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Prior knowledge check | Zo, R |

Simplify: r
5x3y? |

a 3x2x5x° b ; ; ¢ Section 1.1 ™
15x<y

Factorise:
a x2—-2x-24 b 3x2-17x+20

<« Section 1.3
Use long division to calculate:

a 197041 =23 b 56168 =34
« GCSE Mathematics |

‘.
|
|

Find the equations of the lines that pass
through these pairs of points:

a (-1, 4)and (5 -14)

b (2,-6)and (8, —3) « GCSE Mathematics
Complete the square for the expressions:
a x*—-2x-20 b 2x2+4x+15

« Section 2.2 b

PR work from 7.1 on DFM:
Use K201a, K201b, K201c, K201d and K201e
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7.2 Dividing Polynomials

s~ N

11 3 f(x) tient () + remainder (r)
. ——— = guotlen .
. _——~—=2= or 2remainder 3 divisor(d) a divisor (d)
dividend 4 4
(the thing we're dividing)
' —>
divisor quotient (q)
(the thing we’re dividing by)
quotient

dividend f(x)

divisor (d)

If you divide cubic f(x) by (ax + b) then:

« If (ax + b) ISAFACTOR then: f(x) = (ax + b)(ax? + bx + ¢) where ax? + bx + c is the
quotient from above

* |IFITISNOT A FACTOR then the remainder is found by calculating f (— S)
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Notes
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Exercise 7B

Write each polynomial in the form (x % p)(ax® + bx + ¢) by dividing:

a YV +6x>+8x+3by(x+1) b x*+10x?+25x+4by(x+4)
¢ X*=x2+x+14by(x+2) d ¥*+x?-Tx-15by(x-3)
e ¥ —-8x2+ 13x+10by(x-3) f x*-5x2-6x-56by(x-7)
Write each polynomial in the form (x % p)(ax? + bx + ¢) by dividing:
a 6x°+27x+ 14x+8by(x+4) b 4x*+9x>-3x-10by (x +2)
¢ 223 +4x2-9x-9by(x+3) d 23— 15x2+ 14x + 24 by (x - 6)
e =5x7=27x?+23x + 30 by (x + 6) f 4 +9x°-3x+2by(x-2)
Divide:
a xX*+50+2x2-Tx+2by(x+2) b 4x*+ 14x3 + 3x2 - 14x - 15 by (x + 3)
¢ =3x*+9x* = 10x2+ x+ 14 by (x - 2) d -55+7x+23=T7x*+10x=-7by(x-1)
Divide:
a 3x*+8x-11x2+2x+8by(3x+2) b 4x*-3x +1Ix2=x-1by(4x+1)
¢ 4x* -6+ 10x2=11lx-=6by (2x - 3) d 65+ 13x* —4x - 9x? + 2Ix + 18 by 2x + 3)
e 6 —8x*+ 11 +9x2—=25x+7by(3x—=1) f 8x°—=26x*+ 115 +22x? —40x + 25 by (2x - 5)
g 25x% + 75x% + 6x* — 28x — 6 by (5x + 3) h 21x° +29x* = 10x* +42x - 12 by (7x - 2)
Divide:
a x*+x+ 10by(x+2) b 2x3-17x+ 3 by (x +3)
—333 - e
€ =R 3 = BRyia=9) @ Include 0x? when you write out f(x).
Divide:
a X’+x?-36by(x-3) b 2x3+9x*+25by (x +5)

¢ =33+ 11x2=20by (x-2)
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Practice Book

Write each polynomial in the form
(x = p)(ax® + bx + ¢) by dividing:

a2x'-5x+8x-5by(x-1)

b 3x*+8x2+3x-2by(x+2)

¢ 2x*+x*=17x-12by (x - 3)

d 4+ 13x° = llx+4by(x+4)
Divide:

a 3+ 8x -’ =-13x-6by(x+2)

b 4x*-8x°+x*=x-2by(2x+1)

¢ IF-3x"-17x"+13x-2by(3x-2)

d 4x° - 12x' = 5>+ 15x + 9 by (2x - 3)
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Worked Example

Find the remainder when 2x3 — 5x2 — 16x + 10 is divided by (x — 4).
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Worked Example

Divide 8x3 — 1 by (2x — 1).
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Exercise 7B
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Practice Book
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7.3 The Factor Theorem

The Factor Theorem states that if f(x) is a polynomial then:
o Iff (g) = 0, then (ax — b) is a factor of f(x).

* Conversely, if (ax — b) is a factor of f(x), then f (g) = 0.

 When showing something is a factor in exam questions state ‘by factor theorem’
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Notes
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Worked Example

498f: Use the factor theorem to find a
unknown coefficient.

f(z) = 423 + 1222 — 19z + a where a is a constant

Given that (2z — 3) is a factor of f(z), find the value of a.
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Worked Example

498g: Use the factor theorem to find
two unknown coefficients.

Given that (z + 4) and (z + 3) are factors of
f(z) = z* + az® — 2z + b, determine the values of the
constants a and b.

a= b:
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Worked Example

500a: Solve cubic equations using the
factor theorem, given one of the
roots.

Given that
z=—6

is a solution to the equation
2¢% — 2% — 58z + 120 =0

find all the solutions to the equation.
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Worked Example

a)
b)

Fully factorise 2x3 + x? — 18x — 9
Hence sketch the graph of y = 2x3 + x2 — 18x — 9
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Exam Q

P1 2022

Given that (x + 2) 1s a factor of f(x), find the value of &.

f(x) = (x — 4)(x* — 3x + k) — 42 where & is a constant

3)
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Your Turn

f(x) = (x—2)(x* + 8x* — 20x + k) — 1225 where £ is a constant

Given that (x + 3) 1s a factor of f (x), find the value of &.
3)

(Total for Question 2 is 3 marks)
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Exam Q

P1 2019

Given that (x + 3) 1s a factor of f(x), find the value of the constant a.

f(x) =3x° + 2ax? — 4x + Sa

3
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Your Turn

fx)=x3+2bx —6x—b
Given that (x + 1) is a factor of f(x), find the value of the constant .

(Total for Question 1 is 3 marks)
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Practice Book
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Past Paper Questions

A2 2021 Paper 1 | Algebraic Methods | e

s Past Papers
* Practice Papers
1. f(x) = ax’ + 10x> — 3ax — 4 " pestpaper Qs by topic

Given that (x — 1) 1s a factor of f(x), find the value of the constant a.

You must make your method clear.

) Past paper practice by
topic. Both new and old
specification can be
found via this link on
hgsmaths.com
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Summary of Key Points

1 When simplifying an algebraic fraction, factorise the numerator and denominator where
possible and then cancel common factors.

2 You can use long division to divide a polynomial by (x + p), where p is a constant.

3 The factor theorem states that if f(x) is a polynomial then:
« If f(p) =0, then (x - p) is a factor of f(x)
- If (x = p) is a factor of f(x), then f(p) =0
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Mixed Exercise
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Mixed Exercise

a Show that (x — 2)is a factor of f(x) = x* + x2 = 5x - 2. (2 marks)
b Hence, or otherwise, find the exact solutions of the equation f(x) = 0. (4 marks)
Given that —1 is a root of the equation 2x* — 5x* — 4x + 3, find the two positive roots. (4 marks)

f(x)=x*=-2x>=19x + 20
a Show that (x + 4) is a factor of f(x). (3 marks)

b Hence, or otherwise, find all the solutions to the equation
X2 =2x2-19x+20=0. (4 marks)

f(x)=6x*+ 17x2=-5x-6
a Show that f(x) = (3x = 2)(ax? + bx + ¢), where a, b and ¢ are constants to be found. (2 marks)
b Hence factorise f(x) completely. (4 marks)

¢ Write down all the real roots of the equation f(x) = 0. (2 marks)
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Problem Solving Set B
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