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C.EM. - YR 12 -EXT.1 REVIEW OF POLYNOMIALS I

EXERCISES:
(D) Given fix) =2x*+3x* - 11x - 6

(a)  showthat f(-3)=0.

(b)Hence factorise f{x) completely.

(c) Solve the equation f(x) = 0 completely
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(2) The polynomial x’ — x* + ax + b has x — 2 as a factor. When the polynomial is divided by
x + 5 there is a remainder of —56.

(a) By obtaining two simultaneous equations, find the values of @ and b. [4]

(b) Find the other factors of the polynomial. [3]
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(3) The cubic polynomial x*+ Ax — 12 is exactly divisible by (x + 3).

Find the constant 4, and solve the equation x* + 4x — 12 = 0 for this value of 4. [10]
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(4) (a) Show that (x —2) is a factor of the polynomial x*+x* - x — 10. [1]

(b) Find the other factor. Hence show that there is only one solution of the
equation x’+x*—x-10=0. [6]
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(5) When the polynomial 2x* + ax® + bx — 6 is divided by x — 2 there is a remainder of 12.
When the polynomial is divided by x + 3 there is a remainder of —18. By
obtaining two simultaneous equations, find the values of a and 5. [8]
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(6) Given the polynomial x* —4x*— 17x + 60

(a) show that x — 3 1is a factor.

(b) By dividing, find the other factor and hence factorise the polynomial
completely.

(c) Hence solve the equation x* —4x* - 17x + 60 = 0.

[3]

[2]
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(7) Given the polynomial f(x)=x*—-x*— 12x — 12,

(a) show f(-2)=0. [1]

(b) Hence factorise the polynomial as a product of two factors. [3]

(c) Find, to 2 decimal places, the other values of x for which f(x)=0. [2]
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(8) When the polynomial 2x* - 5x*+ax + b is divided by (x +1), the remainder is 20.
When the polynomial is divided by (x —2) the remainder is —4.

(a) By obtaining two simultaneous equations, find the values of a and b. [8]

(b) Factorise the polynomial completely. [4]
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(9) The cubic function fis given by f(x)=x"+ ax’ — 28x + b where g and b are constants.
(x +2)is a factor of f(x) and, when f(x) is divided by (x - 1), a remainder of
—84 is obtained.

Find the values of a and b. [8]
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(10) A quadratic function is exactly divisible by (x —2) and leaves a remainder of —18
when divided by (x + 1). (Assume a=1)

(a) Find the quadratic function. [4]

(b) Factorise it completely. [1]
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(11)
Of the three roots of the cubic equation x>—15x+4 = 0, two are reciprocals.

(i) Find the other root.

(ii)  Find all the roots and verify that two of them are reciprocals.
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(12)
The cubic polynomial equation x} = ax?+ bx + ¢ has three real roots, two
of which are opposites. Prove that

(i) one of the roots is a

(i) the other roots are Jb and /b

(i) ab+c=0.
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SOLUTIONS:
®
@ f3) = 23y +3(-3P-11(-3)-6
= —54+27+33-6
f3) = 0
®) If f(-3)=0 then (x-+3) isa factor

©

@ @

To find the other factor, divide f(x) by (x + 3)

2x* —3x-2
(x+3))2x* +3x* -11x -6
26 + 6x7

—3x2-11x

=3x* — 9
-2x—-6
—2x—~6
= f® = (@E+3)(2x*-3x-2)

f&x) = x+3)2x+DE-2)

f@® =0
= @+ +DE-2) = 0
= x+3 = 0 or 2x+1=0 or x— 2=0
x = -3 x= 1 , x=2
2
fx) = £-xtax+bd
(x —2) is a factor of f(x)
> f@ =0
@-@r+a@+bd = 0
2a+b = -4 - {1}
When f(x) is divided by (x + 5) there is a remainder of —56
= f(=5) = —56 using the remainder theorem
(=3P -(P+a-5)+b = =56
-125-25~5a+b = =56
Sa-b = 94 - {2}
{1} + {2} 7a = -98
a = -14
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Substitute a=-14 in {1}

A-14)+b = -4
b = 24
= S = ¥-x¥-14x+24

(b) To find the other factors divide f(x) by x—2

2

x° +x-12
(x-2))x —x*-14x+24
=2
X —14x
X — 2x
-12x +24
—12x+24
Fx = @x=-2)F+x-12)
S&x) = G-2)x+4)x-3)
3
fx = XP+A4Ax-12
f(x) is exactly divisible by (x+ 3)
= f=3 = 0
(3P +AE3)-12 = 0
-27-34-12 = 0
A = -I3
fx) = ¥-13x-12
Divide f(x) by (x+3) tofind the other factor
¥ —3x —4
x+3)x> +0x? - 13x-12
¥ +3x2
—3x*—13x
32— 9x
- 4x—12

—4x—-12
fG = (3 n 3x —_4)
x+DEx+DE-4)

To solve ¥-13x-12 = 0
E+Hx+Dx-4 = 0
= x+3=0 x+1=0 x-4=0

x = =3,-1,4
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@
(@) fx) = X+x—-x-10
f@ = @P+@-@-10
= 0
= (x — 2) is a factor of the polynomial
(b) To find the other factor divide f(x) by (x—2)
x +3x+5
(x=2))%* +x* —x-10
X =2
3 —x
3= 6x
5x—10
Sx—10
&) = (-2 +3x+5)
¥+x*-x-10 = 0
= x=2)*+3x+5) = 0
x-2 = 0 or ¥+3x+5 = 0
x = 2 a=1,b=3¢=5
b-dac = 3-4x1x5
= -11<0
=> The quadratic has no real solution
= The equation has one real solution only
x=2
®) fx) = 2X+ax*+bx-6
f(x) has a remainder of 12 when divided by (x —2)
= f = 220 +a2y+b(2)-6 = 12
4a+2b = 2 {1}
f () has aremainder of —18 when divided by (x + 3)
= f(3) = 2(-3Y+a(-3P+b(-3)-6 = —18 using the remainder
theorem
9a-3b = 42 2}
{1} +2 2a+tbh = 1 {3}
{2} +3 3a-b = 14 {4}
{31 + {4} 5 = 15
= a =
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Substitute a=3 in {3}

© @ o)
e

203)+b

b

S

= 1
-5

= 2+ -5x-6

x*—

3y

4 —17x + 60
~4(3) - 17(3) + 60

27-36-51+60

0

= (x—3) is afactor of f(x)

¥ - x-=20

(b) (x—3) ¥ —4x* —17x+60

X =3x

F&)
F&)

—-x*—17x

= + 3x
—20x + 60
—20x + 60

(x—3)(x* —x—20)
x-3Nx+t4)x-5)

(©) fx)
= (x— 3 +4)x—5)
= x—3=0 x+4

X

o @ (=2
(-2

(b) = (x+2) isafactor

!

(-2

¥ — (<22 = 12(=2) - 12

-8-4+24-12

0

To find the other factor divide f(x) by (x +2)
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¥ =3x -6

(x+2) X -x*-12x-12
£42x
-3x*-12x
=3x2 —6x
—-6x—-12
—6x—12

f(x) = (@E+2)E*-3x-16)

(c) The other values of x for which f(x)=0 are given by
*-3x-6 = 0
This does not factorise
a=1 b=-3 c=-6

. = —b++/b? ~4ac
2a
_ (=3)£4(-3) —4x1x(-6)
B 2x1
.~ 3x3
2

x=-137 or x=437 to 2 decimal places

8) (a) f&x) = 2X¥*-5%+ax+b
f(x) divided by (x+ 1) gives a remainder of 20.
= f(=1) = 20 using the remainder theorem
2-1Y - 5-D*+a-)+b = 20
= a-b = =27 {1}
f(x) divided by (x —2) gives a remainder of -4
= f(2) = —4 using the remainder theorem
2P =52V +a(2)+b = 4
2a+b = 0 {2}
{13+ {2} 3¢ = 27
-9
Substitute a=-9 in {2}
2(-9+b = 0
b = 18
= fG&) = 20-52-9%x+18
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(®) S 201y =51y -9 +18
= -6

=When f (x) is divided by (x — 1) aremainder of —6 is obtained. Hence (x — 1)

cannot be a factor

SE=D

20
=(x + 1) cannot be a factor.

f@

2027 =52y -9(2)+ 18
-4
—=(x —2) cannot be a factor

VAG))

o

(x+2) is a factor

Divide f(x) by (x +2) to find the other factor

2x" 9% +9
(x+2) 2x* =5x* ~9x+18
2% +4x°
-9%* - 9x
—9x—18x
9x + 18
9x+18
fx) = (x+2)2x*-9%x+9)
fx) = (Gx+2)2x-3)(x-3)
®
f(x) = X+a’-28x+b
(x+2) is a factor
= f2) = 0
= (2P +a(-2-28(-2)+b = 0
: 4a+b = -48 {1}
f(x) divided by (x—1) gives a remainder of —84
= f(1) = -84 using the remainder theorem
(¥ +a(1)-28(1)+b = -84
a+b = =57 {2}
{1} - {2} 30 = 9

= a = 3

2(=1) = 5(=1)2 - 9(~1) + 18

2(=2) = 5(=2) = 9(=2) + 18
0
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Substitute a=3 in {2}

3+b = -57
b = -60
F(¥) = ¥+32—28x-60
10) (a fx) = x*+bx+c

Where b and ¢ are constants (g = 1)

F(x) is exactly divisible by (x —2)

= f@ = 0
Qy¥+5b6Q2)+c = 0
2b+c = -4 {1}

Jf(x) leaves a remainder of —18 when dividing by (x + 1)

= f(1) = -18 using the remainder theorem
(-1 +b(-1)+c = -18
b-c = 19 {2}
{1} + {2} 3 = 15
b =
Substitute 5=5 in {2}
5-¢c = 19
c = =14
= flx) = XF+5x-14

&) = &+NE-2)

(I

Let the roots be o, 51?' B.

O @(&)8)=-4
B=-4

) ¥-15x+4 =0
(x+4)x*-4x+1) = 0
A x=—4
or 2-4x+4=3
(x-2*=3
Lx=2+03 or x=2-43
and (2++3)(2-43) =1

20

(12)
Let thetoots be o, —¢z, and f.
B-ax?-bx-c=0
@ o+(—-c)+B=a

B=a

@) (a)(~o)+(a)a)+{-a)a) = ~b
al=1b

na=Ab o o=—+b
@ @)=

—ab=c
ab+c=0



