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9FM0 Unit Test – Core Pure – 04 Roots of Polynomials

1. The quadratic equation

5x2 − 4x+ 2 = 0

has roots α and β.

(a) [2]Write down the value of α + β and the value of αβ.

(b) [2]Find the value of α2 + β2.

(c) [4]Find a quadratic equation which has roots

1

α2
and

1

β2

giving your answer in the form px2 + qx+ r = 0, where p, q and r are integers.

Total: 8

www.CasperYC.club/9FM0 Last updated: February 5, 2026 Page 1 of 10



9FM0 Unit Test – Core Pure – 04 Roots of Polynomials

2. It is given that α and β are roots of the equation 3x2 + 5x− 1 = 0.

(a) [3]Find the exact value of α3 + β3.

(b) [5]Find a quadratic equation which has roots α2

β
and β2

α
, giving your answer in the form

ax2 + bx+ c = 0, where a, b and c are integers.

Total: 8
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3. The quadratic equation

4x2 + 3x+ 1 = 0

has roots α and β.

(a) [2]Write down the value of (α + β) and the value of αβ.

(b) [2]Find the value of (α2 + β2).

(c) [4]Find a quadratic equation which has roots

(4α− β) and (4β − α)

giving your answer in the form px2 + qx + r = 0, where p, q, and r are integers to be

determined.

Total: 8
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4. It is given that α and β are roots of the equation

2x2 − 7x+ 4 = 0.

(a) [3]Find the exact value of α2 + β2

(b) [3]Find a quadratic equation which has roots α
β
and β

α
giving your answer in the form ax2 +

bx+ c = 0 where a, b and c are integers.

Total: 6
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5. The quadratic equation

x2 − 2x+ 3 = 0

has roots α and β.

Without solving the equation,

(a) [5]i. write down the value of (α + β) and the value of αβ

ii. show that α2 + β2 = −2

iii. find the value of α3 + β3

(b) [6]i. show that α4 + β4 = (α2 + β2)
2 − 2(αβ)2

ii. find a quadratic equation which has roots

(
α3 − β

)
and

(
β3 − α

)

giving your answer in the form px2 + qx+ r = 0, where p, q and r are integers.

Total: 11
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6. The quadratic equation

2x2 + 4x− 3 = 0

has roots α and β. Without solving the quadratic equation,

(a) [5]find the exact value of

i. α2 + β2

ii. α3 + β3

(b) [4]Find a quadratic equation which has roots ( α2 + β ) and ( β2 + α ), giving your answer in

the form ax2 + bx+ c = 0, where a, b and c are integers.

Total: 9
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7. The cubic equation

2x3 + px2 + x+ q = 0

where p and q are real positive constants, has roots α, β and γ.

Given that α2 + β2 + γ2 = 21
4

(a) [3]show that p = 5

Given that

1

α
+

1

β
+

1

γ
=

1

2

(b) [3]determine the value of q

Without solving the cubic equation,

(c) [4]determine the value of (α− 1)(β − 1)(γ − 1).

Total: 10
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8. [6]The cubic equation

ax3 + bx2 − 14x+ 24 = 0

where a and b are constants, has roots α, β and γ. The cubic equation

w3 − 129w + c = 0

where c is a constant, has roots (3α − 1), (3β − 1) and (3γ − 1). Without solving either cubic

equation, determine the value of a, the value of b and the value of c.
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9. [8]The roots of the equation

x3 − 2x2 − 5x+ 6 = 0

are p, q and r.

Without solving the equation, find the value of

i. 3
p
+ 3

q
+ 3

r

ii. (p− 2)(q − 2)(r − 2)

iii. p3 + q3 + r3
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10. [8]The roots of the equation

x4 + x3 − 7x2 − x+ 4 = 0

are α, β, γ and δ.

Without solving the equation, determine the value of

(a) 2
α
+ 2

β
+ 2

γ
+ 2

δ

(b) (α− 1)(β − 1)(γ − 1)(δ − 1)

(c) α2 + β2 + γ2 + δ2
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