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(@) The quadratic equation x? — 2x + 4 = 0 has roots ¢ and f3.

(i) Write down the valuesof o + 8 and of3. [2]
(ii) Show that o + 2 = —4. (2]
(iii) Hence find a quadratic equation which has roots o and 2. [3]

(b) The cubic equation x> — 12x? + ax — 48 = 0 has roots p, 2p and 3p.
(i) Find the value of p. [2]

(ii) Hence find the value of a. [2]
(Q8, June 2005)

Use the substitution X = u + 2 to find the exact value of the real root of the equation

X3 - 6x° +12x - 13 = 0. [5]
(Q4, Jan 2006)

The roots of the equation
X2 -9 +27x-29=0

are denoted by o, 8 and vy, where o isreal and 8 and y are complex.

(i) Writedown thevalueof oo + 8 + 7. [1]
(if) Itisgiventhat B = p+iq, whereq > 0. Find the value of p, in terms of . [4]
(iii) Write down the value of ofy. [1]
(iv) Findthevalue of g, interms of o only. [5]

(Q10, Jan 2006)

One root of the quadratic equation x> + px + q = 0, where p and q are redl, is the complex number
2-3i.

(i) Write down the other root. [1]

(i) Find the valuesof p and q. [4]
(Q3, June 2006)

The cubic equation x> — 2x% + 3x+ 4 = O hasroots c, § and .
(i) Writedown thevaluesof o+ +y, o + By + ya and affy. [3]

The cubic equation x© + px? + 10x + g = 0, where p and q are constants, has roots o + 1, B+ 1and
Y+ 1

(i) Find the value of p. [3]

(iii) Find the value of q. [5]
(Q10, June 2006)
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6 The quadratic equation x? + 5x + 10 = 0 has roots ¢ and B.

(i) Write down the values of o + 8 and of3. [2]
(i) Show that o? + B2 = 5. [2]
(iii) Hence find a quadratic equation which has roots % and g. [4]

(Q7, Jan 2007)

7 Thecubic equation 3x% — 9x% + 6x+ 2 = O hasroots «, 8 and 7.

(i) (@ Writedownthevaluesof oo+ +yand aff + By + yo. [2]

(b) Find thevalue of a? + B2 + y°. [2]

(i) (@) Usethe substitution x = % to find a cubic equation in u with integer coefficients. [2]
. . 1 1 1

(b) Useyour answer to part (ii) (a) to find the value of p + E + ? [2]

(Q6, June 2007)

8  Thecubic equation 2x° — 3x? + 24x+ 7 = O hasroots o, 8 and .

(i) Usethe substitution x = G to find a cubic equation in u with integer coefficients. [2]

.. . . 1 1 1

(ii) Hence, or otherwise, find thevalueof — + — + —. [2]
of By vo

(Q3, Jan 2008)

9 (i) Show that o® + B2 = (o + B) - 3aB(ax + B). [2]

(i) The quadratic equation x> — 5x + 7 = 0 has roots o and 8. Find a quadratic equation with roots
o and 3. [6]

(Q9, Jan 2008)

10  Thecubic equation x> + ax? + bx + ¢ = 0, where a, b and c arereal, has roots (3 + i) and 2.
(i) Write down the other root of the equation. [1]

(ii) Find thevaluesof a, band c. [6]
(Q6, June 2008)

11 The quadratic equation x? + kx + 2k = 0, where k is a non-zero constant, has roots ¢ and 8. Find a
quadratic equation with roots % and g. [7]
(Q8, June 2008)
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(i) Show that (o — B)? = (a + B)? — 4af. [2]
The quadratic equation x? — 6kx + k? = 0, where k isa positive constant, has roots o and 8, with o > .
(i) Show that oo — B = 4v2k. [4]

(iii) Hence find a quadratic equation with roots oz + 1 and 3 — 1. [4]
(Q8, Jan 2009)

. , , 1 1
The roots of the quadratic equation x? + x— 8 = O are p and g. Find the value of p+ g+ F_3 + (_1 [4]

(Q4, June 2009)

The cubic equation X3 + 5x? + 7 = O has roots o,  and .
(i) Usethe substitution x = v/u to find a cubic equation in u with integer coefficients. [3]

(ii) Hence find the value of o®B2 + B2y? + y?02. [2]
(Q5, June 2009)

The cubic equation 2x° + 3x — 3 = 0 hasroots o, 8 and y.
(i) Usethe substitution x = u— 1 to find a cubic equation in u with integer coefficients. [3]

(i) Hencefind thevalueof (a+1)(B +1)(y +1). [2]
(Q2, Jan 2010)

One root of the cubic equation x® + px2 + 6x + g = 0, where p and q are redl, is the complex number
5-1i.

(i) Find thereal root of the cubic equation. [3]

(i) Find the values of p and q. [4]
(Q6, Jan 2010)

The quadratic equation x? + 2kx + k = 0, where k is a non-zero constant, has roots oc and B. Find a

=L 7
(Q7, June 2010)

. . . +
quadratic equation with roots o p B and

The quadratic equation 2x? — X + 3 = 0 has roots « and 8, and the quadratic equation x> — px+q =0

1 1
has roots o + p and 3 + E

(i) Show thatp= 2. [4]
(ii) Find the value of q. [3]

(Q8, Jan 2011)
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One root of the quadratic equation x? + ax + b = 0, wherea and b areredl, is 16 — 30i.

(i) Write down the other root of the quadratic equation.

(ii) Find the values of a and b.

The cubic equation x3 + 3x? + 2 = 0 hasroots ¢, 8 and 7.

. s 1
(i) Usethe substitution x = o to show that 4u® + 12u? + 9u -1 = 0.
. . 1 1 1 1 1 1
(i) Hencefmdthevaluesof—2+ﬁ+—2and 2ﬁ2+B2 5+ —>—.
o Y o Y ra

The cubic equation 3x> — 9x* + 6x + 2 = 0 has roots a, 4 and 7.
(i) Write down the values of a + 5 + v, a8 + fy + yo and afy.
The cubic equation x° + ax? + bx + ¢ = 0 has roots ¢, #* and y°.

(if) Show that ¢ = —3 and find the values of a and b.

[1]

[4]
(Q9, June 2011)

[5]

[5]

(Q10, June 2011)

[3]

[9]
(Q10, Jan 2012)

One root of the quadratic equation x* + ax + b = 0, where a and b are real, is the complex number 4 - 3i.

Find the values of a and b.

The quadratic equation 2x* +x+5=0 has roots a and p.

[4]
(Q3, June 2012)

1
(i) Use the substitution x = Ul to obtain a quadratic equation in u with integer coefficients. [3]
" N 1 1
(i) Hence, or otherwise, find the value of (&—]> <E —]). [3]

The quadratic equation x>+ x + k= 0 has roots o and B.

(i) Use the substitution x = 2u + 1 to obtain a quadratic equation in u.

a;l)(ﬁ;l

(ii) Hence, or otherwise, find the value of ( ) in terms of &.

(Q6, June 2012)

2]

[2]
(Q4, Jan 2013)
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25 (i) Show that (a8 + By + ya)* = &’ + By* + y*a” + 2afy(a+ B + ). 3]

(i) It is given that a, B and y are the roots of the cubic equation X+ px2 —4x+3=0,

where p is a constant. Find the value of Lz + 1 + Lz in terms of p. [5]

o4 ﬁ2
(Q9, Jan 2013)

26 The cubic equation +6xt+x-3=0 , where k is a non-zero constant, has roots «, 8 and 7.

Find the value of (¢ + 1)(B+ 1)+ (B+ 1)(y + 1) + (y + 1)(ex + 1) in terms of £. [6]
(Q8, June 2013)





