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CBSE Class-11 Mathematics

NCERT Solutions
Chapter - 8 Binomial Theorem

Exercise 8.1

Expand each of the expression in Exercises 1 to 5.

1. (1-2x)
Ans. Using Binomial Theorem,
; . :"-. £ I ; . £ ; . : £ ; . _:'- I ; . -1- £ ; .

= 145(=2x) +10( =2x)" +10(=2x)" +5(-2x)" +(2x)

=1+ 5(—2z) + 10(4z?) + 10(—8x3) + 5(16zx*) + (—32z°)

= 1-10x+40x" —80x° +80x" —32x° Ans,

[
-

2 (2 %)
x 2)
Ans. Using Binomial Theorem,
(235 =5Co(2) +501(2)" () +°C2(2)’
s (2) () r10(3) () 10 (2) () +5) (3
32 040 020 , 5. ¥
= = —— —3X+—-x ——
X X x & 32

3. (2x—3)
Ans. Using Binomial Theorem,
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(2x-3)" =7 C, (22) +5.C (2x) (-3)+7 € (2] (—3) +° o (22) (-3) +5C, (22) (3)
+:-Ci [2:':] [_3]5 +:' E:_ [_3]:

6426 + 6(322°)(—3) + 15(16x4)(9) + 20(8z3)(—27) + 15(4x2)(81) + 6(2)(—243) +

= Gdx" =576 +2160x" —4320x° + 4860x" —2916x+729

- . B PR P , PR SIS P | PR
S U RS ' NP £ ' A A ARSI ' N A B IR (' A N PR U 1A N PR i O
4+ =02 +*C1 —|I=-FCl=|l=|+C|=]]|-] +‘C4 — = +C.| =]
:13 X | :13 ,l :13 | :1 X -.J :\h 3 -:_| X J - :‘\.3 _.’l :1 x -:_| :_13 ,-'l :\h ¥ -:_| :1 X -:_|
e 4 A . .
X _x 1 x 1 x 1 _x 1 1
= +5 — —+10.—.—+10 sti— 5+
243 81 x 27 x X 3 x X
X 5 5 10 10 5 1
= —X +—Xx +—+—
243 81 27 Ox 3x «x
i 1"'-,I'\-
3. x4+ — |
\ :1:;.-'
Ans. Using Binomial Theorem,
1\1::. 8 § 6 ="f1~\: 5 4;1‘1:: [ 1 | *'fl\*:Jf : 1‘1:i : 'fl\ﬁ::.
xt—| = Cx+Cx -+ Cx | +Cx +Cx | -|+Cx - +C-
\ .T;.-l \ .T;.-l VX ;.-| | X WX ;.J X J X ;.-|

=20 +62° 1 + 1524 & +2023 - L +1522- L +62- L + %
T T

s . 3 15 6 1
=" +6x" #1857 + 20+ S+ <+
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Using binomial theorem evaluate each of the following:
6. [gﬁlz

Ans. First we have to express 96 as the sum or difference of two numbers whose powers

are easier to calculate and then use Binomial Theorem

We can write 96 = 100 — 4
Therefore(96) =(100— 4

Using Binomial Theorem,

(100—4) =¥ C,(100)" + C, (100)" (—4)+° C,(100)(—4)" + €. ()

= (100)" +3.10000(—4)+3.100.16+ (—64)

=1000000 - 120000 + 4800 - 64

=1004800 - 120064 = 884736

7. (102)

Ans. First we have to express 102 as the sum or difference of two numbers whose powers are

easier to calculate and then use Binomial Theorem

We can write 102=100+2

Therefore (102)° =(100+2)

Using Binomial Theorem,

(100+2) = €, (100} + C,(100)°(2)+° €, (100 (2)' + €,(100)° (2) +° €, (100)(2)" + €, (2
= (100)° +5(100)" (2)+10(100) (2)" +10(100)" (2)" +5.100(2)" +(2)’
=10000000000 + 1000000000 + 40000000 + 800000 + 8000 + 32
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=11040808032

8. (101)°

Ans. First we have to express 101 as the sum or difference of two numbers whose powers are

easier to calculate and then use Binomial Theorem

We can write 101=100+1

Therefore (101)° =(100+1)"

Using Binomial Theorem,

(100 + 1)* = 4C((100)* + 4C1(100)3(1) + 4C2(100)%(1)% + 4C3(100)1(1)3 + *Cy(1)*
= (100)° +4(100) +6(100)" +4(100) +1

=100000000 + 4000000 + 60000 + 400 + 1

=104060401

9. [..99-]5

Ans. First we have to express 99 as the sum or difference of two numbers whose powers are

easier to calculate and then use Binomial Theorem

We can write 99 = 100 — 1
Therefore ['.99.]i = [.1 00— j[.'|i
Using Binomial Theorem,

(100-1)" = C,(100)" + €,(100) (~1)+° C,(100) (1) +7 €, (100)" (-1} + €, (100)(~1)" + (1)’
=100° + 5(100)*(—1) + 10(100)3(1) 4 10(100)2(—1) + 5(100)(1) + (—1)

=10000000000 - 500000000 + 10000000 — 100000 + 500 -1
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=9509900499

10. Using binomial theorem, indicate which number is larger [' 1 1.]1:r.:::: or 1000.

Ans. Wehavel.1 =1+0.1

10000 10000

(1) =(140.)

Using Binomial Theorem,

10200

(140.0) " =149 ¢ (1)1 ¢, (0.1) £ ¢, (0.1) +..._.

=1+ 10000 (0.1) + other positive numbers
=1+ 1000 + other positive numbers

which is greater than 1000

(117 > 1000

11. Find ['.._-;r+,i;;.']4 —['.._-;r—.b.']J' _ Hence evaluate: | ﬁ+ﬁ|4 _| ﬁ_ﬁ |Jr
Ans. Given: g+ .J;:_']J' —(a- .b_']J'

Using Binomial Theorem,

(a+b) —(a—b)" =[*Coa* + @b+ C,a'h +* Coab’ +7C p* |
_E4E:H4 4 Clc:r3 = 4 C:c:f: ['_—E:_']: 4 C.a [.._b..]_: 4 EJ,['_—EJ_']J'E

- a* +4a°b + 6P +4ab3+b4—[a4—4a-‘b +6a’b’ —4ab’ +.b4]

=g +4a’b+6a’h +dab’ + b —at +4a’h—6aht +dab” =&
- 8a’ b +8abh” =8ab|a’ + 5|
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Putting 4 = .f3 and EJ=«.E
. S 4 [ I 2]
(V3+32] (3 -2) =832 (V3] +(V2] |
= 8v/6[3 + 2] = 40+/6 Ans.

12. Find ( x+1) +(x—1)". Hence or otherwise evaluate (/2 +1 | +2-1 | :

Ans. Given: ['_ T+ 1.'] : + ['. — 1.']:'

Using Binomial Theorem,

(x+1) +(x-1) =] " T 0P (1) o () (I e () Cx() + (1) |
+ X+ 0y (=1) +Cx’ [._—1_']:+:' Cix’ ['.—1_]3 +7C,x ['_—1_']4 +° Eil’[..—ll.]i +°C, ['._1.']:' .
= x"+6x +15x" +20x° +15x" +6x+1+x" —6x° +15x" —20x° +15x" —6x+1

= 27 £30x% +30x +2 = 2| x° +15x% +15:7 +1]

Putting  _ ﬁ

' & R ot oot PR B

(V2+1) +(~2-1) =2/ (V2) +15(v2) +15(v2) +1)

= 2[8+15x4+15%2+1]

=2[8+60+30+1]=2:x99=198

13. Show that 9**! _g;; — 0 is divisible by 64 whenever 7 is a positive integer.
Ans. We know that b is divisible by a( or a divides b) = b = ak, k is an integer

Here we have to show that 64 divides 9*~! _g;; —Q
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= 91 _ 8n — 9 = 64Kk is an integer
We have 9! = (1+8)""

Using Binomial Theorem,we have

(1+z)"="Co+"Crx +"Coz® +"C3T3+. oo eiiiiiaeeiiiinnn, +nC,z"
SO = (148)T = C O ()47 Gy (8) G (8) 4+ C 4 (8)
= 14 (n+1)x8 4 C, (8) + CL (8) 4.+ C L, (8)7

= 1+81+8+1 C, (8)" +*1 5 (8) +.. 471 Cy (8)

= 9" _gy—0="" C, [._S_.]: + C; [._S_.]E o +* Coa [..E..] -

=

9"l —8n — 9 =64 |" 10 + H1IO3(8) Fe e +7H1C41(8)

= 9"l _ 8n — 9 = 64k,where k ="t1Cy +"t1C3(8)+.......... +H1Ch11(8)" L s
an integer

which shows that @**1 _g;; — 0 is divisible by 64.

14. Prove that > 3" °C, =4"

N
Pl

Ans.L.H.S. = EH "C. =3 "'[j:_|_31 ”-Cl_|_33 Tyt +3"°C,
But we have
(1+z)"="Co+"Crx +"Coz? + "O3T3 4+ eeeeeeiiiiaeeeeinnnn. +nCLx"
3G = [.1+3.]{ =4"

r=0 ) ’

Hence proved
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