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Exercise 8.1

Q1 Expand the expression (1 — 2z)°

Answer.

(1 - 2z)°

=5 Co(1)® =5 C1(1)*(2x) +° C2(1)3(2x)? —5 C3(1)%(2x)3 +° Ca(1)}(2x)* —° C3(2x)"
=1-5(2z) 4+ 10 (42%) — 10 (82%) + 5 (16z*) — (322?)

= 1— 10z + 40z — 80z® + 80z* — 322°
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02 Expand the expression ( 2 ﬁ)
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Q3 Expand the expression (2z — 3)°
Answer. By using Binomial theorem, the expression (2 — 3)° can be expressed as
(2z — 3)% =0 Cy(22)° - C1(22)°(3) +° Cy(22)*(3)* —* C3(22)*(3)?
= 642 — 6 (322°) (3) + 15 (16z") (9) — 20 (82*) (27)

+ 15 (42°) (81) — 6(2)(243) + 729
= 6425 — 5762° + 2160z* — 43202° + 486022 — 2916z + 729
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Q4 Expand the expression (% + %)



Answer. By using Binomial Theorem, the expressio
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1\6
Q5 Expand the expression (:c + ;)

Answer.

(x+ 1) =0 Colx® +9 Cu(a) (1) 45 Gt (L)

+6C3(X)3<%)3 46 C4(x)2<%)4 46 Cg(x)<%)5 46 CG<%)6

v (2) 1500 (2) 307 () 150 (3) #6) (2) +

=20+ 62! + 1522 +20+ 2 + & + L
T T T

Page : 167, Block Name : Exercise 8.1

Q6 Using binomial theorem, evaluate (96)3

Answer.
96 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, 96 = 100 — 4
. (96)% = (100 — 4)*
=3 0, (100)* —* C1(100)%(4) +3 C.(100)(4)* —* C3(4)*
= (100)® — 3(100)%(4) + 3(100)(4)* — (4)*
= 1000000 — 120000 + 4800 — 64
= 884736
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Q7 Using binomial theorem, evaluate (102)°

Answer.
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)°
=* 0p(100)° + C;(100)*(2) +° C2(100)3(2) 4-° C5(100)*(2)*
= (100)° + 5(100)*(2) + 10(100)3(2)? + 10(100)%(2)3 + 5(100)(2)* + (2)°
= 1000000000 + 1000000000 + 40000000 + 80000 + 8000 + 32
= 11040808032
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Q8 Using binomial theorem, evaluate (101)*

Answer.
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)* +* C1(100)%(1) +* C5(100)%(1)? +* C5(100)(1)% +* C4(1)*
= (100)* + 4(100)3 + 6(100) + 4(100) + (1)*
= 100000000 + 400000 + 60000 + 400 + 1
= 104060401
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Q9 Using binomial theorem, evaluate (99)°

Answer.
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)°
=5C(100)° —° C1(100)*(1) +° C2(100)3(1)® —° C3(100)*(1)?
+3 C4(100)(1)* = C5(1)°
= (100)5 — 5(100)* + 10(100)% — 10(100)? + 5(100) — 1
= 10000000000 — 500000000 + 10000000 — 100000 + 500 — 1
= 10010000500 — 500100001
= 9509900499
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Q10 Using Binomial Theorem, indicate which number is larger (1.1)1°0% or 1000

Answer.

By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1.1)1%0% ca

n

be obtained as
(1'1)10000 — (1 4 0.1)10000

= (14 0.1)1990¢, (1.1) + Other positive terms
=14 10000 x 1.1 + Other positive terms
=1+ 11000 + Other positive terms

> 1000

(1.1)10000 > 7000
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Q11 Find (a + b)* — (a — b)*. Hence, evaluate (v/3 + v/2)* — (v3 — v2)*



Answer. Useing Bionomial Theorm, the wxpression (a + b)* and (a — b)*, can be expanded as
(a+b)* =* Coa* ++ C1a®b ++ C2a?b? +2 C3ab® +1 Cyb*
(a — b)* =* Cpa* —* C1a®b +* Coa?b® —* C3ab® +* Cyb*
s (a+b)* = (a—b)* =* Coa* +* C1a®b +* Cra?b? +* Csab® +* Cyd*
~ [1Coal — C1a®b +1 Cra?h? 1 Cyab? + Cyb' |

=2 (1C1a%b +1 Cyab) = 2 (4a’b + 4ab”)
=8ab (a2 + b2)

By putting a = /3 and b = /2, we obtain

(V3+v2)!' = (V3-v2)' =8(v3)(v2) {(v3)* + (v2)*}
— 8(v6){3 + 2} = 406
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Q12 Find ( + 1)8 + (z — 1)% . Hence or otherwise evaluate (v/2 + 1)6 + (v/2 — 1)8

Answer.
Using Binomial Theorem, the expressions, (z + 1)% and (z — 1)®, can be expanded as

(z +1)8 =6 Cyxb +5 C12® +6 Coz* 46 C323 +5 Cyx® +5 Csz +6 C;
(x —1)8 =6 Cyab -6 C12° +6 Coz* - C323 +6 Cyx? -6 Cyz +6 C;
(x4 1)+ (x—1)% =2 [0Cox® +°8 Cox? + Cyx? 48 Cy]
=2 [x% + 15x* + 15x* 4 1]
By putting x = 1/2, we obtain
(VZ2+1)°+ (vV2-1)° =2[(v2)° +15(v2)" + 15(v2)* + 1]
=2(8+15x4+15x2+1)
= 2(8 4+ 60+ 30 +1)
— 2(99) = 198
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Q13 Show that 9""! — 8n — 9 is divisible by 64, whenever n

Answer.
In order to show that 9" — 8n — 9 is divisible by 64, it has to be proved that,
9"l _8p—9= 64k, where k is some natural number

By Binomial Theorem,

(14 a)™ =" Cy+™ Cra +™ Cra® + ... +™ Cpa™

For a = 8 and m = n + 1, we obtain

(1 + 8)n+1 _n+l Co +n+1 C1(8) +n+1 02(8)2 N +n+1 Cos1 (8)n+1

= 9" =1+ (n+1)(8) + 8 ["Co +" Cs x 8+ ...+ Crya (8)" ']

= 0" =94+ 8n+64["1Co +1 Cs x 8 + ...+ Coir (8) Y]
= 9" _ 8n — 9 = 64k, where k =""1 C2 +""1 C3 x 8 4 ... +"1 C,,41(8)" ! is a natural number

Thus, 9" — 8n — 9 is divisible by 64, whenever n is a positive integer.
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Q14 Prove that 3"/ 3™C, = 4"

Answer. By Binomial Theorem,

S Cua™ b = (a+ b)"

By putting b = 3 and a = 1 in the above equation, we obtain
Do Cr(1)" T (3) = (1 +3)"
= > ,3"C, =4"

Hence, proved.
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Exercise 8.2

Q1 Find the coefficient of z° In(x + 3)®

Answer.
It is known that (r + 1) ® term, (7}.,;), in the binomial expansion of (a + b)" is given by
Tri1 =" Cra™ bt
Assuming that x° occurs in the (r + 1) *' term of the expansion (z + 3)%, we obtain
Tr1 =2 Cp(2)*H(3)"
Comparing the indices of z in z° and in T,.1, we obtain
r=3

Thus, the coefficient of z° is 3C3(3)? = 2 x 3% = 2150 . 33 = 1512
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Q2 Find the coefficient of a®b” In(a — 2b)!?

Answer.
It is known that (r + 1) ™ term, (T;41), in the binomial expansion of (a + b)" is given by

Tr+1 _n Cran—lbr

ab” occurs in the (7 + 1) ™ term of the expansion (a — 2b)!2,
Tr+1 —12 Cr(a)12fr(_2b)/ —12 Cr(_2)/(a)12fT(b)r

Thus the coefficient of a®b” is

207(—2)" = — 22 . 2T = 20987 . o7 — _(792)(128) = —101376
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Q3 Write the general term in the expansion of (w2 — y) 0
Answer.

It is known that the general term 7, ; {which is the (r + 1) *® term } in the binomial

expansion of (a + b)" is given by Tr41 =" Cra™ 0"



Thus, the general term in the expansion of (:c2 — y6) is

6— _
Toa =0 C1(2) " (—9) = (F17C, 2™y
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Q4 Write the general term in the expansion of (m2 — yac) 12, x#0

Answer.
It is known that the general term 7’1 { which is the (r 4+ 1) term } in the binomial

expansion of (a + b)" is given by 7,1 =" C,a™ 7b"
Thus the general term of expansion of (:1c2 — ya:) 2 is
12—t g
Tr+1 _12 Cr (X2) (—yx)r — (—1)1'12Cr . X2+2r . yr . XT = (_1)rCr . X24 Y
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Q5 Find the 4*® term in the expansion of (z — 2y)'2

Answer.
It is known that (r + 1) *® term, (7},), in the binomial expansion of (a + b)" is given by

Tr+1 _n Clan—lbl
Thus, the 4 term in the expansion of (z — 2y)'? is
Ty = Ty = Gyla)2 3(—29)° = (—1)° - 22 .20 (2)3 -yt = —2ZLI0 . ()3:443 _ 17609
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18
06 Find the 13" term in the expansion of (93@ — ﬁ) ,x#0

Answer.
(r +1)™ term, (T,.1), in the binomial expansion of (a + b)"

12
1
T3 = Tiay1 =5 Cpa(9x)18712 (——3\&)

BT RS R A T
~ (1 55 00" (5) (;5)

_1817-16-15-14-13-120 (1Y (1
- 1216 -5-4-3.2 %) 312

= 18564
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7
Q7 Find the middle terms in the expansions of (3 — %3)

Answer. It is known that in the expansion of (a + b)™, if n if n is odd then there are two middle terms, namely

n+1 th n+1 t
(T) term and (T + 1) Term



3\ 3 7 9
Ty = T3 =" C3(3)"? <—X—> = (-1P=—.3*. =

6 314! 63
= -_— 7 i 6 ) 5.4! . 4 . 1 . xg f— —ﬁxg
3-2.4! 23 .33 8
7 7—4 <\ 4.7 3, x12
Ts = Tay =7 C(8) 1 (=%) = (~1)'7:(3)°- =7
_ 7654 33 12 _ 35,12
= a3z g T T ¥

7
3
( - x—) are — lg—5m9 and %mu
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08 Find the middle terms in the expansion of (% + 9y)

Answer.
th
It is known that in the expansion (a + b)", if n is even, then the middle term is (% + 1)

term.
5

10-5
Te = T541 =" C5(§) (9y)° = 511_%'1 "

35
_ 1098765 1 3 55
T 54.3.2.5! 35 Xy

=252 x 3° . x° - y® = 61236x°y°

9% .0
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Q9 In the expansion of (1 + a)™*", prove that coefficients of a™ and a"

Answer.

It is known that (r + 1) *® term, (7,11), in the binomial expansion of (a -+ b)" is given by
Tr+1 =n C.a"Tb"

Assuming that a™ occurs in the (r + 1) * term of the expansion (1 + @)™, we obtain
T7'+1 :ern Cr(l)m+nir(a)r :ern C?"a’,r

Therefore, the coefficient of a ™ is

m + nCy — (m+n)! _ (m-+n)!

m!(m+n—m)! m!n!

Assuming that a™ occurs in the (k + 1) *® term of the expansion (1 + a)™"", we obtain
Thi1 _m+n Ck(l)ernfk(a)k _m+n Ck(a)k
Therefore, the coefficient of a ™ is
(m+n)! (m+n)!
n!(m+n-n)! = n'm!
Thus, from (1) and (2), it can be observed that the coefficients of a™ and a™ in the expansion of

(1 + a)™*" are equal.

m + nC, =
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Q10
The coefficients of the (r — 1) ™ »*™ and (r + 1) ™ terms in the expansion of (z + 1)"
are in theratiol: 3 : 5. Find n and r.



Answer.

It is known that (k + 1) *® term, (Ti,1), in the binomial expansion of (a + b)" is given by

Tk+1 =t Ckan_kbk

(r — 1) *® term in the expansion of (z + 1)"is T, _; =" C,_5(z)" "2(1)("=2) =" C,_5zn"+2

r't term in the expansion of (x 4+ 1) is Ty =" C;_1(x)* "D (1)t~ =2 ¢, x» ™!
Therefore, the coefficients of the (r — 1)t #* " and (r + 1) *® terms in the expansion of (z + 1)
are "C,_," C,_1, and "C, respectively.

since these coefficients are in the ratio } 1 : 3 : 5, we obtain

nCT*2 _ 1 "CT* — 3
"C., 3 and "C’,r1 -5
"C,_q n! (r—1)(n—r+1)!
nC,_y  (r—2)(n—r+2)! . n!
(r—1(r—-2)!(n—r+1)!
N n!
(r—1)(r—2)(n—r+1)!
o r=-2)(n—r+2)(n—r+1)!
= 1
Con—r+2
. -1 1
*n-r+2 3
=3r—-3=n—-r1r+2
=n—4r+5=0
"Cro1= n! rl(n-r)! r(r—1)!(n—r)!
"G DD X T a T D)D) (o)
- nfl;Jrl
T _ 3
“n-1+l1 5

= br=3n—3r+3

=3n—-8+3=0

Multiplying (1) by 3 and subtracting it from (2), we obtain
Putting the value of 7 in (1), we obtain

n—124+5=0

=>n="7

Thus,n=7andr =3
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Q11
Prove that the coefficient of z" in the expansion of (1 + z)? istwice the coefficient

of z" in the expansion of (1 + )" 1.

Answer.

It is known that (r + 1) *® term, (7,,1), in the binomial expansion of (a -+ b)" is given by
Ty =" Coa" 0"

Assuming that " occurs in the (7 + 1) *® term of the expansion of (1 + x)?", we obtain
Ty =2 G, (1) (2) =21 C,(z)

Therefore, the coefficient of " in the expansion of (1 + )" is

n (2n)! (2n)! (2n)!
? Cp = n!(2n—n)! Tl (n!)2




Assuming that " occurs in the (k4 1) *® term of the expansion (1 + z)?"~!, we obtain
Tk+1 _2n-1 Ck(1)2n—1—k(m)k —2n—1 C’k(w)k
z" in the expansion of (1 4 )" !
(2n —1)! (2n —1)!
2n—1= =
n!(2n—1-—n)!  nl(n—1)!
2n - (2n — 1)! (2n)! 1[(2n)!
T 2n.nl(n—1)!  2.nln! 2| (n!)?
From (1) and (2), it is observed that
%(ann) —2n—1 Cy
:>2n Cn —9 (2n710n)
Therefore, the coefficient of " in the expansion of (1 + x)?" is twice the coefficient of z" in the

expansion of (1 + z)* 1.

Hence, proved.
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Q12
Find a positive value of m for which the coefficient of 2 in the expansion
(1+z)"is 6.

Answer.
It is known that (r + 1) *® term, (7,,), in the binomial expansion of (a -+ b)" is given by
Tr+1 _n Cranftbr
Assuming that 2 occurs in the (7 + 1) term of the expansion (1 + z)™, we obtain
Try1 =" Cr(1)™ ()" =" Cr(z)"
Comparing the indices of z in z? and in 7T}, ;, we obtain
r=2
Therefore, the coefficient of z2 is ™C,

It is given that the coefficient of 22 in the expansion (1 + z)™ is 6

S Ce=6
m! _
2(m—2)! 6
m(m—-1)(m-2)!
2x(m-2)! 6

=m(m—1) =12

=m?-m-12=0

=m?—-4m+3m—-12=0

= m(m—4)+3(m—-4)=0

= (m—-4)(m+3)=0

= (m—-4)=0or(m+3)=0

=>m=4orm= -3

Thus, the positive value of m, for which the coefficient of z? in the expansion
(1+2)"is6, is4.
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Miscellaneous Exercise



01
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.
It is known that (r + 1) *® term, (7,11), in the binomial expansion of (a -+ b)" is given by
Tppy =" Cra" '
The first three terms of the expansion are given as 729, 7290, and 30375 respectively.
Therefore, we obtain
T, =" Cya™ " = a™ = 729
Ty =" C1a™2b! = na™ b = 7290

Ty =" Cha" 2% = MU gn-2p2 — 30375
Dividing (2) by (1), we obtain
n—1pan _ 7290
na ba" = 729
= nba = 10

Dividing (3) by (2), we obtain
n(n — 1)a" 2b*2nan1p = 3B

7290
= (n — 1)b2a = 385

7290
_ 30375x2 __ 25
= (n—1)ba = S = 3
—nba—2=2%
a 3

=10 -ba=2

_ 25 _ 5

From (4) and (5), we obtain

n- % =10

=n=206

Substituting n = 6 in equation (1), we obtain
a® =729

= a =729 =3

From (5), we obtain

b _ 5 _

Thus,a =3,b=5, andn =6
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Q2 Find a if the coefficients of 22 and z* in the expansion of (3 + az)®

Answer.

It is known that (7 + 1) *® term, (7,,), in the binomial expansion of (a -+ b)" is given by
Trpr =" CraninT

Assuming that 2 occurs in the (7 + 1) term in the expansion of (3 + az)?, we obtain
Tr+1 -9 Cr(3)97t(a111)70 -9 Cr(3)9—ra/$r



Thus, the coefficient of z? is
9C2(3)° %% = 57 (3)"a® = 36(3)"a’
Assuming that 3 occurs in the (k + 1) *® term in the expansion of (3 + ax)®, we obtain

Tp1 =2 Ci(3)° *(azx)* =2 C,(3)" Fakz”

Thus, the coefficient of z3 is
9C3(3)°%a® = - (3)%° = 84(3)%a°
84(3)%a% = 36(3)"a?
= 84a =36 x 3
36x3 _ 104
84~ 84
=a=12
Thus, the required value of a is %

=a=
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Q3 Find the coefficient of z° in the product (1 + 2z)5(1 — z)”

Answer.
(14 22)5 =% Cy +° Cy(22) 40 Cy(22)% +5 C3(22) 40 Cy(22)*
+9 C5(2z)° +° Cg(22)"
=1+ 6(2z) + 15(2z)? + 20(2z)3 + 15(2z)* + 6(2z)° + (2z)°
=1+ 122 + 60z + 160z® 4 240z* + 19225 + 6425
(1 —2)" ="Co =" Cy(z) +" Ca(z)* =7 C3(x)* +7 Cy(z)"*
—7 Cs(z)° +" Cy(z)° =7 Cr ()"
=1— 7z + 212% — 352° + 352% — 212% + 726 — 27
S 422)8(1 — 2)7
= (14 12z 4 602 + 160z® + 240z* + 192z° + 642°) (1 — 7z + 212® — 352° + 35z — 212° + 72° — 27)
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04
If @ and b are distinct integers, prove that a — b is a factor of a” — b, whenever

n is a positive integer.

Answer.
In order to prove that (a — b) is a factor of (a™ — b"), it has to be proved that

a” — b" = k(a — b), where k is some natural number

It can be written that,a =a — b+ b
sa"=(a—b+b)"=[a—0b)+0b"
—" Cy(a—b)" +7 Cy(a — b)" b+ ... +7 Cp_1(a — B)b"L 47 C,b"
=(a—b)"+"Ci(a—b)"o+...+"Cp_1(a —b)b" 1 +b"
=a"—b"=(a—b)[(a—b)""+"Ci(a—b)"?b+...+" Cp1b"']
' —b" = k(a —b)
where, k= [(a — b)" ' +" Cyi(a — b)" ?b+ ... 4" C,_1b""'] is a natural number

This shows that (a — b) is a factor of (a” — b"), where n is a positive integer.
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Q5 Evaluate

(V3+v2) — (V3 — v2)°

Answer.
Firstly, the expression (a + b)% — (a — b)8 is simplified by using Binomial Theorem.

This can be done as

(a + b)8 =5 Cya® +° C1a®b +° Cra*b® +6 C3a®b® +6 Cya?b* +5 Csalb’® +5 Cyb®

= a% 4 6a°b + 15a*b? + 20a®b? + 15a%b* + 6ab® + b°

(a— b)6 =% Cpa’® —% C1a%b 4+ Cra'b? =% C3ab?® +° Cya’b? =% Csalb® +° Cgb®

= a® — 6a’b + 15a'b? — 20a°b® 4 15a°b* — 6ab’® + b°
Putting a = /3 and b = v/2, we obtain
(V3++v2)° - (V3 -+2)° = 2[6(+3)°(v2) + 20(v3)*(v2)* + 6(v/3)(v2)°]

= 2[54+/6 + 120/6 + 24+/6]
=2 x 198/6
= 396/6
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Q6 Find the value of

<a2 + \/mf + (a2 —Va?— 1)4

Answer.
Firstly, the expression (z + y)* + (z — y)? is simplified by using Binomial Theorem.

This can be done as

(:L' + y)4 :4 C()ZU4 +4 Cl$3y +4 02.’1121/2 ++ C3£Uy3 +4 C4y4

= z* + 423y + 622y? + dxy® + o*

(X _ y)4 _4 COX4 _4 ClX3y +4 C2X2y2 _4 ngy3 _|_4 C4y4

= x* — 4x3%y 4 6x%y? — 4xy® + y?

Sy ()t =2 (x 6Py +yY)

Putting x = a% and y = v/a? — 1, we obtain

2 2 4 2 2 4 4 2 2 4

(a +Va —1) +(a —va —1) :2[(a2) +6(a2) ( a2—1> +< a2—1) }
=2 [ag + 6a* (a2 — 1) + (a2 — 1)2]
:2[a8+6a6—6a4+a4—2a2+1}
:2[a8+6a6—5a4—2a2+1}
= 2a® + 12a® — 10a* — 4a® + 2
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Q7 Find an approximation of (0.99)5 using the first three terms of its expansion

Answer.



0.99 =1 —0.01
. (0.99)° = (1 - 0.01)°
=5 Cy(1)® =5 C1(1)*(0.01) 45 C4(1)3(0.01)?
=1 - 5(0.01) + 10(0.01)?
=1-0.05+ 0.001
= 0.951
= 0.951
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Q8
Find n, if the ratio of the fifth term from the beginning to the fifth term from the

end in the expansion of (\4/5 + %) isv/6:1

Answer.
th
It is known that in the expansion (a + b)", if n is even, then the middle term is (% + 1)

term.

)n4—n 1-2.(\4/?_))4 =" 12— = o
T N 6T

6.4!(n—4)! (n—a)dl ({3
- =V
LN Y

= (V6)" = 366

= 67 =63

~3-3

=n=4x2=10
Thus, the value of n is 10.
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. . . T 2 4
Q9 Expand using binomial theorem (1 + 35— ;) ,x#0

Answer.

It is known that (r 4+ 1) term, (T;41), in the binomial expansion of (a 4 b)" is given by
Tr+1 =" Cianilbl

Assuming that a™ occurs in the (7 + 1) ** term of the expansion (1 + a)™*™, we obtain
Tr+1 —m+a Cr(l)mwtafl(a)r —m+n CraT

Therefore, the coefficient of a™ is

(m4n)! _ (min)!
m!(m+n—m)l ~—  min!

m—+ a,, =

Therefore, the coefficient of a™ is
(m+n)!  (m+4n)!

nl(m+n—n)! —  nlm!

m + nC,, =



man (m+n)! (m+n)!
’ Cn = n!(m+n—n)! ~ Talml!

Thus, from (1) and (2), it can be observed that the coefficients of a™ and a™ in the

expansion of (1 + a)™*" are equal.
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Q10 Find the expression (3ac2 — 2az + 3a2)3 using binomial theorem

Answer.

It is known that (k4 1) *® term, (Tk.1), in the binomial expansion of (a + b)" is given b
Ty =" Cra™ o

Therefore, (r — 1) ™ term in the expansion of (z + 1)" is

Trfl _n 0172 (m)n—(r—Q)(l)(r—2) _n Cr72mn—r+2

[(3x2 — 2ax) + 3a2]°

—3 Co(3x2 — 2ax)° 43 C1 (3x2 — 2ax)” (3a2) +° Cs (3x2 — 2ax) (3a?)” 43 C3(3a2)°
— (3x% — 2ax)” + 3 (9x* — 12ax + 4a’x?) (3a?) + 3 (3x® — 2ax) (ga?) + 27a°

— (3% — 2ax)’ + 81a%x* — 108a%x® + 36a’x2 + 8la’x? — 5da’x + 27a

— (3x2 — 2ax)’ + 81a’x* — 108a%x® + 117a%x> — 5da’x + 27a°

Again by using Binomial Theorem, we obtain

2 3

(3:1: — 2a:v)

=3 C) (3:22)3 30y (3m2)2(2am) +3 Cy (32?) (2ax)? —* C3(2az)?

= 27z% — 3 (92*) (2az) + 3 (32?) (4a’z?) — 8a’z?

= 27z% — 54ax® + 36a’z* — 8a3z?

(31:2 — 2az + 3a2)3
= 2725 — 54ax® + 36a2z* — 8a®z3 + 8la’z? — 108a3x® + 117a%x? — 54a’z + 27a®
= 2725 — 54ax® + 117a%z* — 116a3z® + 117a*z? — 54a’z + 2748
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