2+x

e S the sum of two partial fractions

a) Write f(x) = T
b) Find the binomial expansion of f(x) in ascending powers of x up to an including the x? terms

c) State the values of x for which the series is valid

a) 2+x _ 2+x
T+x—2x2  (1—-x)(1+2x)
A B
=T xT172x
A1+ 2x) B(1—x)
TA-01+2x)  (1-x)(1+2x)
2+x _A(1+2x)+B(1—x)
A-x)1+2x) ~ (A—x)(1+2x)

2+x =A(1+2x)+B(1—x)

Letx =1 3=4(1+2)
A=1
1
3-3(1+)
B=1
f@ _ 1, 1
1—-x 1+42x
b)
1 =@01-x7
1—x

Using the formula:

n nn-—1
A+Db0)" 1+n(bx)+—( T )(bx)2+---

Q=0 e + E2D ey

=1+x+x2+--
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c)

1+ 2x

1+2x)°°

f(x)

1-x)"1=14+x+x%2+-

(1+2x)1=1—2x+4x2 + -

Therefore,

f(x)=2—x+5x%+ -

=(1+2x)71

=1-—2x+4x%+ -

=1 +x+x24 )1 —2x +4x% + )
=2—x+5x%+ -

is valid for |—x| <1

is valid for x| < 1

is valid for |2x| < 1

is valid for [x| < %

is valid for [x| < %
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