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

EXERCISES:
(1) Given f{x) =2x’+3x* - 11x - 6

(a)  show that f(-3)=0. [1]

(b)Hence factorise f{x) completely. [3]

(c) Solve the equation f(x) = 0 completely [2]
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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*+ 4x— 12 is exactly divisible by (x + 3).

Find the constant 4, and solve the equation x* + Ax — 12 = 0 for this value of 4. [10]
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(4) (@) 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 @ and b. [8]
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(6) Given the polynomial x* — 4x*>— 17x + 60

(a) show that x — 3 is a factor. [1]

(b) By dividing, find the other factor and hence factorise the polynomial
completely. [3]

(c) Hence solve the equation x* — 4x* — 17x + 60 = 0. [2]
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(7) Given the polynomial f(x)=x"—x*- 12x - 12,

(2) 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 5. [8]

(b) Factorise the polynomial completely. [4]
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9

(9) The cubic function fis given by f(x)=x+ ax?— 28x + b where g and b are constants.
(x +2)is afactor of f(x) and, when f(x) is divided by (x - 1), aremainder of
~84 is obtained.

Find the values of @ and 5. [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.

(i)  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

(i1)  the other roots are b and -/b

(ii) ab+c=0.
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SOLUTIONS:
)
(@ &3

PAGS))

2=3) +3(=3) = 11(=3) - 6
—54+27+33-6
0

(b) If £(-3)=0 then (x+3) isa factor
To find the other factor, divide f(x) by (x + 3)

= F)
@)

2x* —=3x-2
(x+3) 2% +3x* -11x—6
2 + 6x2
—3x2—11x
=3x* — 9
-2x-6
—2x—6

(x+3)(2x?*-3x-2)
x+3)2x+DE-2)

© Jx
= @32+ Dx-2)
= x+3

X

0 or 2x+1=0 or x-2=0

-3, x=—l, x=2
2

@ @ JFx)
(x —2) is afactor of f(x)

= 7@

@y-@r+a@+bd

2a+b

When f(x) is divided by (x + 5) there is a remainder of —56

= J=5
(=5y -5y +a(-5)+b
-125-25-5a+5b

Sa-b

1+ {2) Ta
a

—56 using the remainder theorem
-56

=56

~94 - {2}

-98
-14
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Substitute a=-14 in {1}
2(-14H+p = -4
b 24
= fx) = X-x*-14x+24

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

7
S

¥ +x-12

(x—2) ¥ —x*—14x+24

©=2x
x* - 14x
2 — 2x
-12x + 24
=12x+24
= (x-2)p2+x—-12)
= -+ -3)

3

S

J(x) is exactly divisible by (x + 3)
> F3)
=3+ A(-3)-12
-27-34-12
A
S )

= X+4x-12
= 0

= 0

= 0

= -13

= ¥-13x-12

Divide f(x) by (x +3) tofind the other factor

f&

To solve X¥-13x-12
E+3)ec+ Dx—4)

x* —3x —4

x+3)%* +0x* ~13x—12

X +3x2
-3x* - 13x
=3 — 9x
- 4x-12
- 4x-12
(+3)(2-3x—4)
(x+3)x+ Dx—-4)

0
0

= x+3=0 x+1=0 x—4=0

X

= -3,-1,4
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“
(a) fx) = X+x*-x-10
f@ = @F+@r-@-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 — 2t
3 —x
3 — 6x
5x—10
5x—10
f&x) = G- +3x+5)
X+xt-x-10 = 0
= x-2)x*+3x+5) = 0
x-2 = 0 or ¥+3x+5 = 0
x = 2 a=1,b=3¢=5
V-4dac = 3FP—-4x1x5
= ~-11<0
= The quadratic has no real solution
= The equation has one real solution only
x=2
(5) fx) = 2X+ax*+bx-6
f(x) has a remainder of 12 when divided by (x —2)
= @ = 22 +ay+b(2)-6 = 12
4a+2b = 2 {1}
f(x) has a remainder of ~18 when divided by (x + 3)
= FE=3) = 2(-3Y+a(-3Y+b(-3)-6 = —18 using the remainder
theorem
9a-3b = 42 {2}
{1} =2 20+ = 1 {3}
{2} +3 3a-b = 14 {4}
{3} + {4} 5¢. = 15
= a = 3

Substitute a=3 in {3}
2(3)+ b
b

1
-5

27 +3x* - 5x -6

J®

% —4x* - 17x + 60
(3 -4 - 17(3) + 60
27-36-51+60
= 0
= (x—3) is a factor of f(x)

i

© @ Ft)
e

¥ - x=20
®) (x—3) ¥ —4x* =17x+60

£ =3x
-x-17x
- + 3x
—20x + 60
= 20x + 60

fx) = (x=3)x*-x-20)

& = E&-3)E+HE-5)
© fx) = 0
= E-3Nxx+Hx-5 = 0
= x=3=0 x+4=0 x-5=0
x = 3,-4,5
M @ (=) = (P-(2r-12(2-12
) = -8-4+24-12
(=2 = 0

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

(x+2) ¥ -x*-12x-12

F(x)

©+2x
-3 -12x
=3x% —6x
—-6x~12
—6x~12

= (x+2)E*-3x-6)

©) 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
. = bt Nb* —4ac
2a
_ =(-3)£4/(-3)" ~4x1x(-6)
2x1
R EVEE]
2
x=-137 or x=4.37 to2 decimal places
8) (@ fGx) = 2X-5+ax+b
F(x) divided by (x+ 1) gives a remainder of 20.
= f(=1) = 20 using the remainder theorem
2(-1P - 5(-1+a(-D)+b = 20
= a-b = =27 {1}

f(x) divided by (x—2) gives a remainder of —4

= 7@

2029 - 5@y +a(2)+b

2a+b

{1} + {2} 3a

-9

Substitute a=-9 in {2}

2(-9+bd

b

= @

—4 using the remainder theorem
-4
0 {2}

27
0

18
26 -5 -9x+ 18
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®) S

=When f (x) is divided by (x ~ 1)
cannot be a factor

S0

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

@

=(x —2) cannot be a factor

&2

(x +2) is a factor

21 - 5(1*=9(1) + 18
-6
a remainder of —6 is obtained. Hence (x — 1) v

2(=1) = 5(=17 — 9(=1) + 18
20

2028 — 527 - 9(2) + 18
-4

2(=2) - 5(-2)7 - 9(~2) + 18
0

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

2x* =9x +9

(x+2))2x* - 5x* -9x+18

2 +4x*
—9x* — 9x
—9x*-18x
9x+ 18
9x+18

(x+2)(2x* — 9x + 9)
(x+2)2x-3)(x-3)

F()
f& =
®
fx =
(x+2) is a factor
= £ =
=5 (-2 +a(-2y-28(-2)+b =
: 4a+b =

X+ax®-28x+b
0
0
48 {1

f(x) divided by (x—1) gives a remainder of —84

= s =
(P’ +a(1P-281)+b =

atb =

(1} -2} 30 =

- a =

—84 using the remainder theorem
-84
=57 {2}

9

o
2
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Substitute a=3 in {2}

3+b = -57
b = —60
F(x) = ¥+3%—28x—60

10y (& fx) = xX+bx+c
Where b and ¢ are constants (a= 1)

F(x) is exactly divisible by (x - 2)

= f@ =0
Q@P+b2)+c = 0
2b+c = 4 {1}

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

> f(=1) = -18 using the remainder theorem
1P +b-D+c = -18
b-c = 19 {2}
{1} + {2} 3 = 15
b = 5
Substitute 5=35 in {2}
5-¢ = 19
c = =14
= fx) = xX+5x-14

&) = @+DEx-2)

(1n

Let the roots be ¢, -‘1? B.

O (@f5)B) = -4
B=-4

(D) r-15x+

H

or X -—4x+

H R0
’—‘Mmm[oo

&

;nd 72+ 1/'3')(2—\/’)

20

(12)
Letthetoots be o, — ¢, and f.
P-ax?-bx—c =0
I€3) a+(—c)+B=a
B=a

@) (e)~o)+(a)a)+(-o)a) = =b
o?=b

s o=~b or a=-b
@  (@(Vb)-b)=c

-ab=c¢
ab+c¢ =0



