RD Sharma Solutions for Class 11 Maths Chapter
18 — Binomial Theorem

EXERCISE 18.2

Find the 11™ term from the beginning and the 11" term from the end in the expansion of (2x —
1/x%)%.
Solution:
Given:
(2x — 1/x%)*
The given expression contains 26 terms.
So, the 11" term from the end is the (26 — 11 + 1) " term from the beginning.
In other words, the 11" term from the end is the 16" term from the beginning.
Then,
T16 — T15+1 — 25C15 (2X)25-15 (_1/X2)15
=2C15 (2% (x)'° (-1/x%9)
- _ ZSC15 (210 / XZO)

Now we shall find the 11 term from the beginning.
T11 = Tige1 = ¥Cio (2x)*'° (-1/x)°
— 25C10 (215) (X)IS (1/X20)

=2Cy9 (21 / x%)
1. Find the 7" term in the expansion of (3x* — 1/x°)".
Solution:
Given:

(3x? - 1/x3)1°
Let us consider the 7™ term as T~

So,
T7 = T6+1

= IOC6 (3X2)10-6 (-1/X3)6

=19Cs (3)* (x)* (1/x"%)

— [10x9x8x7x81] / [4x3%x2xx!7]

=17010/ x'°
= The 7™ term of the expression (3x? — 1/x*)!%1s 17010 / x'°.
2. Find the 5™ term in the expansion of (3x — 1/x%)"°,
Solution:
Given:

(Bx — 1/xH)10
The 5" term from the end is the (11 — 5 + 1)th, is., 7" term from the beginning.
So,
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T7=Ten
— 10C6 (3X)10-6 (_1/X2)6
=100 (3)* (x)* (1/x12)
= [10X9x8x7x81] / [4x3x2xx"]
=17010/x®
»» The 5" term of the expression (3x — 1/x?)!%is 17010 / x&.

3yl _ g

3. Find the 8" term in the expansion of (x 12 y32y10

Solution:
Given:
(32 y12 _ x 112 33210
Let us consider the 8™ term as Ts
So,
Ts =T
= 100, (x32 y12)107 (x 12 3327
— —[10><9><8]/[3 XZ] X9/2 y3/2 (X7/2 y21/2)
=-120 x%y!?
~. The 8™ term of the expression (x*? y'? — x!"? y*2)10 js -120 xBy'2.

4. Find the 7™ term in the expansion of (4x/5 + 5/2x) %.
Solution:

Given:

(4x/5+ 5/2x) 8

Let us consider the 7™ term as T

So,

T7 = T6+1

8 dry 86, 5 16
="Ce(F) (3
_ BxTx4x4x126x126 2 [ 1
- 231 % 20 4 rf

__ 4375
o

= The 7™ term of the expression (4x/5 + 5/2x) % is 4375/x*.

5. Find the 4™ term from the beginning and 4™ term from the end in the expansion
of (x +2/x)°.

Solution:

Given:

(x +2/x)°

Let Tr+1 be the 4th term from the end.
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Then, Tr+11s (10 — 4 + 1)th, i.e., 7th, term from the beginning.
T7 = Teu

=°C; (*9)(3)°
= B2 (o) (2)
e 5376

P

4th term from the beginning = Ty = T3+
Ty =°Cy (2°3) (2)°

T
=5 (3)

=672 x

6. Find the 4™ term from the end in the expansion of (4x/5 — 5/2x)°.
Solution:

Given:

(4x/5 —5/2x)°

Let Ti+1 be the 4th term from the end of the given expression.

Then, Tr+118 (10 —4 + 1)th term, 1.e., 7th term, from the beginning.

T7 = Ton

0 -
°Cg ()" "(2)"
OxBxT ( 64 3) (12.;:.(125)

3x2 \125 Gdzb

10500

= =

= The 4™ term from the end is 10500/x3.

7. Find the 7th term from the end in the expansion of (2x* — 3/2x) °.
Solution:

Given:

(x> —3/2x)?

Let T:+1 be the 4th term from the end of the given expression.

Then, Tr+11s (9 — 7 + 1)th term, i.e., 3rd term, from the beginning.

Tz =Ty

82
_8 .. 312
_ Bx7 12y 8
— 2.1 (64 )E
— 4032 2"
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= The 7™ term from the end is 4032 x'°,

8. Find the coefficient of:

(i) x'*in the expansion of 2x* — 1/x)*

(ii) x’ in the expansion of (x — 1/x*)*

(i) x* in the expansion of (3x* — a/3x%)"*

(iv) X’ in the expansion of (x> — 1/3x)°

(v) x™ in the expansion of (x + 1/x)"

(vi) x in the expansion of (1 — 2x® + 3x%) (1 + 1/x)®
(vii) a°b” in the expansion of (a — 2b)"?

(viii) x in the expansion of (1 - 3x + 7x%) (1 - x)'®
Solution:

(i) x'°in the expansion of (2x% — 1/x)*°

Given:

(2x? — 1/x)*

If x!%occurs in the (r + 1)th term in the given expression.
Then, we have:

Tr+ 153 nCr X gt

T, =2C; (2-2’2)2‘]_1- (_Tl)r
! (_1)’ W@ (9201 ((i0-2r—)

For this term to contain x!° we must have:

40— 3r=10
3r=30
r=10

0
. Coefficient of !9 = (—1]1 0C, (220_1”) =2, (Em)

(ii) x” in the expansion of (x — 1/x?)%

Given:

(x — 1/x)%

If x” occurs at the (r + 1) th term in the given expression.
Then, we have:

Tr+1 — n(jr X0t gf

i
40 40— —1
T, =*C, z ()

_ (_1}" 0G0

For this term to contain x’, we must have:
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40 — 3r=7
3r=40-7
3r=33
r=33/3
=11

11
. Coefficient of 27 = (—1) 4'](?11 — _40(-:11

(iii) x"1° in the expansion of (3x? — a/3x%)!°

Given:

(3x% —a/3x3)!1?

If x "1 occurs at the (r + 1)th term in the given expression.

Then, we have:
Tr+ = nCr x0T gf

10—+ ¢
Tra =", (3%) " (3)
= [—l)r IGC,. (31U---r--r) (mﬂﬂ—ir—ﬂr) (a”)
For this term to contain x-13, we must have:

20— 5r=-15
St =T 1o
Sr=235
r=35/3
=7
. Coefficient of & ¥ = (_1)? 00 gieM (a") = —Slf;fgfgaT = —%QT

(iv) x’ in the expansion of (x> — 1/3x)’

Given:

(x? - 1/3x)’

If x occurs at the (r + 1)th term in the above expression.

Then, we have:
Tr+1 = nCr XIl-I' ar

a=e, () (2)

_ (_I)F' [lclr (Ilﬂ—ﬂr—l‘) (:]ir)
For this term to contain x°, we must have:
18—3r=9
3r=18-9
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3r=9
r=9/3
=3
3
. Coefficient of z° = (—1) 9(?3 3% — gzg:; = ‘TZB

(v) x™ in the expansion of (x + 1/x)"

Given:

(x+ 1/x)"

If x™ occurs at the (r + 1)th term in the given expression.
Then, we have:

Tr+ 1= nCr Xt gf

_n n—r 1
T'r+1 — GT.T P

— ﬂCr In—!r
For this term to contain x®, we must have:
n—2r=m
2r=n—m
r=(n-m)?2
. Coefficient ofiz™ = "C, = !

n—m)/2 — (%)! [ n-gr.rl.'}!

(vi) x in the expansion of (1 — 2x> + 3x°) (1 + 1/x)3
Given:
(1 -2x3+3x% (1 + 1/x)}
If x occurs at the (r + 1)th term in the given expression.
Then, we have:
(1=253 +3x%) (1 + 1/x)8 = (1 = 2x% + 3x5) (8Co + 5C1 (1/x) + 8C2 (1/x)2 + 8C3 (1/x)? + 5C4
(1/%)* + 8Cs (1/%)° + 8Cs (1/x)6 + 8C7 (1/x)" + 3Cs (1/x)°)
So, ‘x” occurs in the above expression at -2x3.3C, (1/x?) + 3x°.3C4 (1/x%)
». Coefficient of x = -2 (81/(216!)) + 3 (81/(4! 41))
=-56+210
=154

(vii) a°b’ in the expansion of (a — 2b)'?

Given:

(a—2b)2

If a’b’ occurs at the (r + 1)th term in the given expression.
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Then, we have:
T ="C, x"T a"

T‘i"-|—]_ — IEGT a_lﬁ—i‘ (_Eb)r
= (-1)"®C, (a7) (") (27)
For this term to contain a’b’, we must have:

12—r=5
r=12-35
=7
. Required coefficient = (—1)? 2c, (ZT)
— 1211 10x 0= 8: 128
Hudx3x2
=- 101376

(viii) x in the expansion of (1 —3x + 7x?) (1 - x)!¢
Given:
(1 -3x+7x%) (1 -x)'¢
If x occurs at the (r + 1)th term in the given expression.
Then, we have:
(1 =3x+7x%) (1 -x)%=(1-3x+ 7x%) (1%Cop + '°Cy(x) + 18Cy (x)* + 1°C5 (-x)*> + 1°Cy4 (-
X)4 + 16C5 (—X)5 -+ 16C6 (—X)6 + 16C7 (—X)7 + 16C8 (—X)8 + 16C9 (—X)9 + 16C10 (_X)IO + 16C11 (_X)ll
+ 16C12 (_X)IZ € 16C13 (_X)13 + 16C14 (_X)14 + 16C15 (_X)IS + 16C16 (_X)16)
So, ‘x” occurs in the above expression at '°C; (-x) — 3x!6Cy
-~ Coefficient of x = -(16!/(1! 15!)) — 3(16!/(0! 16!))
=-16-3
=-19

9. Which term in the expansion of { v
and the same power.

Solution:

Let us consider Ty+ th term in the given expansion contains x and y to one and the same
power.

Then we have,

Tr+ = nCr XDt gt

/3 21—r 12T
| e 210*“[(@“] [(y) ]

2 pl2—r}f3 yr’.-'ﬂ
- G'r ( /B ) (yiEI r)f6

contains x and y to one
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_ 2 {Ir}?—r,-'::{y}::_ws—m
If x and y have the same power, then
T—r/2=2r/3-17/2
2t/3+12=T7+7/2
(4r + 3r)/6 = (14+7)/2

Tr/6 =21/2
r=(21x6)(2=7)
=3%3
=9

Hence, the required term is the 10%® term.

10. Does the expansion of (2x*> — 1/x) contain any term involving x°?
Solution:

Given:

(2x? - 1/x)

If x occurs at the (r + 1)th term in the given expression.

Then, we have:
Tp =2C x™ @

- 5201 T
Ty =G (2:2) 0 ()

— (_1) mcr (E]H]—f {:c}-'-tu“ dr—v
For this term to contain x°, we must have

40 -3r=9
3r=40-9
3r=131
r=31/3

It is not possible, since r is not an integer.

Hence, there is no term with x° in the given expansion.

11. Show that the expansion of (x> + 1/x)'* does not contain any term involving x'.
Solution:

Given:

(x2+ 1/x)1?

If x! occurs at the (r + 1)th term in the given expression.

Then, we have:

Tr+ 1= ncr x0T gf
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12—r
__ 12 2 1y
Tf-+1 = GT (1‘ ) (;)
_ 12 M—Ir—r
= C,z

For this term to contain x™!, we must have

24 —3r=-1
3r=24+1
3r=25
r=25/3

It is not possible, since r is not an integer.
Hence, there is no term with x™! in the given expansion.

12. Find the middle term in the expansion of:
(i) (2/3x — 3/2x)*
(i) (a/x + bx)"
(i) (x* - 2/x)"
(iv) (x/a—a/x)"®
Solution:
(i) (2/3x—3/2x)*
We have,
(2/3x — 3/2x)*" where, n= 20 (even number)
So the middle term is (n/2 + 1) = (20/2+1)=(10+ 1) =11. ie., 11" term
Now,
T11 =T
= 20Cy0 (2/3x)?%10 (3/2x)°
= 20C,, 210/310 x 310/210 5 10-10
=20C,,

Hence, the middle term is 2°Cio.

(ii) (a/x +bx)!?

We have,

(a/x + bx)!? where, n = 12 (even number)

So the middle term is (n/2 + 1) = (12/2+ 1) =(6 + 1) =7. ie., 7" term

Now,
T7 = T6+1
. [i]
="Cq (2)™° (be)
- lﬂciﬁ ﬂ,ﬁ bﬁ

_ 1211 10x0x8xT E‘.‘,ﬁ E}ﬁ
Ghxdx3x2
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= 924 4%
Hence, the middle term is 924 a®b®.

(i) (x> —2/x)'°

We have,

(x? - 2/x)'° where, n = 10 (even number)

So the middle term is (n/2 + 1) = (10/2 + 1) = (5 + 1) = 6. ie., 61 term

Now,
Te=Tsu

10-5
e ()" ()

10« 0xBxTxb a5
= —— W
Hadxdnd 32z

= - 8064 x°
Hence, the middle term is -8064x°.

(iv) (x/a—a/x)"°

We have,

(x/a ~ a/x) '° where, n = 10 (even number)

So the middle term is (n/2 + 1) = (10/2 + 1) = (5 + 1) = 6. ie., 6 term
Now,

Te = Ts41

="aiz) ™ ()

_ _ 10x09x8xTx6
T Hdxdx?

=252

Hence, the middle term is -252.

13. Find the middle terms in the expansion of:

(i) 3x - x/6)°

(i) (2x* - 1/x)’

(iii) Bx - 2/x%)"

(iv) x*-1/xH!

Solution:

(i) 3x—x%/6)’

We have,

(3x — x3/6)° where, n = 9 (odd number)

So the middle terms are ((n+1)/2) = ((9+1)/2) =10/2=15 and
(n+DH)2+1D)=(9+D)2+1)=(102+1)=(5+1)=6
The terms are 5™ and 6.
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Now,
Ts =T

04 o
0, (32) (%)

_ BxBxTx6 1 17
= Thaxa X 2T XX 55T

_ 180 17
_E;C

And,
Te=Ts=1

05 E
—tcy(32)  (F)’

— _ Bx8xTx6 1 10
by X 81 X g5 o

2119

= IR

Hence, the middle term are 189/8 x'7 and -21/16 x.

(i) (2x%— 1/x)’

We have,

(2x% — 1/x)” where, n = 7 (odd number)

So the middle terms are ((n+1)/2) = ((7+1)/2) =8/2 =4 and
(+1)2+ D) =((TH1)R+1) =82+ 1)=(4+1)=5

The terms are 4" and 5'.

Now,
Tii="Tz1
i "3 9
— ‘6'3 (2-.52) (_Tl)
= ——7;2;5 x 16 z° x =
— —560 z°
And,
Ts=Tan
) 7—4 i
="0, (2) ()
=35 x8 xa¥ x L
£
— 280 z*

Hence, the middle term are -560x> and 280x>.
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(iiii) (3x — 2/x%)'3

We have,

(3x — 2/x*)!° where, n = 15 (odd number)

So the middle terms are ((n+1)/2) = ((15+1)/2) =16/2 = 8 and
(+1)2+ 1) = ((15+1)2 + 1) = (1622 + 1) = (8 + 1) =9
The terms are 8™ and 9™.

Now,
Tg= T

157 -
—tc; (32) ()
:

— _ 15x14x13x12x11 x10x9 ] 7 214
- Tufxbxdnd=2 X3 x2 =z
B35 x 38 =07
==

And,

To=Tg1

:1503 (3$)IE—E (;_3)-3

_ 15x14x13x12x11 %100
B Txb < 5xd»20
R AR

o

Hence, the middle term are (-6435x3%x27)/x% and (6435x37x2%)/x°.

T P

(iv) (x*—1/x3)!

We have,

(X4 _ 1/X3)11

where, n =11 (odd number)

So the middle terms are ((n+1)/2) = ((11+1)/2) = 12/2 = 6 and
(n+DH2+ D) =((11+D)2+1)=(122+1)=(6+1)=7

The terms are 6™ and 7%.

Now,

Te=Ts+1

11-5 5
_ 11~ 4 =1
_ g, ( ) (2)

. 11 10=0=8=7 24—15
T Bxdx3x? 53 Em}

— —462 °
And,
T7="Ten
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:1106 (m4)11--ﬁ (__:)ﬁ

. lixlﬂv-c:‘.]xEXT[ ]21.'! 18
- BxdxIx2

= 462 x>

Hence, the middle term are -462x° and 462x>.

14. Find the middle terms in the expansion of:

(i) (x — 1/x)"*

(i) (1 - 2x + x%)"

(iii) (1 + 3x + 3x* + x°)™"
(iv) 2x — x*/4)°

v) (x — 1/x)*™*1

(vi) (x/3 + 9y)"*

(vii) (3 — x*/6)’

(viii) (2ax — b/x?)"2

(ix) (p/x + x/p)’

(x) (x/a—a/x)"*
Solution:

(i) (x—1/x)1°

We have,

(x — 1/x)'° where, n = 10 (even number)

So the middle term is (n/2 + 1) = (10/2 + 1) = (5 + 1) = 6. ie., 6" term

Now,
Te=Ts+1
— 0@, £10-5 (—Tl)*
- 100 x 8T xb
Hudx3x2
= —252

Hence, the middle term is -252.

(i) (1 —2x +x?)"
We have,

(1 —2x +x%)"= (1 -x)* where, n is an even number.
So the middle term is (2n/2 + 1) = (n + 1)th term.

Now,
Th = Th+
=G, (1) (0
— 2n)/(n!Y (1) x
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Hence, the middle term is (2n)!/(n!)? (-1)" x™

(i) (1 + 3x + 3x2 + x3)™
We have,
(1 +3x +3x? +x%) = (1 + x)*" where, n is an even number.
So the middle term is (n/2 + 1) = (6n/2 + 1) = (3n + 1)th term.
Now,
Ton = T3nn1
— 6nC3n X3n
= (6n)!/(3n!)? x>
Hence, the middle term is (6n)!/(3n!)* x>

(iv) (2x —x?/4)°

We have,

(2x — x*/4)° where, n = 9 (odd number)

So the middle terms are ((n+1)/2) = ((9+1)/2) = 10/2 =5 and
()24 1) = ((O+1)2+ 1) = (102 + 1) =(5+ 1) =6

The terms are 5™ and 6™.

Now,
Ts = Tas
4
9 :.-’
= (g ( ) (T)
_ OxBxTxb 5 1 ..548
432 %2 4-'
__ 63 _13
= T
And,
Te = Ts+

-5 -
—vc, (22)  (F)’

D BT ad 1 4410
432 X 2 £ Ve
63 14
Hence, the middle term is 63/4 x'3 and -63/32 x'4.

(v) (x— 1/x)**!

We have,

(x — 1/x)*! where, n = (2n + 1) is an (odd number)

So the middle terms are ((n+1)/2) = ((2n+1+1)/2) =(2n+2)/2=(n+ 1) and



RD Sharma Solutions for Class 11 Maths Chapter
18 — Binomial Theorem

(n+1)/2 + 1) = (2n+1+1)2 + 1) = (2n+2)2 + 1) =(n+ 1 + 1) =(n +2)
The terms are (n + 1) and (n + 2)™.

Now,
Tn = Tn+1
M+l In+l1-n (=2
= (fﬂ i = e
n
— (_1) QTt'l"lCﬂ T
And,
To2 = Tar141
n+1
Il pntl-n—l (—1)
p— Cﬂ. Inl 1

n+1
_ 2n+1 1
= (—1) CHK T

Hence, the middle term is (-1)".2""!C, x and (-1)*"1.21C, (1/x).

(vi) (x/3 +9y)!°

We have,

(x/3 +9y)!'? where, n = 10 is an even number.

So the middle term is (n/2 + 1) =(10/2+ 1) =(5 + 1) = 6. 1.e., 6th term.

Now,
Te=Tsu
mCr z 1u— ( )
. li}xﬂxﬂx?xﬁ 1
T hxdx3x2 ” 95 X9 '1: y
— 61236 z° y

Hence, the middle term is 61236x°y°.

(vii) (3 —x%/6)’
We have,
(3 —x%/6)” where, n = 7 (odd number).
So the middle terms are ((n+1)/2) = ((7+1)/2) = 8/2 =4 and
(D)2 + 1) =((T+1)2+ 1) =82+ 1)=(4+1)=5
The terms are 4" and 5™,
Now,
Ts=Tsn
=7C3 (3)3 (-x3/6)°
=-105/8 x°
And,
Ts=Tsn
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=9C4 (3)"* (-x/6)"

_ Txbxb 5 [ S
= 5-a w3 xﬁd.n
35 19
= T

Hence, the middle terms are -105/8 x° and 35/48 x'.

(viii) (2ax —b/x?)!?

We have,

(2ax — b/x?)'? where, n = 12 is an even number.

So the middle term is (n/2 + 1) =(12/2+1)=(6 + 1) =7. i.e., 7th term.

Now,
T7=Te+
G
12 12-6 { —b
= Cﬁ (2[1;1:} (?)
_ 12x11x10x0x8xT (@)ﬁ
Bxhxdxdx2xl T
__ 50136 a®®
o b

Hence, the middle term is (59136a°b%)/xS.

(ix) (p/x + x/p)”

We have,

(p/x +x/p)’ where, n = 9 (odd number).

So the middle terms are ((n+1)/2) = ((9+1)/2) =10/2 =5 and
(D)2 + 1) =(O+D2+ 1) =(102+1)=(5+1)=6

The terms are 5" and 6™.

Now,
Ts = Ta

fl T
Ca (3 (P)
_ DB Txb (E}
T 4x3x2x1 T
126 p

T

And,
Te = Ts+1

=°Cs (p/x)™ (x/p)’
_ DxBxTxb T

T 4x3x2x1 P
_ 126z
T
Hence, the middle terms are 126p/x and 126x/p.
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(x) (x/a—a/x)""

We have,

(x/a — a/x) '° where, n = 10 (even number)

So the middle term is (n/2 + 1) =(10/2 + 1) = (5 + 1) = 6. ie., 6" term

— _ 10xBxBxTx6
Hadx3x2
=-252

Hence, the middle term is -252.

15. Find the term independent of x in the expansion of the following expressions:
() (3/2 x* - 1/3x)’

(i) (2x + 1/3x%)’°

(i) 2x* = 3/xH)»

(iv) 3x-2/xH)"

v) ((Vx/3) + 3/2x%)1°

(vi) (x = 1/x%)*™"

(vii) (1/2 x'3 + x715)®

(viii) (1 + x + 2x%) (3/2x* — 3/3x)’

(ix) Vx +123x)'8, x> 0

(x) (3/2x*—1/3x)°

Solution:

(i) (3/2 x> —1/3x)’

Given:

(3/2 x* - 1/3x)’

If (r + 1)th term in the given expression is independent of x.
Then, we have:

Tr+1 — n(jr x0T gt

9 g anl-r * 3\T
=°C, (32°)"" (2)
r B 2r
- (_1) !}C'r" 3 o ypiBrdrer

29 r
For this term to be independent of x, we must have
18 -3r=0
3r=18
r=18/3

=6
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So, the required term is 7" term.
We have,
T7=Ten
— 9C6 % (39-12)/(29-6)
= (9x8x7)/(3x2) x 33 x 273
=7/18
Hence, the term independent of x is 7/18.

(i) (2x + 1/3x?)°

Given:

(2x + 1/3x%)°

If (r + 1)th term in the given expression is independent of x.

Then, we have:
Tr1 ="C, x"T a'

9—r -
=2c, (22) ()

— ‘:'C p-r mﬂ—r—?r

r ar
For this term to be independent of x, we must have
9-3r=0
3r=9
r=9/3
=3

So, the required term is 4™ term.
We have,
Ts =Tz

=9Cs x (29/(3%)

=9C3 x 64/27

Hence, the term independent of x is ?C3 x 64/27.

(iii) (2x2 - 3/x%)*
Given:
(2x? - 3/x3)%
If (r + 1)th term in the given expression is independent of x.
Then, we have:
Tr+1 — nCr x0T gr
= ZSCr (2X2)25-r (_3/X3)r
— (_l)r 25Cr X 225—r X 3r X50-2r-3r
For this term to be independent of x, we must have
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50-5r=0
Sr=50
r=50/5
=10
So, the required term is 11% term.
We have,
T11=Tion
= (-1)1025C; ¢ x 22510 x 310
— 25C10 (215 X 310)
Hence, the term independent of x is 2Cjo (21° x 310),

(iv) (3x—2/x*)P®
Given:
(Bx —2/xH)P
If (r + 1)th term in the given expression is independent of x.
Then, we have:
Tﬁ_ 1= nCr x0T gf
= ISCr (3X)15-r (_2/X2)r
L (_1)r ISCI_ X 315-r x X15-r-2r
For this term to be independent of x, we must have
15-3r=0
3r=15
r=15/3
=5
So, the required term is 6 term.
We have,
Te=Tsu
- (_1)5 ISCS X 315-5 % 25
=-3003 x 310 x 25
Hence, the term independent of x is -3003 x 310 x 23,

) (Vx/3) + V3/2x2)10

Given:

(Vx/3) + V3/2x2)10

If (r + 1)th term in the given expression is independent of x.

Then, we have:
Tr ="C, x"T a'
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=0, (5)" (&)

10-r

10-r

:
2 -2
= lﬂcr . 3 I_F" T3 r

For this term to be independent of x, we must have
(10-1)/2-2r=0

10-5r=0
Sr=10
r=10/5
=2
So, the required term is 3™ term.
We have,
Tz =T
, 12
I{:ICI2 w 3 233
1019
2420
=90/72
=15/12
— 5/4

Hence, the term independent of x is 5/4.

(vi) (x—1/x2)*
Given:
(x — 1/x%)*™
If (r + 1)th term 1n the given expression is independent of x.
Then, we have:
Tr+ | = nCr x0T gf
- 3nCr XS’n-r (_1/X2)r
— (_l)r 3nCr X3n—r—2r
For this term to be independent of x, we must have
3n—-3r=0
r=n
So, the required term is (n+1)th term.
We have,
(_ 1 )n 3nCn
Hence, the term independent of x is (-1)" 3C,

(vii) (1/2 x'3 + x715)8
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Given:

(1/2 x13 + x715)8

If (r + 1)th term in the given expression is independent of x.
Then, we have:

Tr+1 = nC X" ar

a(« 113 ( ]

- BGF. 231, i '3" =
For this term to be independent of x, we must have
(8-1)/3-1/5=0
(40 —-5r—-3r)/15=0

40 —-5r—-3r=0

40 —-8r=0

8r=40

r=40/8

=5

So, the required term is 6th term.

We have,

Te = Ts+1
=8Cs x 1/(2%9)
= (8X7%6)/(3x2x8)
=17

Hence, the term independent of x is 7.

(viii) (1 +x +2x3) (3/2x% - 3/3x)°

Given:

(1 +x+2x3%) (3/2x* - 3/3x)’

If (r + 1)th term in the given expression is independent of x.
Then, we have:

(1 +x+2x%) (3/2x*-3/3x)’ =

- (14x+2) [G""‘)g oc, G""')E 1 Cﬁ(;x}_)s (;)a " (;X‘,_)z Gx)?
By computing we get, -
The term ingepend ent of x ,
=1 [9(_‘5% X %] —2x3 {QC;; 31 X %}

[9><8><? 1 }_2[9x8_ 1 }

1x2x3 8x27 1x2 4x243
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=7/18 —2/27

= (189 - 36)/486

= 153/486 (divide by 9)

=17/54

Hence, the term independent of x is 17/54.

(ix) (Vx + 1/29x)"8, x>0

Given:

Vx+123%)'8, x>0

If (r + 1)th term in the given expression is independent of x.

Then, we have:
Tr+1 — nCr x0T gr

18—r .
o 1. 1/3 1
=g (.’1‘ ) (5%5)

== IECT x Elr ;I:L.sr _'_;
For this term to be independent of r, we must have
(18-r)/3-1/3=0
(18=r-r)/3=0
18 -2r=90
2r=18
r=18/2
=9

So, the required term is 10th term.
We have,
Tio=Ton

=18Cy x 1/2°
Hence, the term independent of x is '8Co x 1/2°.

(x) (3/2x*—1/3x)°

Given:

(3/2x* — 1/3x)°

If (r + 1)th term in the given expression is independent of x.

Then, we have:
Tr+ | = ncr x0T gf

6 3 o671\
=G (Em ) (E)
— {_1]‘?' EC;— w E;Frr ;312‘—21'—?‘
For this term to be independent of r, we must have
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12-3r=0
3r=12
r=12/3
=4
So, the required term is Sth term.

We have,
Ts = Ta

Hence, the term independent of x is 5/12.

16. If the coefficients of (2r + 4)th and (r - 2)th terms in the expansion of (1 + x)'® are
equal, find r.

Solution:

Given:

(1 + X)IS

We know, the coefficient of the r term in the expansion of (1 + x)" is "Cr.1

So, the coefficients of the (2r + 4) and (r - 2) terms in the given expansion are ®Car:4.1
and ISCr-z_l

For these coefficients to be equal, we must have

BCora1 = 18Cra

BCor3 =18Cr3

2r+3=r—3(or)2r+3 +r—3 =18 [Since, "C;="Cs=>r=s (or)r + s=n]
2r—-r=-3-3(or)3r=18-3+3

r=-6 (or) 3r =18

r=-6(or)r=18/3

r=-6(or)r==6

=~ 1= 6 [since, r should be a positive integer. |

17. If the coefficients of (2r + 1)th term and (r + 2)th term in the expansion of (1
+x)* are equal, find r.

Solution:

Given:

(1 + X)43

We know, the coefficient of the r term in the expansion of (1 + x)" is "Cr-1

So, the coefficients of the (2r + 1) and (r + 2) terms in the given expansion are **Car1-1
and ®Criz.1
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For these coefficients to be equal, we must have
BCori11 = BCriz
4SC2r — 43Cr+1
2r=r+ 1 (or) 2r+r+ 1 =43 [Since, "C;="Cs=>r=s (or)r+s=n]
2r-r=1(or)3r+1=43
r=1(or)3r=43 -1
r=1 (or) 3r=42
r=1(or)r=42/3
r=1(or)r=14
~ 1= 14 [since, value ‘1’ gives the same term]
18. Prove that the coefficient of (r + 1)th term in the expansion of (1 + x)" *!is equal
to the sum of the coefficients of rth and (r + 1)th terms in the expansion of (1 + x)".
Solution:
We know, the coefficients of (r + 1)th term in (1 + x)™! is "IC;
So, sum of the coefficients of the rth and (r + 1)th terms in (1 + x)" is
(1+x)"="Cy; +"C;
= 11C, [since, "Ci+1 + "Cr =""1Cy41]
Hence proved.



	EXERCISE 18.2
	Find the 11th term from the beginning and the 11th term from the end in the expansion of (2x – 1/x2)25.

