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Question-1

Expand the expression {1- 2535

Ans.

By using Binomial Thearem, the expression {(1- 2%39 can be expanded as

{n—w}’

= C (1) =G 1) (x4 G () (25) =G () (%) +7CL (1) (25) -, (2x)
=1-5(2x)+10(4x )—i:}{Sx-}+5[lﬁx )-(32x7)

=1-10% +40x" - 80x" +80x" - 32x°

Question-2

4 th _ 2 x
E t .
wpan 2 Bxpression X 2

Ans.

By using Binomial Theorem, the expression (———] can be expanded as

-yl e(EIG)
(5] (3
Ao

3240 20 5,

S N

X % x 8 32

)5

Question-3
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Expand the expression (2% - 38

Ans.

By using Binomial Theorem, the expression (2x — 3% can be expanded as

(2x-3)" =°C, (2x) = "C,(2x) (3)+ °C, (2x) (3) - “C, (2%) (3)
+0C, (20) (3) = (20)(3) + "¢, (3)
= 643" ~6(32x")(3) + 15(16x" )(9) ~ 20(8x")(27)
#15(4x" )(81) - 6(2x)(243) + 729
=04x" ~576x" + 2160x" —4320x" + 4860x° - 2916x + 729

Question-4

5
x|
Expand the EHprESSiDﬂ(E +I]

Ans.

x 1

5
By using Binomial Thearem, the expression (E+_J can be expanded as
X

BORORGICEEHICK
b Sle) G

X Sx"_'_lﬂx 5 1

+ bt a e e
243 8l 27 9x IxT

Question-5
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1y
Expand (K +—]
X

Ans.

a
By using Binomial Thearem, the expression (JH‘;J can be expanded as

[xet] = e e e (1]

')

X x X

+°C, (x) (%J‘ +°0, (x) [{T +"C, {}.}(%T +C, {%]

1 1 af 1 PR B | 1 1
=:~.“+6{x}5(;]+15(k)*[w]+2G{p\} [F]H.ﬁ(x) (F]+6(X}[F]+\c_‘
=x“+6x*+15x3+2ﬂ+ﬁ+i++iﬁ

v ooxt ox

Question-6

Using Binomial Thearem, evaluate (9633

Ans.

96 can be expressed as the sum or difference of two numbers whose powers are
gasier to calculate and then, binomial theorem can be applied.

It can be written that, 96 = 100 - 4

- (96)" =(100-4)’
=7C,(100) =*C,(100) (4)+°C,(100)(4) - *C,(4)
=(100) =3(100)" (4)+3(100)(4)" ~(4)
= 1000000 — 120000 + 4800 — 64
= 884736
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Question-7

Using Binomial Theorem, evaluate {10233

Ans.

102 can be expressed as the sum or difference of two numbers whose powers are
easier to calculate and then, Binomial Theorem can be applied.

It can be written that, 102 = 100 + 2

(102) =(100+2)

“C, (100) +°C, (100)"(2) + °C, (100)" (2) +°C,(100)" (2)
+5C,(100)(2)" + ¢, (2)

(100)" +5(100)" (2)+10(100) (2)" +10(100)"(2) +5(100)(2)" +(2)’
= 10000000000 + 1000000000 + 40000000 + 800000 + 8000 + 32

= 1 1040808032

Question-8

Using Binomial Theorem, evaluate {101)*
Ans.

101 can be expressed as the sum or difference of two numbers whose powers are
easier to calculate and then, Binomial Theorem can be applied.

It can be written that, 101 = 100 + 1

~(101) = (100 +1)'
='C, (100)" + ¢, (100) (1) + *C, (100) (1) + *C, (100)(1) + *C, (1)’
=(100)" +4(100)" +6(100) +4(100)+ (1)’
= 100000000 + 4000000 + 60000 + 400 +1
= 104060401
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Question-9
Using Binomial Thearem, evaluate (9337

Ans.

99 can be written as the sum or difference of two numbers whose powers are easier
to calculate and then, Binomial Theorem can be applied.

It can be written that, 99 = 100 - 1

~(99) = (100-1)’
=7, (100) = C,(100)" (1)+C, (100) (1)" = *C, (100) (1)’
+3C, (100)(1)' = ¢, (1)
=(100) =5(100)" +10(100)" —10(100)" + 5(100) 1
= 10000000000 — 00000000 + 10000000 — 100000 + 5001

= 10010000500 = 500100001
= 9509900499

Question-10

Using Binomial Theorem, indicate which number is larger (1. 131990 or 1000,

Ans.

By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1,1310000
can be obtained as

{I .I)'IEHF.IL'I - (I_ 3 {}. I]IUL'FJU

="+ (1.1)+ Other positive terms
=1+ 10000 1.1+ Other positive terms

=1+ 11000 + Other positive terms
= 1000

100060

Hence, (1.1) > 1000
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Question-11

Find (3 + &% - {3 - b3, Hence, eualuate(\ﬁ +J§)+ __(\E_,\E]q.
Ans.

Using Binomial Theorem, the expressions, (2 + &) and (a - 54, can be expanded as
(a+b) =*Ca’+ 'Ca’b+*Ca’m* + ‘Caab’ + *C,b*
(a=b) ="C,a*=*Ca’b+*Ca’h’ - ‘Cab’ +*C b’
~(a+b) —(a-b) = Ca'+ Ca’b+ *Ca’h* + 'Cab’ + 'Cb*
<[t~ 'Ca'be 'Cath - 'Cab’ 4+ fC b ]

=2("Ca’b+'Caab’ ) =2(4a’b+4ab’)

=8ab(a* +b°)
By putting a = J3 and b= 2. we obtain
(V3+-B) (3= 2) =8(B)( (5] +(2) |

=8(\/6){3+2} =406

Question-12

Find (x + 1)& + (» - 1)%. Hence aor otherwise eualuate(ﬁ_,_]}{'_,_[@_l]{'.

Ans.

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-8-binomial-theorem/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-8-binomial-theorem/

€IndCareer

Using Binomial Theorem, the expressions, (¥ + 13% and (¥ - 13%, can be expanded as

(x+1)" = "Cx" +°Cx* + “Cox' + "Cox7 + "C x* + °Cox + °C,
(x=1) ="Cx" = Cx" +"Cx* = Cx' +°Cx* = "Cox+ °C,
a(x#1) H(x=1) =2 O X+ O 10X+,

= E[x“ +15x* +15x7 + I]

By putting x :sJE, we obtain
(V2 1) +(V2-1) =2 (V2) +15(42) +15(42) +1]
=2{8+15x4+15x2+1)

=2(8+60+30+1)
=2(99) =198

Question-13
Show that 9" —8&n —9is divisible by 64, whenevar n is a positive integer,

Ans.
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In order to show that 9" —8n —9is divisible by 64, it has to be proved that,

9"t L8 —9 =64k, where & is some natural number

By Binomial Theorem,
(1+a)" ="C,+"Ca+"Cua’ +..+ "C a"
Fora =2 andm = + 1, we obtain

(1+8)" = 1€, + "€, (8)+ “'C,(8) +..+""'C,., (8)""
— qu+i =]+ [I] + l}(8}+82[n{-| (_-12 " :-L+t{:.?i B+ n+|{_.,ﬂ*l (g)n--!]
= gﬂlﬂ z9+3ﬁ+5‘$|jnrlcuz + 1:+1|C3 T — n+|C“l[8}u—Ji|

= 9" —8n—9 =64k, where k =""C, +""'C,x8+ . +""'C,,,(8)"" is a natural number
Thus, 9" —8n —9is divisible by 64, whenever n is a positive integer,

Question-14
Prove thatZT "C,=4".
r=0

Ans.
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By Binomial Theaoram,

1]

Z "C.a" b =(a +T;31}H

=0
By puttingb = 3 and 3 = 1 in the above equation, we obtain

Yo (1) (3) =(1+3)°

)
1
=»3C, =4"
g=i}
Hence, proved,

NCERT 11th Maths Chapter 8, class 11 Maths Chapter 8 solutions

Exercise.8.2

Question-1
Find the coefficient of »7 in (x + 338

Ans.

It is known that {(r + 13t term, (7,413, in the binomial expansion of {a + b is given
h.!rl. TF+E — ﬂcralﬂ—rbT ,
Assuming that x% occurs in the (r + 13 term of the expansion (x + 3%, we abtain

THE = Ecr (:{}“-r {B}r

Comparing the indices of x in »7 and in T, 4+, we obtain

F=3

3 8! T6-50
Thus, the coefficient of x5 i5“«!‘.:‘.3 (3) = x3 = 8 o=

3 o= 37 =512
3151 3-2.5]
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Question-2

Find the coefficient of %67 in (a - 26312

Ans.

It is known that (¥ + 13t term, (7,413, in the hinomial expansion of fa + b is given
by T, ="Ca""b".

Assuming that 3757 occurs in the (7 + 1)t term of the expansion (2 - 25312, we
abtain

T ="C(a)"" (-2b) ="C.(-=2) (a) 7" (b)

Comparing the indices of 3 and & in & b7 and in 7, +1, we obtain
r=7

Thus, the coefficient of 3357 is

. . P 1198710

l'C,(-E] =—-—12 -2 =«-;2 11-10-9 B?'-E' =u(?92}[|23]=m|ﬂ|3?ﬁ
' 7151 5-4.3.2.7!

Question-3

Write the general term in the expansion of (x2 — )%

Ans.

It is known that the general term 7,4y {which is the (r + 1)t term} in the binamial
expansion of (z + b)" is given by T, ="Caa""b'.

Thus, the general term in the expansion of (x% - &) ig
g fo2y0T T U fipm 1225 ¢
T, ="C(x*) (—y) =(-1) "C.x""y

Question-4
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Write the general term in the expansion of (x2 — wx)12, » 2 0
Ans.

It is known that the general term T,y {which is the (r + 1)t term} in the binomial
expansion of (a + ) is given by T ="Ca""b".

Thus, the general term in the expansion ofix2 - pail2 s
e T 3y la-r L T4 2r r I s Tder T
[, = ]‘L,(x'} (—vx) =(-1) "C X"y X = (1) P XMy

Question-5

Find the 4t term in the expansion of (x - 2y)12,

Ans.

It is known that {r + 13t term, (7,417, in the binomial expansion of {2 + b is given
I':l':," Tr_‘,i — ncrall—rb: )

Thus, the 4% term in the expansion of {x - 2y312 is

, -3 3 3 ! oy 211
T, =Ty = 20 (0" () = (1) e (2) -y = -

3191 S ()XY =760y

Question-6
3x

I8
: . . l
Find the 13th term in the expansion Df[g?{——] Cx=0,

Ans.
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It is known that {r + 13th term, {7,413, in the binomial expansion of {3 + A)* is given
I':l'!," TH_E — ncran—rb'r ,

T
. . 1 .
Thus, 13 term in the expansion of {9}{——] is

3x

e Ct@){?}“]
={-—|}”é%{9}n{x}h{§]u(:}%]u

17-16-15.14.- 71 . .
_ 18.17-16-15.14 I3'L’-?~f‘. L 2 :1 [9ﬁ={3'}ﬁﬂ3i'}
12'6-5.4.3.2 K" 3-

=|8564

Question-7
.
. . . _ x°
Find the middle terms in the expansions of {3—?]

Ans.
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It is known that in the expansion of {a + £)%, if nis odd, then there are two middle

1h ih
terms, namely, (HTHJ term and (HT—H+E) term.

i

. . . X’ T+
Therefore, the middle terms in the expansion of | 3—— | are T =4" term and

6
i
[?—1— l] =5"term

3 5

; } . !

3417 6
—_?'6'5'4!,34, ‘i ?1x|;=_Exg
324! 23 8
534 12
e 7 Al X g 7! 1 X
=T, ="C,(3) [—?J =(-1) TET 3) r
7-6-54 3 2 35
= - nx :—'K
413.2 2'.3 48
oY
Thus, the middle terms in the expansion of (3_?] are _105 x" and Exu.
8 48
Question-8
.
X
Thus, the middle terms in the expansion of (3_?] are —% x" and Ex".

Ans.
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It is known that in the expansion (s + &3, if n is even, then the middle term is
L 111t
- erm.
2
1o

. . - X 1[). 1k W
Therefore, the middle term in the expansion of §+9}' is ?+| =60 term

AU 0 PR [ TR .
T =T, =" [{3] (9y) = 9y

BT, 1 P 2% I3
. 10.9-8-7 6‘5'.%-3“;.}{"}!5 |:9 :(3_) =3 jl
5-4-3-2.50 3
= 25223 x7 v = 61236x7y

in
X
Thus, the middle term in the expansion of (§+9}'] is 612326 »Typ3,

Question-9
In the expansion of {1 + 3™ * ", prove that coefficients of 3™ and 2" are equal.

Ans.
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It is known that (r + 13th term, {7,413, in the binomial expansion of {3 + & is given
bl!rll TF+E — ﬂcra:ﬂ—rbT I

Assuming that 2@ occurs in the (r + 10t term of the expansion {1 + 2)% * 7, we
abtain

T+| —m+n Cr {l}""‘""" {a}r —m+n C'E!.r

r
Comparing the indices of & in @™ and in 7, +1, we obtain
o=
Therefore, the coefficient of 7 is

(m+n)! ={m+n]!

m_m!(m+n-m]! m'n!

Fl=+Ik

(1)
Assuming that 37 occurs in the ¢k + 13t term of the expansion (1 + 3¥®**, we abtain
Ti"_l :m+|.| Cl (l-}m+:n—k (a}k :Ih+n Ck{a)k

Comparing the indices of 2 in 2% and in Tg+ 1, we obtain

k=n

Therefore, the coefficient of a7 is

{m-i—n}! _(n1+n]!

g -(2)

n!{m+11—-|1}! ~ n'm!

Thus, from (1) and {23, it can be observed that the coefficients of ™ and 2" in the
expansion of {1 + 3™ *" are equal,

Question-10

The coefficients of the (v — 1), /% and (r + 1) terms in the expansion of

{» + 13" are in the ratio 1: 3:5. Find » and r.

elllu&—dl =1 —] |
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It is known that (& + 13 term, (7441), in the binomial expansion of {3 + £)7 is given

b}r 'r;“-I — nckan—kbk |

Therefare, {r - 13 term in the expansion of {x + 1)7 is

_["_E =" Cr-_‘.- {x]n—ir—ll {I]tr—!] _n Cr_}_}iﬂ_rﬂ

rh term in the expansion of (x + 1) is T =" Cr_!{x}""r'l}{]]r‘""} =" x"

{r + 1) term in the expansion of (x + 137 is T, =" CI_[X}“"{”F =" Cx"

Therefare, the coefficients of the (r - 1%, #, and {r + 13* terms in the expansion of
(x* + 13" are "C_,, "C_,, and "C, respectively. Since these coefficients are in the
ratio 1:3: 5, we obtain

Gy = ! and &zi
"C., 3 "C, S
Co. _ n! =D n—re )t (r=1)(r=2)(n—r+1)!
"C., (r=2){n-r+2)! n! (r=2){n-r+2)(n-r+1)!
r—1
Ther+2
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=1 1
n-r+2 3
= ir—3=n-r+2

=n-4r+5=0 [I}

r—1 _l
Tner+2 3
= 3r—-3=n—-r+2

"C., _ n! >{r!(n—r]!_ r(r=1)!(n-r)!

"C,  (r=1)n-r+1) nt  (r=1)(n—r+1)(n—r)!

= n—-4r+5=10

n—r+l
. r 3
n-r+l 5
= Sr=3n-3r+3
=3n-8+3=0 (2)

Multiplying (1) by 3 and subtracting it from (2}, we obtain
4 - 12 =10

F=3

Putting the value of r in {1}, we obtain

n-12+ E5=10

h =7

Thus, h =7 andr =3

Question-11

Prove that the coefficient of 7 in the expansion of {1 + ¥)27 is twice the coefficient of

X" in the expansion of (1 + x)2°-1

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-8-binomial-theorem/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-8-binomial-theorem/

€IndCareer
Ans.

€indCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-8-binomial-theorem/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-8-binomial-theorem/

€IndCareer

It is known that {r + 17 term, (7,13, in the hinomial expansion of (g + #)7 is given

bl!r'l Tr-r! = Cra b ,

Assuming that »* occurs in the (r + 1)t term of the expansion of {1 + x)27, we ohtain
a In-r r 1 L
T =76 (x) =" C(x)

Comparing the indices af x in x* and in 7, +1, we obtain
F=n

Therefore, the coefficient of x® in the expansion of (1 + %32% is

o G

n!(2n-n)!  nn! (a1’

Assuming that x7 occurs in the (& +1)t term of the expansion {1 + %27 -1, we ohtain

I, =2 Ck{i)zn_l_k {X)L =21 Cu{x}l

Comparing the indices of x in »® and T4+ 1, we obtain
k=n
Therefore, the coefficient of ¥ in the expansion of (1 + x)2F-1 s

Zaclgw (2[‘1—1}! ; {2ﬂ—|;lt
G “al2n-1-n)! nl(n—1)!

_2n(2n-1)t  (2n)! 1} (2n)!
2nn!(n-1)! 2nin! 2 {nj}:

(2)

rem/
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From {13 and {27, it is observed that

1 In T
5( C,)=""¢,

:}]n C“ :2[ En—!Cn)

Therefore, the coefficient of 7 in the expansion of {1 + ¥)27 is twice the coefficient of
¥ in the expansion of {1 + ¥2e-1

Hence, proved,

Question-12
Find a positive value of m for which the coefficient of x2 in the expansion

{1+ 5™ is 6,

Ans.
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It is known that (r + 13th term, (7,413, in the binomial expansion of {3 + b is given

by T, ="Ca""b".

Assuming that x2 occurs in the ¢r + 17 term of the expansion (1 +x)", we ohtain
T =" C )" () = C,(x)

Comparing the indices of ¥ in %2 and in T, .1, we obtain

=2

Therefore, the coefficient of 2 is™(C, .

It is given that the coefficient of ¥ in the expansion (1 + *)* is 6,

P, =6
= 2!{m;2}! =6

m{m-—1){in-2)
2%(m-2)!

=m(m-1)=12

=m -m-12=0

=m’ -dm+3Im-12=0

= m{m-4)+3(m-4)=0
={m-4)(m+3)=0
={m-4)=00r (m+3)=0
=m=4orm=-3

Thus, the positive value of i, for which the coefficient of %2 in the expansion

{1+ xyis 6, is 4,

NCERT 11th Maths Chapter 8, class 11 Maths Chapter 8 solutions
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