Question 1:

5
Expand the expression (1-2x)

By using Binomial Theorem, the expression (1= 23‘)5 can be expanded as

(1-2x) = °C, (1) - *C, (1)’ (2¢)+ °C, (1) (2%)* —°C, (1)’ (2x)’ + °C, (1) (2%)' —°C, (2x)
=1-5(2x)+10(4x*)-10(8x" )+ 5(16x") - (32x°)
=1-10x+40x* - 80x* + 80x* —32x°

Question 2:

4
Expand the expression \ x 2

2x:

By using Binomial Theorem, the expression [r 2] can be expanded as

(G4 - o) () G =GB - G) )5 -=G)
o) G W R R

32 40 20 5 . 2
== ——4+—-5x+=x ——
Y X b 8 32
Question 3:
6
Expand the expression (2x-3)

6
By using Binomial Theorem, the expression (2x-3)" can be expanded as
(2x-3)" = °C, (2x)" - °C, (2x)’ (3) + °C, (2x)" (3) - °C, (2x) (3)’ + °C, (2x)" (3)" - °C; (2%) (3) + °C, (3)°
= 64x° —6(32x")(3)+15(16x" ) (9) —20(8x)(27) +15(4x ) (81) - 6(2x) (243) + 729
= 64x° —576x° +2160x" —4320x" +4860x" —2916x+729
Question 4:

54
Expand the expression \3 x
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_+_

5
By using Binomial Theorem, the expression [3 x ] can be expanded as

(53] -a() -5 G ()=l ) o5 G el e )
e i B B R e

¥ 5 10x 10 5 1
+ +

—t =t —

243 &1 27 Ox 3x° ¥

Question 5:

l [
[ b J

<]
x+—
By using Binomial Theorem, the expression [ -’CJ can be expanded as

[}:4- %T = C, ()" +°C, (x)° [%} +°C, (x)' [%T +°C, (x)z(%]‘ +C, (x)° [%T +°C, (x)[%)! +°C, [%T
=x*+6(x) [ﬂﬂs(x)‘(;z}zo(x)“ [%J+l$(x)z(%]+ 6(x)[%]+[%]

5
=x6+6x"+15x2+20+|—,+£4+%
s S’ 7y

Question 6:

. . . 3
Using Binomial Theorem, evaluate (96)

96 can be expressed as the difference of two numbers whose powers are easier to calculate.
Hence, 96 =100—-4
Therefore,
(96)" =(100—4)’
= °C, (100)’ = °C, (100)’ (4) + °C, (100) (4)° = *C, (4)’
=(100)" —3(10000)(4)+3(100)(16) —(64)
=1000000-120000+ 4800 — 64

=1004800—-120064
=884736
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Question 7:

Using Binomial Theorem, evaluate (102)

102 can be expressed as the sum of two numbers whose powers are easier to calculate.
Hence, 102 =100+2
Therefore;
(102) =(100+2)’
=°C, (100)’ +°C, (100)" (2) + °C, (100)’ (2)" + °C, (100)* (2)" +°C, (100)(2)" +°C,(2)
=10000000000 41000000000 + 40000000 +800000 +8000 +32
=11040808032

Question 8:

. . . 4
Using Binomial Theorem, evaluate (101)

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

Hence 101=100+1
Therefore,

(101)" =(100+1)"
= *C, (100)" +*C, (100)’ (1) + ‘¢, (100)* (1)* + *¢, (100) (1)’ + “C, (1)
=(100)" +4(100)" +6(100) +4(100)+(1)"
= 100000000+ 4000000+ 60000+ 400+
=104060401

Question 9:

Using Binomial Theorem, evaluate (99)

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

Hence, 99 =100-1
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Therefore,

(99)” =(100-1)’
=°C,(100)° - *C, (100)" (1) + *C, (100)’ (1)" - *C, (100) (1)’ + °C, (100)(1)" —*C4 (1)’
=(100)’ —5(100)" +10(100)’ ~10(100)" +5(100) ~1
= 10000000000 — 500000000 + 10000000 100000 + 500 - 1

=10010000500 - 500100001
=9509900499

Question 10:

10000
Using Binomial Theorem, indicate which number is larger (1) or 1000.

)] 0000

By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1.1
obtained as

be

(l I)IO(JL‘JU - (_l +0 l)l(']i)l']U

=1+ 1C (0.1) + other positive terms
=1+10000x(0.1)+ other positive terms
=1+1000+ other positive terms

=1001+ other positive terms
> 1000

Hence, (1.1)™ > 1000

Question 11:
4 4
Find (a+ 5)4 ~(a ‘5)4 . Hence, evaluate (\/5 +\E) _(‘@ _‘E) )

4 4
Using Binomial Theorem, the expression (a+b)" and (¢=P) can be expanded as

(a+b)' =*Cya* +*Cia’b+'C,a®p* + *Cyab® + C "
(a-b)' =*C,a* - *Ca’b+ *C,a®b* - *Ciab® + *C,b*

Therefore,


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

(a+b)' —(ab) = [( ‘Cyat+Cab+ ‘*(:zafb? +iCab +'CpY) | }
—(Cyat - *C@b+ @b - Cyab’ + ' bY)
=2(‘Ca’v+*Cab’)
=2(4a’h+4ab’)
=8ab (a? 4 bz)
Putting a=+/3 and b=+2,
(\/§+\/§)~1 —(\/5—\/5)4 =s(\/§)[\/§)[(\/§)2 +(\/§)2]
=8v6[3+2]
= 404/6

Question 12:
G 6
Find (¥+ 1)6 (2= l)b. Hence, evaluate (‘EH) +(‘E—1) )

] 6
Using Binomial Theorem, the expression (x+1)" and (x=1)" can be expanded as
(x+1)" = °Cx® + °Cx° + °C,x* + °C,2° + °€, 5% +5C,x # °C,

6
(x—1) =°Cyx’ - °Cix* + °C,x* = °Cyx* + °C,x* = °Cix + °C,

Therefore,
[ (PGt Cx” + 0 E e+ R+ + T °C)
G 6 0 1 2 3 4 5 6
(x+1) +(.T—]) & 6 6 [} 5 &} 4 6 3 [ 2 6 &
+( Cx" ="Cx +°C)x" - "Cyx’ +°Cyx” = "Cix + Cﬁ)
= Z[GCﬂx{‘ +°Cx* +°C,x* + ('Cﬁ]

=2 x* +15x* +15x7 +1]

Putting x =2

(V2+1) + (V2-1) =2 (V2) +15(v2) +15(V2) +1 |
=2[8+15><4+15><2+1]
=2[8+60+30+1]

=299
—19R
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Question 13:
Show that 9""' —8n -9 is divisible by 64, whenever 7 is a positive integer.

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

By binomial theorem,

(1+a)" ="C,+"Ca+"C,a*+...+ "C,a"

For a=8 and m =n+1, we obtain
(1+8)" = ™.+ ™ ()", B) +...+™C,, &)

Hence,

Therefore, 9""' —81n -9 = 64k

k :|:r.|+](:2 + r:r+|C:3 (8)+ ----- + ”+]CH+] (8)”+|}

Where is a natural number.

Thus, 9""' =82 -9 is divisible by 64, whenever 7 is a positive integer.

Question 14:

231' ”C}. = 4"
Prove that =

By Binomial theorem,
”C,,a"_rbr . (a +b)”

=i

By putting =3 and a =1, we obtain
2 "C(1)7 3 =(1+3)
r=0
Z3r nC,. = 4.-1
=0 Hence Proved
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EXERCISE 8.2

Question 1:

8
Find the coefficient of x° in(¥+3) .

th "
It is known that (7 +1) term, (7.1) in the binomial expression of (a+b)" i given by
}l—:._ll —_ ﬂcrai!—l'bf'

8
Assuming x’ occurs in the expansion of (x+3) , We obtain
T.,="C(x)"(3)

Comparing the indices of x in x”in (T.1), we obtain
8§—r=5
r=3

3

Thus, the coefficient of x”is °C,(3)
- 3 8l 3

C,(3) —mxm

_ 8x7x6x(5!)
3x(2)%(5))

=1512

x27

Question 2:
12

Find the coefficient of ’b’ in (@—2P)

th n
It is known that (7 +1) term, (T.1) in the binomial expression of (a+b)" i given by
}l—:._ll —_ ﬂcrai!—l'bi'
12
Assuming a’b’ occurs in the expansion of (a—2b) , We obtain
=" (a)|2 "(-2b)

= °¢,(<2) (a)"" ()

Comparing the indices of @ and # in @’b’in (Tm), we obtain
r=7

-
Thus, the coefficient of @b’ is °C, (-2)
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12! .
:r!(s)zx(_zJ
_12x11x10x9%8x(7!)
- (71)x(5!)
=—(792)x(128)
=-101376

“C, (_2)? =

x(—128)

Question 3:

5 6
Write the general term in the expansion of (x - «"')

th n
It is known that (*+1) term, (T-1) in the binomial expression of (a+b)" i given by
?;II = J'I'Crai!'—l"bf'

5 6
Thus, the general term in the expansion of (xh - «"') is
: 6 g ye-4 r
}:-'TI = Cr (X ) (_y)

= (1) €, () (o)

Question 4:

5 12
Write the general term in expansion of (x"=yx)",x20

th n
It is known that (7 +1) term, (T.+) in the binomial expression of (a+b)" i given by
?:"-I-I = nCra"_rbr
" 12
Thus, the general term in the expansion of (xu -) s
Ty="C,(#) " (-3
=6, ()" (1) (0 (o
=(=1)""C, (x)"" (»Y

Question 5:

12
Find the 4" term in the expansion of (x-2y)
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a‘+b)'F

th
It is known that (7 +1) term, (7.+1) in the binomial expression of ( is given by

. —_n H=ripr
rII_C b

12
Thus, the 4" term in the expansion of (x-2»)" is
=T

3+

- 7, (1) (-29)
12! : 3
-2 )
B 12x11x10
a 3x2
=-1760x"y’

x(-8)x’y’

Question 6:

18
d
Ox———=| ,x#0
Find the 13" term in the expansion of [ 3x

th "
It is known that (*+1) term, (T.1) the binomial expression of (a+b) is given by
. = J"I'C n= Ibi
rII

9x —
Thus, the 13" term in the expansion of [ 3Wx
1,=1

1241

(1zf)(m) ” ()ﬁ( )1[\/1?)

C18x17x16x15x14x13x(12!) iy g [L] [--w_ i D}
- (12!1)x6x5x4x3x2 (3 )x[sn]x(x )X x® 5 _(3 ) =3

=18564

Question 7:

JC3 "
%)
Find the middle terms in the expansion of 6
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It is known that in the expansion of (a+b) , when 7 1s odd; there are two middle terms,

ih th
[n + 1] [n +1 ]
e —+1
namely \ 2 J termand \ 2 term.

(3] 2 e
Therefore, the middle terms in the expansion 6 ) are \ 2 term and

th
[m 4 1] — Sr.’r
2 term

7::7j'i+]

(7!) 4 5 [
~aoay ()
_7x6x5x(4!)x

_ _;5;@6—(T]{§%?J4f]

Now,

7!

=———x(3) x

(41)(3)!

7-6:5-41 (o (1 3
) 3.214)zx(3x)x[24x34Jx(x1)
35 »
=—ux
4R

3 7
[ 3 - x_J __IEXQ E le
Thus, the middle terms in the expansion of 6)are 8 and 48"

Question 8:

[x )10
: : : : = Iy
Find the middle terms in the expansion of \ 3
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n

ih
" — + l
It is known that in the expansion of (a+b) , when 7 is even; the middle term is [2 ]
term.

10 0 th
_ _ . [£+9y] _ [—+l] ="
Therefore, the middle term in the expansion of \ 3 is \ 2 term

v=T,

fi 541

a2 o

3
=£%x[§}x(95)x(ys)
_ 10><9><8><7x6><(5!)x(l]x{y[f)x(xs)(yj)

5x4x3x2x(5!) 3

=252 wx ©y
=61236x"y’
Question 9:

mi+

In the expansion of (1+a) , prove that the coefficients of "

1

and a" are equal.

th "
It is known that (*+1) term, (T.1) the binomial expression of (a+b) is given by
?—JII = ﬂcrai!—l'bf'

m+n

th
Assuming that a” occurs in the ("+1)" term of the expansion (1+a) , We obtain

?:+] — m+ ]]CP (I)HI"H—F' (a)ﬂ' £ "‘+“Crai‘

Comparing the indices of @ in @”and in L+, we obtain » = m
b

Therefore, the coefficient of & is
(m+n)!

M+ g _

- m!(m+n—m)!

i

_ (m+n)!
(m1)(n) (1)

th m+it
Assuming that a" occurs in the (4+1)" term of the expansion (1+a) , We obtain

7:,‘_” = ,,H“Ck (1)m+n—k (a).f\' - m_,_”ckak

Comparing the indices of ain a”and in w1, we obtain & =n


https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions
https://www.cuemath.com/?utm_source=website&utm_medium=pdf&utm_campaign=ncert-solutions

Therefore, the coefficient of a”" is

— (m+n)!
n

n!(m+n—n)!
(m+n)!

- (2)

Thus from (1) and (2), it is clear that the coefficients of " and «"in the expansion of

(I+a)" " are equal
Hence proved.

Question 10:

n

th th .
The coefficients of the (*=1) 7" and (*+1)" term in the expansion of (x+1)" are in the
ratio of 1:3:5. Find » and 7.

th i
It is known that (K +1) term, (Zi+1) term of the expansion (a+b) s given by
T;._I = anau—ffb.(‘

i th "o
Hence, (7=1)" term in the expansion of (x+1)" s
?;_I > ”Cr_z (x)n—-{r—Z] (1)[r'—3]
= ”C. jxu F+l

K

(r+ I)m term in the expansion of (x+1)" s
?:'+] = HC?' (x)". i (1)JI
= "Cx""

x+1)

th . .
7" term in the expansion of ( S

T;. = HC,._| (x)”'{r'l} (])["_[)

i n=r+l
= C}'—|X

h

ih th n
Therefore, coefficients of the (r=1)"r" and (7 +1)" term in the expansion of (x+1)" are

n n n .
C.»,"C..i and "G, respectively.

Since these coefficients are in the ratio of 1:3:5, we obtain
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i n! X(r—l)!(n—r+1)!

" B (r-2)(n-r+2)! n!
Ez (r=1).(r=2)(n-r+1)!
3 (r-2)(n-r+2)Y(n-r+1)!
1

r—1

3 n-r+2
n—r+2=3r—3
n—4r+5=0
n=4r-5
., n! ri(n—r)!

" (r=Di(n-r+) nl

r,(r—l)!(n—r)l

3
5 (r—l)!(rz—r+ l)!(n—r)!
3

F

5 n—-r+l
3n—-3r+3=>5r

3n—-8r+3=0

From (1) and (2), we obtain

3(4r~5)—8r+3=0
12r-15-8r+3=0
4r—12=0

r=3

Putting the value of 7 in (1), we obtain n
n=4x3-5
=12-5
=7

Thus, n=7 and r =3

(1)

i (2)
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Question 11:
Prove that the coefficient of x" in the expansion of (1+x)" is twice the coefficient of x” in

the expansion of (1-x )1 .

. lrh . . . 4
It is known that (*+1) term, (T1) the binomial expression of (a+b) is given by
?’;II s Hcrai!—l'bf'
th 2n
Assuming that x" occurs in the (7+1)" term of the expansion(] +x) , We obtain
7:—” s EHCF (I)Eu a-(x).r.

7, 2“’61 xr'
Comparing the indices of x in x” and in L1, we obtain r=n

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

g (2n)l

s n!(2n—n)!
()

)

(2n)!

)

(1)

b

(

(k+1)"

2n-1
Assuming that x" occurs in the term of the expansion(] +x) , we obtain

?;\Il - ZHCA: (I]Eu—l—.-'r (—x)k

= ZJ?C;( xk
Comparing the indices of x in x” and in Tk, we obtain k =n

2n-1
Therefore, the coefficient of x” in the expansion of (1+x)
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2m-1 _ (2” B l)f
" n!(2n-1-n)!

~ (2n-1)!
n!(nwl)!

_ 2n-(2n-1)!
 2n-nl(n-1)!
(2n)!
2-(n!)(n!)

_1{@n)!
fen]

From (1) and (2), we can observe that

2n-1 o l 2n
¢,-3("c)
e, =270 )

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

2n-1
the expansion of (1-x)"",
Hence Proved

Question 12:

Find a positive value of m for which the coefficient of x*in the expansion (1+x)"is 6.

th n
It is known that (*+1) term, (T-1) the binomial expression of (a+b) is given by
?’:I-II —_ ﬂcrail—l'bf'

th i
Assuming that x* occurs in the (7+1)" term of the expansion (1+x) , we obtain
T, ="C, (1) () = "C,(x)

Comparing the indices of *in X’in (7)) , we obtain =2

Therefore, the coefficient of x'is "G,
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"C, =6
m!
2(m—2) ¢
m(m—1)x(m-2)!
2x(m—2)!
m(m-])=12
m —m—-12=0
m’ —4m+3m—-12=0
m(m—4)+3(m—4)=0
(m—4)(m+3)=0

m=4 or m=-3

Thus, 4 is the positive value of m for which the coefficient of x* in the expansion (1+x)" i
6.
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MISCELLANEOUS EXERCISE

Question 1:

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

th "
It is known that (*+1) term, (T-1) the binomial expression of (a+b) is given by
?—JII = J'I'Crai!—l'bf'

The first three terms of expansion are 729, 7290 and 30375 respectively.

. =020
?-E — “CUG” b
_an

=729 (1)

TQ s i:cw1au—1b]
=na""'b
= 7290 b |

12 : "C-‘]a”_zb:

n(n_ ]) aﬂ—EbZ
2
=30375 -..(3)

Dividing (2) by (1), we obtain

na'b 7290
a" 729
" _1p L (4)
a

Dividing (3) by (2), we obtain
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n(n—-1)a"*p’ 30375

2na"™'h 7290
(n=1)b 30375
2a 7290
(n—-1)b  30375x2
a 7290
nb_b_25
a {a -
BB ...(from 4)
a 3
é=|0_§
a 3
b 5
—=— T
== (5)
b_3
Putting ¢ 3 in (4), we obtain
nx§=10
3
n==6

Substituting # =6 in (1), we obtain

a® =729
a=4%729
=3

From (5), we obtain
b 5

3

5

g_
b=

Therefore, a=3,b=5n=6

Question 2:

9
Find «a if the coefficients of x*and x’ in the expansion of (3+ax) gre equal.

. lrh . . . & . .
It is known that (7 +1) term, (7-1) the binomial expression of (a+b) s given by
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}l’;ll s ﬂcrai!—l'bf'

h £l
Assuming that x* occurs in the (7+1)" term of the expansion (3+ax) , we obtain
I.=%C (3)9'r (ax)’
=G, (3)%' a’x’

Comparing the indices of x in x*and in (7. ), we obtain # =2

Thus, the coefficient of x”is
93 9! I
QCE(B) a :ﬁ(:;) o
=36(3) &’

1l 9
Assuming that x* occurs in the (k+1)" term of the expansion (3+ax) , We obtain
T, ="C,(3)" (ax)'
=°C, (3) " a*x*

Comparing the indices in x*and x’ in (7. ), we obtain k=3

Thus, the coefficient of x’is

°C, (3" @ = —=(3)" &

It is given that the coefficient of x> and x’ are equal.
84(3)" a' =36(3)" &’

84a=36x%3
36x3
a=
84
&
7

9
Hence, the required value of ¢ 7

Question 3:

i 7
Find the coefficient of x°in the product (1+2x)" (1-x) using binomial theorem.
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Using binomial theorem, (1+2x )6 and (1-x )?can be expanded as

(142x)° = °Cy +°C, (22) + °C, (2x) + °C, (2%)° +°C, (2%) " +°C, (2%)’ + °C, (2x)'
=1+6(2x)+15(2x)" +20(2x)" +15(2x)" +6(2x) +(2x)’
=1+12x +60x” +160x" +240x" +192x° +64x°

(1-x)" =7C, = "C,(x)+C,(x)" = C (x) +7C, (x)' = "Cs (x)’ +Cy (x)° = "C, (x)’
=1-Tx+21x% =35x" +35x" =21’ +7x° —x”
Therefore,
(1+2x)" (1-x)’ =(1+12x+60x" +160x" + 240x* +192x" + 64x°)(1- T+ 215" - 353 + 355" - 20" + 7" -
=1(-21x° )+ (12x)(35x* )+ (602 ) (-35x° )+ (160" ) (21" )+ (240x* ) (~Tx) + (1924 (1)
=171’

i} 7
Thus, the coefficient of x” in the product (1+2x) (1-x)" js 171.

Question 4:

If a and b are distinct integers, prove that @ —b is a factor of " —b" whenever » is a positive
integer.

[Hint: write ¢ = (a=b+b)" and expand]

In order to prove that a—5 is a factor of a" —»", we have to prove that a'—b"=k(a—b)
where k is some natural number.

We can write a as
a=a-b+b

a"=(a-b+b)
a z[(a-b)+b]"
a" ="Cy(a=b)"+"C,(a=b)"" b+..+"C, , (a=b)b" +"C,p"
a"=(a-b)"+"C,(a=b)" b+..+"C, ,(a=b)b"" +b"

a"=b" =(a=b)[(a=b)""+7C,(a=b) " b+...+"C, b ]

a"—b" =k(a—b)

L n n-2 n =
where ¥=[ (a=8)" +7C (a=b) " b+...+7C, ]
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This shows that a—b is a factor of a" —5" whenever n is a positive integer.
Hence proved.

Question 5:

(\/§+\/§)6 —(v@—ﬁ)ﬁ

Evaluate

Using binomial theorem,
(a+b)’ = °C,a® + °Cia’h+ °C,a't? + °C,a’h* + °C,a’b* + °Cab® + °C,b°
=a® +6a’b+15a'b* +20a’b’ +15a°b" +6ab’ + b°

(a-b) = °Cya® - *Cia’b+°C,a't? - °Ca’h’ +°C,a"bt - *Coab® + °Cb°
=a® -6a’b+154a'bh*> -20a’b’ +154°b* — 6ab’ + b°
Therefore,
(a+b)’ —(a—b)' =2[6a’b+20a’b’ +6ab’ |

Putting a = J3 and b =2 , we obtain,

(V3+2)' (3 -V2) =2| 6(\) (v2)+20(45) (v2) +6(\5)(v2) |
=2[544/6 +1203/6 +24/6 |
:2><I98\/6
=396./6

Question 6:

(a2 +\/ﬁ)4 +(.a2 —\/.:13——])4

Find the value of

Using binomial theorem,
(x+p) =‘Cx* +C Y+ Y + *Cy + *Cy*
=x'+4x°y+6x°y" +4xy" + y*

(‘x_y)4 - 4Cnx4 _ 4C;x3y+ J'szzyl _ 4C3xy3 " 4C4y4

=x'—4x’y+6x*y" —4xy’ +*
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Therefore,
(Jn:er)4 +(x-y)* :2(;«74 +6x°y° +y“)

Putting x =a* and ¥ =V@’ — 1 we obtain
(az+\jaz—])4+(az— a2—1)4=2[(02)4+6(02)2( 02—1)24—(\}(:2—])4}
=2[a5+6a4(az—l)+(a2—l]z:|

=2[ar8~4—6ar6—-().ﬂf“‘“+c;a"1 —2a2+1]
=2[£:.f5+6aré'—5c:i4 —24° +l]

=2a* +124° —10a* —4a* +2

Question 7:

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

We can express 0.99 as the difference of two numbers whose powers are easier to calculate.

Hence, 0.99 =1-0.01

Therefore,

(0.99) = (1-0.01)°
= ¢, (1), (1) (0.01)+°C, (1) (0.01)
=1-5(0.01)+10(0.01)’

=1-0.05+0.001
=1.001-0.05
=0.951

Hence, the approximation of (0.99)" is 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

[ﬁ+:x/l§J is V6:1

expansion of
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In the expansion,
(axb) = "Ca*+"Ca" b "Ca B Fovnssamon +"C,_ab"" +"C,b"

Fifth term from the beginning is Cs -

n—4

Fifth term from the end is "CN”’

(=:3],

Therefore, in the expansion of

4
n 4 = l
fifth term from the beginning is 3) and
n—4
”C"w4 ({/—2‘)4 {%]

fifth term from the end is

ey (L) oo () 1
() -y 3

] ()

" 6-4l(n-4)!
e (AT e BN
(--;,_-1(‘6) [%) ="C,_, (415)"
=”Cn1'2' > n
(43)
6n! 1

(n—4)!4t'(43)” i2)

It is given that the ratio of of the fifth term from the beginning to the fifth term from the end

(%ﬁ\/}?}nis J6:1

in the expansion of

Therefore,
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":/5 n
7( ) : 6 - :\/g:l
° (%)
() ()
=6
;g e
(V6) =366
(6): =(6)
n_3
4 2
n:4><2
2
=10
Thus the value of n=10.
Question 9:
4
(l +£—E) ,x#0
Expand using binomial theorem 2 x

Solution:
« 2Y . ) b X
l+———| ="C,|1+=| =-"C, I+— —
2 x 2 2
= J 2 (l+x+——]
X

-3

ks

(5)6) (3

(1)

T
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Again, by using binomial theorem, we obtain

[1 +§T =g M+ ) GJ* ey ST + *cg(l)[%]3 10, [%T

4 3 4
=1+4x£+6><x—+4><x—+—
2 4 16
2 3 4
le2xe i X .(2)
2 2 16

N
—
+
I
b
Il
8
H
—~—
i
\-—‘/4}
.+.
{_‘::\:J
——
R
[ %)
ey
o | =
N T
+
L
L3
=y
e
e
| =
N oA
b
+
el
~
Y
bt |
L SR
o

W -(3)

From (1), (2) and (3), we obtain

2 3 4

<) 27 32 2 x* 8(. 3x 3x x*) 8 24 32 16
4= |[-—| =1+2x+—+—t+———| ]+ —+—+— |+ 5+ —+6——+—
2 2 2. 4 8

X 16 x 2 X 4 xS X
2 3 4
=l+2x+i‘—~+i+i—ﬁ—12—6x—x3+i+ﬁ+6—2+g
2 2 16 «x X X X X
16 8 32 16 x x xt
=—t et e —HE——
X x X X 2 2 16
Question 10:
2 33
Find the expansion of (3x ~2ax+3a’)

2 2z 3
Using binomial theorem, the expansion of (3 x* —2ax+3a’)

is given by

[(3x*- 2ax)+3a2]3 =°C, (3x* —2ax) +7C, (3 —2ax) (3@) +°C, (3x” - 2a) (30°)* +°C, (3a°)
= (32 - 2ax)" +3(9x* ~12ax° +4a’x*) (30) +3(3x* —2ax) (9a*) +274°
= (32* - 2ax) +81a%x* ~108a°x" +36a*x> +81a'x> ~5da’x +27a°

= (32 - 2ax)’ +81a%x* ~108a°x* +117a'x> ~54a’x +27a° wi(1)
Again, by using binomial theorem, we obtain
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3

(3x* ~2ax) =7C, (3x7) -, (3x7) (2ax)+ ', (3x7 ) (2ax)’ +°C; (2ax)
=27x° -3(9x" ) (2ax) +3(3x7 ) (4a’x* ) - 8a’x’
=27x"* - 54ax’ +36a’x’ —8a’x’ .(2)

From (1) and (2), we obtain

(3x2 —2ax+3a’ )3 =27x* =54ax’ +36a’x" —=8a’x’ +81a*x" —108a°x* +117a’x* =54a’x +27a°

=27x% —54ax’ +117a*x* —116a°x* +117a*x* —54a’°x + 274°
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