9

[image: image66.wmf]P.O. Box 1180

Surrey Hills North  VIC  3127

Phone 03 9836 5021

Fax  03 9836 5025

info@theheffernangroup.com.au

www.theheffernangroup.com.au

THE

GROUP

HEFFERNAN


                                                                     SPECIALIST MATHS

                                                       TRIAL EXAMINATION 1

                                                                   SOLUTIONS

                                                                          2014

Question 1 (3 marks)
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Note: you can go on and simplify this using log laws but you risk losing a mark if you make a mistake. (see 2011 Exam 1 Question 1 Examiners report on VCAA website)
     
Question 2 (4 marks)
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(1 mark) – for 3 correct forces
(1 mark) – for 3 more correct forces

b. At the point of moving 
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Around the m kg mass:
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Question 3  (3 marks)
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[image: image7.wmf]  

a

~

,

b

~

 and

c

~

 are linearly dependent 
[image: image8.wmf]  

a

(

i

~

-

3

j

~

+

3

k

~

)

+

g

(

2

i

~

-

j

~

+

2

k

~

)

=

x

i

~

+

y

j

~


 (1 mark)


[image: image9.wmf]4

3

So

4

3

         

          

          

So

2

3

2

3

(2)

 

in

 

)

3

(

4

3

3

4

2

3

2

(1)

 

in

 

)

3

(

)

3

(

3

2

0

2

3

)

2

(

3

)

1

(

 

2

  

So

=

=

=

=

-

=

-

-

´

-

=

=

=

+

-

-

-

=

=

+

-

=

-

-

-

=

+

p

x

y

y

y

y

x

x

x

y

x

g

g

g

g

g

g

g

g

g

g

a

g

a

g

a

g

a
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Question 4  (3 marks)
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Question 5 (3 marks)
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Given 
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Question 6 (4 marks)

[image: image18.wmf]  

2

xy

+

log

e

(

y

)

x

=

k


When 
[image: image19.wmf]  

y

=

1

,

            
[image: image20.wmf]  

2

x

+

0

=

k

x

=

k

2


Use implicit differentiation to differentiate the function.
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    (1 mark) – product rule         (1 mark) – quotient rule
When 
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Question 7 (4 marks)
a. 
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(1 mark)
b. From part a., we have an ellipse with centre at 
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So the particle starts at the point (3,0) and follows an elliptical path passing through the points (2,4), and (1,0) before finishing at the point 
[image: image31.wmf])
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(1 mark) – correct shape

(1 mark) – correct endpoints

 Question 8 (4 marks)
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Question 9 (5 marks)
a. 
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Finding the domain:

[image: image36.wmf]9
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Finding the range:
Method 1

The range of the function 
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Method 2
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So, 
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The range of the function 
[image: image42.wmf])
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 EMBED Equation.3  [image: image43.wmf]ú
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     (1 mark)
b.
    Let      
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Re-read the question!

So 
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Question 10 (7 marks)
a. 
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b. 
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c.
When 
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The volume generated can be broken up into two parts.


The first is obtained by rotating the shaded region in the left hand diagram around the y-axis.

This volume
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Since 
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     (1 mark)
The second part is obtained by rotating the shaded region in the right hand diagram around the y-axis.

This forms a cylinder with radius 1 and height 
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Combining these two volumes we have,

[image: image65.wmf][

]

units

 

cubic

 

3

4

log

4

4

1

3

4

log

4

4

3

4

1

log

1

3

1

log

4

3

log

 

4

3

1

 volume

total

3

1

4

1

3

1

4

1

÷

ø

ö

ç

è

æ

=

+

þ

ý

ü

î

í

ì

-

÷

ø

ö

ç

è

æ

=

+

þ

ý

ü

î

í

ì

÷

÷

ø

ö

ç

ç

è

æ

-

÷

ø

ö

ç

è

æ

-

÷

÷

ø

ö

ç

ç

è

æ

-

÷

ø

ö

ç

è

æ

=

+

-

=

+

÷

÷

ø

ö

ç

ç

è

æ

-

=

ò

e

e

e

e

e

y

y

dy

y

p

p

p

p

p

p

p

p

p


(1 mark)

�





(1 mark)





(1 mark)





(1 mark)





�





(1 mark)





(1 mark)





(1 mark)





�





(1 mark)





(1 mark)





(1 mark)





(1 mark)





�





(1 mark)





(1 mark)





(1 mark)





(1 mark)





(1 mark)





(1 mark)





(1 mark)





�





(since we are rotating the line � EMBED Equation.3  ��� around the y-axis)
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