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Answer all questions.

1 The cubic equation

X422 +5x+k=0,

where k is real, has roots o, f§ and 7.

(a) Write down the values of:

i) o+ p+y;

(i) of + By + yo.

(b) (i) Show that o + %+ 92 = —6.

(ii)) Hence explain why the cubic equation must have two non-real roots.

(c) Given that one root is —2 + 3i, find the value of k.

2 The complex numbers z, and z, are given by

(@

7 =14V3i

Express z, in the form a + ib.

and

(ii) Find the modulus and argument of z,.

(b) Label the points representing z, and z, on an Argand diagram.

(c) On the same Argand diagram, sketch the locus of points z satisfying:

®
(ii)

P60597/0103/MAP4

2=z =lz =2l

arg(z —z,) = argz,.

2 =1z

(1 mark)
(1 mark)
(3 marks)
(2 marks)

(5 marks)

(1 mark)
(2 marks)

(1 mark)

(2 marks)

(2 marks)



1

————— in partial fractions. (2 marks)
r—Dr+1) P

3 (a) Express

(b) Hence find

giving your answer in the form

n n+1° (5 marks)

4 (a) Use the definition coshz = %(et +e’) to show that

2cosh®# = 1 + cosh 2z. (3 marks)

(b) A curve is given parametrically by the equations
x =2sinht, y= cosh’ 7.
de\*>  [(dy\’
(i) Show that (E) + (d%) — dcosh 1. (6 marks)

(i1)) Hence show that the length of arc of the curve from the point where r = 0 to the point

_1.
where 1=51s

3(1 +sinh 1). (4 marks)
(c) Find the Cartesian equation of the curve. (2 marks)
5 A sequence u,, u,, u,, ... is defined by
u =1, 3un+1:2un—1.
Prove by induction that, for all n > 1,
u,=3(3)" - 1. (6 marks)

Turn over p
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(a)

(b)

(©)

(d)

(i) Use de Moivre’s theorem to show that

(cos O +isin0)* + (cos O —isin0)* = 2cos46.

(i1) Deduce that

2 cos40

(cot® +1)* + (cotd —i)* ==———=, 0 # rm.

sin* 0

Verify that cot %n is a root of

z+i)+(—i)'=0

(2 marks)

(1 mark)

and find the three other roots of this equation giving each answer in the form + coto or — cota,

i
where 0 < o < 5>

Express the equation in part (b) in the form

F b +c=0,

where b and c are real numbers to be determined.

. . T
Hence, or otherwise, find in surd form the value of cot? r

END OF QUESTIONS
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(4 marks)

(2 marks)

(3 marks)





