Chapter §

Binomial Theorem

EXERCISE 8.1
Q. 1 Expand each of the expressions in (1 — 2x)>

Answer:

By using binominal theorem, the expression (1 —2x)> can be expanded
as (1 —2x)°

=3Co(1)> —>Ci(1)*(2x) +°Co(1)°(2x)* = >C3(1)*(2x)° + °Cu(1)'(2x)* -
Cs(2x)°

=1-5(2x) +10(4x)? — 10(8x)? + 5 (16x)* — (32x)°

=1-10x +40x? — 80x3 + 80x* — 32%x>

. . 2 X 5
Q. 2 Expand each of the expressions in (; — E)

Answer:

By using binomial theorem, the expression G — g)scan be expanded as
(-2 =sco(}) —se1) () +sea) () —sea(3) () +
sca(;) (7) - ses(3)

w5 G) Q) +1065) (G )+ ()G

Q. 3Expand each of the expressions in (2x — 3)°

Answer:




By using binomial theorem, the expression (2x — 3)° can be expended as
(2x — 3)6=0Cy(2x)° — C1(2x)°(3) + °C2(2x)*%(3)? — °C3(2x)3(3)? +
6C4(2x)*(3)* - °Cs(2x) (3)> + °Cq(3)°

= 64x5 — 6(32x°) (3) + 15(16x%) (9) — 20(8x3) (27) + 15(4x2) (81) — 6(2x)
(243) + 729

=64x6 —576x5+2160x* —4320x3 +4860x2 —-2916x+729

1

5
Q. 4 Expand each of the expressions in {g + ;}

Answer:

By using binomial theorem, the expression {g + %}Scan be expanded as
(it =s00() +5a1(5) () +5e2() () +

se3(®) (3) + 5C4((§)) ()" +scs(2)

a5 () 106 R+ 10(5) (5)+
5x3 5 1

+ 3 + s
81 9X 3X X

5(3) () +

6
Q. 5Expand each of the expressions in {X + ;}

Answer:

6

By using binomial theorem, the expression {X + %} can be expanded as
16 1 1)2

{x +2} = scoe + 5i07(3) +0Ca(3) +

sCx(2) +ocur() + ocsoo(2) + ece(2)’




= %0+ 6(03(3) + 1500%(=5) + 2000 (55) + 15007(25) + 660 (55) +

1
X6

=x6 + 6x4+ 15><2+20+%+%+i6
X X X

Q. 6 Using binomial theorem, evaluate each of the following: (96)3
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

(96)3 = (100 —4)3

=3Co(100)* —3C1(100)%(4) +3C2(100) (4)> —3Cx(4)?

=100)3 - 3(100)3(4) + 3(100) (4)*— (4 )’

=1000000— 120000 + 4800 — 64

= 884736

Q. 7 Using binomial theorem, evaluate each of the following: (102)°
Answer:

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

(102)°=(100+ 2)°

=3Co (100)° +3C1(100)*4(2) +3C2(100)3(2)? +3C3(100)*(2)3 + 3C4(100)
(2)* +°Cs(2)




= 1000000000+ 100000000 + 40000000 + 80000 + 8000 32
=11040808032

Q. 8 Using binomial theorem, evaluate each of the following: (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)*

=4Co(100)* + #C1(100)3(1) + 4C2(100)%(1)>+ 4C3(100) (1)* + *C4(1)*
= (100)*+4(100)3 + 6(100)%+ 4(100) + (1)*

= 10000000+ 4000000+ 60000 + 400 + 1

=104060401

Q. 9 Using binomial theorem, evaluate each of the following: (99)°

Answer:

99 can be written as the sum of difference of two numbers whose powers
are easier to calculate and then, binomial theorem can be applied.

It can be written that, 99 =100 — 1
(99)°=(100-1)°

= 5C(100)5 — 5C1(100Y4(1) + 5C2(100)3(1)2 — 5C3(100)%(1)3 + 5C4(100)
(1)*=>Cs(1)?

= (1005 — 5(100)* + 10(100)3— 10(100)2+ 5(100) — 1
= 10000000000 - 500000000 + 1000000 — 100000 + 500 — 1
= 10010000500 — 500100001




= 9509900499

Q. 10 Using Binomial Theorem, indicate which number is larger
(1.1)19000 or 1000.

Answer:

By splitting 1.1 and then applying binomial theorem, the first few term
of (1.1)10000 or 1000.

as
(1.1)10000 = (1 +0.1)1000

= 10000C,, 4 10000C,(1.1) + other positive terms
=1+ 10000 % 1.1 + other positive terms
=1+ 10000 + other positive terms

> 1000

Hence, (1.1)10000 > 1000.

Q. 11 Find (a + b)* — (a— b)*. Hence, evaluate (+/3 + \/7)4 -
(V3-v2)'

Answer:

Using binomial theorem, the expressions, (a + b)4 and (a — b)4, can be
expanded as

(a + b)* =4Coa* + 4C;a’b + 4Cra%b? + 4Csab’ + 4C4b*

(a —b)* =4Cpa* — 4Ca3b + 4Cra%b? — 4Cszab® + 4Cyb*

(a +b)*— (a— b)* =4Cpa* + 4C1a3b + 4Cra?b? + 4Csab® + 4Cyb* — [*Cpa* -
4C1a’b + 4Cra’b? — 4Czab® + 4Cyb?]

=2 (*C,a’b + 4Csab?) = 2(4a’b + 4ab’)

= 8ab (a? + b?)




By putting a =+/3 and b =+/2, we obtain
(V3+v2)' - (V3-+2)"=8(v3)(v2) {(v3)" + (v2)*}
=8(+/6)[3 + 2] = 40V6

Q. 12 Find (x + 1)6 + (x — 1). Hence or otherwise evaluate (\/f + 1)6 +
(V2-1)°
Answer:

Using binomial theorem, the expression, (x + 1)®and (x — 1)°, can be
expanded as

(x + 1)6 =0Cpx6+ 6C x> + 6Cox* + 0C3x3 + 0Cyx2 + 6Csx +6Cs
(x — 1)6=0Cox> — 0C x> + 0Cyx* — 0Csx3 — 0Cpx? +6C4x2 -6Cs5x6+ ¢Cg
(x +1)6 + (x — 1)0=2[0Cox® + 6Cox*+ 6Cyx? + 6Cq]

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

By putting x =+/2, we obtain
(V2 +1)0 + (+/Z = 1)6 =2[(\/7)6 +15(v2)" +15(v2)” + 1]
=28+ 15x4+15%x2+1)

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

Q. 13 Show that 9! — 8n — 9 is divisible by 64, whenever n is a positive
integer.

Answer:

In order to show that 9n-1 — 8n — 9 is divisible by 64, it has to be prove
that, 9n-1 — 8n — 9 = 64k

Where k 1s some natural number




By binomial theorem,
(1+a)r=12Cy+1Cja+1Cra2+...+1Cn a®

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

(1+8) n¥l=nt1Cy + nH1C (8) + ... + ™1 Cpey(8) 1!

=91 =90+ 8n+ 64 {"1Cy +2*1C3 x 8 + ... + 1Cpyq (8) "1}

=9n+1 — 8n -9 = 64k, where k =""1Cy + "1C3 x 8§ + ... + ™I Cyyy (8) "lis
a natural number.

Thus, 9n+1 — 8n -9 is divisible by 64, whenever n is a positive integer.
Q. 14 Prove that

o3, = 4"

Answer:
By binomial theorem,
T one, . a™br=(a+b)"
By putting b =3 and a =1 in the above equation, we obtain
Yr=oNc, (D™ (3)r=(1+3)"
= 2r03""Cr=4n

Hence, proved




Exercise 8.2
Q. 1 Find the coefficient of

x> in (x +3)3
Answer:

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

Tr+l1=n2C,abt

Assuming that x5 occurs in the (r + 1) » term of the expression (x + 3)8,
we obtain

Tra=3C(x)* 7 (3)"
Comparing the indices of x in x> in T+

We, obtain r=3

3 _ 8.7.6.5!

Thus, the coefficient of x5 is 8Cs (3)3 =3?—5!'>< 3° = T .33 =1512

Q. 2 Find the coefficient of
a’b’ in (a — 2b)!?
Answer:

It is known that (r+ 1) ® term (T ;+ 1), in the binomial expression of (a +
b) "1s given by

Tr+1:ncran-rbr

Assuming that a’b” occurs in the (r + 1) !> term of the expression (a —
2b)!2, we obtain

T 1= 12Cr(a)12-r (_2b) r— 12Cr (a)IZ-r (b)r
Comparing the indices of a and b in a°b” in T ; +;

We, obtain r="7




Thus, the coefficient of a’b’ is

. g_ 120 57 121110987 o _\g _
Cr(-2y=—=.27 = == (=2)7 =- (792)(128) = - 101376

Q. 3 Write the general term in the expansion of(x?— y%)°
Answer:

It is known that the general term T ;+ 1 {which isthe (r+ 1) " term} in
the binomial expression of (a + b) "is given by T 1 ="C; a™b ",

Thus, the general term in the expansion of (x> —y®) is

T+l =6C, (x2)6 (-y) T= (1) T 6C, x12-2r yr

Q. 4 Write the general term in the expansion of(x? —y x)!2, x # 0.
Answer:

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

Thus, the general term in the expansion of (x2 —y x)!2 is

T =12C (x0)12 T (-y X) T=(-1) T 12C, x 2421, y 1= (-]) T 12C,. x 241,y T
Q. 5 Find the 4th term in the expansion of (x — 2y)!2.

Answer:

It is known (r +1) ® term, T ;+1 in the binomial expansion of (a+ b) n is
given by T ;41 =2C,an'br

Thus, the 4™ term is the expansion of (x2 —2y) 2is

Ty = T3 1= 2C3 ()12 -3 (-2y)3 = (- 1)3 12 o Q). y _ 121110

3%y
2101 (2)’x
=-1760x° y?

1 18
: n : : 1
Q. 6 Find the 13" term in the expansion of {9x 3 \/}}

Answer:




It is known (r + 1) " term, T ;+; in the binomial expansion of (a +b) n is
given by Ty =2C,a"'br
1

18
Thus, the 13™ term in the expansion of {9X — ﬁ} 1S

L 112
Tiz=T12-1=18C1p (9x)18-12 {— ﬁ}

12 12

_ 12 6 6 L
( ) 12'6'( ) (x) () x(\/y_c)

_18.17.16.15.14.13.12! 1 1

6 — 12 _~_
. X 3
1216.5.4.3.2. x6 312

= 18564

Q. 7 Find the middle terms in the expansions of (3 —

Answer:

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

Namely (n;rl) term and (— + 1) term.

3\ 7 741\
Therefore, the middle terms in the expansion (3 — %) are (%) = 4th

and (E+ 1) = 5thterm.

x9

T4—T3+1—7C3(3)73—— =(- )3— 4 =

314! 63

_ 7.6.5.4! 4 1 X9 = 105 X4
. © T3 .3 I
3.2.4! 223 8

x12

Ts = Tar1="Ca(3)7- 4(__)_( )4_ 32

413! 6%

3
_7.654! 3 12 _ 35 12
= T2 X —X
4132 " 243 48




317
: . : 105 35
Thus, the middle terms in the expansion of (3 — %) are - —— x? and 5

<12
. . . . X 10
Q. 8Find the middle terms in the expansions of (5 + 9y)

Answer:
It is known that in the expansion of (a + b)n, i nn is even the middle

. (n n
term 1s ({ + 1) term.

: : : X 10
Therefore, the middle term in the expansion of {§ + 9y} is (?
6th

T4 = T5+1 = 10C5 (g) (9y)5 = ﬁ% 95. Y5

~109.8.7.6.5! 1

54325 36 310.x5y5 [ 95 = (32)5: 310]

=252 x30x. y° = 6123x%ys

10
Thus, the middle term in the expansion of (;—C + 9y) is 6123x%y?

Q. 9 In the expansion of (1 +a) ™* ", prove that coefficients of a™ and a"
are equal.

Answer:

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

Tiq=1Cran b

Assuming that a n occurs in the (r +1) * term of the expansion (1 + a) m
+n, we obtain

Tr+1 =m+nCr (1)m+n—r(a)r=m+ncrar




Comparing the indices of a ina”in T ,+;
We, obtain r=m

Therefore, the coefficient of an is
.. (D)

Assuming that an occurs in the (k + 1) » term of the expansion (1 +a) m
+n, we obtain

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

M+n —
Cr m!(m+n—-m)! m!n!

Tk+1 =m+n(C k(l)m—l—n—k (a) k:m-l—nC k(a) k

Comparing the indices ofaina”and T g+
We, obtain

K=n

Therefore, the coefficient of an is

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

Cn= = . (2

n!(m+n—-n)! n!'m!

Thus, from (1) and (2), it can be observed that the coefficient of a" in the
expansion of (1 +a) ™*n is equal.

Q. 10 The coefficients of the (r— 1) ™, rthand (r + 1) thterms in the
expansion of (x + 1) "are in the ratio 1: 3: 5. Find n and r.

Answer:

It is known that (k + 1) ® term (T «+ 1) in the binomial expansion of (a +
b)nis given by Tx+1="Cra" kb

Therefore, (r — 1) ™ term in the expansion of (x + 1)! is
T _1=" C ) (X) n—(r-2) (1) (r-2)=n C 2 X n—r—2
(r + 1) term in the expansion of (x + 1) "is

Tr_lzncr(x)n—r(l)r:nclXn—r




r h term in the expansion of (x + 1) "is
Tr=nC o1 (X) n—(r—1)=nC 1 Xn—r+1

Therefore, the coefficient of the (r — 1) th, r " and (r + 1)  term in the
expansion of (x + 1) ®

ncy—2,"c.—1,and n c r are respectively. Since these - coefficient are
in the ratio 1: 3: 5, we obtain

r!(n—r)!_ (r-D!(r-2)!9n-r+1)
n! o (r=-2)!(n-r+1)!'(n-r+2)!

=3r-3=n-r+2
=n—-4r+5=0....(1)

Ne,._ g _ n! ri(n—-r)! _ r(r—1)(n-r)!
Ne, (r—-1)!(n-r+1) n! - (r-D!n-r+1)(n-r)
T

n-r+1
r

T+l
=5r=3n-3r+3
=3n—-8r+3=0...(2)

3
5

Multiplying (1) by 3 and subtracting it from (2), we obtain
4r—-12=0

=r=3

Putting the value of r in (1), we obtain n

- 12+5=0




- n=7
thus, n=7and r=3

Q. 11 Prove that the coefficient of x "in the expansion of (1 + x)2n is
twice the coefficient of x " in the expansion of (1 + x)2n — 1.

Answer:

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

T.+1="c,am b

Assuming that x n occurs in the (r + 1) ™ term of the expansion of (1 + x)
20 we obtain

Trﬂ:chr(1)2n—r(x)r:2ncr(x) r
Comparing the indices of x in x "and in T ; +2, we obtain r=n

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

(D

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

Tk+1:2nck(1)2n—r—k(X)k:2nck(X)k

cn)! @n)! _ (@2n)!

2n C n —= — —
n!(2n-n)! nn! nl2

Comparing the indices of x in x "and in T x +1, we obtain k =n

Therefore, the coefficient of x n in the expansion of (1 + x) 2»~1is

@2n-1)! (@2n-1)!
n!(2n—-1-n)! - n!(n—-1)!

2n—1lcn=

_ 2n(@2n-1)!  (@2n)! 1 (2n)!
2nnl(n-1)!  2nin! 2 L2

] ... (2)From (1) and (2), it is observed that

1
2(2ncr):2n—1 Cn

2nCn:2(2n—1 Cn)




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

Hence, proved.

Q. 12 Find a positive value of m for which the coefficient of x? in the
expansion (1 +x) ™ is 6.

Answer:

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

Tevi="crat b

Assuming that x? occurs in the (r + 1) t term of the expansion of (1 + x)
n we obtain

Trr=2C, ()" ' (x)'=""¢c,(X)"

Comparing, the coefficient of x in x?> and in T ;+ 1, we obtain r =2
Therefore, the coefficient of x2is™ ¢ >

It is given that the coefficient of x2 in the expansion (1 + x) n is 6.

:nC2:6

m!

= o = ©

_ 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)=0or(m+3)=0

=m=4orm=-3

Thus, the positive value of m, for which the coefficient of x? in the
expansion (1 +Xx) ,1s 6, 1s 4.




Miscellaneous Exercise

Q. 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:

It is known that (r + 1) ""term, (T ;+1), in the binomial expansion of (a +
b)risT,+1="cran'b"

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

Therefore, we obtain
Ti=rCpar0b0=an=729... (1)
T,=2C a"2b2=nran-1p=7290... (2)

nn-1)

Tz3=0C,ant2b2= an—2b2=30375...(3)

Dividing (2) by (1), we obtain

na"1b 7290

an

0. 4

a

Dividing (3) by 92), we obtain

n(n-1)a™ 2b?> 30375
2na™~1p 7290

_ (n-1b _ 30375

2a 7290
_(n-1)b _ 30375x2 2

a 7290 3
_nb b . 25

a a 3

b 25 _ .
=10 - -=7 [using (4)]




5

S (5)
From (4) and (5), we obtain

a 3

=n=206

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

=a=1%/729=3

From (5), we obtain

2=2p=5

3 3

Thus,a=3,b=5,and n=26

Q. 2 Find a if the coefficients of x> and x3 in the expansion of (3 + ax)’
are equal.

Answer:

It is known that (r + 1) thterm, (T ; +1), in the binomial expansion of 9a +
b)risgiven by T,+1="C,an"'b"

Assuming that x2 occurs in the (r + 1) * term in the expansion of 93 +
ax) °, we obtain

T r+1— 9Cr (3)9—1’ (aX)r: 9Cr (3)9 - ar X r
Comparing the indices of x in x? and in T ; + 2, we obtain
r=2

thus, the coefficient of x? is

°C> (3 "2 a2=——(3)"a?= 36 (3)" &*




Assuming that x? occurs in the (k + 1) ™ term in the expansion of (3 +
ax)’, we obtain

Tix+1=2Ck (3)° K (ax)k =9Cy (3)? kakxk
Comparing the indices of x in x3 and in T i +1, we obtain k=3

Thus, the coefficient of X3 is

IC3 (33 @ = (3)° a3 = 84(3)0 &’

It is given that the coefficient of x* and x3 are the same.

84(3)6 > = 36 (3)7 a2

36X3 104
a = —
84 84

9
a —
7

: .9

Thus, the required value of'is p

Q. 3 Find the coefficient of x> in the product (1 + 2x)® (1 — x)” using
binomial theorem.

Answer:

Using binomial theorem, the expressions, (1 +2x)% and (1 — x)’, can be
expanded as

(1 +2x)0=6Cp+ °C(2x) + °C; (2x)2 + 6C3 (2x)3 + °C4 (2x)* + 0Cs (2x)5 +
6Cs (2x)°

=1+ 6(2x) + 15(2x)2 +20(2x)? + 15(2x)* + 6(2x)° + (2x)°
=14+ 12x+ 60x2+ 160x3 + 240x*+ 192x5 + 64x°

(1 -x)7=7Co—"C1(x) +7Cz (x)? = "C3(x)? + "Ca(x)* — "Cs (x)° + "Cs (x)°
_1C; (x)]

=1 —-7x+21x2-35x3+35x4-21x>+ 7x6 — X’




a(1+2%)5 (1 -x)7

= (14 12x+ 60x2 + 160x3 + 240x* + 19255 + 64x6} {1 — Tx +21x2 —
35x3 + 35x4 - 21x° + Tx6 — 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

1 (-21x%) + (12x) (32x%) + (60x?) (-35%x3) + (160x3) (21x3) + (240x%) (-
7x) +(192x%) (1) = 171x°

Thus, the coefficient of x5 in the given product is 171.

Q. 4 If aand b are distinct integers, prove that a — b is a factor of a®—b 7,
whenever n is a positive integer. [Hint write an =(a — b + b) » and
expand]

Answer:

In order to prove that (a — b) is a factor of (a ® — b "), it has to be prove
that

a"—b"=k (a—Db), where k is some natural formula

It can be written that, a=a—-b+Db

~an=(a—-b+b)r=[(a—Db)+Db]"
=nCoa—-b)"+rCr(a-b)»!'b+...+2Cr_1(a-b)b"'+2C,b,
=(a-b)"+nrCr(a-b)»!b+..+rCr-l(a-b)ybr-1+bn
=a"—br=(a-b)[(a-b)1+2Cr(a—b)"»?2b+...+2Cr-1bn-
1]

=a"-b"=k(a-b)

Where, k=[(a-b)»1+2C,r(a-b)"2b+...2Cyh_1b2-1lisa
natural number.




This, shows that (a — b) is a factor of (a ™ — b "), where n is a positive
integer.

Q. 5 Evaluate (V3 —v2)° — (V3 =v2)°

Answer:

Firstly, the expression (a + b )® — (a — b)® is simplified by using binomial
theorem. This, can be done as

(a + b)6 = 6Cpab + Cja°b + ¢Cra%b? + Csa’b’ + 6Csa?b* + 6Csalb’ + 6Ceb®
a® + 6a°b + 15a%b? + 20a’b® + 15ab* + 6ab’ + b°

(a — b)® =6Cpal — ¢C;a’b + ¢Cra*b? - °Csa’b® + ¢Csa?b* — 6Csab’ + 6COb°
= ab -6a°b + 15a%b? — 20a’b’ + 15a%b* — 6ab’ + b

. (a+b)0 —(a—Db)°=2[6a’b + 20a3b? + 6ab’]

Putting a =+/3 and b =+/2, we obtain

(V3-+2)" - (V3 -v2)" = 2[6(v3)’ (v2) + 20(v3)’ (v2)’ +
6(v3)(v2)'|

=2[54v6 + 120V6 + 24+/6]

=2 x 1986

=396v/6

Q. 6 Find the value of (a2 + VaZ—1)" + (a? = vVa? + 1)

Answer:

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

This can be done as




(X + )* = 4Cox* + 4C 133y + 4Cox2y? +4Caxy® + 4Cay?
=x* + 4x3y + 6x%y? +4xy? +y*

(x —y)* =4Cox* — 4C1x3y +4Cox2y?2 + 4Csxy? + 4Cay?
=x4 —4x3y + 6x%y? —4xy? +y*

(XY (R -y =2 (X 6xy? v

Putting x = a2 and y = Va? + 1, we obtain

(T4 1)+ & T 1) = 2 [
6(a)?*(VaZ + 1) (VaZ - 1)’]

= 2[a8 + 6a%(a2 -1) + (a2 — 1)?]

=2 [a® + 6af -6a% + a* — 222+ 1]

=2 [a® + 6as — 5a% — 2a2 + 1]

=2a%+ 12a%— 10a% —4a2+ 2

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

Answer:

0.99=1-0.01

~(0.99)°=(1-0.01)

=3Co(1)°> —3C2(1)*(0.01) + 3Cx(1)3 (0.01)? [ Approximately]
=1-5(0.01)+10(0.01)2

=1-0.05+0.001

=1.001 -0.05

=0.951

Thus, the value of (0.99)5 is approximately 0.951.




Q. 8 Find n, if the ratio of the fifth term from the beginning to the fifth
term from the end in the expansion of {\/_ + 3} isv6: 1

Answer:

In the expansion, (a+b)"="Cpa"2b2+...+"Ciab" 2+"C,b"
Fifth term from the beginning =" C 4a "~ 4b*

Fifth term from the end =" C 4a* b -4

n
Therefore, it is evident that in the expansion of {\/— + \/_} are fifth term

from the beginning is

- 4
" Cy (W)n ! (%) and the fifth term from the end is " C 4

(V2 ()

(V) () e S = e () )

6.4!(n—4)!

(V2)

. 4=\ 4 i"“ | 6n! 1
Cn—4(\/7) (4\./§) Cn42(4i/_) (Tl 4)'4' (%)n(Z)

It is given that the ratio of the fifth term from the beginning to the fifth
term from the end is \/E : 1 therefore, from (1) and (2), we obtain

" (42)" )—\/_1

6.4!(n—4)!

)|4| 4\/—

" e
= .(%)n_\/EJ

CO D

6 6

= (¥/6)" = 36V6




—6"a = /-

_>
2
=4 x-=10
2
Thus, the value ofn is 10.

Q. 9Expand using Binomial Theorem (1 + g _2

X

Answer:

) S-S -S4

x3 x2 x4

+ At 6— S+ (1)

Again by using binomial theorem, we obtain

(1 + §)4 = 4C0(1)4 + 4C1(1)3 (g) + 4c2(1)2§2+ 4(:3(1)(3)3+ 4C4§4

3 4

4
=1 +4XZ4+6X—+4x—+=
2 4 8 16

3 x4

2
—l+2x+ 2+ 242 ()
2 2 16

3

- (1+ ’2—“)3 =3C0(1)3 +3C1(12(%)+ 3c2(1)(§)2+ 33(2)




3x  3x%2 x3

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

2 3 4 2 3
—pex D D B G ) B B2y
2 2 16 x 2 4 8 x2  x x3

Z % 1o ex—x2pl Py 2416
16 x x2 X x3  x*

3
=1+ 2x+ox2+ > 4
2 2

16 8 32 16 x2  x3  x*
=—+—2——3+—4—4x+—+—+——5
X X X X 2 2 16

Q. 10 Find the expansion of (3x? — 2ax + 3a?)’ using binomial theorem.

Answer:

Using binomial theorem, the given expression (3x? —2ax + 3a?)3 can be
expanded as [(3x?— 2ax) + 3a?]?

=3Co(3x2 — 2ax?)? +3C1(3x% — 3ax)?(3a?) +3Cy(3x? — 2ax) (3a?)> +
3C3(3a2)3

= (3x? — 2ax)® + 3(9x* — 12ax3 + 4a%x?) (3a?) + 3(3x? — 2ax) (9a*) + 27a*
= (3x2 — 2ax)> + 81a%x* — 108a3x* + 36a*x? + 81a*x?— 54a’x + 27a

= (3x?—2ax)® + 81la’x* — 108a3x> + 117a*x? — 54a°x +27a¢ ... (1)

Again by using binomial theorem, we obtain

(3x? — 2ax)?

=3Co (3x%)3 —3C1(3x?)?(2ax) +3C, (3%?) (2ax)? — 3C;3 (2ax)’

=27x> — 3 (9x%) (2ax) + 3 (3x?) (4a%x?) — 8a’x3

=27x> — 54ax> + 36a>x* — 5a3x3 ... (2)




From (1) and (2), we obtain

(3x2 —2ax + 3a?)3

=27x6 — 54ax> + 36aZx* — 8a3x3 + 81a2x* — 108a3x3 + 117a*x2 — 54a°x +
27ab

=27x6 —54ax> + 117a%x* — 116a3x3 + 117a%*x? — 54a5x + 27a°




