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Extension 2 Mathematics
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Multiple Choice

5 marks
s Attempt Questions 1 -5
o Allow at most 10 minutes for this section

General Instructions

® Time allowed — 70 minutes

» Write using black or blue pen
Black pen is preferred

» Board approved calculators,
mathkematical templates and

geometrical instruments may be
used Extended response

¢ Draw diagrams in pencil using 35 marks
at least one-third of a page » Attempt Questions 6-7
s In Quaitic_ms 6-7, show relevant ¢ Allow about 50 minutes for this section
mathematical reasoning and/or - : -
calculations
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Section I

5 marks

Attempt Questions 1 -5

Allow about 10 minutes for, this section

Use the multiple-choice answer sheet for Questions [ — 5.

1. If 2= 2—5i find z™* expressed with a real denominator.
w ==
® =
© 22
o ==

2. What is z = ~3 — +/3f in modulus-argument form?
Smo, . . 5 .
(A 2v3 (cos? + ;sm-g-) .-
Sm s
®  2v3(cosZ —isinTE
&) 12 (cos s?n +isin 5?“)

51 P+ 1
i) 12 (cos—ﬁ—— isin"-

3, If # is the conjugate of z then which of the following is a irue statement.

(A) zZ isteal
‘ B) argz=argZ
z .
{C) F real

(D) 7 isthe mirror image of z in the y-axis

Section I continued,

4. 1fz) =2+ i and 2z, = 14 3{ then 2, z, is represented by:

(4) : ®B)
2y
242,
Zz
O \&iZ D)
2y
2

2173

Zy

2
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Section I continued.

5. Consider the Argand diagram below:

(A

'(B),

©

@

Izl =1
lzl=1
zf <1

bz <1

‘Which inequality could define the shaded region:

and z—(1-iY =1
and z—(1+D|=1
and |z—-{(1-8I<1

and z—(1+D =1

End of Section I.

Section II
35 marks

Attempt Questions 6 and 7
Allow about 60 minittes for this section

Answer each question in a SEPARATE writing booklet.

In Questions 6 and 7, your responses should include relevant mathematical reasoning and/or -

calculations,
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Question 6 (18 marks) Use a SEPARATE writing booklet. Marks
() Giventhatz=1+4i andw =21, find inthe forma + ib,

@) Z—w 1

(i)  Refzw) 1
® D Bxpress v3 — 3i in modulus-argument form 1

i} Hence evaluate (v3 ~ Bi)lz 2
(c)  Onan Argand diagram sketch Re(z + iz) = 4 2
{d)  Describe, in geometric terms, the locus in the Argand plane represented by 2

2zl =z+4+Z+4
Question 6 continues on the next page.
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Question 7 (17marks) Use a SBPARATE writing booklet Marks

Question 6 continued Marks
(8) LetP(z)= z*+3z2—6z+ 10 ’ g
@® Find the square roots of —3 — 4i ‘ 3 (i) Ifz=141 isarcotof P(z) =0, find another root of P(z) = 0 1
i) Hence, or otherwise, solve the quadratic equation; 2 (i)  Pactorise P(z} = z* + 32 — 6z + 10 over the real numbérs R 2
z?2-3z+3+i)=0
(itf)y  Hence find all the roots of P(z) = 0. 2

® )  UseDeMoivre's Theorem fo show that: - o2 ’ o T
{b) Ifg’=—1+iandw=vf3‘—i,

cos30 =4cos*8 — 3cos@

(i} Find w2z and express your answer in the form x + iy. ’ 1
(iiy By using the substitution, x = cos 8, or otherwise solve the equation: 2 .
(i)  Evaluate wz in modulus-argument form. 2
4x*-3x—-1=0
(iif)  Hence, find the exact value of sin Z—: . 2
{© D On an Argand diagram shade the region where the inequalities 2

lzl 2 and ES arg(z + 2) Sg hold simuitaneously.
' i) For the values of z that safisfy the region, what are the possible 2

values of |z| and argz?

End of Question 6

Question 7 continues on the next page.
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Question 7 continued

(d)  Inthe diagram the vertices of a triangle ABC are represented by the numbers

2,7, and z; respectively. The triangle is isosceles an?;riglltaapgl%gg B

®
)

A ¥
D 1
~ !
“ . H
S ;

i

Explain why (z; —z,)2 = —(zy —5)*

Suppose D is the point such that ABCD is a square. Find the complex
number in terms of zy, 7z, and 2, that represents I -

End of assessment,

Marks
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Section ¥

5 marks

Attempt Questions 1-5

Allow about 10 minutes for this section

Use the multiple-choice answer sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.
Sample: 2+4= (A 2 B 6 €y 8 m 9

A O @ <O v O
If you think you have mads a mistake, put a cross through the incoirect answer and fill in the new answer.

A 9 B! c O b (OO

If you change your mind and have crossed out what you consider fo be the correct answer, then indicate the
correct answer by writing the word eorreef and drawing an arow as follows,.

/L' . ’ correct

oM O v O

./‘ -
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