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2013	
HIGHER	SCHOOL	CERTIFICATE	COURSE	

ASSESSMENT	TASK	3:	TRIAL	HSC	
	

Mathematics		
Time	allowed:		3	hours	
(plus	5	minutes	reading	time)	
 

Syllabus 
Outcomes 

Assessment Area Description and Marking Guidelines Questions 

	 Chooses	and	applies	appropriate	mathematical	techniques	in	
order	to	solve	problems	effectively	

1‐10	

H2,	H3,	
H4,	H5	

Manipulates	algebraic	expressions	to	solve	problems	from	topic	
areas	such	as	geometry,	co‐ordinate	geometry,	quadratics,	
trigonometry,	probability	and	logarithms	

11,	12	

H6,	H7,	
H8	

Demonstrates	skills	in	the	processes	of	differential	and	integral	
calculus	and	applies	them	appropriately	

13,	14	

H9	 Synthesises	mathematical	solutions	to	harder	problems	and	
communicates	them	in	appropriate	form	

15,	16	

	
Total	Marks	100	
Section	I	 10	marks	
Multiple	Choice,	attempt	all	questions,	
Allow	about	15	minutes	for	this	section	
Section	II		 90	Marks	
Attempt	Questions	11‐16,	
Allow	about	2	hours	45	minutes	for	this	section	
 
General	Instructions:	
 Questions		11‐16	are	to	be	started	in	a	new	booklet	
 The	marks	allocated	for	each	question	are	indicated	
 In	Questions	11	–	16,	show	relevant	mathematical	reasoning	and/or	calculations.		
 Marks	may	be	deducted	for	careless	or	badly	arranged	work.	
 Board	–	approved	calculators	may	be	used	

Section	I	 Total	10	 Marks	
Q1‐Q10	 	 	
Section	II Total	90	 Marks	
Q11	 /15	 	
Q12	 /15	 	
Q13	 /15	 	
Q14	 /15	 	
Q15	 /15	 	
Q16	 /15	 	
	 Percent	 	
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SECTION 1 
Multiple choice questions : Answer on the answer sheet provided. 

1 For what values of x is the curve 3 2( ) 2f x x x   concave down? 

 (A) 
1

6
x    

 (B) 
1

6
x    

 
(C) 6x    
 

 (D) 6x   
 

2 The table below shows the values of a function 2( ) 25f x x   for six values of x. 
 

x 0 1 2 3 4 5 

f(x) 5.00 4.90 4.58 4.00 3.00 0.00 

 

What value is an estimate for 
5 2

0
25 x dx  using trapezoidal rule using these six function

values? 

(A) 10.74  

(B) 12.65  

(C) 18.98 

(D) 37.96 

 
 

3 The semi-circle 29y x   is rotated about the x-axis. Which of the following expressions 
is correct for the volume of the solid of revolution? 

 (A) 
3 2

0
(9 )V x dx   

 (B) 
3 2

0
2 (9 )V x dx   

 (C) 
3 2

0
(9 )V y dy   

 (D) 
3 2

0
2 (9 )V y dy   
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4 A car windscreen wiper traces out the area ABCD where AB and CD are arcs of circles with 

a centre O and radii 40 cm and 20 cm respectively. Angle AOB measures 120º. 

 Not to scale 

 
What is the area of ABCD? 

 (A) 419 cm2 

 (B) 1257 cm2 

 (C) 1676 cm2  

 (D) 2095 cm2 

 

5 What is the correct expression for the integral cos
3

x
dx ? 

 (A) 3sin
3

x
c   

 (B) 3cos
3

x
c   

 (C) 3sin
3

x
c  

 (D) 3cos
3

x
c  

 
 

6 What is the derivative of   4
1 loge x ? 

 (A)  3
4 1 loge x  

 (B) 
 5
1 log

5
e x

 

 (C) 
 3

4 1 loge x

x


 

 
(D) 

 5
1 log

5
e x

x
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7 What is the value of 
40

1

(3 7)
r

r


 ? 

 (A) 109 

 (B) 2180 

 (C) 2260 

(D)  2380 

 

8     What points on the curve 3 24 2y x x x    have a tangent parallel to the 2 3x y  ? 

 (A) 
2 92

( , )
3 27

   and ( 2, 28)   

 (B) 
2 92

( , )
3 27

   and (2, 4)  

 (C) 
2 4

( , )
3 27
  and ( 2, 28)   

 (D) 
2 4

( , )
3 27
  and (2, 4)  

 
 

9  Which of the following is the graph of 3 2( ) 2 3f x x x  ? 

 

(A)   

 

(B)   

 

(C)   

 

(D)   

  
 
 



2013 Trial Examination 2 Unit Mathematics P a g e  | 6  

 

 

 

 

 
 
10 The diagram below shows the graph of siny x  and 1 cosy x  .  

These graphs intersect at (0,0)  and ( ,1)
2


. 

What is the value of the area between siny x  and 1 cosy x   over the domain 
0 x   ? 

 (A) 2 

 (B) 2   

 (C) 2   

 (D)   

 
 
 
 
 
    END OF SECTION 1 
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SECTION II All necessary working must be shown 
Question 11   (15 marks) Start a new answer booklet   Marks 

(a) Harry lives in Homebush and is starting a new job in the city. He needs to catch a train to 
get to work. His new boss says that he cannot be late on the first two days of his new job 
or he will lose it. The probability that his train will arrive on time is 0.96 
 
(i) What is the probability that Harry’s train is late on the first day?  1 

 
(ii) What is the probability of the train being late on the first two days?  1 
 

 
(iii) What is the probability of Harry keeping his job?    1 

 
(iv) What is the probability that Harry arrives late on exactly one of the first 1 

 three days of his new job? (do not round off your answer). 
 
 
 

(b) ABCD is a rhombus. CB is produced to E such that CB = BE. 
Copy the diagram onto your worksheet. 

  

  
 
(i) Prove that ∆ABE  ≡  ∆DCB.       3 
(ii) Hence explain why AE is parallel to DB.     1 
(iii) State, giving reasons, what type of quadrilateral is AEBD   1 
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(c) (i) Find the range of values of  such that the following    4 
simultaneous equations have two solutions. 
 

  
 2 	 6 
 (ii)  Find the value of  if the roots of the equation,    2 

 4 20 0, differ by 2.      
 
           

Question 12   (15 marks)  Start a new answer booklet 
(a)  

 

 
Copy this diagram onto your worksheet. 
 
The figure shows the side view of a bridge opened to let boats pass underneath. When 
the equal arms of the bridge PA and QB are lowered, they meet exactly to form the 
straight roadway PQ, which is 50 metres long. When the arms PA are QB are raised 
through an angle  as shown, the `corridor ‘ AB is 12 metres wide. 
 
Calculate the size of angle  to the nearest degrees.
 3 
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(b)  

 
 
In the diagram above, the coordinates of A, B and D are (2, 0), (0, 3) and (4, 1) 
respectively. Point C lies on the y-axis such that AB is parallel to DC. 
 
Copy the above diagram onto your worksheet. 
 
(i) What type of quadrilateral is ABCD?

 1 
(ii) Write down the gradient of AB.

 1 
(iii) Show that the equation of DC is 3 2 14 0.

 2 
(iv) Find the coordinates of point C.

 1 

(v) Show that the length of AB = √13   units.
 1 

(vi) Find the length of CD in exact form.
 1 

(vii) Find the shortest distance from A to CD in exact form.
 1 

(viii) Hence or otherwise, find the area of quadrilateral ABCD.
 2 
 

(c) For the curve ln 2  
 
(i) Write down its domain.

 1 
(ii) Sketch the curve.

 1 
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Question 13   (15 marks) Start a new answer booklet 
 

(a) An ornamental arch window 2 metres wide and 2 metres high is to be made in the shape 
of an arc of either a cosine curve or a parabola, as illustrated on axes below. 

 NOT TO SCALE 
(i) If the arch is made in the shape of the curve     3 

2
2
	  

  Find the area of the window. (Answer in terms of ) 
(ii) If the arch is made the shape of an arc of a parabola,    2 

 Show that the equation of the parabola is  2 2   
 

(iii) Hence, find the area of the window made in the shape of an arc.  2 
 
 
 

(b) Consider the curve given by 	 	 6 9 4. 
 
(i) Find the coordinates of the stationary points and determine their nature. 4 
(ii) Find the coordinates of any points of inflexion.    2 
(iii) Sketch the curve, showing all of the above information.   2 
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Question 14   (15 marks)  Start a new answer booklet 

(a) (i) Sketch a graph of the function ln   for the domain  1	 	 3 .    
Shade the region which is above the axis and enclosed by the function 

 ln 	 and  ln 3.       1 
 
(ii) Show that 	when the region is rotated about the 	axis,    4 

the volume generated is  4 	 .      
 

(b) A rural water dam is to be emptied by means of a control valve. The valve operates so that 
the volume of the water,  litres, remaining in the dam varies with time,  minutes, 
according to the equation 

	 , where  is a constant. 

 
(i) Initially the dam contains 250 000 litres of water.    2 

Show that after  minutes   = 250 000 - 	 	 . 

 
(ii) If 	= 0.431, at what rate to the nearest litres will the dam be emptying  

when  85	000 litres?       2 
 

(c) 
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A venetian blind consists of twenty-five slats, each 3mm thick. When the blind is down,  
the gap between the top slat and the top of the blind is 27mm and the gap between the  
adjacent slats is also 27mm, as shown in the first diagram. 
 

(i) Show that when the blind is raised, the bottom slat rises 675mm.      1     
(ii) How far does the next slat rise?          1 
(iii) Explain briefly why the distances of the slats rise form        2 

an arithmetic sequence. 
(iv) Find the sum of all the distances that the slats rise when the blind is raised.   2 

  

 
 
Question 15   (15 marks)  Start a new answer booklet 

(a) A particle is moving in a straight line, starting from the origin. At times  
seconds the particle has a displacement of  metres from the origin and a 
velocity 	 	  . The displacement is given by  2 3	 	 1 .  
 
(i) Find an expression for .  1 
(ii) Find the initial velocity. 1 
(iii) Find when the particle comes to rest. 2 
(iv) Find the distance travelled by the particle in the first three seconds.  3 

(Answer to four decimal places). 
 
 

(b) The population P of mosquitoes in a laundry is growing exponentially 
according to the equation P = 50 , where , is the time in days after the 
insects are first counted. After four days the population has doubled. 
 

(i) Show that the constant is  	 		 	ln 2 . 2 

(ii) How many mosquitoes will there be after 10 days? 2 
(iii) At what rate is the population increasing after 10 days? 2 
(iv) How long will it take to the nearest number of days for the number of 

mosquitoes to be 1000? 2 
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Question 16   (15 marks)  Start a new answer booklet 

(a) A high school plans to construct a new athletics track. The track will be rectangular with 
semi-circular ends. The perimeter of the track must be 400 metres. 
Let the length of the straight be  metres and the width of the field be 2 	metres. 

 
(i) Show that  200 .

 1 
 

(ii) If 		represents the area of the athletics field, show that 
 2 

400 	 . 
 

(iii) Show that   	 			, when the enclosed area of the athletics track 

 2 
is maximum.  
   

(iv) Hence find the other dimension?
 1 
 

(v) Calculate the maximum area of the new athletics track. (Answer in terms of .
 2 

   
   
   
    

(b) Alex borrowed $60 000 to buy a small business. He was charged 6% per annum on the 
balance owing and he repaid the loan plus interest in equal monthly repayment over  
5 years. 
 
(i) Show that Alex owed $ ( 60 300 – ) immediately after making his first monthly  
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repayment of $ .
 1  
 

(ii) Show that Alex owed $ 	60000	 1.005 	 1.005 1.005 1	
 1 
immediately after he made three monthly repayments. 
 

(iii) Calculate his monthly repayment, $  to the nearest five cents.
 2 
 

(iv) Calculate the total amount of interest paid.
 1 

 
(c) Show that 

 2 
 

225	° 	 315°  =  
√

   

 
 
 END OF EXAMINATION  
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