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Question 1 (15 marks) Commence each question on a SEPARATE page Marks
s Find [2 gx, 2
cos” x
b. By completing the square, evaluate jmwﬁ—l—— adx. 2
X° +2x +5
c. (i) Given that dx -6 can be written as 3

{(x +1)(2x% + 3)

dx - 6 a + bx + ¢

= , where a, b and ¢ are real numbers,
(x +1)(2x% +3) x+1  2x% .3

find &, b and c.

4x -6 dx. 2
(x +1)(2x? +3)

(i) Hencefind |

1

d. Evaluate J‘xtan‘lx dx. 3
0
%
e. Use the substitution t = tan 2 to show that f : ae = ,2 . 3
2 §13+5sind+12cosd 5 i5f3
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Question 2 (15 marks) Commence each guestion on a SEPARATE page

4.

The even function y = f{x) is shown below.
yi

4

Hy

-4 0 4

On a separate number plane sketch each of the following, showing all important features.

(i) y = flx - 4)
() oy = ()l

(i) vt = f(x)

The function y = fix) is defined by f(x) = E—ﬂ—f—, for x > 0.
X

{i) Determine any stationary points, points of inflexion and equations of possible

asymptotes for y = f(x).

{it) Draw a sketch of y = f(x)} = In_x‘ showing all relevant details determined
X

from (i}.

(iii) Draw separate sketches of the graphs of

|

(@) y= X
x|

(B) vy =

Inx

Marks
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Question 3

a,

(15 marks) Commence each question on a SEPARATE page

letz=5+ 3jand w = -3 + 2i.

Express the follcwing in the form & + b/, where a and b are real numbers.

(i)

(i)

(if)

Cn separate diagrams, sketch the region where the inequalities hold:

(i)

(i)

(if)

Zw

Express J3 +iin mod-arg form.

Find the exact value of ( J3 o+ A% in the form @ + bi where a and b are

real numbers.

lz -3+ it £5andz + 2| £ [z - 2.

2<|z|<3and165 <argz<%.

1+J3_."

Ifw=
2

, show that w® = -1,

Hence calculate wi®,

Question 3 continues over page

Marks
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Question 3 continued

O
=Y

The diagram shows a complex plane with origin O.
The points P and Q represent arbitrary non-zero complex numbers z, and z, respectively.
Thus the length of PQ is {2z, - z4].

(i) Use the diagram to show |z, — 23] = |z,]|+ |22]. 1

(ii) Construct the point R representing z, + z,. 1
What type of quadrilateral is OPRQ?

{iii) If |z, = 23] = |z; + z3|, what can be said about the complex number 25 1
4]
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Question 4 (15 marks) Commence each guestion on a SEPARATE page Marks
a. The roots of x> + Sx* + 11 =0are a, § and y.
(i) Find the polynomial eguation whose roots are a2, g2 and 2. 2
(ii) Find the value of a?+ g2+ 2. 1
b. (i) Suppose the polynomial P{x} has a double roct at x = a. 1

Prove that P'(x) also has a root at x = a.

(i The polynomial P(x) = x* + ax’ + bx + 21 has a double root at x = 1. 2

Find the values of a and b.

{iii) Factorise the polynomial P(x) of part (i) over the real numbers. 2
c. Factorise P(x) = x* - 5x* 4+ 7x* + 3x -~ 10 over Cif 2 - i is a zero. 3
d. (i} Derive the five roots of the equation z° - 1 = 0. 2

A
£

5

{ii) Hence find the exact value of cos gsi_‘— + cos
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Question 5 (15 marks) Commence each guestion on a SEPARATE page Marks
a. The ellipse E has the equation 4x* + 9y® = 36.
(i) Write down:
(a) its eccentricity 1
(B the coordinates of its foci S and S, 1
{y) the equation of each directrix 1
{B) the length of the major axis. 1
(i) Sketch the ellipse E. 1
Show the x and y intercepts as well as the features found in parts
(B) and (y) of part (i) above.
b. H is a rectangular hyperbola whose equation is given by xy = %az.
(i) Prove that, for all values of ¢, the point P( _az_t_’ —?-) lies on H and that the 2
equation of the tangent at P has the equation 2x + t?y = 2at.
(i) S is the point (a8, @) and the perpendicular from S to the tangent described in (i} 2
above meets the tangent at T.
Prove that t°x — 2y = at? - 2a is the equation of the line ST.
Show that, as P moves on the hyperbola, the locus of T is a circle. 2

Question 5 continues over page
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Question 5 continued
52 y2
C. The point P(a secd, b tand) is a point on the hyperbola — - 5? = 1.
a
(i) Show that the equation of the tangent to the hyperbola at P is given 3
by xsecd ytand -1
a b
(i) The tangent to the hyperbola at P meets the asymptotes at A and B. 3

Prove that P is the midpoint of the interval AB.
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Question 6 (15 marks) Commence each question on a SEPARATE page Marks
a. (i} Find the five fifth roots of V3 + /. 2

{ii) Show the roots on an Argand diagram. 2
(iti)  Find the area of the pentagon formed by the roots. 1
: ]
(i) Given that C, = jcos” X dx, prove that C, = n-1 Cp1, Wwheren =2, 3,4, 5, .. 3
0
£
(ii) Hence evaluate jcos‘1 x dx. 1
c

Question 6 continues over page
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Question 6 continued
C. Consider the complex number z = cosa + isina
. 1 .
(i} Prove that z” - — = 2isinna. 2
z
y 1.5 .
{in Expand (z - =)°, and use the result from part (i) to show 2
z
. 3 .
that sine = > sina - —sin 3a.
4 4
(iii)  Below is a sketch of y = sinafor 0 < « < 2m 2

Find the area of the region between the curve and the a -axis, for0 < a = 2
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