Pearson Edexcel A Level Further Mathematics 9FMO

Core Pure — 04 Roots of Polynomials

Time allowed: 1 hour and 30 minutes

School: www.CasperY C.club
Name:

Teacher:

How I can achieve better:

Last updated: February 5, 2026

Question

Points

Score

1

2

11

10

10

Total:

82




9FMO Unit Test — Core Pure — 04 Roots of Polynomials

1. The quadratic equation

522 —4r+2=0

has roots a and /.

(a) Write down the value of @ + 8 and the value of af. 2]
(b) Find the value of a? + 2. 2]
(c) Find a quadratic equation which has roots 4]
1 1
gand E

giving your answer in the form px? + gz + r = 0, where p, ¢ and r are integers.
y g

Total: 8
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9FMO Unit Test — Core Pure — 04 Roots of Polynomials

2. Tt is given that a and 3 are roots of the equation 322 + 5x — 1 = 0.

(a) Find the exact value of o® + (3. 3]
(b) Find a quadratic equation which has roots QT; and %2, giving your answer in the form [5]

ax® + bx + ¢ = 0, where a,b and ¢ are integers.
Total: 8
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9FMO Unit Test — Core Pure — 04 Roots of Polynomials

3. The quadratic equation

472 +3x4+1=0

has roots a and /.

(a) Write down the value of (a + ) and the value of af. 2]
(b) Find the value of (a? + 3?). 2]
(c¢) Find a quadratic equation which has roots 4]

(4o — B) and (48 — «)

giving your answer in the form paz? + gxr +r = 0, where p,q, and r are integers to be

determined.

Total: 8
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9FMO Unit Test — Core Pure — 04 Roots of Polynomials

4. Tt is given that a and [ are roots of the equation
20> —Tx +4=0.

(a) Find the exact value of o? + 32 3]

(b) Find a quadratic equation which has roots % and g giving your answer in the form ax? + 3]

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

Total: 6
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9FMO Unit Test — Core Pure — 04 Roots of Polynomials

5. The quadratic equation

2 —2r+3=0
has roots a and /.
Without solving the equation,
(a) i. write down the value of (o + ) and the value of of8 5]
ii. show that o + 3% = -2
iii. find the value of o + 33
(b) i show that o* + 8% = (a® + 52)° — 2(aB)? [6]
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. find a quadratic equation which has roots

(a3 — B) and (B?’ — a)

giving your answer in the form pz? + gz + r = 0, where p, ¢ and r are integers.

Total: 11




9FMO Unit Test — Core Pure — 04 Roots of Polynomials

6. The quadratic equation
20> +4r—3=0

has roots a and . Without solving the quadratic equation,

(a) find the exact value of 5]
i. o? + (2
ii. o+ 3

(b) Find a quadratic equation which has roots ( @®+ ) and ( 32 + « ), giving your answer in 4]

the form ax? + bx + ¢ = 0, where a,b and ¢ are integers.

Total: 9
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9FMO Unit Test — Core Pure — 04 Roots of Polynomials

7. The cubic equation

203 +p2t +x4+q9g=0

where p and ¢ are real positive constants, has roots «, 5 and 7.

Given that a? + 3% ++2 = %

(a) show that p =5 3]
Given that

L1

a B v 2
(b) determine the value of ¢ 3]

Without solving the cubic equation,
(c) determine the value of (a« — 1)(6 — 1)(y — 1). 4]

Total: 10
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9FMO Unit Test — Core Pure — 04 Roots of Polynomials

8. The cubic equation 6]
az® +br® — 1da +24 =0

where a and b are constants, has roots «, § and . The cubic equation

w? — 129w +¢c=0

where ¢ is a constant, has roots (3a — 1), (35 — 1) and (3y — 1). Without solving either cubic

equation, determine the value of a, the value of b and the value of c.
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9FMO Unit Test — Core Pure — 04 Roots of Polynomials

9. The roots of the equation 8]

22 =22 —5r+6=0

are p,q and r.

Without solving the equation, find the value of

3 4

P

i (p—2)(g—2)(r—2)

i.

QW

42

iii. p3+ ¢+ 13
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9FMO Unit Test — Core Pure — 04 Roots of Polynomials

10. The roots of the equation 8]

=T —r+4=0

are «, 3,y and 9.
Without solving the equation, determine the value of
(a) 2+3+2+3

(b) (a=D@B-D(y-1©E 1)

(c) &®+ 3%+ + 6
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