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Section I

* Reading time — 5 minutes

» Working time — 90 minutes

* Write using black pen

* NESA approved calculators may be used

* A reference sheet is provided with this paper

* For questions in Section II, show relevant mathematical reasoning and / or
and/or calculations

Section I — 5 marks (pages 1-2)

* Attempt Questions 1-5

+ Allow about 10 minutes for this section

* Answer on Multiple Choice Answer Sheet provided

Section II — 39 marks (pages 3-5)
* Attempt Questions 6—8
« Allow about 80 minutes for this section

e Answer each question in a separate booklet




5 marks
Attempt Questions 1 -5
Allow about 10 minutes for this section

Use the multiple-choice answer sheet for questions 1 — 5.

Q1. The negation of the statement Vx€ER,IyeER:x+y=2
A V¥xeR,IyeR:x+y#2
. AxER,VWER:x+y+#2
c VxeR,VyeER:x+y# 2

D. IxeR,IyeR:x+y* 2

Q2. A theorem states “If the shape is a triangle, then the sum of the interior angles is 180 degrees.”
The converse of this theorem is which of the following?

A.  Ifthe shape has a 180 degree angle, then it is a triangle
B.  If'the shape has three angles, then it is a triangle
C.  If the sum of the three interior angles of the shape is 180 degrees, then the shape is a triangle

D.  If'the sum of the interior angles of a shape is 180 degrees, then the shape has three angles.

7
Q3. Ifwisacomplex cube root of unity, then (1 +® — @) equals

A 1280
B. -1280

c. 128e”
D. -128a°

04, Fourpoins PC1 00, 0(1, 0), R (2~ 1, ) and S(2 - 1,
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The equation of the locus of the shaded region excluding the boundaries is given by

lz+1] > 2 and |arg(z +1)| <§
iz+1] > 2 and |arg(z + 1) <g

|z—1] > 2 and |arg(z — 1)| <

e ]

|z— 1| > 2 and |arg(z — 1)| <

D.

Q5. The points 4 and B in the diagram represent the complex numbers z; and z, respectively where
|zl =1and arg(z,) =0 and z, = J3_iz,
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Section II marks




Attempt Questions 6 — 8
Allow about 80 minutes for this section
Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 Use a separate writing booklet. 15 Marks
a. i. Find the square roots of 16 — 307 2

) b
ii. Hencesolve Z — 22— (15-300)=0 2

b. Given the equation z~ — 1 =0
. . 5 . .
i. Determine the non-real roots of 2~ — 1 = 0 in terms of  where o is the root
with the smallest positive argument.

2 3 4
ii. Show that | F@+0 +o +0 =0

2
(m +l—) + (w +1—)— 1=0
iii. Hence show that w @

2 5-1

cos — =
iv. Hence show that 5 4
c. A convex polygon has all interior angles less than 180 degrees. Use mathematical
1
o . Sn(n—3)
induction to prove that a convex n sided polygon has 2 diagonals for n >3




Question 7 Use a separate writing booklet.

a.

b.

Convert +B i to exponential form.

15 marks

The diagram below consists of five squares on the Argand diagram. The point P represents the
complex number z. Give expression, in terms of z, for

Im

OA
AB

2 2
Prove that there are no integers m, n which satisfy m~ — 81~ =7

—_

ii.

-n

. o
Show that €% +e~ """ = 2cosn0

i0 —iB. 3 30§ -30i i0 =
Show that (€ 1€ )Y =(e " t+e )t3(e te

3 1 3
cos 6 =—cos 30+ —cos 0
Hence prove that 4

sin {f(x)} +cos{f(x)} = ﬁsin{f(ﬂ*%}

Show that

g —_— * 3 - - . .
Let ¥ = ¢ SINX  {Jse mathematical induction to show that

ey W) e sin(_r +H)
dx“ 4

i0

)




Question 8 Use a separate writing booklet. 15 marks

a. Consider the complex numbers
z=13 (cosg— isingj and © = S(COS I]c_;: +isin%) where k € Z”
Find the following

i) lzw| 1
i)  Arg(zw) 1

Suppose that z® € Z

iii)  Find the minimum value of & 2
iv)  For the value of £ found in part (iii), find the value of zw. 1
b. Use contraposition to prove that, given # is a positive integer, if 31 + 2 is even then 7 is even. 2
c. Prove by mathematical induction that for # € Z Candn = 2 4
EIES N ARG RERR 1RPYS Tad
2 2 2 i) 2
27 | B 4 n n

d 1eta.b,ceER

a b
—t—=0
i. Prove that b @ 1

il. Assume0< a,b,c <landa+h+c=2

Use substitutions ¥ — 1 ~ @,y =1-b,z=1- € to prove that

(12)(1:)(1;)28 s




End of paper




