Mathematics Extension 2

Student Name/Number:

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A)2 BY6 . - (O3 (D)9

AO 3@ cO D)

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new

answer.
A B ¥ cO DO

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

correct

Al B‘% cCO PO

L. A0 BO ¢cO DO
2. A0 BO cO 2O
3. A0 BO cO PO
4. AO BO ¢cO O



Name:

e Answer SECTION I (multiple choice) on the answer sheet provided — no working needs to
be shown.

s SECTION Ik

GOSFORD HIGH SCHOOL
MATHEMATICS EXTENSION 2
2013/2014

HSC Assessment Task #1

{Complex Numbers)

Time Allowed: 60 minutes (plus 5 minutes reading)

Should be attempted on your own paper, starting each question on a new

Teacher:

sheet of paper — all necessary working MUST be shown.

¢ Write using black or blue pen and board approved calculators may be used.

SECTION QUESTIONS MARKS RESULT
I Question 1-5: (Multiple Choice) 5
I Question 6:  (Extended Response) 12
Question 7:  (Extended Response) 12
Question 8:  {Extended Response} 13
TOTAL 42




SECTION [: (5 marks)
o Attempt Questions1-5
e Allow about 8 minutes for this section
* Use the muitiple choice answer sheet for Questions 1 -5

1. Givenz = \/E(cosg + ising)

z7% =

{A)  4(cos (:EE) + isin (%n))
) + isin (*))

) + isin (2?11'))

(D) i (cos (%’r) + isin (?n))

'S

(B) %(cos (

w[§

(€ 4(cos(

L)

[

2. Consider the Argand diagram below:

(A) 0<|z] €2

(B) 1<|z{<2
€ 0<lz—1/<2

D) 1<|z—1|<2



3.

4.

5.

Letz = x + iy wherex and y are real and non-zero. Which of the following is NOT true.
(A) z+ Zisreal
(B) z z isreal and positive
(c) z%2— (Z)%isreal

(D)  z? is non-real

Thelocus of z if arg(z — 2} —arg(z + 2) = % is best shown as:

(A) Jkg (B) Y
2
12
o 2 x =t "
4 L
LC) 3 AY
T
< : - > e 2 2
-2 2 P N —
—~2
V4
-4

If w is an imaginary cube root of unity, then (1 + w — w?)7 is equal to :

(A) 128w
(B} —128w
(C) 128 w?
(D) —128w?

END OF SECTION |

3



SECTION [I: (37 marks)

s Attempt Questions6-8

s Allow about 52 minutes for this section

e Start each question on a new sheet of paper.

¢ In Questions 6 — 8, your responses should include relevant mathematical reasoning and/or
calculations

Question 6 (12 Marks) Use a new sheet of paper.

a. Lletz= -5—-12{ andw = =2 + i, find in the form x + iy:

(i) Z—w 1
(ii) Zw 1
iy = 2

b. The complex numbers z and w have a modulus of 2 and the arguments of z and w
are f-;-r- and 7—9—” respectively. On the Argand diagram the point A represents z, the
point B represents w and the point Crepresents z + w.

{i) Sketch vectors representing z, w and z + w on an Argand diagram and
explain why OACB is a rhombus.

(i) Findarg (z+w) 1
1
(iii)  Evaluate |z + w]|
C. (i) (x +iy)? = 5— 12i, where x,y arereal, find valuesof x and y . 2
(i) Hence, solve: 2

2+(1-20z+Q2i-2)=0



Question 7 (12 Marks) Start a new sheet of paper.

414

A(Z)

Given the above Argand diagram with OACB a parallelogram. Vector 04 represents

complex number z and vector OB represents complex number w. Name the vector
representing complex number z — w.

b.  OABCis arectangle in an Argand diagram where O is the Origin and point A
corresponds to the complex number 2 + i

B {Not to scale)

Given that the length of the rectangle is twice its breadth and OA is one of the
shorter sides, find the complex number representing C.



c. {i) Write (1 + iv3)(1 + i) in Cartesian form.

(ii) By first expressing 1 + iv/3 and 1 + i in mod-arg form,
find (1 + iv3)(1 + £) in mod-arg form.

(iii) Hence, find the exact value of tani—j .

d.  Describe the locus of z that can be represented by the equation:

(z+Z)—(z—Z)2 =16

e. Given |3z + 4iz| = 10, evaluate |z|



Question 8 (13 Marks) Start a new sheet of paper.

a. On separate one-third page Argand diagrams sketch the locus of points z such that:

(i) lz—1| = |z + ]

iy Arg(z+3—10 = %"

b. Thethreerootsof P(z) =0 are z= —3, 4+ 2v/3i and 4 — 2+/3i. Express P(z) asa
product of its factors in simplest form over the real field.

¢. Giventhatz = —1is the only real root of z° 4+ 1 = 0, write down the other roots and
indicate all roots on an Argand diagram. ({Leave answers in simplest mod-arg form.)

YA Q(w)

P(z)

v

In the Argand diagram, OPQ is an equilateral triangle. P represents the complex number z
and Q represents the complex number w.

Show that w3 + z3 =0



€. Given the sketch of |z - 2 - x/ff| = 1 below:

4\ ¥ {Not to scale)
3
2
1 -
1 2 3 )?

Find the minimum value of arg z.

f.  The complex number z is a function of the real number r given by the rule

(i)

{ii)

r—1I
r+i

Z= , 0<sr <1

Evaluate |z|

Hence, describe the jocus of z as r varies from 0 to 1.

END OF ASSESSMENT TASK
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