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EXERCISE 18.1 PAGE NO: 18.11

1. Using binomial theorem, write down the expressions of the following:
(i) 2x + 3y) ¢

(i) @2x - 3y)*

ﬁﬁ)(x——i)ﬁ

(iv) (1-3x)7

(v) (ax — E)E

(59

(vi) (Vx - 3/5)5

(viii) (1 + 2x — 3x%)*

(x) (1 —2x + 3x%)?}

Solution:

(i) (2x + 3y)°

Let us solve the given expression:

(2x + 3y) ° =°Co (2x)° (3y)° + °C1 (2%)* (3y)" + °C2 (2x)* (3y)? + °C3 (2x)? (3y)° + °C4

(2x)* (3y)* + °Cs (2x)° (3y)°
= 32x° + 5 (16x%) (3y) + 10 (8x3) (9y)? + 10 (4x)? (27y)3 + 5 (2x) (81y*) + 243y°
= 32x° + 240x%y + 720x%y? + 1080x2y® + 810xy* + 243y°

(i) (2x — 3y)*
Let us solve the given expression:
(2x —3y)* =“Co (2x)* (3y)° - “C1 (2x)® (3y)" + “C2 (2x)* (3y)? - “C3 (2x)* (3y)® + *C4 (2x)°
3y)*
= 16x* — 4 (8x%) (3y) + 6 (4x?) (9y?) — 4 (2x) (27y?) + 81y*
= 16x* — 96x%y + 216x%y? — 216xy® + 81y*
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am (x - ;)ﬁ

Let us solve the given expression:

(z—12)°
] 1 2 3
1 j | 1 1
= ant(3) ot () et(3) ~o(3)
4 57 f
I T xr

= 2% — 62° Kl-l-la:l‘ xi—ﬂﬂm xi—l—lﬁm xi—ﬁ.ﬁ:xi—i—i
T 2 3 x4 R
15 6 |
e G LB

2 x4 6

(iv) (1 -3x)’

Let us solve the given expression:

(1 -3x)"="Co (3x)° - 'Cy (3x)! + 'C; (3X)? - "C3 (3X)® + "C4 (3%)*-7Cs (3x)® -'Cs (3%)® - 'C7 (3X)’
=17 (3x) + 21 (9x)? — 35 (27x%) + 35 (81x*) — 21 (243x°) + 7 (729x°) — 2187(x’)
=1 - 21x + 189x%— 945x3 + 2835x* — 5103x° + 5103x° — 2187x’

o (=)'

Let us solve the given expression:

b b b b
=9 Cy(azx)®(—)° -8 cl(am)*(—)l +° Cy(az)*(—)* —° Ca(az)*(—)’
- €T T b
19 Cyaz)*(2)* —° Cs(az)! (2)° +° Co(az)’( 2 )"
. b b2 b b b I
— ab20 — 6a’2d =4 15atz? x — — 20a°° x —+ 15a22% X — — 6az X — + —
2 rt gz b
2 i 5 6
— a%2® — 6axth + 15a%a?t? — 20078 + 1570 6 “‘?‘; bf.
:E: - F i
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)

I et us solve the given expression:

el Y (D W) o) ()

T 2 x a a’ a®
Rl il Tl T | i cadii Whadl
a’ a’ a T 2 3

(vit) (¥x - ¥a)°

Let us solve the given expression:

=" Go/2)"(¢a)’ = CUR)(ya)' + Coly)'(Ya)’ = Cal o) (/@)
+ GE) (a) =° Cs(yR) (Va) +° Co(¥3) (V)

— g% — 62°3q1/3 - 15233 — 202a - 152233 — 62135/ - a*

(viii) (1 + 2x — 3x?)°
Let us solve the given expression:
Let us consider (1 + 2x) and 3x? as two different entities and apply the binomial theorem.
(1 + 2x —3x%)° =°Cp (1 + 2X)° (3x?)° - °Cy1 (1 + 2xX)* (8x)! + 5C, (1 + 2x)* (3x?)? - °C3 (1 +
2X)? (3x2)® + °C4 (1 + 2x)* (3x?)* - 5Cs (1 + 2x)° (3x?)°

= (1 +2x)° = 5(1 + 2x)* (3x?) + 10 (1 + 2x)® (9x*) — 10 (1 + 2x)? (27x°) + 5
(1 + 2x) (81x8) — 243x10

=3Cp (2x)% + °Cy1 (2X)! + °C; (2X)? + °C3 (2X)® + °C4 (2X)* + °Cs (2X)°—
15%2 [*Co (2X)° + 4C1 (2X)! + *C; (2X)? + 4C3 (2X)® + *C4 (2X)*] + 90x* [1 + 8x3 + 6xX +
12x?] — 270x5(1 + 4x? + 4x) + 405x8 + 810x° — 243x10

=1+ 10x + 40x? + 80x3 + 80x* + 32x° — 15x% — 120x3 — 360* — 480x° —
240x° + 90x* + 720x’ + 540x° + 1080x° — 270x°® — 1080x8 — 1080x’ + 405x® + 810x° —

243x10
=1 + 10x + 25x% — 40x3 — 190x* + 92x° + 570x® — 360x’ — 675x® + 810x° —
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Let us solve the given expression:
: 1 | o 1

=* Co(z + 1)3{5){' iz + 1)2(5)' + Cyfz + 1)1(5)" ~ Cy(z + 1)“(;)3

= (z+1)* -3(z+1)* x LEY e W

x 2 3
322 1+ 346 1 1
=>4+ 143z +32% — il i 4 x—|—3$+ —
T T2 3
3 3 3
b e B s s o D
T T 2 T3

B i
=2? +88° — 5+ ——
H i I

(X) (1 —2x + 3x?)3
Let us solve the given expression:

=3 Co(1 = 22)* 42 Cy(1 - 22)%(32?) 43 Co(1 — 22)(32%)? 43 C3(32%)?
= (1 — 2z)3 + 92%(1 — 2z)% + 27*(1 — 2z) + 27«°

=1— 82 + 122* — 6z + 92°(1 + 42* — 4x) + 2Tx* — 542® + 272°
=1 —8z° + 122° — 6z + 92° + 362" — 362° + 27x* — 54a° + 272°
=1 — 6z + 21z — 442> 4 63z* — 54x° + 27"

2. Evaluate the following:

O(VeFri+ve—1) +(Vzri-vz-1)
(i) (:r:+ z? — 1)ﬁ + (:;-: — V- 1)6

i (1+27)" + (1 —2y7)°

) (VZ2+1)° + (v2-1)°
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v (3+v2)° - (3-v2)’

wi) (2+v3) + (2-v3)'

wi) (vV3+1)° — (v3-1)°

(vii) (0.99)° + (1.01)°

0 (V3++v2)" - (vV3-v2)’

(%) {az — & 1}4 + {az — Afg? = 1}‘1

Solution:

W(VzFI+vz—1) "+ (Vz+i—vz—1)

Let us solve the given expression:

=2[°C, (vz+1)°(vz=1)" +°C, (v +1)* (vz=1)

+5C, (Ve+1) (v —1)" +°C (va+1)" (va—1)°]
—2[(e+1)°+15(z+1)*(c—1) +15(z + 1) (e — 1)* + (2 — 1)°

= + 1432 +32" + 15(2* + 22+ 1) (2~ 1) + 15(x +1) (2 +1-22) +2° - 1+ 32 - 327

=2[2" + 62+ 152° — 152° + 302* — 30z + 152 — 15+ 152° + 152" — 302° — 30z + 152 + 1]
= 2[322° — 24z]
= 16z [42® — 3]

(i) (:c+ % — 1)ﬁ+ (:r:— > — 1)6

Let us solve the given expression:
0 2 4
= E[EGD:HE (“\J":ITE — 1) + ﬁ(?g:ﬂ‘i(u’mﬂ — 1) + 504;1:2( x? — 1) +
6
ﬁCﬁa:D(v:ﬂﬂ - 1) }

2 3
_ 2[1:“ + 15x4(m? _ 1) n 15:&2(32 _ 1) + (mﬂ _ 1) ]
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_ 2[;::5 1 1525 — 1524 4+ 1522 (x‘* 9?4 1) + (xﬁ 14322 33:4)]

_9 [mﬁ 4152 — 1524 + 152° — 302% + 1522 + 2% — 1 + 322 — 3;1:4}

— 64z% — 962! + 3622 — 2

(i (142y2)" + (1 —2y7)°
Let us solve the given expression:

= 2 [%Co (29X)° + 5C; (2VX)? + 5C4 (2VX)*]
=2 [1+ 10 (4x) + 5 (16x2)]

=2 [1 + 40x + 80x?]

v (vV2+1)°+(vVZ-1)°

Let us solve the given expression:

=2 [6Co (V2)° + °C; (V2)* + 8C4 (N2)? + 5C6 (V2)°]
=2[8+15(4)+15(2) + 1]

=2[99]

=198

W 3+v2) - (3-v2)
Let us solve the given expression:
=2 [°C1 (3%) (V2)! + °C5 (3%) (V2)* + °Cs (3°) (V2)°]
= 2[5 (81) (V2) + 10 (9) (2V2) + 4V2]
= 22 (405 + 180 + 4)
= 11782

v) (2+v3) +(2-3)

Let us solve the given expression:

=2['Co (27) (V3)° + "C7 (2°) (V3)? + 'C4 (2°) (V3)* + "Ce (2") (3)°]

= 2 [128 + 21 (32)(3) + 35(8)(9) + 7(2)(27)]
= 2 [128 + 2016 + 2520 + 378]

= 2 [5042]

= 10084
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wi) (V3+1)° — (v3-1)°
Let us solve the given expression:

= 2 [°C1 (V3)* + 5C5 (V3)? + 5Cs (V3)“]
=2[5(9) + 10 (3) + 1]

=2 [76]

=152

(vii) (0.99)° + (1.01)°

Let us solve the given expression:
=(1-0.01)°+ (1 +0.01)°

=2 [°Co (0.01)° + 5C; (0.01)? + °C4 (0.01)4]
=2 [1+ 10 (0.0001) + 5 (0.00000001)]
=2 [1.00100005]

= 2.0020001

i (vV3++2)" = (V3= v2)°

Let us solve the given expression:

= 2 [°C1 (\3)° (V2)! + 5C3 (V3)3 (V2)2 + 6Cs (V3)! (V2)7]
=2 [6 (9V3) (V2) + 20 (3v3) (2V2) + 6 (\3) (4V2)]

= 2 [V6 (54 + 120 + 24)]

=396 V6

(%) {az—i— a2—1}4—|—{a?— {12—1}4

Let us solve the given expression:
L ]

o) (@) - ) (=) e (=)
" z[auaaa(az_ 1) ¥ (az_ 1) ]

=2 [a® + 6a° — 6a* + a* + 1 — 2a?]
=2a% + 12a° — 10a* — 4a% + 2

3. Find (a + b)* — (a — b) *. Hence, evaluate (N3 + V2)* — (3 - V2)*.
Solution:
Firstly, let us solve the given expression:

(@+b)*-(a-b)*
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The above expression can be expressed as,
(a+b)*—(a—b)*=2[*Cya’n! +*Cszalb?]
= 2 [4a%b + 4abd]
=8 (a’b + ab®)
Now,
Let us evaluate the expression:
(V3 +V2)" = (V3 -\2)4
So consider, a = V3 and b = V2 we get,
(V3 +V2)* = (3 -V2)* = 8 (a3b + abd)
=8 [(V3)° (V2) + (\3) (¥2)*]
=8 [(3V6) + (2V6)]
=8 (5V6)
= 406

4. Find (x + 1) % + (x — 1) ®. Hence, or otherwise evaluate (¥2 + 1)° + (¥2 — 1)°,

Solution:

Firstly, let us solve the given expression:

(x+1)°+(x-1)°

The above expression can be expressed as,

(X+1)8+(x—1)%=2[5Cox® +8C, x* + 6C, X% + 5Cs X]
=2 [x® + 15x* + 15x2 + 1]

Now,

Let us evaluate the expression:

(V2 + 18+ (V2 - 1)6

So consider, x = \2 then we get,

(V2 +1)%+ (V2 —1)8 = 2 [x® + 15x* + 15x? + 1]

2 [(V2)® + 15 (V2)* + 15 (V2)2 + 1]

2[8+15(4)+15(2) +1]

=2[8+60+30+1]

=198

5. Using binomial theorem evaluate each of the following:
(i) (96)°

(ii) (102)°

(iii) (101)*

(iv) (98)°

Solution:

(i) (96)°

We have,
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(96)°
Let us express the given expression as two different entities and apply the binomial
theorem.
(96)3 = (100 - 4)®
=3Cy (100)® (4)° - 3C; (100)? (4)* + 3C; (100)* (4)? - 3C3 (100)° (4)®
= 1000000 — 120000 + 4800 — 64
= 884736

(i) (102)°
We have,
(102)°
Let us express the given expression as two different entities and apply the binomial
theorem.
(102)° = (100 + 2)°
=5Co (100)° (2)° + °C4 (100)* (2)* + °C, (100)3 (2)% + °C3 (100)? (2)* + °C4 (100)*
(2)* +°Cs (100)° (2)°
= 10000000000 + 1000000000 + 40000000 + 800000 + 8000 + 32
= 11040808032

(iii) (101)*
We have,
(101)*
Let us express the given expression as two different entities and apply the binomial
theorem.
(101)* = (100 + 1)*
= 4Cp (100)* + *C4 (100)® + *C, (100)? + “C3 (100)* + *C4 (100)°
= 100000000 + 4000000 + 60000 + 400 + 1
= 104060401

(iv) (98)°
We have,
(98)°
Let us express the given expression as two different entities and apply the binomial
theorem.
(98)° = (100 - 2)°
=5Cy (100)° (2)° - °C; (100)* (2)* + °C; (100)3 (2) - °C3 (100)? (2)® + °C4 (100)* (2)*
-5Cs5 (100)° (2)°
= 10000000000 - 1000000000 + 40000000 - 800000 + 8000 — 32
= 9039207968
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6. Using binomial theorem, prove that 23" — 7n — 1 is divisible by 49, where n € N.
Solution:
Given:
25" —7n-1
So,2°"—-7n—-1=8"-7n-1
Now,
g"-7n-1
8"=7n+1
=@1+7)"
="Cp+"Cy (7)1 +"C, (7)2 +"Cs (7)3 +"'Cy (7)2 +"Cs (7)1 + ...+ "Ch (7)"
8"=1+4+7n+49["C,+"C3 (7Y +"Cs (7% + ... +"Cy (7) 7]
8" —1—7n =49 (integer)
So now,
8"—1—7nis divisible by 49
Or
23" — 1 —7n is divisible by 49.
Hence proved.
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EXERCISE 18.2 PAGE NO: 18.37

1. 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 — -|-15_'_1 — 25C15 (ZX)25-15 (_1/X2)15
= 5C,; (210) (X)lo (_1/X30)
- _ 25C15 (210 / XZO)

Now we shall find the 11" term from the beginning.
Tll - T10+1 — 25C10 (ZX)25-10 (_1/X2)10
25C10 (215) (X)15 (1/X20)

25C10 (215 / X5)
2. Find the 7™ term in the expansion of (3x? — 1/x%)%°,
Solution:
Given:

(3x% — 1/x3)10
Let us consider the 71" term as T-

So,
T7=Ten
= 10C4 (3x?)106 (-1/x3)8
=19Cs (3)* (%)° (1/x")
= [10x9x8x7x81] / [4x3x2xx!7]
= 17010/ x*°

= The 7" term of the expression (3x? — 1/x%)1% is 17010 / x2°.

3. Find the 5™ term in the expansion of (3x — 1/x?)*°.

Solution:

Given:

(3x — 1/x?)10

The 5" term from the end is the (11 — 5 + 1)th, is., 7" term from the beginning.
So,

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 11 Maths Chapter

m BYJ U'S 18 — Binomial Theorem

The Learning App

T7=Ten
=10C 6 (3X)10-6 (-1/X2)6
— 1OC6 (3)4 (X)4 (1/X12)
= [10x9x8x7x81] / [4x3x2xX?]
=17010/ x8
= The 5" term of the expression (3x — 1/x?)1% is 17010 / x8.

4. Find the 8™ term in the expansion of (x32 y/2 — x1/2 y3/2)10,
Solution:
Given:
(X312 yl/2 _ y1/2 y3i2y10
Let us consider the 8" term as Tg
So,
Tg=Tr
— 10C7 (X3/2 y1/2)10-7 (_X1/2 y3/2)7
— -[10)(9)(8]/[3)(2] x9/2 y3/2 (X7/2 y21/2)
= -120 x8y!?
= The 8" term of the expression (x%?2 y1/2 — x1/2 y3/2)10 s -120 x®y!2,

5. Find the 7*" term in the expansion of (4x/5 + 5/2x) 8.

Solution:

Given:

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

Let us consider the 7! term as T-

So,

T7=Ten . ]
="Ce(%)" "(3%)

_ BxTxdx4x126x125 &,"2 1
2x1x25=64 It

_ 4375
=

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

6. 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 Ty+1 be the 4th term from the end.
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Then, T4 is (10 — 4 + 1)th, i.e., 7th, term from the beginning.
T7=Tex1

B Li]
=°C; (") (2)
= 287 (%) (%)
__ 5376
_

4th term from the beginning = Ty = T3+
Ty ="a, (4% (3)°

i
= %81 (") (3)

=672 x?

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

Given:

(4x/5 — 5/2x)°

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

Then, Trsis (10 — 4 + 1)th term, i.e., 7th term, from the beginning.
T7=Ten

o I
_ DxBx7 ( G4 ;1:3) (maxm)

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

8. Find the 7th term from the end in the expansion of (2x2 — 3/2x) 8.
Solution:
Given:
(2x% — 3/2x) 8
Let Ty+1 be the 4th term from the end of the given expression.
Then, Trsis (9 — 7 + 1)th term, i.e., 3rd term, from the beginning.
Tz=Tou <
i 2
=%, (22%) ~ (-2)
87 a
= 951 (64"%) 2=
= 4032 "
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= The 71 term from the end is 4032 x°.

9. Find the coefficient of:

(i) x¥in the expansion of (2x? — 1/x)?°

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

(iii) x*° in the expansion of (3x? — a/3x3)1°

(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 — 2x3 + 3x°) (1 + 1/x)®
(vii) @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 (2x2 — 1/x)?°

Given:

(2x% — 1/x)%

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

Tr+1 — nCr X" gf

T =20, (22)" " (2)
_ (_1)" D (220°7) ((290-2T)

For this term to contain x!°, we must have:
40— 3r=10

ir=30

r=10

0
. Coefficient of z1" = (—1]1 0C0 (22['_1':') =2C4 (21'])

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

Given:

(x — 1/x?)*0

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

Tr+1 - nCr X g

r
T, = 401,:;1r 0T (;_1)
T
— (_1) 400:‘ m4ﬂ—r—2r

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 z' = (—1) Yo, =Yy,

(iii) x1° in the expansion of (3x? — a/3x3)

Given:

(3x% — a/3x3)10

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

T ="Cr X"

10—r r
T =", (3') " (33)
_ (_1)1' I'DGl (314]—:-—1"] (mﬂﬂ—ﬂr—ﬂr) {ar}
- r
For this term to contain x-17, we must have:

20— 5r=-15
Sr=20+ 15
S5r=235
r=35/5
=7
. Coefficient of z71° = (—1:]? o e L (a”) = —;f;f;fa a’ = —%a?

(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 Xn-r ar

nn=te, ()" (2)

_ (_1)"QCT (218-2r) (si)

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) QCE 3% — _% - ‘TES

(V) X™ in the expansion of (x + 1/x)"

Given:

(x + 1/x)"

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

T ="Cr X"

Tf-+1 — ﬂfj,l,. .T.fﬂ_r %

— nCr mn—ﬂr
For this term to contain x™, we must have:
n—2r=m
2r=n—-m
r=(n-m)y2
. Coefficient of z™ = "C ( n!

= () ()

(vi) x in the expansion of (1 — 2x3 + 3x°) (1 + 1/x)®
Given:

(1-2x3+3x% (1 + 1/x)®

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

(1-2x3+3x%) (1 + 1/x)® = (1 — 2x3 + 3x®) (BCo + 8Cy (1/x) + 8C, (1/x)? + 8C3 (1/x)% + 8C4

(1/%)* + 8Cs (1/X)5 + 8Cs (LX) + °C7 (1/%)7 + 8Cg (1/X)°)
So, ‘X’ occurs in the above expression at -2x3.8C, (1/x?) + 3x°.8C4 (1/x%)
=~ Coefficient of x = -2 (81/(2!6")) + 3 (8!/(4! 4"))

=-56 + 210

=154
(vii) @b’ in the expansion of (a — 2b)*?
Given:
(a— 2b)¥

If a°b” occurs at the (r + 1)th term in the given expression.
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Then, we have:
Tr+1 - ncr XN ar

T‘I"-I—l _ IEGT l_,112—?' (—Eb)r
= (_]_)T IECT (a12—i‘] {br } {21"]

For this term to contain a’b’, we must have:

12—r=5
r=12-5
=7
. Required coefficient = (—1)? 2e, (27]
— _ 12x11x10x0x8x128
Bxdxdx2
=- 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+ 7% (%Co + 1°C; (-X) + 18C; (-x)? + 18C3 (-x)® + 19C,4 (-
X)* + 18Cs (-X)° + 16Cq (-X)® + 16C7 (-X)7 + 16Cg (-X)? + 6Cq (-X)° + 6Cyg (-x)1 + 16Cy; (-x)1
+16C 1, (-X)12 + 16C5 (-X)12 + B8Cy4 (-X)14 + 16Cy5 (-X)15 + 16C 14 (-x)16)

So, ‘X’ occurs in the above expression at *C; (-x) — 3x!8Cy

=~ Coefficient of x = -(161/(1! 15'")) — 3(16!/(0! 16!))

=-16-3

-19

21
& 1,=3+ i 1/2
v 2173

10. Which term in the expansion of {(
and the same power.

Solution:

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

Then we have,

Tr+1 - nCr X g

g 21T 12T
S (GO (CON

- 21(1 pl2—r)3 yr.-'E
— ‘r 26 yl2t-r)/e
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— QlCr {m]T—r;’E {y)%fﬁ—ﬂ’ﬂ

If x and y have the same power, then
T—r/2=21r/3-7/2
2r/3+r2=T7+7/2
(4r + 3r)/6 = (14+7)/2
r/6 =21/2
r=(21x6)(2x7)
=3x3
=0
Hence, the required term is the 10% term.

11. Does the expansion of (2x2 — 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:

Tr+1 = nCr Xn-r ar

Tio=G (2;;:9)2“_‘" (—Tl)‘"

T
_ (_1) E'{JCT(E}EII—:- {m}dﬂ--Er--f‘
For this term to contain x°, we must have

40-3r=9
3r=40-9
3r=31
r=231/3

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

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

Given:

(X% + 1/x)?

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

Then, we have:

Tr+1 - nCr X g
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Tr1 = 1201' (mz)lz_r (

_ IECT m24— Dr—r

)

B [

For this term to contain x*, we must have

24 - 3r=-1
r=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.

13. Find the middle term in the expansion of:
(i) (2/3x — 3/2x)%
(ii) (a/x + bx)*2
(iii) (x? - 2/x)1°
(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 = Tion
= 20Cy (2/3x)?%10 (3/2x)1°
- ZOC10 210/310 X 310/210 XlO-lO
- ZOC10
Hence, the middle term is 2°Cyo.

(i) (a/x + bx)*2

We have,

(a/x + bx)*2 where, n = 12 (even number)

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

T7=Ten

&
=1Cg (2)7° (b2)
- IECE E].ﬁ bﬁ

— 12x11x10x9x8x7 aﬁ bﬁ
Grhmdudx2

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's
The Learning App
= 924 abps
Hence, the middle term is 924 a®h®.

(i) (X2 — 2/x)™°
We have,
(x% — 2/x)* where, n = 10 (even number)

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

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

Now,
Te = Ts+1

10 2 10—5( 2)5
=0y () (2

— __ 10x9xBxTx6 5
Rz Bxdndn2 | 32z

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

(iv) (x/a — a/x)0
We have,
(x/a — a/x) 1° where, n = 10 (even number)

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

Now,

Te = Tse1

10 zy10=5 gy 3
="0:13)" " (T
— __ 10x9x8xTx6

o udxxd

=-252
Hence, the middle term is -252.

14. Find the middle terms in the expansion of:

(i) (3x — x3/6)°

(i) (2x2 — 1/x)"

(iiii) (3x — 2/x9)1®

(iv) (x* — 1/x3)H

Solution:

(i) (3x — x3/6)°

We have,

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

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

The terms are 51 and 6",
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Now,
Ts = Tarr

04 i
=, (3=) ()

_ DxBxTxb 1 17
= T X 2T X9 X 55T

— 180 a7

8
And,
Ts=Ts-1

05 e
~tcy(32) ()"

— _ DxBxTxf 1 19
oz <8l X

2119

= 1ﬁm

Hence, the middle term are 189/8 x*” 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
(n+D)/2+1)=((7+1)/2+1)=(8/2+1)=(4+1)=5

The terms are 4" and 5™,

Now,

T4=Tsn

g, (2;1:2) 5 (%1)3

= _Ix6x5 16 2% x L
I

Ix2
— —560 z°
And,
Ts=Tsx
) N\ 74 i
=7, (22) ()
—35x 8 xab x ﬁ
= 280

Hence, the middle term are -560x° and 280x?.
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(iii) (3x — 2/x?)1

We have,

(3x — 2/x?)1 where, n = 15 (odd number)

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

The terms are 8" and 9.

Now,
Tg =T

—B5gy, (3;1')15_.? (;—2)?

— 15x14x13x12x11x10x9 8 7T B8—14
- Tufixhxdxdx2 x3 x2' z

_ —6435x3 7
s B
And,
To=Tg+1

158 8
—cy (32) ()

_ 15x14x13x12x11x10x0 T G T—16
- TubBubxdxdx? x3"x2" x=z

B35 x3T =2
=

Hence, the middle term are (-6435x38x27)/x® and (6435x37x28)/x°.

(iv) (x* — 1/x3)1

We have,

(X4 — 1/x3)1

where, n = 11 (odd number)

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

The terms are 6™ and 7,

Now,

T =Ts4

11-5
. IIC& (Id) (_?;l)d

— _ 11x10x0x=8x7
- Bxdx3xD

— — 462 z°
And.
T7="Ten

. [:E]24_15
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116 6
_ 11{-:-6 (mrl) (;_31)
. llxlﬂxﬂxﬂx?{ }21]—13
Huwdx I
— 462 z?
Hence, the middle term are -462x° and 462x>.

15. Find the middle terms in the expansion of:
(i) (x — 1/x)%0

(i) (1 — 2x + x®)"

(iii) (1 + 3x + 3x2 + x3)*"

(iv) (2x — x%/4)°

(v) (x — 1/x)>*1

(vi) (x/3 + 9y)¥©

(vii) (3 — x3/6)’

(viii) (2ax — b/x?)!2

(ix) (p/x + x/p)®

(X) (x/a — a/x)°

Solution:

(i) (x — 1/x)*°

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=Tsu
_ ":'C'h p10-5 (—Tl)"
- _ 100 x8xT =6
Hudxdx2
= —2b2

Hence, the middle term is -252.

(ii) (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=Thn

- ZnCn (_1)n (X)n

= (2n)!/(n!)? (-1)" x"
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Hence, the middle term is (2n)!/(n!)? (-1)" x".

(iii) (1 + 3x + 3x2 + x3)™
We have,
(1 + 3x + 3x2 + x3)2" = (1 + x)®" where, n is an even number.
So the middle term is (n/2 + 1) = (6n/2 + 1) = (3n + 1)th term.
Now,
T2n = T3n+1
— GnC3n x3N
= (6n)!/(3n1)2 X"
Hence, the middle term is (6n)!/(3n!)? x3".

(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
(n+1)/2+1)=((9+1)/2+1)=(10/2+1)=(5+1)=6

The terms are 5" and 6.

Now,
Ts =T
04
4
.3

_ OxBxTxb ab 1 _5+8

= “axa X2 %

__ 63 _13
And,
Te=Tsu

0-5 .
—c; (22)  (F)

DB Txh ad 1 4410
:x;xﬁ x 2 E'IE '

corgma %mlé

Hence, the middle term is 63/4 x3 and -63/32 x4,

(v) (x — 1/x)>*1

We have,

(x — 1/x)?>"*t 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
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(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,

Th=Th

: gl —1y
:En!-lcn :I.‘Eﬂ-ll noy (—1)

In
T
M
S (—1) HCH T

And,

The2 = The1e1

1
mtl-n-1 (—1)"
:n.l]

n+1
— (_1) 2n+lc w 1

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

_ 2:’1-1—16! T
n

(vi) (x/3 + 9y)¥©

We have,

(x/3 + 9y)1% where, n = 10 is an even number.

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

Now,
Te=Tsu
_ 10~ (zy10-5 dJ
="C; (3) (931)
_ 10x0=8x=T =6 1 5 b, 5
= Toxtxaxa X @ XY XTY

= 61236 z° 3°
Hence, the middle term is 61236x°y°.

(vii) (3 - x3/6)’
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
(n+1)/2 +1) = (7+1)2+ 1) = (82 + 1) = (4+ 1) =5
The terms are 4" and 5™,
Now,
Ta=Tsn
=7Cy (3)72 (x/6)?
=-105/8 x°
And,
Ts=Tan
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- 9C4 (3)9-4 ( X3/6)4
= ?;E;u % EL: E% 1:12
__ 35 19
= Eml
Hence, the middle terms are -105/8 x° and 35/48 x*2.

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

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

Now,
T7=Tew
(i
126- 9 12—6 (—E:
= ar —
i3 { } 2
_ 12x11x10x0x8xT (@)ﬁ
Guhxdndx2xl T
50136 o
o zf

Hence, the middle term is (59136a°h°)/xC.

(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

(n+1)/2+1)=(9+1)/2+1)=(10/2+1)=(5+1)=6
The terms are 5™ and 6™,
Now,

Ts = Tsr1

_9 P
=%, (2) (
Dk BxTx6 (E
T 4x3x2x1 T
126 p
x

2)’
)

And,
Te = Ts+1

= 9Cs (p/x)*>* (x/p)°
Dk BxTxb T

T 4x3x2x1 r
_ 1%«
P
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) 1° where, n = 10 (even number)

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

Te=Tsu ) r

=16, (2)"* ()

— __ 10x9xBxTxb
- Budx3x?

=-252
Hence, the middle term is -252.

16. Find the term independent of x in the expansion of the following expressions:
(i) (3/2 x? — 1/3x)°

(ii) (2x + 1/3x?)°

(iii) (2x% - 3/x3)?®

(iv) (3x — 2/x?)®®

(v) (Vx/3) + 3/2x?)10

(vi) (x — 1/x2)3"

(vii) (1/2 x13 + x /%)@

(viii) (1 + x + 2x3) (3/2x2 — 3/3x)°

(ix) x + 1/23x)™8, x > 0

(X) (3/2x2 — 1/3x)°®

Solution:

(i) (3/2 x2 — 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 = nCr Xn-r a.r

=°c. (5" (2)
= (~1) %, . 22 x g
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=Te+
— 9C6 X (39-12)/(29-6)
= (9x8x7)/(3%x2) x 33 x 273
=7/18
Hence, the term independent of x is 7/18.

(ii) (2x + 1/3x?)°

Given:

(2x + 1/3x%)°

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

T ="Cr XM @'

O—r r
=c, (2) (%)
— BCT. 2;rr x[l—f‘—?f‘
For this term to be independent of x, we must have
9-3r=0
3r=9
r=29/3
=3
So, the required term is 4™ term.
We have,
Ta=Tsn
=%Cs x (2°)/(3°)
=9C; x 64/27
Hence, the term independent of x is °C3 x 64/27.

(iii) (2x2 - 3/x3)?®
Given:
(2x% — 3/x3)?°
If (r + 1)th term in the given expression is independent of x.
Then, we have:
Tr+1 - nCr X g
- 25Cr (2X2)25-r (_3/X3)r
- (_1)r 25Cr % 225-r x 3 X50-2r-3r
For this term to be independent of x, we must have
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50-5r=0
5r =50
r =50/5
=10
So, the required term is 11" term.
We have,
T11 = T
— (_1)10 25(;10 x 22510 310
— 25C10 (215 X 310)
Hence, the term independent of x is °Cyo (21° x 319).

(iv) (3x — 2/x?)®
Given:
(3x — 2/x?)1
If (r + 1)th term in the given expression is independent of x.
Then, we have:
T ="Cr XM @'
— 15Cr (3X)15-r (_2/X2)r
- (_1)r 15Cr X 315-r x 2 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 15C5 X 315-5 X 25
=-3003 x 310 x 2°
Hence, the term independent of x is -3003 x 310 x 25,

(V) (Vx/3) + \3/2x3)10

Given:

(Vx/3) + V3/2x3)10

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

Tr+1 - nCr X g
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-v0, (B)" ()

0—r
10-r

:mcr_srTT oa
For this term to be independent of x, we must have

(10-r)/2-2r=0

10-5r=0
5r=10
r=10/5
=2
So, the required term is 3 term.
We have,
T3=Ton
_ l'IZICu2 w 3 223
— 10:=19
2x4=0
=00/72
= 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 in the given expression is independent of x.
Then, we have:
Tr+1 = nCr Xn-r ar
= SnCr 3T (_1/X2)r
= (_1)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 3nCrl
Hence, the term independent of x is (-1)" 3"C,,

(vii) (1/2 X3 + x15)8
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Given:

(1/2 X1/3 + X-1/5)8

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

Ty ="Cr xMa'

=86 (%m”"")a_r
=5¢.. galr 25"
For this term to be independent of x, we must have
(8-nN/3-r/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=Tsn
=8Cs x 1/(2%%)
= (8x7x6)/(3%2x8)
=7
Hence, the term independent of x is 7.

m—lf[:)r

w9 —

(viii) (1 + x + 2x3) (3/2x2 — 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 + 2x3) (3/2x? — 3/3x)° =

M

= (14 x +2¢%) {(;x;_)? ° ¢, (;xl)ﬂ ;_x____.l.g Cs (§x2)3 (%)5 gc?< xz)z(

By computing we get,
The term independent of x

33 1 33 1 1
_ g9 3|9
—1|:Cﬁﬁ'x¥:|—2x {C?ﬁx?}iﬁ]
B 9x8x7 1 29><8 1
T 1x2x378x27| ‘|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) (/% + 1/23x)'8, x > 0

Given:

{x + 1/23x)18, x> 0

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

Tr+1 - nCr XN ar

18—r L
.18 1/3 1
_ 15 (m ) (525)

ZIEC,.XEI—F;:: 3

For this term to be independent of r, we must have
(18-nN/3—-r/3=0
(18-r-n/3=0
18-2r=0
2r=18
r=18/2
=9
So, the required term is 10th term.
We have,
T10 = Ton
= 18Cy x 1/2°
Hence, the term independent of x is 8Cgy 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+1 - nCr X g

=°¢, 3" (2)'

= (-1)7°C, x T g2

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 5th term.
We have,
Ts =Ty

— 604 .
_ fixh
T 2x1xdx0
=1
Hence, the term independent of x is 5/12.

351-{

?6 1

17. If the coefficients of (2r + 4)th and (r - 2)th terms in the expansion of (1 + x)8 are
equal, find r.

Solution:

Given:

(1 + X)18

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 8Cy44
and 18Cr-2-1

For these coefficients to be equal, we must have

BCor+4-1 = BCrp1

8Cor+3 = 8Cr3

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(r)r==6

~ I =6 [since, r should be a positive integer.]

18. 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 "C;.1

So, the coefficients of the (2r + 1) and (r + 2) terms in the given expansion are *3Cpr+1-1
and *3Cri21
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For these coefficients to be equal, we must have

Cors11 = BCraza

43C2r - 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]

19. 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 "*1C,
So, sum of the coefficients of the rth and (r + 1)th terms in (1 + x)" is
(1+x)"="Cy1 +"C,
= "IC, [since, "Crs1 + "Cr = "1Cpu]
Hence proved.
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