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MATHEMATICS (EXTENSION 2)
2012 HSC Course Assessment Task 1
November 28, 2011

General instructions

e Working time — 55 minutes.

e Commence each new question on a new page.

Write on both sides of the paper.

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

Board approved calculators may be used.

All necessary working should be shown in
every question.

Attempt all questions.

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

Marker’s use only.

Class (please [O)
O 12M4A — Mr Weiss

(O 12M4B — Mr Ireland

(O 12M4C — Mr Fletcher
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2 2012 MATHEMATICS (EXTENSION 2) HSC COURSE ASSESSMENT TASK 1

Question 1 (20 Marks) Commence a NEW page. Marks
(a) i. Find the values of the real numbers a and b such that (a + ib)*> = 5 — 12i. 2

ii. Hence or otherwise, solve the equation ix? + 3z + (3 — i) = 0. 2
(b)  Evaluate (1 +1)°. 2

(c) On an Argand diagram, sketch the locus of a point which satisfies

i |z—1i|=4. 2
ii. (z—1)(z+1)=3. 2
. [z42]=|z-2| 2
z+ 3 T
iv. A =_. 2
Ve 818 ( 21 > 6
(d) i. If 2y =3+ 44 and |z2| = 13, find the greatest value of |z; + z2]. 3
ii. If [z + 22| has its greatest value and also 0 < arg zp < 7§, express zp in the 3

form a -+ 7b where a and b are real.
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2012 MATHEMATICS (EXTENSION 2) HSC COURSE ASSESSMENT TAsK 1 3

Question 2 (20 Marks) Commence a NEW page. Marks

(a) If w represents one of the complex cube roots of unity, evaluate 3
(1-u®)(1-wh (1-w?)(l-w)

(b) In an Argand diagram, the points P, () and R represent the complex numbers
21, 72 and z9 + 1 (22 — 21) respectively.

i. Show that APQR is right-angled. 2

ii. Find in terms of z; and z5 the complex number represented by the point 2
S such that PQRS is a rectangle.

(c) i. Use De Moivre’s Theorem to show that cos 30 = 4 cos® 0 — 3 cos 6. 2
ii. Deduce that 823 — 62 — 1 = 0 has solutions = = cos @, where cos 30 = % 3
iii. Find the roots of 82% — 6z — 1 = 0 in the form cos 6. 2
iv. Hence evaluate cos — cos 2n cos 4_7r 2
9 9 9
(d) For the complex numbers
2=0+9)? and 2 =2 [cos <—5%) + isin (—%)}

i. Express z; in modulus-argument form. 1
ii. Express z9, Z3 and iz in Cartesian form. 3
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4 2012 MATHEMATICS (EXTENSION 2) HSC COURSE ASSESSMENT TASK 1

Question 3 (18 Marks) Commence a NEW page. Marks
(a) i. Use the remainder theorem to find a factor of z(z — 1) — a(a — 1). 1

ii. By division or otherwise, find the other factor. 2
(b)  Prove that if the polynomial P(z) has a root of multiplicity m then P’(z) has a 3

root of multiplicity (m — 1).

(c) Given (x — 2)? is a factor of 2% — 322 + ax + b, find the value of a and b and 4
hence factorise the polynomial over C.

(d) The equation 3 + 322 4+ 42 — 7 = 0 has roots «, 3 and . Find the equation 3
with roots 2«, 25 and 27.

(e) If (1+1i) is a root of the equation 23 — az? + bx — 4 = 0 where a, b € R, find the 5
values of a and b and hence solve the equation.

End of paper.
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