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

For the 4" term, r=3

~ Ty = T3

- (%) W @

(2n)!

_ 3
“(n-3)1 x3 "

__ (2n){(2n-1)(2n-2)(2n-3)! 5
= - X
(n-3)xe . (n! = n. (n-1)!)

3

B (n)(2n—1).2(n—1) <
B 3

_ 2m)(2 11—31].{11—1] %3



_ 2(n}{(2n—-1)(n—-1)

Therefore, the coefficient of 3" term 3

As the coefficients of 2", 3@ 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),

(2n—1)(n—1)
3

~2n—1= 1+

3+(2n—1)(n—1)

~2n—1=
3

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

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

Q. 44. Find the 6™ term of the expansion (y¥? + x3)", if the binomial coefficient of
the 3’ term from the end is 45.

Answer : Given : 3 term from the end =45
To Find : 6" term

a= y12, b= x1/3



We have, 1 = (})a"br

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

t{n— 1} = t{n—2]+ 1

= X) 3
;— &
n(n—1} n-z
= X
Therefore 3™ term from the end 2 (v) ()
__n{n-1)
Therefore coefficient 3 term from the end 2
nn—1
g _nn-1)
2
*90 =n(n-1)

*10(9)=n(n-1)
Comparing both sides, n=10

For 6" term, r=5

te =Ts541

() 6) ()



= () @3 3

lﬂxﬂxﬂx?xﬁt)g(f
T Ex4x3x2x1 WIS

— 252 (y)3 (x)3

S =1
Conclusion : 6 term = 222 (y)z (x)=

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

Answer : Given : 117 = tis
To Find : value of a

For (2 + a)*°

A=2, b=a and n=50

i — [ AT hr
We have, T*! (1)
For the 17t term, r=16

~ti7 = i1

_ (‘ig) (2)350-16 (3)16

50
_ 2734 16
() @*@
For the 18" term, r=17

“tig = ti7

_ (ig) (2)39-17 (3)Y7



50
_ 2133 ()17
(},) @* @
As 17" and 18™ terms are equal

= T1g = Ty

(ig) (2)% (a)!7 = (ig) (2)3* (a)t6

(ig) (2)% (a)V7 (ig) (2)3* (a)t€

. 50: 23 pn17 50! N
Go—mixan @ @ = G g ey @ @
________ [0 - e

@7 50! (50 —17)! % (17)! (2)%*

(@)% (50-16)!x (16)!" 50! (2)%

(50 — 17) x (50 — 16)! X 17 x (16)!
(50 — 16)! X (16)!

[~ n'=n(n-—1)]

~a=(50-17) x17.(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—Ci1C3 + C2C2 — C3C1 + CaCo, where Cr stands for "C:.
Answer : To Find : Coefficients of x*
For (1+x)"

a=1, b=x



We have a formula,

n

(1+%)" = Z (111) (1) x*

r=0

= (o) O+ (1) x4 () ¥ x4k () (0w

Q) (e (e s () e

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

We have formula,

n

(1-x"=> () W (xr

= () 00+ (}) @™ (=01 +(5) ™ (=97 + -
+(0) @ (=

=) 0= () @+ () @2+ -+ () (0

~(1+x)*(1—-x)°

() (e (e (N -() e () o
v () o)

Coefficients of x* are
_fmn n
N (0) X (‘1‘) = CoCs

= (111) x(-1) @) = _(111)(2) =-CiCs3



(%G e,

X2.xX2
= X EDE =@
X4 x0 (2) X (1'3:) = C4Co

Therefore, Coefficient of x*

= C4Co - C1Cs + C2C2 - C3C1 + C4Co

Let us assume, n=4, it becomes
4C44Co-4C14C3+4C2%C2-4C34C1 + %Cs *Co

We know that,

n n!
(r) - (n—r)! x1!
By using above formula, we get,
4C44Co-4C14C3+4C2%C2-4C34C1 + %Cs “Co
=(1)A) - A& + (6)(6) - (A4 + (1))
=1-16+36-16+1
=6
=4C2
Therefore, in general,
CaCo - C1C3 + C2C2 - C3C1 + C4Co = C2
Therefore, Coefficient of x* = C2
Conclusion :
« Coefficient of x* = C2

* C4Co-Ci1C3+ C2C2-C3C1+CsCo=C2



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)?"L,

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

We have a formula,
I]]. mi—rr r
top = (1) a™ b

2n
r

— ( ) [1)211—1' (X)l
(211) -
= X
L) ®
To get the coefficient of X", we must have,
XN =X

*r=n

_ [:211)
Therefore, the coefficient of x" n

(Zn)! . i n!
- 11!>({21111—11]! ( (111) T x{n—r]!)

(2n)!
n! x n!

2nx(2n—-1)!

T onlxn@-1) (~n'=n(n-—1)"
_ 2x(2Zn-1)!
nix(n-1)0 cancelling n
_ 2x(2n—1)!

Therefore, the coefficient of x" in (L+x)2" ™ @-1)! eq(1)



Now for (1+x)%"1,
a=1, b=x and m=2n-1

We have formula,
I-ﬂ m-rr r
t1-|+l == ( r ) a b

(211 -1
= ]

) ()2 (o
_ (Enr— l) )"

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

Therefore, the coefficient of x" in (1+x)2"1

(2n—1)!
" n!'x(2n—1—n)!

1 9 2x(2n—1)!
27 n!'x(n—1)!

.....multiplying and dividing by 2

Therefore,

— (211—1
n

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

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

Hence proved.

Q. 48. Find the middle term in the expansion of

(Y
}
-2
i



A=-
Answer : Given : 2  b=2 and n=8
To find : middle term

Formula :

- (22
* The middle term Z

trs = (Danbr

Here, n is even.

Hence,

£ ()

5th

Therefore, the term is the middle term.

For tS, r=4

We have, T+~ (111) a" b’

84

()0

8X7X6xX5 (}3)4

w te = d=1 . (16
T 4 x3x2x1 \2 (16)
4
p
s te=T700 — ). (16
-t =70p*
4
Conclusion : The middle termis /0 P".

Exercise 10B



Q. 1. Show that the term independent of x in the expansion of

10
x—3)
Answer : To show: the term independent of x in the expansion of ( x/is -252.

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

Tre1~ "Cr X" y" where

1\ 10
-
Now, finding the general term of the expression, ( x4 we get

- 1‘
Trl 1=1CC|->< x10-T (—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



Te=—"Cs

Te=— 5:{11;—:5]:

T - 52

T6= _ 10x9x8X7Xx6x5!

Slxaxdx3I w2

109 3% Tx6x5!
SlxaxdxI w2

Te=252

1

10
X
Thus, the term independent of x in the expansion of ( x) is -252.

Q. 2. If the coefficients of x? and x2 in the expansion of (3 + px)° are the same then
prove that P = 3.

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

Formula Used:

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



T.1="C, x""y" where

nyQ&— n:

Now, finding the general term of the expression, (3 + px)° , we get
Tri1=7Cox 397 x (px)*

For finding the term which has x? in it, is given by

r=2

Thus, the coefficients of x? are given by,

T3=9Cyx 392 x (px)?2

T3=7Cox 37 x p? x x2

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

r=3

Thus, the coefficients of x2 are given by,

T3= :*'ng 3°7% x (px)?

T3="C3x 3% x p? x x°

As the coefficients of x2 and x3 in the expansion of (3 + px)° are the same.

o0, X 3° X p? =9, % 37 x p?

9Cs X P = 9, X 3

9! 9!

» = ® 3
3ix 6l P T 2ix 7l




91 91
— X p= ———— %3
3x21x6 2T 2Ix7x6!

9
P=3

Thus, the value of p for which coefficients of x?> and x2 in the expansion of (3 + px)° are
.9
the same is -

1

11
X
Q. 3. Show that the coefficient of x3in the expansion of ( x) is -330.

1

11
(x-3)
Answer : To show: that the coefficient of x2 in the expansion of X is -330.

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

Tr1="C, x""y" where

n C|-= n!

11
-3
Now, finding the general term of the expression, ( x4 we get

. e —13F
T, 1= 115.->< 11— o (_)

X

X—E

For finding the term which has init, is given by

11 — 2r=3
2r=14
R=7

Thus, the term which the term which has X Tinit isTs



T5= — llC;x X_g

11!
Tg=— 7I{11—7)!
TEZ . 11><l10><9><8><?:

TIxax3x2
Tg=-330

1

11
x=3)
Thus, the coefficient of x2 in the expansion of ( x4 s -330.

(EIZ 3 )lﬂ
Q. 4. Show that the middle term in the expansion of * 3~ 2x*/ s 252,

2x? 3

10
Answer : To show: that the middle term in the expansion of ( 3 23‘2) is 252.

Formula Used:

n
General term, Tr+1 of binomial expansion (x+y) is given by,
Tri1="C x""y" where
ne— n!
{;'-_ 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,



Tg= mf__,;,x (E)S > (i)J

3 2x2
Te="Cs

109 = Tx6x3!
Slxaxdx3x2

Te=

Te=252

(213 3 3¢
2, 2 )
Thus, the middle term in the expansion of * 3 2x*/ 5252

f_i)m 405

Q. 5. Show that the coefficient of x* in the expansion of (2 x*/ g 250,

x 3

10
Answer : To show: that the coefficient of x* in the expansion of (2 Xz) is -330.

Formula Used:

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

Tre1="C, X" y" where

n C |'= n!

ri(n—r}

X 3

10
Now, finding the general term of the expression, (2 xz) , We get
10-r T

Trr1= 19C, % (¥ =3
r+1 X (2) ® (xz)

4
For finding the term which has Xinit, is given by



10-3r=4
3r=6

R=2

4
Thus, the term which has X initisTs

= a8 2
10~ X -3
= o (3 x (2)
2 X
100=9
Ta=
= 2lxglx28
10x9x8!x9
Ty=
= 2xBlx28
405
Ta=
= 256

E_i)m 405
i

Thus, the coefficient of x* in the expansion of (2 x? S 256

11
3
(203
Q. 6. Prove that there is no term involving x° in the expansion of x|

11
3
(20-3)
Answer : To prove: that there is no term involving x° in the expansion of x.

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

Tr1="C, x"Ty" where

n C|-= n!

riin—r)



(21‘2 _32

11
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
Since, 3 is not possible as r needs to be a whole number

(EXE _ E) 11
Thus, there is no term involving x® in the expansion of x4

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

We have,

(1 +2x + x?)>= (1 +x+ x+ x2)°

= (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,

T "Cr X" y" where s



n!

nC, riln—r}!

Now, finding the general term,
Trr—10g X XTI (1)
10-r=4

r=6

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

1o
0c, 4l

_ 10x9x8xTx6!
10c,  24xs!
10C4=210

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

7+1)Y +(v2-1)
Q. 8. Write the number of terms in the expansion of (“’ 2+ 1) + (1" 2 1)

P11+ (v2—1)°
Answer : To find: the number of terms in the expansion of (\" 2+ 1) + (“’ 2 1)

Formula Used:

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

n

ryr=Y (M) xy

r=0

Thus,



(\.-E + 1)5 + (m@ — 1)5
(02 02" () -+ (9))
(02 -0 §) - ()

So, the no. of terms left would be 6

711 Y 4 (v —1)
Thus, the number of terms in the expansion of (““ 2+ 1) * (1‘“ 2 l) IS 6

-

)
X——=
X"/ 5

Q. 9. Which term is independent of x in the expansion of

X
Answer : To find: the term independent of x in the expansion of(

Formula Used:
n
A general term, Tr+1 of binomial expansionr:x +) is given by,

Tri1="C, x""y" where

n!

I-ICI'=

riln—r}!

1

9
)
Now, finding the general term of the expression, ( 3x%/ e get



Trl 1=9Cr>< X7 x (_—1)1

3x?
Tr| J_=9Cr>< Xg_r X [_1) * 3}{_211

T 1="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 T4

1

10
Thus, the term independent of x in the expansion of ( x) is T4 i.e 4" term
Q. 10. Write the coefficient of the middle term in the expansion of (1 + x)?".

2x? 3

10
Answer : To find: that the middle term in the expansion of ( 3 21“2) is 252.

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

Tr1="C, x""y" where

n!

I'|C |'=

riln—r)

Total number of terms in the expansion is 11

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



1093 xTx6x5!
Sixax4x3Ix2

Te=252

(L“z+iz)m
3 2x Is 252.

Q. 11. Write the coefficient of x’y? in the expansion of (x + 2y)°

Thus, the middle term in the expansion of

Answer : 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 +Y) is given by,

Tre1="C. x""y" where

n C |'= n!

ri(n—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:



T3=9C3>< XQ—E * (2}’)2
TEZEIC}X 4 %X X (}’)2

9 7 2
Ta= e % 4 xx’ x(y)

GG xTxa!
T 7 2
3= e X 4 xx" x(y)

13=3306

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)3* are equal, find the value of r.

Answer : To find: the value of r with respect to the binomial expansion of (1 +
X)34 where 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,

Tr1="C, x""y" where

ng& n:

Now, finding the (r — 5)th term, we get
r-5= Jd{-—:r 5X X' 7°

Thus, the coefficient of (r — 5)th term is 3*Cr



Now, finding the (2r — 1)th term, we get

T 1="4Copox ()2

Thus, coefficient of (2r — 1)th term is 34Car-2

As the coefficients are equal, we get

34C5.=4C g

2r-2=r—-=6

R=-4

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

3r=42

R=14

Thus, value of ris 14

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

( 3 x?
Answer : To find: 4! term from the end in the expansion of ‘** &
Formula Used:

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

Tr1="C, x"Ty" where

n!

I'|C =

riin—r)



Total number of terms in the expansion is 8

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

T TCox (2) 1 (%)’

&

Te— 7 % 625! 3x3Ax3 —1g
- 25! BME6XEXE

Tee 7 %65 3X3IH3 —1g
- 25! EXEXE6XE

16

3 @Y 7 . —18
- = —X
®2 6

Thus, a 4" term from the end in the expansion of isTs 16
Q. 14. Find the coefficient of x" in the expansion of (1 + x) (1 — x)".
Answer : To find: the coefficient of x" in the expansion of (1 + x) (1 — x)".
Formula Used:

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

mn

vy =Y (e

Thus,
(1+ x)(1L-%)"
= +3((§) (0 + () (=0
+ () 02+ (1) o+ (D) (007)

n
Thus, the coefficient of (X) is,



NCnh-"Cn-1 (If n is even)

-"Ch+"Ch-1 (If n is odd)

Thus, the coefficient of ()" 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
13t"terms are equal to each other. Find the value of n.

Answer : 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 +Y) is given by,

T~ "Cr XM y" where

n!

nCr_ riln—r}!

Now, finding the 4™ term, we get

i} a7 X (b)

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

_ n-12 12
T13_”C12:\'< d x (b)

Thus, coefficient of 4" term is "C12
As the coefficients are equal, we get
NCi12="Cs

Also, "Cr="Cn-r

"Cn-12="Cs3

n-12=3

n=15



Thus, value of nis 15

Q. 16. Find the positive value of m for which the coefficient of x2 in the expansion
of (1 +x)Mis 6.

Answer : 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(:’H_ y) is given by,

Tre1~ "Cr XM y" where

n!

nCr_ riln—r}

Now, finding the general term of the expression, (1 + X)™, we get

g X TP X (0
Tr+l= mCrx (X) r

2
The coefficient of (x) is MC2
mCo=6

m!

2({m-2 ]!:6

m(m—1)(m—2)! B
2(m — 2)! =6

m*—m-—6=0

(m—3)(m+2) =0

m=3,-2

Since m cannot be negative. Therefore,

m=3



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



