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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.
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Working time: 100 minutes.


Question 8	(6 marks)




If  and , determine the exact value of  when .



 












Question 9	(8 marks)

The popularity of four contestants at the end of each round of a talent show can be modelled by the matrix equation below, where  represent the percentage of all votes cast for each of the four contestants at the conclusion of round n.




(a)	Explain the significance of the three zero elements in the transition matrix.	(2 marks)
No one who votes for A or D in one round will vote for C in the next round and no one who votes for C in one round will vote for D in the next round.










At the end of round two, the percentage of votes cast for A, B, C and D were 19%, 30%, 5% and 36% respectively.


(b)	If the competition finishes at the end of round six, determine which competitor will be the most popular at that time and state the percentage of votes cast for this competitor.
			(3 marks)

 

A is most popular, with 32.6% of votes.
















(c)	Rank the competitors in order of popularity at the end of round one. Justify your answer.
			(3 marks)

 

Ranking is D, B, C and A.









Question 10	(7 marks)

The graph of  is shown below.




(a)	Determine the coordinates of all axes intercepts.	(2 marks)

 













(b)	Show that the gradient at any point on the curve is given by .	(3 marks)

 




















(c)	Determine the equation of the tangent to the curve at the point where the curve intersects the positive y-axis.	(2 marks)

 








Question 11	(8 marks)

The vector equation of plane P is .


(a)	Show that the vector  is perpendicular to plane P.	(3 marks)





Since  are not parallel and  is perpendicular to both, then it is also perpendicular to plane P.


















(b)	Determine a vector equation of the plane in the form .	(2 marks)

 














(c)	Determine where the line  intersects the plane P.	(3 marks)


 














Question 12	(7 marks)

Let a, b and c be integers such that .

(a)	State which one of the following statements is true, and supply counterexamples to disprove the two false statements:
			(3 marks)
(i)	c is always even.


.




(ii)	At least one of the integers a or b must be odd.

.





(iii)	At least one of the integers a or b must be even.
True






(b)	Prove, by contradiction, the true statement from (a).	(4 marks)
Assume that a is not even and b is not even.



Then  and , where n and m are integers.


 


The assumption implies that , and hence c, must be even, but the counterexample from (a)(i) shows that this is not true, and so we have a contradiction.

Thus, either a is even or b is even.
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Question 13	(9 marks)
The diagram below shows the quadrilateral OABC of area 6 square units, where O is at the origin and A, B and C have coordinates (3, 1), (0, 3) and (-1, 2).






(a)	OABC is transformed by a linear transformation P to OA'B'C', where the coordinates of A' and B' are (-5, 1) and (-6, 3) respectively.

(i)	Determine the transformation matrix P.	(2 marks)

 
















(ii)	State the coordinates of C' and draw the quadrilateral OA'B'C' on the diagram above.	(2 marks)

 






(b)	Transformation P is the equivalent of transformation Q followed by transformation R, where R is a reflection in the y-axis.

(i)	Determine the appropriate transformation matrix for Q.	(2 marks)


 
















(ii)	Describe transformation Q.	(1 mark)

Shear, factor 2, parallel to the x-axis.








(c)	OA'B'C' is transformed by the matrix  to OA''B''C''.

	Determine the area of OA''B''C''.	(2 marks)


Original area of OABC is 6 sq units.

P has determinant of -1, so P does not change area.


S has determinant 81, so area of OA''B''C'' is  sq units.









Question 14	(9 marks)
(a)	Use inequalities to describe the shaded region in the complex plane below.	(3 marks)


	




 







(b)	The set of complex numbers that satisfy  is shown below.



	



(i)	Add the set of complex numbers  to the diagram and clearly shade the region that satisfies both inequalities.	(3 marks)




(ii)	Determine, in exact form, the minimum value of  in the region that satisfies both inequalities.	(3 marks)


 







Question 15	(7 marks)
At 0830 on a windless day, a light aircraft takes off from an airport and flies due east at a constant 300 km/h. At the same instant, a passenger aircraft is 50 km due south of the airport and is flying directly towards the airport at a constant speed of 400 km/h.

Determine the rate, to the nearest km/h, that the distance between the two aircraft is changing at the instant the passenger plane is 30 km from the airport.

Let a and b be distance of light and passenger aircraft from airport respectively.




Distance is decreasing at 224 km/h.








Question 16	(9 marks)


The path of a particle is given by the parametric equations   and , where x and y are measured in metres and t is the time in seconds since motion began.

(a)	State the minimum and maximum values of x and y.	(2 marks)

 







(b)	Determine the value of  at A, the position of the particle when .	(2 marks)

 











(c)	Determine the Cartesian equation of the path of the particle.	(2 marks)

 









(d)	Sketch the path of the particle, indicating the position of A.	(3 marks)






Question 17	(8 marks)
A simple pendulum has a point mass on the end of a long string.

The mass, initially stationary, is released from position A. The mass swings a total distance of 48 cm away from A and then swings back again, returning to its initial position after a total of six seconds. The pendulum repeats this motion, with no measurable loss in amplitude from swing to swing.


The horizontal distance, x cm, of the point mass from A, t seconds after release, can be modelled by the equation , where a, n, b and c are positive constants.



(a)	Express the acceleration  in terms of x, n and c.	(2 marks)

 














(b)	Determine the values of the positive constants a, n, b and c.	(4 marks)

Amplitude of motion: .


Period: .


Horizontal shift: .


Vertical shift: .

















(c)	At what time(s) during the first ten seconds is the mass moving with maximum speed?
			(2 marks)

From (a), .


When .








Question 18	(5 marks)
Pyramid OABC is such that edge OC is perpendicular to the triangular base OAB, angle AOB is obtuse and the length of OC is greater than that of OA and OB. Let a, b and c.






Suppose that  and P is a point on OC such that  and .

(a)	Express  and  in terms of a, b and c.	(1 mark)


 .     









(b)	Prove that when , .	(4 marks)

 



















Question 19	(8 marks)
(a)	Using your calculator, or otherwise, determine the real part of


(i)	.	(1 mark)

 





(ii)	.	(1 mark)










(b)	Using the identity  and the result from (a)(ii), show that .	(3 marks)




Equate real parts: 
























(c)	Hence show that .	(3 marks)












Question 20	(9 marks)


A small body A leaves position  metres, and moves with a constant velocity of  metres per second.


(a)	A small body B leaves  meters five seconds later and collides with A after another ten seconds. Determine the constant velocity of B.	(3 marks)

 



















(b)	Another small body C leaves  metres at the same time as A, moving with a constant velocity of  metres per second. In the subsequent motion, the minimum distance between A and C occurs exactly four seconds later. Determine all possible values of x.	(6 marks)

 





















	End of questions	
Additional working space

Question number: _________


	


	
Additional working space

Question number: _________


CALCULATOR-ASSUMED	21	MATHEMATICS SPECIALIST 3CD	


	
Additional working space

Question number: _________


	


	
Additional working space

Question number: _________


CALCULATOR-ASSUMED	23	MATHEMATICS SPECIALIST 3CD	


	



































[bookmark: school]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 Papers is acknowledged as the copyright owner. Teachers within Rossmoyne Senior High School 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



	
oleObject44.bin

image270.wmf
21

an

=+


oleObject45.bin

image280.wmf
21

bm

=+


oleObject46.bin

image290.wmf
()()

()

222

222

222

222

2121

441441

222221

abc

nmc

nnmmc

nnmmc

+=

+++=

+++++=

++++=


oleObject47.bin

image300.wmf
2

c


oleObject48.bin

image31.png
ao

Cl

AI

\ /

~
t

(@)

—





oleObject49.bin

image32.wmf
1

3056

1313

5630

1313

12

01

P

P

-

--

éùéù

=

êúêú

ëûëû

--

éùéù

=´

êúêú

ëûëû

--

éù

=

êú

ëû


oleObject50.bin

image320.wmf
1

3056

1313

5630

1313

12

01

P

P

-

--

éùéù

=

êúêú

ëûëû

--

éùéù

=´

êúêú

ëûëû

--

éù

=

êú

ëû


oleObject51.bin

image33.wmf
'(,)

1213

  3 2

0122

C

----

éùéùéù

=Þ-

êúêúêú

ëûëûëû


oleObject52.bin

image330.wmf
'(,)

1213

  3 2

0122

C

----

éùéùéù

=Þ-

êúêúêú

ëûëûëû


oleObject53.bin

image34.wmf
1

1

10

01

1210

0101

12

01

R

PRQ

QPR

-

-

-

éù

=

êú

ëû

=

=

---

éùéù

=

êúêú

ëûëû

éù

=

êú

ëû


oleObject54.bin

image340.wmf
1

1

10

01

1210

0101

12

01

R

PRQ

QPR

-

-

-

éù

=

êú

ëû

=

=

---

éùéù

=

êúêú

ëûëû

éù

=

êú

ëû


oleObject55.bin

image35.wmf
315

63

S

-

éù

=

êú

-

ëû


oleObject56.bin

image36.wmf
681486

´=


oleObject57.bin

image360.wmf
681486

´=


oleObject58.bin

image37.png
Im(z)

o

Re(z)
NEEFNY/EE

N





oleObject59.bin

image38.wmf
{

}

{

}

Im()||

 0    3 3 

zzi

³Ç+-£


oleObject60.bin

image380.wmf
{

}

{

}

Im()||

 0    3 3 

zzi

³Ç+-£


oleObject61.bin

image39.wmf
()

arg

63

z

pp

££


image1.wmf
10

t

ye

=


oleObject62.bin

image40.png
Im(z)

SR

G
[ ¥

Re(z)




oleObject63.bin

image41.wmf
||||

1  16

zzi

+³--


oleObject64.bin

image42.wmf
()

Im

z


oleObject65.bin

image43.wmf
(

)

(

)

()tan

()

6

1

3

   3

 3  93

Min Im(z) is y-coord at intersection of 

(i) and (ii)

333

9

393  

2

33

iyxxy

iiyxxy

yyy

p

=Þ=

=-Þ=-

-

=-Þ==

+


oleObject66.bin

image430.wmf
(

)

(

)

()tan

()

6

1

3

   3

 3  93

Min Im(z) is y-coord at intersection of 

(i) and (ii)

333

9

393  

2

33

iyxxy

iiyxxy

yyy

p

=Þ=

=-Þ=-

-

=-Þ==

+


oleObject1.bin

oleObject67.bin

image44.wmf
()()

()

.

222

22

2

2

300

50400

1

3050400   h

20

30050400

50100161

2520016

100161

1

20

1005 km/h

2236 km/h

at

bt

tt

xab

tt

xtt

t

dx

dt

tt

t

dx

dt

=

=-

=-Þ=

=+

=+-

=-+

-

=

-+

=

=-

»-


oleObject68.bin

image440.wmf
()()

()

.

222

22

2

2

300

50400

1

3050400   h

20

30050400

50100161

2520016

100161

1

20

1005 km/h

2236 km/h

at

bt

tt

xab

tt

xtt

t

dx

dt

tt

t

dx

dt

=

=-

=-Þ=

=+

=+-

=-+

-

=

-+

=

=-

»-


oleObject69.bin

image45.wmf
cos()

22

xt

=


oleObject70.bin

image46.wmf
cos()

2

21

yt

=-


oleObject71.bin

image47.wmf
,,,

2 2 1 0

MINMAXMINMAX

xxyy

=-==-=


image2.wmf
(

)

log

2

10

tx

=


oleObject72.bin

image470.wmf
,,,

2 2 1 0

MINMAXMINMAX

xxyy

=-==-=


oleObject73.bin

image48.wmf
dy

dx


oleObject74.bin

image49.wmf
6

t

p

=


oleObject75.bin

image50.wmf
sin()

cos()sin()

cos()

6

42

422

1

2

2

t

dx

t

dt

dy

tt

dt

dy

t

dx

p

=

=-

=-

==


oleObject76.bin

image500.wmf
sin()

cos()sin()

cos()

6

42

422

1

2

2

t

dx

t

dt

dy

tt

dt

dy

t

dx

p

=

=-

=-

==


oleObject2.bin

oleObject77.bin

image51.wmf
cos()

2

2  1

22

xx

ty

æö

=Þ=-

ç÷

èø


oleObject78.bin

image510.wmf
cos()

2

2  1

22

xx

ty

æö

=Þ=-

ç÷

èø


oleObject79.bin

image52.png
N

—





oleObject80.bin

image53.png




oleObject81.bin

image54.wmf
()

cos

xantbc

=-+


image3.wmf
dy

dx


oleObject82.bin

image55.wmf
2

2

dx

dt


oleObject83.bin

image56.wmf
()

()

()

sin

cos

2

2

2

2

dx

nantb

dt

dx

nantb

dt

nxc

=--

=--

=--


oleObject84.bin

image560.wmf
()

()

()

sin

cos

2

2

2

2

dx

nantb

dt

dx

nantb

dt

nxc

=--

=--

=--


oleObject85.bin

image57.wmf
48224

a

=¸=


oleObject86.bin

image58.wmf
2

63

n

pp

==


oleObject3.bin

oleObject87.bin

image59.wmf
b

p

=


oleObject88.bin

image60.wmf
24

c

=


oleObject89.bin

image570.wmf
48224

a

=¸=


oleObject90.bin

image580.wmf
2

63

n

pp

==


oleObject91.bin

image590.wmf
b

p

=


image4.wmf
10

x

=


oleObject92.bin

image600.wmf
24

c

=


oleObject93.bin

image61.wmf
0 when 24

xcx

-==


oleObject94.bin

image62.wmf
.,..

15 45 and 75 seconds

t

=


oleObject95.bin

image610.wmf
0 when 24

xcx

-==


oleObject96.bin

image620.wmf
.,..

15 45 and 75 seconds

t

=


oleObject4.bin

oleObject97.bin

image63.png




oleObject98.bin

image64.wmf
AOB

q

Ð=


oleObject99.bin

image65.wmf
2

APB

p

Ð=


oleObject100.bin

image66.wmf
m

=-+

ac


oleObject101.bin

image67.wmf
m

=-+

bc


image5.wmf
log

ln

ln

ln

ln

ln

ln

10

1010

10

10

10  101

2

10

22

10

1010

1010

2

10

1010

210

10

t

xt

x

t

dt

dxx

dy

ee

dt

dy

e

dx

e

=Þ==

=

==

==

=´

=


oleObject102.bin

image660.wmf
m

=-+

ac


oleObject103.bin

image670.wmf
m

=-+

bc


oleObject104.bin

image68.wmf
2

APB

p

Ð=


oleObject105.bin

image69.wmf
||

cos

||||

22

m

q

-

=

´

c

ab


oleObject106.bin

image70.wmf
(

)

(

)

||||cos||

||

cos

||||

2

22

22

0 

0

0

0 since 0

abc

mm

mmm

qm

m

q

=

-+-+=

--+=

´+===

-

=

´

APBP

acbc

abacbccc

acbc

c

ab

g

g

gggg

gg


oleObject5.bin

oleObject107.bin

image700.wmf
(

)

(

)

||||cos||

||

cos

||||

2

22

22

0 

0

0

0 since 0

abc

mm

mmm

qm

m

q

=

-+-+=

--+=

´+===

-

=

´

APBP

acbc

abacbccc

acbc

c

ab

g

g

gggg

gg


oleObject108.bin

image71.wmf
()

3

xiy

+


oleObject109.bin

image72.wmf
32

3

xxy

-


oleObject110.bin

image720.wmf
32

3

xxy

-


oleObject111.bin

image73.wmf
3

()

cossin

i

qq

+×


image52.wmf
log

ln

ln

ln

ln

ln

ln

10

1010

10

10

10  101

2

10

22

10

1010

1010

2

10

1010

210

10

t

xt

x

t

dt

dxx

dy

ee

dt

dy

e

dx

e

=Þ==

=

==

==

=´

=


oleObject112.bin

image74.wmf
32

3

coscossin

qqq

-×


oleObject113.bin

image740.wmf
32

3

coscossin

qqq

-×


oleObject114.bin

image75.wmf
()

cossincossin

n

inin

qqqq

+×=+×


oleObject115.bin

image76.wmf
3

3

1

44

3

coscoscos

qqq

=+


oleObject116.bin

image77.wmf
3

()

cos3sin3cossin

ii

qqqq

+×=+×


oleObject6.bin

oleObject117.bin

image78.wmf
32

32

3

3

3

3

1

44

3

3(1)

43

3

cos3coscossin

coscoscos

coscos

4coscos3cos

coscos3cos

qqqq

qqq

qq

qqq

qqq

=-×

=-×-

=-

=+

=+


oleObject118.bin

image770.wmf
3

()

cos3sin3cossin

ii

qqqq

+×=+×


oleObject119.bin

image780.wmf
32

32

3

3

3

3

1

44

3

3(1)

43

3

cos3coscossin

coscoscos

coscos

4coscos3cos

coscos3cos

qqqq

qqq

qq

qqq

qqq

=-×

=-×-

=-

=+

=+


oleObject120.bin

image79.wmf
2

3

0

2

3

cos

d

p

qq

=

ò


oleObject121.bin

image80.wmf
(

)

22

3

00

2

0

11

43

2

3

1

3

4

13

3

43

(3)(0)

coscos3cos

sin

sin

dd

pp

p

qqqqq

q

q

=+

éù

=+

êú

ëû

=--

=

òò


image6.wmf
,,

   and 

nnnn

ABCD


oleObject122.bin

image800.wmf
(

)

22

3

00

2

0

11

43

2

3

1

3

4

13

3

43

(3)(0)

coscos3cos

sin

sin

dd

pp

p

qqqqq

q

q

=+

éù

=+

êú

ëû

=--

=

òò


oleObject123.bin

image81.wmf
102010

+-

ijk


oleObject124.bin

image82.wmf
253

++

ijk


oleObject125.bin

image83.wmf
1055

--

ijk


oleObject126.bin

image84.wmf
10240

2015595

10335

1040

51095

535

40103

1

95510

10

3554

A

B

B

R

V

V

éùéùéù

êúêúêú

=+=

êúêúêú

êúêúêú

-

ëûëûëû

éùéù

êúêú

-+=

êúêú

êúêú

-

ëûëû

æö

éùéùéù

ç÷

êúêúêú

=--=

ç÷

êúêúêú

ç÷

êúêúêú

-

ëûëûëû

èø


oleObject7.bin

oleObject127.bin

image840.wmf
10240

2015595

10335

1040

51095

535

40103

1

95510

10

3554

A

B

B

R

V

V

éùéùéù

êúêúêú

=+=

êúêúêú

êúêúêú

-

ëûëûëû

éùéù

êúêú

-+=

êúêú

êúêú

-

ëûëû

æö

éùéùéù

ç÷

êúêúêú

=--=

ç÷

êúêúêú

ç÷

êúêúêú

-

ëûëûëû

èø


oleObject128.bin

image85.wmf
1565

-+-

ijk


oleObject129.bin

image86.wmf
6

x

+-

ijk


oleObject130.bin

image87.wmf
(

)

()

()

22

561

314

101525

20614

1055

0 when 4

225422334

11441100

4516411

2

AB

AB

ABABAB

xx

V

R

VRtVt

xxxx

x

--

éùéù

êúêú

=-=-

êúêú

êúêú

--

ëûëû

--

éùéù

êúêú

=-=

êúêú

êúêú

----

ëûëû

+==

-+---

éùéùéùéù

êúêúêúêú

--=-=

êúêúêúêú

êúêúêúêú

-+

ëûëûëûëû

-

g

gg

()

()()

,.

2

33410440

4411000

44250

4 625

x

xx

xx

xx

--+=

-+=

--=

==


oleObject131.bin

image870.wmf
(

)

()

()

22

561

314

101525

20614

1055

0 when 4

225422334

11441100

4516411

2

AB

AB

ABABAB

xx

V

R

VRtVt

xxxx

x

--

éùéù

êúêú

=-=-

êúêú

êúêú

--

ëûëû

--

éùéù

êúêú

=-=

êúêú

êúêú

----

ëûëû

+==

-+---

éùéùéùéù

êúêúêúêú

--=-=

êúêúêúêú

êúêúêúêú

-+

ëûëûëûëû

-

g

gg

()

()()

,.

2

33410440

4411000

44250

4 625

x

xx

xx

xx

--+=

-+=

--=

==


image7.wmf
....

....

..

...

1

1

1

1

08010201

01070201

001060

0101008

nn

nn

nn

nn

AA

BB

CC

DD

+

+

+

+

éùéù

éù

êúêú

êú

êúêú

êú

=´

êúêú

êú

êúêú

êú

ëû

ëûëû


oleObject132.bin

oleObject8.bin

image8.wmf
.....

.....

...

....

6

6

6

6

4

0801020119326

0107020130279

0010601582

010100836313

A

B

C

D

éù

éùéùéù

êú

êúêúêú

êú

êúêúêú

=´=

êú

êúêúêú

êú

êúêúêú

ëûëûëû

ëû


oleObject9.bin

image88.wmf
.....

.....

...

....

6

6

6

6

4

0801020119326

0107020130279

0010601582

010100836313

A

B

C

D

éù

éùéùéù

êú

êúêúêú

êú

êúêúêú

=´=

êú

êúêúêú

êú

êúêúêú

ëûëûëû

ëû


oleObject10.bin

image9.wmf
....

....

..

...

1

1

1

1

1

080102011910

010702013030

0010601520

01010083640

A

B

C

D

-

éù

éùéùéù

êú

êúêúêú

êú

êúêúêú

=´=

êú

êúêúêú

êú

êúêúêú

ëûëûëû

ëû


oleObject11.bin

image90.wmf
....

....

..

...

1

1

1

1

1

080102011910

010702013030

0010601520

01010083640

A

B

C

D

-

éù

éùéùéù

êú

êúêúêú

êú

êúêúêú

=´=

êú

êúêúêú

êú

êúêúêú

ëûëûëû

ëû


oleObject12.bin

image10.wmf
()

2

2

xyxy

+=--


oleObject13.bin

image11.png




oleObject14.bin

image12.wmf
()(),

,

(,),(,),(,),(,)

2

0 

2

120  12

0  12 (symmetry)

At 01 02 20 10

x

yy

yyy

yx

=

=-

+-=Þ=-

=Þ=-

--


oleObject15.bin

image120.wmf
()(),

,

(,),(,),(,),(,)

2

0 

2

120  12

0  12 (symmetry)

At 01 02 20 10

x

yy

yyy

yx

=

=-

+-=Þ=-

=Þ=-

--


oleObject16.bin

image13.wmf
221

221

dyyx

dxyx

-+

=

--


oleObject17.bin

image14.wmf
()

'''

()'

2

22

2

22

12222

221221

221

221

xyxy

xyxxyy

yxyxyyy

yxyxy

dyyx

dxyx

+=--

+=-+-

+=--+

-+=--

-+

=

--


oleObject18.bin

image140.wmf
()

'''

()'

2

22

2

22

12222

221221

221

221

xyxy

xyxxyy

yxyxyyy

yxyxy

dyyx

dxyx

+=--

+=-+-

+=--+

-+=--

-+

=

--


oleObject19.bin

image15.wmf
()

()

At (0, 2):

2215

2213

5

2

3

dy

dx

yx

+

==

-

=+


oleObject20.bin

image150.wmf
()

()

At (0, 2):

2215

2213

5

2

3

dy

dx

yx

+

==

-

=+


oleObject21.bin

image16.wmf
(

)

(

)

3222

lm

=-++-+++--

rijkijkijk


oleObject22.bin

image17.wmf
3

-+

ijk


oleObject23.bin

image18.wmf
12

112130  perpendicular

31

11

121230  perpendicular

31

-

éùéù

êúêú

-=--+=Þ

êúêú

êúêú

ëûëû

éùéù

êúêú

--=+-=Þ

êúêú

êúêú

-

ëûëû

g

g


oleObject24.bin

image19.wmf
(

)

(

)

2 and 2

-++--

ijkijk


oleObject25.bin

oleObject26.bin

image180.wmf
12

112130  perpendicular

31

11

121230  perpendicular

31

-

éùéù

êúêú

-=--+=Þ

êúêú

êúêú

ëûëû

éùéù

êúêú

--=+-=Þ

êúêú

êúêú

-

ëûëû

g

g


oleObject27.bin

image190.wmf
(

)

(

)

2 and 2

-++--

ijkijk


oleObject28.bin

image170.wmf
3

-+

ijk


oleObject29.bin

image20.wmf
c

=

rn

g


oleObject30.bin

image21.wmf
131

111

323

1

110

3

éùéùéù

êúêúêú

-=--

êúêúêú

êúêúêú

ëûëûëû

éù

êú

-=

êú

êú

ëû

r

r

gg

g


oleObject31.bin

image210.wmf
131

111

323

1

110

3

éùéùéù

êúêúêú

-=--

êúêúêú

êúêúêú

ëûëûëû

éù

êú

-=

êú

êú

ëû

r

r

gg

g


oleObject32.bin

image22.wmf
()

22

a

=-++++

rjkijk


oleObject33.bin

image23.wmf
()

21

21110

13

2123310

36  2

Intersect at

222433

a

a

a

aaa

aa

éùéù

êúêú

--=

êúêú

êúêú

+

ëûëû

+-++=

=Þ=

-++++=++

jkijkijk

g


oleObject34.bin

image230.wmf
()

21

21110

13

2123310

36  2

Intersect at

222433

a

a

a

aaa

aa

éùéù

êúêú

--=

êúêú

êúêú

+

ëûëû

+-++=

=Þ=

-++++=++

jkijkijk

g


oleObject35.bin

image24.wmf
222

abc

+=


oleObject36.bin

image25.wmf
222

345  5 and is odd

c

+=Þ=


oleObject37.bin

image250.wmf
222

345  5 and is odd

c

+=Þ=


oleObject38.bin

image26.wmf
,

222

6810  6 8 and neither is odd

ab

+=Þ==


oleObject39.bin

image260.wmf
,

222

6810  6 8 and neither is odd

ab

+=Þ==


oleObject40.bin

image27.wmf
21

an

=+


oleObject41.bin

image28.wmf
21

bm

=+


oleObject42.bin

image29.wmf
()()

()

222

222

222

222

2121

441441

222221

abc

nmc

nnmmc

nnmmc

+=

+++=

+++++=

++++=


oleObject43.bin

image30.wmf
2

c


