Binomial Theorem

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)s 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(4x*)-10(8x")+5(16x")-(32x7)
=1-10x+40x* - 80x" +80x* - 32x’

Q2:

s
7.
Expand the expression X <

Answer :
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By using Binomial Theorem, the expression (
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Q3:



Expand the expression (2x - 3)s

Answer :

By using Binomial Theorem, the expression (2x&€* 3)° can be expanded as
(2x-3)" = ¢, (2x)" - °C, (2x) (3)+ "C, (2%)' (3)’ - “C, (2%)' (3)'
+°C, (2x) (3)' - °C, (2)(3) + “¢,. (3)
=64x" —6(32x7)(3) + 15(16x" )(9) - 20(8x")(27)
+15(4x7)(81) - 6(2x)(243) + 729
=64x" —576x" + 2160x" —4320x" + 4860x° —2916x + 729

Q4.

5
- +_
Expand the expression 3 x

Answer :

|
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By using Binomial Theorem, the expression X/ canbe expanded as
s
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Answer :

b
( l J
X +—
By using Binomial Theorem, the expression X/ canbe expanded as

(x+ 1) ="C,(x) + "(‘i(\).(l]+"(':(\)'[l ]:
e (L) s e (L) +e () +ee (L)
= x* +6(.\)5(£)+15(.\)'(%)+ 20(x)‘(x—l]]+IS(X):()&L,J‘”)(X)(%)‘*XL.,

. 5. @8
=x"+6\‘+15.\"+20+l—.+—’+ !

22 Y %t

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 a4€* 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

Q7 :

Using Binomial Theorem, evaluate (102)5

Answer :

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



~(102)" =(100+2)’

'C,(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)°

= 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)’
='C, (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

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



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

= 10010000500 - 500100001
= 9509900499

Q10:

Using Binomial Theorem, indicate which number is larger (1.1)wcor 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 1000

=(1+0.1)
=" +"C, (1.1)+ Other positive terms
=1+410000x |.1+ Other positive terms

= 1+ 11000+ Other positive terms

> 1000

Hence, (1.1) " > 1000

Ql1:

(ﬁ+ﬁf{ﬁ—ﬁf

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

Answer :

Using Binomial Theorem, the expressions, (a+ b)‘and (a 4€" b)4, can be expanded as



(a+b)' ='C,a* +'Ca’b+'C,a’h’ + *Caab’ + *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+'Ca’h’ = 'Ciab’ + 'Cb' |

=2("Ca’db+*C,ab’)=2(4a’b+4ab’)
=8ab(a’+b")

By putting a = sﬁ and b =+/2, we obtain

(V3 42) (V32 =8(s5)(2){(V5) + (2]

=8(6){3+2}=40V6

Q12:

\[2_+l)°+(\/—2_-l)b.

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

Answer .

Using Binomial Theorem, the expressions, (x+ 1)°and (x a€* 1)°, can be expanded as
(x+1) ="Cx"+°Cx* + °Cox* + “C,x* + “Cx* + °Cyx + °C,
(x=1)" ="C,x" - “Cx* + *C,x* - *C,x* + °C,x* - *Cx + *C,
x+1) +(x=1) = 2["C,,x" +°Cx*+Cx* + "C,_]

=2[x"+15x" +15x +1]
By putting * = '\E , We obtain
(\/2_+l)h+(\/5—l)n=2[(\/5) +15(v2) +15(+2) +|]

=2(8+15x4+15x2+1)

=2(8+60+30+1)
=2(99) =198

Q13:



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

Answer :
[V R s .
In order to show that n is divisible by 64, it has to be proved that,

1
9" —8n -9 =64k , where k is some natural number

By Binomial Theorem,

(1+a)" ="C,+™C,a+"C,a’ +..+ "C,a"

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

(148)" = ™IC, + ™'C, (8)+ ™'C, (8) 4.+ ™C,, (8)"
=9 = |+(n+|)(x)+xz[""(‘_.+"“(\ /:s+...+"“c,,,,(s)""]
= ot =«)+8n+64[""(': +*1C, x8+..,+"C, . (8)" ']

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

n+l
Thus, 9" ~8n-9 is divisible by 64, whenever nis a positive integer.

Ql4:

$3ec o

Prove that ¢

Answer :

By Binomial Theorem,

i "C,a""'b" =(a+ b)"

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

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

-0
"

=Y .3'"C, =4"
=0

Hence, proved.

Exercise 8.2 : Solutions of Questions on Page Number : 171

Ql:
Find the coefficient of xsin (x + 3)s



Answer :

It is known that (r + 1) term, (T..), in the binomial expansion of (a + b)" is given by I“l
Assuming that x*occurs in the (r+ 1)"term of the expansion (x+ 3)2, we obtain
Tl"l: Lt(\) (3)
Comparing the indices of xin x*and in T..., we obtain r=
3
3 8! 8:7:6-5!
'C,(3) =—x3’= '3'=1512
Thus, the coefficient of xsis 315! 3-2.5!
Q2
Find the coefficient of asb’in (a - 2b)2
Answer :
It is known that (r + 1)" term, (T..), in the binomial expansion of (a + b)" is given by L =
Assuming that asb’occurs in the (r+ 1)"term of the expansion (a&€" 2b)2, we obtain
T 12-¢ ' , == 12~
T.,="C(a) " (-2b) ="C,(-2) (a) " (b)
Comparing the indices of aand b in asb” and in T.., we obtain
r=7
Thus, the coefficient
¥ ? 12! ., 12-11-10-9-8.7! _ i
RC,(<2) ==—:2"= - S 2T =(792)(128) = ~101376
of ashris 7'5! 5-4:3-2.7!

Q3:

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

Answer :

— n {:rail !br

_ n Crail !br

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

- s n-rr
by rr«l C'ra b .

Thus, the general term in the expansion of (x?a€" y®) is

T | = r-(wr(x:)h" (_y)’ =(_l')' "Cr.x” lr‘yr

r+



Q4.

Write the general term in the expansion of (x2- yx):2, x #0

Answer :

Itis known that the general term T... {which is the (r + 1) term} in the binomial expansion of (a + b)" is given
e "C n- rbt

by r+l a

Thus, the general term in the expansion of(x*a€* yx)*is

-l-‘" - I.‘(--'(‘ ) 2 ( \_\) —(—l)’ I‘( -2 ,"-X' :(_])' l:(-v .X.‘J 1.).1

Q5:

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

Answer .

T . — "{:ra’l lbf

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 (xz€« 2y)%is

p - 12 7+ 12-3 L) A |2' 0 i \ l2-||-|0 A [V | 9 2
=T, =0, (x) " (2y) =(-1) s X" (2) oy == (2)' X'y =-1760x"y
j 319! : 32 :
Q6 :
l 18
(9,\——) ,x=0
Find the 13nterm in the expansion of 3Vx
Answer :

- llCrall 'bl

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

I8
( l )
Thus, 13"term in the expansion of 3‘[; is

T, =T = "Ca (9% - 3H
=(- l)’l-;,g;( ) (x )[ )[%)I

18-17-16:15-14-13.12! b( | )ﬂu( | ] [ 6
= > ‘X =5 |2 3 9 =(
12!.6:5-4-3.2 X =

= |8564




Q7:

>
3
X
Find the middle terms in the expansions of

Answer :

2

th
( n+1 ]
It is known that in the expansion of (a+ b)", if n is odd, then there are two middle terms, namely, term

(%311)

and term.

7
(-] (22
v 6 are N term and

Therefore, the middle terms in the expansion of

term
3 3 7’ ‘(Q
_ _ T (a7 _L Y "__' >y S magl?
L =T, ="60) [ 6] 5 e
=_7'6-5.4!-34' zl _~x":—£xl)
3-2.4! 2.3 8
T.=T. ='C ) x’ 4_ 14 7! 3y x"?
57 el T 4(-) "? —(" 4'_3,() ?
7:6-54! ¥ , 35
= VS A e
413.2 2'.3 48
Y
(-5 1080 00 35,
Thus, the middle terms in the expansion of * are 8 48 .

th
(EH] =5"
2

Q8:

X n
Find the middle terms in the expansions of 3



Answer :

ih
n
; +1
It is known that in the expansion (a+ b)", if n is even, then the middle termis = term.

. W0 th

X 10 &
ol & e =

3 + )y) ] ( 5 +|) 6

Therefore, the middle term in the expansion of (

7 o \1O=2 5
= _ 1o X : 5 = lu! X (. A
—rl-‘_T(ol— (‘(BJ (0>) _5!5!'3'1 '9 o\

0.8.7.65! : S "

- l().) 8 7 6.5! . l‘ .3“' -X‘\" "() = (3_) - 3. .]
5:-4-3-2.5! 3 ’ : ;

=252x3":x"-y' =61236x"y

-

term

4

1
Thus, the middle term in the expansion of * * is 61236 x°y°.

Q9:

In the expansion of (1 + a)"*n, prove that coefficients of amand arare equal.

Answer .

= ll(-‘rall 'bv -

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

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

T

r+l ='“‘-n C‘.l (I)"‘T"-’ (a)r ="‘Jn Cla'

Comparing the indices of ain arand in T, .1, we obtain r=

m

Therefore, the coefficient of a™is

S (m-+n)! (m-+n)!

Cy= = sl 1)

“m!(m+n-m)!  m!n!

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

Mm+n 7 m+n-k K msn o L
T, =""C (1) (a) =""C(a)



Comparing the indices of ain a"and in T..1, we obtain k=
n
Therefore, the coefficient of aris

(m+n)!  (m+n)

Ml

—
ro

)

n

“n!Y(m+n-n)! n!m!

Thus, from (1) and (2), it can be observed that the coefficients of arand arin the expansion of (1 + a)™ rare equal.

Q10:

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

Answer :

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

.r I =" C'_:(x)nfir-ll(]')(n:) - (,‘l_:)\'ni""'

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

. n g (e=1) (r-1) ' e
o | W BECL ()T ()T = e X
r" term in the expansion of (x+ 1)"is

T =" C,(x)" (1) =* Cx*

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

Therefore, the coefficients of the (rag« 1)", 1", and (r + 1)"terms in the expansion of (x+

nge nge Ny
1)"are Cray "Cyy, and °C, respectively. Since these coefficients are in the ratio 1:3:5, we obtain
" i n --‘ 3
“zt 2 2% and "( =l ;
-l 1 -

"Cica n! (r=1)(n—r+1)!  (r=1)(r=2)!(n—r+1)!

- = X —
"C., (r=2)Y(n-r+2)! n! (r=2)(n=r+2)(n—r+I)!

= r—1

n-r+2



=y ]
T b2 -3
=3r-3=n—-r+2
=>n-4r+5=0 (1)
L n! k r!(n—r)!= r(r=1)!{(n-r)!
°C, (r=1)(n-r+1) n! (r=1)(n—r+1)(n-r)!
T
Cn-r+l
3
“ner4l 5
=>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=7andr=3

Ql1:

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

+ X)Qn»l .

Answer :

—_ Ny teTgt
e+l T (‘ru b

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

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

n =T AT In g Af
Tv-l :-' C'(l) (\) = ]('r(‘\)
Comparing the indices of xin x"and in T..1, we obtain r=

n

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



mo o (20) _(2n) ()t (1)

" n!(2n-n)! n!n! (_ng)"

Assuming that x"occurs in the (k+1)"term of the expansion (1 + x)> %1, we obtain

TL-I =" Ck(l) (x)‘ = Ck('\)k

2n-1-k

Comparing the indices of xin x"and Ti. 1, we obtain k=

n

Therefore, the coefficient of x"in the expansion of (1 + x)*" #*is
o (2n=1)t (2n-1)!

" n!(2n-1-n)! n!(n-1)!

~2n.(2n-1)!  (2n)! 1| (2n)!

“2nal(n—1)! 2an! 2| (n))

-

n-l e

From (1) and (2), it is observed that
l In g~ —anel g~

?:( C n ) - C n

:>3u (-" =2(ln I(v“)

Therefore, the coefficient of x"in the expansion of (1 + x)is twice the coefficient of x"in the expansion of (1 + x)2€1,

Hence, proved.

Q12:

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

Answer :

. — N et
It is known that (r + 1)" term, (T...), in the binomial expansion of (a + b)" is given by rf" ="Ca b . Assuming

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

1 m-r r ' r
T.="C () (x) ="C(x)
Comparing the indices of xin x2and in T..1, we obtain r=

2

[31] c
-

Therefore, the coefficient of xzis

It is given that the coefficient of x2in the expansion (1 + x)is 6.



"C,=6
m! »
2(m-2)!
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=4orms=-:

Thus, the positive value of m, for which the coefficient of x2in the expansion (1
+ X)"is 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 :

r . — "{:ra’l lbr

It is known that (r + 1)" term, (T..), 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

T, ="Ca" %’ =a" =729 (1)
T,="C,a""'b'=na""'b=7290 +(2)
s —1) a0
T, ="C,a"’b’ (=) ey 30375 -(3)
x 2

Dividing (2) by (1), we obtain

na"'b 7290
a' 729
nb




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
— — = —
a 7290 3
nb_b_25
a a 3
b 25 ;
=210-—= Using (4
== I: sing ( )]
25 5
DP=10—-»§= (5)
a 3 :
From (4) and (5), we obtain
u-E:]I]
3
==n==6

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

Das= M =3

From (5), we obtain

E=§:b=5
3 3

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

Q2:

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

Answer :

o — "Cra’l :br

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

that x?occurs in the (r+ 1)"term in the expansion of (3 + ax)?, we obtain
N 9-7 AT Y 9-r
T ="C;(3)" (ax) ="€.(3)"" a'%’

Comparing the indices of xin x2and in T..1, we obtain r=

2



Thus, the coefficient of x%s

9 9-2 2 9!
C3) e =

Assuming that x*occurs in the (k+ 1)"term in the expansion of (3 + ax)°, we obtain

T ="C, (3)u—|- (ax )k ="C, (3)%k a'x"

-
J

(3) a* =36(3) a*

Comparing the indices of xin x*and in T,.,, we obtain
k=3
Thus, the coefficient of x%is

0 1
QC1(3)) 3 9!

et 3)'a’ =84(3)"a’

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

84(3)"a’ =36(3) a’

= 84a =363
L 36x3_104
84 84
9
Sa=—
7

S
=

Thus, the required value of ais ' .

Q3:

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

Answer :

Using Binomial Theorem, the expressions, (1 + 2x)éand (1 &€" x)7, can be expanded as
(142x)" = °C, + “C, (2x)+ “C, (2x)" + “C, (2x) + °C, (2x)"
+°C,(2x) +°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)"
=10:(x) # 70 () =7C; x)
=1-7x+21x" =35x" +35x* = 21x° +7x" =X’
S(142x) (1-x)
=(l +12x4+60x" +160x" +240x" +192x" +64x" )(l ~Tx+21x* =35x" +35x* =21x° +7x® —.\'7)

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

The terms containing x®are
(=200 )+ (122) (350 )+ (607 )(=35x" )+ (160" ) (2167 ) +( 2402 ) (<7 ) + (19247 )(1)
=171y’

Thus, the coefficient of x%in the given product is 171.

Q4.

If aand 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 (a&€“ 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 &€*b + b
La'=(a-b+b) = [(u ~b)+ h}"
="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- h)[(u ~b)"™" +C,(a=b)"" b+..+"C,_b" ']

=a' -b" =k(a-b)
where, k = [(a -b)" +"C(a=0)"" b+..+ "C,,_,b""] is a natural number

Thisshows that (a&€" b) is a factor of (a"a€" b"), where n is a positive integer.

Q5:

(VB+42) ~(3-42)

Evaluate



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

can be done as

(a+b) =°C,a"+"Ca’b+°C.a'b* +“C,a'b’ + "C,a’b* + “Ca'b’ + °C,b"
=a"+6a’b+15a'b’ +20a'b’' +15a°b" +6ab’ +b"
(a=b)' ="C,a"-“Ca’b+"C,a'd’-"C,a'd" +"C,a’b' - "C.a'b’ +°C,b*
=a"—6a’b+15a'b’ —20a’d’ +15a°b" —6ab’ +b"
s.(a+b)" ~(a~b)" =2[6a’b+20a’b’ +6ab’ |
Putting a = V3 and b=+/2. we obtain
o [ s ! L3 5
(V5 +2) ~(¥3-V2) =2[6(\5) (V2) +20(<5) (V2) +6(5)(+2) |
=2[ 546 +120V6 + 2416 |

=2x198V6
=396/6

Q6 :

(a’+ﬁ)‘+(a’—m)l.

Find the value of

Answer :

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

This can be done as



: , . SN, O ;
(x+y) ='Cx'+'Cxly+'C X'y +'Cxy’ + 'Cy*

X' HAx Y+ 6x°y +4xy +y!
(\. _}_)* = x(.HXJ = ‘(.|X‘)'+ 4(_.:x:y.‘ _ ‘C‘X}" (1 4(.4.\,4

=x'—ax'y +6x°y’ —dxy' +y*
x+y) +(x-y) =2(x" +6x7y’ +)‘)
Putting x =a" and vy = va’ —1. we obtain

4 G v 2 / 4

(a:+Va’—l) +(a:-da:-l) =2|:(a3)4+6(a:)'(\la:-l) +(Ja:-l) ]
a“+6a‘(a:—l)+(a:—l)::|

a®+6a"-6a'+a'-2a" + |:|

Il
[

Il
12

Il
9

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 4€“ 0.01
+(0.99) =(1-0.01)’

=4C, (1) = ¢ (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)sis 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

(4/5+%J" is V6 :1

of



Answer :

In the expansion,

Fifth term from the beginning

" dgud
="C__,ab

Fifth term from the end

Therefore, it is evident that in the expansion of (

"c4(</5)"'4(—'— q

4 ]
‘/5 and the fifth term from the end is

is

e (ﬁ)n-@ i{;._/

¥ Y

(43

*C,.,(42)

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

__HC

s nC‘un 4b4

A

, the fifth term from the beginning
n-+
1
n 4
Cn—4 (\/5) [4_)
B)

(‘/—)n n'!

)" '
) ="C. 6.41(n - 4)'(1/;)

({5)' 3 2 3
B e s
ey

6n' 7 |

(\/x).—(‘n-4)‘4‘-'(:j§)"

“?b* +..+"C, ,ab" ' +"C,b"

i

A

)

It is given that the ratio of the fifth term from the beginning to the fifth term from the end is "E' | . Therefore, from (1)

and (2), we obtain

n! 6n!
m( 2) : (n—4)141 (\/‘)

(s
TS

=6:1

-\/E:I

),

6 6

:({/(;)"=36\/3

6w
n 5
:_ ——
4 2
p=4x2=10
2

Thus, the value of niis 10.

Q9 :



Expand using Binomial Theorem( =

Answer :

i 4 L) ) 2 5 2 i R} a
R [N ORE
2 2 X - 2 X 2 )\ x X
/ \¢ 374 2
J —4(|+§J (1)4»6 JakaZ ( . 6
. 2 2 ) AX 4 )\x°

&
) S
|
$a
N
+
to |~
S
P
k‘_lm
| S
+
rl—

-

(- xY 8(, xY 24 24 32 16 16
s(l+=| =] l4+=| +5+—+06————+—
« 2/) x 2 X' X x! x¥* x'
/ 8 Yog 2 16
| J -—-(l l) -»-—.—+2—4+()--—3—:+-|—4 oot
T S - 2 X X > T

Again by using Binomial Theorem, we obtain

(1 +'—;]1 =*c,(1)'+°C, (1)‘(§]+ ‘C:(l)z(g): () [%J‘ +36, [%]J

2 3 <

=+ 4x> +6xl‘.—+4x-¥ + \
2 R 16
- -
=l+2x+§'§—+§—+}— «(2)
2 2 16

3

[1+3) = e e (Freo(s) (3]

=l+§i+3’l+x— .(3)
2 4 8

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



Ix! x* x' 8 3x 3x> x'] 8 24 32 16
=1+2x+ 4 - s+ —+0-F+—
2 2 16 x 2 4 8 X X > G
- ) -~
N e o8 8§ 24 32 16
=1+2X4—X"+—t—=—=2=6X =X '+ S+ —+ b6+ —
2 2 16 x X X X" X
16 8 32 16 x2 x x!
=—4— T — I e e
X X X X 2 2 16
Q10:

bl 7 3
. . (3x‘ —2ax +3a')
Find the expansion of

Answer :

Using Binomial Theorem, the given expression

[(3.\'" -2:m')+3a“]‘

(3x’ - 2ax +3n’)"

using binomial theorem.

can be expanded as

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

=(3x° —Zax)‘ +3(9x" —12ax" +4a’x’ )(3a3)+3(3x: ~2ax)(%a')+27a"

- (3.\: - 2ax)‘ +8la’x* -108a’x" +36a'x’ +81a'x* - 54a°x +27a"

- 3 3 2 & )
=(3x% —2ax) +8la’x" ~108a'x" +117a’x" - 54a°x + 27a'

Again by using Binomial Theorem, we obtain

(3x° —2ax)“

=1, (3xY) =7, (3x7) (2ax)+ '€, (3x7) (2ax) - °C, (2ax)’

=27x" = 3(9x")(2ax) + 3(3x7 ) (4a’x") - 8a'x’
=27x" - 54ax” +36a°x" -8a'x’
From (1) and (2), we obtain

(3.\'3 —2ax +3a° )1

o

)

(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°






