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Section I
10 marks
Attempt questions 1 — 10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 Which of the following equations have the same graph?

Iy=x—2 Hy=Z= M (x+2)y=x"—4

(A) [ and IT only

(B) I and IIT only

© None. All equations have different graphs.
(D) I, IT and III

2 Which of the following is an expression for jerx dx ?
3 X 1
» e (3-3)+c

B) e¥(i-1)+cC
©  e¥(x—c)+cC

(D) e (2x—1)+C

3 The polynomial P(z) has real coefficients. The roots of Pz} = 0 include

z=1—iand z = 2.

What is the lowest possible degree of P(z)?

(A) One
(B) Two
©) Three
(D) Four



The graph below could represent

%

(A) y=sinlx|
B) y=1- |cosx|
© |y|: |sinx|

(D) y=lsinx|

Given sinx = k and g < x <7 then tan[g + x] equals

@A -+
142
®) -~
\1-k2
-k 2
© - .
5 1-k2
(D) .

If the line y = 2x + 3 is reflected in the line y = x + 1, its equation becomes:

(A) 2x-y=0
B) x—2y+1=0
C) x-2y=0
D) x-2y-2=0
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Consider the diagram below.
YA

(W,

1 2 x
The diagram shows parts of two circles, each of radius 1 unit, and having centre on the x-

axis. The area shaded, in square units, is:

A) 1
B) %
© 5%
® 5+

For what values of x is |x| + |x—1| =1?

(A) Oand 1 only
(B) 0and -1 only
(C) 0<x<1

(D) —1<x<1

99999x+1 \* .
——) | is:
1000

[f0<x<I, then the maximum value of (log1 o
(A) 4

B) 9

(©) 25

(D) 100

)2002

Find the number of ordered pairs of real numbers (a, b) such that (a + bi =a-Dbi.

(A) 1001
(B) 1002
(C) 2003
(D) 2004



Section II
90 marks
Attempt questions 11 — 16
Allow about 2 hours 45 minutes for this section

Answer each question in a separate writing booklet. Extra writing booklets are available.

All necessary working should be shown in every question.

Question 11 (15 marks) Use a SEPARATE writing booklet Marks

(a) Let w=1iand z =1+ 2i. Express the following in the form a +ib, where appropriate,

with a and b real numbers.

) w-z 1
(ii) |wz| 1
Giiy w2l 1
v 2 2
z
(b) (1) Find the square roots of —15—8i. Express your answers in the form a + ib, 3

where a and b are real numbers.

(i1) Hence, solve the equation z2 + (2i-3)z+5-i=0. 3

Again, express your answers in the form a +ib, where a and b are real numbers.

(©) (1) Write — 2 + 2i in modulus-argument form. 1

(i1) Use de Moivre’s theorem and your result from part (i) to prove by 3

mathematical induction that (— 2+ 2i )n is purely real forn =4, 8, 12, 16, ...,

that is, for all positive multiples of four.



Question 12 (15 marks) Use a SEPARATE writing booklet Marks

(2)

(b)

If aand B are the roots of the quadratic equation ax? +bx+c= 0, 3

find the quadratic equation whose roots are IL and %
— (1/ f—

Write your answer without any fractions for the coefficients.

If a, B and vy are the roots of the equation X =3x2 —3x-4=0 , form a polynomial
equation with integral coefficients whose roots are:-

(i) 20, 2pand 2y 1

(i) o2, p?andy?. 3

(¢) The polynomial equation P(x) = 0 has atriple root with P(x) =x* —6x +12x%2 —10x +3.

(d)

Find all four roots of P(x) = 0. 3

Let f (x) = x" + px—q be a polynomial function with real, non-zero coefficients and

of arbitrary degree n with n # 1.

(i) Show that the value of x for which f(x)=0 has a double root is x = (nq ) 2
p\n—

(i1)) Hence, or otherwise, show that:- 3




Question 13 (15 marks) Use a SEPARATE writing booklet

A relation R is defined as follows: R = {(x,y) : 9y2 = x(x— 3)2 }

(2)

(b)

(©)

(d)

(e)

®

(2

(h)

What is its domain?
List its x and y intercepts.

The graph of the relation has a relative maximum. Explain, without using calculus,

why the relation must also have a relative minimum.

(1P

4x

Use implicit differentiation to show that (y’)2 =

A critical point of a relation is defined as any point (x, y) where x belongs
to the domain of R and either y'(x)=0or y'(x) is undefined.

Show, by listing their coordinates, that the relation has three critical points.

What is the equation of the tangent line to the relation at the point where

y'(x) is undefined? Justify your answer.

Sketch the relation R = {(x, y) :9 y2 = x(x - 3)2} on a number plane noting intercepts.

The area enclosed between the x-axis and that part of the curve which lies in the first

quadrant fromx=0tox=3is a3 square units. Find the value of a.

Marks



Question 14 (15 marks) Use a SEPARATE writing booklet Marks

(a) A general polynomial P(z) of degree n is defined by:-
P(z)=a,z" +a, 12" ' +..+ajz+ay wherea; e R;i=1,2,...,n.
(i) Ifacomplex number o satisfies P(w) = 0, prove that P(@)=0. 3

Justify each step of your proof.

(ii)) Hence, or otherwise, solve the equationz4 ~22° =722 +262-20=0 given that 3

z =2 +11s one of the roots.

2
(b) (1)  Sketch the graph of y = EShhonnl , noting asymptotes and intercepts. 4
(x + 1)(x + 3)
(i1)) By considering the intersection of this graph with the graph y = -1 , show 2
X

that the equation x> +5x% +9x+3 =0has only one real root.
(ii1)) Let a be this root. If a satisfies £ < a <k + 1 with k an integer, find £. 1

(iv) From your answer to part (iii) use the method of halving the interval 2

to approximate o correct to 1 decimal place.



Question 15 (15 marks) Use a SEPARATE writing booklet Marks

(a)

(b)

(©)

(d)

(©)

z zZ
Let z; = x; +iy; and z, = xy +iy, be complex numbers. Prove that = H 3
22 22
Use the above result to describe and sketch the locus of all complex numbers z 3
z—1 ) ) .
such that " =1. What is the cartesian equation of the locus of z?
Z J—

zZ —

More generally, consider

i .
‘ = k where £ is a constant.
Z —

Describe and write down where possible the equation of the locus of all points z when:

() k<0 1

B) k=0 1

(Y) k>0, but k# 1. 3

Sketch the locus of all points z where _Z_ le =1 with z; = x| +iy; and |Zl| #1. 3
1z —

Note that z; is a fixed complex number, that is, it is a constant.

Explain how the locus would change in part (d), if additionally |zl| =1. 1



Question 16 (15 marks) Use a SEPARATE writing booklet Marks

(2)

(b)

Prove that sin(A4 + B) —sin(4 — B) = 2sin B cos A. 1

sin 40 —sin 30
sin0

(1) If sin6 # 0show that =8c0s> 0 —4cos?0—4cos +1. 2

You may assume the binomial coefficients 1 3 3 1 for the expansion of (x + y)3

and 1464 1 for (x+y)4.

(i) Hence solve the equation X —x?-2x+1=0. 4

Leave your answers as trigonometric expressions with acute angles.

(ii1) Deduce that cosﬁcosz—ncos3—7t = l 1
7 7 7 8

Question 16 continues on page



Question 16 (continued) Marks

(©

Circles APD and BPC touch at P. D, P and C are collinear. 7P is the
common tangent at P with 7, P and E collinear. 7C cuts circle BPC in B

while TD cuts circle APD in A.

(i) Copy or trace the diagram into your writing booklet.

(i1) Show that ATBP is a cyclic quadrilateral. 4
(ii1) Show that ABCD is a cyclic quadrilateral. 3
End of paper

— 10—



STANDARD INTEGRALS

.
| )
x" dx = —x"™ mz-Lx#0,ifn<0
J n+1
(1
—dx = Inx , x>0
J x
(" 1
e” dx = —e”, a0
J a
1 .
cosax dx = — sin ax, a0
a
) 1
sin ax dx = ——cosax, a=0
a
.
sec? ax dx = —tanax, a#0
J a
r
1
secaxtanax dx = —secax, a=z#0
J a
r
1 1 X
——dx = —tan"' =, a#0
Ja +x a a
i 1 . X
dx = sin” —, a>0, —a<x<a
2_ 2 a
J a X
(1 R
ﬁdx = ln(x+ xz—az) x>a>0

J%dx = ln(x+\/x2+a2)
X

Note Inx=log,x, x>0

—11 -
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