A-LEVEL MATHS (EDEXCEL 9MAO) - PURE YEAR 1 -
CHAPTER 7: ALGEBRAIC METHODS - LESSON 1

Algebraic fractions and dividing

Hints online, answers free
with an account:

i mathswariz.uk/worksheets/a
-level-algebraic-fractions-

polgnomials . and-dividing-polys/
73 marks
Date
3 Do Now
Quick questions to start.
Al Needed today [2 marks] A2 Needed today [2 marks]
Factorise 52? — 13z — 6. Work out 9437 = 26,
giving the remainder.
Answer
Answer ...... remainder ......
A3 Last lesson [2 marks] A4 From chapter 1 [2 marks]
Find the tangent to Simplify
z? +y? =13 at (2,-3). (122° — 8z3) = 4z
Answer Answer
) Example, then your turn A-Level
Work through each example, then try the one beside it.
EXAMPLE 1 ) B1  Simplify fully [3 marks]
. 3x°+Tcr —6 2_ 3¢ —
Simplify fully + . 22" — 3z 20,
z? —9 4z2 — 25
Hint Factorise the top and the bottom. You
may only cancel a bracket that is a factor of
the WHOLE top and the WHOLE bottom.
Answer

(& J
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EXAMPLE 2
Divide 223 — 322 — 11z + 6 by
(x + 2), and hence factorise

22% — 322 — 11z + 6 completely.

Hint Divide the first term by z, multiply
(z + 2) by what you get, subtract, bring
down the next term, and repeat.

EXAMPLE 3
Find the quotient and the remainder
when 4z3 — 1022 + 5 is divided by
(2z +1).

Hint There is no x term: write

423 — 1022 + 0z + 5 so that every power

has its own column. Each step divides by
2.
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B2 Divide [5 marks]

323 + 822 — 15z + 4 by
(x + 4). Hence solve
3z° + 8z* — 15z + 4 = 0.

Answer z =...... , L= ..., , L= ... ..

B3 Find the quotient and [5 marks]
the remainder when
6x* — 5z3 + 1022 + 3 is

divided by (3z — 1).

Answer quotient ...... , remainder ......
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Practice A-Level

C1 Use algebraic division to show that (z + 3) is a factor of [5 marks]
3z3 + 2% — 20z + 12. Hence solve 3z3 + 2 — 20z + 12 = 0.

Answer z =...... , T = ... = ...
C2 Given that (z + 4) is a factor of z3 + 322 — 6z — 8, simplify fully [6 marks]
z2 + 322 — 6z — 8
2 +6x+8
Answer
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C3 Divide 8z° + 27 by (2z + 3). [3 marks]

Answer
E Exam-stgle questions Edexcel exam style
2 +5x—24
D1 Simplify fully z +2 ? . Hence solve the equation [6 marks]
w J—
z? + bx — 24 _ 3
z2—9 -
Answer ...... P T = ...
D2 . . L 4x® 4 22% — 422 )
Priya simplifies 52 7 97+ 7 She writes:
by s =&y dw — because the 222 on the top and the 2z2 on
222 + 9z +7 9z +7 >

the bottom cancel.

Priya is wrong.

(a) Explain the mistake Priya has made. [1 mark]
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. . b
(b) The fraction can be written as Mﬂj), where a, b and c are 4 marks]
£ C
integers. Find the values of a, b and c.
Answer a=... ,b=...,c=...
(c) Hence show that there is no value of z for which [3 marks]
423 + 222 — 42z _ 3
222 +9x+7

Total for D2: 8 marks

D3 f(x)=2z%— 72— 10z + 24

(@) Giventhat (x + 2) is a factor of f(z), write f(x) in the form [3 marks]
(z + 2)(az® + bz + ¢), where a, b and c are integers.

Answer
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(b) Hence factorise f(z) completely. [2 marks]

Answer

(c) Hence solve 2y — 7Ty* — 10y? + 24 = 0, giving your answers in  [4 marks]
exact form.

Answer y=......
Total for D3: 9 marks

D4 f(z) = 2z%+ 32% + 5z — 10

(@) Use algebraic division to find the remainder when f(z) is divided [3 marks]
by (2z + 1).

Answer remainder ......
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(b) Show that (z — 1) is a factor of f(z), and write f(z) in the form  [3 marks]
(x — 1)(az® + bz + ¢).

Answer

(c) Hence show that the equation f(x) = 0 has exactly one real root. [2 marks]

Total for D4: 8 marks

[3 Extension Stretch

No route is given. The hints are at the end of the sheet. Use one at a time.

E1  When the polynomial p(z) is divided by (z — 1) the remainder is 3, [7 marks]
and when p(z) is divided by (xz — 2) the remainder is 5. Find the
remainder when p(z) is divided by (z — 1)(z — 2).

Answer ......
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Extension hints
Cover these with paper. Uncover one at a time.
E1 Hint1  Dividing by (z — 1) gives
p(z) = (z — 1)s(z) + 3, so p(1) = 3. In the
same way p(2) = 5.
Hint 2 Dividing by a quadratic leaves a remainder
with no z? term:
p(z) = (z — 1)(z — 2)q(z) + ax + b.
Hint3 Putz=1:a+b=3.Putx =2:2a+b=>5.

Soa=2andb=1:theremainderis 2x + 1.
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How did it go?

Colour one circle on each line: not yet, nearly,
yes.

| can simplify an algebraic

fraction by factorising and OO0
cancelling common factors.

| can divide a polynomial by a
linear expression, writingany O O O
missing terms as zero.

| can find the remainder, and
use division to factorise a Q00
cubic completely.

| can use the quotient to solve
a cubic or show how many (oJoXe©)
real roots it has.
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