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o Attempt all questions.
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s All questions are of equal value.

. Start each question in a new booklet.
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Question 1 (27 Marks) START NEW BOOKLET.

(a) Let z=—3+i

(i) Write zin modulus-argument form
(ii) Hence find z* in the form x+iy where x and y are real.
(iii)  Find the least positive integer value of n such that z" is real.

(b) Solve x*-3ix+4=0

(¢) If z=r(cos@+isind), show that — z 5 is purely real, and give its value.

47

(d) Describe, in geometric terms, the locus (in the Argand Diagram) represented by :

2 [z| =z+z+4
(e) Sketch on the Argand Diagram lz -4~ 3i| =1

Hence or otherwise determine the least value of mod z

(f) OABC is asquare. O represents the origin, A represents J3+i,B represents z and
lies in the first quadrant, C represents w and D is the point where the diagonals meet.

@ Represent this information on the Argand Diagram.
(i)  Find the complex numbers represented by C and D in the form x+iy

(i) Find arg(ﬁj
z

g) zis acomplex number such that ]z - 3| +|z + 3| =10. Describe the locus of z and find
the cartesian equation of this locus.
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Question 2 (21 Marks) START NEW BOOKLET.

(a) The equation x* —3x+3=0 has roots which are ¢, # and ¥ . Find the equation in x
where the roots are @, A2 and §°.

(b) If the polynomial P(x) has a zero of multiplicity # at x =« , show that its derivative P'(x)
will have a zero of multiplicity n—-1 at x=a.

(c) Solve x° +2x* —2x* -8x*—7x~2=0 if it has a root of multiplicity of 4.

(d) Consider the polynomial P(x)=x*—4x* +11x* ~14x+10.

(i) If P(x)hasroots a+bi,a—2bi (where a,b are real) find the values of ¢ and b.
(i)  Hence, find the zeros of P(x) over the complex field and express P(x)
as the product of two quadratic factors.

(e) Express cos26 and cos36 in terms of cosé, and show that the equation cos38 =cos28
can be expressed as 4x’ —2x*—3x+1=0 where x=cos6.

By solving this equation for x, find the exact value of coszT]Z

Question 3 (22 Marks) START NEW BOOKLET.
(2) The ellipse E has equation i42-+ y?z =1.Pisapoint on E.

(i) Calculate the eccentricity and write down the coordinates of the foci § and S*.
(if) Write down the equation of each directrix.
(iii) Sketch E showing all important features.

2

2
(b) Derive the equation of the tangent to the ellipse f—,— +%,— =1 at the point P(acos®,bsing)
PO

2 2
(c) The point P(acosf,bsin8) lies on the ellipse %2- +_y? =1.
Q is the foot of the perpendicular from P to the x-axis. The normal at P cuts the x-axis
at N.

Show that the length of NQ is: |- o 4
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Question 3 (continued)

2

2 2
(d) T(x,,y,) is a point on the ellipse x_2 + % =1 with centre O. A line MN drawn through
a

O parallel to the tangent to the ellipse at 7 meets the ellipse at M and N.

’

b a

(1) Show that the coordinates of M and N are respectively (—%,ﬁ) aﬁd (ﬂ ﬁj
a
(ii) Hence prove that the area of the triangle TMN is independent of the position of T.

Question 4 (10 Marks) START NEW BOOKLET.

(a) Prove by mathematical induction that: (a+5)" 24" +b" for n>1
where a>0and b>0.

11 1 . . .
(b) If i and = form an arithmetic progression, then the numbers a,b,c are said be

in harmonic progression and b is said to be the harmonic mean of a and ¢.

® Show that 2,3 and 6 are in harmonic progression.

2ac
a+c

(ii) Show that the harmonic mean of « and ¢ is equal to

(i) Tf a>0,c>0 show that =25 < e
. a+tc
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