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Binomial Theorem Ex 18.1 Q1(i)

The expansion uf(x+ y]" has n+1 t&rm so, the expansion uf(21+31;]5 has 6 tams.

Uzingg binomial theorem, we hawve

(er3yf = T (2 ()" + a2 (3)'+ T 0 (37 + Tal2xP (3
47, (2x) (3y) "+ “Cs(2x)° vV

= 2515+5x24x3::x4x}f+lﬂx23x32xxaxy2+lﬂx22x33xxzxy3
+5x2x3 xx x}f4+35y5

= 32x” + 240x %y + 720xy? + 1080x2%y? + B10xy? + 243y°

Binomial Theorem Ex 18.1 Q1(ii)

The expansion of (x +¥)” has 7+ 1 terms so the expansion of (Zx— 3y]4 has 5 terms.

Uzing binomial theorem, we have

(2x-39)" - *Ga(20)" (39)" - 25 ()} + o 26 (39 - a2’ (39 + Ca(2x)° (0"
=2xt_ 4 x3x3y+ﬁ x2? szxxzyz— 412133xxy3+34y4

= 16x?—96x?y + 216x7y” — 216xy> + B1y?

Binomial Theorem Ex 18.1 Q1(iii)

6
The expansion uf{x+y]" has 7+ 1 terms so the expansion of [x—%] has 7 torm.

Using binomial theorem, we get

(x-3) - s B) - e (e (] - (T o e () - (- =3

X X

6 a =z 15 & 1
=x —box +15x"-20+— ——+—
 x* x®

Binomial Theorem Ex 18.1 Q1(iv)



The expansion uf(x+y)" has 7 +1 terms so the expansion of (1—.'-1,.1()ilr has 8 tarm.
Using binomial theorem to expand, we get

(1-3x) = "¢ (1) (3x)" - T, (3x) + TG, (3 )7 - 765 (3x) + 7€, (3x)" - 7G5 (3x) - G5 (3x)° + 7, (3x)
=1-Z21x+21x09x” —35xFx? 135 x3 % - 21 x T + T x 2% - 37X
=1-21x+189x2 - 945x? + 2835x* 5103 +5103x% - 2187x7

Binomial Theorem Ex 18.1 Q1(v)

&
'I'hee:pensimuf[x-t]r]" lﬂsn-tlbmnssuﬂiempaﬁuntf[ _f_r] has 7 tams.
Usinyg binomial theorem o expand, we get

(-2 - ot (4] e @ (2) ot (2] - ot (L] + atae?(L] - @]

%G tax)“[%]ﬁ

b ¥ y* b5b‘
_aﬁxﬁﬁaﬁxﬁusa"x*xzzuaﬂﬁmﬁxz At e

0 _ab® b°
=.-.-‘51‘:“—«5.-.-511.:"!:+15;-"!&2—241.-.-‘"::3+15_)'{2_—5_‘r &

Binomial Theorem Ex 18.1 Q1(vi)



6
The expanson uf{x+y]" has 7 +1 t=rms so the expansion of [E— E I has 7 terms.

Using binomial theorem o expand, we get

(- ) - B (8] - = (B () - (B (T (] ()

xz 34 X 35 xn 36
*%4[5 [; ‘ﬁcﬁ[s[; *6""6[5 [;

(5o el G e e

15
1 1 1
— i
x\2 a]s”z =3
= | X F 4
> 1 T3 13
I x2z2 xa x2 2 xz2z
- _& +15x 2 %7 _spx P15 = _6x +
F 051 Frx 33 2 ists
az b az b

Binomial Theorem Ex 18.1 Q1(vii)

(3f-3G)
:@.ﬂ;.ﬁ._y;.”{ﬂ.a;;ﬁ._a,g.u@.y;.“._a,gf
& 3 3 & 2 4 6, 1 5
(3]|{E| (=3 | +{4]|{E| (=3 | +(5]|3‘E| [—3/a |
(E}ﬂ;ﬁ_agf

i1 42 204 13
=x —6xa? +15x%a% - 2ax+15x3a® —6x%a® +a°

Binomial Theorem Ex 18.1 Q1(viii)



Lety = 1+ 2x, then
[1+zx—ax’)5=(r—3x‘r

The expanson ﬂ{x+y]" has 7+ 1 teyms so the expansion of (y—:-l:z]!' has 6 terms.
Using binomial theorem to expand, we get

(-3 = %o (3] - ' (30) '+ (37 - e (367 + Sy (37 - T (3
=y —5y* 3x’ +10y° Ox "—my”(z?x‘ﬁmu'—nax“

¥ = (142x)” = o+ T (2x)" + 05 (2x) + 5 (2¢)° + 3¢ (22) " + 5 (21)°
y* =(142x)" = "o+ 16y(20)" + G, (2x) + Yea(2x)’ oM (24)°

Y2 = (1+2x)" = 3y + %6 (2x) + e (2x) 4TG5 (2x)]

¥? = (14 2x) = %Gy + %, (2x) + %5 (2x)°

¥ ={1+2x}

Substitutng the valus of powers of y In the equation above, we get,

(142x- 3 =[ o+ % (22)" + 2207 + 6 (22) + 7 (20)* + 65 (22)°]

_15:2[‘(;,+ € (2x)" + G (2x) + (20 + (zx]‘]
+00x*[ 369 + 3, (25)+ 36, (2x)" + I3 (2x)7] - 270x°
[ %o+ %y (22) 4 %Gy (2%)” + 5 xB1x® (1.4 26) - 2432

- 10+ 10x + 10 x 4x2 + 10 x8x" + 5 x16x* + 32 - 15x2 - 120x3
~180x* + 480x" — 240x® + 90x? + 540x” + 1080x® + 720x7 - 270x°
—1080:x” — 1080x" + 4052 + B10x” — 243x™

=1+10x + 25¢7 — 40x” — 190x" +92x> + 570x® - 360x” - 675x" +810x” - 243"

Binomial Theorem Ex 18.1 Q1(ix)



Lety = x +1, then
1 1
[““:]’{”‘:T
1 3
'I'hee:lpf:nsi:lnuf[x-ry)" haun+1lnmsm1hepa‘ui:nuf[r—;] has 4 terms.
Using binomial theorem o expand, we get

2 ) wol oe

x

1 1 1
=}'3—3]fzx;-l-3}“1:?—?

Puttng ¥ = x +1, we get

1 < § > 1 1 1
[x+1—;j'—{x+1:| —3{x+1} x;+3{x*1]xF_F

ex3 14323 —3x- > 64>
x

L3 4
X x*
x5 o L
x* ¥ t 53
Binomial Theorem Ex 18.1 Q1(x)

Lety = 1-2x, then

(1—2x+317]3= [y+3zz)3

) i 3
'Iheup;nsi:nuf[r-ty) hagn+1tmmsmﬂ1|!apmnf(y+3:¢z] has 4 terms.
Using binomial theorem o expand, we get

(37 - e @)+ T (37"« ey (2 e e
-y 377(3%) 3y (o7}« (27x)

Substituting y = 1-2x, we get,

(1—2:-}1:2)3 = (1-2x) + 3(1+ 4x” - 4x)(3x7) + 3(1- 2x) [0x7) + [27x°)

=1-8x¥—6x +12x%7 +9x° + 36x" - 36" + 27x% —S4x" + 27x®
=1-6x +21x% - 44x% 3 63x - 543 4 2Tx"

Binomial Theorem Ex 18.1 Q2(i)



(Jx+1+afx—1r+(\fx+1—-Jx—l]ﬁ

= a5 #1) "+ Sy (V) (V1) + (V1) (V1) - (i) (V)
# (F 1) (V1) S (i) (V1) e S () () -

% (Voewa] (=) 5 (Voew ) x (1) - Sl iera) (V1)

Ca (1) (1) - (i) (1) (1)

= 2[(x 41) 21504 0)*(x 1) 115G 4 1) (- 70 (x 1)

5 251 a3 432 4150 — 15x2 4 15x — 15 4 30xZ — 30
#1507 + 1507 # 155+ 15— 30x° —30x + 7 — 1— 3x? + 3x

= 64x” — 48x
- 16x (4x2 - 3]

Binomial Theorem Ex 18.1 Q2(ii)

e 1) o V)
_2[&:0;(‘ vt {eFoa) vt (V1) v o ()

—

23 z[x‘+ 15" (x‘— 1)+ 15x2{r'*'— 1)2 +[x'*‘— 1)’]
- z[x‘+1.r.x‘*— 15x 4 15x% + 15x2 — 30x 4+ x° —1-3xs 3:2]

= 64x® —06x" 1+ 36272

Binomial Theorem Ex 18.1 Q2(iii)
(1424x) +[1-2x)
- 2[ 3%y + %6, (245 )+ 6, (2x)']|



(1) +(-1f

%+ (T B o (B S ) S S
(] + 5] - ol ' S - ) e

= 2[23+ 15x27 +15x2 + 1]

=2[8+60+30+1]=2(99)=198

Binomial Theorem Ex 18.1 Q2(v)
3+ - (o 5F
-2 (2) +aEr () ()]
= z[s:alm‘iuuxgxzﬁuﬁ]

= 2[ 4052 +180.2 + 4.7

- z[mJi]

-1178./2
Binomial Theorem Ex 18.1 Q2(vi)

(2+-8) +(2-B)
- z[rc,,zr +7c2(3) +7¢,(2) (B)' + 62 (45)"]
=2[128421x32x3 +35xBx0+ 7 x2x27|

- 2[::s+2n16 + 2520+ 373]

= 2| 5042

=10084

Binomial Theorem Ex 18.1 Q2(vii)



(V3+ 1):— [Jﬁ—l):
-2[ % () + () +
= 2[519+1|]:¢3+1]

- 2[454-30-}-1]

= 2[76]
-1852

Binomial Theorem Ex 18.1 Q2(viii)
(0.99)" +(1.01)"
= (1-.01) +(14.01)]

- 2[ %+ T (01)” + 5 ()]

[ 1 1
=2|5+10x——+—
i 10* m“‘]

[ 1 1
=25+ ——+—

|7 1000 19
= 2.0020001

Binomial Theorem Ex 18.1 Q2(ix)

(&++2)-(5-+2)

L

-2 (BT () s (BT (] ()]
= 2[6x/6 x9+20x33x2,2 +6xBEx 472
= 2[546 +120:6 + 246 |

= 2[193,5]

= 3966

Binomial Theorem Ex 18.1 Q2(x)



4 4
[92+Jaz—1| +[.='.-2 - -..,'az—l]
Let &2 = A, a‘-1=8
fa+e)t+(a-8)"
=8*+ 90,487 + M AtBt + foaB s A w8t -
=2{a*s 4c2.fq232+3")

- 2‘A2+5A232+34]

= 2[53 +Eua“{a2 - 1} +(:a-2 - 1)2]

ic,48% + %L, 4%8% - Y,4% + A°

- 2[:1B +63°-6at+ 3t +1—Eaz]

[5~2+~,’aﬁ]4+[a2 - «Jﬁr =23"+123% —103% - 43% 4+ 2

Binomial Theorem Ex 18.1 Q3

We have,
(a+b)* - (a-0)*
= [4(3,;,54.!}” + %0 a%! + Yoath? + Yot + 4C4a':'b4:|
_[*C,:,a4b':'_ d0,a%! + Y0502 _ i0,st3 4 4C4a°b‘:|
= [eoat (-0)° + f,@®(-b)! + ‘7 (b)7 + Gt (B4 IC (-b)°]

-[ Seos* (-£)° + a1 (-8)' + YR (=) + ‘ca' (-5)° + ‘as®(-5)"]

= [4C,:,a4+ ‘AR, - 4C4ab‘}— [46034 I X T L, L L 4C4b"]
= Yt + 1C,a% + YCah® + foab® + Yogabt - et + C3%h - Y0ath? + dCab® - ot
= 2[ %¢,3% + YCab]
= 2[ 45% + 4ab° |
= 8[a% + ab®]
(a+b)* - (a-b)" = 8(a% + ab°) - (i)

Putting & = 42 and b = 42 in equation (i), we get
(V8 +48)" - (V- ¥2)" = 8 (VB x 2 + (8) x (2]

- 8[3\.’5'+ z-JET]

- EXSJE
= 4046

(5 +v8)"- (5~ )" = 4045

Binomial Theorem Ex 18.1 Q4



(x +1)° - [x - 1)°

= [E'CDXE' + E‘CIXE + E‘Cf»{‘* + E'CEXS + 6C4»(2 + E'Cfxi + E‘CE_X':']

[Eccpfﬁ'(-lj” 805 1)+ St (1) + foan® (- 1)% + foa 2 (-1)* + Boon 1) + Foex® [-1)6]

| B® + BCpe T+ BC + BT + S0 + SO + B + S ® - SCpeT + Ot - PO + 564,%2}
- oo + B0

= E[E'CUKE' + 80t B + E‘CE_]

=2[x5+15x4+15x2+1]

(x +1:|E' + [ - 1]6 = 2[X6+ 16x% +1857 +1] -—={i)
Putting x = 42 in equation (i1, we get
[ +1%+ [ - 1)° = 2[(@)6 + 15(W.|":§)4 +15{¢§)2 + 1}
=2[B+60+30+1]
= 2[99]
=193

(% +1)° + (v - 1)° = 108
Binomial Theorem Ex 18.1 Q5(i)

We have,
(96)% = (100 - 4)°
= Py % 10074 %0, 21007 x[-4) + 0o % 100x[<4) + %0y x(-4)°
=100 - 3x100° x4+ 3x100% 4 - 47
- 1000000 - 120000 + 4800 - 64
= 1004800 - 120064
- 834736

(96)° = 284736
Binomial Theorem Ex 18.1 Q5(ii)
We have,
3 ]
(102)” = (100 + 2}
= 0y %1007 + F0) % 100% % 2+ %05 % 100% x 2% + %0y %1007 x2% + 9C, w100 = 2% + Fog w27
= 1007 +5x100% %2 +10x100% x 2% + 10 x100% % 2° + Ex 100 x2% + 27

= 10000000000 + 1000000000 + 40000000 4200000 + 2000 + 32
= 110408083032

(102)° = 11040808032

Binomial Theorem Ex 18.1 Q5(iii)



We have,
4 4
(101)" = (100 +1)
Yog=100% + %, x100° + Yo x100% + Yoax 100+ oy
100% + 4% 100° + 6% 100% + 4 » 100 + 1

= 1000000004+ 4000000 + 60000+ 400+1
= 104060401

(101)* = 104060401
Binomial Theorem Ex 18.1 Q5(iv)

We have,
(9897 = (100-2°
o x 1007 + 3¢y x100% x (-2 + 7, x100% % (-2)% + 0y %1007 x[-2)° + %, x 100 % (-2)* + T x (-2
Cy %1007 - %y % 100% %2 + 7C, %1007 x4 - 0, %1007 %8 + 7, x 100 %16 - “C % 32
= 1007 - 10 % 100% + 40 x 100% - 80 » 100% + 80 % 100 - 32
= 10000000000 - 1000000000 + 40000000 - 800000 + 8000 - 32

= 10040003000 - 1000800032
= 39039207368

b

(98)° = 9039207968

Binomial Theorem Ex 18.1 Q6

2 _Jn-1
— A _7(m)-1
—8°-7n-1

=(1+7)°-7n-1

-~ 2% _7n-1is divisble by 49

Hence, proved
Binomial Theorem Ex 18.1 Q7
F*2 _gn_o
=340 _gn_o
=9l _gn o
—(1+8)"" —8n-9
= ("Co+ ™GB + TGHE” ¢t PG, 8™ -89

Thus, 32 _ 81— 9 is divisible by 64.



Binomial Theorem Ex 18.1 Q8
3 _26n-1
= (3% - 26n-1
=27°-26m-1
=(1+26)° -26n-1
- ("o + "€y (26)' + Co(26) +......x "C, (26)) - 26m-1

—2amr-1

= (1+2614676°C, +......+ 676(26)")

- 3™ _26n-1is divisible for me N.

Henoe, prowved
Binomial Theorem Ex 18.1 Q9

We have,

(11 - n+0.1

=1+10000 = (0. 1]+ ather positive terms

=1+1000 + other positive terms
= 1001+ other positive terms > 1000

10000
)

|:1. 1) 10000

> 1000
Binomial Theorem Ex 18.1 Q10
(12)"™ - (1+0.2)™
= 2000, (0.2 ()™ + 00C, « (0.2) x PP 4ot MO, (0.2) 10

=1+4000x 0.2 x1 +........ +{0.2

Here, we dearly observe (1,2)"™" is less than (801) thus, (1.2)"™ . {s00.

Binomial Theorem Ex 18.1 Q11



(Lo +(1- 0.00)"" =(1+0.01)" +(1- 0.01)""

=[wcl+wc2%+"t3%...+ "'m“’] ["!c g, Ly, 1w, L

1
. FJ

=2k“t:l—‘“c3%+"c5%+mc,“%

10*

-
o 1 0 1 0 1 10! 1
=2 + + x + —_—
31711000 515109 7131 107 o’
-
( Oxg OxBx7xhb OxB 1
=210+ + + =+ —5
L 3xZ2x1000 S5x4x3IxZx10” 3IxZx1d’ 10%

= 2. 0042
Binomial Theorem Ex 18.1 Q12
%t _ 51 -16 = 2P 15 -15-1
- (16)™" —15[n+ 1)-1
= (1415 - 15(n+1)-1

- [Mlcc, + MC (15) + ™G, [15) w s IC (15)“”}— 15(n+1)-1

=[1+15(n+ 1)+ ™G, (15)7+
- 225[““[::2 T e [15)“}

= 225 x natural number

#CL (15 |- 15(n+ 1)~ 1

)





