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Name:



January 2006

2 'The cubic equation
x3 +px2 +gx+r=0
where p, ¢ and r are real, has roots o, § and y.
(a) Given that
a+p+y=4 and ot + B+ 9% =20
find the values of p and g¢. (3 marks)

(b) Given further that one root is 3 + i, find the value of r. (5 marks)

June 2006

5 The cubic equation
23— 4z gz —(4—20) =0
where ¢ is a complex number, has roots o, f§ and y.
(a) Write down the value of:
O at+f+y; (1 mark)

i) wfy. (1 mark)

(b) Given that « = § + y, show that:

1 o=21; (1 mark}
(i) py =—(1+2i); (2 marks)
(i) ¢g=—(5+21i). (3 marks)

(¢c) Show that f and y are the roots of the equation

22 —2iz—(1+2i)=0 (2 marks)

(d) Given that f§ is real, find f§ and 7. (3 marks)




February 2007

3 The cubic equation
3 o2 sy
2 +2(l —i)z-+32(1l +i) =0
has roots «, f# and 7y .

(a) It is given that « is of the form ki, where & is real. By substituting z = £i into the
equation, show that & = 4. (3 marks)

(b) Given that § = —4, find the value of 7. (2 marks)

June 2007

2 The cubic equation
2 4 pz? 4 6z+g=0
has roots o, f and y.
(a) Write down the value of aff + fiy + ya. (1 mark)
(b) Given that p and ¢ are real and that o2 + % +92 = —12:

(1) explain why the cubic equation has two non-real roots and one real root;

(2 marks)
(11) find the value of p. (4 marks)
(c) Ome root of the cubic equation is —1 + 3i.
Find:
(i) the other two roots; (3 marks)

(i1) the value of g. (2 marks)




January 2008

4 The cubic equation
2 +it+3z—(1+1)=0
has roots o, § and 7.

(a) Write down the value of:

O a+p+y; (1 mark)
(i) af + By +yu; (1 mark)
(i) afy. (1 mark)
(b) Find the value of:
i o +B%+9%, (3 marks)
() o2B2 + B2 + y2a?; (4 marks)
(i) a?py2. 2 marks)
(c) Hence write down a cubic equation whose roots are o2, 2 and y2. (2 marks)
June 2008
3  The cubic equation
24 gz+ (18— 121) =0
where ¢ is a complex number, has roots o, § and 7y .
(a) Write down the value of:
i) afy, (1 mark)
(i) a+f+y. (1 mark)
(b) Given that § +y =2, find the value of:
1) o (1 mark)
iy pv, (2 marks)
(i) gq. (3 marks)

(¢) Given that 8 is of the form ki, where k is real, find § and y.

(4 marks)




January 2009
4 Ttis given that «, f§ and y satisfy the equations

o +f +y =1
o B2yt =5
o + 74y =23

(a) Show that aoff + fy +yx =3. (3 marks)
(b) Use the identity

B B2yt —ap By )= + B 193 3y

to find the value of afly. (2 marks)
(¢) Write down a cubic equation, with integer coefficients, whose roots are o, § and 7.
(2 marks)
(d) Explain why this cubic equation has two non-real roots. (2 marks)
(e) Given that « is real, find the values of «, f and y. (4 marks)
June 2009
3 The cubic equation
22+ pzt 42524 q=0
where p and ¢ are real, has a root o« =2 — 31.
(a) Write down another non-real root, §, of this equation. (1 markj
(b) Find:
(i) the value of af; (1 mark)
(i1) the third root, y, of the equation;, (3 marks)
(iii) the values of p and g¢. (3 marks)




January 2010

3 The cubic equation
273 +p22 +gz+16=0
where p and ¢ are real, has roots o, § and y.
It is given that o =2 4 2/31i.
(a) (i) Write down another root, 3, of the equation. (1 mark}
(i1) Find the third root, . (3 marks)
(i11) Find the values of p and q. (3 marks)
June 2010
4 The roots of the cubic equation
23 —222—|—pz—|—10=0
are o, 3 and y.
It is given that o + p° +9° = —4.
(a) Write down the value of o + f + 7. (1 mark)
(b) (i) Explain why «® — 202 +po +10=0. (1 mark)
(i) Hence show that
o+ B2y =p+13 (4 marks)
(iii) Deduce that p = —3. (2 marks)
{(c) (i) Find the real root o of the cubic equation 23 =22 -3,410=0. (2 marks)
(ii) Find the values of f and y. (3 marks)




January 2011

3(a)  Show that {1+i)° =2i—2. (2 marks)
(b) The cubic equation
22— (5 +1)2% + (9 +4i)z +k(1 +1) =0
where k is a real constant, has roots «, f and y.
It is given that « =1 +1.
() Find the value of k. (3 marks)
(iiy Show that §f+y =4. (1 mark)
(iii) Find the values of f and y. (5 marks)
June 2011
4 The cubic equation
22— 2224k =0 (k # 0)
has roots «, f§ and y.
(a) (i) Write down the values of x4+ f +y and aff + fiy + yo. (2 marks)
(i) Show that o2 4 2 + 92 =4. 2 marks)
(iii) Explain why o’ — 202 +k = 0. (1 mark)
(iv) Show that o’ + 3% ++° =8 — 3k. 2 marks)
(b)  Given that o* + 4 +9* =0
(i) show that k =2; (4 marks)
(i) find the value of a” + > + 9°. (3 marks)




January 2012
7 The numbers o, f and y satisfy the equations

0t + B2 497 = 10— 12i
aff + By +yo =54 61

(a) Show that ot + 5 +7vy=0. (2 marks)
(b) The numbers o, f and y are also the roots of the equation
3 +p22 +gz+r=0
Write down the value of p and the value of ¢. (2 marks)
(c) It 1s also given that o = 31.
(i) Find the value of 7. (3 marks)

(ii) Show that f and y are the roots of the equation

24 3iz—4+461=0 (2 marks)
(iii) Given that § is real, find the values of f and y . (3 marks)
June 2012
4 The cubic equation
24 pz+g=0
has roots o, f and v .
(a) (i) Write down the value of o+ f+7. (1 mark)
(ii) Express offy in terms of ¢g. (1 mark)
(b) Show that
o+ ,83 +'y3 — 303y (3 marks)

{c) Given that o« =4 + 71 and that p and ¢ are real, find the values of:

(i) fandy; (2 marks)
(ii) pandg. (3 marks)
) ) ) L ) ) 1 1
(d) Find a cubic equation with mteger coefficients which has roots o E and j—}

(3 marks)




January 2013

4 The roots of the equation
23— 5t kz—4=0
are ¢, § and y.
(a) (i) Write down the value of o 4+ f 4+ 7 and the value of afy. (2 marks)
(i) Hence find the value of a?fy + af?y + afy>. (2 marks)
(b) The value of a2f2 + B292 + 9262 is —4.
(i) Explain why o, f§ and y cannot all be real. (1 mark)
(i) By considering (aff + fiy + yc()z, find the possible values of . (4 marks)
June 2013
5 The cubic equation
23 4 pz? gz +37 —36i=0
where p and ¢ are constants, has three complex roots, o, § and vy .
It is given that § = —2 +3i and y =1 + 2i.
(a) (i} Write down the value of afy. (1 mark)
(i} Hence show that (8 +1i)o =37 — 361, (2 marks)
(iii) Hence find o, giving your answer in the form m + ni, where m and n are integers.
(3 marks)
(b) Find the value of p. (1 mark)
(c) Find the value of the complex number ¢. (2 marks)




