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Binomial Theorem when n is negative or fraction:
When n is negative or fraction and | x| <1 then

L+x)"=1+nx+
Where the general term of

T

n(n-1) ., n0-Y(n-2) o,
|

! 3
binomial expansion is

_n(n-D(N- 2. (n-(r-l))xr

r+l

Question #1 (i)

1l .06 lad 6l 0
Lo 28T L 2% k2 %
1- X)2 =1+=(- X))+ ===—2(- x)* + “X) P e,
1- %) 2( ) 2 (- ) 3 (- x)
leelo  lee 16ee 36
:1-1x+28 2’.31x2+28 28 2’.3(-x3)+ ......................
2 2 3X2
:1-1 -Ex2 X2 e,
2 8 16
Question # 1 (i1) and (iii) Do yourself as above

Question # 1 (iv)

1 1
1 z 1 = =
S e 3X 6U > 3X 32 3X 2
(4- 3%)2 = 49 - =(4)28- 2F =03, 229
&€ 44 & 45 €& 43
¢ 1 5 ld el 0 )
_oq s 1@ X0, 282 pe X0 282 g2 pedxy,
a 28 4y 2 4% 3| & 45 i
g b
e} lae 16 lae 1622 30 u
e - CT = 2 ——CT =" = 3 U
_a- Xy 28 2ggegx % 28 258 2“? 27X U
é 8 2 el6 o 32 e 64 o U
g b
€ 3x ladx’d 1a27x’0 u
_291_ E' §QE+' EQE_ ...................... u
é glo g 16§ a 9
7 2 3 ~
OO0 SO g
& 8 128 1024 u
. 3 9w 27%°
=2- —- —- F o
4 64 512
Question # 1 (v)
(8- 2x); = (8)&- gdl :iai- 561 Now do your self
& 85 8% 4p

Question # 1 (vi)

Do yourself




FSc-1/Ex 8.3 - 2

Question # 1 (vii)

((i’)‘(); =(1- 0@+ %)
=R (9 D e AL DEL D g ¢
’§+(-2)(x)+%(x)z £2)(2 3.1)( 272 ()% e g
:?+X+L2(_2)(X2)+(_1)(?:)2Q)(_3)(- O T g
g‘t 2x+¢2('3)(x)2+(_2)(?:2(_4)(x)3+ ................... g
= (14 X+ X4 + e ) (1- 2x+3% - 4+ )

=1+ (X- 2X) +(X* - 2X° +3x°) + (X - 2 +3X° - 4X) e,
=1- X+2X° - 2 + e,

Question # 1 (viii)
Do yourself as above

Question # 1 (ix)
(4+2%)?
2- X

= (4+2x)%(2- x)-1:(4)5§i+§92(2) 1?- xo

L X 1 xQ_ x021 xo_ 50% _
'(4)? ‘(Z)? & 2? 25 2 ? 2% ?25?

X0
2¢

1d ('j (‘ja@ 2_
1aexo 282 ;aae)(o 282 2 ﬂ69(0
g T2%25" o 3l $25

Q- -l - O

B (pE X0, (DL De xt, (D(1-D(1- e XxP,
g 8 2;5 2! 8 2;5 3 8 2;5 ...................

e lee 10 lee 162 30
Gl X 28 2 g’ o, 28 208 255K 0,
é 2§25 3e S8

Q- O

B2, 000926, (DY KO,

g 2 2 34,2, 32 gsg "

NG & 0, a?[ x x2 X o
T +o+ 2+ 2 4

X
4 32 128 & 2 4 8 o

€4 25 £ 32 8 4ﬂ6128 64 16 8 4

3x 11x° 23x
=1+— F o

4 32 128

Q- O
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Question # 1 (X)
1 1
(1+x- 2¢)2 =(1+ (x- 2x))>
ld .0 led ,0ed .0

—c—-1= —C - 1= .
:1+%(X- 2x2)+T(x- 2x%)° + 262 3322 B(x- 2% +......

lae 16
=1+— (x 2x)+2822ﬂ( - 4x3 + 4xY)

lae 10 30

£ 28 ;)%gz“(x +3(X)7(- 2x%) +3(X)(- 2x)7 - (2¢)°) +

:1+1(x- 2x°%) - 1(xz- 4x3+4x4)+i(x3- 6x* +12x° - 8x6)+ ..........
2 8 16

1 2, 1, 4, 4, 1. 6, 12 8 o,

=1+ —X- =X-=X"-=X+=—X+—X- =X +—X - =X +....

2 2 8 8 8 16 16 16 16

=1+=x- X*- =x*- =x + x-S X X
8 2 2 16 8 4 8
=1+=x- gx2 gx3 ..................
2 8 16
Question # 1 (xi) Do yourself as above

Question # 2 (1)

Q.

1 1 1
J99 =(99)2=(100- 1)2 = (100)2?- 1
& 1ad 19
:1o§1+1ae 1o, 282 pee 1 o
28 1005 2 % 1005

:

x lae 10
:1081- 1 28 2ge 1 0
é 200 2 gloooog

Q- O gl - o O

:10? 0.005- %(0.0001) Fo 0

=10(1- 0.005- 0.0000125+............... )
»10(0.9949875) =9.949875
» 9.950

Question # 2 (ii)
1 1
(0.98)2 =(1- 0.02)2 Now do your self

Question # 2 (iii)
1 1
(1.03)s =(1+0.03)z Now do your self

Question # 2 (iv)

365 = (65); =(64- 1); = (64);?- 1 Now do yourself
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Question # 2 (V)

1
1 1 1 o
3/1_7:(17)4:(16-1)4:(16)4? %94 Now do your self
4]
Question # 2 (Vi)
1
. 1
931 =(31)s =(32- s =(32)5F- & Now do your self
& 32p
Question # 2 (Vii)
1
1 1 1 1 1 2 03
= =(998) 3 =(1000- 2) & =(1000) 3 - o5
3908 (998)% ( ) ( ) ( ) 8 1000 g
1
. 1
= (10°) s &- 16
8 500 g
e i@l o 2 6
el eelte 16, 383 g 10, :
810% 8 Bé 500% 2| 8 500% .................... I
9
e _1le 40 0
_eelof el 6, 3¢ 3ge 1 0, N
810 % 81500 ﬂ 2 8250000 é .................... I
2
—®L 88 | (0,0006667) +2(0.000004) + ...ooooooooooo 0
G (0.0006667) +(0.000004) 0

= 8_ _(1 +0.0006667 +0.00000089 +.............c...... )

» 8_ _(1 00066759) 0.100066759 »0.100 Answer

Question # 2 (viil)

mh—\

1 1 1 1 1 9 06
. =(252) 5 =(243+9) s = o+ 2
o (g () Tl =(29) el o
1
1 P
=(¥)s %, 10° Now do yourself as above
& 275

Question # 2 (ix)
1 1
Vi_ [T _ 83 _a 1@

J8 8 &8y & 83
1ad 0

.2
_1+1§e_10+2 2 pelb

8y 2 & 8%
lae 19
.1 2& 20l 6,
6 2 Seap

1 1el o+

16 8%64y
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=1- 0.0625- 0.00195+........cevvuvue..
»0.93555 »0.936 Answer

Question # 2 (%)

(0.998) 3 =(1- 0002) Now do yourself as above
Question # 2 (xi)
1
1 1 L L N 24305
= =(486) 6 =(729- 243) s =(729) 6 21-
1 ..-E
:(36)_583 ES i Now do yourself
& 33

Question # 2 (xii)
1

1 1 1 16
1280)* = (1296 - 16)* = (1296)4 - —_
( ( ) =( ) ¢l o6

a & 8ly
Now do yourself
Question # 3 (i)
) -
L=(1+ xz)(1+ X)
(1+x) (
(1+x2)ai‘+( 2)(x)+w( xy2 + 22 31)( 22 6
! 2
(1+x2)ai ox+ 203 2)( ) 02+ L 2)(?:):2(_4)(x)3+ ................... g
(1+x2)(1 2X+3X° - AXC + e, )
= (14 ) (1+ (- D2x+ (- %3 + (- D°4 + oo )
Following in this way we can write
% = (14X) @+ (- D2x+ (- D?3x% + (- D*4X + e +(-D™3(n- DX+
D" M)X" T+ (D" (NFDX F e )

So taking only terms involving x" we get
- D"(N+)x"+(- D™ *(n- DX
=(-D"(n+Dx"+(-D"(-D*(n- DX’
=(-D"(n+Dx"+(- D"(n- Dx" v (-D*=
=(n+1+n- (- D"x"=(2n)(- D" X"
Thus the coefficient of terminvolving x" is (2n)(- 2)"

Question # 3 (ii)
Hint:
After solving you will get
(1+x)

(- %)

:(1+ xz)(1+ 2X+ 3% +4AXC + o +(N-DX" 2+ (N)X" T+ (N+D)X" + ..o )

Do yourself as above

Made by: Atiq ur Rehman ( atig@mathcity.org) , http://www.mathcity.org
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Question # 3 (iii)
(1+x)°

(- %) —(1+x) (1- x)?
= (1+ x)3gi+(- 2)(- x)+%(- x2+ L 2)('2'3?('2' 2 X o] 0
=(1+ x)3§L+ 2x+¢2('3)(x)2+(_ 2)(?:2('4) (GBS E P g
= (1+3x+ 3% +5°) (14 2x+ 3¢ + 4% + oo )
Following in this way we can write
(1+x)° _ 1 2, 3 2 3 n-3 n-2
W_( +3X+3X" + X )(1+2x+3x +4X + .. +(n- 2)Xx"°+(n- Yx
+(N)X" T+ (N+DX" + .o )
So taking only termsinvolving x" we have term
(n+Dx"+3(N)x" +3(n- Px" +(n- 2)x"
=((n+D +3(n) +3(n- 1) +(n- 2))x"
=(n+1+3n+3n- 3+n- 2)x"
=(8n- 4)x"
Thus the coefficient of terminvolving x" is (8n- 4).
Question # 3 (iv)
1+ ? 2 -3
=
:(1+x) gH(B)( x)+w( X)? +(3)(331)(3 2)( X)2 + en, 9
(4
:(1+x) gi‘+(-3)(- x)+L2(4)(- X)? + +L 3)(32( 5)( O R g
= (1+2x+ xz)g[+3x+ (3)2(4) (X%) + (4)2(5) €S T g
= (1+2x+ xz)a?H 2@, , W AO) ., 0
& 2 2 2 o

Following in this way we can write

_8+ X; SR M ICRMC I RC LR
- X

+(n'1)(n)xn—2+(n)(n+1)xn—1+(n+1)(n+2)xn+ 0
2 2 2 2
So taking only terms involving x" we have term
(n+1>2(n+2> N +2(n>(2+1> oy (-0

(n+D(n+2)+2(n)(n+1)+(n- 1)(“))

n n

4n? +4n+2) 2(2n2+2n+1)X?

=(

( +n+2n+2+2n*+2n+n?- n)x—n
2

(

(2n +2n +1)
Thus the coefficient of term involving x" is (2n2 +2n +1).
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Question # 3 (V)

Since we know that
L+x)'=1- x+x°- X3+
Therefore

(1- XX - Xt e, )2 :((1+ X)'l)2 =(1+x)7

=1+ (- 2)(x>+%(x>2+ ¢ 2)('2‘3!1)('2‘ 2 (X% oo

(X)°+ e,

PN TG PR G Q)
2 3xX2

=1- 2x+3x*- 4xX° +

=1+ (- 1) 2x+ (- 1)?3x*(- 1)°4x° +

Following in this way we can write

=1+ (-D)2x+ (- D?3x°(- DA% + .o, +(-D"(n+Dx" +
So theterminvolving x" = (- )"(n+2)x"

And hence coefficient of term involving x" is (- D"(n+1)

Question #4 (i)

N 1
LHs= X - X we-a- 2
V1- X (1- x)2
_1,80
= 8__( X) + squares and higher power of x.
1

=1- EX = R.H.S Proved

Question # 4 (ii)
142X _ 1+ 2x)2 (1- x)

1-
al o
=1+ 8__(2)() + squares and higher power of x.

X

N

Since

X

N

Now (1+ 2x)

»1l+X

=1+ gelo( X) + squares and higher power of x.

N

Now (1- X)

»1+1x
2

\/1+2X»(1+x) +1x9
1- X & 25

1 o . o
=1+ x+§x ignoring term involving x°.

:1+gx Proved.

Question # 4 (iii)

1 1
2 _ 4 1 i i
(9+7x)? - (16+3X) - (9+7X)% , (]_6+3x)‘11 (4+5X) ’
4+ 5x

Now(9+7x% %a?[—x
& 9

ST
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aeloaéo
= (3?)2 Rl + ures and higher of x>
()8 8%8 q g

2

»3?&39 _3+3§87X9 =g+ 0%

6
(16 +3x)* = (16)* g‘u s

:(24)%‘8?[ ??0+ square and higher power of X2

& 2
»(2)ai+3"9_2 PEX0 _ 5, 3X
& 864;a 32
4+5x‘1:4'1ai+_ 0
(4+5x) R
:1§[ (- )?xo+squaresand higher power of xO
2
,1% 506 1 5
28 2" g 4 16
1
% (9+7x)? - (16+3x)4 e%‘ X0 ® 3xouael_ixb
4+5x P& e 5 & 32&1”84 16" g
% 3xual 5 o ai+103 Gl 5 Q
g 6 ° k81 1675 7§ "4 16" 5
1 EX i :l_ﬂx Proved
4 3 16 4 384
Question # 4 (iv) Do yourself

Question #4 (v)
(1+ x)% (4- 3x)
(8+ 5X)%

3
2

Nolw
Wk

= (1+x)2(4- 3x)?(8+5x)

Now (1+ x)2 =1+ gelg(x) + square and higher power of x

»l+—X

(4- 3x)

Nlw

I

N

Nlw

B I\J||—\
Alw

X

I Qe

1
N
s
Nlw
8
+
o0
l\)l@) =

§x0+ square and higher power of x0
4 g a
.9,0
8 g

-

Q-0
I
o

('D*O'_ai

—~
(0 0]
+
o1
X
—
Wl
I
—~
(0]
~
Wl
('DO'_ag
+
wolo
X
Q- O,
Wl

ﬂ

v
e
)

(D‘O'_ai

| on
>

8l o

1
N |-
| on

sl o
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1
so X439 o 16w 9.0lm 5 0
(8+5x)} & 2'5 & 8 28 24
85,105 9, 5.0
2& 5% 8 24 5
:4aﬁ+1x98i 4 9—4ai+ x-—x_—4ai Ex9 Proved
8 zg %) 8 3 g 8 6 o

Question # 4 (vi)
Do yourself as above

Question # 4 (vii)
Same as Question #4 (iii)

Question #5 (1)
Vv1- x- 2x° :(1- (x+ 2x2))%
—1+8—_( (x+2x%)) + (
1

3 %
2

H

1)

N

(- (x+ 2X2))2 +cube & higher power of x.

S—

(X + 2x%)?

»1- 8__(X+ 2% )+

- Lx- 1(2x2)- le —1od ety
2 2 8 2 8

1 9,

=1- =X- =X Proved
2 8

Question # 5 (ii)

\/m - (1+X)i =1+ x);(l- x)_;
X @ %2

Made by: Atig ur Rehman, ( atig@mathcity.org)
http://www.mathcity.org
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Question # 6
Since xis nearly equal to 1 so suppose x=1+h,
where h is so small that its square and higher powers be neglected
L.H.S= px"- gx
= p@+h)®- q(1+h)*
= p(d+ ph+square & higher power of x)
- q(1+gh+ square & higher power of h)
= p(+ ph)- q(1+qgh)
=p+p°h-qg-°h .ocovvennnnen, (i)
Now R.H.S = (p- g)x"*¢
=(p- g)(@+h)*™
=(p- q)(1+(p+0a)h+square & higher power of h)
=(p- g)(1+(p+a)h) =(p- g)(1+ ph+ah)
=p+p°h+pah- q- pgh- g°h

From (i) and (ii)
L.HS= RHS Proved

Question #7
Since p- g issmall when compare

Thereforelet p- q=h b p=qg+h
LHs = 2n+Dp+(2n-N)g _ (2n+D(g+h)+(2n- Iq
(2n- Dp+(2n+1)q (2n- D (g+h)+(2n+1)q
_2ng+g+2nh+h+2ng- q _4nq+2nh+h
2ng- g+2nh- h+2nq+q  4ng+2nh- h
4ng+2nh+h  _4ng+2nh+hes  2nh- ho'

4nq6?[+ 2nh- ho 4anq 8 anq g
& 4ng g
_4nq+ 2nh+hae a2nh -

6
=+ square & higher power of x*=
2

ho
4nq 91 (1)8 ang g

4nq+2nh+ha?[ 2nh- ho 4nq+2nh+hae4nq-2nh+h('j

4nq 8 anq g 4nq 8 4nq E

2.2 2 2

_16n°g” +8n hqg + 4r;h|;| - 8n“hqg + 4nhq ignoring squares of h
16n°q

_16n°g" +8nhgq _16n"g’ ,_8nhg

16n°g’ 16n°q® 16n°q°
=1+ LU (i)

2nq

|_\

NowRHS—%erqo asq+h+qo
8 2q ﬂ 8 2q
1 1 l
_a2q+nd_a2q, hd & hd
82q B 82q 205 & 29p

I—‘&'I

—1+ +square& higher power of h.
gnég 20 g
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Form (i) and (ii)
LHS=RHS Proved

Question # 8
Since n and N are nearly equal therefore consider N =n+h,

where h is so small that its squares and higher power be neglected.
1

LHs=go 0 Y2 17
82(n+N>g 82(n+n+h>g
1 1
_@ n & aéZ(Zn+h)o2 _an+2hé2 _ag  2ho>
§2(2n+h) 4 8 5 & n g & ng
1
2ho 02
=(4 28?[+ T =2 zaE’\[+
=(4) g = =( ¢ ons
:(2)‘1gl+§elo h +square & higher power of h?
2
15\:;\[ he 1 h .
e I T T |
28 dng 2 8n 0
Now RH.S=—n__ n*N
On- N an
_ 8n _n+(n+h) _ 8h  n+n+h
On- (n+h) 4an 9n- n- h 4an
_ 81 2n+h _ 8n 2n+h _%& hé' 2n+h
“8n-h 4 h & &g
8n n gn( 8n) 4an 8 8ng 4an
—a?[+( 1) D — +square& higher power of ho- a@ —+
8 8 g 84n 4ng
_ai+ hO ﬁ = +£-1-£
8 8ng 82 4ng 8n 2 4n
h .
S i
2 8n ()

From (i) and (ii)
LHS=RHS Proved

Question # 9 (i)

1aelo 18 ad & 1><3>63e10
285 24845 3w Say
Suppose the given series be identical with

1+ x)"=1+nx+ n(r12 D b,

1

Thisimpli el R '
Isimplies nx 284é (1)
nn-y . 18ads (ii)

2! 214 &4

) 1 1
From (i NX=-— P X=-— ... ... .c....... i
(i) 3 an (iii)
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Putting value of x in (ii)
n(n-Nee 16 _ 1848
& 8ng 204&4g
nn-Hael 6_ 3 &l
b
2 &64n’y 2x4&16

(n-H_3 (n-1):i>128n P n-1=3n
128n 128 128

P n-3n=1 b -2n=1 b n:-%
Putting value of n in equation (iii)
x:-% p x:%
8- 3)

1 1
4+ )" _ai+102 ab62 _abr_ [4

& &4y &5 \5

Question # 9 (ii) Do yourself as above

Question # 9 (iii)
143,36, 367 |
4 4)8 4)8)4_2 .......................

Suppose the given series be identical with

a+xV:1+nx+mg Dy s

Thisimplies nx:% ......................... (i)
nn-9H._3% (ii)
2! 48
) 3 3
From (i NX=— b X=— ............... i
(i) 2 2 (iii)

Putting value of x in(ii)
nm Deae3 6 _ 3%
&any 48
n(n- De 9 0_15
2 g16n° 5 32

M- _15 o -1)—E><32n b 9n-9=15n
2n 32 32

P 9n-15n=9 b -6n=9 b n:-% P n:-g
Putting value of n in equation (iii)
X= 33 p x:-%
-3
3 3 ,
r e 3
So (W =g 297 =207 =(2): =(V2) =2v2  Answer
& 25 &5

Question # 9 (iv) Do yourself as above




Question # 10
1 1><3 13>6

4 4>8 482

Suppose the given series be identical with

1+ x)" =1+ nx+ n(r12 D st

Thisimplies
1 :
DX = = e e e |
2 (i)
nn-H. 16 (ii)
2! 48
: 1 1
From (i NX=— b X=— ..., i
(i) 2 an (iii)
Putting value of x in (ii)
n(n Deael & _18
&ang 48
n(n- Dee 1 (_):i
2 &l6n?, 32
(n-1) _ 3 b 3

32n 32

P n-3n=1 b -2n=1 P n:-%

Putting value of n in equation (iii)

1 1
X= P |Xx=-=
21
4(-3) 2
1 1 .
Hence 1+1 1>G 185 F o :\/5

4 4>8 482

(n-)=—>x32n P n-1=3n
32

Proved
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Question # 11

1 1>Gaé.0 1><3>68é.0
y==+ +- - -
3 2 83;5 3 83;5

Adding 1 on both sides
1 18as 1><3>63e10

1+ 1+ s t—— (=t
YT a5 a e
Suppose the glven series be identical with
(1+x)”:1+nx+n(n2 D b,
Thisimplies |
1
NX == e, |
3 (i)
nn-1) ,_18as (i
2! 2! 83; .............
: 1 1
From (i nx=— P X=— .............. i
(i) 3 n (iii)
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Putting value of x in (ii)
(- Deel §'_1Gad &
&np 2! &3
n(n 1)ael 0 3.1
L=
2 g9’y 29

b

M-D_1 v -p=21xsn b n-1=3n
18n 6 6
P n-3n=1 b -2n=1 b n:-%
Putting value of n in equation (iii)
x:%b x:-g
3-3)
1 1 L
202 _adlo? =
<o (1+X)n:ﬁ_- —= =a—x = 3)2 :\/5,
&€ 35 &3p )
Thisimplies
1+y:\/§

On squaring both sides
(1+y)2=(f’>)2
P 1+2y+y*=3 b 1+2y+y*-3=0
P y*+2y-2=0 Proved

Question # 12

1,18 1 186 1
7V P Nitg Vel ltdt g Vit

22 2 24 3 26
Adding 1 on both sides

1+2y= 1+i+1;<3 14 1)@6 16
22 21 2 3' 2

Comparing above series with

1+ x)"=1+nx+ n(r12 D b,

After solving as above you will get n:-% and X=- > SO

1
162 _ad§2 _ !
1+Xn:ﬁ'—; =c—x =(2)2 :\/E
=gl 55 "5y )
Thisimplies
1+2y=+/2

On squaring both sides
(1+2y)=(V2)
P 1+4y+4y*=4 b 1+4y+4y*-2=0
P 4y*+4y-1=0 Proved

Made by: Atig ur Rehman, ( atig@mathcity.org), http://www.mathcity.org




