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| -Attempt Queshons 106 -

Use the mulliplc-choicc m\chnﬁ sllpct for Questions 1 to 6

Seetion I e
‘ FREEY RS R

6 m.uks S
SFRERN S Py

Allow. .xbout S mmutcs for ﬂll\ sulmn

1. The argand diagraim shows the complex numbers w, z, and u, where w lies inithe first .7

quadrant, z lies in the sccond quadrant and u lies on'the negative real ¥, - -
- . . . o AN g ”

BT

24
R
o=
ERC

4 Wlnch s‘t‘z;'t’en'lent';ééi;id_"ligl gfqg?: -

Aus=zwandw=z+w. - - =

C.z=uwandir= 2% w

AZ=iz '_

3. Whlch com'pléz; number lies in the 're'giron:2'< |z =1/<37°
A1V B3

ok F T D3
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[ 4. Givenithat z:= 1~ i, which expression is equal to 2% 9,
4

A \/_ (cos( )-i mﬁ( i")) | M B. zﬁ(cos(lf‘ﬁ) ‘J'r,;;isin ("—5'5)) "
@B )
5. Which s't'atemént"‘is' t_rL.le'?t

A. Vx € R, 3y €R suchthatxy = 6. B. Vx € R 3y €R suchthatx+y=6.

G 3x € RsuchthatVy ;é:?m,x».+~y;= 6. “D.3x € Rsuchthaty yE Rixy=6.. =

6. - Consider thestatement .

P:For all integers n-= 1, if nis a prime number then S isa prime number. - .
. "Which of the folfowirig is true about this stateriient and its converse?. ~

C e

" A The statement Pand 1ts converse are both true -

B The statement Pand 1ts converse are both fa]se. O

s "f' 4'.'

C The statement P is: true and 1ts converse is false:

D The statement P is false and lts convel se:is true. -

~END OF SECTIONI~ ]
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Scetion 11

I8 marks -~ - o
Attempt Questions 709 - o
Allow about 32 minutes for this seetion

Answer each question in a new ansier booklet.

All'nccessary working should be showi in every question: -~

3 g _(.cv')"‘,_',-‘

Qllcstioxl 78 marks)- o

@ LetziS—i

t ’

e (11)_,‘, 'F!l}ld;;lrllvthe»fQIfi}l-_J'C".’fi?{iy

®

~ End of question 7~
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/ ,,"':.Quc'stion 88 marksy S . S Marks

(a) "'-_‘“_('i) Sl\ctch thucz,lon on llu, Alg,mul dmgmm whuulhu lollowm;, lnL(]lldllllbb : 3
- hold mmullmmously ‘ : a

|7-—1l <\/§dth <alg(z+z) Z‘:

(ii)‘ 7 Lcl w-be the compl<:\ numbcl of minimum modulus sallsl}lmg thc mequahtlcs 1
o in pmt (). Express w in the [‘oun X+ iy, whcxe xand y are real numbcr

RO | 'Lvet‘_z‘-,=' cos 6 isin 6.

' @ i"fSlld\'vtiljatz —'z—'f- 2isinng. . . 2

. o R . 5 e o . . .l'_;
- @iy Using the expansion df.,('\z' —i) show that; T

sin se SSm 39 + 10s{

Bugaesiors=

_d
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Question 9 (8 marks) : - ' - I Marks
() . Consider the following statement;which is of the form P Q.
“If the pet s a stallion, then it must be aliorse.”
(i)  Writethe converse of the statement. B T TR 1
- (i) Write the'contrapo‘_‘sitiVe of the statement: I , : 1

(iii) Write tlle'llegat'ion of the statement : o 1 0T

(b) 7'VWnteaproofbycontladlctlon to show that “ 2 .

The1 eare. no mtegels a and b such that 21a + 3b 1.- -

G) (1) _ ;"‘,‘.Write an inequality‘that dés;c'rih'eéithe”staterﬁe it
- :The area of a rectangle cannot be greater tha, thevsquare
- of the ave1 age length of 1ts two sxdes B '

- (n) Prove the statement in part ( BN

~END OF PAPER ~ -
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2023 Yr12 HSC Assessment Task 2

Multiple Choice Solutions and Marking Guidelines

Solutions

Marking Guidelines

1)

Since z and w have positive imaginary components u = z —w can be true as the

imaginary parts can cancel to give only a real.

Also, can be true u = zw as the addition of an acute and obtuse argument can result in

a straight angle.

Option B

2)

Since z is not real, we have either z = x + yi or x = yi
B is not an option as the modulus is a real number

C is not an option as Re(z) = 0 is a possibility.

D arg (r3e®?) = arg(re'?) - 3i6 = i@ which is not true

Hence option A must be true (z = iz is true if z =y + yi).

Option A
3)
2<P—ﬂ<3
B
b
pe S Ay It can’t be B, because B is on
pr .y . .
AP ‘\\ the boundary, which is not
/ xi e - .
/ gl X 5 included.
I Vi Y AY
4 7 1 @ S Y
[ 1 \ \]
I ' “ ‘|
] i i 1
J|2 1‘1 o 1 2 :% ’}
b N A0 ¥
% . i — 00000 h
1 s ) y; That’s your answer, there
k. ~ pr-
\\ L T /'
\\\ ’III D
e
Option D

4)




Option B

5)
Interpretations in words:

A. For all real x, there is a y-value such that xy=6. This is false, with x=0 a counter-
example.

B. For all real x, there is a y-value such that x +y = 6. This is true.

C. There exists a real x-value that has all y-values satisfying x + y=6. This is false
because every x-value has a single unique y-value that makes the equation true.

D. There exists a real x-value that has all y-values satisfying xy=6. This is false,
because every x-value in the domain has a single unique y-value that makes the
equation true.

Option B

6)
The 4 response choices consider the combinations of the statement and its converse.
Consider each statement:

Statement P is false. When testing prime numbers, test the number 2 (the only even
prime) and an odd prime. n =3 is a counter-example to the statement.

When testing statement P you may have noticed that n(n+1) is always an even product
of two factors. The only time the numerator is fully factorised by the denominator is
when n=2.

Hence, the only time the fraction is prime is when n=2.

The converse: “If the fraction is prime, then n is prime” is true.

Option D




2023 Yr12 HSC Assessment Task 2

Question 7 Solutions and Marking Guidelines

Outcomes Addressed in this Question

MEX12-4

uses the relationship between algebraic and geometric representations of complex numbers and complex

number techniques to prove results, model and solve problems

Marking Guidelines

Solutions
ai)
z4+22=5—-i+2(5+1)
=15+1
i)
i i (5+10)i
z 5-—1i 25+ 1
_-l45i_ 1.5
26 26 ' 26"
b)

f20) = (2i)% — 3(2i)% + 4(2i) — 12
=-8i+12+8i—12
=0
By factor theorem 2i is a root.

Since the coefficients of the polynomial are real, the complex roots come in conjugate
pairs. Hence —2i is another root.

Summing the roots we have:

1 mark
Correct solution

1 mark
Correct solution

3 marks
Correct solution with
clear reasoning

2 marks Substantial
progress towards
solution

1 mark
Some progress
towards solution.




~ 20 1 o6

cosB + isinB — cosf + isinf

"~ cosO + isinf + cosO — isinb

_ 2isin®
" 2cos6

Which is imaginary.

3 marks
Correct solution with
clear reasoning

2 marks Substantial
progress towards
solution

1 mark
Some progress
towards solution.




Year 12

Mathematics Extension 2

Ass Task 2 2023 HSC

Question No. 8

Solutions and Marking Guidelines

Outcomes Addressed in this Question

MEX12-4 uses the relationship between algebraic and geometric representations of complex
numbers and complex number techniques to prove results, model and solve problems
Part/ Solutions Marking Guidelines
Outcome
i 3 marks : correct
(a)() solution
Note: the open circle
at (0, -1) is necessary
for full marks.
2 marks : substantially
correct solution
1 mark : partially
correct solution
. For w to lie in the region in part (i) and be of minimum modulus,
(a)(ii) . ” . )
w must be in the position as shown below... ie the perpendicular
toy =x-1, through O.
1 mark : correct
solution
By inspection, w= 1 1z‘
y Insp , 575
o)) |-t

z

-n

= (cosq+ isin q)" - (C05q+ iSiHQ)
= cosng + isinng - (cos(~ng) + isin(-ng))
=cosng +isinng - (Coan‘ iSin”q)

(de Moivre)

=2isinng

2 marks : correct
solution

1 mark : substantially
correct solution




(b)(ii)

5
[z—lj =25—5241+1023i2—1022i3+5zi4—i5
z z z z z' z
(1) (1) 1
=2°-52°+10z-10| = [+5] = |- =
R O e oy s
(o 1) s 1), 1)
=|2°-=|-5/z°-=|+10| z- =
S e GRS A S

SO, (2isin q)s = 2isin5qg - 5(2isin3q) +10(2isinq)

32isin® g = 2isin5g - 10isin3g + 20ising
_ 2isin5g -10isin3qg + 20ising
B 32i
_sin5g - 5sin3g +10sing
16

2 marks : correct
solution

1 mark : substantially
correct solution




Year 12 Mathematics Extension 2 Ass Task 2 2023 HSC

Solutions and Marking Guidelines Question 9

Outcomes Addressed in this Question

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

Part Solutions Marking Guidelines

(a)(1)1 mark: correct

Q9 (a)
: statement.
() The question has a P = Q statement.

(i1)1 mark: correct

(1) Converse has the form: Q = P statement.

Hence: “If the pet is a horse, it must be a stallion. (iii)1 mark: correct
(i) Contrapositive has the form: =Q = —P. statement.

Hence: “If the pet is not a horse, it is not a stallion.”
(iii) Negation has the form =P = —=Q.

Hence: “If not a stallion, then the pet is not a horse.”

Negations can also replace universal statements with “there
exists”.

9

Hence the alternative: “There exists a stallion that is not a horse.’

(b) (b) Assume that a and b are integers, and (b)2 marks: Proper
set up and proof by
2la+3b=1 contradiction
Then: 3(7a + 3b) = 1 statement included.
1 mark: One
7a+b= 3 component of proof
incomplete.

But LHS is an integer for integers a and b.
RHS is not an integer, and so we have a contradiction.

Hence, the assumption is untrue; both a and b can’t be integers.




(©)

(c) (i) Let the length and width of a rectangle be X, y.
. . ) x4y 2
Inequality will be: xy < (T)

(if) Method 1: Consider the difference:

(x+y)2_ x% + 2xy + y?
Xy 2 - 4

_Axy —x*—2xy—y®

4
_ —x%+2xy —y?
B 4
G-
4

< 0 due to the square being non-negative.

x + y\?
" xys( zy)

Method 2: Using the AM/GM inequality.

AM/GM: asz > ab square both sides

<a+b
2

Which is equivalent to the statement in (i).

2
)Zab

Note: Method 2 begins with a factual statement as its “axiom”,
then progresses towards the statement that needs to be proved.

(c)(i) 1 mark: Correct
answer

(i1) 2 marks: Proper
set up and proof.

1 mark: One
component of proof
incomplete.




