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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 preferably using a blue/black pen.
Do not use erasable or gel pens.

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

4.	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.

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

6.	Supplementary pages for planning/continuing your answers to questions are provided at the end of this Question/Answer booklet. If you use these pages to continue an answer, indicate at the original answer where the answer is continued, i.e. give the page number.

7.	The Formula sheet is not to be handed in with your Question/Answer booklet.
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Question 1	(6 marks)
The point  and part of the slope field given by  is shown below.
[image: <EFOFEX>
id:fxd{00cb1e90-a310-42c2-ad31-8c589e71c89b}

FXData:

</EFOFEX>]

(a)	Determine the equation of the solution curve through  in the form .	(4 marks)

























(b)	Draw the solution curve through  on the slope field above.	(2 marks)



Question 2	(7 marks)
Let .

(a)	Sketch the graph of .	(1 mark)
[image: <EFOFEX>
id:fxd{42acc2e6-8b34-466a-8ec0-01b4836e03eb}

FXData:

</EFOFEX>]

(b)	On the axes below, sketch the graph of .	(2 marks)

[image: <EFOFEX>
id:fxd{5b9935d9-2761-453a-9cee-2c8cd5514297}

FXData:

</EFOFEX>]
Consider .

(c)	Briefly describe how the graph of  can be used to sketch the graph of  and hence state the domain and range of .	(4 marks)



Question 3	(8 marks)
The equations of planes  and  are shown below.



(a)	Show that the equation of plane  in Cartesian form is .	(3 marks)


















(b)	The origin lies on the surface of sphere . Determine the vector equation of , given that its centre is the point of intersection of the three planes.	(5 marks)



Question 4	(6 marks)
Let , where  and  are real constants.

One of the roots of  is .

(a)	Determine the value of the constant  and the value of the constant .	(4 marks)




























(b)	Show all the roots of  in the complex plane below.	(2 marks)
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Question 5	(7 marks)
An electronic circuit will remain stable when  and , the resistances in ohms of two variable resistors in the circuit, satisfy


[bookmark: _Hlk69567027](a)	When  is decreasing at a rate of  ohms per second, determine the rate that  must be changing for the circuit to remain stable when  ohms.	(4 marks)

























(b)	The circuit is stable, the resistance of  is increasing at  ohms per second and has just reached  ohms. Use the technique of increments to calculate the approximate change in the resistance of  in the next tenth of a second.	(3 marks)



Question 6	(8 marks)
[bookmark: _Hlk104202932][image: <EFOFEX>
id:fxd{f8f26b24-c1da-4d14-9eb2-b79913bddd8f}

FXData:

</EFOFEX>](a)	The line  and the curve  are
shown in the diagram. They intersect at the
origin and at .

Determine the area between the curve and the
line in the first quadrant.

		(5 marks)

























(b)	Given that , determine .	(3 marks)

SPECIALIST UNITS 3&4	3	CALCULATOR-FREEDO NOT WRITE IN THIS AREA AS IT WILL BE CUT OFF
SN078-204-1

CALCULATOR-FREE	3	SPECIALIST UNITS 3&4DO NOT WRITE IN THIS AREA AS IT WILL BE CUT OFF
SN078-204-1


	See next page
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Question 7	(7 marks)
(a)	Determine the value of the constant  and the value of the constant  so that


		(2 marks)












(b)	Hence use the substitution  to determine


		(5 marks)
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