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Chapter 8
Binomial Theorem

Exercise 8.1

Question 1

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

Answer:

From binomial theorem expansion we can write as

(1-2x)°

=5Co (1)° - 5C1 (1)* (2x) + °Cz (1)3 (2x)1 - 5C3 (1)3 (2x)3 + 5Ca (1) (2x)* - 5Cs (2x)°

=1-5(2x) + 10 (4x)2 = 10 (8x3) + 5 ( 16 x*) - (32 x5)
=1 - 10x + 40x2 - 80x3 - 32x5

Question 2

-3
X 2

Answer:

From binomial theorem given equation can be expanded as
-3 =503 ~5a(Y @)oo () (2)

o2 () el () - e o
2.5 0+ 10(2) ()10 ()45 () ()

Question 3

(2x — 3)°

Answer:

(2x —3)6 =6Co (2x)° — 6C1 (2x)° (3) + 6C1 (2x) 4 (3)% - *C3 (2x) 3(3)3
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= 64x°% — 6 (32x%) (3) + 15 (16x*)(9) — 20 (8x3) (27)
+15 (4x)? (81) — 6 (2x)(243) + 729
= 64x°% — 576x° + 2160x* — 4320x3 + 4860x2 - 2916x + 729

Question 4

5
X 1
(§+ ;)

Answer:

5 g _4 3 3
X x 1 X 1
=243 5 (@) (;) +10 (5) (x_2
x5 x5 10x 10 5

= — _— —_—
243 + 243 27 + 9x+ 3x3 x3

Question 5

)
Answer:

From binominal theorem, given can be expanded as
(X + §)6 =6Co (x)® +6C1 (x)! + ( ) + 6C; (x)4( )

iy () vies () o0 () e ()

=x*+ 6()° (5) + 15 (* ( )+ 200° (5) + 1502 (5)+ 60 (5)+
=x®+ 6x* + 15x% + 20 + x_z i+Xi6

!
Question 6

(96)°

Answer:

Given (96)3

96 can be expressed as the sum or difference of two numbers and then binomial theorem can be
applied.

The given question can be written as 96 = 100 - 4

(96)3 = (100 -4)3

=3Co (100)3-3C1 (100)2 (4) - 3C2 (100) (4)?3C3 (4)3
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=(100)3-3(100)2 (4) + 3 (100) (4)% - (4)3
=1000000-120000 + 4800 - 64
= 884736

Question 7
(102)3
Answer:

Given (102)5

102 can be expressed as the sum or difference of two numbers and then binomial theorem can be
applied.

The given question can be written as 102 = 100 + 2

(102)> = (100 + 2)>

=5Co (100)° +>C1 (100)* (2) +>C2 (100)3 (2)2 +5C3 (100)2 (2)3 + 5C4 (100) (2)* + °Cs (2)°
=(100)>+ 5 (100)%4(2) + 10 (100)3 (2)2+ 5 (100) (2)3+ 5 (100) (2)* + (2)°

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

=11040808032

Question 8
(101)4
Answer:

Given (101)4

101 can be expressed as the sum or difference of two numbers and then binomial theorem can be
applied.

The given question can be written as 101 =100 + 1

(101)% = (100 + 1)4

4Co (100)*+ 4C1 (100)3 (1) +*C2 (100)2 (1)%2 + 4C3 (100) (1)2 + 4C4 (1)*

(100)*+ 4 (100)3 + 6 (100)2+ 4 (100) + (1)*

=100000000 + 400000 + 60000 + 400 + 1

=1040604001

Question 9
(99)°
Answer:

Given (99)5
99 can be written as the sum or difference of two numbers then binomial theorem can be applied.
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The given question can be written as 99 = 100 -1

(99)5=(100-1)>

=5C0(100)5->5C1 (100)* (1) +>C2 (100)3 (1)2-5C3(100)2 (1)3 +5C4 (100) (1)4 - 5Cs5 (1)°
=(100)>-5(100)*+ 10 (100)3-10 (100)2 +5 (100) - 1

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

=9509900499

Question 10

Using Binomial Theorem, indicate which number is larger (1.1)10000 or 1000.
Answer:

By splitting the given 1.1 and then applying binomial theorem, the first few terms of
(1.1)10000 can be obtained as
(1.1)10000 = (1 + 0.1)10000
= (1 + 0.1)10000C1 (1.1) + other positive terms
=1+ 10000 x 1.1 + other positive terms
=1+ 11000 + other positive terms
> 1000
(1.1)10000 > 7000

Question 11

Find (a + b)4 - (a - b)%. Hence, evaluate

(V3+42) -(VB=2)"
Answer:

Using binomial theorem the expression (a + b)* and (a - b)4, can be expanded
(a+b)*=4Coa*+4Cra3b +*Cza%2b2+4Czab3+4Csb*
(a-b)*=%Coa*-4Cra3b +*Cza2b?-4Cza b3+ 4Cs b*

Now (a+b)*- (a-b)*=4Coa*+4Cra3b +4Cza2b2+4Czab3+4Csb*-[*Coad-4Cia3b +*C2a2 b2-4Cza
b3 + 4C4 b?]

=2 (*C1a3b +4C3 ab?d)

=2 (4a3 b + 4ab3)

= 8ab (a2 + b?)

Now by substituting a = V3andb=v2we get

(V3 +V2)4- (V3 -v2)* =8 (V3) (vV2) {(/3)2 + (v2)2}

=8 (V6) (3 +2)

=406

Question 12
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Find (x + 1)6 + (x - 1)6. Hence or otherwise evaluate

Vz+ 1) +(VZ-1)°
Answer:

Using binomial theorem the expressions, (x + 1)¢and (x - 1)¢ can be expressed as
(x +1)6=6Cox®+6C1 x>+ 6Cz x* + 6C3 x3 + 6C4 x2 + 6C5 X + 6C¢

(x-1)6=06Cox6-6Cy x>+ 6C x%-6C3x3+6Cyx2-6C5x+6Ce

Now, (x + 1)¢ - (x - 1) = 6Co X6 + 6C1 X5 + 6C2 x* + 6C3 X3 + 6C4 X2 + 6C5 X + 6Cg = [6Co X6 - 6C1 X5
+6Cy x* - 6C3 x3 + 0C4 x2- 6Cs5 X + 6C¢]

=2 [6Co x6 + 6Cz x* + 6C4 x2 + 6C¢]

=2 [x6 + 15x4 + 15x2 + 1]

Now by substituting x = V2 we get

(V2+1)6-(2-1)6=2[(V2)6 +15(V/2)4 + 15(v/2)2 + 1]
=2(8+15x4+15x2+1)

=2(8+60+30+1)

=2(99)

=198

Question 13

Show that 9n+1 - 8n - 9 is divisible by 64, whenever n is a positive integer.
Answer:

In order to show that 9»*1 - 8n - 9 is divisible by 64, it has to be show that 9»*1 - 8n - 9 =64 k, where k
is some natural number

Using binomial theorem,

(L+a)m=mCo+mCra+mCra+...+mCpham
Fora=8and m=n+ 1 we get

(1 + 8) n+l = n+1C0 + n+1C1 (8) + n+1C2 (8)2 + ... .+0+1C n+l (8) n+1
9+1=1+(n+1)8+82 [n+1C2 + n+1C3 (8) + .... + "*1 C n41 (8) 11]
9n+1=9 + 8n + 64 [n+1C2 + n+1C3 (8) + .... + ™1 C 41 (8) ™1]
On+1-8n-9=64Kk

Where k = [**1C; + 2*1C3 (8) + .... + ™*1 C 41 (8) ™1] is a natural number
Thus, 97+1 - 8n - 9 is divisible by 64, whenever n is positive integer.
Hence the proof

Question 14

Prove that
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n
z 3" " Cr4"
r=0

Answer:

n

S @ = @by

r=0
On right side we need 4" so we will put the values as,
Puttingb = 3 & a =1 in the above equations, we get

n

(7)) @ eyr=a+3)"
r

r=0

Y wer=er
=0

> () er=@r
r=0

Hence proved

Exercise 8.2

Question 1

Find the coefficient of
x5in (x + 3)8

Answer:

The general term Tr+1in the binomial expansion is given by Tr+1=" Ca™T br
Here x° is the Tr+1term so a=x, b = 3 and n =8

Trse1=8Cr X8-r 3T, (1)

For finding out x>

We have to equate x>= x8

=r=3

Putting value of r in (i) we get

T3+1=8C3 x8-3 33

Ty =5 ¥ x> x 27

=1512 %5
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Hence the coefficient of x5= 1512

Question 2
aSb7 in (a - 2b)12.
Answer:

The general term Tr+1in the binomial expansion is given by Tr+1 =" C arbr
Herea=a,b=-2b&n =12

Substituting the values, we get
Tre1=12Cral?r (-2b) r.......... (1)

To find a°

We equate al?r=a>

r=7

Putting r = 7 in (i)

Tg = 12C7 a3| (-2b)7

Ty == X x5 X (=2)7 b

=-101376 a> b?

Hence the coefficient of a5b7=-101376

Question 3

Write the general term in the expansion of
(x2 - y)°

Answer:

The general term Tr+1 in the binomial expansion is given by
Tr#l=nCrarrbr...... (i)

Herea=x%n=6andb=-y

Putting values in (i)

Tr+1 - 6Cr X 2(6_1-) (_1) ryr

6! xXlZ—er(_l)rxyr

:r!(6— r)!

:_r1 o! Xxlz—zrxyr
ri(6—r1)!

=-1r6C; x12-2r, yr

Question 4
(x2-yx)12,x % 0.

Answer:
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The general term T:+1 in the binomial expansion is given by Tr*1=nC  anT br
Heren=12,a=x%?and b =-yx

Substituting the values we get

) :12Cr x x2(12-r) (_1)r yr X

12!

= X x12-2rx (-1)rx yr
ri(12—r)! ( ) y

:_r1 6! Xle—eryr
ri(6—r1)!

= -1r 12¢cr x24-2r, yr

Question 5

Find the 4th term in the expansion(x - 2y) 12
Answer:

The general term T+ in the binomial expansion is given by Tr+1 =2CanT br
Herea=x,n=12,r=3 and b = -2y

By substituting the values we get

Ty = 12C3 X9 (-2y) 3

_12'x11 x10 x8 % x93
T 3x2x1 Y
=1760 x%y3

Question 6

1

3—&)18,x *0

(9x -
Answer:

The general term Tr+1 in the binominal expansion is given Tr+1=2Ca"T br
Herea=9xb=-——n=18andr=12

3Vx
Putting values
Tis = 22 gy 18-12 Ly
3= e 7% (_ W?)

12 6w L L
x 30X X7 X = X o

_ (18 x17 x16 x15 x14 x13 x12!)

12! X 6 X5 x4 x3 x2 x1
= 18564

Question 7
Find the middle terms in the expansions of
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(3-%)

Answer:

7

Here n - 7 so there would be two middle terms given by

(n+1th)term = 4% and (HTH + 1) thterm = 5%
We have

a:3,n:7andb:—§

For T4r=3

The term will be
Tr+]_ = C r anr br

1= 3t (-2)

6
7 X6 X5 X4 4 x
=———— X 3* X
3 x2 x1 23 33
105 g

FOF T5 term,r =4
The term Tr+1 in the binominal expansion is given by
Tr+1 =n C rar br

4
71 x3
s BED)
5= 731 5 6
7 X6 X5 X4! P 3 NEOEES
= Y =
4131 24 34 48
uestion 8
10
X
G+ 9)
Answer:

6262969699

. . . : 1\ .
Here n is even so the middle term will be given by (%) term = 6™ term the general term Tr.1 in the

binominal expansion is given Tr+1="Cra»" br
Nowaz%,b:9y,n: 10andr=5
Substituting the values

! X 5 5
Te = —2- x (E) x (9y)
10 X9 X8 X7 X6 X5! 5
= X —x 310 x y5
51 %5 x4 x3 x2 x1 35

= 61296 x°y°

Question 9
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In the expansion of (1 + a) ™0, prove that coefficients of am and an are equal.
Answer:

We know that the general term Tr+1 in the binomial expansion is given by Tr+1 = C;anT br
Heren=m+n,a=1and b=a

Substituting the values in the general form

TH_1 — m+n Cr 1m+n_r ar

=m+n Crar............ (i)

Now we have that the general term for the expression is,
Tr+1 — m+n Cr ar

Now, for coefficient of am

Tm+1 Sl Cm am

Hence, for coefficient of am, value of r = m

So, the coefficient is ™ C 1,

Similarly, Coefficient of an is ™ C

. _ (m+n)!
o Cm 1l mln!
}
And also, ™ Cy, = )
min!
2 - . (m+n)!
The coefficient of am™ and a" are same that is 1

Question 10

The coefficients of the (r - 1)th, rth and (r + 1)th terms in the expansion of (x + 1)n are in the
ratio 1: 3 : 5. Find n and r.

Answer:

The general term Tr+1in the binomial expansion is given by Tr+1 = "Cr an T br
Here the binomial is (1+x)?»witha=1,b=xandn=n

The (r+1) th term is given by

T(r+1) - nCr 1n—r xr

Trs1) =0Cr X"

The coefficient of (r+1)t term is "C;

The rthterm is given by (r-1) th term

T(r+1-1) =nCr-1 xr-1

Trq1=1Cpq xr1

= the coefficient of rth term is "Cr.1

For (r-1) th term we will take (r-2)th term

Tr24+1="Crp X2

Tr1="1Cr-2 X2

=~ the coefficient of (r-1)t term is Cr-2

Given that the coefficient of (r-Dt™ rth and r+1thterm are in ratio 1:3:5
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Therefore,
the coeffiecient of r—1th term 1
cofficient of rth term T3
nc
r=2 _ l
mcT3
r—1
n!
(r—1D!'(n—r+1)!
On rearranging we get
n! r-D!n—r+1)! 1
(r=2)!(n—r+2)! n! T3
By multiplying
r-1) (r-2)n-r+1) _ 1
(r=2)ln-r+2). 3
r=Dm-r+1)! 1
(n—r+2)(n—r+1)! 3
On simplifying we get
(r=1) _ 1
(n—-r+2) 3
=3r-3=n-r+2
>n-4r+5=0............ 1
Also
the coeffiecient of r' term 1
cofficientl of r+1th term 3
ni
_, TG _ L
— . 3
r!(n—r)!
On rearranging we get
n! ri(n—r)! 1
(r—D!(n—r+1)! e el
By multiplying
rr-Dnh-r) 1
r-D!(n—r+1)! 3
r(n—r)! o
(n—r+1)! 3
r(n—r)! 1
(n-r+2)(n—r)! 3
On simplifying we get
r( 1
(n—r+1) T3
the coeffiecient of rth term _ 1
cofficient] of r+1term 3
n:
- T _ !
- 3
rl(n—r)!

On rearranging we get
=5r=3n-3r+3

=>8r-3n-3=0.cccuuvn 2
We have 1 and 2 as
n-4r+5=0............ 1
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Multiplying equation 1 by number 2
2n-8r +10 =0......coeeen.e. 3

Adding equation 2 and 3

2n -8r +10 =0

-3n-8r-3=0

=>-n=-7

n=7andr=3

Question 11

6262969699

Prove that the coefficient of xn in the expansion of (1 + x)2 is twice the coefficient of x" in the

expansion of (1 + x)2n-1

Answer:

The general term T:+1 in the binomial expansion is given by Tr:+1 = 2Cr a7 br

The general term for binomial (1+x)2"is

Tr+1 = anr XA, £ A 1
To find the coefficient of x»
r=n

Tn+1 = 2nCn xn

The coefficient of x = 2nC,

The general term for binomial (1+x)4-1is

Tr+1 - 2n-1Cr xr

To find the coefficient of x»

Puttingn =r

Tre1= Zn—lcr xn

The coefficient of x» = 2n-1C,

We have to prove

Coefficient of x" in (1+x) 2n = 2 coefficient of x" in (1+x) 21

Consider LHS = 2n(Cy

_ 2n!

T n1@2nl-n)!

_ 2n!

- nl(n)!

Again consider RHS = 2 x 2n-1(C,

_ o 5 (n=D!

- n!(2n—1-n)!

(2n-1)!

nl(n—1)!

Now multiplying and dividing by n we get
Gn-)t on
nl(n—-1)! n

_2n (2n-1)!

T an (n-1)!

=2 X
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_ 2n!

" nin!

From above equations LHS = RHS
Hence proof

Question 12

Find a positive value of m for which the coefficient of x2 in the expansion (1 + x)™mis 6.
Answer:

The general term Tr+1 in the binomial expansion is given by Tr+1 = 2Cr a®rbr
Herea=1,b=xandn=m

Putting the value

Tr+1 = m CplmeExE

=m Cr Xr

We need coefficient of x2

~ puttingr =2

T241=mC2 X2

The coefficient of x2 = m(C;

Given that coefficient of x2 =mC = 6

m! _
21m=2)!
m (m-1)(m-2)! 6
2 x1 x(m=2)!

>m(m-1)=12

= m2-m-12 =0

> m?-4m+3m-12=0
>m((m-4)+3(m-4)=0

= (m+3) (m-4)=0

>m=-3,4

We need positive value of m so m = 4

Miscellaneous Exercise

Question 1

Find a, b and n in the expansion of (a + b)» if the first three terms of the expansion are 729,
7290 and 30375, respectively.

Answer:

We know that (r + 1) thterm, (Tr+1), in the binomial expansion of (a + b) n is given by
Tr+1 - nCr an-t br
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The first three terms of the expansion are given as 729, 7290 and 30375 respectively.
Then we have,

Ti=1Cpan0b0=ar=729....1

Tz=1Crartbl =nar~tb =7290...2

T3=nCza™2b2=n(n-1)/2an-2 b2 =30375......3

Dividing 2 by 1 we get

na™1pan —@

729
nba=10........ 4
Dividing 3 by 2 we get
n(n-1)ar2bz2nam™lb 20575

7290

= (n-1)b2a= J0575

s0¥75x2 _ 25
:(n—l)ba= 7290 = ?
—nba—2= 2

a 3

=10- ba= =
>ba=10-2=2 . L. (5)
From 4 and 5 we have
n.5/3=10
n==6
Substituting n = 6 in 1 we get
a®=729
a=3
From 5 we have, b/3 =5/3
b=5

Thusa=3,b=5andn=76

Question 2

Find a if the coefficients of x2 and x3 in the expansion of (3 + a x) ? are equal.
Answer:

We know that general term of expansion (a + b) n is
Tre1= (E) A" Thr

r

For (3 + ax)’
Puttinga=3,b=ax&n=9
General term of (3 + ax)? is

Tr+1: (g) 3n—r (ax)r
Tr+1= (;) 3n_rarxr
Since we need to find the coefficient of x" and x3 therefore
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Forr=2
Tr+1= (g) 3“‘3a3x3
Thus coefficient of x3 G) 3n—353

Given that coefficient of x? = coefficient of x3
= (2) 3n-2,2 (2) 3n-3,3
2 3

9! _ 9!
= X 377232 =

21(9-2)! 31(9-3)!
317232 21(9-2)!
3n-333 © 31(9-3)!
3=2)-m=3) 2171

~ 316!

n—3a3

=
a

3 7
:_—_
a

3
~a=9/7
Hence,a=9/7

Question 3

Find the coefficient of x5 in the product (1 + 2x)6 (1 - x)7 using binomial theorem.
Answer:

(1 +2x)6=15Cp + 6C1 (2x) + 6C2 (2x)% + 6C3 (2x)3 + 6C4 (2x)* + 6Cs (2x)° + 6Ce (2x)°

=1+ 6 (2x) + 15 (2x)% + 20 (2x)3 + 15 (2x)* + 6 (2x)° + (2x)°

=1+12x+60x2+ 160 x3 + 240 x* + 192 x> + 64x6

(1-%x)7=7Co-7Cy (x) +7Cz2 (x)%2-7C3 (x)3 +7Cq (x)* - 7Cs (x)° + 7Cs (x)° - 7C7 (x)7

=1-7x+21x% - 35x3+ 35x%- 21x°> + 7x6 - X7

(1+2x)6(1-x)7=(1+12x+60x2+ 160 x3+ 240 x*+ 192 x> + 64x°) (1 - 7x + 21x2 - 35x3 + 35x* -
21x5 + 7x6 - X7)

192-21=171

Thus, the coefficient of x5 in the expression (1+2x) ¢(1-x)7is 171.

Question 4

If a and b are distinct integers, prove that a - b is a factor of an - bn, whenever n is a positive
integer. [Hint write a» = (a - b + b) " and expand]

Answer:

In order to prove that (a - b) is a factor of (a» - bn), it has to be proved that
a" - bn =k (a - b) where k is some natural number.

acan be writtenasa=a-b+b

an=(a-b+b)=[(a-b)+b]"

=1Co(a-b)r+nCi(a-b)»1b+.... +0C, b0
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an-br=(a-b)[(a-b)»1+nC;(a-b)1b+.... + 1 Cp bn]
an-bn=(a-b)k

Where k=[(a-b)»1+nCy (a-b)»1b+..... +1 C 4 b"] is a natural number
This shows that (a - b) is a factor of (a» - b?), where n is positive integer.

Question 5

Evaluate

(V3+v2)°' - (V3-v2)°
Answer:

Using binomial theorem the expression (a + b) ¢and (a - b) ¢, can be expanded
(a+b)6=6Coat+06Cia>b +°Cza*b?+°C;3 a3 b3 +6Csa%b* + 6Csab>+Ce b®
(a-b)6=06Cpab-6Cia>b +°Cza*b?-6Cz a3 b3 +°6Csa?b*-6Csabd+6Ce bo

Now (a+b)®-(a-b)6=06Coab+6Csa’b +6Cza*b?+6C; a3 b3+ °6Csa?b* +6Csab>+ Cs b®
- [6Coa®-6Cqia%b + 6Cz a* b? - 6C3 a3 b3 + 6C4 a2 b* - °Cs a b> + 6Ce b®]

Now by substituting a = V3 and b = V2 we get

(V3 +V2)6- (V3 -v/2)6 = 2 [6 (v/3)5 (V2) + 20 (v¥/3)3 (W/2)3 + 6 (V3) (/2)]

= 2 [54(V6) + 120 (V6) + 24 V6]

=2 (V6) (198)

=396 V6

Question 6

Find the value of

a2 +VaZ— 1) — (a2—va?— 1)
(
Answer:

Firstly the expression (x +y)* + (x — y)* is simplified by using binomial theorem
(x + y)* = 4Cox* + 4C1x3y + 4Cax2y2 + *+ Caxy3 + *Cayt
= x4 + 4,3y + 6x2y2 + 4yy3 + y4
(x — y)* = 4Cox* - 4C1x3y - 4C2x2y? - 4C3xy3 + 4Cay*
= x4 + 4,3y + 6xX2y2 - 4yy3 + y*
A+ + =yt =2 (x4 6x2y? +yh)
Puttingx =a”* andy = /a? — 1, we obtain
4 4
(@ +VaZ—1) — (a2 —VaZ? - 1)

2 4
=2[(@)*+ 6(a®)? (VaZ— 1) + (VaZ - 1) |
=2 [a® + 6a* (a®> — 1)+ (a® — 1)?]

:2[a8 + 6616 _ 6a4 4+ a4 _ 2612 + 1]
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2 [a® + 6a® — 5a* — 2a% + 1]
= 2a® + 12a® — 10a* — 4a® + 2

Question 7

Find an approximation of (0.99)5 using the first three terms of its expansion.
Answer:

0.99 can be written as

0.99=1-0.01

Now by applying binomial theorem we get
(0.99)5=(1-0.01)5

=5Co (1)°>-5C1 (1)# (0.01) +5C2 (1)3(0.01)2
=1-5(0.01) + 10 (0.01)2
=1-0.05+0.001

=0.951

Question 8

Find n, if the ratio of the fifth term from the beginning to the fifth term from the end in the
n
expansion (W + 4—55) ofis/6:1

Answer:

In the expansions (a + b) 4, if n is even then the middle term is (n/2 + 1)* term

N I 2 0 L ) L S ) n! 4
&(V)" () - Ty 3= T (V2

n— 45\ i
ncm4(</i)4 () 7 = 6152 8 g 2 B2 = [ oy L

(42 (437 Jo—94 [ (43)

6.4(n '4)4| (V3)": (n 4)4| 4{) = V6:1

&2 6 _ gz,
= e Vv6:1
:>(\/67) X(\/j) N
=(V6)" =366
= 6% = 62

4 2

n__ 5
=1=3

:n:4xg= 10
Thus the value of n = 10
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Question 9

Expand using Binomial Theorem

(1+3- 5)4,x +0

Answer:

(1+3- 3)4,x #0
6 (19" (143 () s (143 @ +3) (v
=(143) -4 (1+3) (§)+6(1+X+ﬁ) (@)=t (42 (&) + 5
(e S e F-k T
:(1+§)4-X§(1+§)3+ Z+=+e-Z+3m
Again by using binomial theorem to expand the above terms we get
(1) st ot ea (B) . () )

=1+4x5+ 6 X §+ 4 X §+£

B

=1+2x + ﬁ + ﬁ + X_ ............
() et () e (e

3x x3

= 1 ar 7 5 T + ? ..............
From equation 1, 2 and 3 we get

3x? x3 x* 8 3x . 3x2 16
—1+2X+—+? E-4;(1+7+T+ )+—+—+6——+—
—1+2X+—X+ +——;— 12—6X—X+ +—+6——+—

=;+ X—z— X—3+ X—4— 4x + 7+ 7+ E— 5

Question 10

Find the expansion of (3x2 - 2ax + 3aZ)3 using binomial theorem.
Answer:

We know that (a + b)3 =a3+ 3aZb + 3abZ + b3

Putting a = 3x2& b =-a (2x-3a), we get

[3x2+ (-a (2x-3a))]3

= (3x2)3+3(3x2)%(-a (2x-3a)) + 3(3x2) (-a (2x-3a)) 2 + (-a (2x-3a))3

For more Info Visit - www.KITest.in

6262969699

8.18




For Enquiry — 6262969604 6262969699

= 27x6 - 27ax* (2x-3a) + 9a2x2 (2x-3a) 2 - a3 (2x-3a)3

= 27x6 - 54ax> + 81aZx* + 9a2x? (4x2-12ax+9a?) - a3 [(2x) 3- (3a) 3 - 3(2x) 2(3a) + 3(2x) (3a) ?]
= 27x6 - 54ax5 + 81a2x*+ 36a2x* - 108a3x3 + 81a*x? - 8a3x3 + 27a® + 36a*x? - 54asx

= 27x6- 54ax5+ 117a2x* - 116a3x3 + 117a*x? - 54a5x + 27a%

Thus, (3x2 - 2ax + 3a2)3

= 27x6 - 54ax5+ 117a2x*- 116a3x3 + 117a*x2- 54a5x + 27a%
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