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Exercise 8.1

Q1 Expand the expression (1 — 2z)®

Answer.

(1-2z)°

=5 Co(1)® =% C1(1)4(2x) +° C2(1)3(2x)? -5 C3(1)%(2x)? +° C4(1)}(2x)* —° C3(2x)°
=1~ 5(2z) + 10 (42?) — 10 (82%) + 5 (162*) — (32a?)

=1— 10z + 402> — 803 + 80z* — 32z°
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Q2 Expand the expression (; - 5)

Answer.
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Q3 Expand the expression (2z — 3)°

Answer, By using Binomial theorem, the expression (2z — 3)6 can be expressed as
(22 — 3)° =° Cy(22)° —* C1(22)°(3) +° C1(22)*(3)* —* Cy(22)*(3)°

= 64a° — 6 (322°) (3) + 15 (162") (9) — 20 (8z%) (27)

+ 15 (42*%) (81) — 6(2x)(243) + 729

= 64z® — 576> + 2160z! — 4320z + 4860z% — 2916 4 729
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Q4 Expand the expression (% + l)

x



&|»—-

Answer. By using Binomial Theorem, the expression (5

5 5 4 _
P ORLIONOREO
- 5+5(5) (2) +0(3) (5) +0(2) (D) +5 (5) () +
:2%:3 51 +1§7:+_+_+:ﬂ
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Q5 Expand the expression (:I: =+ %)

Answer.

+ﬁc3(x)3(§)3 4 c.l(xf(;f + Ca(x) (£
= x4 +6(x)7 (1) + 15(x)4( )+zo() (L) +15607 (L) +6(0) (5) + &

= z% + 6z* + 1522 -i—20-|———+ +—
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Q6 Using binomial theorem, evaluate (96)*

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 Ca(100)® —* C1(100)*(4) +°* 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)°
=* Cy(100)° + C;(100)*(2) +° C5(100)3(2)% +° C3(100)*(2)*
= (100)° + 5(100)*(2) + 10(100) (2)2 + 10(100)2(2)3 + 5(100)(2)4 (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 4+ 1
. (101)* = (100 + 1)*
=4 Cy(100)* +* C1(100)*(1) +* C2(100)*(1) +* C3(100)(1)% +* C4(1)*
= (100)* + 4(100)* + 6(100)2 + 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)*(1)* —* C3(100)*(1)?
+3 04(100)(1)* -° C5(1)°
= (100)°® — 5(100)* 4 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%9% or 1000

Answer.
By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1.1)!%"? can

be obtained as

(1‘1}10000 oz (1 g U_l)lﬂﬂuﬂ
= (1+0.1)'°C, (1.1) + Other positive terms
=1+ 10000 x 1.1 + Other positive terms
=1+ 11000 + Other positive terms
= 1000



(1.1)10000 ~ 1000
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Q11Find (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 +F C1a®b +F C2a®b? +* Cab® +* Cub?
(a —b)* =* Coat — C1a®h +! Caa®h? —* Csab® +4 O,
o (a+b)* — (a —b)* =* Coa* +* C1a®b +* Caa?b® +* Czab® +* Cub*
— [Coa* —* Cra®b +* Ca™’ —* Cyab® + Cyb'|
—2 (4C1a3b +4 C3ab3) —2 (4331:. + 4ab3)

=8ab (az + bg)
By putting a = /3 and b = /2, we obtain
(V3+v2)' = (V3 -2 =8(v3)(v2) {(v3)* + (vV2)*}
= 8(v/6){3 + 2} = 40v6
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Q12 Find (z + 1)® + (z — 1)® - Hence or otherwise evaluate (v2 4+ 1)% + (v2 — 1)°

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

(..": + 1}6 =5 CQ..’BG —|—6 C1m3 —|—6 G"g..":."1 48 Cgms —I—ﬁ 041'2 +8 Cszx +8 Cs

(z —1)5 =9 Chz® - C1a® 45 Cra? 8 C32® +5 Cya? —5 Csz +5 Cy

S(x41)% 4 (x— 1)° = 2 [BCux® +9 Cyx* +° Cyx® +° Cy)

=2 [x® + 15x" + 15x? + 1]
By putting x = /2, we obtain
(VZ+1)° + (V2 - 1)° = 2[(v2)° + 15(v2)* + 15(v2)? + 1]

=2(84+15x4+15x2+1)
=2(8+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"t _ 8n — 9 = 64k, where k is some natural number
By Binomial Theorem,

(1_'_0)111 —m C{} +m C‘lﬂ--i‘m 0202_'__”_’_111 Cmﬂ-m



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

(1+8)™ =" Cp +" C1(8) +"1 Ca(8)* + ... +" Cutr (8)™ !

= 0" =1+ (n+1)(8) + 8 ["Ca +" Cs x 8+ ... +™! Crya(8)" "]

= 9" =9+ 8n+64["Cy +" Cs x 8+ ...+ Coua(8)"]

= 9" _ 8n — 9 = 64k, where k =" C3 +™1 C3 x 8 +... +"™ Cp1(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 33" - 3™C, = 4"

Answer. By Binomial Theorem,
Sy Cea T = (a+ b)"

By putting b = 3 and a = 1 in the above equation, we obtain
S G (3) = (1+3)"
N G =4

Hence, proved.
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Exercise 8.2

Q1 Find the coefficient of z° In(z + 3)8

Answer.
It is known that (r + 1)* term, (T,.,), in the binomial expansion of (a + b)" is given by
Tr—i—l 7 Gran—tbt
Assuming that @5 occurs in the (r + 1)t term of the expansion (z + 3)%, we obtain
Trr1 =2 Cp(z)*4(3)"
Comparing the indices of z in 2° and in T}, we obtain
r=3

Thus, the coefficient of 5 is *C3(3)° = 3?—;, ¥ §P= 83?‘,65,5| +33=1512
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Q2 Find the coefficient of a®b” In(a — 2b)'?

Answer.
It is known that (r + 1) term, (Ty+1), in the binomial expansion of (a + b)" is given by
Tr+1 —_n Cran—lbr

E.7 s v bl -~ . - e == 10



a”b' occurs in the (r + 1)** term of the expansion (a — 2b)"*,
T2 =12 C,(a)!27(<2b) =12 C(—2) ()27 (b)"
Thus the coefficient of a?b7 is

2! i 2:11-10-9-8.7!
BOr(—2)7 = — 7% - 27 = - 1ZUA00AT . 9T — _(792)(128) = —101376
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Q3 Write the general term in the expansion of (z? — y)

Answer.
It is known that the general term T}, {which is the (r + 1) " term } in the binomial

expansion of (a + b)" is given by T;.41 =" Cra™ 78"

Thus, the general term in the expansion of (2* —y°) is

Ty _6 C, (f)ﬁ_r(—y}* = (-1)C, - ml?—?‘ryr
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Q4 Write the general term in the expansion of (:.':2 = y.'.r:) ,z#0

Answer,
It is known that the general term T}..1 { which is the (r + 1) term } in the binomial
expansion of (a + b)" is given by T,.., =" C,a" "V

Thus the general term of expansion of(;l:2 — yx)m is

Ten =" e (x?) ™ (—yx)" = (~1)r'2C, - x% 73w = (—1) G- x4y
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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+l —n Clan—lbl

Thus, the 4™ term in the expansion of (z — 2y)'? is

Ty=Tra =" Cs(2)"(-2)° = (-1)° - gip - 2+ (2)° -9 = — 557 - ()" = 17602

Page : 171, Block Name : Exercise 8.2

18
Q6 Find the 13*® term in the expansion of (Qx - ﬁ) , 2 #0

Answer.
(r+1)* term, (7,;,), in the binomial expansion of (a + b)"

1

12
Tis=T =18 0,,(9x)18-12 (——)
13 12+1 12(9x) 3%



AN T !

12 12
- (1 e 0°0°(3) (é)

_18:17-16-15-14-13-121 ¢ (1Y (1
= 1216-5.4-3.2 T\FE/)? \3E

= 18564
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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

th
(“;%1) term and (n“ 4 1) Term

7 s X * 3 T4 X
Ty =Tz =" C3(3) (—?) =(-1) W:ﬁ t

7-6.54 , 1 , 105 ,

T 324 Y@Lt T _Tx
7 T—4 2\ 4 T roy3 .

Ty =Ty = Ca(3) (—?) = (-1) FTET (3)7-

_ 7654 3 19 _ 35 .12

T o4l32 angd T 48

7
(3-2) e — 229 and S
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Q8 Find the middle terms in the expansion of (1;- - Qy)

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

term.

Tg = Ts41 =" Cs
3

_ 1098765 , 1 |
54325 g
r

=252 x 3° . x° . y° = 61236x°y°

10— ;
10! o 5
(;) (QY)S_ BB ';_59 'yE'
153,5
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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}+1), in the binomial expansion of (a + b)" is given by

Tr+l —n Cran—rbr



Assuming that a™ occurs in the (r + 1)*® term of the expansion (1 + a)™", we obtain
Tr—',—l —m+n Cr(l]m+n—r(a]r —m+n Grﬂ_r

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

m +10Cm = m!(m+n—m)! ~  mn!
Assuming that " occurs in the (k + 1)*" term of the expansion (1 + a)™'", we obtain

Eﬂc-l-l _m+n Ck(l]m"'"_k(:a}k _m+n Ck(a]k

Therefore, the coefficient of a " is

_ (mtn)l  (mtn)!

m +nC, = n!{m+n-n)! ~  nlm!

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

(1 + a)™*" are equal.
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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, (T},,), in the binomial expansion of (a + b)" is given by

TI-:-H —_n Cka“_kbk
(r—1)*" term in the expansion of (z + 1)* is T, =" Cp_a(z)?* -2 (1)("-2) =n C,_,z""+2
r'! term in the expansion of (x + 1)" is Ty =" C,—1(x)* V(1)1 =2 C,_x* !
Therefore, the coefficients of the (r — 1) ,rt® and (r + 1)*" terms in the expansion of (z + 1) ®

are "Cy_,," C._1, and "C, respectively.
since these coefficients are in the ratio } 1 : 3 : 5, we obtain
nCr—ﬂ TP s | d j-‘G‘r—l _ 3

I'l|'1_§aﬂ::l “Gr _g

(r— 1)l(n— 7+ 1)!

"Cr-2 n!
= x
"Cry (r=2)(n—r+2)! n!
(r—1)(r-2)!(n—r+1)
= n!
(r—1)(r—-2)(n—r+1)!
- (r—2)(n—r+2)(n—7r+1)!
=1
T n—r+2
r-1 1
*a-r+2 ~ 3
=3r—-3=n—-r+2
=n—4r+5=0
"= ! tl{n-r)! r{r—1)!(n—r)!
*C, (r=1)!(n-r+1) n 7 (r=1){n—r+1){n-r)!
= Il—T'+l
r _ 3
*n-r+l T B

=br=3n—-3r+3



=3n—-8r+3=0

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

n—124+5=10

=2n="T

Thus,n=T7andr =3

Page : 171, Block Name : Exercise 8.2

Q11

Prove that the coefficient of =" in the expansion of (1 + x)? istwice the coefficient

of 2" in the expansion of (1 + z)?" .

Answer,

It is known that (r 4+ 1) *™® term, (T}.,;), in the binomial expansion of (a + b)" is given by
Tppy =" Cra™%"

Assuming that z" occurs in the (r + 1) term of the expansion of (1 + z)*", we obtain
L1 =" Co(1P T (z)" =" Co(z)

Therefore, the coefficient of 2™ in the expansion of (1 + z)?" is

g, _m__ (oo
"Cn = nl2n-n)!l ~ alnl (a2
Assuming that 2" occurs in the (k4 1)*® term of the expansion (1 4 z)*"~!, we obtain

Tt =1 Co(1)™ 7 *(z)* =" Cu(z)*
2™ in the expansion of (1 + z)**!

(2n — 1)! (2n —1)!
n!(2n—1—-n)!  nl(n—1)!
2n - (2n —1)! (2n)! 1 [(Zn)!]

2n—1=

~ 2n. nlln—1)! — 2.nln! )
From (1) and (2), it is observed that
%(2:10'1) _2n-1 Cn
:A’_Qn Cn —9 (En—lcn)
Therefore, the coefficient of 2™ in the expansion of (1 + z)?" is twice the coefficient of 2™ in the

(n))?

expansion of (1 + z)?*" 1.

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

Answer.
It is known that (r 4+ 1) *® term, (7}.,;), in the binomial expansion of (a + b)" is given by

m —n Y n—tpe



Lpg] — el w

Assuming that z? occurs in the (r + 1) ™ term of the expansion (1 + )™, we obtain
Tra =" Cr(1)™ " ()" =™ Cr(x)"

Comparing the indices of = in 2 and in T}, we obtain

=2

Therefore, the coefficient of z? is ™C5

It is given that the coefficient of z? in the expansion (1 4 z)™ is 6

M Ca=6

M=
m(m—1)(m—2)!
S =0

= mm-1)=12

=2=m?-m-12=0

=m?—-4m+3m—-12=0

= m(m—4)+3(m-4)=0

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

= (m—-4)=0o0r(m+3)=0

=m=4orm=-3

Thus, the positive value of m, for which the coefficient of z* in the expansion

(L+z)"is6, is4.
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Miscellaneous Exercise

Q1
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, (T;;1), in the binomial expansion of (a + b)" is given by

I'H-l —_n Cran—tbr

The first three terms of the expansion are given as 729, 7290, and 30375 respectively.
Therefore, we obtain

Ty =" Cpa™ 90 = g™ = 729

To =" Cya™ 2b! = na™ b = 7290

Ty =" Cha™ 22 = 01 gn=22 — 30375
Dividing (2) by (1), we obtain

n—1 n __ 1290
na""‘ba® = =5

= nba =10
Dividing (3) by (2), we obtain

 \an—2p20. n-1j _ 30375
n(n —1)a" *b*2na" b = ==



= (n—1)b2a = 3B

7290
__ 30375x2 __ 25
= (n — l)bﬂ — 7200 =73
b _ 25
= nba — 2 3

=10-ba=%

Sba=10-3 =2

From (4) and (5), we obtain

n-+=10

=n==~6

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

=a=v720=3

From (5), we obtain

L _ 5 _
s=3=>b=5

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

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

Tr+l —_n C‘ra"_Tb’"
Assuming that z? occurs in the (r + 1) term in the expansion of (3 + az)”, we obtain

T =4 Cr(a)g—t(aa:)r =9 CT(S)Q—ralmr

Thus, the coefficient of 2?2 is

9Cy(3)°%a? = 35 (3)7a® = 36(3)"a?

Assuming that z* occurs in the (k + 1) * term in the expansion of (3 + az)
Ty =° C(3)"H(az)¥ =* Cu(3)"as*

Thus, the coefficient of z? is

°C3(3)°%a® = =-(3)%a® = 84(3)%a®

84(3)%a® = 36(3)"a’

= 84a =36 x 3

36x3 _ 104

84 — 84
9

=a=x

9 we obtain

= a=

.

Thus, the required value of ais 7
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Q3 Find the coefficient of z° in the product (1 + 2z)%(1 — z)”



Answer.
(1 +22)° =5 Cy +° C1(22) +° Cy(22)” +° C3(22)* +° C4(22)*
+8 C5(22)° +% Cg(22)8
=1+ 6(2z) + 15(2z)% + 20(2z)* + 15(2z)* + 6(2z)° + (2z)°
=1+ 12z + 60z + 160z® + 240z* + 192z° + 642"
(1 —z)" ="Cyp -7 Cy(z) +" Ca(z)* -7 Cs(x)* +" Ca(z)*
—7 Cs(z)® +7 Cg(2)® —7 Cr(z)’
=1— Tz + 21z? — 352> + 36z* — 212° + 7=% — 2’
c 1+ 22)%(1 —x)
= (1+ 12z + 60z + 160z° + 240z + 192z° + 642°) (1 — 7z + 212? — 352% + 352% — 212° + 72% — 27)
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04
If @ and b are distinct integers, prove that @ — bis 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—0)+b"
=" Cy(a—b)"+" Ci(a—b)" 'b+...4+" Cp_y(a — )" ' +" C,b"
=(a—b)"+"Ci(a—b)"b+...4+" Cypq(a— " + "
=a"—b=(a—b)[([a—b)""+"Cila—b)"2b+...+" C,yb" ]
=a" —b" =k(a—0b)
where, k = [{a -b)* 1 47 Cy(a - b)“_gb +...4" Cﬂ_lb""] 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)8 — (V3 - V2)"

Answer,

Firstly, the expression (a + b)® — (@ — b)® is simplified by using Binomial Theorem.
This can be done as

(a + b)% =% Cpa® +°8 C1a®b +8 Caa®b® +8 Caa®b® +8 Cya?b? +8 Csalb® +8 Cgb®

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

(a—b)® =% Cpa® —b C1a°b +5 C2a'b? —O C3a®b® +8 Cya’b? —& Ca'b® +° Cgb®

= a® — 6a’b + 15a’b? — 20a’b’ + 15a’b* — 6ab® + b°
Putting a = /3 and b = /2, we obtain



(V3+v2)° = (V3 - v2)* = 2 [6(+3)°(v2) + 20(v3)*(v2)* + 6(+/3)(v2)°]
= 2[54v/6 + 1201/6 + 24/6)
=2 x 198+/6
— 396/6
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Q6 Find the value of
4 4
(G2+Vﬂ.2—1) —i—(a.?'— [12—1)

.a\]]F‘15);.:::12,?1 the expression (z + y)* + (z — y)* is simplified by using Binomial Theorem.
This can be done as
(z+y)* = Coz* +* Ciz’y +* Coz®y* +7 Cizy® +* Cayf?
= z* + 4y + 62%® + dxy® + o*
(x —y)* =* Cox* —* Cix¥y +* Cox?y?® —* Cyxy? +* Cyy*
=x* — 4y + 6x%y? — dxy® + ¥*
x4y + -yt =2 (x* + 6x%y + ¥Y)
Putting x = a? and y = v/a? — 1, we obtain
(a? +va® - 1)4—|- (a2 —va® -1 }4 =2 [(az)q + ﬁ(az)z( a’ — 1)2 + ( a’ — 1)4]
=2 [{18 +6a* (a* — 1) + (a® — 1}2]
=2 [a3+6aﬁ—ﬁa‘1+a4—2a2+1]
=2 [a® + 6a° — 5a* — 2a® + 1]
= 2a® + 12a® — 10a* — 4a® + 2
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Q7 Find an approximation of ([).99]5 using the first three terms of its expansion

Answer.

0.99 =1 —0.01
. (0.99)° = (1 — 0.01)°
=5 Cp(1)°® —* C1(1)*(0.01) +° Cy(1)*(0.01)*
=1-5(0.01) + 10(0.01)2
=1 - 0.05 + 0.001
= 0.951
= 0.951
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08



Find n, if the ratio of the fifth term from the beginning to the fifth term from the
end in the expansion of (v"_ - —) isv6:1

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

term.
4 4
LY Lo W 1 a8 1w
(ﬁ) i 1T W E T T (V2)
n—4 -
n 4 _]‘ ﬂ . {y_) n ! . 3 _ E'm' . 1
Ch —4(\/_) (ﬁ) Cn-1-2- Cn-1:2 o = i o
. 6n!
64’[1;—4} [vfi}ﬂ (n—d)lal (‘/"),
(2" 6
=5 e =6
{,"'_ﬂ 430
sy ! 62} (v ;) =g
= (V6)" = 3616
= 6% = 62

=n=4x % =10
Thus, the value of n is 10.
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Q9 Expand using binomial theorem (l +&— %) =D

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

Tipy =" Cia™ 1

Assuming that a™ occurs in the (r + 1)* term of the expansion (1 + a)™*", we obtain
Ty1 =2 Gy l(a) =n2 Gt

Therefore, the coefficient of a™

(m+mn)! {m+n)!

.+ O = ml(m+n—m)! ~  min!
Therefore, the coefficient of a” is

- (m+n)! - (mA-n)!
m+nCp = nlfmtn-n)l —  nlm!
mEney  — (m+n)! _ [(min)!

T oalmtn—n)  nlm!

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

expansion of (1 + a)™" are equal.
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Q10 Find the expression (3372 — 2az + 3&2)3 using binomial theorem



Answer,
It is known that (k + 1) * term, (T}:1), in the binomial expansion of (a + b)" is given b

Tk+] _n C] an—kbk
Therefore, (r — 1) ™ term in the expansion of (z + 1)" is
T, =" C}_z(mrx—{r—?}(l)(r—zj — Cr_zmn—r+2
[(3x* — 2ax) + 3a%]
=3 (3):2 s 23.1:)3 e, (3x? = 2&1)2 (3&2) +3 Qs (3x2 = Eax) (3&2)2 b 03(33.2)3
= (3%% — 2ax)’ + 3 (9x* — 12ax® + 4a2x?) (3a2) + 3 (3x — 2ax) (ga') + 27a°
= (3x® — 2ax)’ + 81a%x* — 108a%x3 + 36a’x? + 8la’x? — 54a’x + 27a°
= (3%® — 2ax)” + 8la’x* — 108a%x® + 117a%x® — 54a’x + 27a"
Again by using Binomial Theorem, we obtain
9 3
(32% — 2az)
=3 (332)3 -2 (3m2}2{:2am] +* C2 (32%) (2az)? —* C3(2az)?
= 272" — 3 (92") (2az) + 3 (3z?) (4a’z?) — 8a®s?
= 2728 — 54az® + 36a’z* — 8a’z?
(32 — 2az + 3a2)3
= 27x% — 54az® + 36a’z* — 8a’z® + 8la’z* — 108a3z® + 117a*z? — 54a’z + 2748
= 2725 — 54az® + 117a’z* — 116a%z® + 117a%z? — 54a’z + 27a"
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