A-LEVEL MATHEMATICS « HOLIDAY HOMEWORK fg#ifEik

2 Pure Mathematics 2 — Part 1

Name: Class: Date:

Vocabulary &)

Write each word three times. 4G4 EIRFIE =ik .

English E:p'e Write it 3 times (English)
modulus #aJHE

polynomial E2UEN

degree WAL

remainder  theo- AXEERE
rem

remainder S8

factor theorem R E

Recall
At IGCSE you worked with algebra and the size of a number. Bring this with you:

o the size of a number ignoring its sign (e.g. the “distance from zero”);
« factorising and dividing simple expressions.

Pure 2 adds the modulus as a function, and a quick way to test factors of bigger poly-

nomials.
New ideas

B ] The modulus

The modulus ZE%}H{H |z| is the size of a number with its sign removed, so |z| > 0
always — for example | — 5| = 5 and |5 = 5.

The graph of y = |ax + b| is a ”V” shape that bounces off the z-axis.
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Micro-check. Find the value of |3 — 7]. 1]

B 2 The factor and remainder theorems
A polynomial ZIi= is a sum of powers of x, such as 223 + x — 5; its degree YK %1
is the highest power.
o remainder theorem A%/ H: the remainder 434§ when p(z) is divided by
(z —a) is p(a);
« factor theorem [ JEH: (z — a) is a factor of p(z) exactly when p(a) = 0.

means (z — a) is a factor of p(z) ]

Worked example. For p(x) = 2® — 2% =52+ 6: p(1)=1—-2-5+6=0,s0 (z — 1)
is a factor.

Micro-check. For p(z) = 2% — 9, is (v — 3) a factor? Check p(3). 1]

Watch out: the modulus |z| is always > 0, and |z| = k has two solutions (z = k
and © = —k). Factor theorem: (z — a) is a factor when p(a) = 0; remainder theorem:
the remainder on dividing by (z — a) is p(a).

Practice

2.1 Find (a) | — 8| and (b) |2 — 11].
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2.2 Solve |z| = 4. 1

2.3 The polynomial p(z) = 23 + 22?2 — 2 — 2. Find p(1), and state whether (z — 1) is a
factor. 2]

2.4 Use the remainder theorem to find the remainder when p(x) = 22 + 3z + 5 is divided
by (z —2). 2

2.5 State the degree of the polynomial 42 — 2° + 7. 1]

2.6 Challenge. Show that (z + 2) is a factor of p(z) = 2% + 32% — 4z — 12, and hence
state one value of  for which p(z) = 0. 3

3
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