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Answer all twelve questions.

Show clearly the full development of your answers.

Answers should be given to three significant figures unless otherwise stated.

1 (i) Find
> 2 (r+3)

r=1

in terms of 7.

(ii) Hence find the sum of the series

52x8+62%x9+ - +40%x 43

2 Using the principle of mathematical induction, prove that for all integers n > 1

52" -1 s divisible by 8

3 (a)Find

J‘ex cos x dx

(b) Evaluate

o
dx
L (x—3)
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4  The graph of » =4 sin 26 is shown in Fig. 1 below.

Find the area of the shaded region.

5 (i) Express

in partial fractions.

(ii) Hence, or otherwise, prove that

n
3r—1 _
P —r
r=2
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(i) Show that

[tan_1 x+

&le

12l (122

(ii) Hence find the exact value of
4

1
dx
L (x2 — 6x + 10)?

Solve the differential equation

2 Yy =
(x l)dx+4xy 8x where |x|> 1

given that y = 5 when x =2

(i If
f(x)=(1 + cos x)e”
show that

f"(x) = (1 —2sinx)e*

(ii) Use Maclaurin’s theorem to derive the series expansion for

f(x) = (1 + cos x)e"

up to and including the term in x*

(iii) Hence, or otherwise, find the series expansion for

(1+ cosx)e™

up to and including the term in x*

[3]

[6]

[10]

[4]

[7]

[4]



9 (i) Given that

In = J'sec” xdx

show that forn > 2

(n—1)I =sec" > tanx+(n—2)I , [8]

(ii) A vase can be modelled by rotating the curve
y = secx

through 27 radians about the x-axis, between the ordinates x =0 and x = %

Using part (i) find the volume of the vase. [6]

10 A particle moves so that at time ¢ seconds its displacement x metres, from the origin O,
is given by the differential equation

2
& 6r=52cos 2
de~  dt
(i) Find the general solution of the differential equation. [13]

It is known that the particle’s displacement remains finite as ¢t — oo and
x=1 whent=0

(ii) Find the displacement x of the particle as a function of ¢. [3]
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11 (a) Find the equation of the tangent to the curve
y=sinh '(2x — 1) + 4x

at the point where x = %

(b) (i) Show that

sinh lx = In (x V2 +1 )

(ii) Hence find the exact solution of the equation

sinh x + sinh_l(%) = 2sinh ™! (%)

12 (a) Find, in the form rel?, the values of the 6 roots of the equation
£+64=0

and plot them on a carefully labelled Argand diagram.

(b) Letz=cosf#+isinb

(i) Show that z + % =2cos b

(ii) Hence find an expression for cos*@ in the form

pcos4f+qgcos20+r

(iii) Hence find

Icos“@ do

THIS IS THE END OF THE QUESTION PAPER
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