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Mathematics

(Chapter — 8) (Binomial Theorem)
(Class - XI)

Exercise 8.1
Question 1:
Expand the expression (1- 2x)>
Answer 1:

By using Binomial Theorem, the expression (1- 2x)° can be expanded as

(1-2x)°

=*C, (1) - *C, (1) (2x)+ *C, (1) (2x)' - *C, (1) (2x)" + *C, (1) (2x)' - °C, (2x )
=1-5(2x)+10(4x7)-10(8x" )+ 5(16x" ) -(32x7)

=1-10x +40x* - 80x" +80x" - 32x’

Question 2: 5 % 5
Expand the expression (——EJ
Answer 2:

S
N2 Al
By using Binomial Theorem, the expression (;——J can be expanded as

2-3). ‘[EJ‘[EN—
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Question 3: b C)
Expand the expression (2x - 3)°® %6 KQ
Answer 3: & Q
By using Binomial Theorem, the expression (2x — 3)® can be expanded as 6\'® %,
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(2x-3)" = °C, (2x)" - °C, (2x) (3)+ °C, (2x)' (3)’ - “C,(2¢)' (3)’
+°C, (22)° (3)' - °C, (2%)(3) + °C, (3)'
= 64x" —6(32x7)(3) + 15(16x")(9) - 20(8x")(27)
F15(4x7)(81) - 6(2x) (243) + 729
=64x" —576x° +2160x" —4320x" + 4860x° - 2916x + 729

Question 4:

s
Expand the expression (§+lj
X

Answer 4:

s
N AR
By using Binomial Theorem, the expression (3*;] can be expanded as

(Y e e eI
LEIORTERI0
S )

+ 4 +—+——+—
243 81 27 9x 3x7 X

Question 5: N
i QO
Expand (x+—] @

X

©
Answer 5: Q\@ %_Q
Q&
%\\0 ro
N\
&

6
. . . . |
By using Binomial Theorem, the expression (x +—] can be expanded as
X

.
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nc..(x)"+"c,(x)"U*“CZ“")‘G):

o0

YaE
X

s( 1 af 1 af 1 of 1 | 1
=X’ ' o 5(x —h 20(x — S(x — X || —= —
I e i W
: 5
=x"+6x‘+15x'+20+l—,+—64—+—](:
x> 2% ¥

Question 6:
Using Binomial Theorem, evaluate (96)3
Answer 6:

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)’

'C, (100) = *C, (100) (4)+*C.(100)(4) - *C,(4)
=(100)" =3(100)" (4)+3(100)(4)" =(4)’
= 1000000 — 120000+ 4800 — 64

= 884736

Question 7:

Using Binomial Theorem, evaluate (102)>

N
Answer 7: b
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
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~(102)" =(100+2)°
=7C, (100)" +°C, (100)' (2)+°C, (100) (2) +*C, (100)* (2)’
+5C,(100)(2)' +*C, (2)
= (100)° +5(100)* (2)+10(100) (2)" +10(100)" (2) +5(100)(2)' +(2)’
= 10000000000 + 1000000000 + 40000000+ 800000 + 8000 + 32
= 11040808032

Question 8:

Using Binomial Theorem, evaluate (101)*

Answer 8:

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

Question 9:

Using Binomial Theorem, evaluate (99)°>

N
Answer 9: b

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. &% Q

It can be written that, 99 = 100 - 1

&\’b
@

A Q)

mm Wondershare

PDFelement

'\


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Wondershare

Remove Watermark

PDFelement

~(99)' =(100-1)°
=°C, (100)" = *¢, (100)' (1)+ °C, (100’ (1)" = *C, (100)" (1)’
+°C, (100)(1y" = ¢, (1)
=(100)" ~5(100)" +10(100)" ~10(100)" +5(100) -1
= 10000000000 - 500000000+ 10000000 100000+ 5001

=10010000500 - 500100001
=9509900499

Question 10:

Using Binomial Theorem, indicate which number is larger (1.1)%°000 or 1000.

Answer 10:
By splitting 1.1 and then applying Binomial Theorem, the first few terms of (1.1)9000 can

be obtained as

( I 2 l)ll)llﬂl) e (l + O_ l)l(ll)(l(.l

="+ C (1.1)+ Other positive terms
=1+10000x 1.1+ Other positive terms
= 1+11000+ Other positive terms

> 1000
Hence. (1.1)"" >1000
Question 11: 4 ) ) 0@
Find (a + b)* - (a - b)*. Hence, evaluate. (\/54.\[5_) _(\/5_\/5) b\b ,\\
PS,

Answer 11: 6
Using Binomial Theorem, the expressions, (a + b)* and (a - b)*, can be expanded @ %.Q
Q &
’b
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(a+b)' ="*Ca*+*Ca’b+*C,a’h’ + *Caab’ + *C b

(a-b)' =*Csa* - *Ca’b+*C,a’b* - *C,ab’ + *C,b*

~(a+b)' =(a-b)' =*C,a* + *Ca’b+ *C,a’h* + 'Caab’ + *C b

-[fcat='Ca’b+'Ca’h ~Cab’+ 'C,b'

=2(*Ca’b+‘Ciab’)=2(4a’b+4ab’)
=8ab(a’ +b’)

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

(V3+2) ~(V-2) =8(45)(2){(V5) + (2

=8(V6){3+2} =406

Question 12: y "
Find (x + 1) + (x - 1)%. Hence or otherwise evaluate. (\EH) +(\/—2_—l)

Answer 12:
Using Binomial Theorem, the expressions, (x + 1)® and (x - 1)%, can be expanded as
(x+1)" = Cox® +“Cx* + “Cox* 4 "Gy + °Cx* + “Cox + °C,
(x=1)" = °Cox® - °C;x* + °Cyx* HC,x* + °C,x* - °Cyx + °C,
s(x+ l)h +(x- l)(' = 2["(‘",(" +90x* +8C 2+ "C(']
= 2[x" +15x* +15x° + l]

By putting x = \/5 we obtain @

(V2+1) +(V2-1) 2| (V2) +15(v2) +15(v2) +1 |

=2(8+15x4+15x2+1) (b
=2(8+60+30+1) (&% QK
=2(99) =198 C)\' Ny
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Question 13:

Show that g _gn 9 is divisible by 64, whenever n is a positive integer.

Answer 13:

In order to show that
9" —8n -9 =64k
By Binomial Theorem,

(1+a)" ="C, +"Cja+"C,a’ +..+ "C,a"

9™ _gn -9 is divisible by 64, it has to be proved that,
, Where k is some natural number

Fora =8 and m =n + 1, we obtain
(] +8)n+l == nolC“ + nol(-l (8)+ l]v|(:~: (8)2 % MlCn‘l (8)u+l
=1 =l+(n+l)(8)+82[“"C: +"MC x8+..+™C,,, (3)““']
=9" = 9+8n+64|:""(‘: +"™C, x8+...+"'C,,, (8)""]

= 9" —8n -9 =64k, where k= ""'C, +""'C, x8+..+"'C,,(8)"" is a natural number

Thus, 9""' —~8n-9is divisible by 64, whenever n is a positive integer.

Question 14:

Prove that. » 3'"C, =4"

r=0

Answer 14:

By Binomial Theorem,

n

Z "(7, a" b

r=0

(a+b)"

By putting b = 3 and a = 1 in the above equation, we obtain

y

n

2 "C.()T () =1+

r=0

2
o

—3 i3l nC' =4ll

r={)

Hence, proved.
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Mathematics

(Chapter — 8) (Binomial Theorem)
(Class - XI)

Exercise 8.2
Question 1:
Find the coefficient of x° in (x + 3)8
Answer 1:
It is known that (r + 1) term, (Tr+1), in the binomial expansion of (a + b)" is given by

T, ="Ca""b

el T

Assuming that x® occurs in the (r + 1)™ term of the expansion (x + 3)8, we obtain
THI = acr (x)x—r (3)’
Comparing the indices of x in x®> and in Tr+1,

we obtain r = 3
‘_8-7-6~5!

8!
3-241

= x3 3 =1512
315!

Thus, the coefficient of x5is  *C, (3)3

Question 2:

Find the coefficient of a*b” in (a - 2b)*?
Answer 2:
It is known that (r + 1)t term, (Tr+1), in the binomial expansion of (a + b)" is given by

'r nCraﬂ—YbY

rl T

Assuming that a%b” occurs in the (r + 1) term of the expansion (a — 2b)?, we obtain
T, ="C,(a) " (-2b) = “C,(-2) (a)" " (b)

Comparing the indices of @ and b in a@°> b’ and in Tr+1,

we obtain r =7

Thus, the coefficient of a°b7 is

12!, _ 12:11:10-9-8.7! .

27 = 2
715! 5-4.3-2.7!

l:C,(—Z)T ez —(792)(l28)=—]0]376

Question 3:

Write the general term in the expansion of (x? - y)®

Wondershare
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Answer 3:

It is known that the general term Tr+1 {which is the (r + 1) term} in the binomial
expansion of (a + b)" is given by T ;=*Ca*"b"

Thus, the general term in the expansion of (x? - y®) is

C,(xz)'H (-y) =(-1) *C, X'

-

e 1 S

T, ="° v

r+l
Question 4:

Write the general term in the expansion of (x? - yx)!?, x £ 0

Answer 4:

It is known that the general term Tr+1 {which is the (r + 1) term} in the binomial
°C a""b’

Thus, the general term in the expansion of(x? - yx)!? is

expansion of (a + b)" is given by T

T ”(‘,(,\'2)”"'(-,\1()r =(=1) BC,x* .y x" = (=) Cx*"y"

Question 5:

Find the 4™ term in the expansion of (x — 2y)!2.

Answer 5:

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

Thus, the 4™ term in the expansion of (x — 2y)!2 is

12! 12

; 223 3 3 1 % 3 4 -11-10 5 o % g3

T, =T, ="C.(x)7 (-2y) =(-1) T (2) -y == (2) Xy =-1760x"y’
271 o 24
Question 6: I 18
Find the 13t term in the expansion of. (9X ——J ,Xx#0
3Wx

Answer 6:
It is known that (r + 1) term, (Tr+1), in the binomial expansion of (a + b)” is given by &%
.rr” = nCran-rbr \@

Wondershare
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Thus, 13" term in the expansion of (9"—

Tu =

=(-l)':1—12—?(!7!(9)“(,;)'-{%)"(7,_;]12
|

18-17-16-15-14-13.12! (,( J ,2( 1 J
= x| —|.3 5
X 3

121.6-5-4.3.2
Question 7: ( 3N\T
s

[9" () =3'2]

18564
X
Find the middle terms in the expansions of 5

Answer 7:

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

" Y
namely (&] term and (T+ l) term.
2

3N th
X
Therefore, the middle terms in the expansion (3—?] are (EJ =4" term and
2

)
th
(%-ﬁ l) =5"  term

LN |
_ 9 = X7 2 Fb a4 X°

T.l—T.m— C3(3) [—?J —(—]) '3|_4,3 '67»

_TESA 1, 105,

3-2.4! 2.3 8

e e I NPT (WA
s =T ="C0) |- | =(-1) 35,0) &

_7'6'5.4! 33 A '|2_35 12

“TH32 23 ¢ Tagh C)
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x3 ! IOS 9 35 12
Thus, the middle terms in the expansion of 3——| are X a X

6

Question 8: % 10
Find the middle terms in the expansions of (§+9y)

Answer 8: &
n
It is known that in the expansion (a + b)", if n is even, then the middle term is (EHJ

term.

X 5 10 lO th .
Therefore, the middle term in the expansion of ;"'- Y|is ?“'l =6

03 : '
T=T,= IHC"(‘;] (9}") Lz L ')"s

iR | s
2= 10-9 8-7 ()-'5"%_3111_“}-\,5 |:9$=(33) =3|oj|
5-4-3-25! 3
=252x3".x* . y* =61236x"y*

- -

ey

10
X
Thus, the middle term in the expansion of (;*’93’) is 61236 x°y°.

Question 9:
In the expansion of (1 + a)™ * ", prove that coefficients of @™ and a"” are equal.
Answer 9:

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

'rrfl = nCraﬂ—lbr @
Assuming that a™ occurs in the (r + 1)™ term of the expansion (1 + a)”* ", \b ’\Q
we obtain ®b> é\

T, 2™ C (1) @) =" ca' (O
(’O Q\

Comparing the indices of a in @™ and in Tr+1, ,@

we obtain %
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r=m
Therefore, the coefficient of a™ is
(m+n)! (m+n)!

g = (1)

a m!(m+n—m)!_ m!n!

m-=n

Assuming that a” occurs in the (k + 1) term of the expansion (1 + a)™*",

we obtain
T\-| _m+n CL (I )'“""'k (a)" —_mn Ck (a)k

Comparing the indices of @ in a” and in Tk+1,

we obtain
k=n
Therefore, the coefficient of a” is
. (m+n)! =(m+n)! 2)
* n!(m+n-n)! n!m! N

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

of (1 + a)™+"are equal.

Question 10:

The coefficients of the (r - 1)%, r" and (r + 1) terms in the expansion of (x + 1)" are in the
ratio 1:3:5. Find n and r.

Answer 10:

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

Tk-l o nckan-k bk

Therefore, (r - 1) term in the expansion of (x + 1) is @

N
T . =*(C :(x)n‘h%l(])(hl) _n Ch:xnﬂ'z @b

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

4+l =" C (X)"_r (l)r =0 C,X""
o)
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rt" term in the expansion of (x + 1)" is
'l-l =" Cl_l(x)"‘("”(l)(“” =N (-VI“lxn—rrl
Therefore, the coefficients of the (r - 1), rth, and (r + 1)t terms in the expansion of (x

+ 1) "C_,, "C_,,and "C_ are respectively. Since these coefficients are in the ratio

1:3:5, we obtain

Ol and L
iC., 3 iC, 5
"Ca.- n! (r=)Mn-r+1)! _ (r=1)(r=2)Y(n—r+1)!
"C. —(r—2)!(n—r+2)!x n! “(r=2)!(n-r+2)(n-r+1)!
r—1
Tn-r+2
gl I
=t 3
=3r-3=n-r+2
=>n-4r+5=0 (1)
26, e n! d r!(n—r)!= r(r=1)!(n=r)!
"C,  (r=1){(n-r+1) n! (r=1)(n—r+1)(n—r)!
r
=n—r+|
ro 3
“n-r+l 5
=3r=3n-3r+3
=3n-8r+3=0 (2]

Multiplying (1) by 3 and subtracting it from (2), we obtain
4r-12 =0 @
>r=3 6}0 ‘\Q

Putting the value of rin (1), we obtain n @

;;2:75 =0 K% Q
Thus,n=7andr=3 %’\0 %'
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Question 11:

Prove that the coefficient of x” in the expansion of (1 + x)27 is twice the coefficient of x”
in the expansion of (1 + x)2* 1.

Answer 11:

It is known that (r + 1) term, (Tr+1), in the binomial expansion of (a + b)” is given by
T ;= Ca™ b _

Assuming that x” occurs in the (r + 1)™ term of the expansion of (1 + x)?7, we obtain

T, =" C,(1)""(x) =" C,(x)'

r+l
Comparing the indices of x in x” and in Tr+1, we obtain r =n

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

- (2n)!  (2n)! (2n)! ()

" n!(2n-n)! ! (n))’
Assuming that x” occurs in the (k +1)™ term of the expansion (1 + x)?" -1, we obtain

20— 2n-1-k K. -9 k
T = ICL(l) (‘() = Ick(x)

Comparing the indices of x in x” and Tk + 1, we obtain kK = n
Therefore, the coefficient of x” in the expansion of (1 + x)?" ! is

B _ (2n-1)! :(2n—l)!
" n!(2n-1-n)! n!(n-1)!

_ 2n.(2n-1)! _ ()t 1 (2n)! ;
2nn!(n—1)! " 2ain! 2| (n1)’ -(2)

From (1) and (2), it is observed that
I In 20~ ~

G =G,

:>'.'n Cn = 2(2n—l(jn)

Therefore,

the coefficient of x” in the expansion of (1 + x)?7 is twice the coefficient of x” in the K%

expansion of (1 + x)2°1, Q

Hence, proved. %

ST WY
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Question 12:

Find a positive value of m for which the coefficient of x2 in the expansion (1 + x)7 is 6.
Answer 12:

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

T,="Ca""b’

rl

Assuming that x? occurs in the (r + 1)t term of the expansion (1 +x)™, we obtain
="C ()" (x) ="C(x)
Comparing the indices of x in x2 and in Tr+1, we obtain r = 2

mc_‘

g b

r+l
Therefore, the coefficient of x2 is
It is given that the coefficient of x2 in the expansion (1 + x)7 is 6.
Sl

m!
2!(m-2)! B
m(m-—1)(m-2)!

2x(m-2)!

=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)=0o0r (m+3)=0

> m=4orm=-3

Thus, the positive value of m, for which the coefficient of x? in the expansion (1 + x)™ is

6, is 4.

Wondershare
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Mathematics

(Chapter — 8) (Binomial Theorem)
(Class - XI)

Miscellaneous Exercise on Chapter 8

Question 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.

Answer 1:

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

T, ="Ca""b'

r+l

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

Therefore, we obtain
Ti=2Ca™ =g =729
T,="Ca""'b' =na""'b=7290

. :

: .
|

() s
~——

., n(n=1) . ,
1, =Camb? =20 nr 30375 -(3)
' = 2
Dividing (2) by (1), we obtain
na""'b _ 7290
a" 729
nb
=—=10 -(4)
a

Dividing (3) by (2), we obtain

-

n(n-1)a"’b* 30375

2na"'b 7290

(n—1)b 30375
= =

2a 7290

(n-1)b 30375x2 25 <
T2 790 3 O ‘\C)
b b_2s Q&S

a a @ K@
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From (4) and (5), we obtain

n-§=10
3

=>n=06
Substituting n = 6 in equation (1), we obtain a®
=729

=a=4{729=3

From (5), we obtain

E=§:b=5
3 3
Thus,a=3,b=5,andn =6.

Question 2:

Find a if the coefficients of x? and x3 in the expansion of (3 + ax)?® are equal.

Answer 2:

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

'r = I’ICraI’l-rbY

r+l

Assuming that x? occurs in the (r + 1) term in the expansion of (3 + ax)°, we obtain

T, ="C,(3) " (ax) =°C,(3) Ta'x’

r+l

Comparing the indices of x in x2 and in Tr+ 1, we obtain
r=2
Thus, the coefficient of x2 is

9.2 4

9 -2 9' 7 a3 7 2
C,(3) "a (3) a®=36(3) a’

T
Assuming that x3 occurs in the (k + 1) term in the expansion of (3 + ax)?, we obtain

T ="C(3)™ (@) =", (3) " atx! P O
@b’ <

Comparing the indices of x in x3 and in T«+ 1, we obtain k = 3

Thus, the coefficient of x3 is &% Q

’c,(3)a’ =%(3)"‘a~‘ =84(3)"a’ %\(b cb,

It is given that the coefficients of x? and x* are the same.

k
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84(3)"a’ =36(3) a*

= R4a =363
a_36x3__!%
84 84
=a=—

Thus, the required value of a is 9/7.

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

Using Binomial Theorem, the expressions, (1 + 2x)® and (1 - x)’, can be expanded as
(142x)° = °C, + °C, (2x) + °C,(2x)" + °C,(2%) + °C, (%O
+°C, (2x)’ + °c, (2x)°
=1+ 6(2x)+15(2x) +20(2x) +15(2x) +6(2x) +(2x)’
=1+ 12x 4 60x° +160x° + 240x* +192x" + 64 x"
(1-x)"=7C,-"C,(x)+C,(x):27Cy(x) €€ (x)'
=7¢,(x) +7C, (x}=1C, (x)°
=1-7x+21x" =35x" +35x* - 21x* +7x* —x’
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 x>, are required.
The terms containing x° are
1212 )+ (12x) (35x* )+ (607 )(=35x" )+ (160x")(21x7 ) +(240x* ) (=7x) + (1927 ) (1)
=171x*

Thus, the coefficient of x° in the given product is 171.
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Question 4:

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 8" = (a - b + b)" and expand]

Answer 4:

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 nhumber

It can be writtenthat,a=a-b + b
na"=(a-b+b) =[(a-b)+b]
="C,(a=b)"+"C,(a=b)" b+..+"C, (a=b)b"" +"C,b"
=(a=b)"+"C,(a=b)" b+..+"C,  (a—b)b"" +b"
=a"-b"=(a —b)[(a b)) +7C,(a=b)"b+..4°C, K "]
=a -b"=k(a-b)
where, k = [(a— b)Y +"C (a=b)" b+..+ "C,,_,b”":' is a natural number

This shows that (a - b) is a factor of (&” - b"), where n is a positive integer.
Question 5:

Evaluate. (ﬁ+ﬁ)°_(ﬁ_ﬁ)°

Answer 5:

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

(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°
(a—b) =°C:a’—°Ca’b+°Ca't* = °Ca’s* + °C.a’b? - °C.a'h’ +°C.h°
=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 G
(52 ~(5-) =2[ o) (V2)+20(5) () +0(5)(2) @
= 2[54V6 +120V6 +24/6 | (b\% Q
=2x198J6 6\

=396+/6 OQ
N\
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Question 6: i J

Find the value of (a2 +\/E) +(a2 —\/H)

Answer 6:

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

This can be done as

(x+y)' =1Cx* +'C X’y + *C,x v +{Cxy’ +4CLy?!
=x'+4x'y +6xX7y* +4xy’ +y*

(x-y)' ='Cx* - *Cxly+ 1 xiy - *Cxy' + *Cy*
=x!—ax’y+6x’y: —dxy’ +y*

a(x+y) +(x-y)' = 2(x'+6x7y +yt)

Putting x =a” and y = \/ﬁ we obtain

(J_n)(J—u)[()<()(J_T)(J"T)]
=2[a" +6a'(a* 1)+ (a’ = 1)3}

=2[a” +6a" = 6a'+a’-2a" + l]

=2[a“+6a"—53'—2a:+1]

=2a"+12a"-10a’ —da* +2
Question 7:

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

Answer 7:
0.99=1-0.01

~(099) =(1-0.01)’

=°C, (1) - ¢, (1) (0.01)+ *C, (1) (0.01)° (Approximately ) ) Q®
=1-5(0.01)+10(0.01)° b‘}b AN
=1-0.05+0.001 74) (OQ
=1.001-0.05 \% QK
=0.951 \'(b

Thus, the value of (0.99)° is approximately 0.951. % %.
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Question 8:

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

f)" I 61

(a+b)' ="C,a"+"Ca"'b+"C,a
24

(2

4
5 n-4 l 5 4
eginning is 4 ~7= | and the fifth term from the end is n—4
b C,(¥2 A d the fifth f he endis "C, (V2

the expansion of (\5
Answer 8:
"2h? ..+ °C, ,ab"" +

In the expansion, +"C,b"

Fifth term from the beginning ="C,a" ‘b
Fifth term from theend ="C, ,a'b""

Therefore, it is evident that in the expansion of J the fifth term from the

.

1
3

" K s l i 0 (#5) “ I n (4 2 )n l Il! 4 "
7 L oy L0 M\ )L )
Cu—.j(\/i) [%J = C,,_4 2 (%)" = ™ ¥ (4/:;)" (n 4) 4' (t/g)" (‘)

It is given that the ratio of the fifth term from the beginning to the fifth term from the
end is‘/g”. Therefore, from (1) and (2), we obtain

a2 e R (f) =+/6:1

(d;) e —\/(_):I

< @)

() (B _
= (¥6)" =366 \
e &
S {
:n=4x§=|0 \(b %_Q

Thus, the value of n is 10.
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Question 9: [

. . . x 2Y
Expand using Binomial Theorem |+5—— X #0

X

Answer 9:

4
Using Binomial Theorem, the given expression (|+i_3J can be expanded as

X

o‘

ol 2 el

3
= |+i] 4(|+i]( J+6 (4,)-4(1+1)[_8‘_J+16—
. 2 2 4 )\ x” X X
4
= I+§J §(I+§] +7. 6—2—16, 1—64-
2 X 2 XX X7 X &
E X 8 24 32 16
=l l+=| ——|l+= | +=+—+6-—"+— il
) ( 2) ¥ x ol ' (1)

Again by using Binomial Theorem, we obtain

(1%]1 =*c,(1)'+*C, (1)‘(§)+ ‘c:(l)ZGJ: +4c, (1) [%J 4G, (%T

2 3 4

=1+4x- +6x\ +4x- +.\'
2 4 8 16
.2 ,3 4
=l+2k+’3"\'_‘+ .‘\___ i (2)
2 2 16

(3] e e Flren(3) - o5)

=l+?"+7+% (3) ’\é% Q

From (1), (2), and (3), we obtain %
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3x? x? x' 8, 3x 3x x*) 8 24 32 16
=14+2X 4+ —+—+—=—| It —F—F— |+ — 4 6~ = +—
2 2 16 x 2 4 8 XS % X X
~ 3 ) ~
3o X XY 8 , 8 24 32 16
=1428A X F——t——=—=12=0X =Xk b — T
2 16 x ), SAED X X
16 8 32 16 xX x x
=—+——-——+—F—4dX+—+—+—-5
X X X X 2 2 16
Question 10:

) AR o
Find the expansion of (3x' —2ax +3a') using binomial theorem.
Answer 10:

Using Binomial Theorem, the given expression (3x’ -2ax+3a3)" can be expanded as
[(E&x2 —2ax)+3azj|;
270,38 —2a.\')" +°C, (3x* - sz): (3a%)+7C, (3x° -2a‘<)(’3a2): +°C,(32° ):‘
=(3x” - 2ax )3 +3(9x" —12ax’ +432.\43)(_’»a:)+3(3x2 -2ax)(9%a*)+27a°
=(3x* - 2ax)’ +8la’x* ~108a’x’ +36a'x* + 81a*x* — 54a’x + 272"
=(3x* - 2ax)’ +8la’x* ~108a’x* 4 117a*x* = S4a’x + 27a° (1)
Again by using Binomial Theorem, we obtain
(3x* -~ 2ax)’
='¢, (3x%) - ’C, (3%*) (2ax) + °C, (3x°) (2ax)* - °C, (2ax)’
=27x"-3(9x")(2ax) +3(3x) (4a’x7) - 8a'x’
=27x" - 54ax” +36a°x"* - 8a'x’ -(2)
From (1) and (2), we obtain
(3x ~2ax +3a%)

=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" 6\'
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