Question 1 (3 marks)

A sequence 4, iy, f4; ... i1, 1s such that any three consecutive terms are related
by the equation g

n+3

=6u

oo — o4, Itis given that 44 =2and 1, =6.

n+l -

Use mathematical induction to prove that z, =5"" +1.

Question 2 (10 marks)

Consider the equation z* —z3 + z2 —z+1=10

i3m

(@ Show that the roots of this equations are e*s and e*s

(b) Explain why the roots satisfy z2 —z + 1 — i + Ziz =0

(©)  Bylettingx = z + i , obtain a quadratic equation in x

(d  Hence find the exact value of cos (3?")

Question 3 (8 Marks)

A particle of mass m is thrown from a place h metres above ground level with an initial velocity u at
an angle of a to the horizontal.

The particle experiences the effect of gravity, and a resistance proportional to its velocity in both the
horizontal and vertical directions are given respectively by

Where k is a constant and the acceleration due to gravity is g (You are not required to show these)

(@  Show that x = % (1—e7kt)
(b)  Show that the equation of path can be written as

1)+1( + kusi ( xk +1))
oz g— (g u sina) P
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Question 4 (6 marks)

In the Argand diagram below, P and Q represent complex numbers « and v respectively.

O, P and Q are not collinear.

In AOPQ, the line from O to the midpoint M of PQ, meets the line from Q to the midpoint N

of OP in the point R. Let R represent the

complex number z.

S 1s the point such that OPSQ i1s a parallelogram.

Im/\
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(@)

Explain why there are positive real numbers k and / such that

kz=L1(u+v) and I(z—v)=Fu—v

(b) Hence show (3-27)v=2(k-1)z.

(©)

Deduce that =z = %(u +v).

Question 5 (6 marks)

II(*/I ”(7 H(‘/v "
Let 7 (x)=—"C—— 2 + (-1
() x x4+l x+2 (=1)
real x
I'dl
(a) If S, (x) =

x(x+1)(x+2)...(x+k)

el

n

S (x) =S, (x+1) =8, (x)

(b)

n!

T,(x)=

Hence prove using mathematical induction that forn > 1

x(x+1)(x+2)....(x+n)

NOTE: you may use without proof the result "*'C, ="C, +"C,_

End of Examination

for a given integer n and all

where k is an integer, show that
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