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Binomial expansion 4C

1 a Let 8x+4 _ A N B
(1-x)(2+x) (1-x) (2+x)
A(2+x)+B(1-x)

(1-x)(2+x)

Set the numerators equal:
8x+4 = A(2+x)+B(1 —X)
Substitute x = 1:

8x1+4=Ax3+Bx0
=12 =3A
=>A=4

Substitute x = —2:

§x (—2)+4=Ax0+Bx3

=—-12=3B
=>B=—4

8x+4 4 4
Hence hl = —

(1-x)(2+x) (1-x) (2+x)
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:4£1+(—1)(—x)+(_1)(_22!)(_)() +J

=4(1+x+x2+...)

=44+ 4X+4X° +...

4
(2+x)

=4(2+x)"

(ee3))

2
2
=2 1—£+X—+...
2 4
=2—x+1x2+...
2

Therefore

8x+4 4 4

(1-x)(2+x) (1-x) (2+Xx)

:(4+4x+4x2+...)—(2—x+1x2+...j
2

2
:2+5x+%+...

is valid for x| < 1

4
(1-x)

is valid for |x| < 2

4
(2+x)

Both are valid when |x| < 1.
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2 a Let _2X25A+ 82
(2+x)° (2+%) (2+x)
_A(2+x)+B
B (2+x2

Set the numerators equal:
-2X = A2+x)+B
Substitute x = —2:
4=Ax0+B=>B=4
Equate terms in x:
—2=A=>A=-2

—2X _ -2 N 4
2+x) 2+x) (2+x)?

Hence
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(2ex) (2+%) (24x)

x x* x x> x°
=—l+———+—=—+. A+l -X+———+
2 4 8 4 2

Hence B = % (coefficient of x?) and C = —g (coefficient of x3).
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-2 . .
c is valid for |x| < 2
(2+x)
> is valid for x| < 2
(2+x)
Hence whole expression is valid |x| < 2.
6+ 7x+5x% A B C
3 a Let

L+ 0)0=—02+x)  A+%)  A=%)  2+x)
_AQ-x)(2+x)+ B+ x)(2+x) +C(1+x)(1-X)
a A+ x)1-x)(2+X)

Set the numerators equal
6+7X+5X=A1-X)(2+X)+BL+X)(2+X)+C (L +x)(1-Xx)
Substitute x = 1:

6+7+5=Ax0+Bx2x3+Cx0
= 18=6B
=>B=3

Substitute x =—1:
6—-7+5=A%x2x1+Bx0+Cx0
=4 =2A

=>A=2

Substitute x = —2:

6-14+20=Ax0+Bx0+Cx(-1)x3

= 12=-3C
>C=-4

6+7X+5x%° 2 3 4
Hence

L+ 0)0-02+x) (%) (=% 2+%)
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3 Db i=2(1+x)*1
1+x
= 2[l+ D00+ (—1>(—;)(x)2 L (DEE? j

3!
=2(1-x+x*=x*+..)
~2-2x+2x>-2x> Valid for | x|<1

3
—=301-x)"
1 x 1-x)

_ 3(1 (x4 EREAEY° | CDEABX’ j

2! 3!
=30+ X+ X2+ X0 +..)
~3+3x+3x*+3x> Valid for | x|<1

i:4(2+x)‘1
2+ X

)
2
=4x 2_1x(1+ ijl
2

2[1(I)HMHMHJ

2 2! 2 3! 2
:2[1—5+X—2—X—3+...j

4

X2 3

~2-x+ %X valid for |x|<2
2 4

Hence _ 6+7x+5¢ _ 2 3 4
A+x)A-X)2+%x) @A+x) @1-X) (2+X)

2 3
=(2—2x+2x2—2x3)+(3+3x+3x2+3x3)—(2—x+%—%]+
x° X
:2+3—2—2x+3x+x+2x2+3x2—?—2x3+3x3+7+...

:3+2x+gx2+%x3+...

¢ All expansions are valid when |x| < 1.
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A3 1e2x 1-3x 1+ 20)(-3X)

12x-1 A N B _ A(Ll-3x)+B(l+2x)

S0 12x—1= A(1—-3x) +B(1+2x)

2

—6—1:AXE +0
2

—7:§A
2

1

2x-1 -4 9
(1+2x)(1-3x) 5(1+2x) 5(1-3x)
4 Mo
5(1+2x) 5

14 (-D(-2) 2
:_€(1+(—1)(2x)+T(2x) +j

=—%(l—2x+4x2+...)

14 28 56,

5 5 5

9 9 a
5039 50N

9 -1(-2 2
:§(1+(—1)(—3x)+%(—3x) +j

:§(1+3x+9x2+...)

9 27 81,
= X+ — X+
5 5 5
-14 9 14 28 5 , 9 27 81,
n =t X — X o — X+ — X+,
51+2x) 5(1-3x) 5 5 5 5 5 S

=—1+11X+5x*+...
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2X2 +7x—6 C

a XHXZ0_,, B
(Xx+5)(x—4) X+5 x-4
2

x2+x-20)2x°+7x-6

2x” +2x - 40

5x+34
A=2
2x2+7x—6=2+ 5x + 34
(X+5)(x—4) (x+5)(x—4)
5x+34 B N C :B(x—4)+C(x+5)

(x+5)(x—-4) x+5 x-4 (x+5)(x—4)
5x+34=B(x—4)+C(x+5)
Letx=-5:
—25+34=Bx(-9)+0
9=-9B

B=-1
Letx=4:

20+34=0+Cx9,

54 =9C '

C=6

2x* +7x-6 _ 1 +i
(x+5)(x-4)  x+5 x-4

-1 -1
b 2— 1 0 o BG+X)"+6(—4+x)" = 2—1(1+1xj —E(l—lxj
X+5 x-4 5 5 2 4

S

ity
5 5 25

101 1,

——Xx*+
5 25 125

E(l—l xj_l = §(1+ (-1) (—l xj ) (—l x)z +.. j
2 4 2 4 2! 4

2
3 2
=+ ox+—x"+
2 8 32
oot L6 5 [l—ix+ix2+...)—[§+§x+ix2+..}
X+5 x-4 5 25 125 2 8 32
3 67 407
= X+ ——X"+...

10 200 4000
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5 ¢ [x<4
3
6 a x’+x-6)3x"+4x-5
3x*+3x-18
x+13

A=3

3x* +4x-5 _3, X+13
(x+3)(x-2) (x+3)(x-2)

x+13 B N C :B(x—2)+C(x+3)
(x+3)(x-2) x+3 x-2 (x+3)(x-2)
X+13=B(x—2)+C(x+3)

Letx=-3
—-3+13=Bx(-5)+0
10=-5B

B=-2

Letx=2:
2+13=0+C x5,
15=5C

C=3
A=3,B=-2andC=3
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3x* +4x-5 _

6 b SXTAX5 5 2 3
(x+3)(x-2) X+3 x-2

X+3 Xx-2

g(1+lxj_1 = Z£1+(—1)(l xj+w[l sz +J
3 3 3 3 2! 3

:g(l—lx+lx2+...j
3

-1 -1
32 . 3 =3-2(B+X) " +3(-2+x)" =3—§(1+%xj —g(l—lxj

3 9

2 2 2,
== —=X+—X+

3 9° 27

2

3 3 )
=—+—X+—X"+

2 4 8

2 3 (2 2 2, j (3 3 ) j
3———+——=3—| ==X+ —XF... || o+ =X+ =X +...
X+3 x-2 3 9 27 2 4 8

5 19 97 ,
== - X-———X+

6 36 216
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2x% +5x+11 _ A N B N C
(2x-D*(x+1) 2x-1 (2x-1)° x+1
_ARx-1)(x+1)+B(x+1)+C(2x-1)?

- (2x -1 (x+1)

2x% +5x+11= A2x-1)(x+1) + B(x +1) +C(2x-1)°

2

l+§+11=0+B><§+0
2 2 2

14=§

-2
3

Let x=-1:
2-5+11=0+0+Cx9
8=9C

8

C==-
9

Equating coefficients of x? gives:

2=2A+4C

2-2A+ 22
9
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2x* +5x+11 -7 28 8
(2x 1)%(x+1) 9(2x 1) 3(2x 1)? 9(x+1)

——(-1+2x ‘1+— —1+2x ‘2+— 1+x)7*
9( ) 3( ) 9( )

7 b

7 -1 28 -2 8 -1

25(1—2X) +?(1—2X) +§(1+X)

7 2T oy CDED) o
-2 _9(1+( n(-20)+ 22 (20 +j

=g(l+2x+4x2+...)

7 14 28,
=+ X+— X +.
9 9 9

?(1—2x)‘2 238(1+( )(-2x)+ EAED 2;( 3 2w+ j

:§(1+4x+12x2 +)

@ £x+112x +.
3 3

8 i B8(1 .. (D) 2
5(1+x) _9£1+( Dx+ Y x+...)

8 2
:5(1—x+x +)
8 8 8,
V)

9 9 9

2x*+5x+11 7 14 28, 28 112 ) 8 8_ 8,
=t X+ XA+ XFLI2X A ==X =X
@2x-D°(x+1) 9 9 9 3 3 9 9 9

=11+38x+116X%+...

2(0.05) +5(0.05) +11

. ~13.23339212
(2(0.05) ~1)?(0.05+1)

¢ £(0.05)=

Using the expansion:

£(0.05) ~ 11+38(0.05) +116(0.05)° =13.19

Percentage error = 13.23339212-13.19 100 -0.33%

13.23339212
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