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A sequence u,u,,U,,... is such that u =5 +B(6")Where A and B are constants and

n >0 . Given that ¥, =79 and u, =949, find the values of 4 and B. [3]

®)  Gi . ) , OF ke

(i)  Using the recurrence relation x

n+l

1
gln(xn +1) with x, =—0.8, write down x,, x;

and x;. Determine which root of the equation 3x —In(x +1) =0 does the sequence

converge to. [2]

It is given that f(x)=3x—In(x+1)—¢ and ¢ is very close to zero. It is known, from
graphical work, that the equation f(x)=0 has two single roots, x = a and x = f, where

a<p.
(i) Explain why £ is close to 0. [1]

(iii) The Newton-Raphson iterative formula can be written as x,,, = x, —g(x, ), where

o) =1

=——%. Write down g(x) in this case. [1]

£'(x)

(iv) The Newton-Raphson method is used to find the value of £. Use two iterations of

the Newton-Raphson method, with initial approximation x, =0, to show that
& &
'BzE_E’ where terms in & and higher powers of & have been ignored.

[4]
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A curve C is defined parametrically by
x=3(cos@+0sind) and y=3(sind—-EHcosh).
Find, giving your answers in terms of 7.
()  the exact length of the arc PO, where P and Q are points on the curve when 6=0

and 4 =% respectively, [4]

(ii) the exact area of the surface formed when the arc PQ is rotated completely about the
x-axis. [5]

It is given that, for n>1,

= [ e,

(i)  Find /, in terms of a. [1]
e _ n+ 1 1 —a® 4l

i) Show that 1,., =", —E(e a). 3]

(iii) Hence find /; in terms of a. [3]

(iv) Find the exact volume of solid of revolution formed when the region bounded
between the graph of y = x*e™™ and the positive x-axis is rotated through 27 radians
about the y-axis. [3]
[You may assume that a"e” >0 as a—> oo for anynelZ'.]

(i)  The point represented by 5+ 5i is a vertex of an equilateral triangle. Given that the
vertices all lie on the locus of |z—2 —i| =5, find the complex number represented

by the vertex that lies below the real axis, giving your answer in exact cartesian form
X+iy. (3]

(ii) The complex number z satisfies
|z—2-i|<5 and |z-2—i|<|z*-7-3]|.

On an Argand diagram, sketch the region in which the point representing z can lie,

and show that the exact area of the region is A[i[ —cos”! 1—\/§+%J where A4, B
and C are integers to be determined. [7]
[Turn over
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The polar equations of the curves C, and C, are respectively given by

(@)

r=2 0<0<®. and r=l+sin30, 0<O<®
2 2 2

Sketch C, and C, and find the polar coordinates of the points where the curves
intersect. [4]

S is the finite region between C, and C,, for which r > % and 7 <1+sin36.

(b)
()

()

(b)

(@

(i)

Obtain the perimeter of S, giving your answer correct to 3 decimal places. [3]

Find exactly the area of S. (4]

Use de Moivre’s theorem to find an expression for sin 5 in terms of power of sin .

Hence find sinz% in the form a +b\/§ where a and b are to be determined.

Deduce sin’ 2?ﬂin the form of ¢+ d~/5 where ¢ and d are to be determined. [7]

Use de Moivre’s theorem to find an expression for cos®@ in terms of cos66,

cos46, and cos26 . Hence find the exact value of J? cos’ 6 dé. [5]

Lee deposits $30000 into an investment account at the beginning of a year. At the

end of each year, he is awarded a dividend of 6% of the amount in the account during
that year, and the dividend is added to the account. He needs to pay a fixed amount
of yearly management fee, which is deducted from his account at the end of each
year. The initial deposit amount in the investment account grows by 70% after 10
years. Find the total amount of management fees Lee pays in the 10 years. [5]

On the same day, Roy deposits the same initial amount into an account with another
investment bank. The amount in the account at the end of the nth year is denoted by
$u, . The sequence u,, u,, u,,... follows the recurrence relation

1y = 30000,
1, =300005,

1
u, = bun—l _%un—2

for b a positive constant and n>2, neZ".
(@) Find an expression for u, interms of b and ». [6]

(b) IfRoy has the same amount in his account as Lee after 10 years, find the value
of b correct to 5 significance figures. [1]
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