












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⁡(𝑟3𝑒3𝑖𝜃) = arg(𝑟𝑒𝑖𝜃) → 3𝑖𝜃 = 𝑖𝜃 which is not true 

 

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

 

Option A 

 

3) 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

Option D 

 

 

 

 

 

 

 

 

4) 

 

2 < z -1 < 3

That’s your answer, there. 

D 

It can’t be B, because B is on 

the boundary, which is not 

included. 
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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 

Solutions Marking Guidelines 

a i)  

𝑧 + 2𝑧̅ = 5 − 𝑖 + 2(5 + 𝑖) 
= 15 + 𝑖⁡⁡⁡⁡⁡ 

 

 

  ii) 
𝑖

𝑧
=

𝑖

5 − 𝑖
=
(5 + 𝑖)𝑖

25 + 1
 

 

⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡=
−1 + 5𝑖

26
= −

1

26
+

5

26
𝑖 

 

 

 

b) 

𝑓(2𝑖) = (2𝑖)3 − 3(2𝑖)2 + 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: 

 

2𝑖 − 2𝑖 + 𝛼 = −
−3

1
 

 

                                                             ⁡𝛼 = 3  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

c)  

𝑤 =
𝑧2 − 1

𝑧2 + 1
 

 

⁡⁡⁡⁡⁡⁡⁡=
𝑧 (𝑧 −

1
𝑧)

𝑧 (𝑧 −
1
𝑧)

 

 

⁡⁡⁡⁡⁡⁡⁡=
𝑒𝑖𝜃 − 𝑒−𝑖𝜃

𝑒𝑖𝜃 + 𝑒−𝑖𝜃
 

 

⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡=
𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 − 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃 − 𝑖𝑠𝑖𝑛𝜃
 

 

=
2𝑖𝑠𝑖𝑛𝜃

2𝑐𝑜𝑠𝜃
 

 

 

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 / 

Outcome 

Solutions Marking Guidelines 

(a)(i) 

 

 

 

 

 

 

 

 

(a)(ii) 

  

 

 

 

 

 

 

 

 

(b)(i)  

 

 

 

 

 

        

 

 

 

 

 

 

 

For w to lie in the region in part (i) and be of minimum modulus, 

w must be in the position as shown below… ie the perpendicular 

to y = x – 1, through O. 

 

 

  

 

 

 

                                                   By inspection, w =
1

2
-

1

2
i   

 

zn -
1

zn
= zn - z-n

= cosq + isinq( )
n

- cosq + isinq( )
-n

= cosnq + isinnq - cos -nq( )+ isin -nq( )( ) de Moivre( )
= cosnq + isinnq - cosnq - isinnq( )
= 2isinnq

  

  

3 marks : correct 

solution 

Note: the open circle 

at (0, -1) is necessary 

for full marks. 

2 marks : substantially 

correct solution 

1 mark : partially 

correct solution  

 

 

 

 

 

1 mark : correct 

solution 

 

 

 

 

 

 

 

2 marks : correct 

solution 

 

1 mark : substantially 

correct solution 

 



(b)(ii)  
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so, 2isinq( )
5

= 2isin5q - 5 2isin3q( )+10 2isinq( )
32isin5q = 2isin5q -10isin3q + 20isinq

=
2isin5q -10isin3q + 20isinq

32i

=
sin5q - 5sin3q +10sinq

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 

Q9 (a) 

 

 

 

 

 

 

 

 

 

 

(b) 

 

 

 

 

 

 

 

 

 

 

 

(a) The question has a 𝑃 ⇒ 𝑄⁡statement. 

(i) Converse has the form: 𝑄 ⇒ 𝑃 

Hence: “If the pet is a horse, it must be a stallion.” 

(ii) Contrapositive has the form: ¬𝑄 ⇒ ¬𝑃. 

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”. 

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

 

 

(b) Assume that a and b are integers, and 

21𝑎 + 3𝑏 = 1 

   Then: 3(7𝑎 + 3𝑏) = 1 

7𝑎 + 𝑏 =
1

3
 

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.  

 

 

 

 

 

(a)(i)1 mark: correct 

statement. 

(ii)1 mark: correct 

statement. 

(iii)1 mark: correct 

statement. 

 

 

 

 

 

 

 

 

(b)2 marks: Proper 

set up and proof by 

contradiction 

statement included. 

1 mark: One 

component of proof 

incomplete. 

 

 

 

 

 

 

 

 



 

(c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) (i) Let the length and width of a rectangle be x, y. 

Inequality will be: 𝑥𝑦⁡ ≤ (
𝑥+𝑦

2
)
2

 

(ii) Method 1: Consider the difference: 

𝑥𝑦 − (
𝑥 + 𝑦

2
)
2

= 𝑥𝑦 −
𝑥2 + 2𝑥𝑦 + 𝑦2

4
 

=⁡
4𝑥𝑦 − 𝑥2 − 2𝑥𝑦 − 𝑦2

4
 

=
−𝑥2 + 2𝑥𝑦 − 𝑦2

4
 

=⁡−⁡
(𝑥 − 𝑦)2

4
 

   ≤ 0 due to the square being non-negative. 

 

∴ ⁡𝑥𝑦⁡ ≤ (
𝑥 + 𝑦

2
)
2

 

 

Method 2: Using the AM/GM inequality. 

AM/GM: 
𝑎+𝑏

2
≥ √𝑎𝑏  square both sides 

(
𝑎 + 𝑏

2
)
2

≥ 𝑎𝑏 

Which is equivalent to the statement in (i). 

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 

 

(ii) 2 marks: Proper 

set up and proof. 

 

1 mark: One 

component of proof 

incomplete. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


