NORTH SYDNEY BOYS
HIGH SCHOOL

MATHEMATICS (EXTENSION 2)
2015 HSC Course Assessment Task 1
Friday Dec 5, 2014

General instructions

Working time — 60 minutes.
(plus 5 minutes reading time)

Write using blue or black pen. Where
diagrams are to be sketched, these may be
done in pencil.

Board approved calculators may be used.
Attempt all questions.

At the conclusion of the examination, bundle
the booklets + answer sheet used in the
correct order within this paper and hand to
examination supervisors.

SECTION I

e Mark your answers on the answer sheet

provided (numbered as page 3)

SECTION II

e Commence each new question on a new page.

Write on both sides of the paper.

e All necessary working should be shown in

every question. Marks may be deducted for
illegible or incomplete working.

STUDENT NUMBER:

Class (please )

O 12M4A — Mr Lam

O 12M4B — Mr Ireland

# BOOKLETS USED: .....

(O 12M4C — Mr Lin

Marker’s use only.
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2 2015 MATHEMATICS EXTENSION 2 HSC COURSE ASSESSMENT TASK 1

Section 1

5 marks
Attempt Question 1 to 5

Mark your answers on the answer sheet provided.

Questions Marks

(A) 2 =16V2 (Cos (%T) + i sin (36?”»
) = =100 on (=) 00 ()
(5) (%))
)

(D) z=9v2 <cos (_3) +isin <__>

(C )2—16\/_<cos

2. If P(2) = 23 — 222 + 42 — 8,2 € C, then a linear factor of P(z) is 1

(C) z+2
(D) z+2i

3. The distance between the two points z and —Z in the complex plane is given by 1

(A) 2Re(2)
(B) 2Im (2)
(©) 2|

(D) 2Re(2z) +2Im(2)
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2015 MATHEMATICS EXTENSION 2 HSC COURSE ASSESSMENT TASK 1 3

4. P(z)is a polynomial in z of degree 4 with real coefficients. Which of the following 1
statements must be false.

(A) P(z) = 0 has no real roots.
(B) P(z) = 0 has one real root and three non-real roots.
(C) P(z) = 0 has two real roots and two non-real roots

(D) P(z) = 0 has four real roots

5. Given that (1 +14)" = ai, where a is a non-zero real constant, then (1 + 7)?"*2 1

simplifies to

(A) a*
(B) 2a%i
(C) 1+ a%i

(D) —2a%i

Answer sheet for Section 1

Mark answers to Section I by fully blackening the correct circle, e.g “g”

1I-® ® © ©
2- W ® © ©
3- W ® © ©
4- ® ® © ®©
5—- W ® © ©

Examination continues overleaf. ..
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Section 11

40 marks
Attempt Questions 6 to 8

Write your answers in the writing booklets supplied. Additional writing booklets are available.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (14 Marks) Commence a NEW page. Marks
(a) Express (2 — 3i)? in the form a + ib, where a and b are real 2
(b) z is the complex number 1 4 ¢ Write the following in modulus-argument form
i =z 2
i iz 1
(c) Sketch on the Argand diagram the locus |z — 1] = |z + 1 — 24| 2
(d) On an Argand diagram, graph the intersection of the regions defined by 4

zZ > 9, z—|—2§8and0<argz<%

(e) Let w be one of the non-real cube roots of 1
i. Show that 1 +w+w?=0 1
ii. Hence or otherwise, prove that (1 +w — w?)3 — (1 —w + w?)? = 0. 2
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2015 MATHEMATICS EXTENSION 2 HSC COURSE ASSESSMENT TASK 1 5

Question 7 (11 Marks) Commence a NEW page. Marks

(a) Find constants A , B, and C so that 2

1 B A +Boc—FC
14+z+22+23 1+=x 1+ 2

(b)  Find the integers m and n such that (z + 1)? is a factor of the polynomial 3
P(z) =2° 4+ 222 + mz +n
(c) If «, B, 7y are the roots of 23 + ma + n = 0, form the equation whose roots are 3

1 1 1
at+B Bty v+a

(d) The equation 22 + pxz? + gz + r = 0 has one root equal to the sum of the other 3
two. Show that p® — 4pg +8r =0

Examination continues overleaf. ..
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6 2015 MATHEMATICS EXTENSION 2 HSC COURSE ASSESSMENT TASK 1

Question 8 (15 Marks) Commence a NEW page.

(a) The four complex numbers z1, 22, z3, 24 are represented on the complex plane
by the points A, B, C', D respectively.

Given that
21— 290+23—24=0 and 21—tz —23+1z24 =0

use vectors to determine the possible shape(s) for the quadrilateral ABCD.
Show all reasoning.

(b) Consider the polynomial equation: 2% —i = 0

i. Find all the roots of 2> —i = 0. You may leave the roots in the form of
cis 6.

ii. Hence show that

(2 — i) [22 - (mm%) 2 1] [z%r <2isin?1)—g> 2 1} ~0

3 1
ili. Hence or otherwise deduce that sin o sin I
10 10 2
144
(c) Ifziﬂ:ki,wherekER
z+1—1

By drawing a diagram or otherwise, find the value of |z|. Show all reasoning.

End of paper.

Marks

4
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