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

The Learning App Binomial Theorem
Expand each of the expressions in Exercises 1 to 5.
1. (1-2x)
Solution:

From binomial theorem expansion, we can write as

(1-2x)

=5C, (1)° —°C, (1)* (2x) + °C,(1)* (2x)? — *Cs (1)2(2x)? + *C, (1)* (2X)* — 5Cs(2X)°
=1-5(2x) + 10 (4x)? — 10 (8x?) + 5 (16 x*) — (32 x?)

=1-10x + 40x? — 80x® + 80x‘— 32x®

2 x\°
2 63
Xx 2

Solution:

From the binomial theorem, the given equation can be expanded as
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3. (2x - 3)°
Solution:

From the binomial theorem, the given equation can be expanded as
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(2z — 3)% =® Cy(22)® —° C;(22)%(3) +° C1(22)%(3)* —* C;(22)*(3)?
= 642° — 6 (32z°) (3) + 15 (162") (9) — 20 (82®) (27)
+ 15 (42?) (81) — 6(2z)(243) + 729
= 6425 — 576z° + 2160z* — 4320z° + 48602> — 2916z + 729

4(X+1)
\3 X

Solution:

3

From the binomial theorem, the given equation can be expanded as

(3+3) =a(3) #az) (B)+aG) ()
=35 +5(5) (3) +10(%) (3

2t 5z° 10z 10 5 1
=ttt Tttt
16
5.(X+—)
X

Solution:

Fomth binomiat thorem, e v cuaton can beespanded
(x+ 1) =5 Colx)® +° Cy(xy (1) +6 Gt (L)’

#9003 () +0 Caw?(2) +0 Csx) () +0 Co(2)”

=xt +6(x)° (1) + 15(x)* ( ) +20()* (L) + 15007 (L) +6() (&) + &

—z6+6:c“+15z2+20+ + gy

6. Using the binomial theorem, find (96)°.
Solution:
Given (96)°

96 can be expressed as the sum or difference of two numbers, and then the binomial theorem can be applied.
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The given question can be written as 96 = 100 — 4

(96)® = (100 — 4)

=3C, (100)® — °C, (100)? (4) —*C, (100) (4)>—>*C; (4)®

= (100): — 3 (100): (4) + 3 (100) (4)2— (4):

= 1000000 — 120000 + 4800 — 64

= 884736

7. Using the binomial theorem, find (102)s.

Solution:

Given (102)®

102 can be expressed as the sum or difference of two numbers, and then the binomial theorem can be applied.
The given question can be written as 102 = 100 + 2

(102)s = (100 + 2)

=5C, (100)® + 5C, (100)* (2) + 5C, (100)¢ (2)2 + 5C, (100): (2): + 5C, (100) (2)* + 5C (2)¢
= (100)s + 5 (100)* (2) + 10 (100): (2) + 5 (100) (2): + 5 (100) (2)* + (2)°

= 1000000000 + 1000000000 + 40000000 + 80000 + 8000 + 32

= 11040808032

8. Using the binomial theorem, find (101)-.

Solution:

Given (101)*

101 can be expressed as the sum or difference of two numbers, and then the binomial theorem can be applied.
The given question can be written as 101 =100 + 1

(101)¢ = (100 + 1)

= “C, (100)* + “C, (100)¢ (1) + “C, (100)2 (1)? + “C, (100) (1): + C, (L)*

= (100)* + 4 (100): + 6 (100) + 4 (100) + (L)*

= 100000000 + 4000000 + 60000 + 400 + 1

= 104060401

9. Using the binomial theorem, find (99)>m.
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Solution:

Given (99)°

99 can be written as the sum or difference of two numbers then the binomial theorem can be applied.
The given question can be written as 99 = 100 -1

(99)° = (100 — 1)s

=4C, (100)> — *C, (100)* (1) + *C, (100)? (1)? —5C; (100)2 (1)* + *C, (100) (1)* —*Cs (1)°

= (100) — 5 (100)¢ + 10 (100): — 10 (1002 + 5 (100) — 1

= 1000000000 — 5000000000 + 10000000 — 100000 + 500 — 1

= 9509900499

10. Using Binomial Theorem, indicate which number is larger (1.1)*® or 1000.

Solution:

By splitting the given 1.1 and then applying the binomial theorem, the first few terms of (1.1)*® can be obtained as
(1.1)00 = (1 + 0.1)0

= (1+0.1)w C,(1.1) + other positive terms

=1+ 10000 x 1.1 + other positive terms

=1+ 11000 + other positive terms

> 1000

(1.1)1 > 1000

11. Find (a + b)* — (a — b)*. Hence, evaluate

() - (5 )

Solution:

Using the binomial theorem, the expression (a + b)*and (a — b)* can be expanded
(@+h)y=Cia*++C,a*b+“C,a2b2++C;a b’ ++C, b*

(@-b)y=C,a*—“C,a*b ++C,a2b>—*C,ab* +“C, b*

Now (a+b)*—(a—b)*=+Coa*+*C,a*b ++C,a2b*+*C;ab®*+“C, b* - [*C,a*—“C, @ b +“C, a2 b> — *C; a b® + “C, b?]

=2(‘*C,a*b +*C;a b
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=2 (4 b + 4ab?)

=8ab (a2 + b?)

Now by substituting a = V3 and b = \2, we get

(V3 +42)f = (V3 = N2y = 8 (V3) (V2) {(\V3)* + (V2)}
=8 (V6) (3+2)

=406

12. Find (x + 1)® + (x — 1)%. Hence or otherwise evaluate
6 :
( V2 + 1) + ( V2 - 1)

Solution:

6

Using binomial theorem, the expressions (x + 1)¢ and (x — 1)° can be expressed as
(X +1)°=1Cy X® +°C, X5 + °C, X* + °C; X* + °C, X2 + °Cs X + °C,
(X —1)6 =¢C, X6 —5C, X5 + 6C, X4 — 5C; X* + 6C, X2 — °C; X + ¢C,

Now, (X + 1)¢ — (X — 1)e = 8C, X8 + 5C; X® + 6C, X* + 8C, X3 + 6C, X2 + 8C5 X + 6Cs — [(Cp X¢ — 6C, X5 + 8C, X4 — C, X3 + °C, X2 —
6Cs X + 5Cq]

= 2 [6C, X8+ 6C, X* + ¢C, X2 + 6C4]

=2 [xs+ 15x* + 15x2 + 1]

Now by substituting x = V2, we get

(V2 + 1)p— (N2 = 1) =2 [(V2)s + 15(\2)* + 15(\2)2 + 1]
=2(8+15x4+15x 2 +1)

=2(8+60+30+1)

=2(99)

=198

13. Show that 9™ —8n — 9 is divisible by 64 whenever n is a positive integer.
Solution:

In order to show that 9" — 8n — 9 is divisible by 64, it has to be shown that 9 — 8n — 9 = 64 k, where k is some natural
number.

Using the binomial theorem,
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1+a"="C,+mC,a+"C,a*+....+"C,a"

Fora=8and m=n+1we get

(1 + 8)"r=mC, + ™C, (8) +"™C, (8)2+.... +™C ., (8)™
9m=1+(n+1)8+8[C,+™Cs(8) +.... +™C .1 (8)"]

9t =9+ 8n + 64 [C, + ™C; (8) +.... +™C . (8)™]

91 —-8n-9=64k

Where k = [1C, + ™1C; (8) + .... + ™ C ... (8)"1] is a natural number
Thus, 9 —8n — 9 is divisible by 64 whenever n is a positive integer.
Hence proved.

14. Prove that

n
i | i |
D 3C, =4
r=0
Solution:

By Binomial Theorem
n

3 (ar-rbr = @+ e

r=0
On right side we need 4" so we will put the values as,

Putting b =3 & a = 1 in the above equation, we get

n

D ()wrer=a+3r
Y () mer= @
> ()@=

r=>0

Hence Proved.
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