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Question 1
(a) Find (1) I - using tanZ =1 Im
1+sinx 2
.. )
(i1) j———(—t——, 3m
(_\:+ l)(x+3)'
(b) By rationalising the numerator or otherwise, evaluate
¢ ’5-,
I T—td\' 4m
d+x
() Let/ = Esin" xdx, where 7 is anon negative integer
(i)  Showthat /,=(n-1) ]sin”"l xcos” xdx for n22 2m
o
.. n-1
(i)  Deduce [, =——1 _, where n22 Im
n
(iii)  Evaluate J, Im
Question 2
(a) Let z=-5-12i, findin the form a+ib
. i
(1) = 2m
(ii) The square roots of z 3m
(b) Let w=h —ih\/i, where b is a positive real number
(i)Find I(ul and arg @ 2m
(ii) Hence find o° in the form x + iy Im
(c) On the Argand diagram, sketch the locus defined by
(z-1)(z-1)=1 3m
(d) OACB is a rectangle, where OA is twice OB. D is the point of intersection

of the diagonals. The point B represents the complex number = .

Find in terms of = . the complex number represented by
(i) A
(ii) D

Im
lm
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Question 3
(a)

The diagram shown is the graph of y = f(x), where  f(x) = 'r: _:
X+

(i} On the separate diagrams provided on pages 10and | sketch the following

graphs, showing any intercepts on the coordinate axes and the equations of any
asymptotes. Detach the page and insert in the answer booklet to Question 3 8m

@) y=[/(x)]

ﬂ)wm

y) y:_L_.
/(%)
5) y:c““’

(ii) The function f(x) with its domain restricted to x >0 has an inverse

S 7(x). Find /7'(x) as a function of x. Sketch f~*(x)on the axis provided
on page 12 and insert in your answer booklet. 4m

(b) If P(x) =x* -=3x"+2x" rax +b is divisible by (x - I): find the values of

a and b 3Im
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Question 4

(a) P(acos@.hsin@) isany point on the ellipsc \—- +% =1.
a b
M is the midpoint of SP. where S is a focus of the ellipse.
(i) Find the coordinates of M Im

(i) Find the cartesian equation of the locus of M 3m

(iii) Provc that the locus is a second ellipse with centre at the

midpoint of OS, where O is the origin. 2m
(b) () Evaluate f Jab -x* dv
(i) Explain how you could use part (b)(i) to prove that the arca 2Zm

Xy .
- 4% =1 is mab units®

a

of the ellipse

(iii)

e N a

x

s 2

=Ty y
2x

s

The ellipse -L +<-=1 forms the bas¢ of a cone of height 10 units.
u

o] Tiw

A slice AHl widce is taken H units from the vertex as shown. The cross-section is an
elfipse with major and minor axes 2x and 2y respectively.

Usc the result from b(ii) to prove that the area of the cross-section H units from the

umits’ 4m

. nab
vertex is

(iv) Hencc find the volume of the clliptical cone. Im
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Question §

(a) If : =cos@ +isin@
(i)Show that z"+z™" =2cosnd
(ii) Hence or otherwise, show that

cos' f = %(cos 44 +dcos20 +3) 4m

(b) The solid shown has a semicircular base of radius 2 units. The vertical cross
sections perpendiculat o the diameter are right angled triangles whose height

is bound by the parabola z = 4 - x*

By slicing at right angles to the x-axis, show that the volume of the solid is

-

3

given by V= I(4 —xz) dx  and hence calculate the volume. Sm

[

i

(c) Prove sin3¢ =3sin@—4sin'@ 2m

(d) In AABC, £A=24B. Z(C isaobtuse and the three lengths a, b, ¢ arc
integers,

(i) Show 2cosB=%
(ii)  Show that a” =h(h+c) 4m
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Question 6

qgs
(3
W

(2) A particle is projected from the origin with speed Vat anangle a to the
horizontal. The particle is subject to both gravity and an air resistance
proportional tots velocity, so that its respective horizontal and vertical
components of acceleration while itis rising are given by

=kt
pE-g-ky

{1

Show that 4m

a) x=(Fcosa)™

.1 & . v &
) r=i{=+Vs pH_&
£ ] [I( In(l)(,

(i)

h)

_Veosa u
Hence show that = 7 (1-e™)

2m

When the particle has reached its greatest height, shaw that it has
travelled a horizontal distance of

V'sin2a

2(g+Vksina) im

(b) The polynomial P(x)=x'+cx+d . where cand d are real and non zero. has

zeroes a+ib, a-ib and k. where a, b are real and non zero and k< 0.

[tis known that the graph of y = (x) has two turning points.

(i) By considering P’(x), show that ¢ <0 im
(i) Sketch the graph of v = P(x) 2m
(iii) Deduce that ¢ > 0 . Im
(iv) Show that d =8a'+ 2ac 3m
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Question 7

{a) For what vatues of k does the equation
X! ;
o

29k 4-k

represent (1) an elljpse
(i1) an hyperbola

{b) Show that the toci ot cach ellipse in a(i) is independent otk

(€) A sequence &, 1y ty .. is defined by
=1, u, =7 and w, =T, ~ 2u,, lor n23

Use the method of mathematical induction to show that

u,=4"-3" for nz|

d) Using the tact that cos3@ = 4cos’ 0 -3cosd

(i) Solve 8x’ —6x—1=0

.. 2
(it) Deduce that cos% =cos?’[+ cos—9—’r-

Continued

page 6

2m

2m

Tm

4m
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Question 8a

Question 8
(a)

In the diagram, AB and AC are the tangents from A to the circle with centre O,
meeting the circle at B and C. ADE isa secant of thecircle. G is the midpoint of DE.
CG produced meets the circle at F.

Using the sheets on the pages 8 and 9 with the diagram redrawn for you, complete the
questions below and insert the sheets ,with your name on them, into your answer

booklet.
(i) Show that ABOC and AOGC are cyclic quadrilaterals 4m
(ii) Hence prove that BF is paraliel to AE. 4m

(hint: Construct BC, BF and let ZABC=6 )

(b)
(i) Prove for all a,6>0, a’+h* > 2ab Im

(i1) Hence prove that for all a,b,¢ >0 2m

a+b + 2be+ca+ab

(i) Given the identity
d+b6" +¢" =3abe = (a+b+ c)(a: +0 +c* -ab -—bc—ac)

Prove that for alla,b.c> 0, o' +8° +¢' > 3abe 2m

(iv)Using a suitable substitution into (iii), show that for all x,y,z>0

1
x+y+:23(0z) 2m

More space for Question 8 pto



