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HSC Course 

Assessment Task 4 – Trial HSC Examination 
 

 

General Instructions  

• Reading time – 10 minutes 

• Working time – 3 hours 

• Write using black pen 

• NESA-approved calculators may be 

used 

• A reference sheet is provided 

• In Questions 11-16, show relevant 

mathematical reasoning and/or 

calculations 

• Marks may not be awarded for partial 

or incomplete answers 

 

Total marks – 100 

 

Section I  10 marks 

Attempt Questions 1-10 

Mark your answers on the answer sheet 

provided. You may detach the sheet and 

write your name on it. 

 

Section II  90 marks 

Attempt Questions 11-16 

Write your answers in the answer booklets 

provided. Ensure your name or student 

number is clearly visible. 

 

 

 

Name:         Class:    

 

Marker’s Use Only 

Section I Section II 
Total 

Q 1-10 Q11 Q12 Q13 Q14 Q15 Q16 

/10 /15 /15 /15 /15 /15 /15 /100 
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Section I  
 

10 marks 

Attempt Questions 1-10 

Allow about 15 minutes for this section 

 

Use the multiple-choice answer sheet for Questions 1–10 

 

 

1. What is the value of i2024?  

 (A) i  

 (B) –i  

 (C) 1  

 (D) –1  

    

 

2. Points A, B and C are represented by the vectors ,  and   

respectively. What values of m and n will ensure that A, B, and C are collinear? 

 (A)   
 

 (B) 
 

 

 (C) 
 

 

 (D) 
 

 

    

3. An insect is crawling in a spiral down and around a sphere with a radius of 1.  

The insect’s path begins at the top of the sphere and ends at the bottom of the sphere. 

Which of the following parametric equations could define the insect’s path? 

 (A)    

 (B)   

 (C)   

 (D)   
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4. Particle A and particle B, of masses MA and MB respectively, are connected by a 

light inextensible string passing over a frictionless pulley as shown.  

 

Particle A lies on a frictionless surface inclined at 30° to the horizontal, while 

particle B hangs vertically from the string. The particles are initially at rest, and 

when they are released, neither particle moves.  

 

Which expression shows the relationship between MA and MB? 

 

 (A)    

 (B)   

 (C)   

 (D)   

  
 

 
 

5. A particle moves in simple harmonic motion with velocity v ms–1. 

The motion is described by the equation   , where x is the particle’s 

displacement from the origin. What is the period of the particle’s motion? 

 

 (A) –5  

 (B)  
  

 

 (C) 
 

 

 (D) 5  
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6. Consider the statement: 

 

 

 Which of the following is the contrapositive of this statement? 

 

 (A)   

 (B)   

 (C)   

 (D)   

  
 

 
 

 

7. If  , which of the following statements is FALSE?   

 (A)   

 (B)    

 (C) 
 

 

 
(D)   

 

 

 
  

8. It is given that . 

 

What is the value of  ? 

 

 (A) 2  

 (B) 6  

 (C) –6  

 (D) –18  
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9. What is the value of ?    

 (A) 
 

  

 (B) 
  

 

 (C) ln 2  

 (D) 2 ln 2  

  
 

 
 

10. The molecular structure of methane can be modelled by a tetrahedron, as shown in 

the diagram below. 

 

The bond angle, θ, is the angle between any two carbon atoms (A, B, C, D). 

What is the size of the bond angle, correct to one decimal place? 

 

 (A) 54.7°

 

 

 (B) 70.5°  

 (C) 109.5°  

 (D) 179.0°  

    

End of Section I 



 – 6 – 
 

Section II  
 

90 marks  

Attempt Questions 11–16 

Allow about 2 hours 45 minutes for this section 

 

Answer each question in a SEPARATE writing booklet. 

Your responses should include relevant mathematical reasoning and/or calculations. 

 

 

Question 11 (15 marks) Use a SEPARATE writing booklet.  

   

(a) Consider  . Find simplified expressions for:  

 (i)    1 

 (ii)   1 

 (iii)   2 

   

(b) Find    2 

    

(c) Prove algebraically that the difference between two consecutive square numbers 

is odd. 

2 

    

(d) Given  , express  in the form . 2 

    

  

(e) Let ℓ1 be the straight line segment with equation  ,  . 

The straight-line segment ℓ2 is perpendicular to ℓ1, and the ends of ℓ2 are also its 

x- and y-intercepts.  

Given that the endpoint of the position vector   lies on both ℓ1 and ℓ2, 

find the vector equation of ℓ2 in the form  , including any restrictions 

on the value of . 

 

3 

 

 

 

   

 

(f) Find   2 

    

End of Question 11 
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Question 12 (15 marks) Use a SEPARATE writing booklet.  

   

(a) Consider the vector equations of the lines 

 
 

 (i) Determine whether the lines intersect. 2 

 (ii) Hence, or otherwise, determine whether the lines are parallel, 

perpendicular or skew. Justify your answer. 

2 

 
  

 
 

(b) Consider .  

 (i) Show that    1 

 (ii) Hence, solve  . 3 

 
  

 
 

(c) A particle moves along the x-axis according to the equation . 

Initially, the particle is at rest at .  

 

Find the displacement of the particle as a function of time. 

3 

 
  

 
 

(d) (i) For , prove that . 2 

 

(ii) It is known that the graphs of  and  lie on or  

above the 𝑥-axis. (Do NOT prove this.) 

 

Using the result from (i), or otherwise, prove that the graph of  

lies on or above the graph of .  

2 

 
  

 
 

End of Question 12 
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Question 13 (15 marks) Use a SEPARATE writing booklet.  

   

(a) Find the vector equation of the sphere . 2 

 
 

 
 

 

(b) Using the substitution , or otherwise, find   

 

2 

 
  

 
 

(c) Given the complex number , sketch and shade the subset on the 

Argand diagram such that . 

3 

 
  

 
 

(d) Prove by contradiction that if , then m and n cannot both be integers. 3 

 
  

 
 

(e) A particle is travelling in a straight line. Its displacement, x cm, from O at a 

given time t seconds after the start of motion is given by . 

 

 (i) Prove that the particle is moving in simple harmonic motion. 2 

 (ii) Find the centre of motion. 1 

 

  

(iii) Find the total distance travelled by the particle in the first  seconds. 

 

2 

 

 

 

  

 

End of Question 13 
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Question 14 (15 marks) Use a SEPARATE writing booklet.  

   

(a) A stationary object suspended in a vacuum is moved by two forces FA and FB 

where the magnitude of FA is twice the magnitude of FB. 

If the directions of FA and FB are  respectively, calculate the 

direction in which the object moves. Give your answer in vector form. 

2 

 
 

 
 

 
(b) Evaluate   

 
3 

 
 

 
 

(c) It is given that the complex number  lies on the unit circle in the Argand 

diagram and . Show that . 

2 

 
 

 
 

 

(d) Use integration by parts to evaluate  

 

3 

 
 

 
 

(e) (i) Show that for ,    1 

 

(ii) By decomposing , show that for ,   

 

2 

 

(iii) Hence, or otherwise, show that for , 

 

2 

 
 

 
 

End of Question 14 
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Question 15 (15 marks) Use a SEPARATE writing booklet.  

   

(a) (i) Using the substitution  or otherwise, prove that 

 

1 

  

(ii) Hence, evaluate    3 

    

(b) Prove that  for positive integers m and n. 2 

    

(c) The acceleration a ms-2 of a particle P moving in a straight line is given by 

 

where x metres is the displacement of the particle to the right of the origin. 

Initially, the particle is at the origin and is moving with a velocity of 10 ms-1. 

 

 (i) Show that the velocity v ms-1 of the particle is given by   

 

2 

 (ii) Describe the motion of the particle, justifying your answer with relevant 

mathematical reasoning. 

2 

    

(d) (i) It is known that . 

Using dot products, show that . 

2 

 
(ii) By considering the angles between the vectors , or otherwise, 

show that . 

3 

 
  

 

 

End of Question 15 
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Question 16 (15 marks) Use a SEPARATE writing booklet.  

   

(a) Find the greatest value of the moduli of the complex number z that satisfies the 

equation . 

2 

   

(b) Find   3 

   

(c) The diagram shows a circle of radius 1, with its centre on the y-axis, that is 

tangent to the parabola  at two distinct points. 

 

The circle has centre  for some value  and therefore has equation 

. (Do NOT prove this.) 

 

 

By showing the x-values of the tangent points are , find the exact area 

between the circle and the parabola. 

5 

 

 

 

 

Question 16 continues on page 12 
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(d) Let  .  

 

Define  to be the composition of  with itself twice, that is  

 . 

 

Define  to be the function  composed with itself n times, for integers 

, that is, 

 

   

 

 

  

(i) Show that   and  . 

 

1 

 

(ii) Show, using mathematical induction, that for all integers , 

 

3 

 (iii) Hence, or otherwise, find the value of the infinite composition . 1 

   

   

End of Examination 

 

 

  

n times 
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