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

EXERCISE 18.1

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

(i) 2x - 3y)*

qan (x - ;)E

(iv) (1 —3x)7

(v) (ax — ;)E

on((%-13)

(vii) (VX — ¥a)"

(viii) (1 +2x —3x%)3

(x) (1 —2x + 3x%)°

Solution:

(i) 2x +3y)°

Let us solve the given expression:

(2x +3y)> =>Co (2x)’ 3y)° +°C1 (2x)* (By)' +°C2 (2x)’ (3y)* +°C5 (2x)* (3y)* +°C4

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

(ii) 2x - 3y)*
Let us solve the given expression:
(2x = 3y)*=4Co (2x)* (3y)" - *C1 (2x)* (3y)' +*C2 (2%)* (By)* - *C3 (2%)' (By)’ + *Ca (2%)°
Gy)*
= 16x* — 4 (8x*) (By) + 6 (4x3) (9y?) — 4 (2x) (27y?) + 81y*
= 16x* - 96x%y + 216x%y* — 216xy° + 81y*
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(iv)(1-3x)’
Let us solve the given expression:
(1-3x)7="Co (3x)°-7C; (3x)! +

= 1 — 7(3%)+21 (9x)> -
=1-21x + 189x2

(v) oY
Vv axX — —

X
Let us solve the given expression

=5 Cofaz)*(=)’

'C, (3x)? - 'C3 (3x)* + 'C4 (3x)*-7Cs (3x)° -’Ce (3x)° - 'C7 (3x)’
35 (27x%) + 35 (81x%) — 21 (243x%) + 7 (729x°) — 2187(x")
— 945x> 4+ 2835x* - 5103x> + 5103x% — 2187x’

—WMmﬂEf

b b
+° Cy(az)*(=)* —° Cs(az)’* (=)’
&€ X
b b
+ C’é(ﬂﬂﬂ)z(g) —8 Cs(az)’ (= )" +9 C{,(am)ﬂ( )F
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Let us solve the given expression:

a2 () el () e (e ()
el f2) (V3 (/D) (/3) (/3 (/)

.'1‘.‘3 ;172 T 2 [13

a a
= T 15 20415 B
a’ a? i a L T 2 T 3

(viD) (X~ /a)"

Let us solve the given expression:

=" Co(¥=)(Ja)’ = Cu(y2)"(¢/a)' +* Cof o)) < Calyz) (/a)’
H )} (@)= (D) (va)° +° Co(ya) (va)°

= 2% — 62°Pa'® + 152" a*® — 20za + 152*%a*® - 621°0° + o

(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%)° =°>Co (1 +2x)° (3x%)°->Ci (1 +2x)* 3xH)! +°Ca (1 +2x)* (3x?)*-°C3 (1 +
2x)* (3x?)* +3C4 (1 + 2x)! (3x%)*-3Cs (1 +2x)° (3x?)°

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

=3Co (2x)° +°C; (2x)! +°C2 (2x)? + °C3 (2x)* + °C4 (2x)* + °Cs (2x)° -
15x2 [*Co (2x)° +4C1 (2x)! +4C2 (2x)? +4C3 (2x)* +4Cs (2x)*] +90x* [1 + 8x> + 6x +
12x2] — 270x8(1 + 4x% + 4x) + 405x3 + 810x’ — 243x!°

=1+ 10x +40x> + 80x> + 80x* + 32x° — 15x% — 120x> — 360* — 480x° —
240x5 + 90x* + 720x7 + 540x° + 1080x° — 270x° — 1080x® — 1080x’ + 405x3 + 810x° —
243x!0

=1+ 10x +25x> - 40x> — 190x* + 92x° + 570x°® — 360x” — 675x% + 810x° —
243x10
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(ix) (x +1-— ;)
Let us solve the given expression:
, 1 1 1 1
=" Co(z + 1)3(51” - Cy(z + 1)2(5)1 + Cyfz + 1)1(5)” ~ Cy(z + 1)“(;)3
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(x) (1 —2x + 3x?%)°
Let us solve the given expression:

NG =22)° 2O 1= 22)2(32%) +° Cy(1 — 22)(32%)% 42 C3(327)°
— (W2 a1V 22)% 4 272*(1 — 2x) + 27°

=1— 8"+ 122" — 6z + 9z°(1 + 42 — 4z) + 27a* — 542® + 27<°
=1— 82" + 122° — 6z + 92° 4 362" — 362" 4 27" — 542° + 272°
=1— 6z + 21z — 4423 + 632* — 542" + 2725

2. Evaluate the following:

O(vVzri+ve-1) + (Ve ri-vz 1)
(i) (m—l— m2—1)6+(:c— :r:z—l)ﬁ

i (1+2y2)" + (1-23)°

i) (vV2+1)"+ (V2 -1)°
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W (3+v2) - (-2
v (2++v3) + (2 -
wii) (vV3+1)” — (V3 -
(viii) (0.99)° + (1.01)°
0 (V3+v2)" - (vV3—v2)’

(%) {ag — & 1}4 + {a‘? = Af = 1}4

Solution:
. 6 6
{I}(-\/;E—i— 1++/z— 1) | («.Mﬁ—l— - - 1)
Let us solve the given expression:
— 2[fcgliE i (Va—1)" +°C, (vz+1) (vz—1)
+ o yEtl) (Ve—1)+°Cs (Va+1) (z B1)]
=2z + 1)° ¥ 15(z+1)° (& — 1) + 15(z + (e - 1)24 @2 1)
=2 +1+3e 82 +15(a* +20 +1) (2 - 1) + 15(z + 1) (2* +1 - 22) +2° 1+ 32 - 3¢']
=2[22%+ 6+ 152° — 152" +302* — 30z + 15z — 15 + 152° + 152" — 302* — 30z + 152 + 1]
= 2[322° — 24z]
= 16z [42® — 3]

(i) (a:+ 22— 1)ﬁ+ (m— 2% — 1)E

Let us solve the given expression:

=
. —
=]

)5

|

= 2[Cya! (xF—EI)D 00, (V1) 400, (VA1) 4

E'Cﬁatu(m) }

2 3
_ 2[:{:5 + 15z (mﬂ _ 1) + 1522 (zﬂ _ 1) + (:52 _ 1) ]
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_ 2[1-“" 4 1525 — 152 + 1522 (f‘ _ 22?4 1) + (:cﬁ —1+322— 3.-1:4)]

— 2[1-5 1 1525 — 152 + 152° — 302? + 1522 + 25 — 1 4 322 — 33:4]

— 6425 — 962 + 3622 — 2

i (14 2y2)" + (1 —2,2)°
Let us solve the given expression:

=2 [*Cop (2Vx)? + 5C2 (2Vx)? + °C4 (2Vx)]
=2[1+10 (4x) + 5 (16x2)]

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

v (vV2+1)"+(v2-1)°

Let us solve the given expression:

=2 [°Co (¥2)° + °C5 (V2)* + °C4 (N2)? + °Cs (V2)°]

—2[8+15(4)+15(2)+ 1]
=2 [99]
=198

W B+V2) = (B3-v2)

Let us solve the given expression:

=2 [Ci (3) (\2)!+3C5 (3°) (V2)’ +°C5 (3%) (V2)']

=215 (81) (V2) + 10 (9) (2V2) + 4V2]
=22 (405 + 180 + 4)
= 11782

vi) (2+v3) +(2-v3)

Let us solve the given expression:

=2 ["Co (27) (N3)° +7C2 (2%) (N3)* + 7C4 (23) (N3)* + 7Cs (21) (N3)°]

=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 [3Ci (N3)*+°C3 (V3)> +Cs (V3)°]
=2[509)+103)+ 1]

=2[76]

=152

(viii) (0.99)° 4 (1.01)°

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

=2 [°Co (0.01)° +5C5 (0.01)> +°C4 (0.01)*]
2[1+10(0.0001)+ 5 (0.00000001)]

2 [1.00100005]

2.0020001

0 (B+v2)' = (V3 - V)’

Let us solve the given expression:

=2[6C, (\V3)° (V2)! +6C5 (V3)? (\2)} + 6Cs (V3)! (\2)7]
=26 (9V3) (V2) + 20 (3V3) (22) + 6 (\N3) (4V2)]

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

=396 V6

{K){HE—F a2—1}4+{a2— az_1}4

Let us solve the given expression:
] a9

o) () e () ()]
N 2[-:18 + ﬂa.4(a2 = 1) + (a.? il 1) ]

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

3. Find (a + b)* — (a — b) *. Hence, evaluate (V3 + V2)* — (3 - V2)*.
Solution:
Firstly, let us solve the given expression:

(atb)*-(a-b)*
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The above expression can be expressed as,
(a+b)*—(a—b)*=2[*Cia’b! +4C;a'b’]
=2 [4a’b + 4ab’]
= 8 (a’b + ab%)
Now,
Let us evaluate the expression:
(V3 +2)* = (V3 -\2)*
So consider, a= V3 and b =2 we get,
(V3 +V2)* — (3 -\2)* = 8 (a3b + ab?)
=8 [(V3)’ (V2) + (\3) (V2)’]
=8 [(3V6) + (2V6)]
=8 (5V6)
= 406

4. Find (x + 1)® + (x — 1) °. Hence, or otherwise evaluate (V2 + 1)® + (\2 — 1)°.
Solution:
Firstly, let us solve the given expression:
x+Do+x-1)°
The above expression can be expressed as,
x+DOHFE—-1)=2[Cox®+Cy x* + 5Cy x> + 5C6 x7]
=2 [x%+ 15x* + 15x> + 1]
Now,
Let us evaluate the expression:
(V2 + 1)+ (V2 = 1)
So consider, X = \2 then we get,
2+ 1)+ 2= 1)°=2[x0+ 15x* + 15x2 + 1]
=2 [(\2) + 15 (V2)*+ 15 (\2)2 + 1]
=2[8+15@)+15(12)+1]
=2[8+60+30+1]
=198

5. 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)}
=3Co (100)® (4)° - 3C, (100)* (4)! +3C2 (100)! (4)> - 3C5 (100)° (4)°
= 1000000 — 120000 + 4800 — 64
= 884736

(ii) (102)°
We have,
(102)°
Let us express the given expression as two different entities and apply the binomial
theorem.
(102)°= (100 +2)°
=°Co (100)° (2)° +°C1 (100)* (2)! +°C3 (100)* (2)> + °C3 (100)* (2)* +°C4 (100)'
(2)* +°Cs (100)°(2)°
=10000000000 + 1000000000 + 40000000 + 800000 + 8000 + 32
= 11040808032

(i) (101)*
We have,
(101)*
Let us express the given expression as two different entities and apply the binomial
theorem.
(101)*= (100 + 1)*
=4Co (100)* + *C; (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)°
=3Co (100)° (2)° - °C1 (100)* (2)! +°C; (100)° (2) - °C3 (100)? (2)* + °C4 (100)! (2)*
-5Cs (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:
2" —7n—1
So,2—-7n—1=8"-7n—-1
Now,
8"—Tn—-1
8"=7n+1

=1 +7"

=1Co+"Cy (7)' +°C2 (7)> +"C3 (7)* +"C4 (7)* +"Cs (D' + ... +"Co (D)™
8'=1+7n+49 ["C, +"C;3 (7)) +"C4 (7> + ... + "Cn (7)™?]
8"—1—"7n=49 (integer)
So now,
8" — 1 —"7n s divisible by 49
Or
2°" 1 —7n s divisible by 49.
Hence proved.
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