RD Sharma Solutions for Class 11 Maths Chapter 18 Binomial Theorem

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

(i (x - ;)E

(iv) 1-3x)7

(v) (ax — E) )

x [a&a\°

(vi) (Vx - 3/5)5

(viii) (1 + 2x — 3x2)S

3
(ix) (x+ 1-— ;)

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

(2x +
3y)° = “Co (2x)° (3y)° + °C (2)" (3y)* +°C: (20 (3y)* + °Ca (200° (3y) + °Cs (2X)* (3y)' + °Cs (2x)° (3y)’

= 32x® + 5 (16x4) (3y) + 10 (8x°) (9y)? + 10 (4x)? (27y): + 5 (2x) (81y*) + 243y"

= 32x° + 240x%y + 720x3y? + 1080x2y? + 810xy* + 243y5

(ii) (2x = 3y)*

Let us solve the given expression:

(2x = 3y)* =“Co (2X)* (3y)° — “C1 (2¥)° (3y)* + *C (2x) (3y)* — “Cs (2X)* (3y)* + “C. (2¥)° (3y)*
=16x*— 4 (8x3) (3y) + 6 (4x2) (9y?) — 4 (2x) (27y?) + 81y*



= 16x* — 96x%y + 216x2y? — 216xy? + 81y*

(i) (x _ %)E

Let us solve the given expression:

(z—3)"
0 1 2 3
1 1 1 1
4 5 6
T x x

— 2% _62° x = 1 + 15zt x = L —20z° x L + 1522 xi—ﬁxxi+i
T a2 =l rt ? a0
15 6 1
— 2% 62t 11522 — 20+ 4

2 zt 5
(iv) (1 -3x)7
Let us solve the given expression:
(1 =3x)"=7C, (3X)° — "C, (3x)* + C; (3x)2 — "C; (3X)® + 'C, (3X)* — "Cs (3x)° + "C; (3x)e — 'C; (3X)7
=1 -7 (3x) + 21 (9x)? — 35 (27x%) + 35 (81x?) — 21 (243x°) + 7 (729x°) — 2187(X)
=1—21x + 189x? — 945x3 + 2835x* — 5103x® + 5103x° — 2187x’

b 6
(v) (ax — ;)

Let us solve the given expression:

= Cy(az)(=)° -* cl(am)-“(fbl 4 Cyfaz)(2)? =0 Cy(az) ()’
16 Cy(az)? ()" 5 Cy(az) (=) +° Cy(az)’(=)"

. b b B b BB
— ab25 — 6a°2° -|-15a;1: % — — 20a°b® % +15a x——ﬁazx—-]——
I.E

L o 254 bh bﬁ
— a’z% — 6a’zb + 15atz2b? — 20a3b® 4+ 15 @ 5 — 6 @ y 4+ G
T @T axt




(53

Let us solve the given expression:

el (2) a2 ()

2

_|_
=1
_E}
o
Bn
t—
[
o,
—
|

(vit) (Vx - ¥a)’

Let us solve the given expression:
=" Co(2)°(ya)" -* C1(§3)(30)" +° Ca(32)* ()" -° Co(¢2)*(7/a)’
+° Cy(y7)’ (ya)' =° Cs(y/2)' (ya)’ +° Ce(y/7)" (y/a)"

=22 — 6273 + 152Y%6%® — 20za + 15230 — 621207/ + 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 — 3%x2)> = 5C, (1 + 2x)° (3x?)° —5C; (1 + 2x)* (3x?) + 5C, (1 + 2x)® (3x?)2—3C;5 (1 +

2X)? (3x2)® +3C, (1 + 2x)* (3x2)* —5C; (1 + 2x)° (3x?)®

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

=5C, (2X)° + 3C, (2X)* + 35C; (2X)? + 5C; (2X)3 + 5C, (2X)* + 5C5 (2X)>—

15x2 [*C, (2X)° + *C, (2X)* + *C, (2X)2 + *C4(2X)? + “C, (2X)4] + 90x* [1 + 8x3 + 6X + 12x?] — 270x5(1 + 4x2 +
4x) + 405x® + 810x° — 243x™

=1+ 10x + 40x> + 80x® + 80x* + 32x° — 15x? — 120x® — 360* — 480x° — 240x° + 90x* + 720x” + 540x° +
1080x¢ — 270x5 — 1080x2 — 1080x” + 405x8 + 810x° — 243x0

=1+ 10X + 25x2 — 40x® — 190x* + 92x5 + 570x® — 360x” — 675x8 + 810x° — 243w



1 3
(ix) (x+1—;)

Let us solve the given expression:

= Gola+ D) = G+ 1R Cofe + (1) = Cafe +1°(2 )

(24 1)P —3(zr1)?x Lzl 1
(

T 2 3
322+ 3+6 1 1
=2 +1+3z+3z2% — TSt I—|—3$+ —
T 2 3
3 3 3
=m3+1+3m+3m2—3m———6+—+——i
T Y >

31
=t 432 -5+ —
£ xI

(x) (1 —2x + 3x?)?

Let us solve the given expression:

=% Cy(1 - 22)° 42 Cy(1 - 22)*(32%) +2 Cy(1 - 22)(32%)* +° Cy(32%)*
= (1 —2z)* +92%(1 — 2z)% + 27z*(1 — 2z) + 27"

=1— 82" + 122*> — 6z + 92°(1 + 42° — 4z) + 27" — 542° + 272"
=1— 82" + 122° — 6z + 92° + 362" — 362° + 27" — 54a° + 272"
=1— 6z + 212> — 442> + 63z* — 542° + 2725

2. Evaluate the following:

O(Veri+vz—1) ' +(Vzri-vz 1)
(i) (2 + Va? = 1)ﬁ + (o - V= 1)Ei

i (1+2y7) + (1 -27)°

i) (vV2+1)"+ (V2 -1)°



v B3+v2) - (3-v2)’
v (24 V3) + (2 v3)
i (vB+1)° — (vB—1)°
(viii) (0.99)° 4 (1.01)°

0 (V3+v2)' - (V3—-v2)"
(%) {ﬂ.2 -+ a’ — 1}4 + {az — a’ — 1}4

O(Vzri+vz—1) +(Vzri-vz 1)

Let us solve the given expression:

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

+%C, (Ve 1)’ (v 1) +°C (vz 1 1)’ (vz —1)°]
—2[(z+1)° +15(c+1)’(z—1) +15(z + 1) (2 = 1) + (2 — 1)°

=2+ 1430 +3 +15(z* + 20+ 1) (2~ 1) + 15(z + 1) (2P +1-22) +2* - 1+ 32 - 3]

ok

=9[2% + 62+ 162" — 152 + 30z — 30z + 152 — 15 + 152° + 152" - 30a” - 30z + 162+ 15|
= 2([32z° — 24z
= 16z [42® — 3]



(i) (:r: + \/E)ﬂ + (:r: /- 1)E

Let us solve the given expression:

_ z[ﬁcnmﬁ (m)” + Eﬂgmd(m)z +°Ca? (VT - 1)‘1 +
ot (=)’

2 3
_ 2[:;:“ + 15;1:4(;1;*2 _ 1) + 15.1.-?(32 _ 1) + (:52 _ 1) }
_ z[m“ 4 1528 — 15a% + 15:52(:34 _ 22?4 1) + (mﬁ 14322 3:34)}
_ 9 [m“ 4 152% — 15a2* + 152° — 302* + 1522 + 25 — 1 + 322 — 3.-1:4}

— 2[1.-5 1 1525 — 1524 4 1522 (.-1:4 92?4 1) + (mﬁ 14322 3:-:,4)]
_ 9 [mﬁ 4+ 1525 — 1524 + 152° — 302% + 1522 + 2% — 1 + 322 — 33:4]

— 64z% — 962! + 3622 — 2

5 ]
{|||]|(1 + QV’E) + (1 — 2\/5)
Let us solve the given expression:
=2 [5C, (2VX)° + 5C, (2VX)? + 5C, (2VX)"]
=2[1 + 10 (4x) + 5 (16x?)]
=2 [1 + 40x + 80x7]

i) (vV2+1)"+ (V2 -1)°

Let us solve the given expression:

=2 [¢C, (V2)5 + ¢C, (N2)* + °C, (\2)? + °C, (V2)°]
=2[8+15(4)+15(2) + 1]

=2 [99]

=198



v (3+v2)’ - (3-v2)’
Let us solve the given expression:
=2 [5C, (3%) (V2)* + 5C, (3?) (V2)2 + °Cs (3°) (V2)7]
= 2[5 (81) (V2) + 10 (9) (2V2) + 412]
=22 (405 + 180 + 4)
=1178V2

vi) (2++3) + (2-3)'

Let us solve the given expression:

=2['Cy (27) (N3)° + C, (29) (V3) + 7C. (2°) (V3)* + "Cs (2) (V3)7]
=2 [128 + 21 (32)(3) + 35(8)(9) + 7(2)(27)]

=2[128 + 2016 + 2520 + 378]

=2 [5042]

=10084

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

= 2 [*C, (V3)" + *C; (V3)? + *C; (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 [*C, (0.01)° + *C, (0.01)? + 5C, (0.01)]
=2[1+ 10 (0.0001) + 5 (0.00000001)]
=2 [1.00100005]

=2.0020001

0 (V3++2) - (vV3-v2)’

Let us solve the given expression:

=2 [C, (V3)® (V2)! + C; (N3)® (V2)® + ¢Cs (V3) (N2)7]



=2 [6 (9V3) (\2) + 20 (3V3) (2v2) + 6 (V3) (42)]
=2 [V6 (54 + 120 + 24)]
=396 V6

4 4
0 {a® +Va? -1} +{a* - Va* -~ 1}
Let us solve the given expression:
e \" 2 2 0 4
o) (1) e (=) e(@) (o) |
2
= E[aa - ﬁa.‘l(a,z — 1) + (a.i' _ 1) ]

=2Jat+6a°—6a*+a*+1—2a?
=2a*+12a°*—10a*—4az+ 2
3. Find (a + b)* - (a — b)* Hence, evaluate (V3 + v2)* — (N3 — V2)-.

=2

Solution:

Firstly, let us solve the given expression:
(a+b)'—(a-h)

The above expression can be expressed as,
(a+b)*—(a—b)*=2[*C, ah ++C; ab?]

=2 [4a%b + 4ab?]

=8 (a’b + ab?)

Now,

Let us evaluate the expression:

(V3 +2)t = (V3 2)

So consider, a = V3 and b = V2 we get,

(V3 +2)* — (V3 2)* = 8 (ach + ab?)

=8 [(V3) (V2) + (v3) (v2)]

= 8 [(3V6) + (2V6)]

=8 (5V6)

= 40V6

4. Find (x + 1)¢ + (x — 1)¢. Hence, or otherwise evaluate (V2 + 1) + (V2 — 1)¢.
Solution:

Firstly, let us solve the given expression:

(x+ 1)+ (x—1)°



The above expression can be expressed as,

(X+1)e+ (x—=1)°=2[Co x° + °C, x* + °C, X2 + °C; X]

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

Now,

Let us evaluate the expression:

(N2 + 1)+ (2 - 1)

So consider, x = V2 then we get,

(V2 + 1) + (V2 — 1)5 = 2 [x¢ + 15x* + 15x2 + 1]

=2 [(V2)s + 15 (N2)* + 15 (N2)> + 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) (202)¢

(iii) (101)¢

(iv) (98)°

Solution:

(i) (96)°

We have,

(96)°

Let us express the given expression as two different entities and apply the binomial theorem.
(96) = (100 — 4):

=3C, (100)3 (4)° —3C, (100)? (4) + °C, (100)* (4)> —3C; (100)° (4)®
=1000000 — 120000 + 4800 — 64

= 884736

(ii) (102)s

We have,

(102)

Let us express the given expression as two different entities and apply the binomial theorem.
(102)° = (100 + 2)s

=5C, (100)5 (2)° + 5C, (100)* (2)* + 5C, (100)2 (2) + 5C, (100)? (2) + 5C, (100)* (2)* + 5Cs (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)

=4C, (100) + “C, (100)? + C, (100)2 + “C, (100): + *C, (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)s = (100 — 2)s

=5C, (100)° (2)° —*C, (100)* (2)* + *C, (100)° (2)> — °C; (100)? (2)® + 5C, (100)* (2)* — *Cs (100)° (2)*
= 10000000000 — 1000000000 + 40000000 — 800000 + 8000 — 32

= 9039207968

6. Using binomial theorem, prove that 2 — 7n — 1 is divisible by 49, where n € N.
Solution:

Given:

20 —-7n-1

So0,2*-7n-1=8"-7n-1

Now,

8&-7n-1

8=7n+1

=@A+7)r

=1Cy + 'C, (7)1 + "C, (7)2 + "Cs (7)° + "C, (7)? + "Cs (7) + ... +°C,, (7)"
8'=1+7n+49[C,+"C; (7) +C,(7%) + ... +"C, (7)7]

8"—1—7n =49 (integer)

So now,

8"— 1 —7nis divisible by 49

Or

2 —1 —7n is divisible by 49.



Hence proved.
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,

Tis = Tisa = PCus (2X)25 (-1/x2)

= 2Cas (229 (X (-1/x)

= —25Cy5 (210 / x®)

Now we shall find the 11" term from the beginning.

Ti = Tin = BCyo (2X)210 (-1/x2)00

=2Cio (2) (x)*° (1/x)

=3Cy (251 X°)

2. Find the 7" term in the expansion of (3x2 — 1/x?)».
Solution:

Given:

(3xz = 1/x3)w

Let us consider the 7* term as T,

So,

T, =Ten

= 10C, (3x2)0s (-1/x3)°

=1Cs (3)* (x)° (L/x)

= [10x9x8x7x81] / [4x3x2xx]

=17010/ xw

~ The 7" term of the expression (3x2 — 1/x3)* is 17010 / x.
3. Find the 5" term in the expansion of (3x — 1/x?)v,
Solution:

Given:



(3x — 1/x3)w

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

T, =Teu

= 10C; (3x)06 (-1/x?)°

=10C; (3)* (x)* (1/x)

= [10x9%8x7x81] / [4x3%x2%x¥]

=17010/ x®

~ The 5" term of the expression (3x — 1/x?)w© is 17010/ xe.

4. Find the 8" term in the expansion of (x¥2 yvz — xvz ys2)10,
Solution:

Given:

(x2 yv2 — X2 yo)o

Let us consider the 8" term as T

So,

Te =T

= 9C, (2 y YT (0 yy

= -[10x9x8]/[3x2] x*2 y32 (X2 y2v2)

=-120 xey*2

=~ The 8" term of the expression (x¥2 y¥2 — x¥2 y¥2)10 js -120 x8y*2,
5. Find the 7" term in the expansion of (4x/5 + 5/2x)ze.
Solution:

Given:

(4x/5 + 5/2x)®

Let us consider the 7" term as T,

So,

T:=Teu

186, 56
="Cs(£) ()

_ BxTxdx4x126x125 m! 1
2x1x25x64 o

4375
r

~ The 7" term of the expression (4x/5 + 5/2x)8 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 T... be the 4th term from the end.
Then, T..,is (10 - 4 + 1)th, i.e., 7th, term from the beginning.
T7=Tex1
0 9—6y ;246

="Cs (="°)(3)

_ DmBxT 3 L]

=S (=) ( zﬁ)

__ 5376

It

4th term from the beginning = Ty = T3+
7, =0y () (2)'

L
= %51 (3)

=672 %

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

Given:

(4x/5 — 5/2x)°

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

Then, T..is (10 - 4 + 1)th term, i.e., 7th term, from the beginning.

T, =Ten

¥ T
D BxT 4 3 125125
= 30 (13 )( 642" )

~ The 4* term from the end is 10500/x3.

8. Find the 7th term from the end in the expansion of (2x2 — 3/2x)e.
Solution:

Given:

(2x2z — 3/2x)s®



Let T... be the 4th term from the end of the given expression.
Then, T..is (9 - 7 + 1)th term, i.e., 3rd term, from the beginning.
T:=Tom

=50y (22%)  (-2)°

= % (ﬁ4x12)4—i

— 4032 2"

~ The 7" term from the end is 4032 xx.

9. Find the coefficient of:

(i) xwin the expansion of (2x2— 1/x)®

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

(iii) x5 in the expansion of (3x2 — a/3x3)w

(iv) x?in the expansion of (x2— 1/3x)°

(v) x™in the expansion of (x + 1/x)"

(vi) x in the expansion of (1 —2x3 + 3x5) (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:

(2xz = 1/x)»

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

Tr+1: nc:r X ar

r=ve, o) (2)
_ (_1)" 200 (2207 ((40-2T)

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

40— 3r=10
3r=30
r=10

0
Coefficient of z' = (—1]1 0C 0 (220_“—") =2C, [21'])



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

Given:

(X = 1/x3)%

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

Tr+1= ﬂCr X ar

T2

— (_1)1' 4['01_ $4ﬂ—r—2r
For this term to contain X, we must have:
40— 3r=7
Ir=40-7
3r=33
r=13/3
=11
11
. Coefficient of 2" = (—1) Yo, =-Ycy,

40 - 3r=7
3r=40-7
3r=33
r=233/3
=11

r
1,00 = ¥, 207 (2)

11
.. Coefficient of z7 = (—1) Yo, =-Yc,

(iii) x in the expansion of (3x2 — a/3x3)w°

Given:

(3x2z — a/3x3)w

If x-'5 occurs at the (r + 1)th term in the given expression.
Then, we have:

Tr+l= nc:r X ar



10—r T
Tr = wcr (gmj) (%)
— (_1)1' IUCT [311]—:-—1"] (ZED—Er—Er) {ar}
For this term to contain x13, we must have:
20— 5r=-15
Sr=20+15
Sr=35
r=35/5
=7

. : 15 _ (_q\7 10 10-14 ¢ 7y _  10x9x8 7 40 7
.. Coefficient of = = (-1)" 7'C;3 (a”) = 59060 = 5@

(iv) x° in the expansion of (x2 — 1/3x)°

Given:

(x2 — 1/3x)°

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

Tr+1: ncr X ar

ra="0. () " (2)

_ (—I)TBCT (2132 (si)
For this term to contain x*, we must have:
18 —3r=9
ar=18-9
ir=9
r=9/3
=3

3
-. Coefficient of z" = (—1) QCE 3% — _Dx8xT —TEE

I

For this term to contain x°, we must have:
18-3r=9

3r=18-9

3r=9

r=9/3

=3



3
. . 0 0 1 _ Ox8x7 _ —28
.. Coefficient of z° = (—1) Cy 3 T 2x0x0 0

(v) x™ in the expansion of (x + 1/x)"

Given:

(x + 1/x)"

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

Then, we have:

Tw="C, x" &

T ="Craz" ™ &

— ﬂ-CT :rn—Zr

For this term to contain x™, we must have:
n—2r=m

2r=n—-m

r=(n-m)?2

. Coefficient of 2™ = "C| = n

= () ()

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

(1 —2x3+ 3x3) (1 + 1/x)®

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

(1 —2x3+ 3x5) (1 + 1/x)e = (1 — 2x® + 3x®) (°.C, + 2C, (1/x)
+8C, (1/X)? + 8C; (1/X)? + ¢C, (1/X)* + 8Cs (1/X)° + 8Co(1/X)° + 8C, (1/X)" + 8Cs (1/X)?)

So, ‘X’ occurs in the above expression at -2x3.6C, (1/x?) + 3x5.8C, (1/x%)
-~ Coefficient of x = -2 (8!/(2!6!)) + 3 (8l/(4! 4!))

=-56 + 210

=154

(vii) a%b” in the expansion of (a — 2b)*

Given:

(a—2b)=

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

Then, we have:

Tr+l= nc:r X ar



Tr-|—1 _ IEGT a_12—1r' {—Eb)r
= (—1)" C, (a™) (") (2))
For this term to contain a’b’, we must have:

12—r=5
r=12-5
=7
Required coefficient = (—1)? 2c. (2?]
— _ 12x11x10x9x 8128
Dxdxdx2
=- 101376

(viii) x in the expansion of (1 — 3x + 7x?) (1 — x)®
Given:

(1 —3x+7x%) (1 —x)e

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

(1=3x+7x3) (1 =x)®=(1=3x+7x2) (¥C, + 2°C, (-X) + 2*C, (-X)? + C;5 (-X)* + °C, (-X)* + 2Cs (-
X)s + 16C, (-X)G + 6C, (-X)7 + 16C, (_X)s + 16C, (-X)9 + 16C,, (_X)lo + 16C,,; (_X)u + 16C,, (_X)12 + 16C,, (_
X)13 + 16(:14 (_X)14 + 16015(_)()15 + 16(:16 (_X)16)

So, ‘X’ occurs in the above expression at 5C, (-x) — 3x*C,
- Coefficient of x = -(16!/(1! 15!)) — 3(16!/(0! 16'))
=-16-3

=-19

E

]

1/3 1727y 21
. y \ U
()" + ()"

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

contains x and y to one and

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+l = nCr Xt ar

e[ )]

7 pl21-r)/3 y.r.-"E
— Cr ( r/6 y\21-rl/6

— 21 C.r ($}T—T'l.'"2 (y}?ff":]—?_,-"ﬂ




_ 21 CT {m]'?—r;"z {y}?‘f‘;‘ls—'ﬁ"z

If x and y have the same power, then
T—1/2=21/3-7/2
2r/3+1/2=T7+7/2

(4r + 3r)/6 = (14+7)/2

Tr/6 =21/2
r=(21x6)(2x7)
=3%3
=9

Hence, the required term is the 10% term.

11. Does the expansion of (2x2— 1/x) contain any term involving x°?
Solution:

Given:

(2x2 = 1/x)

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

Then, we have:

Tr+l - nCr X0t ar

=20, ()" (2)

_ (_1)‘" 200 (2)0T (7)1

For this term to contain x°, we must have
40-3r=9

3r=40-9

3r=31

r=31/3

H||
o

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:

(xz + 1/x)»

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

Then, we have:



Tr+1 = nc:r X ar
12—r

(2)

B [

T,.1 = "C, (IE)

_ IECT 1,24—21'—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)x

(iii) (x2 = 2/x)w

(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 termis (n/2 + 1) = (20/2 + 1) = (10 + 1) = 11. ie., 11" term
Now,

T = Tion

= 2Cy, (2/3x)2010 (3/2x)%

= 20C,, 219/310 x 310/210 x1010

= 20C10

Hence, the middle term is 2C,,.

(i) (a/x + bx)=

We have,

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

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

T;=Teu



6
=10 (2)"7° (be)
_ IECE ﬂ,ﬁ bﬁ

_ 12:{11}(10:{9:{‘3:{?&6 bﬁ
__ Gxhudxde?

= 024 afbs
= 924 arbe

Hence, the middle term is 924 asbe.

(i) (x2 = 2/x)w

We have,

(x2 = 2/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=Tsa

10 2 m_ﬁ( 2)5
=vey («) (2

— _ 10x9x8xTxb 9.5
o budx3x2 X 32z

= - 8064 x?
Hence, the middle term is -8064x°.
(iv) (x/fa — a/x)w
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,
6= Tsn
=10, (£)° ()’

_ _ 10x0x8x7x6
Dxdxdx2

=-252

Hence, the middle term is -252.

14. Find the middle terms in the expansion of:
(i) (3x — x3/6)°

(i) (2x2 = 1/x)y

(iii) (3x = 2/x?)®



(iv) (x* = 1/x3)n

Solution:

(i) Bx — 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 5" and 6*.

Now,

Ts =T

=reu (w) ()

— D BxTxh w 27 » g % 1 ml?

4x3=2 3636
__ 189 a7
—_ S T
And,
Te=Ts

0-5 5
—tey(32) ()

OB Txh 1 19
a2 < Sl X 35T
__ N
=~

;I!lg

Hence, the middle term are 189/8 x” and -21/16 x*.

(ii) (2x2 = 1/x)

We have,

(2x2 — 1/x)" where, n = 7 (odd number)

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

The terms are 4" and 5".

Now,



Ty4=Tsx

—rey (2) (2

_ _ Tx6xb 8 1
= —T3.p X 16z X
= —560 z°

And,

Ts =T~

T—4 4

=rei(22) ()

=35 %8 xa’ x &

— 280 z*
Hence, the middle term are -560x® and 280x>.
(i) (3x — 2/x2)s
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
((n+1)/2+1)=((15+1)/2+ 1) =(16/2+1)=(B8+1)=9

The terms are 8" and 9.

Now,
T =T
15T
T
15 )
—vc (32)  (2)
— _ 15x14x13x12x11x10x9 8 T 814
- Tubixhuxdndx2 x3 x2'z
_ —h435x3F =07
=— 5
And,
T =Tz
15—8
. 8
—scy (32) ()
— 15x14x 131211 x10=9 . 3? » 28 ., m’i’—lﬁ
Tufxhxdndx?
R
=

Hence, the middle term are (-6435x38x27)/xs and (6435x37x28)/xe.
(iv) (x* = 1/x3)m



We have,

(x+ = 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) =(12/2+1)=(6+1) =7

The terms are 6 and 7.

Now,

Te=Ts4

11-5 [
—tey () (2)

— _ 11x10x9x8x7
- Bxdx3x2

— —462 z°
And,

T, =Ten

_ug, (m4)11—ﬁ (__:)ﬁ

_ llxl[lxﬂxﬁx?{ ]Qﬂ—lﬂ
T hxdx3x2

= 462 z*

Hence, the middle term are -462x° and 462x>.
15. Find the middle terms in the expansion of:
(i) (x = L/x)w

(i) (L = 2x + x?)

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

(iv) (2x = x2/4)°

(V) (x = 1/x)>

(vi) (x/3 + 9y)w

(vii) (3 = x3/6)

(viii) (2ax — b/x?)x

(ix) (p/x + x/p)°

(X) (x/a —a/x)w

Solution:

(i) (x = 1/x)w



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=Tsa

— _ 10xDx8BxT7x6
Budx3x2

= —252

Hence, the middle term is -252.

(i) (1 —2x + x?)r

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,

To=Tw

=Cy (1) (X

= (2n)Y(nh)? (-1)" x»

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

(iii) (1 + 3x + 3x2 + x3)=

We have,

(1 + 3x + 3x% + x3)> = (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 = Tana

= onCy, X3

= (6n)Y/(3n!)? x3

Hence, the middle term is (6n)!/(3n!)z x2n,

(iv) (2x — x2/4)s

We have,

(2x — x2/4)° 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 = T4+1

_ DxBxTxh 5 1 _h+8
T dx3x2 x 2 44

_ 63 13
= 3 T
And,
Te=Tsa

&

9-5

DxBxTxhb 4 1 _4+10
432 X 2 45"1:

_ % L1
Hence, the middle term is 63/4 x* and -63/32 x*.

(V) (x = 1/x)z

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
((n+1)/2 + 1) = ((2n+1+1)/2 + 1) = ((2n+2)/12+1)=(n+1+1)=(n+ 2)
The terms are (n + 1)" and (n + 2)*.

Now,

Tn = Tn+1

And,
Tn+2 = Tn+1+1

1
mtl-n-1 (—1)"
zn.l]

n+1
— (_1) ?TH—IC w 1

_ 2:’1-1—16! T
n



Hence, the middle term is (-1)".>:C, x and (-1)m+.2*1C, (1/x).

(Vi) (x/3 + 9y)w

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. i.e., 6th term.
Now,

Te=Tsn

_ 10¢, (%}10—5 (Qy)L

_ 10x0x8xTxE w L
T hBxdx3x2 5

= 61236 z° 3°

x 9° x z° y”

Hence, the middle term is 61236x5ys.

(vii) (3 — x¥/6)

We have,

(3 — x3/6)” 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)=(8/2+1)=(4+1)=5
The terms are 4" and 5".

Now,

T,=Taa

=7C, (3)™* (-x%/6)°

=-105/8 x®

And,

Ts =T

=°C, (3)* (-x*/6)*

_ T=6=b 4] 1 12
33 X 37 = p T

_ 45 _12

— T

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



Now,

T7 T6+l

_ 0 (2az)12 (_e,)ﬁ

T2

_ 12x11x10x0x8xT {m)ﬁ

Goxhwdnd=2x1 T
59136 o
20

Hence, the middle term is (59136acbe)/xe.

(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 =T

—rc, (2)" (5)

_ DuxBxTxb {F)
T 4x3x2x1

__ 126p

B -

And,
Te=Tsa
=°Cs (p/x)** (x/p)®
_ D BxTx6 % T
T 4x3x2x1 r
126 =
P

Hence, the middle terms are 126p/x and 126x/p.

(X) (xla—alx)e

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,

T6 T5+1



=105 (5)° (3)
— _ 10x0xBxTxf
Daxdx3x2

=-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) (2x2 = 3/x3)>

(iv) (3x = 2/x2)®

(v) ((\x/3) + V3/2x?)

(vi) (x = 1/x2)*

(vii) (1/2 xv3 + x-v5)8

(viii) (1 + x + 2x3) (3/2x? — 3/3x)°

(ix) @x + 1/23x), x > 0

(x) (3/2x2 = 1/3x)e

Solution:

(i) (38/2 x> — 1/3x)°

Given:

(3/2 x2 — 1/3x)°

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

Ta="C xar
0 3 997 1\
=°C, (321" " (32)

T 8- 2r .
e (—1) DCT., 3291_ ot ;EIE_ET_T

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

3r=18

r=18/3

=6

So, the required term is 7" term.

We have,



T:=Tenu

= °C, x (3°12)/(29¢)

= (9x8x7)/(3%2) x 33 x 23

=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:

Tur="C xr

0 -
=c, (2) (%)

o BCT. -3,. JITD_T_QT

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,

To=Tan

=9C; x (29)/(3°)

=9C, x 64/27

Hence, the term independent of x is °C; x 64/27.
(iii) (2xz = 3/x%)=

Given:

(2x2 — 3/x3)=

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

T ="C, x* &

= 5C, (2x2)z (-3/x)



= (-1) BC, x 2251 x Jr X502

For this term to be independent of x, we must have
50-5r=0

5r=50

r =50/5

=10

So, the required term is 11* term.

We have,

T = Tion

= (-1)© 5C,, x 22510 x 310

= 5Cy, (215 x 310)

Hence, the term independent of x is 2C,, (25 x 3).
(iv) (3x — 2/x?)s

Given:

(3x — 2/x3)ss

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

T ="C X™ @

= 1C, (3X) (-2/x?)

= (-1) 5C, x 3151 x 2 x15rx

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=Ton

= (-1)5 5Cs x 3155 x 25

=-3003 x 3w x 25

Hence, the term independent of x is -3003 x 32 x 25,
(v) (Vx/3) + \3/2x?)w

Given:



(Vx/3) + N3/2x2)r
If (r + 1)th term in the given expression is independent of x.

Then, we have:

Ta=C xar

B 1“{* Il.l"i_ 10— i T

- ‘o *._’, E 952
1o-r

10 3 T2 0 _a9p

= C,. 5— T ?

For this term to be independent of x, we must have
(20-rn/2-2r=0

10-5r=0

5r=10

r=10/5

=2

So, the required term is 3« term.

We have,

To=Tou

-2

l{]C 3 2
* -
2 2

__ 10=9
T 2xdx0

=00/72
= 15/12
=5/4

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

(Vi) (x = 1/x2)n

Given:

(x — 1/x2)en

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

T ="C, X &

=anC, x3 (-1/x?)

= (-1) >C, x3nr2

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)">C,
Hence, the term independent of x is (-1) *C,
(vii) (1/2 x¥s + xvs)8
Given:
(1/2 xv3 + xvs)8
If (r + 1)th term in the given expression is independent of x.
Then, we have:
T ="C X &

_8 {'v 1 J 3 ( —1/5 )

-

r

:‘E'C'T. Zhlr rs

For this term to be independent of x, we must have
(8-nN/3-r5=0

(40-5r-3n/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

=8C, x 1/(28%)

= (8x7x6)/(3x2x8)

=7

Hence, the term independent of x is 7.
(viii) (1 + x + 2x3) (3/2x2 — 3/3x)°
Given:

(1 + x + 2x3) (3/2x2 — 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)° =

_ 3 32)99 Ez)ai . 31)3(_
_[1+x+2x}l(2x Cl(zx 3M....+ Cﬁ(zx

By computing we get,
The term independent of X

3 3
=1 {QCE,B— X i} —2x3 [QC;-B— X 1 X i}

9 x8x7 1 9 x8 1
:[1x2><3>‘8><2?]_2[1x2_4x243
72
18 27
17
" 54
=7/18 — 2/27

= (189 — 36)/486

= 153/486 (divide by 9)

=17/54

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

(ix) Ix + 1/23x)2, x > 0

Given:

{x + 1/123x)=, x> 0

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

Tu="C xr &

18—r r
__ 18 1/3 1
- G’-" (‘E ) (Q:EI_.-'H)

18—r

ZIEC'TXEL,J: 3 3

For this term to be independent of r, we must have
(18-nN/3—-r/l3=0

(18-r-n/3=0

18-2r=0

|



2r=18

r=18/2

=9

So, the required term is 10th term.

We have,

Tiww=Tou

=18C, x 1/2°

Hence, the term independent of x is C, x 1/2°.
(x) (3/2x2 — 1/3x)¢

Given:

(3/2x2 — 1/3x)¢

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

Tu="C xr

='c. (3" (&)

= (-1)"°C, x £l g2

Il
For this term to be independent of r, we must have
12-3r=0
3r=12
r=12/3
=4

So, the required term is 5th term.

We have,
Ts =T
6 36- 4—4
_ G5
T 2x1x4dxD
_ 2
12

Hence, the term independent of x is 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 +x)

We know, the coefficient of the r term in the expansion of (1 + x)" is "C.,
So, the coefficients of the (2r + 4) and (r — 2) terms in the given expansion are *#C,.,, and *C,,,
For these coefficients to be equal, we must have

8Ca1 = ¥Crza

8Cous = ¥Ca
2r+3=r—-3(or)2r+3+r—-3=18([Since,"C,="C,=>r=s (or)r+s=n]
2r—r=-3-3(0r)3r=18-3+3

r=-6 (or) 3r=18

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

r=-6(r)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:

(1 +x)°

We know, the coefficient of the r term in the expansion of (1 + x)" is "C.,
So, the coefficients of the (2r + 1) and (r + 2) terms in the given expansion are “C,.., and “C..,,
For these coefficients to be equal, we must have

BCau1a = ®Chrza

BCy = 8Cny
2r=r+21(or)2r+r+1=43[Since,"C,="C;=>r=s(or)r+s=n]
2r—r=1(or)3r+1=43

r=21(r)3r=43-1

r=1(or) 3r=42

r=1(or)r=42/3

r=21(rr=14

~ r =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 ™C,



So, sum of the coefficients of the rth and (r + 1)th terms in (1 + x)" is
(L+x)=rC.+"C,
=mC, [since, "C.., + "C, = ™C,.,]

Hence proved.



