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Structure of this paper

	Section
	Number of questions available
	Number of questions to be answered
	Working time (minutes)
	Marks available
	Percentage of exam

	Section One:
Calculator-free
	[bookmark: MA]6
	[bookmark: MA2]6
	50
	[bookmark: MAT]40
	33

	Section Two:
Calculator-assumed
	[bookmark: MB]13
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	100
	[bookmark: MBT]80
	67

	
	Total
	[bookmark: MT]120
	100





Instructions to candidates

1. The rules for the conduct of Western Australian external examinations are detailed in the Year 12 Information Handbook 2011. Sitting this examination implies that you agree to abide by these rules.

2. Write your answers in the spaces provided in this Question/Answer Booklet. 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(s) that you are continuing to answer at the top of the page.

3. 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 an answer to any question, ensure that you cancel the answer you do not wish to have marked.

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



[bookmark: MPT]
Section One: Calculator-free	(40 Marks)
[bookmark: MPW][bookmark: MP]This section has six (6) questions. Answer all questions. Write your answers in the spaces provided.

Working time for this section is 50 minutes.


Question 1	(5 marks)



Find the area trapped between , the -axis, the -axis and the line x = 3.
























Question 2	(6 marks)

(a)	Find the equation of the tangent to the curve  at the point (1, -2).
			(3 marks)
























(b)	Evaluate  using the substitution .	(3 marks)















Question 3	(6 marks)

The transformation matrix .




 represents a shear of factor  parallel to the -axis followed by a rotation of 90 clockwise.


(a)	Use properties of the two transformations to explain why 	(1 mark)










(b)	Determine the values of ,  and .	(3 marks)




















(c)	The point  is transformed by  to the point (8, 3). Determine the coordinates of .
			(2 marks)









Question 4	(7 marks)

The Argand diagram below shows the complex number .



(a)	On the same diagram plot and label the complex numbers given by	(3 marks)






(b)	On the same diagram sketch the region given by .	(2 marks)





(c)	The locus of the complex number  satisfies the equation .

	Find the equation of the locus in the form .	(2 marks)










Question 5	(8 marks)


(a)	Use the identity  to prove that .	(5 marks)


























(b)	Evaluate .	(3 marks)
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Question 6	(8 marks)



A minor sector of angle  is removed from a circular piece of paper of radius . The two straight edges of the remaining major sector are pulled together to form a right circular cone, with a slant height of .


(a) If the base radius of the cone is r, and the height is h, show that r =                (1 mark)




(b) 
Show that the volume of the cone is given by .	(2 marks)
















(b)	Find the value of  which maximises the volume of cone.	(5 marks)




 

	End of questions
Additional working space

Question number: _________


		
Additional working space

Question number: _________


	
		
Additional working space

Question number: _________


		
 (
This examination paper may be freely copied, or communicated on an intranet, for non-commercial purposes within educational institutes that have purchased 
the paper
 from WA Examination Papers provided that WA 
Examination P
apers is acknowledged as the copyright owner. Teachers within purchasing schools may change the paper provided that WA Examination Paper's moral rights are not infringed.
Copying or communication for any other purposes can only be done within the terms of the Copyright Act or with prior written permission of WA Examination papers.
Published by WA Examination Papers
PO Box 
445  Claremont
  
WA
  6910
)
image2.wmf
()

3

212

4

xx

yxe

-

=-


oleObject2.bin

image3.wmf
x


oleObject3.bin

image4.wmf
y


oleObject4.bin

image5.wmf
33

41

xxyy

-+=


oleObject5.bin

image6.wmf
(ln)

2

1

e

e

dx

xx

ò


oleObject6.bin

image7.wmf
ln

ux

=


oleObject7.bin

image8.wmf
21

M

ab

-

éù

=

êú

ëû


oleObject8.bin

image9.wmf
M


oleObject9.bin

image10.wmf
k


oleObject10.bin

image11.wmf
y


oleObject11.bin

image12.wmf
  1

M

=


oleObject12.bin

image13.wmf
a


oleObject13.bin

image14.wmf
b


oleObject14.bin

image15.wmf
k


oleObject15.bin

image16.wmf
P


oleObject16.bin

image17.wmf
M


oleObject17.bin

image18.wmf
P


oleObject18.bin

image19.wmf
1

z


oleObject19.bin

image20.wmf
Re(z)

-

3

3

Im(z)

-

3

3

z



1




oleObject20.bin

image21.wmf
211

3

31

1

41

10

zzz

ziz

zz

-

=

=

=


oleObject21.bin

image22.wmf
1

 2

zz

+£


oleObject22.bin

image23.wmf
zxiy

=+


oleObject23.bin

image24.wmf
 1   

zzi

+<-


oleObject24.bin

image25.wmf
()()

  or  

yfxyfx

><


oleObject25.bin

image26.wmf
1

2 sin 

n

n

inz

z

q

=-


oleObject26.bin

image27.wmf
3

3 sin sin 3

sin

4

qq

q

-

=


oleObject27.bin

image28.wmf
3

0

9 sin 12 sin 

xxdx

p

-

ò


oleObject28.bin

image1.png




image29.wmf
2

pq

-


oleObject29.bin

image30.wmf
R


oleObject30.bin

image31.wmf
R


oleObject31.bin

image32.wmf
q

R

R


oleObject1.bin
[image: image1.png]






oleObject32.bin

image33.wmf
3222

2

4

24

R

V

qpq

p

-

=


oleObject33.bin

image34.wmf
q


oleObject34.bin

