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Total marks (120)
Attempt Questions 1 - 8
ALL questions are of equal value

Answer each question on a SEPARATE sheet of paper

Marks
Question 1 [15 marks] [START A NEW PAGE]
() Find
J o 2
x2 - 16x + 80
) Evaluate
. 3 1
— d@
@ '[0 I + sin@ 3
. 2 8dx
@) Io(x + 2)(J|c2 + 4) 4
(i) E e*cosxdx 3
()  Find | 2X gy
4x — x°
You may wish to use the substitutionof # = x — 2. 3

2.
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Marks
Question 2 [15 marks] [START A NEW PAGE]

® ) Find all real numbers x and y such that (x + i y)2 = ~3 + 4i. 2
() Hence, solve the equation z* — 3z + (3 — i} = 0. 1
(B @ Express v3 + i and +/3 — i in modulus-argument form. 2
i) Hence, simplify (\G + i)ls + («ﬁ - i)ls 1

f Sketch the locus specified by

@ lz] < |z - 2| and -2 < argz < Z 3
4 4

.. 1 )

(2) Re(z - ~) = 0 (State the equation(s) of the locus). 4
z

() A Im(z)
Czy =7+3i)

A(z1 =1+1')

The points A and C represent the complex numbers
zy7 =1+ i and zz =7 + 3¢
Find the complex number z, represented by B such that AABC is isosceles

and right angled at B. 2
-3-
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Marks
Question 3 [15 marks] [START A NEW PAGE]

@ If f{x) = (x — 1) (x —3) then sketch

|

i) Yy = —= 2
f(x) |
6 = f() 2
& = e . 2
[125) @ Find the stationary points and the asymptotes of the function
g 1 4
_ G+ ,
x + 1
(i) Sketch this function labelling all essential features. 1

i) Use the graph to find the set of values of k for which

(x + 1) = k{x* + 1) has two distinct real roots. 2

¢y  Giventhe graphof y = f’(x) below, sketch the graph of y = f(x).
y = f'(x)isthederivativeof y = f(x). 4

y &

-4 -
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Marks
Question 4 [15 marks] [START A NEW PAGE]

2 2

{a) An ellipse has the equation f—6 + % = |
&5 Sketch the ellipse showing the foci § and $” and the directrices. 4
) Prove that the tangent at the point P(4cos8, 3sinf) tothe
ellipse has the equation xcosb + 2 0 =1 3

3

(i) The ellipse meets the y-axis at B and B’. The tangents at
B and B’ meet the tangent at P at the points Q and Q”.
Prove that BQ.B'Q’ = 16 3

&) The line through 0 perpendicular to the tangent at P ( cp, EJ on the

4
rectangular hyperbola xy = ¢® meets the tangent at V.

Find the coordinates of N and show that as p varies, the locus of N is

(x2 + yz)2 = 4c’xy. 5

vy &

-5
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Marks

Question S [15 marks] [START A NEW PAGE]

xZ y2
A Asolid has as its base the ellipse — + =— = 1
36 16

If each section perpendicular to the major axis is an equilateral triangle,
show that the volume of the solid is 128~/3 units . 4

2 Theregion {x — 2R)’ + y* < R® is rotated about the y-axis forming
a solid of revolution called a torus.
By summing volumes of cylindrical shells, show that the volume of the torus is
47 R? units®. 6

«) The angles of elevation of the top of a tower P measured from three points
A,B,C are o, 8, y respectively.
A, B, C are in a straight line such that AB = BC = g, but the line AC does not
‘pass through S, the base of the tower.

4] If ZABS = 8, show that
(CSY = a® + R*cot’ B + 2ahcot Beosh 2

(i} Prove that the height of the tower is
2
a2 ,

I
{cotzcx + cot’y — 2(:cot2ﬁ}2

-6-
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Marks

Question 6 [15 marks] [START A NEW PAGE]

3

5;;{ ~ Given that a, b and c are the roots of the equation x> + gx + r = 0, find

the cubic equation in y, in terms of ¢ and r, whose roots are

(b +c¢c-2a),(c+a—2b)and (a + b - 2¢) 3

Ji /(:f Using tan36 = tan(26 + @), show that

3tan6 — tan’@

tan38 = 2
1 — 3tan’#@

£i) Find the value of x for which 3tan™ x = % — tan"'(3x) where

tan~'x and tan™'(3x ) both lie between 0 and g 4
®) aH Using mathematical induction, prove that
i 1 _ (mr)(n+9) 4
2 (r+D(r+2)(r+3) 4(n+2){(n+3)
. . R 1
{7y Hence, find lim 2

nee S8 (r+ ) {(r+2)(r+3)

-7 -

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com


http://www.fineprint.com

Marks

Question 7 [15 marks] [START A NEW PAGE]

& A Given that I: sin"8d6® = I, prove that
nl, = (n - 1)1, 3
gj}f Hence, evaluate 7, 1

[¢y] Use the result J:f(x)dx = _[:f(a — x)dx to show that

rxsin"xdx = (E)In 2
0 2

) /(r)’ Use De Moivre's Theorem to prove that, if 2cosf® = x + ~1—

X
then 2cosn@ = x" + iﬂ |
X
(i) Hence, or otherwise, solve the equation
5x' — 11x* + 16x* — 1lx + 5 = 0 4
&) At the ends of three successive seconds, the distances of a pomt moving with

Simple Harmonic Motion from its mean position, measured in the same direction,
are I, 5 and 5 metres.

Show that the period of the complete oscillation is —2—33-3— seconds.
cos_l( 3 )

-8-

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

Marks

Question 8 {15 marks] [START A NEW PAGE]

{a)

A ball thrown from a point P with velocity V, at an inclination ¢ to the

horizontal reaches a point Q after  seconds.
Show that if PQ is inclined at @ to the horizontal, (where & > 8), then the

direction of motion of the ball, when at  , is inclined to the horizontal at an
acute angle of tan”'[2tan® - tana]

You may use the result without proof

X

y

w

@

Vecosoa X ¢

Vsingg x ¢t - %gr2 4

A gun fires shells with muzzle velocity V. Ignoring air resistance,

2 .
show that the range on a horizontal plane is Y sin26 where 8 is
8

the angle of elevation of the gun and g is the acceleration due to gravity. 2

The gun and the target lie on the same horizontal plane. The gun fires,
in the correct vertical plane, at the target using an angle of elevation ¢ and
the shell falls short by a distance p. When the angle of elevation is changed

to B, the shell overshoots the target by a distance g.
psin2f3 + gsin2a

Show that sin28 = 4
P+t q

Fred has three uniform tetrahedra (triangular pyramids). Each of these tetrahedra
has one face black, one face white, one face red and one face green.
When tossed onto a table, three faces of each tetrahedron can be seen.
If the probability of any coloured face not being seen is equally likely, what is the
probability that
(i  no black face can be seen? 1
@1} exactly 2 black faces can be seen? 1
(#)  at least 2 red faces can be seen? 1
(ivJ 3 white faces and only 1 green face can be seen? 2

END OF PAPER
-9.
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