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1 By writing COS(SH) in terms of cos@, find exactly all solutions of the equation

16x° —20x° +5x—1=0,

stating which roots are repeated. [6]

n
d’ [ 0 nm
dx” 3
or-all nositiveintecere 1 [6]
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3 (i)  Find all solutions of the equation z° +1=0. [2]

Let p(z)zziz—i-i-l—z-i-zz.

(i) By writing p(z) as a geometric series, determine the solutions of the equation
p (Z ) =0. [2]
1
Let w=z+—.

z

(iii) Write p(z) as a quadratic expression in w, and hence find the values of w for which

p(z) =0, giving your answers in surd form. [3]

(iv) From (ii) and (iii), determine the exact values of cos% and cos% in surd form.[3]

4  Acurve ¢, hasthe equation 3(x +1)> +4y> =12.
(i) Find the polar equation of ¢, in the form r ={f (6’ ) [4]

Another curve ¢, with polar equation ¥ =2+2cos@, where 0<60<2m, intersects C, at

points P and Q.

(i) Sketch ¢, and ¢, on the same diagram, indicating clearly all axial intercepts. [2]

(iii) Find the area of triangle OPQ, where O is the origin. [4]
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5 A recurrence relation is given by
X, = 2\/§xn+l —4x,.
(i) Find the general solution of the recurrence relation in the form
x, = R"(Acos(nf)+ Bsin(nd))
where 4 and B are arbitrary real constants and R and @ are to be determined exactly.

[4]

(i) Show that x,,, =kx, for all non-negative integers n, where k is a constant to be

determined. [3]

(iii) Determine the values of 4 and B exactly if the initial conditions are

X, =33 and x, =1. [4]

6 (a) Describe completely, in geometrical terms, the loci given by
|z-4+3i=5 and |z+1-5i=|]z—5-5i
and sketch both loci on the same diagram.

Find, in the form a+1b, the complex numbers representing the points of

intersection of the loci, giving the exact values of a and b. [8]

(b) Another complex number w satisfies the inequalities

|w—4+3i| <5 and |w+1—5i| < |w—5—5i|
(i) Find the greatest possible value of |w— 8— 2i| . [3]

(ii) Find the range of values of arg(w—3i) . [4]
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7 In a science experiment, a beaker containing 100 ml of water is prepared. Every hour, the

following steps take place:
1. First, 10 g of salt are added into the beaker. The solution is stirred thoroughly so that
the salt is dissolved and the concentration is uniform.

2. After that, k£ ml of the solution in the beaker is removed, and k£ ml of pure water is

added into the beaker.

Let #, be the amount of salt in the solution in the beaker in grams, after the nth time that

steps above have been carried out.

(i) Explain why

k
u, = (1 —ﬁj(un_l +10)

and state the initial conditions of the recurrence relation. 2]
(ii) Solve the recurrence relation and express ¥, in terms of » and £. [3]
For parts (iii) and (iv), suppose that £=10.
(iii) Find the limiting value L of u, as n tends to infinity. [2]

(iv) Determine the smallest value of # such that #, is within 10% of L. [3]

(v) Find the range of values of & such that the limiting value of #, as n tends to infinity

is less than 50. [3]
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