
Chapter 4 Factors and Polynomials

1. has a factor of . When is divided by𝑝(𝑥) = 𝑎𝑥3 + 3𝑥2 + 𝑏𝑥 − 12 2𝑥 + 1 𝑝(𝑥) 
the remainder is 105.𝑥 − 3 

a. Find the value of a and of b.

[5]

b. Using your values of a and b, write p (x) as a product of and a2𝑥 + 1
quadratic factor.

[2]

c. Hence solve 𝑝(𝑥) = 0.

[2]
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p( -) =- 3 +5 -2 - 12
0 =
-a +6 - 4b-96

o =-a-ub - 90

a+4b =
-
90 -0x3

p(3) =27a
+27 +3b - 12

105 =27a+3b +15

27a+3b =90 -2x4
6+4b =-90

-Sat==e I 4b =- 96

-
a

=630
b =
- 24

a =6

2x+ 1Itcere
p(x) =1322-12) (2x

+1)

2

- 24x-12
- 242-12

-

p(x) =(3x2-12)(2x+1)

Ex-12 =0 2x +1 =0

2x = - 1

3x =12
2
=4

x =

-I
x

x =

I2



2. , where a and b are integers. has a remainder𝑝(𝑥) = 6𝑥3 + 𝑎𝑥2 + 12𝑥 + 𝑏 𝑝(𝑥) 
of 11 when divided by and a remainder of when divided by .𝑥 − 3 − 21 𝑥 + 1

(a) Given that ,find Q(x), a quadratic factor with numerical𝑝(𝑥) = (𝑥 − 2)𝑄(𝑥) 
coefficients.

[6]

(b) Hence solve 𝑝(𝑥) = 0.

[2]
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p(x) =6x+ax+12x
+b

p(- 1)
=
- 21

p(3) =11

162+9a+36+b =11
-6 +a - 12 +b =-

21

9a+b =
- 187 -a=87
-

-8a =184

a =- 23

b =- 3 - a
=
- 3 +23

p(x) =6x-23x+12x +20
=20

alix-10
x-2 ↳zenteener

I11x1222
-

-10x +20

- 10x +20
-

&(x) =6x- 112-10

(x -x) (6x2-11x -10)
=0

x =2 or (2x- 5)(3x
+2) =0

x =zorx
= -
2

3



3. DO NOT USE A CALCULATOR IN THIS QUESTION.

𝑝(𝑥) = 15𝑥3 + 22𝑥2 − 15𝑥 + 2

(a) Find the remainder when p(x) is divided by x + 1.

[2]

(b) (i) Show that x+2 is a factor of p(x).

[1]

(ii) Write p(x) as a product of linear factors.

[3]
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p(.1) =- +22+45 +2
=24

p(x) =15x
+22x2 - 15x +2

p(-2) =- 120 +88 +30 +2

- 0

:.x +2 is a factor of pin).

15x2 =8x+1
-

x+2 15x+22x2- 15x
+2I

isn I3022
-

-8x-15x

-c
x +2

x+2

-

p(x =(x+2)(15x-8x+1)

(x+2)(3x- 1) (5x
- 1)



4. The polynomial , where a and b are integers, has a𝑝(𝑥) = 6𝑥3 + 𝑎𝑥2 + 𝑏𝑥 + 2 
factor of 𝑥 − 2.

a. Given that find the value of a and of b.𝑝(1) =− 2𝑝(0),

[4]

b. Using your values of a and b,
i. find the remainder when p (x) is divided by ,2𝑥 − 1

[2]

ii. factorise p (x) .

[2]
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p(1) =6 +a +b+2

=a+b +S

p(0) =2

p(x =- 2p(0)
a+b+0 =- 4

a+b =
- 12 -4

p(z)
=48 +4a +2b +2

=Iti
a =- 13

b =- 12 -a

=- 12 +13

=I

p(x) =6x3-13x+x+2

P(k) =G - ++2

=O

2x- 1 ↳getanee
paxc

=12x-1) (3x-5x- 2)
-

=(2x-1)(x-2)(3x
+1)

-4x+2

-4x+2

T



5. The polynomial , where a and b are constants, has𝑝(𝑥) = 𝑎𝑥3 + 𝑏𝑥2 − 19𝑥 + 4
a factor and is such that𝑥 + 4 2𝑝(1) = 5𝑝(0).

a. Show that where A, B and C are integers𝑝(𝑥) = (𝑥 + 4)(𝐴𝑥2 + 𝐵𝑥 + 𝐶),

to be found.

[6]

b. Hence factorise .𝑝(𝑥)

[1]

c. Find the remainder when is divided by . (Chapter 12)𝑝'(𝑥) 𝑥

[1]
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p(x)
=ax+bx- 19x +4

p(- 4)
=-64a +16b+76

+4

0 = -64a +16b+80

64a-16b =80

4-b =
5 -0

p(i) =a+b - 19+4

=a+b- 15

2p(1) =2a+eb
- 30

5p(0)
=4x5 =20

2a+2b =50

a+b =25-2

4- b
=5

-
5a =30 p(x)

=6x+1922-19x +4
a =6 -5x+
b =25 -

a I sett/Gustasare2

=25 - 6

-
=19

- 5x-192
2.202

- 5H

p(x)
=(x+4)(6x- 5x

+1) +4

x+ 4

-

p(x) =(x+4)(6x-5x+1)

=(x+4)(2x-1)(3x
-1)

pax) =18x+35x-19

R ==19



6. DO NOT USE A CALCULATOR IN THIS QUESTION.

𝑝(𝑥) = 2𝑥3 − 3𝑥2 − 23𝑥 + 12 

a. Find the value of 𝑝( 1
2 ).

[1]

b. Write p(x) as the product of three linear factors and hence solve p(x) = 0.

[5]
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p(t) =2 - 5 - 2 +1

=
O

2

2x- 1Nateene
- 2x
-

-24x+12

- 24x +12
-

p(ac
=(2x-1)(x-x- 12)

=(2x-1)(x
-4)(x+3)

p(x) =0

set
or

x=4 or x
= -3


