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Mathematics 
HSC Course Assessment Task 4 
HSC Trial Assessment Block 
General Instructions 
• Reading time – 5 minutes 
• Working time 3 hours 
• Write using blue or black pen 

Black pen is preferred 
• Approved calculators may be used 
• In Questions 11-16 show relevant 

mathematical reasoning and/or calculations 
• Answer each question in a separate writing 

booklet 
• This paper must not be removed from the 

examination room 
• A reference sheet is provided separately 
• Diagrams are NOT to scale 

Total Marks – 100 
 
Section I   Pages 2 - 5 
10 marks 
• Attempt Questions 1-10 
• Allow about 15 minutes for this section 
 
Section II   Pages 6 - 14 
90 marks 
• Attempt Questions 11-16 
• Allow about 2 hours and  45 minutes for 

this section 

 
 Multiple Choice /10 

Question 11 /15 
Question 12 /15 
Question 13 /15 
Question 14 /15 
Question 15 /15 
Question 16 /15 

 

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM 
This assessment task constitutes 40% of the HSC Course Assessment 
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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 (Detach from paper) 

	

1 Evaluate  651
4π

3  correct to four significant figures. 

(A)  3.7278 
(B)  3.727 
(C)  3.728 
(D)  3.730  

 
2 The volume of Saturn is 1010km3 . Expressed in scientific notation, this is: 

(A)  10×1010km3  

(B)  1×1010km3  

(C)  10×109km3  

(D)  1×1030km3  
 

3 The derivative of x
sin x

is: 

(A)  sin x + xcos x
sin2 x

 

(B)  sin x − xcos x
sin2 x

 

(C)  xsin x − cos x
sin2 x

 

(D)  xsin x + cos x
sin2 x
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4 The gradient of the line 5x +3y− 7 = 0 is: 

(A)    3
5

 

(B)  −
3
5

 

(C)    5
3

 

(D)  −
5
3

  

 

5 dx
x + 20

1

∫ is: 

(A)  1
6

 

(B)  ln 6 
(C)  ln 1.5 
(D)  ln 3  

 
6 A pack of 52 cards consists of 4 suits with 13 cards in each suit. One card is selected at 

random from the pack and placed on a table. A second card is then selected and placed 
next to the first card.  
The probability that the second card is from a different suit to the first card is: 

(A)  3
4

 

(B)  12
51

 

(C)  39
52

 

(D)  39
51
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7 The diagram shows the cross-section of a gully. The depths of the gully are shown at 4  

metre intervals in metres.  

 
Use the trapezoidal rule to find an approximate value for the area of the cross-
section of the gully. 

(A)  3 m 2  

(B)  6 m 2  

(C)  9.2 m 2  

(D)  12 m 2    
  

8 Calculate the value of angle θ   in the diagram below. 

 
(A)             50o  
(B)  80 o 

(C)  110 o 
(D)  70 o 
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9 The graph y = 2sin x is shown in the graph below. Sketch the graph y = cos2x on the 

same graph. 
 
 
 
 
 
 
 
 
 
 

The number of solutions to the equation 2sin x = cos2x  is: 
(A)  0  
(B)  1 
(C)  2 
(D)  3 

 

10 If f (x)dx = 20
0

5
∫ and 2 f (x)+ ax[ ]dx = 90

0

5
∫ , the value of a is: 

(A)  0  
(B)  4 
(C)  2 
(D)  -3 
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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. Extra writing booklets are available. 
 
In Questions 11-16, your responses should include relevant mathematical reasoning and/or 
calculations. 
  
Question 11 (15 marks) Use a SEPARATE writing booklet 
 

(a)  Simplify       
x2 −1
x +1

÷ x
2 − 2x +1
2x + 2

  

  
 

3 

(b)  Write 
1

2 + 5
 in the form  a + b 5  and hence find the values of a and b. 

 
 

 

3 

(c)  Differentiate  
2 − x
x − 3

, giving your answer in simplest form. 

 
 

3 
 
 

(d)  Differentiate   cos(x2 )   
 
 
 

2 

(e)  Simplify    3
x + 5

− 2 + 3
x − 5

  

 
 
 

2 

(f)  Find  4x
x2 − 25∫  dx   

 

2 
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Question 12 (15 marks) Use a SEPARATE writing booklet 
	

(a) Solve sinθ = 1
2

   for 0 ≤θ ≤ 2π   

 
 
 

2 

(b) 

 
 
 

 

 The diagram shows the points A(−2,2) , B(4,6) , O(0,0)  and C for the parallelogram 
OABC. The equation of line AB is 2x − 3y +10 = 0 . Do NOT prove this 
 

 

 (i) Show that the length of AB is 2 13 .  
 
 

1 

 (ii) Calculate the perpendicular distance from O to the line AB. 
 
 
 

2 

 (iii) Calculate the area of the parallelogram OABC. 
 
 
 

1 

(c)  Differentiate x3 loge x  with respect to x   
 
 

2 

(d) Let 𝛼 and 𝛽 be the solutions of the quadratic function:		3𝑥! + 2𝑥 − 8 = 0	
 

 

 
Find   

1
α
+ 1
β

  

 

2 
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(e) (i) Find the coordinates of the focus, S, of the parabola y = x2 + 4   

 
2 

 (ii) The graphs of y = x2 + 4  and the line y = x + k  have only one point of 
intersection, P. Show that the x-coordinate of P satisfies  

x2 − x + 4 − k = 0  
 
 

1 

 (iii) Using the discriminant, or otherwise, find the value of k. 
 
 

1 

 
(iv) The coordinates of P are 1

2
,17
4

⎛
⎝⎜

⎞
⎠⎟

. Show that SP is parallel to the directrix of  

the parabola. 

1 

	 	



-	9	-	
	

 
Question 13 (15 marks)   Use a SEPARATE writing booklet 
	

(a) Find the obtuse angle 𝜃 correct to the nearest minute 

 
 
 

 
	

2 

(b) Consider the function f (x) = 2 − x   
 
 

 

 (i) Find the domain of the function.   
 

1 

 (ii) Find the range of the function. 
 

1 

(c)  Solve the inequality 2 − x ≤ x  and plot the solution on a number line. 
 

3 

(d) Consider the function   g(x) = x2 (x2 − 4)   
 

 

 (i) Find all stationary points and determine their nature. 
 

3 

 (ii) Find the points of inflection. 
 

2 

 (iii) Graph the function g(x)  showing all important features. 
 
 

3 
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Question 14 (15 marks) Use a SEPARATE writing booklet 
 
(a)  The graph below shows the function  Copy the diagram into your writing 

books and draw the primitive graph on the same axes.  
 

 
 

 

2 
 
 
 
 
 
 
 
 
 

(b)  Kurtis is competing in the pole vault at an athletics competition. He has three attempts 
to clear each height. When he clears the bar, he does not have a second attempt at that 
height.  
When the bar is set at 5.20 metres, the probability that Kurtis will clear the bar on his 
first attempt is 0.6. If he fails to clear the bar on any attempt, the probability he will 
clear on his second attempt is 0.3. 
 

 

 (i) Copy the tree diagram into your writing book. Complete the tree diagram to 
show the probability on each branch. 

 

1 
 
 
 
 
 
 
 

 (ii) What is the probability that Kurtis fails to clear the bar on his third attempt at 
5.20 metres. 
 

1 

 (iii) What is the probability that he clears the bar on at least one attempt at this 
height 

2 

 
	 	
	
	
	

  
 
 
 

 

f '(x).
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(c)  A rotating sprinkler rotates in a circular arc and covers the area shown. The arc AB 
subtends the angle θ  (radians) at point O. 

 
 
 

 
	
	

 (i) If the perimeter of the sector is 12 metres, show that the radius, r, is given by 

r = 12
2 +θ

 

 

 
1 

 (ii) Show that the area of the sector is given by 
 

A = 72θ
(θ + 2)2

  

 
 

 
2 

 (iii) Hence determine the angle, θ , for which the area of the sector is a maximum. 
 
 

3 

(d)  By letting u = x
1
3  , or otherwise, solve x

2
3 + x

1
3 − 6 = 0   

 
Give your answer as an exact value. 

 
 
 
 

 
3 
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Question 15 (15 marks) Use a SEPARATE writing booklet 
	

(a) A small and mildly fluffy mammal lives along Badgery’s Creek. Its population is 
declining due to habitat loss, and scientists estimated there are only 500 left in 2010. 
The population can be given by  

P(t) = Aekt  
where A and k are constants, and t is the number of years since scientists first 
estimated its population. 
 

 
 
 
 
 
 

 
(i) Show that P(t) satisfies 

dP
dt

= kP   

 

1 

 (ii) The scientists estimate the population again in 2018 and determine there are 
only 240 left. Show that the value of k is -0.0917, to 4 decimal places. 
 
 

2 

 (iii) The species is declared endangered if their population falls below 100. In how 
many years will the species become endangered if no recovery measures are 
taken? 
 
 

2 

(b) (i) Use Simpson’s Rule with 3 function values to find the area of the semi-circle 
given by the formula 𝑦 = 9− 𝑥! 
 
 

2 

 (ii) Calculate the exact value of    9 − x2
−3

3

∫ dx   

 
 

1 

(c)  A water tank has been installed at a house and, after a period of rain, is full. When the 
water tank is being drained the volume of water remaining in the tank, V, in litres, 
after time t seconds, is given by: 

𝑉 = 5000 1−
𝑡

3600

!
 

 
 

 

 (i) How much water is initially in the tank? 
 
 

1 

 (ii) After how many seconds is the water tank half full? 
 
 

2 

 (iii) At what rate is the water draining out when the tank is half full? 
 
 

2 

(d) Find the area contained by the curve 𝑦 = 2 sin 𝑥 and the x axis for 0 ≤ 𝑥 ≤ 𝜋 
 

2 
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Question 16 (15 marks) Use a SEPARATE writing booklet 
	

a) Find the volume of the solid generated by rotating the shaded region about the y-axis.     

    
 
 
 

3 

b) 

  

ABCD is a trapezium where AB ! DC . Also BD is perpendicular to BC and AE is 
perpendicular to BD at X. Given that DX = 9cm and AX = 40cm. 
 

 

 i) What type of quadrilateral is ABCE? Give a reason. 

 

2 

 ii) Show that ∆𝐷𝑋𝐸 ||| ∆𝐷𝐵𝐶.     

 

1 

 iii) Hence show that  𝐵𝑋×𝑋𝐸 = 360 3 
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c) Emma borrows $150 000 from the bank. The interest rate charged is 4.8% p.a. 
compounded monthly. She repays the loan in equal monthly instalments of $1200 at the 
end of each month. 
 

 

 i) Calculate the amount of money Emma owes after the first repayment is made. 
 
 

1 

 ii) Let 𝐴! be the amount Emma owes after the 𝑛!! payment is paid. Show that  

An = 300000 −150000 ×1.004
n   

 

2 

 iii) The amount owing at the end of the 11th year is $45937.04. DO NOT PROVE 
THIS. 

At the end of the 11th year, Emma’s interest rate is increased to 7.2%. How long will 
it take for her to repay her loan if the repayments remain the same. 

Let Bn be the amount Emma owes after the nth payment is made at the new rate. 

  

 

3 

	

	 	





























Question	13	

	
Solution:		

cos𝜃 =
8! + 10! − 15!

2(8)(10) 	

	

𝜃 = cos!!
8! + 10! − 15!

2 8 10 = 112.41° ~ 112°25′	

	
Marker’s	comments	
Students	who	substituted	into	the	version	of	the	formula	above	were	more	successful.	Students	
who	used	the	other	version	tended	to	make	careless	algebraic	errors.		
	

	
Solution:	

(i) Domain:		
2− 𝑥 ≥ 0	
𝑥 ≤ 2	

(ii) Range:		
𝑦 ≥ 0	

	
Marker’s	comments	
Many	students	did	this	well.	Some	neglected	to	realise	that	both	Domain	and	Range	was	>	or	=	0.	
Some	students	believed	this	was	a	semi-circle	
	
	
	
	

2 marks - correctly substituted values into the cosine rule and showed correct rounding 
1 mark  - correctly substituted values into the cosine rule 
 

1 mark - correct solution for the Domain 
1 mark - correct solution for the Range 
 



	
Solution:		
2− 𝑥 ≤ 𝑥	

2− 𝑥 ≤ 𝑥!	
𝑥! + 𝑥 − 2 ≥ 0	

𝑥 + 2 𝑥 − 1 ≥ 0	
𝑥 ≤ −2  𝑜𝑟  𝑥 ≥ 1	

																																but		𝑥 ≤ 2	(from	(b))	so	the	correct	solution	is	1 ≤ 𝑥 ≤ 2	
	
	
	

	
	
	
	

	
Marker’s	comments	
Very	few	students	received	3	marks	as	most	forgot	to	consider	the	restrictions	on	the	domain.	
Students	who	drew	the	graph	were	above	to	easily	see	the	solution.	Many	students	neglected	
to	show	working	for	the	solution	to	the	inequality	so	could	not	receive	marks.	
	
	

	
Solution:	
(i)	

𝑓 𝑥 = 𝑥! − 4𝑥!	
𝑓! 𝑥 = 4𝑥! − 8𝑥	
𝑓!! 𝑥 = 12𝑥! − 8	

	
When	𝑓′ 𝑥 = 0:																			4𝑥! − 8𝑥 = 0⟹ 4𝑥 𝑥! − 2 = 0	
Therefore	the	Stationary	points	are	located	at:	

𝑥 = 0, 2 ,− 2	
	

𝑓 0 = 0                𝑓!! 0 = −8 < 0 										(0, 0)	is	a	maximum	
𝑓 2 = −4         𝑓!! 2 = 16 > 0									( 2,−4)		is	a	minimum	
𝑓(− 2) = −4      𝑓!! − 2 = 16 > 0						(− 2,−4)	is	a	minimum	

	

3 marks – Correctly solved the inequality and displayed the solution on a number line 
2 marks – Correctly solve the inequality (showing working) and graphed the solution  
1 mark – Squared both sides of the inequality and correctly solved that inequality 
 

3 marks – Correctly found the stationary points and determined the nature using 𝑓′′(𝑥) 
2 marks – Correctly calculated 𝑓’(𝑥) and solved 𝑓!(𝑥) = 0 
1 mark – Correctly calculated 𝑓’(𝑥) and solved for one stationary point 
 
 

0											1											2												3	



	
	
	
Solution:	
(ii)	

𝑓!! 𝑥 = 0	
12𝑥! − 8 = 0	

𝑥! =
8
12	

𝑥 = ±
2
3
	

𝑓
2
3

= −
20
9                    𝑓

− 2
3

= −
20
9 	

Inflection	Points:		
2
3

 ,−
20
9      𝑎𝑛𝑑.  (

− 2
3

 ,−
20
9 )	

	
Solution:	
(iii)	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Marker’s	comments	
	

2 marks – Correctly solved 𝑓’!(𝑥) = 0 and found the corresponding 𝑦-value for the 𝑥-values 
and showed the change in concavity. 
1 mark – Correctly solved 𝑓’!(𝑥) = 0 and found y values. 
 

3 marks – Correct shape with turning points and inflexion points labelled 
2 marks – Correct shape with turning points labelled 
1 mark – Correct shape of the graph 
 



	
Students	are	reminded	that	they	must	show	a	change	in	concavity	for	inflexion	points.		
Students	are	reminded	that	when	using	the	first	derivative	test	for	stationary	points	and	the	
second	derivative	change	of	concavity	test	they	must	label	the	tabled	and	show	the	
substitutions.		
Many	students	lost	marks	for	neglecting	to	label	points	on	the	curve	and	neglecting	to	mark	
off	a	consistent	scale.	
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