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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) 

a.  

 

 

 

 

 

 

 

 

 

(1 mark) – for 3 correct forces 

(1 mark) – for 3 more correct forces 

b. At the point of moving Fr = µN . 

Around the 5kg mass: T = 5g           (1 mark) 

Around the m kg mass: 
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Question 3  (3 marks) 
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Question 4  (3 marks) 
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Question 5 (3 marks) 
 

a =
−x

(x
2 +1)

2

d

dx

1

2
v 2 

 
 

 

 
 =

−x

(x 2 +1)2

1

2
v 2 =

−x

(x
2 +1)

2
dx∫

= −
1

2

du

dx
u−2 dx∫ where u = x 2 +1

= −
1

2
u−2 du

du

dx
= 2x∫

= −
1

2
×

u−1

−1
+ c

1

2
v

2 =
1

2(x 2 +1)
+ c

 

 

Given v =1 when x = 0 , 
1

2
=

1

2
+ c

c = 0

So 
1

2
v

2 =
1

2(x 2 +1)

v 2 =
1

x 2 +1

v = ±
1

x 2 +1

 

Since v =1 when x = 0 , reject the negative branch. 
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Question 6 (4 marks) 
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Use implicit differentiation to differentiate the function. 
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Question 7 (4 marks) 
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b. From part a., we have an ellipse with centre at (2,0) , semi-major axis length of 4 and 

semi-minor axis length of 1. 
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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 )4,2( − . 

 

Note that the endpoints are included. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1 mark) – correct shape 

(1 mark) – correct endpoints 

(1 mark) 

x

4

321

-4

y

 



6 

 

© THE HEFFERNAN GROUP 2014                           Specialist Maths Trial Exam 1 solutions 

 Question 8 (4 marks) 
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Question 9 (5 marks) 
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Method 2 
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Re-read the question! 

So a = 4, b = −1  and  c = 3 . 
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Question 10 (7 marks) 
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c. When x =1, y =
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The volume generated can be broken up into two parts. 
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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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(since we are rotating the line x =1 

around the y-axis) 


