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SECTION 1 

 
Question 1 

 

Given the function [ ) ( ) 2 2: 0, 4 , 2 3f b R f x x bx b→ = − + +  where b R+∈ , then the range  

of the function of  f  is 
 

A. )2 23 , 4b b⎡⎣  

B. ( 2 23 , 4b b ⎤⎦  

C. ( 2 23 ,5b b ⎤⎦       

D. ( 2 25 ,3b b ⎤− ⎦  

E. ( 2 25 , 4b b ⎤− ⎦  

 
Question 2 
 

For the function ( ) sin
2

xef x π⎛ ⎞
= ⎜ ⎟

⎝ ⎠
, the average rate of change of ( )f x  with respect to  

x over the interval [ ]0, 2  is closest to 
 

A. 1.819−    

B. 0.910−  

C. 0.079    

D. 0.087  

E. 0.157  

Instructions for Section I 
Answer all questions in pencil on the answer sheet provided for multiple-choice questions. 
Choose the response that is correct for the question.  
A correct answer scores 1 mark, an incorrect answer scores 0. 
Marks will not be deducted for incorrect answers. 
No mark will be given if more than one answer is completed for any question. 
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Question 3 
 

 

The function with the rule ( ) tan
2
bxf x ⎛ ⎞= ⎜ ⎟

⎝ ⎠
 where b R+∈ , has period equal to p , then 

A. 4b
p
π

=  

B. 2b
p
π

=  

C. p bπ=  

D. b pπ=  

E. 2b pπ=  
 

Question 4 
 

Given that  ( ) ( ) ( )h xf x g x e=  and that 

( ) ( ) ( ) ( )2 4 , 2 3 , 2 1 and 2 2g g h h′ ′= = = = , Then ( )2f ′  is equal to 

A. 6e  

B. 7e  

C. 8e  

D. 11e  
 

E. 12e  
 

Question 5 

Using the linear approximation ( ) ( ) ( )f x h f x hf x′+ ≈ + , with ( ) ( )cosf x x= , the value  

of ( )0 'cos 43 30  is closest to 

A. 0.689 

B. 0.713 

C. 0.725 

D. 0.726 

E. 0.727 
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Question 6 

Consider the polynomial ( ) 3 2 36P x x a x ka= − +  where a and k are non-zero real constants. 

The polynomial has 2x a−  as a factor and when the polynomial is divided by x a+  the 

remainder is equal to 9− .  Then 
 

A. 4 and 1k a= − = −  

B. 4 and 1k a= − =  

C. 34 and 9k a= =  

D. 4 and 1k a= = −  

E. 4 and 1k a= =  
 

Question 7 

If  ( )f x  is a one-one differentiable function, with 1f −  the inverse function and 

( ) ( )( )df x f x
dx

′ = , then ( )1d f x
dx

−⎡ ⎤⎣ ⎦  is equal to 

 

A. ( )
( )

f x
f x
′

 

B. ( )
( ) 2

f x

f x

′
−
⎡ ⎤⎣ ⎦

 

C. 
( )( )1

1
f f x−′

 

D. 
( )( )1

1
f f x− ′

 

E. ( )( )1f f x−′  
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Question 8 

If  
2

2

4

3
x

ty e dt= + ∫  then which of the following is true? 

A. ( )2

and 0 3xdy e y
dx

= =  

B. ( )242 and 0 3xdy xe y
dx

= =  

C. ( )242 and 2 3xdy e y
dx

= =  

D. ( )242 and 2 3xdy xe y
dx

= =  

E. ( )24 and 2 3xdy e y
dx

= =  

Question 9 

The transformation 2 2: ,T R R→   which maps the curve with equation y x=  to the  
curve with equation 4 3 2y x= − − , has the rule 
 

A. 
1 30
2 2

0 1 4

x x
T

y y

⎡ ⎤ ⎡ ⎤⎛ ⎞ −⎡ ⎤ ⎡ ⎤⎢ ⎥ ⎢ ⎥= +⎜ ⎟⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦⎝ ⎠ −⎣ ⎦ ⎣ ⎦

 

B. 
1 30
2

40 1

x x
T

y y

⎡ ⎤⎛ ⎞⎡ ⎤ ⎡ ⎤ ⎡ ⎤⎢ ⎥= +⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦⎝ ⎠ −⎣ ⎦

 

C. 
1 30
2 2
0 1 4

x x
T

y y

⎡ ⎤ ⎡ ⎤⎛ ⎞ −⎡ ⎤ ⎡ ⎤⎢ ⎥ ⎢ ⎥= +⎜ ⎟⎢ ⎥ ⎢ ⎥⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦⎝ ⎠ −⎣ ⎦ ⎣ ⎦

 

D. 
2 0 3

0 1 4
x x

T
y y

⎛ ⎞ −⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤
= +⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦⎝ ⎠

 

E. 
2 0 3
0 1 4

x x
T

y y
⎛ ⎞ −⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡ ⎤

= +⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣ ⎦⎝ ⎠
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Question 10 
 

If  225y x= −  and x is a function of t such that ( )8cos 2dx t
dt

=  and when 
8

t π
= ,  2 2.x =  

The value of  dy
dx

 when 
4

t π
=  is 

A. 4
3

−  

B. 4 2−  

C. 8
3

−  

D. 3
4

−  

E. 2
3

−  

 
Question 11 

x

y

-2 -1 0 1 2

-2

-1

1

2

 
The graph of the function f  is shown above and consists of two straight line segments. 

If  ( ) ( )
0

x

g x f t dt= ∫ , then ( )1g  is equal to 
 

A. 2−  

B. 1−  

C. 0 

D. 1 

E. 2 
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Question 12 
 

The functions ( )f x x a= +  and ( )g x b x= −  are defined on their maximal domains,  

where 0b a> > . The maximal domain of the function f
g

 is 

A. [ ),a b−  

B. [ ),a b−  

C. [ ],a b−  

D. [ ],a b−  

E. [ ],a b  
 

Question 13 

A particle moves in a straight line and has a velocity given by ( ) cos
2

t tv t e ⎛ ⎞= ⎜ ⎟
⎝ ⎠

 metres per 

second, where t is the time in seconds and 0.t ≥  Over the first two seconds, the distance 
travelled in metres by the particle is closest to 
 
 

A. 0.883 

B. 2.440 

C. 4.881 

D. 6.389 

E. 7.387 
 

Question 14 
 

The function ( ) ( ) 4 2: , , 4f a R f x x x∞ → = −  has an inverse function. 
The value of a could be equal to 
 
A. 2−  

B. 2−  

C. 0 

D. 1 

E. 2  
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Question 15 
 

If  ( ) ( )6log 16xf x =  and ( ) ( )8log 3g x x= , 0x > . Which of the following equations is  

true for all positive real values of x? 
 

A. ( ) 1
2 3
xf x g ⎛ ⎞ =⎜ ⎟

⎝ ⎠
 

B. ( ) 2
2 3
xf x g ⎛ ⎞ =⎜ ⎟

⎝ ⎠
 

C. ( ) 2
2 3
xf g x⎛ ⎞ =⎜ ⎟

⎝ ⎠
 

D. ( ) 3
2 2
xf g x⎛ ⎞ =⎜ ⎟

⎝ ⎠
 

E. ( ) ( ) 1
3

f x g x =  

Question 16 
 

Which of the following is not true about the function defined by the rule ( ) logef x x= ? 

A. ( ) 0 for 1.f x x′ > >  

B. ( ) 0 for 1.f x x′ < < −  

C. The function is not differentiable at 0x =  and at 1x = ± . 

D. The range is [ )0,∞ . 

E. The function is continuous everywhere. 
 

Question 17 
 

For events A and B, ( )Pr A a= , ( )Pr 0.04A B =∩   and ( )Pr 0.54A B′ ′ =∩ .  

If A and B are independent, then 

A. 0.1a =  only 

B. 0.4a =  only 

C. 0.5a =  only 

D. 0.1 or 0.4a a= =  

E. 0.08 or 0.5a a= =  
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Question 18 

Ashley always has either cereal or eggs for breakfast. If he has eggs one morning the  
probability he has cereal the next day is p. If he has cereal one morning the probability  
he has eggs the next day is q. In the long term, the probability Ashley has cereal for  

breakfast is equal to 27 .
99

 Then 

A. 1 2and
4 3

p q= =  

B. 1 1and
4 3

p q= =  

C. 3 2and
4 3

p q= =  

D. 1 3and
3 4

p q= =  

E. 2 3and
3 4

p q= =  

Question 19 
 

It is found that 58% of domestic cats are overweight. From a group of 10 domestic cats, the 

probability that more than half are overweight, if at least two are overweight is closest to 

A. 0.582 

B. 0.584 

C. 0.592 

D. 0.800 

E. 0.812 
 

Question 20 
 

The heights of trees in a forest are normally distributed, with a standard deviation of 15 metres. 

It is found that 75% of the trees have heights greater than 30 metres. A park ranger examines 

two trees, the probability that one has a height greater than 45 metres is closest to 
 

A. 0.090 

B. 0.047 

C. 0.275 

D. 0.372 

E. 0.467 
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Question 21 

The diagram below show the graphs of two functions ( )f x  and ( )g x . 

x

y

-2 -1 0 1 2 3

-2

-1

1

2

3

 
 

Which of the following is the relationship between the graphs of  f and g ? 

A. ( ) ( )
1g x

f x
=  

B. ( ) ( )g x f x=  

C. ( ) ( )1g x f x−=  

D. ( ) ( )g x f x dx= ∫  

E. ( ) ( )dg x f x
dx

⎡ ⎤= ⎣ ⎦  

( )f x  ( )g x  
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Question 22 

Part of the graph of  ( ] ( ) ( ): 1, 2 , log 1ef R f x x− → = +  is shown below.  
 

x

y

0 1 2

 
 
 
The shaded area is given by 
 

A. ( )
2

0

log 1e x dx+∫  

B. ( )
( )log 3

1

0

e
xe dx+∫  

C. ( )
( )log 3

0

1
e

xe dx−∫  

D. ( ) ( )
( )log 3

0

log 9 log 1
e

e e x dx− +∫  

E. ( ) ( )
2

0

log 6 log 1e e x dx− +∫  

  
 

 

 
 
 

END OF SECTION 1



     Mathematical Methods CAS Trial Examination 2  2014   Section 2                       Page  14 

© Kilbaha Multimedia Publishing  http://kilbaha.com.au 
This page must be counted in surveys by Copyright Agency Limited (CAL) 
http://copyright.com.au 

   SECTION 2

 
 
 
 

   
Question 1    (14 marks) 
 

At a circus, roller skaters move up and down a ramp.  The ramp is designed as a function of x,  
the horizontal distance of the ramp from the origin O and y represents the height of the ramp 
above the ground. The lengths are measured in metres. The ramp has a width of 3 metres and  
a height of  D metres. The diagram below show a cross section of the ramp. 

 
The point A, is located horizontally at the midpoint of the ramp and is 0.375 metres above the 
ground. For the safety of the performers, the function to represent the ramp must meet certain 
criteria 
(1)  At the origin, the gradient of the graph is zero. 
(2)  At the point A, the tangent to the ramp is inclined at 045 . 
(3)  The gradient of the ramp is always increasing. 
 

The designers of the ramp try to model the ramp by various functions, ( ) ( ),f x g x  and ( ).h x   

 
 
 

x 

y 

O 

A 

3

D 

Instructions for Section 2 
 
Answer all questions in the spaces provided. 
In all questions where a numerical answer is required an exact value must be given unless 
otherwise specified. 
In questions where more than one mark is available, appropriate working must be shown. 
Unless otherwise indicated, the diagrams in this book are not drawn to scale. 
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   a.    Let  ( ) 2f x ax=  where a  is a positive  constant.  Show that this function does  

          satisfy criteria (1), however it is not possible to satisfy criteria (2).    
                                                                                                                                            2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

   b.    Let ( ) 3 2g x bx cx= +  where b and c  are constants.  

   i.     Find the values of  b and c  if this function satisfies criteria (2). 

                                                                                                                                            3 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
 
ii.    Explain why this function does not satisfy criteria (3).   
                                                   2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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    c.    Let  ( )
nxh x

k
=  where n  is a positive integer and k  is a positive constant.  

   i.    If this function satisfies criteria (2) show that 27
2

k =  and determine the value of  n. 

                                                                                                                                          2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 
   ii.    For this function find the value of  D.   

                                                                                                                                              1 mark 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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   iii.    For this function find the angle of inclination, in degrees and minutes, of the tangent at   
    the highest point on the ramp.  

                                                                                                                                            2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 
   iv.    For this function find using calculus, the cross sectional area of the ramp. 
 

         2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 



Mathematical Methods CAS Trial Examination 2  2014   Section 2                      Page  18 

© Kilbaha Multimedia Publishing  http://kilbaha.com.au 
This page must be counted in surveys by Copyright Agency Limited (CAL) 
http://copyright.com.au 

Question 2    (16 marks) 

The diagram below shows part of the graph of the function ( ) 8 1
2

f x
x

= −
+ . 

The curve crosses the y-axis at the point A and crosses the x-axis at the point B.  
 

x

y

 
   
a.    Write down the coordinates of the points A and B and mark in suitable scales on the  
    x and y axes. Draw and state the equations of the asymptotes of the graph on the diagram  
        above.                                                                                         
                                 2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

B 

A 
P

O 
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A point P with coordinates ( )( ),k f k  , where 0k > and ( ) 0f k > lies on the graph of  
8 1

2
y

x
= −

+
            

                                                                                             
b.    Find the value of  k, if the tangent to the curve at the point P, is parallel to the line   
       segment joining the points A and B.  
                                                                                                                                          3 marks  

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

c.    Find the value of k, correct to three decimal places, if the point P is closest to the origin.       
                                                                                                             3 marks 
 
 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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The tangent to the curve at the point P, crosses the y-axis at the point C and the x-axis at the 
point D. 
 
d.i.    Write down in terms of k, the coordinates of the points C and D.                
                                                                                                                                            3 marks 
 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 
ii.    Find in terms of  k, an expression for the area of the triangle OCD, where O is the origin.           
                1 mark 
 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 
iii.   Find the value of k for which the area of the triangle OCD is a maximum.   
                                                           2 marks 
 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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e.    Find the value of k, correct to three decimal places if the normal to the curve at the  
   point P, passes through the origin.   
                                                                                                                                            2 marks 

 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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     Question 3    (11 marks) 

Oranges are squeezed in a hand held juicer. The orange juice drips into a cup. The amount of 

orange juice in mls in the cup at a time t  seconds, is a differentiable function given by ( )J t .  

    a.    Values of ( )J t  are given in the table below. 

t  seconds 0 10 20 30 40 50 

( ) mlsJ t  0 70 110 140 155 165 

 

    i.    Explain the meaning of  ( )
50

0

1
50

J t dt∫  in relation to the problem. 

                                                1 mark 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

   ii.    Using a right rectangle rule with five subintervals of equal length, find an approximation 

   to  ( )
50

0

1
50

J t dt∫ .                                                                                           

                                              2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________   
 

  iii.    Use the data in the table to find a linear approximation to ( )25J ′ .                                                             
                                                 
            2 marks 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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 b.    In fact ( ) 20180 1
t

J t e
−⎛ ⎞

= −⎜ ⎟
⎝ ⎠

 is a function which models the amount of orange juice in  

        the cup in mls after a time t seconds, where [ ]0,50t∈ . 
 

 i.    Complete the table below giving your answers correct to one decimal place.  
 

                        1 mark 
 

t  seconds 0 10 20 30 40 50 

( ) mlsJ t        

 
 
ii.  Sketch the graph of ( )J t  on the axes below, clearly labelling the scales, and the     
  coordinates of any stationary points or end-points. 

              1 mark 
 

t

J
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iii.    Find, using calculus the time rate of change of the amount of orange juice in the cup and 
        evaluate after 25 seconds. Give your answer correct to two decimal places. 
                       2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

iv.    Find, using calculus the average amount of orange juice in the cup over the time interval        
 0 50.t≤ ≤  Give your answer correct to two decimal places. 
                        2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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 Question 4    (17 marks) 
 
 a.   Sharon has either freshly squeezed orange juice or pineapple juice for breakfast every   
  morning. If she has freshly squeezed orange juice for breakfast one morning, the     
  probability she has pineapple juice the next morning is 0.25.  If she has pineapple juice  
  one morning, the probability she has freshly squeezed orange juice the next morning is 0.7.  
  On Monday of a certain week Sharon had freshly squeezed orange juice.  
 
 i.    Find the probability giving your answer correct to three decimal places that she has freshly 
  squeezed orange juice on Thursday. 
 

                        2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 
ii.    Find the probability giving your answer correct to three decimal places that from Monday 
 to Thursday she has freshly squeezed orange juice at least three times. 
                        2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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b.    The time taken t in minutes for Sharon to finish her breakfast, is found to be a probability  
 

 density function ( )T t  defined by       ( ) ( )

sin 0 5
10

15 5 15
0 otherwise

ta t

T t b t t

π⎧ ⎛ ⎞ ≤ ≤⎜ ⎟⎪ ⎝ ⎠⎪⎪= − ≤ ≤⎨
⎪
⎪
⎪⎩

 

i.    Show that  
( )5 2

a π
π

=
+

 and 
( )50 2

b π
π

=
+

.                  2 marks 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

ii.    Sketch the graph of  ( )T t  on the axes below, clearly labelling the scales.                 1 mark 

 

t 

T 
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iii.    Find ( )Var T  giving your answer correct to three decimal places. 
                        2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

iv.    Find the median time correct to three decimal places, taken by Sharon to finish her   
    breakfast. 
                        2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

 
v.    Over a period of five days, find the probability that Sharon finishes her breakfast in under 
   three minutes on at least two occasions. Give your answer correct to four decimal places. 
                        2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 
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vi.    Find the probability that Sharon finishes her breakfast in under ten minutes if she has   
   taken at least seven minutes to finish her breakfast. 
                         2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

c.    When Sharon makes toast for breakfast, the time taken for the toast to be ready, is found  
  to be normally distributed with a mean of one minute. 70% of the time, the toaster takes 
  more than 50 seconds for the toast to be ready. Determine the standard deviation of the   
  time for the toast to be ready, giving your answer in seconds correct to one decimal place.                     
           
              2 marks 
____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________ 

____________________________________________________________________________  

 

END OF EXAMINATION 
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EXTRA WORKING SPACE 
 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 
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Directions to students 
 

Detach this formula sheet during reading time. 
 

               This formula sheet is provided for your reference. 
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Mathematical Methods and CAS  Formulas 
Mensuration 

 

 area of a trapezium:                   1
2 ( )a b h+    Volume of a pyramid:        1

3 Ah  

 curved surface area of a cylinder:  2 rhπ     volume of a sphere:          34
3 rπ  

volume of a cylinder:                     hr 2π     area of triangle:                ( )1
2 sinbc A  

volume of a cone:                          21
3 r hπ   

 

Calculus 
 

( ) 1n nd x nx
dx

−=  11 ,  1
1

n nx dx x c n
n

+= + ≠ −
+∫  

( )ax axd e ae
dx

=  1ax axe dx e c
a

= +∫  

( )( )e
1logd x

dx x
=  1 logedx x c

x
= +∫  

( )( ) ( )sin cosd ax a ax
dx

=  ( ) ( )1sin cosax dx ax c
a

= − +∫  

( )( ) ( )cos sind ax a ax
dx

= −  ( ) ( )1cos sinax dx ax c
a

= +∫  

( )( ) ( ) ( )2
2tan sec

cos
d aax a ax
dx ax

= =  
 

  

 product rule:            ( )d dv duuv u v
dx dx dx

= +  
 quotient rule:           2

du dvv ud u dx dx
dx v v

−⎛ ⎞ =⎜ ⎟
⎝ ⎠

 

Chain rule:                 
dx
du

du
dy

dx
dy

=   approximation:        ( ) ( ) ( )f x h f x h f x′+ ≈ +  

 

Probability 
 

( ) ( )Pr 1 PrA A′= −  ( ) ( ) ( ) ( )Pr Pr Pr PrA B A B A B∪ = + − ∩  

( ) ( )
( )

Pr
Pr /

Pr
A B

A B
B
∩

=  
 
Transition Matrices      0STS n

n ×=  
 

mean:    ( )E Xμ =  variance: ( ) ( )( ) ( )22 2 2var X E X E Xσ μ μ= = − = −   
 

probability distribution mean variance 
discrete ( ) ( )Pr X x p x= =  ( )x p xμ =∑  ( ) ( )22 x p xσ μ= −∑  

continuous 
( ) ( )Pr

b

a

a X b f x dx< < = ∫  ( )x f x dxμ
∞

−∞

= ∫  ( ) ( )22 x f x dxσ μ
∞

−∞

= −∫  



                                

© Kilbaha Multimedia Publishing  http://kilbaha.com.au 
This page must be counted in surveys by Copyright Agency Limited (CAL) 
http://copyright.com.au 

 
ANSWER SHEET 

 
 
STUDENT NUMBER 
             Letter 

           Figures 
Words            
 
 
 

SIGNATURE  ______________________________________ 
 

 
SECTION 1 

 
 
            

1  A  B  C  D  E  
2  A  B  C  D  E  
3  A  B  C  D  E  
4  A  B  C  D  E  
5  A  B  C  D  E  
6  A  B  C  D  E  
7  A  B  C  D  E  
8  A  B  C  D  E  
9  A  B  C  D  E  

10  A  B  C  D  E  
11  A  B  C  D  E  
12  A  B  C  D  E  
13  A  B  C  D  E  
14  A  B  C  D  E  
15  A  B  C  D  E  
16  A  B  C  D  E  
17  A  B  C  D  E  
18  A  B  C  D  E  
19  A  B  C  D  E  
20  A  B  C  D  E  
21  A  B  C  D  E  
22  A  B  C  D  E  

            
 


