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Question 9	(6 marks)
(a)	The parabolic graph of a relation is shown below.
[image: ]
(i)	State the equation of its axis of symmetry.	(1 mark)





(ii)	State the equation of the relationship between  and .	(1 mark)





(b)	Points  and  have coordinates  and  respectively. Determine the equation of the circle that has diameter .	(4 marks)



Question 10	(6 marks)
A survey of all houses for sale in a particular suburb showed that  had a swimming pool and  had a garage. Of those with a garage,  had a swimming pool.

Determine the probability that a randomly selected house from those in the survey had

(a)	a swimming pool and a garage.	(2 marks)










(b)	a swimming pool or a garage.	(2 marks)










(c)	no swimming pool or no garage.	(2 marks)



Question 11	(8 marks)
A study of the achievements of  students enrolled in a university course yielded the following information:

·  of all students did not achieve a distinction
·  of those who did not achieve a distinction studied full-time
·  of those who studied part-time did not achieve a distinction

(a)	Use the above information to complete the following table.	(4 marks)
	
	
	Part-time
	Full-time
	Totals

	Distinction
	
	
	

	No distinction
	
	
	

	Totals
	
	
	











(b)	Determine the probability that a randomly chosen student from the study

(i)	studied part-time and achieved a distinction.	(1 mark)







(ii)	studied part-time or achieved a distinction.	(1 mark)







(c)	Explain whether this study provides any evidence that achieving a distinction is independent of study mode.	(2 marks)



Question 12	(8 marks)
Let .

(a)	Sketch the graph of  on the axes below.	(4 marks)
[image: ]

(b)	Describe the transformation(s) required to obtain the graphs of the following functions from the graph of :

(i)	.	(2 marks)











(ii)	.	(2 marks)



Question 13	(8 marks)
(a)	Triangle  is such that  cm,  cm and . Determine, with justification, the length of side .	(2 marks)














(b)	Triangle  is such that  cm,  cm and . Determine all possible areas of this triangle.	(6 marks)



Question 14	(9 marks)
The loudness  of sound, in decibels, emitted by a machine  minutes after it is switched on can be modelled by


(a)	Determine the initial loudness emitted by the machine.	(1 mark)





(b)	Draw the graph of  against  on the axes below for the first  minutes.	(3 marks)
[image: ]

(c)	State the maximum loudness emitted by the machine and the time this maximum was first reached.	(2 marks)






(d)	A health and safety inspector can deem a machine unserviceable if the loudness it emits exceeds  dB for more than  minutes in any hour that it is running. Determine, with justification, whether this machine could be deemed unserviceable.	(3 marks)



Question 15	(8 marks)
(a)	Let , where  and  are constants. The graph of  has an axis of symmetry with equation  and an axis intercept at .

(i)	State the value of the constant .	(1 mark)






(ii)	Determine the value of the constant .	(2 marks)










(b)	Let . Determine

(i)	the coordinates of the turning point of the graph of .	(1 mark)






(ii)	the domain and range of .	(2 marks)










(iii)	the coordinates of the turning point of the graph of .	(2 marks)



Question 16	(8 marks)
A souvenir shop sells T-shirts in two colours and three sizes. Sales records for the past year are shown below.
	
	Small
	Medium
	Large

	White
	
	
	

	Green
	
	
	



Assume that the shop holds a large stock and that sales continue in similar proportions. Where relevant, round your answers in this question to three decimal places.

(a)	A customer randomly selects a T-shirt for purchase. Determine 

(i)	the least likely size and colour of this T-shirt and the probability that this T-shirt is selected.	(2 marks)









(ii)	the probability that the T-shirt selected is not a large.	(2 marks)









(b)	A customer randomly selects two T-shirts for purchase. Determine the probability that the T-shirts are

(i)	both small.	(2 marks)








(ii)	of different colours.	(2 marks)



Question 17	(7 marks)
The equation of a parabola is .

(a)	Sketch the parabola on the axes below.	(3 marks)
[image: ]

All parabolas have a focal point and a directrix. For a parabola with equation , the focal point is at  and the equation of the directrix is , where  and  are constants.

(b)	Determine the focal point and directrix for this parabola and add them, with labels, to your sketch above.	(4 marks)



Question 18	(8 marks)
The events  and  are such that  and .

Determine  in each of the following cases:

(a)	 and  are mutually exclusive.	(1 mark)








(b)	.	(2 marks)











(c)	 and  are independent.	(2 marks)











(d)	.	(3 marks)



Question 19	(8 marks)
A chess club has  members, of which  are beginners,  are intermediate and the rest are advanced. The club has to select a group of  members at random to assist with a regional tournament.

(a)	Determine the number of different groups that can be selected.	(2 marks)











(b)	Determine the number of different groups that can be selected which contain at least  beginners.	(2 marks)












(c)	Determine the probability that the group contains

(i)	no advanced members.	(2 marks)











(ii)	exactly one intermediate member.	(2 marks)



Question 20	(7 marks)
[image: ]The diagram shows sector  of a circle
centre  of radius  cm and .

Circle  is inside the sector and just
touches  and arc .




(a)	Determine the area of sector .	(2 marks)










(b)	Show that the radius of circle  is  cm, correct to one decimal place.	(3 marks)




















(c)	Determine the area of the shaded region, inside sector  but outside circle .
		(2 marks)
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Question 21	(7 marks)
The equation  has two solutions, where  and  and  are constants.

The graph of  cuts the -axis at , , and at one other point.

Determine the value(s) of the constant , rounded to  decimal places. Explain your reasoning.
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