theboardstudy.com

Class 11t
Maths
Chapter 7
BINOMIALTHEOREM

Exersice7.1

1.Expand each of the expressions in Exercises 1to 5: (1 - 2x)°

Solution:
By using binomial theorem, the expression (1 - 2x)°> can be expanded as
(1 - 2x)® =3Cy(1)° - °C1 (1)* (2x) + °C,(1)3 (2%)2 - °C3(1)? (2x)3 + °C4(1) (2x)* - °C5 (2%)°

Here, we can calculate the binomial coefficients °C,, °C4, ... using the nCr formula. Then
we get

=1 -5(2x) + 10(4x?) - 10(8x® ) + 5(16x*) - (32x°)

=1 -10x + 40x2 - 80x® + 80x* - 32x°

2. (2/x - xI2)?

Solution:

By using binomial theorem, the expression (2/x - x/2)° can be expanded as:

(2/% - X/2)® = 5Cy (2/X)° - 5Cq (2/%)* (XI2) + 5C,(2/%)3 (x/2)2 - 5C5(2/X)2 (x/2)? + 5C,(2/4)
(x/2)* - 5Cs (X/2)?

Here, we can calculate the binomial coefficients °C,, °C4, ... using the nCr formula. Then
we get

= 1(32/x5) - 5(16/x4)(x/2) + 10(8/x%) - 10(x2/4)(x3/8) + 5(2/x)(x4/16) - (x*/32)

= 32/x® - 40/x3 + 20/x - 5x + (5/8)x3 - x°/32
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3. (2x - 3)°
Solution:
By using binomial theorem, the expression (2x - 3)® can be expanded as

(2x - 3)°=°C, (2X)® - °C1 (2X)° (3) + °C; (2X)* (3)? - °C;5 (2X)3 (3)3 + °C4 (2X)2 (3)* - °Cs
(2X)(3)° + °Cs(3)°

Here, we can calculate the binomial coefficients ¢C,, ¢C4, ... using the nCr formula. Then
we get

= 1(64x°) - 6(32x°)(3) + 15(16x*) (9) - 20 (8x3)(27) + 15(4x?) (81) - 6 (2x) (243) + 729
= 64x° - 576x° + 2160x* - 4320x3 + 4860x2 - 2916x + 729

4. (xI3 + 1/x)®

Solution:By using binomial theorem, the expression (x/3 + 1/x) can be expanded as

(I3 + 1/%)° = 5Cq (x/3)° - 5C4 (x/3)* (L/X) + 5C(x/3)? (1/X)? - 5C5(x/3)2 (L/X)? + 5C4(x/3)
(1/%)* - 5Cs (1/x)®

Here, we can calculate the binomial coefficients °C,, °C4, ... using the nCr formula. Then
we get

= 1(x%/243) + 5 (x*/81) (1/x) + 10 (x3/2) x 7 (1/x®) + 10 (x3/9) (1/x3) + 5 (x/3) (1/x*) + 1/x®
= x°/243 + 5x3/81 + 10x/27 + 10/(9x) + +5/(3x3) + 1/x°

5. (x + 1/x)®

Solution:By using binomial theorem, the expression (x + 1/x)° can be expanded as

(x + 1/x)® = °Cy (X)® + °C1 (X)° (3) + °C5 (X)* (1/x)2 + °C3 (X)? (1/x) + °C, (X)? (1/x)* - °Cs
(X)(1/%)% + 8C(1/X)®

Here, we can calculate the binomial coefficients ¢C,, éC4, ... using the nCr formula. Then
we get

= 1(x®) + 6x° (1/x) + 15x* (1/x2) + 20x> (1/x3)
= 15x2 (1/x*) + 6(x) (1/x°) + (1/x°)

= x5+ 6x*+ 15x2+ 20 + 15/x2 + 6x* + 1/x®
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Using binomial theorem, evaluate each of the following:

6. (102)®
Solution:

102 can be expressed as the sum of two numbers whose powers are easier to
calculate. Hence, 102 = 100 + 2

Therefore;

(102)°> = (100 + 2)°

Now we will expand this using binomial theorem.

= 5C, (100)® + 5C, (100)* (2) + 5C, (100)3 (2)2 + 5C5 (100)2 (2)3 + 5C, (100)(2)* + 5Cs (2)°
Here, we can calculate the binomial coefficients °C,, °C4, ... using the nCr formula.

= 10000000000 + 1000000000 + 40000000 + 800000 + 8000 + 32

= 11040808032

7.(96)3

Solution:

96 can be expressed as the difference of two numbers whose powers are easier to
calculate.

Hence, 96 = 100 - 4

Therefore,

(96)3 = (100 - 4)3

Now we will expand this using binomial theorem.

=3C, (100)3 - 3C, (100): (4) + 3C, (100) (4): - 3C5 (4)3

Here, we can calculate the binomial coefficients 3C,, 3C4, ... using the nCr formula.
= (100)3 - 3 (10000) (4) + 3 (100) (16) - (64)

= 1000000 - 120000 + 4800 - 64

= 1004800 - 120064

= 884736
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8. (101)*
Solution:

101 can be expressed as the sum of two numbers whose powers are easier to
calculate.

Hence 101 =100 +1

Therefore,

(101)*= (100 + 1)

Now we will expand this using binomial theorem.

= 4C, (100)* + “C4 (100)3 (1) + “C, (100)2 (1)2 + “C5 (100)(1)2 + “C, (1)*

Here, we can calculate the binomial coefficients “C,, “C4, ... using the nCr formula.
= (100)* + 4(100)® + 6 (100)*+ 4 (100) + (1)*

= 100000000 + 4000000 + 60000 + 400 + 1

= 104060401

9. (99)°

Solution:99 can be expressed as the difference of two numbers whose powers are
easier to calculate.

Hence, 99 =100 - 1

Therefore,

(99)°*= (100 - 1)°

Now we will expand this using binomial theorem.

=5C, (100)® - °C4 (100)* (1) + °C; (100)3 (1)2 - °C3 (100)2 (1)3 + °C, (100) (1)* + °Cs (2)°
Here, we can calculate the binomial coefficients °C,, °C4, ... using the nCr formula.

= (100)° - 5(100)* + 10 (100)3 - 10 (100)? + 5(100) - 1

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

= 10010000500 - 500100001

= 9509900499
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10.Using Binomial Theorem, indicate which number is larger (1.1)'°°% or 1000

Solution:

By splitting 1.1 and then applying binomial theorem, the first few terms of (1.1)¥°% pe

obtained as

(1.1)10000 = (1 + (.1)%0000

= 10000 ) + 10000C, (0.1) + other positive terms

=1+ 10000 x (0.1) + other positive terms

=1 + 1000 + other positive terms

= 1001 + other positive terms

> 1000

Hence, (1.1)}%° > 1000

11. Find (a + b)* - (a - b)*. Hence, evaluate (V3 + v2)* - (V3 - 12)*

Solution:

Using binomial theorem, we will evaluate the expressions (a + b)* and (a - b)*.

o (a+b)y'=4Coa’+*Cia’b+*Csa’b? +4Cs ab® + *Cs b
o (a-b)*=4Coa*-*Cia’h+4Csa’h?-“Cs ab® + “Ca b

Therefore,

(@a+b)-(a-b)=[(*Cya*+4C,a3b +C, a2b? + “C; ab3 + “C, b*) - (*C, a*-*C, a3b +

4C, a?h? - 4C; ab? + 4C, b*)]
= 2(*C, a%b + “C; abd®)

= 2(4a3b + 4ah?)

= 8ab (a? + b?)

Putting a = V3 and b = V2

(V3 + V2)% - (V3 - 2)* = 8(N3)(\2) ((V3)2 + (N2)3)
=86 [3 + 2]

= 406

5 |theboardstudy.com



theboardstudy.com
12. Find (x + 1) + (x - 1)°. Hence or otherwise evaluate (V2 + 1)¢ + (V2 - 1)¢

Solution:

Using binomial theorem, the expressions (x + 1)® and (x - 1)® can be expanded as
o (x+1)=°Cox°+°Cix°+°Cax*+Cs x>+ °Ca x>+ °Cs x + ¢Cs

o (X-1)=°Cox°-°Cix°+°Cyx*-°Csx>+°Cax?-°Csx +°Ce
Therefore,

(X+1)°+(x-1PF=[CCox°+°C; xX®+°8C, x*+5C3 x3+°8C, x2+5C5 X +°8C¢) + (°C X® -
BCLiX®+8C, x*-°C3 x8+°C, x2-°8C5 x + °Cy)]

=2 [°Co X +8C, x* + 8C, X2 + 6Cy]

=2 [x®+ 15x* + 15x + 1]

Putting x = V2

(x+ 1)8+ (x-1)°=2[(\2)° + 15 (V2)* + 15 (V2)2 + 1]
=2[8+15x4 +15x 2 + 1]

=2[8+60+ 30 +1]

=2x99

=198

13. Show that 9 * 1 - 8n - 9 is divisible by 64, whenever n is a positive integer
Solution:

To show that 9" * 1 - 8n - 9 is divisible by 64, we need to prove that 9" * 1 - 8n - 9 = 64k
where k is some natural number.

By binomial theorem,

(1+am=mCy+mC;a+mC, a2+ ... +mC,, am

Fora=8and m=n+ 1, we obtain

(1 +8)n+1:n+1C0+n+1C1a+n+1C2a2+____+n+1Cn+1an+1
Hence,

M*1=1+(N+1)(8)+n*1C, (82 +.... + " *1C, , 4 (B)™
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ON*1=9+8n+(8)2[M"1C+ ... +""1C, . 4 (8]

Therefore, 9" *1-8n - 9 = 64k, where k=["*1C, + .... + " *1C,, , ; (8)"1] is a natural
number.

Thus, 9" * 1 - 8n - 9 is divisible by 64, whenever n is a positive integer
14. Prove that Zrq " 3r nCr = 40

Solution:

We will start with the LHS of the given equation that needs to be proved.
LHS = 2o " 37 C;

=3%.nCy+3L-nC; +3%2:nC, + ... +3"-nC,

=nCy 1"3% +nC, 1" 31 +nC, 1™ 32+ ... +nC, 1" 3"

Using binomial theorem the above expansion can be written as,
=(1+3)"

=4n

= RHS

Hence proved
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