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18 — Binomial Theorem

EXERCISE 18.1 PAGE NO: 18.11

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

) (x - ;)6

(iv) (1 -3x)7

(x) (1 —2x + 3x%)}

Solution:

(i) 2x +3y)°

Let us solve the given expression:

(2x +3y)>=>Co (2x)° (3y)’ +°C1 (2x)* (3y)' +°C2 (2x)’ 3y)* +°Cs (2x)* 3y)’ +°C4

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

(i) 2x - 3y)*
Let us solve the given expression:
(2x —3y)*=1Co (2%)* 3y)" - *C1 2x)’ (3y)" +*C2 (2x)* (3y)’ - *C3 (2x)' (By)* + *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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(- ,—1()6

Let us solve the given expression:

(=-2)°

0 i | 2 ' 3
(2] row(2) o) ()
£ x £ €T
4 5 6
(2] o) ves()
xr x T

ol il 3 g T 19 —20:;:-""><i3+15m?><i—6xxi+i
T x? T xt A
15 6 1
—ab — 62t + 1502 — 204+ — — —

x2 rt b

(iv) (1-3x)7

Let us solve the given expression:

(1 -3x)"="Co (3x)" - 'C; 3x)! +'C2 (3x)* - 'C3 (3x)* + 'C4 (3x)* - "Cs (3x)° - 'C7 (3x)’
=1-7(3x) +21 (9x)*> =35 (27x%) + 35 (81x*) — 21 (243x%) + 7 (729x°) — 2187(x")
=1-21x+ 189x% — 945x* + 2835x* — 5103x> + 5103x° — 2187x’

oo (- 2)'

Let us solve the given expression:

= Co(az)(=)? =0 Ci(az) (=)' +° Cafaz)(=)? —° C(az)'(2)?

16 Cy(az)2(2)* —* Ca(az)' (2 )° +° Co(az)’(2)°
b B b , b B
= ab2% — 6a°2® x — + 15a'z? x — — 200’ x — +150°2? X — — 6az X — + —
T xl I’ rt v zb
a’bt ab® bs

= abz2% — 6a°z%*b + 15a*z2b% — 20a*b® + 15 — 86— +

r2 x4 76
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X a ®
vi — — /=
(vi) (\/ - \/x)

Let us solve the given expression:

a2 () o ) ol () ) (/)
wal(\f2) (V2) () (V2) a2 (V2)

< 2 T a a? a?
—6Z 415 _204152% _6Z + 2
a a’ a T x2 3

B S

(vii) (ﬁ _ \’/S)s

Let us solve the given expression:

= Co(/2)"(7a)’ " Cu(2)°(ya)' +° ol ) (3/a)” ° Ca( ) (3a)”
+ Ca(¥z) (Y/a)" = Cs(¥z)' (Ya)® +° Co(y/2)"(Va)’

— 2% _ 62°/3g1/3 + 15243023 _ 20za + 15223043 _ 621353 + 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%)° =5Cp (1 + 2x)° (3x?)° - 3C; (1 + 2x)* 3xH)! +°C, (1 + 2x)® (3x%)? - °C; (1 +
2x @) s (1 1) @R)* - °Cs (1 + 2x)° (3x%)°

= (1 +2x)° - 5(1 +2x)* (3x*) + 10 (1 +2x)*> (9x*) — 10 (1 + 2x)* 27x%) + 5
(1 +2x) (81x®) — 243x10

=3Cy (2x)° +C1 (2x)" +°Cy (2x)* +2Cs (2x) +°C4 (2x)* +°Cs (2x)° —
x> [NEIZX)° + 4C1 (2x)! +4Cx (2x)? +4Cs (2x)* +Cs (2x)] + 90x* [1 + 8x3 + 6x +
1250 — 270x%(1 + 4x* +4x) +405x% + 810x” — 243% 1"

=1+ 10x + 40x? + 80x> + 80x* + 32x° — 15x% — 120x> — 360* — 480x° —
240x% + 90x* + 720x” + 540x> + 1080x° — 270x® — 1080x® — 1080x” + 405x® + 810x° —
243%"

=1 + 10x + 25x% — 40x> — 190x* + 92x° + 570x® — 360x” — 675x® + 810x° —
430
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(ix) (x+ 1- ;)3

Let us solve the given expression:

1 1 1 1
=* Cylz + 1)3(;)0 =Gz + 1)2(5)1 + Cofz + 1)1(;)2 = Cy(z + 1)0(5)3
=(xz+1)P°—-3(x+1)%x l+33”'tl — 13
T

x x
322 +3+6 1 1
=23+ 143z +32% i m+3$+ =
T 2 3
3 3 3
— P 414343 —Br— = — 64—+ 2 R
T xr  x2 3

3
=2’ +32° -5+ — —

1
x z3

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

=3 Cy(1 - 22)° 3 Cy(1 - 22)2(32%) +° Cy(1 — 22)(32%)® +3 (5 (322
= (1 — 2z)* + 922(1 = 2z)? 4+ 27z*(1 — 2z) + 27=°

=18z + 122 — 6z + 92%(1 + 42® — 4x) + 27z* — 542° + 272"
=1 —8z% + 122* — 62 + 92% + 362" — 362> + 27¢* — 54a® + 274°
= 1— 6z + 21z? — 442 + 632* — 5425 + 2748

2. Evaluate the following:

O(zFl+va—1) +(VaFi-vz=-1)°
(i) (:1:+ z? — 1)6 5 (m —Vz? — 1)6
Gin(1+2y2)° + (1 -2,7)°

™ (VZ+1)°+(vZ-1)°
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© (3++v2)° - (3-v2)°

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

wi (v3+1) — [v3—1)"

iii) (0.99)° + (1.01)°

0 (vV3+v2)°' - (V3 v2)°

(x) {a2 bl — 1}4 + {a2 — \/EF
Solution:

W(vVZFi+vz—1) +(VoaFri—yz—1)

Let us solve the given expression:

=2[°Cy (vz+ 1) (vz—1)" +°C, (v ¥ 1) (vz=1)°

+%¢, (Ve + 1)’ (Ve —1)* +5C (ve+ 1)’ (vz—1)]
=2[(z+1)*+15(z+1)*(c— 1) + 15(c+ 1) (2 — 1) + (z — 1)°

=2} + 1432 +322 + 15(e + 22+ 1) (2 - 1) +15(2 +1) (e +1-22) +2° - 1+ 32 - 3]

=2[2° + 6z + 152° - 15¢% + 302" - 30z + 152 - 15+ 152* + 152° — 3027 - 30z + 152 + 15)]
= 2[322® — 24z]

= 16z[4z* — 3]

(i) (a:+ 22 —1)6+ (:.c— :1:2—1)6

Let us solve the given expression:

= 2[%02" (VAT 1) + %0yt (VI 1) + %0 (VA1) +
ﬁcﬁzﬂ(m)s]

2 3
- 2[.1:6 4 1574 (:1:2 v 1) + 152 (::2 s 1) + (2:2 » 1) ]

RD Sharma Solutions for Class 11 Maths Chapter
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= 2[35 + 1525 — 1524 + 15:1:2(.1:4 _ 222 ¢ 1) 2, (1:6 —1+322— 39:4)]
= 2[:.:6 + 1525 — 152 + 1525 — 30z% + 1522 + 2° — 1 + 322 — 33:4]

= 642% — 96z + 3622 — 2

(i (1+2y7)° + (1-2y7)°
Let us solve the given expression:

=2 [%Co (2Vx)° + 5C, (2Vx)? + 5C4 (2V%)"]
=211+ 10 (4x) + 5 (16x%)]

=2 [1 + 40x + 80x]

i) (vV2+1)°"+(vV2-1)°
Let us solve the given expression:
=2 [%Co (V2)° + 5C; (V2)* + °C4 (N2)? + °Cs (\2)°]
=2[8+15(#)+15(2)+ 1]
=21[99]
=198

W 3+v2) —(3-v2)°
Let us solve the given expression:
=2 [°C1 (3*) (V2)! + “Cag@?) (VAR °Cs (3°) (¥2)°]
=2 [5(81) (2) + 10 (9) (2V2) + 42]
=22 (405 + 180 + 4)
=1178V2

v (2+v3)" +(2-V3)’

Let us solve the given expression:

=2[7Co 27) (N3)° +7C5 (2°) (V3)* + 7Cq (2%) (V3)* + 7Cs (21) (V3)(]
=2 [128 + 21 (32)(3) + 35(8)(9) + 7(2)(27)]

=2 [128 + 2016 + 2520 + 378]

=2[5042]

= 10084
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i) (V3+1)° = (vV3-1)°
Let us solve the given expression:
=2 [°Cy (¥3)* +°C3 (V3)* + °Cs (V3)°]
=2[5(9)+103)+1]

=2 [76]

=152

(viii) (0.99)° + (1.01)°

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

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

=2.0020001

0 (V3++v2)° - (V3-v2)’

Let us solve the given expression:

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

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

=396 V6

(%) {a2+\/a2—1}4+{a2— \/az—l}4

Let us solve the given expression:

-Aefe) () s o) (=) ) ()|

ofetsat(at-1) + (2-1)]

S2 [ GmeR° — 6a* + a* + 1 —2a?]
=2af + 12a° — 10a* —4a%+ 2

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

(@a+b)*—(a-b)*
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The above expression can be expressed as,
(a+b)*—(a-b)*=2[*C; 2’ +C; a'b?]
=2 [4a°b + 4ab’]
= 8 (a’b + ab’)
Now,
Let us evaluate the expression:
(V3 +2)* — (N3 -\2)*
So consider, a =3 and b = V2 we get,
(V3 +2)* — (V3 -V2)* = 8 (a’b + ab’)
=8 [(V3) (V2) + (V3) (\2)']
=8 [(3V6) + (2V6)]
=8 (5V6)
= 40V6

4. Find (x + 1) ¢ + (x — 1) %. Hence, or otherwise evaluate (V2 + 1)® + (2 — 1)°.

Solution:

Firstly, let us solve the given expression:

(x+1)°+(x-1)°

The above expression can be expressed as,

x+ 1D+ (x—1)4=2 [°Co x5 + 6Cy x* + ‘CRENG; x|

=2 [x®+ 15x* + J5%ga 1]

Now,

Let us evaluate the expression:

(V2 + 1)+ (V2 - 1)

So consider, x = V2 then we get,

2+ 1)+ (2 -1)5=2[x°+ 15x* + 15x* + 1]
=2 [(V2)° + 15 (V2)* + 15 (v2)2 + 1]
=285 (4)+15(2) + 1]
=2[8+60+30+1]
§/ 198

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

(i) (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)* = (100 - 4)}
=3Cy (100)* (4)° - 3C; (100)? (4)! +3C, (100)! (4)% - 3C5 (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)°
=3Co (100)° (2)° +3C; (100)* (2)! +3C; (100)? (2)? +°C3 (100)? (2)* + °C4 (100)!
(2)* +°Cs (100)° (2)°
= 10000000000 + 1000000000 + 40000000 + 800000 + 8000 + 32
= 11040808032

(iii) (101)*
We have,
(1on)?
Let us express the given expression as two different entities and apply the binomial
theorem.
(101)*= (100 + 1)*
=4Co (100)* + *C; (100)? + *C;, (100)? + *C5 (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)°
=3Cy (100)° (2)° - °C; (100)* (2)! +°C; (100)* (2)? - °C; (100)? (2)* + 3C4 (100)! (2)*
-3Cs (100)° (2)°
= 10000000000 - 1000000000 + 40000000 - 800000 + 8000 — 32
=9039207968
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6. Using binomial theorem, prove that 2°" — 7n — 1 is divisible by 49, where n € N.

Solution:
Given:
Ty — ]
So,2 - Tn—-1=8"-7n-1
Now,
8'—7Tn—-1
8"=7n+1
={1+7)"

=1Co +2Cy ()} +3C, (7)* + °C3 (7)° +2C4 (7)* +°Cs () + ... + °Cu (7)
88=1+7n+49 [°Cy +°C3 (7)) +2C4(7H) + ... + °Co (7)™?]
8" — 1 —7n =49 (integer)
So now,
8" — 1 — 7n 1s divisible by 49
Or
231 _ 1 —7n is divisible by 49.
Hence proved.
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1. Find the 11" term from the beginning and the 11" term from the end in the
expansion of (2x — 1/x%)%,

Solution:

Given:

(@x— 1/
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,
Tie=Tis+1 = 25C15 (2X)25']5 (-1/X2)15

- 25C15 (210) (X)IO (-I/X3O)

— . 25Cy5 (2107 x20)

Now we shall find the 11" term from the beginning.
Tll = T10+1 = 25C10 (2X)25-10 (_I/XZ)IO
- 25C10 (215) (X)IS (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 7™ term as T~

So,
Ty= Texy

- IOC6 (3x2)10-6 (-1/X3)6

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

— [10x9x8x7x81] / [4x3x2xx!]

=17010./ x!°
= The 7™ term of the expression (3x* — 1/x%)!%is 17010 / x'°.
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,
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T7 = T6+1
= IOC6 (3X)10-6 (-1/X2)6
=1Cs (3)* (0)* (1/x"?)
— [10x9x8x7x81] / [4x3x2xx"]
=17010/x®
= The 5™ term of the expression (3x — 1/x%)!%is 17010 / x%.

4. Find the 8 term in the expansion of (x*? y'2 — x!/2 y32)10,
Solution:

Given:

(x312 y12 _ x112 437210

Let us consider the 8™ term as Ts
So,
Ts = T
= 100, (x¥2 yl2)107 (12 y372y7
— -[IOX9><8]/[3X2] X9/2 3/2 (X7/2 y21/2)
=-120 x®y"?
The 8™ term of the expression (x*2 y'2 —x!2 y¥2)1045 -120 x8y'2.

5. Find the 7' term in the expansion of (4x/5 + 5/2x) 3.
Solution:
Given:
(4x/5 + 5/2x) 8
Let us consider the 7" term as T,
So,
To= Tex
=5Cs(%£)" ()"
AR
_ 43m
!

=~ 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 Tr+ be the 4th term from the end.
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Then, T+ 1s (10 — 4 + 1)th, 1.e., 7th, term from the beginning.
T7=Te-1

L 6
=°Cq (+°)(2)
= 22 (%) (4)
s 5376

z3

4th term from the beginning = T4 = T3+
T, ="°Cy (=) (2)°

I
= 581 (%) (5)

=672 %

7. Find the 4'" term from the end in the expansion of (4x/5 — 5/2x) 8.
Solution:

Given:

(4x/5 — 5/2x)°

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

Then, Tr+11s (10 — 4 + 1)th term, 1.e., 7th term, from the beginning.

T7=T6+1
96, ¢ 6
=%C ()" ()
_ 9x8x7 64m3) (125x125)
3x2 \125 6425
10500
s

= The 4" term from the end is 10500/x°.

8. Find the 7th term from the end in the expansion of (2x? — 3/2x) 3.
Solution:
Given:
2xF- 3288
Let Ty+; be the 4th term from the end of the given expression.
Then, Tr+11s (9 — 7 + 1)th term, 1.e., 3rd term, from the beginning.
T3 T2

= 802 (23‘2) *—%)2

_ Bx¥ 2\ 8

= 31 (6407) gz

= 4032 217
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. The 7™ 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/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/x7°

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

Tr+1 nCr

207 T
£a=e, (o)™ ()
T
_ (_1) 00 (220-—1') ( m40—2r—r)
For this term to contain x!°, we must have:
40— 3r=10
3r=30
r=10

. Coefficient of z' = ( 1) o (271) =%C,, (21)

(ii) x” in the expansion of (x — 1/x?)*
Given:
(x -Bl/x%)™
If x” occurs at the (r + 1) th term in the given expression.
Then, we have'
r+l nCr
T.,-+1 400 r —r( 1)"

r?

8
= (—1) o A
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) . = -,

(iii) x'° in the expansion of (3x* — a/3x%)!°

Given:

(3x2 — a/3x%)10

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

T ="C x* &

10—r r
T =0 (321)" (53)
_ (_1)" IGC (310—:-—1') (m20—2r—3r) (CLT)
- T
For this term to contain x-17, we must have:

20— 5r=-15
Sr=20+ 15
5r=35
r=35/5
=7
. Coefficient of z ¥ = (—1)7 1007 A=k (a7) = _31)?;3;)(89&7 = _:?_4(7107

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

Given:

(x2~1/3x)°

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

Tl "Cr XN

f=e, () (2)

_ (_l)r QCr (m18—2r—r) (sir)
For this term to contain x°, we must have:
18 —-3r=9
3r=18-9
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3r=9
t=9/3
=g
: 9 - 9 1 Ox8x7 -28
.. Coefficient of z° = (—1) Cig =~ =0

(v) x™ in the expansion of (x + 1/x)"

Given:

(% -+ Lix)*

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

T =G x™ &

_n n—r 1
Tr+l = Cr T ™

= L
For this term to contain x®, we must have:
n—2r=m
2r=n—-m
r=(n-m)2
n!

GRS

(vi) x in the expansion of (1 — 2x> + 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= 2% +3%%) (1 + 1/%)° = (1 = 2% + 3x%) (*Co + 3C1 (1/x) + 3C2 (1/%)? + 8C3 (1/x)* + ¥C4
(1/x)* + 8Cs (1/x)° + 8Cs (1/x)8 + 3C7 (1/x)" + 3Cs (1/x)%)

So, x” occurs in the above expression at -2x> 8C, (1/x?) + 3x°.8Cy4 (1/x%)

~ Coefficient of x =-2 (8!/(2!6!)) + 3 (8!/(4! 4!))

. Coefficient of 2™ = "C(;,_py0 =

=-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:
Tai="X" &

Tr+1 bt 1201- a12—r (_2b)"
- (_1)1' 12Cr (al2—r) (br )(2r)
For this term to contain a’b’, we must have:

12—-5=5
r=12-3
=7
-. Required coefficient = (—1)7 2e, (2)
s 12x11x10x9x8x128
Hx4x3Ix2
=-101376

(viii) x in the expansion of (1 —3x + T2 =%)"
Given:
(1-3x+7x%) (1-%)'"°
If x occurs at the (r + 1)th term in the given expression.
Then, we have:
(1 -3x+7x3) (1 -%)%=(1-3x+7x%) (18Co + 16C; (-x) + 1°C3 (-x)* + '°Cs (-x)* + 19C4 (-
x)4 4 16C5 (-X)S I 16C6 (-X)6 53 16C7 (-X)7 +* 16C8 (-X)8 i 16C9 (-X)9 iE 16C10 (_X)l() ofu 16C11 (_X)ll
i 16C12 (_X)lz e 16C13 (_x)13 o 16C14 (-X)14 i 16C15 (-X 15 4 16C16 (_X)16)
So, “x” occurs in the above expression at '°Cy (-x) — 3x'%Cy
~ Coefficient of x = -(16!/(1! 151)) — 3(16!/(0! 16!))
=-16-3
=-19

11[3

{ i)1/3 N (_y_)uz}ﬂ

10. Which term in the expansion of vE contains x and y to one
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,

Tug="Cx*" @

-l @)

. 210 z[21 -r)/3 y'ﬁ
- T /e yﬂl--r)jﬁ
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— 210,- (3)7—T/2 (y)?"/3—7/2

If x and y have the same power, then
7—-1/2=2r/3-7/2
r/3+12=T7+7/2
(4r + 3r)/6 ={14+7)/2
Tr/6 = 21/2
r=(21x6)/(2x7)
=3x3
=9
Hence, the required term is the 10% term.

11. 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:

T =G x* 2"

I, =%c. (2w2)20—r (_Tl)r

r
— (_1) QUCr (2)20—:' (m)40—2r-—r
For this term to contain x°, we must have

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

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:

(2% Lix)~

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

Then, we have:

T =G o
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12—r
12 2 J
Ton="C, () ()
.12 24—2r—r
— s 1

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.

13. Find the middle term in the expansion of:
(i) 2/3x - 3/2x)*
(i) (a/x + bx)2
(i) (x2 - 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) = (202 + 1) = (10 + 1) = 11. ie., 11" term
Now,
T11 = Tion
= 20C1() (2/3X)20'10 (3/2)()10
= 200, 219/310 x 310/210 4 10-10
=20Cy
Hence, the middle term is 2°C 1.

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

We have,

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

So the middle term is (n/2 + 1) = (122 + 1) = (6 + 1) = 7. ie., 7" term

Now,
7 Tetl
6
=Cq (2)"° (ba)
o 1206 aﬁ bﬁ

e 12x11x10x9x3x706 bﬁ
- GxHx4x3x2
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= 924 ath¢
Hence, the middle term is 924 a®b®.

(i) (x2 — 2/%)10

We have,

(x? — 2/x)'° where, n = 10 (even number)
So the middle term is (n/2 + 1) = (10/2 + 1)
Now,

Ts= Tsu

10 2 m_d( 2)5
= () (2

— __ 10x9xBxTx6 ]
=~ Toatxany X 322

=- 8064 x3
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)
Now,
Te = Ts+1
=TE ™ =y
— _ 10x9x8x7x8
5xdx3x2

=.252

Hence, the middle term is -252.
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=(5+1)=6.1e., 6" term

=(5+1)=6.1e., 6" term

14. Find the middle terms in the expansion of:

() B3x - x/6)°

(ii) 2x2 - 1/x)’

(i) (3x = 2/x2)'5

(iv) (x* = 1/x3H!!

Solution:

(i) 3x — x/6)°

We have,

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

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

The terms are 5™ and 6™,
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Now,
T5 = T4+1
IR
_9 =
='c, (32) ()
Ox8xTx6 17
= i3x2 ¥ 27T %0 x T 36:1:
__ 189 17
— 3 €T
And,
Tg=Ts=1
PR
OxBxTx6 10
— i X 8l X gl
- | I 19

16%
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+t)2+ D)=(7T+D2+1)=B2+ 1) =4 +1)=5

The terms are 4™ and 5%,

Now,

Ts=Ts1

e (29; ) (71)

-1 gt x 3
= —560 z°
And,
Ts=Ts4

- "o, (222)7-4 (;)dl

=3x8 xmﬁxﬁ

= 280
Hence, the middle term are -560x> and 280x°.
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(iii) (3x — 2/xH)P°

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

15-7 o
n =9
= 1007 (3.1.‘) (—:‘)
!

— _15%14x13x12x11x10=0 8 . o7 8-14
- TxBuhx4x3x2 x 3" x2'x

B35 3
e e
And,
To=Ts-1

] 15-8 a
—%, (32) ()

_ 16%14x13x12x11x10x0
- TxOxbxdxdx2
643537 <P

== 3

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

%8 2P wg™ "

(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+D)2+1D)=((11+D)2+ 1D =122+ 1)=(6+1)=7

The terms are 6" and 7',

Now,

Ts=Ts~

11-5 5
1 4 -1
-ve(#) ()

s 11« 1)=0x8=7 32415
=7 oxdx3x2 (.E)

= —462 z°
And,
17=Ten
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g (m4)11—6 (__1)6
’6 =3

_ lleOXOKSXT( )20—18
Hwdx3x2

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

15. Find the middle terms in the expansion of:
(i) (x - 1/x)!?

(i) (1 — 2x + x3)"

(iii)) (1 + 3x + 3x2 + )2

(iv) (2x — x*/4)’

(v) (x = 1/x)™*1

(vi) (x/3 + 9y)!0

(vii) (3 — x*/6)’

(viii) (2ax — b/x?)"2

(ix) (p/x + x/p)’

(x) (x/a — a/x)'"

Solution:

@) (x - 1/x)1°

We have,

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

So the middle term is (n/2 + 1) = (102 + 1) = (5 + 1) = 6. ie., 6" term

Now,
Lg="Tes
5
- =t
— 100, 10-5 (?1)
_ _ 10x9x8xTx6
Hxdx3x2
= —252

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,
T}:='Tn+1

=C, (1) ()"

= (2n)!/(n!)* (-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 = Tann
— 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
(0+1)/2+ 1) = (O+D)2 + 1) = (102 + 1) = (5+ 1) = 6

The terms are 5 and 6.

Now,
Ts=Tan
9-4
4
OxBxTx6 5 1 548
4x3x2 X 2 4 &

_ 63_13

=73z
And,
Te = Tsn

:905 (2:1:)9_5 (%)5

DxBx7x6 o4 1 4410
T2 X2 7T

- _®u

Hence, the middle term is 63/4 x'3 and -63/32 x'*.

(W(x — 1/x)*1

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
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(mE+1y2 + D =(2atl+1d+ D=d2nt )2+ DH=nh+ 1+ 1=+ )
The terms are (n + 1) and (n + 2).
Now,
Tu = Tan
- 2n+10n m2n+1—n % (—_1)"

— (_l)n 2ﬂ+IC T
And,

Toe2 = Tat111

2n+1-n—1 (1™ y
Znt 1

n+12n
1
=(—1) o o T

Hence, the middle term is (-1)*.2*"1C, x and (-1)*"1.2"*1C, (1/x).

— 2n+lC T
n

(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,

Ts= T

— 10¢, (%)10-5 (Qy)s

_ 10x9xBxTx6 1 5 b b
= Toxixaxz X @ X¥ xzy

= 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
(n+:D)2@& D =00F+1)/2+1)=82+1)=@4+1)=5
The terms are 4™ and 5.
Now,
T4 = T3+1
= 7C3 (3)7-3 (_X3/6)3
=-105/8 x°
And,
T5 = T4+1
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- 9C (3)9-4 ( X3/6)4
. 7;2;5 % 35 61‘ le
— 35,12

3
Hence, the middle terms are -105/8 x° and 35/48 x'2.

(viii) (2ax — b/x?)"2

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,
T5= Tgwi
6
12 12-6 { —b
— 12x11x10x0x8x7 (@)5
6xHxdx3Ix2x1
__ 50136 a%tF
- z®

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

(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+tD2+1)=((9+1)2+1)=(102+1)=(5+1)=6

The terms are 5 and 6.

Now,

Ts = Tan

=rc.@)" ()
)

_ 9x8x 7x6 ( p

T 4x3x2x1
126 p
W T
And,
T6 i T5+1
=°Cs (p/x)™ (x/p)’
_ Ox8xTx6
— 4x3x2x1 P

— 126z
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 = Ts+1 ) )

=1, ()77 ()"

_ _ 10x9x8x7x6
- Hxdx3Ix2

= 232

Hence, the middle term i1s -252.

16. Find the term independent of x in the expansion of the following expressions:
(i) (3/2 x2 - 1/3x)’

(i) 2x + 1/3x%)°

(iii) (2x% - 3/x%)%

(iv) Bx - 2/x)B

(v) (Vx/3) + V3/2x%)1°

(vi) (x = 1/x%)*

(Vil) (1 /2 X1/3 o X-1/5)8

(viii) (1 + x + 2x%) (3/2x? - 3/3x)°

(ix) @x +12¥9%)8, x> 0
(x) (3/2x2 - 1/3x)*
Solution:

(i) (3/2 x> - 1/3x)’
Given:

(312 x® - 1/3xy°
If (r + 1)th term in the given expression is independent of x.
Then, we have:
Ton =N X W

) 3 Fr {_1\"
=°C,(3=)"" (2)
= (_1)" gcr_a;_‘*r' % pl8—2r-r

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

18 -3r=0
3r=18
r=18/3

=6



WWW.edllgl‘OSS.COIII

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

EDUGROSS

WISDOMISING KNOWLEDGE

So, the required term is 7" term.
We have,
L= Tgsi
— 9C6 % (39-12)/(29-6)
= (9x8x7)/(3x2) x 33 x 273
=7/18
Hence, the term independent of x 1s 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:
Tr+1 2 ncr x0T gt

9—r s
_9g, 21 v

For this term to be independent of x, we must have
9-3r=0
=9
r=9/3
=3
So, the required term is 4 term.
We have,
T4 = T3+1
=9C; x (29)/(3%)
=9C;3 x 64/27
Hence, the term independent of x is °C; x 64/27.

(iii) (2x% — 3/x%)»
Given:
(2x% 3/ )R
If (r + 1)th term in the given expression is independent of x.
Then, we have:
Tr+1 = nCr x0T gt
= 25Cr (2X2)25-r (_3/X3)r
- (_l)r ZSCr X 225-r x 3f X50-2r-3r
For this term to be independent of x, we must have
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50-5r=0
S5r=150
r=50/5
=10
So, the required term is 1
We have,
T11 = Tion
— (_1)10 25C10 % 225-10 % 310
— 25C10 (215 X 310)
Hence, the term independent of x is 2Co (21° x 319).

1™ term.

(iv) (3x — 2/x3)1
Given:
(B3x—2/xY)1
If (r + 1)th term in the given expression is independent of x.
Then, we have:
Tr+ 7 nCr x0T gt
£ 15Cr (3x)15-r (_2/X2)r
— (_l)r 15Cr X 315-r x r XlS-r-Zr
For this term to be independent of x, we must have
15-3r=0
3r=15
= 15/3
=5
So, the required term is 6 term.
We have,
T6 = T5+1
:(_1)5 ISC5 X 315—5 % 25
=-3003 x 310 x 25
Hence, the term independent of x is -3003 x 319 x 25,

(v) (Vx/3) + V/3/2x2)10

Given:

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

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

Then, we have:
T ="Cx"a"
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e (8)" ()

10-r

_ 10 3z Ll o
— Cf‘ - T & 2

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

10-5r=0
5r=10
r=10/5
=2
So, the required term is 3" term.
We have,
T3 =Tan
LR
_ 1002 % 3 222
- 10x9
2x4x9
=00/72
=15/12
= 5/4

Hence, the term independent of x 1s 5/4.

(vi) (x — 1/x3)*
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
— 3nCr x3nT (_1 /X2)r
= (_l)r 3nCr x3n-r-2r
For this term to be independent of x, we must have
3n—3r=0
r=4
So, the required term is (n+1)th term.
We have,
(-l)n 3n(:n
Hence, the term independent of x (-1)" 3"C,

(vii) (1/2 x'3 + x1/%)3
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Given:
(1/2 X1/3 s X—1/5)8
If (r + 1)th term in the given expression is independent of x.
Then, we have:
T =N B W
—3¢, (%21/3}8"' (z—lfﬁ)r
— SC',. 2,1_, :L'aTr_%
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
=15
So, the required term is 6th term.
We have,
Ts=Tsy
=8Cs x 1/(2%9)
= (8x7%6)/(3%2x8)
=17

Hence, the term independent of x is 7.

(viii) (1 + x + 2x%) (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+2x3) (3/2x2 - 3/3x)°’ =

- (o2 |(3) 26 (30) v e (32) (5) 2 (39) (5
-(1+x+2x)[(2x Ci|=x 3t Cs 5% I C; 3% %)

By computing we get,
The term independent of x

3 1
-1 |9 3|9
—1|:C6¥X¥‘|—2X [C?ﬁx?X?
9x8x7x 1 9x8 1
1x2x3 8x27] “|1x2 4x243

[\

S | 1]
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=7/18 —2/27

= (189 - 36)/486

= 153/486 (divide by 9)

= 17/54

Hence, the term independent of x 1s 17/54.

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

Given:

Vx + 129x)'8, x> 0

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

Then, we have:
Tiag = "0 X @

=% (-’”1/3)184 (2:”3)"

=180 x % o B
For this term to be independent of r, we must have
(18-r)/3-1/3=0
(18—-r-1)/3=0
18-2r=0
2r=18
r=18/2
=9

So, the required term is 10th term.
We have,
Ti0=Ton

= 18(:9 % 1127
Hence, the term independent of x is 8Cy x 1/2°.

(x) (3/2x* - 1/3x)°
Given:
(3/2k2 — I7@K)°
If (r + 1)th term in the given expression is independent of x.
Then, we have:
Tr+l - nCr x0T gt
_6 3,2\6-7 -1\
="C, (32°) (E)
s (_1)7‘ SCT x 36_': 312—21'—1'

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= Taxy

~-4-4
_ 0, % 3;—4
- Gx5H
2x1x4x9

=1

Hence, the term independent of x 1s 5/12.

17. 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 oL X)18

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

So, the coefficients of the (2r + 4) and (r - 2) terms in the given expansion are '®Cariq.1
and 1Scr.z_1

For these coefficients to be equal, we must have

BCora1 = BCra

BCor3 =18C;3

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. |

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:

(l i X)43

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

So, the coefficients of the (2r + 1) and (r + 2) terms in the given expansion are **Ca+1.1
and #*Cp2.
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For these coefficients to be equal, we must have

P C1a =YCron

43C2r = 43Cr+1

2r=1+1 (or) 2r + 1+ 1 =43 [Since, "Cy="Cs=>1=8(0r) £ + 8 =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)" 1s
(1 +x)="Cy +7C;
— n~!—1cr [since, ncr_’_1 | nCr s n+1Cr+1]
Hence proved.



