After completing this chapter you should be able to
1 simplify algebraic fractions by dividing

2 divide a polynomial f(x) by (x £ p)

3 factorise a polynomial by using the factor theorem

4 use the remainder theorem to find the remainder when
a polynomial f(x) is divided by (ax — b).

You will use the above techniques to help you sketch the
graphs of polynomial functions. Once you have factorised
a polynomial you can find its roots and therefore where it
crosses the x-axis.

Did you know?

...that the graph of a cubic function must cross the x-axis once and therefore
must have at least one root and factor
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A cubic graph A cubic graph A cubic graph
showing one root showing two roots showing three roots
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Can you explain why a quartic graph could have 0, 1, 2, 3 or 4 roots?
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1,1 You can simplify algebraic fractions by division.

Simplify these fractions:
7x%—2x3 + 6X

- + Divide each term on top of the fraction by x.

Simplify the individual fractions when
possible, 50 that:

Vs X
S =7x =
® X X
=7 X x*!

= 7x°
2x2 x°
= —ox =
@ X X
_2><x5—1

= 2x2

ox X
® X X
=05 X x!

= 6x°

Remember x° = 1.

7x* — 2x3 + 6x
= 7x3 — 2x2 + 6.




Algebra and functions

.

g Bx? — 6
2x
2
= gx_ — ﬁ Divide each term on top of the fraction by
2x  2x 2x.

2x 2 X
— i X x2—1
2
_ Ex Remember x' = x
2 5 5
and Ex =
© &
@ 2x x
- bx2—6 bx 2
O————=—"——
2x 2 X
2x° — 4x?
c
—3x
2x°  4x?
— Divide each term on top of the fraction by

Simplify the fractions, so that:
Bx° 3 _x°
@ 2 <X

—3x -3  «x
= —1 X x5
— 4
—4x*  —4  x*
@ —=-xX
—-25x -5 X
— i X x2—1
5 Minus divided by minus equals plus.
4
==X
3
2x° — 4x? L A 4  4x
So = —x"+—. X ="
—ox 3 3 3




Simplify these fractions by factorising:
x+7)(2x—-1) x*+7x+ 12
(2 = 1) (x+3)

(x+7)(2x—1) ,
(2x —1)
=x+7

X%+ 7x +12

(x +3)
_(x+3)(x+ 4)
 (x+3)

QR S

=x+t 4.

X2+ 6x+5
c
x2+ 3x — 10
_ (x+5)(x+1)

d Factorise 2x% + 11x + 12:
2X +12=+24
and (+3) X (+8)= +24
(+3) + (+8) = +11
S0 2x2+1x +12=2x2+ 2x + &x + 12
=x(2x +3) + 4(2x + 3)
=(2x + 3)(x + 4).

2x2 + 1x + 12
(x+3)(x+4)
_(2x+3)(x + 4)
C (x+3)(x +4)

x2+6x+5
¢ Y ¥3x-10

2x2+ 11x + 12
x+3)x+4)

Simplify by dividing the top and the bottom
of the fraction by (2x — 1).

Factorise x2+ 7x + 12:

(+3) X (+4) = +12

(+3)+ (+4) = +7
Sox2+7x+12=(x+ 3)(x+ 4).

Divide top and bottom by (x + 3).

Factorise x2 + 6x + 5:
(+5) X (+1) = +5
(+5) + (+1) = +6
Sox2+6x+5=((x+5x+1).

Factorise x2+ 3x — 10:
(+5) X (=2)= 10

(+5) +(-2) = +3
Sox?+3x—10=(x + 5)(x — 2).

Divide top and bottom by (x + 5).

Divide top and bottom by (x + 4).



1 Simplity these fractions:

4x* + 5x2 — 7x
a
X
-2x3+x
c — =
X
7x>—x3—4
e
X
Ox2 — 12x3 — 3x
8 3x
L 7t -xt -2
i
Sx
K —x%+9x*+ 6
—-2x

2 Simplify these fractions as far as possible:
x+3)(x—2)
(x—2)

(x + 3)?
(x+3)

x2+9x + 20
(x+4)

x2+x—20
8 »2i2x-15

x2+x-12
x2—9x + 18

2x2+9x — 18
x+6)x+1)

2x2+3x+1
x2—x-2

2x2—5x—3
22 -9 +9

Algebra and functions

7x8 — 5x5 + 9x3 + x2
X

—x*+ 4x> + 6
x

8x* — 4x3 + 61
2x

8x° — 2x3
4x
—4x% + 6x* — 2x
—-2x

—Ox% — 6x*t—2
—3x

x+4)3Bx—-1)
B3x—1)

xZ+ 10x + 21
(x+3)

x2+x—12
(x—=3)

x2+3x+2
x2+5x +4

2x2+7x + 6
x—=5x+2)

3xZ—T7x+2
Bx—1(x+2)

x2+6x+8

n 3x2+7x+ 2

1
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1,2 You can divide a polynomial by (x = p).

Divide x3 + 2x% — 17x + 6 by (x — 3).

®
xZ.
x— 32+ 2x2—17x + 6
x° — Bx?°
By’ — 17x
s
@
X2+ Bx e
x— 3>+ 2x2—17x + 6
x° — Bx°?
Bx? — 17x
Bx? — 15x «
—2X +$
®
X% + Bx — 2e
x— 32+ 2x2—17x + 6
x° — Bx?
Bx? — 17x
Bx—N5x
—2x+ 06
—2xX+ O
O

So x°+2x*—=17x+ 6+ (x — 3)

X2+ Bx — 2.

— Start by dividing the first term of the

polynomial by x, so that x3 + x = x2.

Next multiply (x — 3) by x?, so that
x2X (x — 3) = x3 — 3x2.

Now subtract, so that
(x3 4+ 2x2) — (x3 — 3x2) = 5x2.

Finally copy —17x.

Repeat the method. Divide 5x2 by x, so that
5x% +x = 5x.

Multiply (x — 3) by 5x, so that 5x X (x — 3)
= 5x% — 15x.

—— Subtract, so that (5x% — 17x) — (5x? — 15x)

= —2X.

— Copy 6.

Repeat the method. Divide —2x by x, so
that —2x +x = —2.

Multiply (x — 3) by —2, so that
—2X(x—-3)=-2x+6.

Subtract, so that (—=2x + 6) — (—2x + 6) = 0.

No numbers left to copy, so you have
finished.

This is called the quotient.




Divide 6x3 + 28x2 — 7x + 15 by (x + 5).

@
ox?
x + 5)6x® + 26x2 — 7x + 15
ox° + 30x2
—2x%' = 7x
L
@
ox? — 2x
x + 5)6x3 + 28x2 — 7x + 15
6x3 + 30x2
—2x% — 7x
—2x% —10x
2%+ 15 F
®
Ox>—2x+ 3
X + B5)ox® + 28x2 — 7x + 15
6x3 + 30x°
—2x% — 7x
—2x% — 10x
2x + 15 o
2x + 15

o)

So x>+ 28x2—7x+ 15+ (x+5)=
o6x? — 2x + 3.

Algebra and functions

Start by dividing the first term of the
polynomial by x, so that 6x3 + x = 6x2.

Next multiply (x + 5) by 6x?, so that
6x2 X (x + 5) = 6x3 + 30x2.

Now subtract, so that
(6x3 + 28x2) — (6x3 + 30x2) = —2x2.

Finally copy —7x.

Repeat the method. Divide —2x? by x, so
that —2x2 + x = —2x.

Multiply (x + 5) by —2x, so that
—2x X (x + 5) = —2x% — 10x.

Subtract, so that
(—2x? — 7x) — (—2x? — 10x) = 3x.

Copy 15.

Repeat the method. Divide 3x by x, so that
3x +x=3.

Multiply (x + 5) by 3, so that
3X (x+5)=3x+15.

Subtract, so that (3x + 15) — 3x + 15) = 0.

1

| Ll
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Divide —3x* + 8x% — 8x2 + 13x — 10 by (x — 2).

BEIRNG
—ZyBe L
x — 2)—3x* + 8x® — &x2 + 13x — 10
—3x% + 6x>
2x7 — Bx2e [
@
—3x3 + 2x2+ L
x — 2)=3x* + 8x® — &x2 + 1%x — 10
—3x* + ox® —
2x% — 8x?
2x° — 4x? —
Sa 1By
®
—3x2 + 2x% — 4x» L
x — 2)—3x* + 8x® — &x2 + 13x — 10
—3x* + 6x°
2x° — 8x? —
2x° — 4x?
—4x% 4+ 12x
—4x% + &x (
BY — 10—

@

—2x°+2x* —4x + 5+
x — 2)—2x*+ 8x2 — 8x2 + 13x — 10

—3x* + ox®
2x° — 8x?
2x° — 4x?
—4x% + 13x
—4x% + 8x 1
- Bx—10

5x — 10
x—oJ

So —3x*+ 8x° — 8x? +12x — 10 +~ (x — 2)
=—3x°+ 2x* — 4x + 5.

Start by dividing the first term of the
polynomial by x, so that —3x* + x = —3x3.

Next multiply (x — 2) by —3x3, so that
—3x3 X (x — 2) = —3x*+ 6x3.

Now subtract, so that
(—3x* 4 8x3) — (—3x* + 6x3) = 2x3.

Copy —8x2.

Repeat the method. Divide 2x3 by x, so that
2x3 + x = 2x2.

Multiply (x — 2) by 2x2, so that
2x%2 X (x — 2) = 2x3 — 4x2.

Subtract, so that
(2x3 — 8x2) — (2x3 — 4x?) = —4x2.

Copy 13x.

Repeat the method. Divide —4x? by x, so
that —4x2 + x = —4x.

Multiply (x — 2) by —4x, so that
—4x X (x — 2) = —4x? + 8x.

Subtract, so that
(—4x? 4+ 13x) — (—4x2 + 8x) = 5x.

Copy —10.

Repeat the method. Divide 5x by x, so that
S5x +x=5.

Multiply (x — 2) by 5 so that
5X(x—2)=>5x-10.

Subtract, so that (5x — 10) — (5x — 10) = 0.



b

Algebra and functions

1 Divide:
ax3+6x2+8x+3by(x+1) b x3 + 10x? + 25x + 4 by (x + 4)
c x3+7x2-3x—54by (x +6) d x3+9x%2+ 18x — 10 by (x + 5)
e x}—x2+x+14 by (x +2) f x3+x2—7x—15by (x — 3)
g x3—-5x2+8x—-4by (x —2) h x3-3x2+8x-6by (x—1)
i x3-8x2+13x+10by (x - 5) j x3—-5x2-6x—-56by (x—7)
2 Divide:
a 6x3+27x>+ 14x + 8 by (x + 4) b 4x3+9x2—-3x - 10 by (x + 2)
¢ 3x3—10x>— 10x + 8 by (x — 4) d 3x3 - 5x%—4x — 24 by (x — 3)
e 2x3+4x2-9x -9 by (x + 3) f 2x3— 1542+ 14x + 24 by (x — 6)
g 3x*+2x2-2x—-7byx+1) h —2x3+5x%2+ 17x — 20 by (x — 4)
i —5x%—27x2+23x+30 by (x + 6) j —4x*+9x2-3x+2by (x - 2)
3 Divide:

a x*+5x3+2x2-7x+2by (x +2)

b x*+ 11x3 + 25x2 - 29x — 20 by (x + 5)

c 4x*+ 14x® + 3x2 — 14x — 15 by (x + 3)

3x*— 7x3 - 23x% 4+ 14x — 8 by (x — 4)

—3x*+9x3 — 10x2 +x + 14 by (x — 2)

3x° + 17x% + 243 — 38x2 + 5x — 25 by (x + 5)

6x° — 19x* + x3 + x2 4+ 13x + 6 by (x — 3)

—5x5 + 7x* + 2x3 - 7x2+ 10x — 7 by (x — 1)

2x6 — 11x° + 14x* — 16x3 + 36x2 — 10x — 24 by (x — 4)
—x6+ 4x5 — 4x* + 4x3 - 5x%2+ 7x — 3 by (x — 3)

Divide x* — 3x — 2 by (x — 2).

‘-l 0 : oq * ﬂ &

X%+ 2x +1
x—2)x3+ Ox% — 3x — 2
B — Dx2 Use 0x? so that the sum is laid out correctly.
—hx? Subtract, so that
2x° — 2x (3 + 0x2) — (x3 — 2x2) = 2x2.
2x% — 4x
x—2
x—2
The number remaining after a division is
O called the remainder. In this case the
remainder = 0, so (x — 2) is a factor of
x3—3x-2.

So xX°—=2x—2+(x—2)=

[ x*+2x+ 1is called the quotient.
X2+ 2x + 10




Divide 3x3 — 3x2 — 4x + 4 by (x — 1).

Divide —4x by x, so that —4x + x = —4.

[ Subtract, so that
(Bx3—3x) - Bx3-3x)=0.

—— Copy —4x and 4.

3x? —4
x — 1)3x5 — 3x2 — 4x + 4
2x° — Bx?
O 4x + 4+
—4x + 4

0

3x2 — 4.,

2x° + 3x — 4
x — 4)2x® — Bx% — 16x + 10
2x° — &x?
3x? — 1ox
3x% — 12x
—4x + 10

—4x + 16
-0

5o the remainder is — 0.

1 Divide:
ax3+x+10by (x +2)
b 2x3-17x +3 by (x + 3)
¢ —3x3+50x — 8 by (x — 4)

2 Divide:
a x*+x>-36Dby (x—3)
b 2x3+9x?+ 25 by (x + 5)
¢ —3x3+11x2-20 by (x — 2)

So X°—3x°—4x+4+(x—1)=

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

(x — 4) is not a factor of 2x3 — 5x2— 16x + 10
as the remainder # 0.

Hint for question 2:
Use Ox.



Algebra and functions

b

3 | Divide:
ax3+2x2-5—-10by (x +2)
b 2x3 - 6x2+ 7x — 21 by (x — 3)
¢ —3x3+21x>—4x+28 by (x — 7)

4  Find the remainder when:
a x3+ 4x% — 3x + 2 is divided by (x + 5)
b 3x% - 20x?+ 10x + 5 is divided by (x — 6)
¢ —2x3+ 3x%+ 12x + 20 is divided by (x — 4)

5 | Show that when 3x® — 2x2 + 4 is divided by (x — 1) the remainder is 5.
6 Show that when 3x* — 8x3 + 10x2 — 3x — 25 is divided by (x + 1) the remainder is —1.

7  Show that (x + 4) is a factor of 5x° — 73x + 28.
Hint for question 8:

3x3—8x—8 Divide 3x3 — 8x — 8 by
P (x —2).

8  Simplify

9 Divide x* - 1 by (x — 1). Hint for question 9:
Use 0x2 and Ox.

10 Divide x* — 16 by (x + 2).

1,3 You can factorise a polynomial by using the factor theorem:
If f(x) is a polynomial and f(p) =0, then x — p is a factor of f(x).

Example [E}

Show that (x — 2) is a factor of x® + x2 — 4x — 4 by:
a algebraic division
b the factor theorem

a x> +3x+2 . Divide x3 4+ x? — 4x — 4 by (x — 2).
Xx— 2>+ x2—4x— 4
x> — 2x?

3x% — 4x

2x% — ox
2x — 4
2x — 4

O The remainder = 0, so (x — 2) is a factor of

3 2 _
So (x — 2) is a factor of x° + x* — 4x — 4. x3 4+ x2— 4x — 4.




b fx)=x>+x>—4x—4"* Write the polynomial as a function.
f(2)= (22 + (2> —4(2) — 4+ Substitute x = 2 into the polynomial.
=84+4—8—4 Use the factor theorem:
=0 If f(p) = 0, then x — p is a factor of f(x).

Here p = 2, so (x — 2) is a factor of
X+ x2—4x — 4.
So (x — 2) is a factor of x° + x? — 4x — 4.

Factorise 2x3 + x%2 — 18x — 9.

f(x) = 2x° + x* —18x — 9 Write the polynomial as a function.
f(=N=2(=1°+(=1)2—=18(-1—-9=8
f(1) = 2(1)2 + (1)2 — 18(1) — 9 = —24

(1) =2(1) () &) —9 Try values of x, e.g. —1, 1, 2, 3, ... until you
f2)=2(2)°+ (2)* - 186(2) —9= —25 find f(p) = 0.
f(3) = 2(3)>+ (32 —18(3) —9=0

f(p) = 0.

50 (x - 5) 16 a faCtOl” O'F 2x5 + X2 - 18.’)6 - 9..—— Use the factor theorem:
If f(p) = 0, then x — p is a factor of f(x).

Here p = 3.
2x2+T7x + 3+
x—3)2x>+ x> —18x — 9
)2 5_ o2 — Divide 2x3 + x2 - 18x — 9 by (x — 3).
X- — oOX
7x? — 18x
7x? — 21x
i — & — You can check your division here:
Zy — O (x — 3) is a factor of 2x3+ x2—18x— 9, so
the remainder must = 0.
O °

2x° + x2 —18x — 9= (x — 3)(2x* + 7x + 3)
=(x—-3)2x+N)(x+3)

2x2+ 7x + 3 can also be factorised.




Algebra and functions

Given that (x + 1) is a factor of 4x* — 3x2 + g, find the value of a.

f(x) = 4x* — 2x* + a Write the polynomial as a function.
Use the factor theorem the other way
H—1) =0 around:
(== ‘— x — pis a factor of f(x), so f(p) =0
Here p= —1.
AH—N*=3(—-1)2+a=0 — Substitute x = —1 and solve the equation
for a.
Remember (—=1)* =1
4—-35+a=0

a= —1

Example [H] 4

Show that if (x — p) is a factor of f(x) then f(p) = 0. -

If (x = p) is a factor of f(x) then

f(x)=(x — p) X g(x)* g(x) is a polynomial expression.
Sof(p) = (p— p) X g(p)
i.e. f(p) = O X g(p)
So f(p) = O as required.

Substitute x = p.

p—p=0

Remember 0 X anything = 0.

]
1 Use the factor theorem to show that: :
a (x—1)isafactor of 4x3 —3x%2 -1 -
b (x + 3) is a factor of 5x* — 45x% — 6x — 18
Cc (x —4)is a factor of —3x3+ 13x2—-6x+ 8
2 Show that (x — 1) is a factor of x> + 6x% + 5x — 12 and hence factorise the expression
completely.
3 Show that (x + 1) is a factor of x* + 3x> — 33x — 35 and hence factorise the expression
completely.
J—

4  Show that (x — 5) is a factor of x3 — 7x2 + 2x + 40 and hence factorise the expression
completely.
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5 Show that (x — 2) is a factor of 2x3 + 3x2 — 18x + 8 and hence factorise the expression
completely.

6 FEach of these expressions has a factor (x + p). Find a value of p and hence factorise the
expression completely.

a x3—10x%2+ 19x + 30 b x3+x2—4x—4 c x3—4x2-11x+ 30

7  Factorise:
a 2x3+5x2—-4x-3 b 2x3 —17x%+ 38x — 15
c 3x3+8x2+3x-2 d 6x3+11x2-3x -2
e 4x3—12x%—7x + 30

8 | Given that (x — 1) is a factor of 5x3 — 9x2 + 2x + a find the value of a.
9 Given that (x + 3) is a factor of 6x* — bx2 + 18 find the value of b.

10 Given that (x — 1) and (x + 1) are factors of px® + gx> — 3x — 7

find the value of p and q. AL TR e

Solve simultaneous
equations.

1,4 You can find the remainder when a polynomial is divided by (ax — b) by using the
remainder theorem: b
If a polynomial f(x) is divided by (ax — b) then the remainder is f( )

a

Find the remainder when x3 — 20x + 3 is divided by (x — 4) using:
a algebraic division b the remainder theorem

a X2+ 4x — 4.

[

X —4)x3+0x2—20x + 3 Divide x3 — 20x + 3 by (x — 4).
ekl
¥3 — 4y2 Remember to use 0x2.
4x2 — 20x
4x2 — 16x
—4x + 3
—4x + 16
—1%

The remainder is —13.




b f(x)=x>—20x+3"
f(4) = (4)°> — 20(4) + 3
=64—80+3
=—13 |

The remainder is —12.

Example m
When 8x* —

f(x) = &x* — 4x° + ax2 — 1

f(-2) =3
M=z’ ta(—gf —1=3——T

8(=2)" -

Bli) ~4(~p) +alx) —1=3
%+%+%a—1=5

%,325 —
a=12

1 Find the remainder when:
a 4x3 - 5x?+ 7x + 1 is divided by (x — 2)
b 2x5 — 32x% +x — 10 is divided by (x — 4)
¢ —2x3+ 6x%+ Sx — 3 is divided by (x + 1)
d 7x3+ 6x> — 45x + 1 is divided by (x + 3)
e 4x*— 4x? + 8x — 1 is divided by (2x — 1)
f 243x* - 27x3 — 3x + 7 is divided by 3x — 1)
g 64x3 +32x% — 16x + 9 is divided by (4x + 1)
h 81x3 — 81x% + 9x + 6 is divided by (3x — 2)
i 243x%— 780x2 + 6 is divided by (3x + 4)
j 125x* + 5x3 — 9x is divided by (5x + 3)

Exercise

4x3 + ax? — 1 is divided by (2x + 1) the remainder is 3. Find the value of a.

Algebra and functions

Write the polynomial as a function.
Use the remainder theorem: If f(x) is d|V|ded

by (ax — b), then the remainder |sf

Compare (x — 4) to (ax — b), so a= 1 b 4
and the remainder is f(T)’ i.e. f(4).

Substitute x = 4.

Use the remainder theorem: If f(x) is divided
by (ax — b), then the remainder is f(9>

Compare (2x + 1) to (ax — b), so a=2,
b= —1 and the remainder is f(—3).

Using the fact that the remainder is 3,
substitute x = — and solve the equation
for a.

L

1

T8 B




When 2x3 — 3x% — 2x + a is divided by (x — 1) the remainder is —4. Find the value of a.
When —3x3 + 4x2 + bx + 6 is divided by (x + 2) the remainder is 10. Find the value of b.
When 16x® — 32x2 + cx — 8 is divided by (2x — 1) the remainder is 1. Find the value of c.
Show that (x — 3) is a factor of x® — 36x3 + 243.

Show that (2x — 1) is a factor of 2x3 + 17x2 + 31x — 20.

Hint for question 7:
f(x) = x? + 3x + q. Given f(2) = 3, find f(—2). First find q.

g(x) = x3 + ax? + 3x + 6. Given g(—1) = 2, find the remainder when g(x) is divided by
(3x — 2).

The expression 2x3 — x2 + ax + b gives a remainder 14 when divided by (x — 2) and a
remainder —86 when divided by (x + 3). Find the value of a and b.

Hint for question 10:

. 3 2 _ . . . . _
The expression 3x° + 2x* — px + q is divisible by (x — 1) but Solve simultaneows

leaves a remainder of 10 when divided by (x + 1).

equations.
Find the value of a and b.
Simplify these fractions as far as possible:
3x* - 21x x2—2x — 24 22+ 7x — 4
Y X2-7x+6 € m2iox+4

Divide 3x3 + 12x2 + Sx + 20 by (x + 4).

2x3+3x+5
x+1

Simplity

Show that (x — 3) is a factor of 2x3 — 2x? — 17x + 15. Hence express 2x3 — 2x? — 17x + 15 in
the form (x — 3)(Ax? + Bx + C), where the values A, B and C are to be found.

Show that (x — 2) is a factor of x® + 4x2 — 3x — 18. Hence express x* + 4x? — 3x — 18 in the
form (x — 2)(px + q)?, where the values p and q are to be found.

Factorise completely 2x3 + 3x% — 18x + 8.

Find the value of k if (x — 2) is a factor of x3 — 3x> + kx — 10.



Algebra and functions

8 Find the remainder when 16x° — 20x* + 8 is divided by (2x — 1).
9  f(x) =2x%+ px + q. Given that f(—3) = 0, and f(4) = 21:
a find the value of p and ¢
b factorise f(x)
10 h(x) =x3+ 4x2+ rx + 5. Given h(—1) = 0, and h(2) = 30:
a find the value of r and s
b find the remainder when h(x) is divided by (3x — 1)
11 g(x) = 2x%+ 9x% — 6x — 5.
a Factorise g(x)
b Solve g(x) =0
12 The remainder obtained when x® — 5x2 + px + 6 is divided by (x + 2) is equal to the
remainder obtained when the same expression is divided by (x — 3). 1
o

Find the value of p.

13 The remainder obtained when x3 + dx? — Sx + 6 is divided by (x — 1) is twice the remainder
obtained when the same expression is divided by (x + 1).
Find the value of d.

14 a Show that (x — 2) is a factor of f(x) = x% + x2 — 5x — 2.
b Hence, or otherwise, find the exact solutions of the equation f(x) = 0. 9

15 Given that —1 is a root of the equation 2x3 — 5x2 — 4x + 3, find the two
positive roots. 9

L

Summary of key points

1 If f(x) is a polynomial and f(a) = 0, then (x — a) is a factor of f(x).

LA

2 If f(x) is a polynomial and f(g) =0, then (ax — b) is a factor of f(x).

3 If a polynomial f(x) is divided by (ax — b) then the remainder is f(g).
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