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NCERT Solutions for Class 11 Maths Chapter 8

Binomial Theorem Class 11

Chapter 8 Binomial Theorem Exercise 8.1, 8.2, miscellaneous Solutions

Exercise 8.1 : Solutions of Questions on Page Number : 166

Ql:

Expand the expression (1- 2x)s

Answer :

By using Binomial Theorem, the expression (18€" 2x)° can be expanded as

(1-2x)’
="Co(1) =G ) (2x)+°C, (1) (2x) = "Co (1) (2x)"+°C, (1) (2x)" = *Cs (2x)
=1-5(2x)+10(4x*)-10(8x*)+5(16x")-(32x’)

=1-10x +40x* - 80x" +80x* - 32x°

Q2:

5
[ 2 X ]
Expand the expression A 2

Answer :

a-t|m
\-J|><

e

By using Binomial Theorem, the expression J can be expanded as

-
(-] 3R
o2 () e )] e )

()l 5
X X" NZ, x' )\ 4 x“ /L8 ) \x/\l6) 32
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Q3:

Expand the expression (2x - 3)s

Answer :

By using Binomial Theorem, the expression (2xa€“ 3)° can be expanded as
(21-3)" = “Cy (20)' - *C, (2x) (3)+ °C, (25) (3) - *C (2x) (3)
+°C, (2x) (3)' - °C, (20)(3) + °c, (3)
= 643" —6(32x7)(3) + 15(16x" )(9) - 20(8x" )(27)
+15(4x7 ) (81)— 6(2x)(243) + 729
= 64x" — 5762 + 2160x" —4320x" + 4860x% - 2916x + 729

1

Q4 :

— + S
: 3 x
Expand the expression

Answer :

1

X

u|><

By using Binomial Theorem, the expression ( ] can be expanded as

32 e5) =) G =) ()

o5 (5 e(3)) o)
s+l Sl

X 5x' 10x 10 5 1

~

\o|’,

+ + - -
243 81 27 9x 3x° x

Q5:

1GRGE
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( I Ja
X+—
Expand =

Answer :

]
By using Binomial Theorem, the expression * X/ canbe expanded as

(x+ 1 T =°C,(x) + "‘C,(x)s[lJ+ "C:(x)"(i J:
+5C, (x)’ [%]‘ +°C,(x) [%)* +°C, (\)(%JR +"C, (%J‘
=x"+6(‘.\‘]5(%JHS(X)"[%J+20(x)"[%)+l$(x)z($)+6(_x)[%]+xi“

‘ . 15 6 1
=X +6x*+15x7 +20+ S+ — +—;
x' x'ox

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€“ 4
. (96) =(100-4)
=°C,(100) = *C, (100) (4)+ *C,(100)(4)’ - *C,(4)’
=(100)"~3(100)" (4)+3(100)(4)" —(4)
= 1000000 — 120000 + 4800 — 64
= 884736

3

Q7:

Using Binomial Theorem, evaluate (102)s

Answer :
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102can 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
5 5

~(102)" = (100 +2)
=°C, (100)" +°C, (100)* (2)+°C, (100)* (2)" + °C, (100) (2)’
+7C,(100)(2)"+°C, (2)

= (100)" +5(100)" (2)+10(100)" (2)° +10(100)" (2)" +5(100)(2)" +(2)’

=11040808032

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)"
=, (100)" + *C, (100) (1) + *C, (100) (1)’ + *C, (100)(1)" + *C, (1)’
= (100)" +4(100)" +6(100)" +4(100)+(1)"

= 104060401

Q9 :

Using Binomial Theorem, evaluate (99)s

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 &4€“ 1
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~(99) =(100-1)

=3¢, (100) - ¢, (100)" (1)+*C, (100)' (1) = *C, (100)" (1)’
+3¢, (100) (1Y = e, ()

=(100)" —5(100)" +10(100)" —10(100)" + 5(100) -1

= 10000000000 — 500000000+ 10000000 — 100000 + 500 — |

= 10010000500 - 500100001
= 9509900499

Q10:

Using Binomial Theorem, indicate which number is larger (1.1)1or 1000.

Answer :
By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1.1)'%can be obtained as
(.)™ =(1+0.1)"™
=", + """ C, (1.1)+ Other positive terms
=1+10000x 1.1+ Other positive terms
=1+11000+ Other positive terms
> 1000

Hence, (1.1)"" > 1000

Qi1 :

(V3 +42) -(5-2)

Find (a + b)*a€“ (ad€“ b)*. Hence, evaluate

Answer :

Using Binomial Theorem, the expressions, (a+ b)*‘and (a &€“ b)4, can be expanded as
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(a+b)' =*Ca*+*Ca’b+*C,a’b* + *C.ab’ + *C,b*

(a-b)' =*C,a’ - *Ca’b+ *C,a’b? - *C,ab’ + *C,b*
~(a+b)' —(a-b)' =*C,a* +'Ca’b+*C,a’b? + *C.ab’ + *C b
-[*Ca'=*Ca'b+ C,a’h' - ‘Caab’ +'C b |

=2('Ca’b+*C,ab’) =2(4a’b+4ab)
=83b(a: +bl]

By putting a = J3 and b =2, we obtain

(V543 (-3 () ) () (2]

=8(v6){3+2} =406

Q12:

(J5+|]°+[J§—l)°_

Find (x+ 1)+ (x &€“ 1)5. Hence or otherwise evaluate

Answer :

Using Binomial Theorem, the expressions, (x+ 1)°and (x 3€“ 1)%, can be expanded as
(x+1)° = *Cox® +°C,x* + °C,x* + °C,x* + °C x* + °Cx + °C,
(x—=1) = °Cox’ 00" + Cx* ~ *Cax® +4C 3 - *Cx4-°C,
c(x+1) +(x=1) = 2["C“x" +°Cx*+°Cx*+ "C,.‘]

:2[x"+|5x*+|5x3+|]

By putting X = “6 , we obtain

() {5 =2 () w15 1s() ]

2(8+15x4+15x
2(8460+30+1)
2(99) =198

+1)

Q13:
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+1
Show that 9" —8n —9is divisible by 64, whenever nis a positive integer.

Answer :
glui_gn_g. L .
In order to show that is divisible by 64, it has to be proved that,
+1
9" —8n-9=064k , where k is some natural number
By Binomial Theorem,
{14a)" = "0+ "Cat™Cia 4.4 "C 8"
For a=8and m= n+ 1, we obtain

(148)™ ="1C, +™'C, (8)+ ""'C, (8) +..+™'C,,(8)™

= 9" =1+(n+1)(8)+8 [MC: +MCx8+..+7C,,, (8) l]

5

n+l

— qnol =()+8n+64|:n-|(«: 1 nll(~; 1‘18+...+ n'ICm_l (S)D—I}
= 9" —8n—9 =64k, where k =""C,+""'C,x8+..+""'C,,,(8)" is a natural number

+1
Thus, - -89 is divisible by 64, whenever nis a positive integer.

Q14 :

er n(-jr — 411
Prove that r=0

Answer :
By Binomial Theorem,
} "C,a"b" =(a+b)"
r={ l
By putting b= 3 and a= 1 in the above equation, we obtain

3 0C, (1) (3) =(1+3)

=0
= i?r’ "C =4
r=0)

Hence, proved.

Exercise 8.2 : Solutions of Questions on Page Number : 171
Q1l:
Find the coefficient of xsin (x + 3)s




Answer :

It is known that (r + 1) term, (7..), in the binomial expansion of (a + b)"is given by T”' - Cra b .
Assuming that xfoccurs in the (r+ 1)"term of the expansion (x+ 3)8, we obtain
& - B-r T
T..="C.(x) (3}
Comparing the indices of xin x’and in T.., we obtain r=
3
;8 8-7-6-5!
'C,(3) =——x3 = .3° =1512
Thus, the coefficient of xéis 315! 3-2.5!
Q2:
Find the coefficient of asb’in (a - 2b)
Answer :

. . N . o T,="Ca" b’
It is known that (r + 1) term, (Tx:), in the binomial expansion of (a + b)"is given by ** ¥ .
Assuming that a’b’occurs in the (r+ 1)"term of the expansion (ad€" 2b)'2, we obtain

3 y 12-r r 3 ¢ r 12—r AT
T =" E (a} (—Zb) m 4C (—2] (n) [b)
Comparing the indices of aand b in ab” and in T.., we obtain
r=7
Thus, the coefficient
5o \7 12! _, 12-11-10-9-8.7! _, \ .
“C,(-2) =-—2" = -2"=-(792)(128)=-101376
of &bis ' 715! 5-4-3-2.7! ‘

Q3:

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

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 Tr+l = i::r::l i b .
Thus, the general term in the expansion of (x2a€" f) is

Trul = hcr (xz }h_r (_}')1 = (_I)I "Cr-xu ”.:v"




Q4:

Write the general term in the expansion of (xz- yx)=, x #0

Answer :

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

oy T ="Ca""b"

Thus, the general term in the expansion of(xX*a€* yx)'%is

12

]

T {:r(“—-)” f (—}Y)l :(_I)f ”C‘..‘-\'” X :(_”f 20 (Mot o

Y

Q5:

Find the 4tterm in the expansion of (x- 2y):.

Answer :

= ﬂ(:rall"rbl'

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

Thus, the 4"term in the expansion of (xag* 2y)"is

121 ¢ s 12:11-10

.4 - .I-_‘H — IZ(-,_\(};)L‘—R [_2}] » (_ l] . T . x-; [2 ) . y_z - {2)1 xuy; - _l?()wa}‘;
\1— .

3.2

Q6 :

\‘]H

1
(x| < xe0
Find the 13*term in the expansion of 3\"{; 4

i
|

Answer :

— ncran—rbr

It is known that (r + 1) term, (T..), in the binomial expansion of (a + b)"is given by T”'

| I8
ox __]
Thus, 13"term in the expansion of [ 3‘/{; is




12

I

BT =09

)

12

18!

,_\h

=(-1) e %j [%]
_ 18- 117’:2 ['5414 13.12! \L) ( J [gl‘z(sz)r‘v:y:}
= 18564

Q7:

3
X
(3 ) ?J
Find the middle terms in the expansions of s

Answer :

2

( n+l ]
It is known that in the expansion of (a+ b), if nis odd, then there are two middle terms, namely, term

th
n+l ]
—+1
( 2

and term.

3
[ 3.5 7+1 4"
6
Therefore, the middle terms in the expansion of are ; term and
term

R Vx|
7.3 }\" _ 3 7' 4 X
T, =T, ="C,(3) [—?J (-1) _;‘—4‘3 &
__7-6-5.4!_34 | o _ E .
3.2.4! .3 8
4
y aa X ¢ 7!
|=I_,|"(4() (‘?] :(_)H()

7‘6'5.4!. 3}I . 'l__ﬁ_35 12
4132 203 Tag

37
X

[3_?J —ﬂs-xq and §—5x”
) 48

Thus, the middle terms in the expansion of are 8

th
(7+I+]) _gh
2




Q8 :

10
X
(— - (le]
Find the middle terms in the expansions of 3

Answer :

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

1m0 ih
X 10 :
[— + 9 ) (— + I ] = 6“
Therefore, the middle term in the expansion of 3 is ™ 2 term

{ r-\lu 3 & | . |
T, =T,,="C, : (9y) = .”}. :w 9.y
- 3/ 5150 3
0.2.7.65! . .
:M_l‘_.;ll' «\4. |:9 :(3_) :3[(|i|
5-4.-3-25! ¥
=252x3" .x* .y =61236x"Y

mn
Thus, the middle term in the expansion of * 3 is 61236 xX°y°.

Q9 :

In the expansion of (1 + a)"+", prove that coefficients of a"and a“are equal.

Answer :

It is known that (r + 1) term, (Tx:), in the binomial expansion of (a + b)" is given by T.="Ca™"b .

Assuming that amoccurs in the (r+ 1)"term of the expansion (1 + a)™ », we obtain

T

r+l

—m+n C' (I‘)"”'"" (a)r —m+n Cral

Comparing the indices of ain amand in T, ., we obtain r=

m




Therefore, the coefficient of a”is

m=n g~
m

(m+n)! =(m+n)!

(1)

" m!(m+n-m)!  m!n!

Assuming that a’occurs in the (k+ 1)"term of the expansion (1 + a)™", we obtain

m+n ymEn=k ¢ 3k pap o g 3k
Ti.-l: CL(I) {a} = (k{‘a)




Comparing the indices of ain a'and in T..1, we obtain k=

n

Therefore, the coefficient of ais

(m+n)! (m+n)!

C,= = «{2)

“n!(m+n-n)! n'm!

m=+n

Thus, from (1) and (2), it can be observed that the coefficients of amand a"in the expansion of (1 + a)™ mare equal.

Q10:

The coefficients of the (r- 1)», rrand (r + 1)terms in the expansion of (x+
1)are in the ratio 1:3:5. Find nand r.

Answer :

— e on-kpk
It is known that (k + 1)" term, (T..), in the binomial expansion of (a + b)" is given by T..="Ca™"b .

‘l.r—l =" ("72 (-X‘)n-(r-ll(l)(r»ll _n Clq:xnfnz

Therefore, (r 36« 1)"term in the expansion of (x+ 1)is

I' _n (-r_]{x‘)"’("’”(l‘]("” _n (1 xn*rtl

" term in the expansion of (x+ 1)is " =

Tr+| =" CI (‘x)ﬂmr(l)r _n C,.\'”"

(r+ 1)"term in the expansion of (x+ 1)7is

Therefore, the coefficients of the (rae« 1)", 1", and (r + 1)"terms in the expansion of (x+
|1Cr7:’ :\er, and ncv

1)"are " respectively. Since these coefficients are in the ratio 1:3:5, we obtain
ng™ I n ) 3
n(éT = 5 and ILLCTI L= E
-1 I =
y i P n' (r=1)(n=r+1)!  (r=1)(r-2)}(n-r+1)!
- = 4 =
"Ca  (r=2)(n-r+2) n! (r=2)(n-r+2)(n-r+1)!

r—1

n-r+2




r—1

n-r+2 3

=>3r-3=n-r+2
=>n-4r+5=0 (1)
"Coit_ n! § r!(n—r]!= r(r=1)!(n-r)!
"C, (r=1)(n-r+1) n! (r=1)!(n—r+1)(n—r)!
r
Thn-r+l
r .
‘n-r+l =§
= 5r=3n-3r+3
=3n-8r+3=0 (2)

Multiplying (1) by 3 and subtracting it from (2), we obtain
4ra€“12=0=>
r=3

Putting the value of rin (1), we obtain na€"

12+5=0

=n=7
Thus,n=7and r=3

Q11 :

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

+ x)2n-1 .

Answer :
) ‘ . ) ‘ . ‘ — nC aﬂ—rbr
It is known that (r + 1) term, (T..), in the binomial expansion of (a + b)"is given by ~r*! v . Assuming

that x"occurs in the (r+ 1)"term of the expansion of (1 + x)2", we obtain

TH.] =3n Cr(l)lnfr {x)r =_‘n Cr (K)r
Comparing the indices of xin xand in T..:, we obtain r=

n

Therefore, the coefficient of x7in the expansion of (1 + x)is




o o (2n)! _(2|1)!:(2I1)1! (1)

n!(2n—n)! " n'n! (n1)’

Assuming that x"occurs in the (k+1)"term of the expansion (1 + x)2" 21 we obtain

TL+| =" CL (l)

n

2n=l=k ¢

Ak 2n-1 o \K
(x) =""C,(x)
Comparing the indices of xin x'and T..:, we obtain k=

n

Therefore, the coefficient of x"in the expansion of (1 + x)*" *"is
(2n-1)! (2n-1)
" n!Y(2n-1-n)! nl(n-1)!

-

2n-1 g~

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

“2nn!(n-1)! 2.a!n!

1 !
— : 2
2( (n!) ()
From (1) and (2), it is observed that

l( In C‘n ] =2||-1 c1“

~

el

:>2n Cn - 2{:" |C“ )

Therefore, the coefficient of x"in the expansion of (1 + x)%is twice the coefficient of x7in the expansion of (1 + x)=€,

Hence, proved.

Q12:

Find a positive value of mfor which the coefficient of x2in the expansion (1
+ X)"is 6.

Answer :

T . — ﬂ(‘_‘rallfrbf

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

that xtoccurs in the (r + 1)"term of the expansion (1 +x)™, we obtain

T.="C.(1)""(x) =" C(x)

Comparing the indices of xin x’and in T..:, we obtain r=

2

m g™
&

Therefore, the coefficient of xéis N

It is given that the coefficient of xéin the expansion (1 + x)™is 6.




G, =6
m!
2!(m-2)!
m(m-—1)(m-2)!
2x(m-2)!

=m(m-1)=12

= =6

=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 xéin the expansion (1
+ X)mis 6, is 4.

Exercise Miscellaneous : Solutions of Questions on Page Number : 175

Ql:

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

Answer :

T ; - ﬂCra]’l-l’bl’

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

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

I‘ - n(?“an nb(‘- :an - 729 (l)

T,="C,a""'b' =na""'b=7290 -(2)
_ =

T, ="C,a"b’ :Ma"“b‘ =30375 -(3)

Dividing (2) by (1), we obtain

na"'b 7290
a 729
= 20 1D (4)

a




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

2na"'b 7290
(n—=1)b 30375
— Ll
2a 7290
(n-1)b  30375x2 25
— - — = —
a 7290 3
nb_b_2s
a a 3
b 25
=10-—= Using (4
- [Using (4)]
25 S5 .
(5)

From (4) and (5), we obtain
3
n-—=10
3
=n=h
Substituting n = 6 in equation (1), we obtain
=729

—=a=y729=3

From (5), we obtain

E=§:z~h::.
3 3

Thus, a=3, b=5, and n=6.

Q2:
Find aif the coefficients of x2and x:in the expansion of (3 + ax)care equal.

Answer :
T.,="Ca" b .
r+ C. . Assuming

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

that xtoccurs in the (r+ 1)"term in the expansion of (3 + ax)?, we obtain

T..="C,(3) " (ax) ="C,(3)"a'x’

Comparing the indices of xin x’and in T..:, we obtain r=

2




Thus, the coefficient of xéis

0 Y X, 2 9! L Y v - rfa\T 2
C,(3) "a -ﬁ(.’i) a~=36(3) a
Assuming that x®occurs in the (k+ 1)"term in the expansion of (3 + ax)°, we obtain

T ="C {_3]\H {"m)k ="C, (3)9-k a'x"

Comparing the indices of xin x*and in T,,, we obtain

k=3
Thus, the coefficient of xis

y [ay?=1 ‘}! L PN
'C,(3) a1:ﬁ(:;] a' =84(3) a’

It is given that the coefficients of X’and x’are the same.

84(3)" a’ =36(3) a’

= 84a =36x3
363 104
8= —
84 84
g
—a=—
7

9
Thus, the required value of ais .

Q3:

Find the coefficient of xsin the product (1 + 2x)5(1 - x)7using binomial theorem.

Answer :

Using Binomial Theorem, the expressions, (1 + 2x)sand (1 4€* x)7, can be expanded as
{1+2x) =°C, +°C, () + 0 (2x) +%C(2x) +°C, [2x)
+°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)+7C, (x) - "C; (x) +7C, (x)’
~7C,(x) +7C, (x) - "C, (x)
=1-7x+21x" =35x" +35x* = 21x° +7x° — X7
s(1+2x) (1=x)
= (14+12x+60x" +160x" +240x* +192x" +64x° ) (1-Tx+21x" —35x" +35x* = 21x" +7x° —x7)

The complete multiplication of the two brackets is not required to be carried out. Only those terms, which involve x5,
are required.

The terms containing xfare
1 ( =21x° ) +(1 3.\')(35.\" ) + (()(J.\': )(—35.\'1 ) + (Vl 60x’ )( 21x° ) ks ( 240x* )( -7x)+ ( 192x° )( 1)
=171x’

Thus, the coefficient of x5in the given product is 171.

Q4 :

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

Answer :

In order to prove that (ad€" b) is a factor of (a"a€* b), it has to be proved that a"a€*

b= k (a&€" b), where k is some natural number
It can be written that, a= a 4€" b + b
a"=(a-b+b) =[(a-b)+b]
="C,(a-b)"+"C,(a=b)" b+..+"C, (a—b)b"" +"Cb"
=(a-b)"+"C (a=b)" b+..+"C, (a=b)b"" +b"
=a" -b"=(a —b)[(a ~b)"" +"C,(a=b)""b+..+"C,_b" '}
=a" -b" =k(a-b)
.

where. k = [(a— b)Y " +"C (a=b)" b+..+"C h""} is a natural number

Thisshows that (ad€"“ b) is a factor of (a"a€" b”), where nis a positive integer.

Q5:

(\/§+\f'§)[‘—(\/§—ﬁ)b_

Evaluate




Answer :
Firstly, the expression (a+ b)ta€“ (ad€" b)sis simplified by using Binomial Theorem. This

can be done as

(a+b)’ =°C,a" + ‘Ca’b+“C,a'b’ + °C,a’h’ + ‘Ca’b* + ‘Ca'b’ + °C,b°

a"+6a’b+15a'b* +20a’'b’ +15a°b" + 6ab’ +b°

(a-b)" =°C,a® - °C,a’b+°C,a‘b* - °C,a’b* + °C a’b* - °C.a'b’ + *C,b°
=a’ —6a’b+15a’b* —20a’b’ +15a’b* —6ab’® + b°

s(a+b)' ~(a-b)" =2[6a’b+20a'b’ +6ab’ |

Putting a = J3 and b=+2. we obtain
(48 (5 =265 (42205 () +o(5)(2 |
= 2[ 5446 +12076 + 246 |

=2x1986

—396/6

Q6 :

(a3+\/5ﬁ)4+(al— 33—1]4-

Find the value of

Answer :
Firstly, the expression (x+ y)*+ (x &€" y)4is simplified by using Binomial Theorem.

This can be done as




A 4 i i) 9 3
(x+y) =*Cx'+*'Cx’y+ 'C,x°y* + *Cixy’ + *C y*

=x +Axy +6x7y Hdxy v

(x —\»'_)4 ='Cx* - *Cxy+Cx'y - *Cxy' +*C y*
=x'—dxy+6x7y —dxy’ 4y

L(x+y) #(x-y)' = 2(,\'* +OXTy +y J)

Putting x =a” and y = w..l{a——l we obtain
(a1+~da:—I]J+(a1—\fﬁ)l=2[(a3)4+6{az):(~da:—I):+(va:—|]l}
=2[a“+(ia‘(az—I)+(a:—l):}
= Z[a“ +6a"—6a' +a' -2a’ + l]

=2[a” +6a" —5a' -2a’ +l]

=2a®+12a° —10a’' —4a* +2

Q7:

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

Answer :
0.99 =1 a€“0.01
~(0.99) =(1-0.01)’

='C, (1) =°C, (1) (0.01)+°C, (1) (0.01) (Approximately)
=1-5(0.01)+10(0.01)’

=1-0.05+0.001

=1.001-0.05

=0.951

Thus, the value of (0.99)%is approximately 0.951.

Q8 :

Find n, if the ratio of the fifth term from the beginning to the fifth term from the end in the expansion

[UE-F%] is V6 :1

of




Answer :

(a+b)' ="C,a"+"Caa"'b+"C,a" b’ +..+ "C,_jab""' + "C,b"

In the expansion,

_nge on-dg d
Fifth term from the beginning ~ Ca™b

_n Cn_4adbll—4

Fifth term from the end

2+

n
, the fifth term from the beginning

n-4
0]
I\C"_‘l(ﬁ) [TJ:J
and the fifth term from the end is ' 3 .

a (42)" | . (‘;'/5)" 1 n! = |
:/51 = CJ (\‘[;)l -3: C.l 2 3=641(n_4)]( _) (1)
1 -4 ({5)4 : . |

3 - lz(w): 'Q(Ux) =('n—4)!4!'(‘{/3:)"

Therefore, it is evident that in the expansion of [
4
yn—4 |
(@) )
is ' 3

IR

c,(¢)

'€, (42) o

It is given that the ratio of the fifth term from the beginning to the fifth term from the end is \'{a: ! . Therefore, from (1)
and (2), we obtain

n! {{/2—)":. 6n! l,n=\/-ﬁ'1|

6.4!(n—4)! (n—4)!4!-({/§)
L) e
)
() ()

=\|’E:|

=6

) 6
:>({/Er=36v"r(;
i 5
=6*' =67
n_5
4 2

5
=n=4x—=10
2

L

Thus, the value of nis 10.

Q9 :




x 2y
TR P
9

Expand using Binomial Theorem[ « X

Answer :

-

Using Binomial Theorem, the given expression [

I: x) 27
[+3)-
2] x
‘i-l \'i_,
=*C{I+;]—4C{I+;}[:j+4C{l+
' 2 2 X -

32

24

I
N

+
to | =
N
s

I

# | oo
 —

X X X

Again by using Binomial Theorem, we obtain

4
X ) 4 3if X 2
[“E] = ¢, (1) + ¢, (1) (5J+‘C:(l) (?
-2 23 4
=14+4x +6><x +4><'\ +'\
2 4 8 16
2 GX
:H2x+3 +k +x
2 2

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

l+i—3
=

t2 |

0

]4
X/ canbe expanded as

Ny N e 2\ 7 )
-1 | -l 1+l] :]m R [4,)-4(|+1J(ij+'—(j
. 2 ¥ X 4 J\x° ZNT ) x
o8 xY 24 24 32 16 16
il | I | o L et i e
2 X 2 X° X X* % X

16

3
X 8
i rkry +—,+—+()——.+—_‘
2 X ( 4

x

Sl

J(@)-e(33) (3

(1)




=1+2x+ +— 4 — == 14—+ + - o
2 2 16 x 2 4 8 X X X" x
- 1 ]
x° x' 8 24 32 16
=]+ 22X+ X+ == =12-6x-X"+ i s
2 2 16 x X X X° X
16 8 32 16 X s
=— —e i — R e e —
X X X X 2 2 16

Q10:

{'3x3 —2ax +3a:)'

Find the expansion of * using binomial theorem.

Answer :

(3:(3 —2ax +3a’ ]

Using Binomial Theorem, the given expression can be expanded as

[(3.‘(3 = 23x)+ 332}

=°C, (3x* ~2ax) +°C, (3x* - 2ax) " (3a®) + °C, (3x* - 2ax)(3a%) +°C, (3a°)

(3x* —2ax) +3(9x* ~12ax’ + 4a’x*) (3a°) + 3(3x% ~ 2ax)(9a*) + 272"
= (3x* - 2ax)" +81a’x* ~108a’x* +36a’x’ +8la’x’ —54a’x + 272"
=(3x* - 2ax) +8la’x* ~108a’x* +117a’x’ ~54a‘x + 27a" (1)
Again by using Binomial Theorem, we obtain
(3xf-zax)‘
"¢, (3x%) - 7C, (3x%) (2ax)+ *C, (3x) (2ax)’ - *C, (2ax)’
=27x"=3(9x")(2ax)+3(3x7 ) (4a’x7) - 8a'x’

= 27x" - 54ax’ + 36a’x" - 8a'x’ aaf

(5]
—

From (1) and (2), we obtain
(3.\'3 —2ax +3a’ )‘1
=27x" - 54ax’ +36a°x" —8a'x’ +8la’x* -108a°x’* +117a*x* - 54a’°x +27a°
=27x" —54ax’ +117a°x* —116a°x" +117a’*x’ —54a’°x + 27a°







