Further Maths _ _
N-Level Starter %9 Topic: Roots of Polynomials (1)

. g Chapter Reference: Core Pure 1, Chapter 4 i
1. The quadratic equation
x*+px + q=0
in which the coefficients p and q are real, has a complex root V5 — i.
a. Write down the other root of the equation 1)
b. Find the sum and product of the two roots of the equation. (3)
c. Hence state the values of p and g. @)
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Solutions

la.
(V5 + i B1
1b.
Sum of roots is 2v5 B1
Product is 6 M1A1
1c.
p=—2v5,0=6 gi
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Further Maths g
A-Level Starter %;Q

Topic: Roots of Polynomials (2)

10

. g Chapter Reference: Core Pure 1, Chapter 4

1. The cubic equation 3x*—9x2+6x + 2 = 0 has roots o, p and y.

Write down the values of o +  + v, aff + By + yo and afy. 3)
2. The cubic equation 323+ pz2+17z + q = 0, where p and q are real, hasaroot a = 1 + 2i.

a. Write down the value of another non-real root, £, of this equation. Q)
b. Find the value of the third root, vy, of this equation. 3)
c. Find the values of p and g. (3)
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Solutions

1.
at+tpB+y=3 Bl
af + By +ya=2 B1
aBy:—é Bl
2a.
[1-2i B1
2h.
-
ZocB—g Bl
aB+By+ya=% M1
_1 Al
=7=3
2C.
atBry=, apy=7' M1
p:—7 Al
q:—5 Al
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Further Maths g
A-Level Starter %;9

Topic: Roots of Polynomials (2)

g

. Ve Chapter Reference: Core Pure 1, Chapter 4 minutes
Activity
1. The equation,
x*—6x3—73x>+kx+m=0
has two positive roots a,3 and two negative roots y,8. It is given that op =y = 4.
a. Find the values of the constant k and m. (5)
b. Show that (o + B)(y + &) = —81 4)
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Solutions

1a.
a+tP+y+0=6 Bl
k = —(ByS + ays + afs + afy) M1
=—4B+a+85+y) M1
=-24 Al
m = afyd =16 Bl
1b.
Yapf = —73 B1
(o +B)(y +3) =ay + ad + Py + B5 M1
Zaﬁ - aﬁ _]/6 Al
= —-73—-4—-4 Al
= —81
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Further Maths : .
; < Tonic: Rosts of Polynomials (4) 8
A-Level Starter % Chapter Reference: Core Pure 1, Chapter 4 i '[
Activity Fhahs  ore Fure, minutes
1. Show that (af + By + yo)? = a?p? + P2 + y2a2 + 2afy(o + B + 7). 3)

2. ltis given that o, B and vy are the roots of the cubic equation x3 + px? — 4x + 3 = 0, where p is a constant.
1

Find the value of % + 5

+ yiz in terms of p. (5)
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Solutions

1.
Attempt at complete expansion M1
Obtain correct unsimplified answer Al
Obtain given answer correctly Al

2.
Ya=—p, Xaf = —4, afy = —3 B1
M1
Al

16 — 6

=6~ % M1
9 Al
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Further Maths : _
N-Level Starter @% Topic: Roots of Polynomials (5)

. g Chapter Reference: Core Pure 1, Chapter 4 i

1. The cubic equation 3x3 — 9x% + 6x + 2 = 0 has root a, B and y.

a. Write down the values of oo +  + yand of3 + By + ya. (2)
b. Find the value of a? + B2 + 2 2)
c. Use the substitution x = %to find a cubic equation in u with integer coefficients. (@)
d. Use your answer to part (c) to find the value of% + % + % @)
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Solutions

la.
a+pf+y=3,af+pPy+ya=2 B1
B1

1b.

o+ p2+yi=(a+ B +v)—2(af + By +va) M1
=9—-4=5 Al

1c.

3 9 6 .

B ytes M1

2ud +6u2—9u+3=0 M1

1d.

1 1 1

—+—+=-=-3 M1

a B vy Al
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