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HSC Outcomes Mathematics Extension 2
El appreciates the creativity, power and usefulness of mathematics to solve a broad range of problems.

E2 chooses appropriate strategies to construct arguments and proofs in both concrete and abstract
settings.

E3  uses the relationship between algebraic and geometric representations of complex numbers and of
conic sections.

E4  uses efficient techniques for the algebraic manipulation required in dealing with questions such as

those involving conic sections and polynomials.

E5  usesideas and techniques from calculus to solve problems in mechanics involving resolution of
forces, resisted motion and circular motion

E6  combines the ideas of algebra and calculus to determine the important features of
the graphs of a wide variety of functions.
E7 uses the techniques of slicing and cylindrical shells to determine volumes.

E8 applies further techniques of integration, including partial fractions, integration by parts and
recurrence formulae, to problems.

E9 communicates abstract ideas and relationships using appropriate notation and
logical argument.



GIRRAWEEN HIGH SCHOOL

TASK 1
2017 (HSC 2018)

MATHEMATICS
EXTENSION 2

Time allowed — 90 minutes

DIRECTIONS TO CANDIDATES
» Attempt ALL questions.

¢ All necessary working should be shown in every question. Marks may be

deducted for careless or badly arranged work.
* Board — approved calculators may be used.

> Start each question on a separate page. Each paper must show your name.
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Multiple Choice (5 marks) Write the letter corresponding to the correct answer in your

answer booklet.

1. What is the value of i*?

(A)l B) -1
2. Ifx—kiy:a{_?b then x% + y* =2
c+1i
a*+b’ at —b*
A 4 v
@) c* +d? (B) c® +d?

©)0 (D) -2
a* + b @ b
© 5 ® 5

oy 11 . . .
3. Multiplying a non-zero complex number by-l-—i_ results in a rotation about the origin

on an Argand diagram. What is the rotation ?

(A) clockwise by %

-1

(B) clockwise by %

(C) anticlockwise by % (D) anticlockwise by %

4. If z=2+iand w=1—1,then zw,in the form x+iy is:

(A)3-i B) 1-3i

5. Léet"s =5+ 6i Find Fn(3i —z)

(A) 3i B) — 3

(C) 1+3i (D) 1+1

(©)3 D) -3
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Question 6 (14 marks)

-1+

N3 +i

@lf z=

(i) Express zin the form x +iy, where xand y are real.

Marks

(ii) By expressing —~1+7and J3+i inthe modulus argument form, show that

7 o= LCLS'(ZEJ
V2 e
T
(1ii) Hence find the exact value of tan—l-z-—

(b) () Find all pairs of real numbers x and y such that (x+ip)* =—5-12i.
(ii) Hence solve: z° —4z+(9+12i)=0
Question 7 ( 21 marks)

(a) (i) Express sin5@ and cos5# interms of cos@ and sin @.

(ii) Hence eipress tan 5@ in terms of tané.

. 1
(b) (i) If z=cos@+isin @, show that z" +—=2cosnt and z” ——1—: 2isinné.

- n
L =

(if) Use De Moivre’s theorem to obtain an expression for cos’ @ in the form

acos78 +bcos50 + ccos36 + d cosd. What are the values of a,b,¢ and d.
(¢) 1w, are the roots of the equation z° =1.

(i) Show that 1+ @+ ? =0

(ii) Find the cubic equation whose roots are 1,1+ @,1 + @*.
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Question 8 (21 marks)

(a) (i) Express the roots of the equation z° +1= 0 in modulus-argument form.

(if) Show the roots of z° +1=0in an Argand diagram .

(ifi) Show that z* -2 +z* —z +1= (zz - 2003%2 +1J(zl - 2cos:°’-§‘l +1)
e T 3n T 3z

(iv)Hence find the value of cos-5- + cos? and cos—s—oos-—s—.

(v) Form a quadratic equation with roots ccos--;i and 0053?”.

(vi) Hence find the exact value of cos% and cos%r— in simplest surd form.

Question ¢ ( 21 marks)

(a) Sketch the following loci on separate Argand diagram.

() |z+2-3i=|z+2+i

(i) arg(z — (2 +30) =— -’33

(i) 2 <|z-1]<3

(b) Find the locus of z and sketch on an Argand diagram. =~
() |z-4|=Im(2)

@) |22 -(2)* 212

Z._.

(¢) Find the locus of z, given is a purely imaginary number.

Z— Ll
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Question 10 (8 marks)

(a) AOAB is an isosceles triangle with O4 = OB and £OBA = 75°.1f O is the origin and
Arepresent the complex number — 3 +i , find two possible complex numbers

represented by the point B, in the form a +b. 4

. \35

BN

(b)

.1'?
B(4.13)

¢
.“‘1 ( O 5 [ j
X

S
D

The diagram above shows a square ABCD in the complex plane. The vertices A4 and

B represent the complex numbers 9 +7and 4 +13i respectively. Find the complex numbers

represented by
(i) The vector A4B. 2
(ii) The vertex D 2

Girraween High School Mathematics Extension 2 Test 1 2017(HSC 2018)



Question 11 (20 marks)

4

(a) Given the equation arg (—Z—:%J _3z
z+4

—_—

() Draw z-2, z+4, arg(z —2)and arg(z + 4) in an Argand diagram and mark the

angle representing arg(i?) giving reasons. 4

(i) Find the equation of the locus of arg[ Z i) = 3% , describe the locus and sketch in
Z+

the Argand diagram drawn in (i). All reasons must be given. 7

(b) P represents the complex number z such that }z| =1.Copy the diagram onto your

answer sheet and prove that

).?
P
Z
3 7 %
N
. |
(1) arg(z+1) = Eargz 3
() arg(z—1)=arg(z+1)+ 32’- 3
z-1 1 ‘
i) |~——|=tan| —argz 3
w i)
END OF EXAMINATION
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