A-LEVEL MATHEMATICS « HOLIDAY HOMEWORK fg#ifEik

3 Partial fractions and binomials — Part 1

Name: Class: Date:

Vocabulary Fa)jC

Write each word three times. R4S FAIRPE =k

English Fi3C Write it 3 times (English)
partial fractions 4372

binomial  expan- I & JF
sion =

Recall

Pure 3 adds tools for harder algebra. Two of them are partial fractions and the binomial
expansion for any power.

New ideas

Read these first, then do the Practice.

B 1 Partial fractions

A single fraction with a factorised bottom can be split into simpler fractions — partial

fractions #4542

r+4 split 2 1
(z+1)(z—2) r—2 x+1

Write

r+4 A B
- then find A and B.
GrD@_2) o411 g_phenindiam

Worked example. Multiplying out: = +4 = A(z —2) + B(z +1). Put z = 2: 6 =3B,
- 2
so B=2. Put x = —1: 3= —3A, so A = —1. Hence it equals

x+1+x72'
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B 2 The binomial expansion for any power

The binomial expansion i} also works for a fraction or a negative power,
when |z] < 1:

(1+l‘)1/2
:1+%x—éx2—|—"' (only if || < 1)
-1
(1+Jz)":1+nx+7n(n2| )x2+--.

Watch out: for a fractional or negative n, this expansion is only valid when |z| < 1.
For (a-+x)", first take out a: a” (1 + f)n. In partial fractions, substitute clever values
of z to find A and B quickly.

Practice

Try these in order.

3.1 What does it mean to write a fraction in partial fractions? 1]
4 A B
3.2 In s = + ,sox+4=Ax—2)+B(x+1). Putz=2to
(z+1)(z—-2) z+1 z-2
find B. 2]

3.3 The binomial expansion of (1 + z)™ for a fractional power is valid only when..?  [1]

3.4 Write down the first three terms of (1 + z)™. ]

3.5 Using n = £, what is the second term of (1 +z)"/2? 1
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3.6 Challenge. Find the first three terms of the expansion of (1 4+ 2x)"/?, and state for
which z it is valid. 3
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