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Structure of this paper

	Section
	Number of questions available
	Number of questions to be answered
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	Section One:
Calculator-free
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Instructions to candidates

1. The rules for the conduct of examinations are detailed in the school handbook. Sitting this examination implies that you agree to abide by these rules.

2. Write your answers in this Question/Answer Booklet.

3. You must be careful to confine your response to the specific question asked and to follow any instructions that are specified to a particular question.

4. Spare pages are included at the end of this booklet. They can be used for planning your responses and/or as additional space if required to continue an answer.
· Planning: If you use the spare pages for planning, indicate this clearly at the top of the page.
· Continuing an answer: If you need to use the space to continue an answer, indicate in the original answer space where the answer is continued, i.e. give the page number. Fill in the number of the question that you are continuing to answer at the top of the page.

5. Show all your working clearly. Your working should be in sufficient detail to allow your answers to be checked readily and for marks to be awarded for reasoning. Incorrect answers given without supporting reasoning cannot be allocated any marks. For any question or part question worth more than two marks, valid working or justification is required to receive full marks. If you repeat any question, ensure that you cancel the answer you do not wish to have marked.

6. It is recommended that you do not use pencil, except in diagrams.

7. The Formula Sheet is not to be handed in with your Question/Answer Booklet.
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Section One: Calculator-free	 35% (50 Marks)
[bookmark: MPW][bookmark: MP]This section has seven (7) questions. Answer all questions. Write your answers in the spaces provided.

[bookmark: bmWT2]Working time for this section is 50 minutes.



Question 1	(8 marks)
Solve the following equations for x.


(a)	.	(2 marks)
Solution

 
Specific behaviours
 re-writes equal to zero and factorises
 determines values of x













(b)	.	(3 marks)
Solution

 
Specific behaviours
 factors out x
 factorises quadratic
 states solutions















(c)	.	(3 marks)
Solution

 
Specific behaviours
 multiplies through by common denominator
 expands and simplifies
 states solution








Question 2	(8 marks)

(a)	A function is defined by .


(i)	Determine the coordinates of the y-intercept of the graph of .	(1 mark)
Solution

 
Specific behaviours
 substitutes x=0 and writes as coordinate









(ii)	Expand and simplify .	(2 marks)
Solution


Specific behaviours
 expands quadratic factor correctly
 expands and simplifies rest of function













(iii)	The coordinates of one of the turning points of the graph of  can be read from the function definition. State the coordinates of this turning point.	(1 mark)
Solution
(2, 0)
Specific behaviours
 states coordinates








(b)	Consider the function .


(i)	Determine .	(1 mark)
Solution

 
Specific behaviours
 substitutes correctly








(ii)	Factorise .	(3 marks)
Solution

 
Specific behaviours
 uses root from (i) to determine one factor
 determines remaining quadratic
 factorises fully







Question 3	(7 marks)
Consider the points A(6, -10) and B(-2, -4).

(a)	If B is the midpoint of A and C, determine the coordinates of C.	(2 marks)
Solution

 
Specific behaviours
 determines x-coordinate
 determines y-coordinate
















(b)	Determine the equation of the line through A that is perpendicular to AB.	(3 marks)
Solution

 
Specific behaviours
 calculates gradient of AB
 states perpendicular gradient
 calculates y-intercept and writes equation





















(c)	Explain whether the line through A and B will intersect the line with equation .	(2 marks)
Solution

 
No, as the lines are parallel and A does not lie on the given line.
Specific behaviours
 states no with reason
 states parallel but not coincident







Question 4	(7 marks)

(a)	Part of the graph of  is shown below.




	Determine the values of the coefficients a and b.	(3 marks)
Solution

 
Specific behaviours
 uses roots to express in factored form
 uses y-intercept to find a
 expands and states b


















(b)	A quadratic has equation . Determine

(i)	the coordinates of its turning point.	(2 marks)
Solution

 
Specific behaviours
 completes square, or uses x=-b/2a
 states coordinates











(ii)	the exact values of the zeros of the quadratic.	(2 marks)
Solution

 
Specific behaviours
 uses quadratic formula or completes square
 states both roots in exact form







Question 5	(8 marks)
(a)	A circle of radius 5 has its centre at (6, -4).

(i)	Determine the equation of this circle.	(2 marks)
Solution

 
Specific behaviours
 uses standard circle form with correct radius
 correct equation











(ii)	State, with justification, whether the point (9, -8) lies on the circle.	(1 mark)
Solution

 
Specific behaviours
 substitutes point into equation from (a) and interprets










(b)	Determine the centre and radius of the circle with equation  .
		(3 marks)
Solution


Hence centre at (2, -3) and radius 2
Specific behaviours
 factors x terms
 factors y terms
 states centre and radius





















(c)	Determine the coordinates of the vertex and the equation of the axes of symmetry of the curve with equation .	(2 marks)
Solution

Vertex at (-3, 0) and symmetrical about .
Specific behaviours
 states vertex
 states equation of line of symmetry







Question 6	(8 marks)


The graph of  is shown below, where a, b, c and k are constants and.



(a)	Determine the values of the constants a, b, c and k.	(4 marks)
Solution


Specific behaviours
 identifies that coefficients are roots
 identifies values of coefficients correctly
 use y-intercept to find k
 determines value of k
















(b)	On the axes below, sketch the graph of .	(4 marks)


Solution
See graph
Specific behaviours
 y-intercept
 horizontal point of inflection at (2, 1)
 passes close to (4,3)
 general shape
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	See next page
	See next page
Question 7	(5 marks)

(a)	Simplify .	(2 marks)
Solution


Specific behaviours
 uses difference formula
 simplifies





















(b)	Show that the exact value of  is .	(3 marks)
Solution


Specific behaviours
 splits angle
 uses difference formula
 substitutes exact values and simplifies







Additional working space

Question number: _________




Additional working space

Question number: _________
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	End of questions
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