NORTH SYDNEY BOYS
HIGH SCHOOL

MATHEMATICS EXTENSION 2

2021 HSC Course Assessment Task 1
13 December 2021

General instructions

* Working time — 1 hour. (plus 5 minutes reading time)

* Write your answers in the answer booklet provided.

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

* Board approved calculators may be used.

plete working.

Attempt all questions.

All necessary working should be shown in every question. Marks may be deducted for illegible or incom-
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(O 12MX2 A4 Mr Berry
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Question 1. (6 Marks)
20+ 214 d 3+ 44

(a) Letw:Tan z = 3
(i) Express wz in (z + iy) form. 1
(ii) Express wZ in (x + iy) form. 1
(iii) Hence find two distinct ways of writing 145 as the sum a? + b*> where a and 1

b are integers such that 0 < a < b

(b) In an Argand diagram, ABCD is a rhombus with ZABC = 60°. 3
The points A and B represent the complex numbers (3 + 4¢) and (6 + 6i)
respectively.

Find the complex numbers representing the points C and D.
(your answer in (a + ib) form with exact values for a and b.

Question 2. (6 Marks)
(i) Find the square roots of 8 + 6 2

(i) Solve 22 +2(2+43i)z —13+6i =0 2

(iii) Describe geometrically the locus of z, if |z + 5 + 44| = |2 + 2(2 + 3i)z — 13 + 67| 2

Question 3. (7 Marks)

2x + 3
(a) Write down the negation to the statement “For all zeR, if f(z) = %, 1
x
then f(z) # 2
(b) Write down the converse statement to the conditional statement 1
If bx —1=9thenz =27
(c) Let a, b and n are integers. Prove by contrapositive the conditional statement:
’If n does not divide ab then n does not divide a and n does not divide b 2
(d) Prove by contradiction that there are no rational solution to the equation
P +r+1=0. 3



Question 4. (7 Marks)

zZ+2 T
Let < 2 and > —.
et |z] <2an arg(\/g_i_i) > 15

(1) Sketch on an Argand diagram the region representing 2.

(ii) Hence determine the exact value of @ and b such thata < arg(z +i) <b

(iii) Find the minimum value of |z + i|

Question 5. (9 Marks)

(i) Solve the equation 2° + ¢ = 0. Write down all the roots in mod-arg form.

(ii) Express z* —iz3 — 2% + iz + 1 as the product of two quadratic factors in z

T 3
N luat T oT
(i11) Hence evaluate (sm 0 sin 10)

3
(iv) Hence evaluate | sin o _ sin i
10 10

(v) Hence find the exact value of sin (;T—())

End Of Paper



SUqgested Saludians
supflementan Tosk 1 €2 F2 =2vl2

@1 B &
X (@ 3§ Wwane s even,ben M is oda’
C,ow)'m‘ywl')'i ve chalewrent -

. )
o T 115 erven Then N+t isodd
| ]

b \\}\ S ~oc s add Then MASE7e

Neﬁqh(m'-
’ﬂ‘ioﬂm Y?’J\"—g Ow)) YN ave V‘d

3 -
{)W\’ﬁ\")wegvﬂwm\“) \.,(J,)" e 2 %) omA NS < 24 1)
o : 5
= =
QL)—\'\ N+ s
::"Q)C"\'))"TS‘

:254) — Q\C.g—}-\?-)’?v‘\' é\l—“\‘é

—> Q\) = %\Cg‘i‘\Q\Lz—\—é\z +5S
/))w)d?mﬂ bj 2 owh veawanj)'nj) W

: 5 2 S
3*4\"‘6““3\4 2

f(/\)"f Lawen eV’ )S ‘\mywjﬂ'l—& . %‘$ a nqw—)b)—(’jﬁv
) : e ]
m)\’o\no) V\\Ah”\/ev} MMLE 3- Ak>— QVQ,yé y$ v

m)ejev by Yhe ¢\asvve Yyo)x/\%‘ea for i}’ﬂléje/vx
33 y Le ¥h Yle QU Y 9 SIHMP Mt
’Y\n@reW, iy wull 2 GaM . <

i)y Lvew waS 3 odd Yhen Vs 0 A4
Sa, w5 b e

e o

—_—

e

fw\f‘\») Vn}vﬂ))’vn)w:__ /_ o 3 |
RN S S 3_% Y\ a» add Yrew Wil ' 2uvene

S —
w V\;Q\‘f) ¥ £ Z--
3 -
Apse [ 2l >
- thzgf& bl 3k +3')
= 2 xim)-fjv

v33+5/u; AN



Qy. (@ ) 2a-704 = (7" ca)?
b < M éj/:m, 704 = 2 (- -C4) A

Yo o
OV S}GmeMMC 7“9(7 e @, b

/
e} Q4-709 < -
- g+l
— 24’704 ( ) ab
- (9 —’:)’f:“ );.-ml;
Walthm Ve yead 9 ’ij) ") 2_
} LL 24_ _ qu 35 “’—/O
ab =3y ( : a9) (9 ’*2‘32 %
it O
=27 of&7°
—:;y\/@ 7\/
a=-7,
a:’—] \7.—’\"/)
L=-5
e <2 (Y
2477 -

A =Y

. _ (e )z .
/))) Z (5 KC,A/ij

(57 A28 2T
2

D ER
= )
o (-1 27
- é'54) —
by B _ 94aZ v
W - )
_ (24
=7 oy, :&,A)’ZL
=, PN



— ==
cys (2kr )y
— - C4% \2)&'}'))‘.’_
s
k=0 Z. N> %
ren) z,= s ") s
D 4
=) 'Z}‘—‘ Cas (333 ¥

o - -2 ’Lq;%ﬂ@oﬁ ("5%-)
ez L= O3 (ﬂ’)c =
zL"} ) = (17/)) (24__2,5_,2*_&)): (324)) EKZ‘ZV \"‘2251 v
Re-% 7
2% 2Pz z > 2
~ZAZ -<CF) = E—(z\rg)z,\_ r@[;..\gaz‘,)zﬂuz)‘

—

- G [F e
v’/

M aSch “J,?i’ﬁ*___o_o,eﬁ?j&‘ez&__ “_C__Z; "







