tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]

CH8 - BINOMIAL THEOREM
Exercise 8.1 Page No: 166

Expand each of the expressions in Exercises 1 to 5.

1. (1-2x)5

Solution:

From binomial theorem expansion, we can write as
(1-2x)5

=5Co (1)>-5C1 (1)* (2x)

+5C2(1)3(2x)2-5C3(1)2(2x)3 4+ 5C4 (1)1 (2x)* - 5Cs5 (2x)°
=1-5(2x)+10(4x)2-10 (8x3) +5 (16 x%) - (32 x5
=1-10x + 40x% - 80x3 + 80x*- 32x5

Xyt
: (-
x 2
Solution:
From the binomial theorem, the given equation can be expanded as
3 , / 4 /7 \ \3 \ 2
2 X (2) 2Y(x) s~ (2 X
| =-21 =7C, [ = -3¢ 21+5C
\x 2 X l "\ x | 2) - ‘ X ‘ 2 ‘
( | e - H 5 C.| =
\Xx/\2/ \x/\2) \ 2,
32 16 x) ../ 8Yx*) . (4)x') (2)x*) x
-5 =5 |[5 [+10[ = || 5 |- 10| = | +5| | X |-
X x"/\2) X 4 \x“ L 8 ) \x/{l6) 32
32 40 20 _ 5 X
- + —IX+—-X —
XX X 8 32
3.(2x-3)¢
Solution:

From the binomial theorem, the given equation can be expanded as
(22 - 3)° =° Cy(22)° —° C1(22)°(3) +° C1(22)(3)* —* C3(22)°(3)’
= 642" — 6 (322°) (3) + 15 (162*) (9) — 20 (82°) (27)
i 15 (42?%) (81) — 6(2z)(243) + 729
= 642° — 5762 + 2160z — 4320z* + 4860z — 2916z + 729

4 (XH)”
R

Solution:
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From the binomial theorem, the given equation can be expanded as

(%“)5 = a(3) +a(5) (1) +a() ()

T 1 z? 1 g x 1 1
5(5) (2) +10(5) (F) +10(5) (3) +5(5) () + &
5z’ 10z 10 , B 1
"'m"‘“m E L T R
1 6
5. (x+—)
X
Solution:

From the binomial theorem, the given equation can be expanded as
(x4 ;-)’ =6 Cy(x)® +° -{x}"(;) +6 Cy(x)! ()2

+ﬁC:t(K)3( ) +5 Cy(x)? (*};) +9 C;i{x](%)s +9 Cﬁ(i-)ﬁ

— x4 4 6(x) (i) +15(x)* (L) +20(x)? (A) +15(x)? (A) +6(0) (L) + 2

X X

:mﬁ+6m4+15m2+20+l—f+%+j
6. Using the binomial theorem, find (96)3.
Solution:

Given (96)3

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

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

(96)3=(100-4)3

=3Co0 (100)3-3C1 (100)2 (4) - 3C2 (100) (4)2-3C3 (4)3

= (100)3-3(100)2(4) + 3 (100) (4)2-(4)3

= 1000000 - 120000 + 4800 - 64

= 884736

7. Using the binomial theorem, find (102)5.

Solution:

Given (102)>

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

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

(102)5= (100 + 2)5

=5Co (100)> +>C1 (100)* (2)

+5C2 (100)3 (2)2 4+ 5C3 (100)2 (2)3 +5C4 (100) (2)* +5Cs (2)°

Call :- + 91 9953771000 @ 1/354, SADAR BAZAR, DELHI,CANTT - 110010




tovaLeoucarton MATHEMATICS

Result Oriented (NCERT SOLUTION) [ CLASS X1 ]
= (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

8. Using the binomial theorem, find (101)4.

Solution:

Given (101)*

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

The given question can be writtenas 101 =100 + 1

(101)4= (100 + 1)

=4Co (100)* + 4C1 (100)3 (1) +*C2 (100)2 (1)? + *C3 (100) (1)3 + *Ca (1)*
= (100)*+ 4 (100)3+ 6 (100)2+ 4 (100) + (1)

=100000000 + 4000000 + 60000 + 400 + 1

= 104060401

9. Using the binomial theorem, find (99)°m.

Solution:

Given (99)>

99 can be written as the sum or difference of two numbers then the
binomial theorem can be applied.

The given question can be written as 99 = 100 -1

(99)>=(100-1)>

=5Co0 (100)5->C1 (100)* (1) + 5C2 (100)3 (1)2-2>C3 (100)2 (1)3 + 5C4 (100)
(1)*-5Cs (1)°

= (100)5-5(100)%4+ 10 (100)3-10 (100)2+5(100) -1

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

= 9509900499

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

Solution:

By splitting the given 1.1 and then applying the binomial theorem, the first
few terms of (1.1)10000 can be obtained as

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

= (1 + 0.1)10000 C; (1.1) + other positive terms

=1+ 10000 x 1.1 + other positive terms

=1+ 11000 + other positive terms

> 1000
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(1.1)10000 > 1000
11. Find (a + b)* - (a - b)* Hence, evaluate

(VZ+2) - ({3 —2) .

Solution:

Using the binomial theorem, the expression (a + b)# and (a - b)* can be
expanded

(a+b)*=4Coa*+4C1a3b + *4Cz a2 b? + 4C3z a b3 + 4C4 b*
(a-b)*=4%Coa*-4Cra3b +*Cza2b%-4C3zab3++Cs b*

Now (a+b)*-(a-b)*=4Coa*+4Ci1a3b +*C2a2b? + 4C3a b3 + 4Cs b* -
[*Coa* - *C1 a3 b + #C2 a2 b? - 4C3 a b3 + *4C4 b?]

=2 (*C1a3b +*C3ab3)

=2 (4a3 b + 4ab?3)

= 8ab (a? + b?)

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

(V3 +V2)4- (V3-v2)t=8 (v3) (V2) {(v3)2 + (v2)}

=8(V6) 3 +2)

=406

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

(V2+1) + (2 -

Solution:

Using binomial theorem, the expressions (x + 1)¢ and (x - 1)° can be
expressed as

(x+1)6="20Cox6+ 6C1 x>+ 6C2x* + 6C3 x3 + 6C4 x> + 6Cs x + ©Cs
(x-1)6=106Cox6-0C1 x>+ 6C2 x* - 6C3x3 + 6C4 x% - 6Cs5 x + Ce

Now, (x + 1)6 - (x - 1)® = 6Co x6 + 6C1 x> + 6C2 x* + 6C3 X3 + 0Cs X2 + 6Cs X
+ 6Ce — [6Co x6 — 6C1 X5 4+ 6C2 X* — 6C3 x3 4 6C4 X% - 6C5 X + ©C¢]

= 2 [6Co x6 + 6C2 x* 4 6C4 X2 + 6C¢]

=2 [x6 + 15x* + 15x2 + 1]

Now by substituting x = V2, we get

V2 +1)6-(V2-1)6=2[(V2)6 + 15(V2)* + 15(v2)2 + 1]
=2(8+15x4+15%x2+1)

=2(8+60+30+1)

=2 (99)

=198
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13. Show that 9»+1 - 8n - 9 is divisible by 64 whenever n is a positive
integer.

Solution:

In order to show that 9»+1 - 8n - 9 is divisible by 64, it has to be shown that
On+l — 8n - 9 = 64 k, where k is some natural number.

Using the binomial theorem,

(1+a)m=mCo+mCia+mCza%+ ...+mCpam
Fora=8and m =n + 1 we get

(1 + 8)n+1 =n+1Cy + n+1Cq (8) + n*1C2 (8)2 + ... + "1 C py1 (8)nH1

Ontl =1+ (n+ 1) 8 + 82 [»+1C2 + +1C3 (8) + .... + 21 C 41 (8)1]

On+1 =9 + 8n + 64 ["+1C2 + "*1C3 (8) + ... + "1 Cpy1 (8)™1]
Ontl-8n-9 =64k

Where k = [*+1C2 + n+1C3 (8) + .... + 21 C n+1 (8)™1] is a natural number
Thus, 97+1 - 8n - 9 is divisible by 64 whenever n is a positive integer.
Hence proved.

14. Prove that

n

» 3 C =4"

r=0
Solution:
By Binomial Theorem

n

3 (et = cav by

r=0

On right side we need 4" so we will put the values as,
Putting b =3 & a =1 in the above equation, we get

n

2. ()@rrer=a+3yr

n

) mer= @®
I

r=

n (11) (3)F = (4)"
— I

Hence Proved.
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Exercise 8.2 Page No: 171

Find the coefficient of

1.x°in (x + 3)8

Solution:

The general term Tr+1 in the binomial expansion is given by Tr+1 ="Ca™
r pr

Here x° is the Tr+1 term so a=x,b =3 and n =8
Tr+1=8Cr x8T 3 e, (i)

To find out x>

We have to equate x>= x8T

=>r=3

Putting the value of r in (I), we get

TE-—:[ s EC3 xE-S 33

a! .
T‘L = ﬁ WX 2
= 1512 x>
Hence the coefficient of x°>= 1512.
2. a%b7 in (a - 2b)12
Solution:
The general term Tr+1 in the binomial expansion is given by Tr+1 ="Cra™
r pr
Herea=a,b=-2b&n=12
Substituting the values, we get

Tr+1 = 12Cr al2r (-2b)r.......... (i)
To find a®

We equate al2T =a>

r=7

Puttingr = 7 in (i)
Ts = 12C7 a> (-2b)7
I
B= 71’—25' xa®>x(—2)" b’
=-101376 a°> b”
Hence, the coefficient of a°b’=-101376.
Write the general term in the expansion of
3. (x*-y)°
Solution:
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The general term Tr+1 in the binomial expansion is given by
Tr+1=nCrarrbr........ (i)
Here,a=x?,n=6andb =-y
Putting values in (i)
Tri1 =6Cr x 2(6-r) (_1)r yr
6!
Tr(6—1)!
6!
SEERET | 5 12-2r r
L TRl
— _1r 6Cr _X12 - ZI‘. yI‘
4. (x2-yx)12,x#0
Solution:
The general term Tr+1 in the binomial expansion is given by Tr+1 ="Ca™
r pr
Heren =12,a=x%?andb =-y x
Substituting the values, we get
Tn+1 =12Cr X X2(12-r) (_1)1‘ yr X'

12! 24-2r | RER (PR, |
TR —1 X
= (12—} y

% X12—21'>< [_1)1' ><},1'

S - i
=__1 ri{12-r} i y
] _1r 12Cr .X24 —ZI‘. yr
5. Find the 4th term in the expansion of (x - 2y)12,
Solution:
The general term Tr+1 in the binomial expansion is given by Tr+1 ="C ra™
r pr
Here,a=x,n=12,r=3and b = -2y
By substituting the values, we get
T4 = 12C3 x° (-2y)3

12!
_— xx°x-8 x y?
= 3o

12 X 11x 10% 8 9.3
—r———— O
= 3x2x1

=-1760 x° y3
6. Find the 13t term in the expansion of
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|\
1 9X ———= J X =0

T 3k

Solution:

The general term T..; in the binomial expansion is given by Tr.1 ="C,a"™" b’

|~

b =
Here a=9x, Wx n=18andr=12

1

£

Putting values

18! 1
o 1 e B e R
Tz = Tore1 % ( 3&)

12

s 1
X3 xxﬁxgx—

312

(18x17x16%15%14x13x12!)
= 12!X6X5X4%3IN2N1

= 18564
Find the middle terms in the expansions of

7
3
X
¢
6
Solution:
Here n = 7 so there would be two middle terms given by

O T
2

n+1
)term = 4 and (T +1) B term = 5

We have

YE-

3= 3N =?andb=—'€
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For Ty, r=3
The term will be

Tr+1 - nCr a" b

a_r 2y
Fumeo 5
7x6x%x5x4 x?

% 3% %
3o 2] 2333

105

B i

]

For Tsterm, r=4

The term T..; in the binomial expansion is given by

Trp ="C,a™ b
R A%
e ol
5 T 4131 (6)
TX6X5x4! 3 . 35x
=T 4131 T L T
x + 10
8. ——9}-’]
3
Solution:

WA dath g ooy dephogas
Here n is even so the middle term will be given by ( 2 )™ term = 6™ term

The general term T in the binomial expansion is given by Tr.; ="C,a™" b’
X
Nowa = 3 ,b=9y,n =10andr =5

Substituting the values

L= g X @)ax (9y)°
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o= x (5) x (993

10%9xBXTX6x5! x° g
bl et | 310 * }’J
= 5! x5x4x3x2x1 35

= 61236 x°y°

9. In the expansion of (1 + a)™+n, prove that coefficients of am and ar are
equal.

Solution:

We know that the general term Tr+1 in the binomial expansion is given by
Tr+1 =1Cranr br

Here n=m+n,a=1and b=a

Substituting the values in the general form

Tr+1 — m+n Cr 1m+n-r gr

=m+nCpar,............ (1)

Now, we have that the general term for the expression is,

Tr1 = minCear

Now, for coefficient of am
Tm+1 — m+n Cm aqm

Hence, for the coefficient of am, the value of r = m
So, the coefficient is m*nC
Similarly, the coefficient of an is m*nC

(m+n)!

m+n
Cm= mn!

(m+n)}!
And also, ™" C - m!n!

(m+n)!
The coefficient of a™ and a" are same that is m!n!

10. The coefficients of the (r - 1), rth and (r + 1)t terms in the expansion

of (x + 1) are in the ratio 1:3:5. Find nand .

Solution:

The general term Tr+1 in the binomial expansion is given by Tr+1 = "C anT br
Here, the binomial is (1+x)"witha=1,b=xandn=n

The (r+1)t term is given by

T+ =nCr 10T XT
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Ta+1) ="Cr xT

The coefficient of (r+1)t™ term is C;

The rth term is given by (r-1)% term
T+1-1) = "Cr1 x™1

Ty =1Cr1 xr-1

=~ the coefficient of rth term is "Cr-1

For (r-1)t term, we will take (r-2)t™ term
Tr-241 = nCr-2 X2

Tr.1 =nCr2 X2

=~ the coefficient of (r-1)t™ term is »Cr-2
Given that the coefficient of (r-1)®™, rth and r+1t term are in ratio 1:3:5
Therefore,

the coefficient ofr — 1® term 1
coefficient of rt® term - 3
1
Ilé = §
- A

n!
(r—2)!(n-r+2)! 1
= n' 3
(r—D!'(n—r+1)!

On rearranging we get

n! (r—l)!(n—r+1)!_1
r-2)!(n—-r+ 2)!x n! ~3
By multiplying

r—1D(r-2)!(n—-r+1)! 1
r—2)!(n-r+2)! 3

(r—=-1)(n-r+1)!
= (n—-r+2)(n—-r+1)!

1
3

On simplifying we get
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(r—1) A
& v a2 3

=3r-3=n—-r+2
=2n-4r+5=0......1
Also

the coefficient of r' term

coefficient of r + 1t term

n!
(r—uin-r+y _ 2
n! e
_— pu ]
= rlin-r)!

On rearranging we get

n! rl{n—r)!

’:} (r—-1){n-r+1}! - n!

By multiplying

rir—1}(n—-r)! _ 3

= (r—1){n—r+1}! -

rin—r}! _3

= (n—r+1}! 3

rin—-r)! .

= (n-r+1)(n—-r)! g

On simplifying we get

r 3

= (n—-r+1) 5

=>5r=3n-3r+3

3
5

3

5

(NCERT SOLUTION) [ CLASS X1 ]

Multiplying equation 1 by number 2

2n-8r +10 =0.............

Adding equations 2 and 3

2n-8r+10 =0
-3n-8r-3=0
=>-n=-7
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n=7andr=3

11. Prove that the coefficient of x» in the expansion of (1 + x)2 is twice the
coefficient of x in the expansion of (1 + x)2n-1,

Solution:

The general term Tr+1 in the binomial expansion is given by Tr+1 = "C anT br
The general term for binomial (1+x)2n is

Tr+1 - ZnCr b (R 1
To find the coefficient of x»
r=n

Tn+1 = 20C, x0

The coefficient of x» = 2nC,

The general term for binomial (1+x)2n1is
Tr+1 — Zn-lcr X!

To find the coefficient of x»

Puttingn =r

Tr+1 = 2n-1Cr xn

The coefficient of x» = 2n-1C,

We have to prove

Coefficient of x" in (1+x)2" = 2 coefficient of x" in (1+x)2n-1
Consider LHS = 2nC,
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2n!
n!'(Zn—n)!

2n!
~n!(n)!

Again consider RHS = 2 x 21C,

« (2n—1)!
n'(2n—1—n)!

(Zn— 1)!
i n'(n—1)!

Now multiplying and dividing by n we get

(Zn—1)! n
= e
n'(n—1)!" n
2n(2n—1)!
" n'n(n— 1!
2n!
~ n'n!

From above equations LHS = RHS

Hence the proof.

12. Find a positive value of m for which the coefficient of x2 in the expansion

(1+x)mis 6.
Solution:

The general term Tr+1 in the binomial expansion is given by Tr+1 = "Cr anT br

Here,a=1,b=xandn=m
Putting the value

Tr+1 — m Cr 1m-r Xr

— m Cr X!

We need the coefficient of x2
S putting r = 2

T2+1 =m(C; x2

The coefficient of x2 = m(C;
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Given that coefficient of X2 =mCy = 6

m!
: =15
= 2I{m—-2}!

m{m-1)(m-2)}!

= 2x1x(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 the positive value of m, so m = 4

6

Miscellaneous Exercise Page No: 175
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.

Solution:

We know that (r + 1)t term, (Tr+1), in the binomial expansion of (a + b)" is
given by

Tr+1 — nCr qn-t br

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

Ti=1Coar0b0=ar=729.... 1

Tz =nCrarl bl=namlb=7290...2

Ts3=1Cza2b2={n(n-1)/2 }am2b2=30375......3

Dividing 2 by 1, we get

Dividing 3 by 2, we get

From 4 and 5, we have

n.5/3=10

n==~6

Substituting n = 6 in 1, we get
at =729

a=3

From 5, we have,b/3 =5/3
b=5

Thusa=3,b=5andn=76
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2. Find a if the coefficients of x2 and x3 in the expansion of (3 + a x)? are
equal.
Solution:

We know that general term of expansion (a + b)" is

For (3+ax)®
Puttinga=3,b=ax&n=9

General term of (3+ax)° is

9
T = (Drca

9

T1~+1 s (T) 311— l‘al‘xl‘

Since we need to find the coefficients of x* and x°, therefore

Forr=2

9
T2+1 == (E) 311—2 HEXE

Fyon—-2_2
Thus, the coefficient of x* = (2%3 o

Forr=3
9
T3+1 L (g) 311—3 HEXB

9Yan—-3 .3
=3 a
Thus, the coefficient of x° = (3)

Given that coefficient of x* = Coefficient of x°

9 9
AT 311—2 2. (_) 311—3 3
K (2) e 7T
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9! 9!
N n—-2,2__ _ == @ n—3.,3
TR T ETTC I TR

38232 21(9 —2)!
= —
3n-333 31(9 —3)!

gl o

a =
3 7
a 3
L a=9/7

=

=

Hence, a=9/7

3. Find the coefficient of x> in the product (1 + 2x)¢ (1 - x)7 using binomial
theorem.

Solution:

(1 + 2x)6 =06Co + °C1 (2x)

+ 6C2 (2x)2 + 6C3 (2x)3 + 6C4 (2x)* + 6Cs (2x)°> + 9Cs (2x)°

=1+6(2x) + 15 (2x)? + 20 (2x)3 + 15 (2x)* + 6 (2x)°> + (2x)°
=1+12x+60x%+ 160 x3 + 240 x* + 192 x> + 64x°
(1-x)7=7Co-"C1(x)

+7C2(x)2-7C3(x)3 + 7C4 (x)* - 7Cs (x)°> + 7C6 (x)6 - 7C7 (x)7

=1-7x+ 21x% - 35x3 + 35x* - 21x5 + 7x6 - x7
(1+2x)°(1-x)"=(1+12x+60x%2+ 160 x3 + 240 x* + 192 x> + 64x°) (1
- 7x + 21x2 - 35x3 + 35x% - 21x> + 7x6 - xX7)

192 -21=171

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

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

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

a can be writtenasa=a-b+b

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

=1Co(a-b)»+1C1(a-b)™1b + ...... +nCpbr
an-br=(a-b)[(a-b)»1+1rC:i(a-b)>lb+ ... +nCnbn]
an-br=(a-b)k

Where k =[(a-b)»1 +nC; (a-b)™1b + ...... + nC , b"] is a natural number
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This shows that (a - b) is a factor of (a” - b"), where n is a positive integer.
5. Evaluate

B3 +42)° - (B3 -2)°
Solution:

Using the binomial theorem, the expression (a + b)® and (a - b)® can be
expanded

(a+b)6=06Coab+°C1a>b + 6Cza*b? + ¢C3 a3 b3 + 6C4 a2 b* + Cs a

b> + 6Ce b®

(a-b)6=06Coa®-0Cia>b + 6Cz a* b2 - 6C3 a3 b3 + ¢C4 a2 b* - 6Cs a b> + ¢Ce b
Now (a+b)6-(a-b)6 =6Coa®+°Ci1a°b

+ 6C2a* b2 4+ ¢C3z a3 b3 + 6Cs a2 b* 4+ 6Csab>+ ¢Ce b® - [6Coa® - C1a>b

+ 6Cz a* b? - 6C3 a3 b3 + 6C4 a2 b* - 6Cs a b> + ¢Ce bS]

Now by substituting a = v3 and b = V2, we get

(V3 +V2)6 - (V3 -+2)6 =2 [6 (V3)5 (vV2) + 20 (v/3)3 (V2)3 + 6 (V/3)
(V2)5]

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

=2 (V6) (198)

=396 6

6. Find the value of

o1 - )

Solution:
Firstly the expression (x + y)* + (x —y)* is simplified by using binomial theorem

(z +y)! =t Coz® +4 Crady + Cazy? ++ Cszy® +* Cuy?
= 2% + 423y + 62%% + 4z + *

(x — y)* =* Cox* —* C1x%y +* Cax?y? —4 Caxy?® +* Coy*
= x* — 4x3y + 6x%y? — 4xy® + y*

L+ P+ (x-y)it=2 (x4 + 6x2y? + F"’]

Putting x = a® and y = va? — 1, we obtain
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(ag t xﬁiﬁ)i + (az - xﬁ)é

2 4
—9 [(ﬂz)“ 4 5(&2)2({{12 1) + ( 2l - 1) ]
— i [ﬂ + 6a’ {ﬂg — 1) + (uz — 1}2]
= 2 [a® + 6a® — 6a* + a* — 2a® + 1]
-2 [aH + 6a% — 5a* — 242 + 1J
= 2a® + 12a% — 10a* — 4a* + 2

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

Solution:

0.99 can be written as

0.99=1-0.01

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

=5Co(1)5-3C1(1)*(0.01) +5C2(1)3 (0.01)2

=1-5(0.01) +10 (0.01)2

=1-0.05+ 0.001

=0.951

8. Find n, if the ratio of the fifth term from the beginning to the fifth term

(g
from the end, in the expansion of * /' Lisve6: 1

Solution:
In the expansion (a + b)", if n is even then the middle term is (n/2 + 1)™ term

{'».2] :

tfyyn—1[ _1 g
ne! [VE]” ( qﬁ) —T 04 {.‘1@)4 . 2 =N C] 3=% 1! I{' 2)11
fn (ﬁ)‘ (L)“ 4 _n (-, . 2 - [{'q:ll _n ; 2 : 3 - B! . 1
‘n—4 3 sn—1 I:\":E]" n—1 HE]" (n—4)'4! [\:E],.
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Gn! 1
.4 I" (n—4)! (‘/_ (n I]"-‘i' .;:,.'ﬁ ‘/— 1
(¥2)" 5 .o
5y - Vel
s H’ 2 {“JJ“ e
= (Y8 = 366
= 6% = 63
n b
7 =7

Thus the value of n=10
9. Expand using the Binomial Theorem

X £0

\

Solution:
Using the binomial theorem, the given expression can be expanded as

1
x) 24 24 32 16 16
+—=+ -——+
X" X X" X" ®

8 M 321
(I+—| +—+—+iIr——+—;r 1)
\ X N X X

Again by using the binomial theorem to expand the above terms, we get
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(oxY o (XY s Ax] . xY A (xY
.\1*5, =*c, (1) + ¢, (1)] C, (1) |.E/.| e |5| + L'LE,

=14+ 4 x- (‘.-xx-iﬂix' |K
2 4 8 16
Tyl 3 g
O Ncaal W e 2l 2]
22 16
.r'
|_(_{I]+LI}L|+L{]| |—Lt2|
L (3)
. 4 8
From equations 1, 2 and 3, we get
7 - - 4
|'*1|_:W
i UK
SO S I o 2 37 -
N 4 X 3 X 2 _12
=]|2x-"\~'\4'\ é‘;I|"\|'?"|\ IH,I4-(} .\llfj
2 2 16 x\ 2 - 8 ) x° X X" X
3 3 A g, 32
—]+"’\—~—\ +\—-—'\——E—I" Ox—x" +i——4*f}——+|—?—
2 2 16 x X© X XX

6 8§ 32 16 X o
:—+———+—_|—=I-.\:+—+—+——‘1

N X A 2 2 16

10. Find the expansion of (3x2 - 2ax + 3a2)3 using binomial theorem.
Solution:

We know that (a + b)3 = a3 + 3a2%b + 3ab2 + b3

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

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

= (3x2)3+3(3x?)%(-a (2x-3a)) + 3(3x?) (-a (2x-3a))? + (-a (2x-3a))3
= 27x6 - 27ax*(2x-3a) + 9a?x? (2x-3a)? - a3(2x-3a)3

= 27x% - 54ax> + 81aZx* + 9a2x? (4x2-12ax+9a?) - a3[(2x)3 - (3a)3 -
3(2x)2(3a) + 3(2x)(3a)?]

= 27x% - 54ax> + 81aZx* + 36a2x* - 108a3x3 + 81la*x?2 - 8a3x3 + 27a® +
36a*x? - 54a5x

= 27x% - 54ax5+ 117a%x* - 116a3x3 + 117a*x2 - 54a°>x + 27a°

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

= 27x% - 54ax5+ 117a%x* - 116a3x3 + 117a*x2 - 54a°>x + 27a°

%k %k %k k %k %k %k %k k %k %k k %k %k %k ok ok %k %k k k k k k¥
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