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   Instructions to students 

This exam consists of 11 questions. 
All questions should be answered in the spaces provided. 
There is a total of 40 marks available. 
The marks allocated to each of the questions are indicated throughout. 
Students may not bring any calculators or notes into the exam. 
Where an exact answer is required a decimal approximation will not be accepted. 
Where more than one mark is allocated to a question, appropriate working must be shown. 
Diagrams in this trial exam are not drawn to scale. 
A formula sheet can be found on page 11 of this exam. 
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Question 1 
 

a. For 
32

2




x

e
y

x

 find 
dx

dy
. 

 
 
 
 
 
 

1 mark 
  

b. Let 







3
tan2)(

x
xxf . Find )(' f . 

 
 
 
 
 
 
 
 
 

2 marks 
 
 
 
 
Question 2 
 
a. Find an antiderivative of sin(3x 1) with respect to x. 

 
 
 
 

1 mark 
 

b. Evaluate dx
x 

2

0
12

1
. 

 
 
 
 

2 marks 
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Question 3 
 
Let f : R  R, f (x)  loge(x). 
 

a. Show that )(
1

uf
u

f 







 where u  R . 

 
 
 
 
 
 
 
 
 
 

1 mark 
 

b. If ,,  where)3()2()(2  Rvuvfvfuf  then express u in terms of v. 
 
 
 
 
 
 
 
 
 
 

2 marks 
 
 



 

_____________________________________________________________________ 
©THE HEFFERNAN GROUP 2012                           Maths Methods CAS 3 & 4 Trial Exam 1 

4

Question 4 
 

a. Find the period and the range of the function 







3

2
sin3)(,:

x
xgRRg . 

 
 
 
 
 
 
 
 

2 marks 
 

b. Solve the equation cos(3x)  3

2
 for x  R . 

 
 
 
 
 
 
 
 
 
 

3 marks 
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Question 5 
 
The discrete random variable X has a probability distribution given by 
 

x 0 1 2 3 

Pr(X  x) 0.2 0.1 0.4 p 

 
 
 
 
a. Find the value of p. 

 
 
 
 

1 mark 
 

b. Find Pr(X 1 X  3). 

 
 
 
 
 
 

2 marks 
 

c. Find E(X), the mean of X. 
 
 
 
 
 
 

2 marks 
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Question 6 
 
Let f : R R, f (x) 1 e2(x1) . 

Find f 1, the inverse function of f. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 marks 
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Question 7 
 
A transformation T : R2  R2  is defined by 
 












































3

1

40

02

y

x

y

x
T

 
 

The curve with equation y  1

x
 is transformed according to T to produce the image equation 

y  a

x  b
 c. 

 
Find the values of a, b and c. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 marks 
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Question 8 
 

For two events A and B, Pr(A)  1

3
 and Pr(B)  1

2
. 

Find )'Pr( BA  if 
 
a. A and B are mutually exclusive. 

 
 
 
 
 
 
 
 

2 marks 
 

b. A and B are independent events. 
 
 
 
 
 
 
 
 

2 marks 
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Question 9 
 
June shops either at the market or locally every week. 
If she shops at the market one week the probability that she shops there the following week is 
0.6. If she shops locally one week then the probability that she shops at the market the 
following week is 0.7. 
 
This week June shopped at the market. 
 
What is the probability that June will shop locally exactly once in the coming three weeks? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 marks 
 
 

Question 10 
 

A normal to the graph of cxy  5

3

 at the point where x 1 has an x-intercept at (a, 0)  
where a and c are both non-zero real constants. 
Find an expression for a in terms of c. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 marks 
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Question 11 
 

Let f : 0,
3
2






 R, f (x)  2sin(x) and g : 0,

3
2






 R, g(x)  2cos(x) . 

 
The graphs of f and g are shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Find the area of the shaded region. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 marks 
 
 
 
 
 

x
O

y
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Mathematical Methods (CAS) Formulas 
 
Mensuration 
 

area of a trapezium:   hba )(
2

1
  volume of a pyramid: Ah

3

1
 

curved surface area of a cylinder: rh2   volume of a sphere: 3

3

4
r  

volume of a cylinder:   hr 2   area of a triangle: Abc sin
2

1
 

volume of a cone:   hr 2

3

1  

 
Calculus 

  1 nn nxx
dx

d
       


  1,

1

1 1 ncx
n

dxx nn  

  axax aee
dx

d
       ce

a
dxe axax 

1
 

 
x

x
dx

d
e

1
)(log       cxdx

x e  log
1

 

  )cos()sin( axaax
dx

d
      cax

a
dxax  )cos(

1
)sin(  

  )sin()cos( axaax
dx

d
     cax

a
dxax  )sin(

1
)(cos  

  )(sec
)(cos

)tan( 2
2

axa
ax

a
ax

dx

d
  

product rule: 
dx

du
v

dx

dv
uuv

dx

d
)(   quotient rule: 

2v
dx

dv
u

dx

du
v

v

u

dx

d










 

chain rule: 
dx

du

du

dy

dx

dy
    approximation: )(')()( xhfxfhxf   

 
 
Probability 

)'Pr(1)Pr( AA      )Pr()Pr()Pr()Pr( BABABA   

)Pr(

)Pr(
)Pr(

B

BA
BA


     transition matrices: 0STS n

n   

mean: )(E X     variance: 2222 )(E))((E)var(   XXX  
 

probability distribution mean variance 

discrete )Pr( xX  = )(xp  )(xpx  )()( 22 xpx    

continuous 
b

a

dxxfbXa )()Pr( 




 dxxfx )(  



 dxxfx )()( 22 

Reproduced with permission of the Victorian Curriculum and Assessment Authority, Victoria, 
Australia. 

This formula sheet has been copied in 2012 from the VCAA website www.vcaa.vic.edu.au 
The VCAA publish an exam issue supplement to the VCAA bulletin. 


