
  

© KILBAHA PTY LTD 2008 

 

Year 2008 

VCE 

Mathematical Methods                 
and  

Mathematical Methods  

( CAS ) 
Solutions 

Trial Examination 1 
 

 
 

KILBAHA MULTIMEDIA PUBLISHING 
PO BOX 2227  
KEW  VIC  3101   
AUSTRALIA 

TEL: (03) 9817 5374   
FAX: (03) 9817 4334   
kilbaha@gmail.com 
http://kilbaha.googlepages.com    

 



  

© KILBAHA PTY LTD 2008 

IMPORTANT COPYRIGHT NOTICE 
  
• This material is copyright. Subject to statutory exception and to the provisions of the 

relevant collective licensing agreements, no reproduction of any part may take place 
without the written permission of Kilbaha Pty Ltd. 

• The contents of this work are copyrighted. Unauthorised copying of any part of this 
work is illegal and detrimental to the interests of the author.  

• For authorised copying within Australia please check that your institution has a 
licence from Copyright Agency Limited. This permits the copying of small parts of 
the material, in limited quantities, within the conditions set out in the licence. 

• Teachers and students are reminded that for the purposes of school requirements and 
external assessments, students must submit work that is clearly their own.  

• Schools which purchase a licence to use this material may distribute this electronic 
file to the students at the school for their exclusive use. This distribution can be done 
either on an Intranet Server or on media for the use on stand-alone computers.  

• Schools which purchase a licence to use this material may distribute this printed file 
to the students at the school for their exclusive use.  

 
 
• The Word file (if supplied) is for use ONLY within the school. 
 
• It may be modified to suit the school syllabus and for teaching purposes. 
 
• All modified versions of the file must carry this copyright notice. 
 
• Commercial use of this material is expressly prohibited. 

  



Mathematical Methods  Trial Examination 1 2008  Solutions                              Page 3 

© KILBAHA PTY LTD 2008 

Question 1 
 
 

( )
2

sin 3
3

x
y

x
=  differentiating using the quotient rule 

 

let  ( ) 2sin 3 3u x v x= =  
 

( )3cos 3 6du dvx x
dx dx

= =         M1 
 

( ) ( ) ( ) ( )( )2

4 4

3 3 cos 3 2sin 39 cos 3 6 sin 3
9 9

x x x xx x x xdy
dx x x

−−
= =  

( ) ( )( )3

1 3 cos 3 2sin 3
3

dy x x x
dx x

= −        A1 

 
Question 2 
 

( ) ( ) ( )2tan 1 3 tan 3 0x x+ − − =  

( )( ) ( )( )tan 3 tan 1 0x x− + =  

( ) ( )tan 3 or tan 1x x= = −        A1  
3 3, or ,

3 3 4 4
x xπ π π ππ π= + = +       M1 

3 4 7, , ,
3 4 3 4

x π π π π
=         A1 

 
Question 3 
 

a. ( ) ( )
2 for 0

sin for 0
1 for

x x
f x x x

x
π

π

<⎧
⎪′ = − < <⎨
⎪− >⎩

      A2 

 
b. note that the graph must have open circles at  0 andx x π= =  
 the gradient function is not defined at 0 orx x π= =    A2  
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Question 4 
2 4 5y x= − −   ,   graph must pass through the  y-intercept ( )0, 1−  

and x-intercepts ( ) ( ) ( ) ( )3,0 3,0 and 2, 5 , 2, 5− − − −      A2 
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Question 5 
 

a. ( ) 2 6 5f x x x= − +  

( ) ( )
( ) ( )

2

2

6 9 5 9

3 4

f x x x

f x x

= − + + −

= − −
 

 for  f  to be a one-one decreasing function  3a =     A1 
 
b. ( )23 4f y x= − −    interchanging y and x 

 ( )21 3 4f x y− = − −    transposing to make y the subject   M1 

 ( )21 4 3f x y− + = −  

 1 3 4f y x− − = ± +  
 the domain of  1f −  , needs to be stated as we are asked for a function  
 ( )1dom 4,f − = − ∞          A1 

 since  ( )1ran dom ,3f f− = = −∞  , we need to take the negative in the square root 

 ( )1 3 4f x x− = − +         A1 
 

 
Question 6 
 

a. Given  200dV
dt

=  cm3/min  and ( )2 3120
3

V h hπ
= −  

 ( ) ( )2 2240 3 80
3

dV h h h h
dh

π π= − = −       A1 

By the chain rule dh dh dV
dt dV dt

=
( )2

200
80h hπ

=
−

    

when  
( )10

200 210
800 100 7h

dhh
dt π π=

= = =
−

 cm/min   A1 

 

 
b. when  10 0.01 findh h V= Δ = Δ  

( )280dV Vh h
dh h

π Δ
= − ≈

Δ
       M1  

 ( ) ( )2 3
x80 800 100 0.01 7 cmV h h hπ π πΔ ≈ − Δ = − =    

the volume increases by 37 cmπ         A1 
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Question 7 

a.i. ( )
2 0 2

0 otherwise
kx x

f x
⎧ ≤ ≤

= ⎨
⎩

 

 
2 2

0
1kx dx =∫                 

23

0

1
3
xk

⎡ ⎤
=⎢ ⎥

⎣ ⎦
  

           M1 

 

32 0 1
3

8 1
3

k

k

⎡ ⎤
− =⎢ ⎥

⎣ ⎦

=

 

 3
8

k =          

 

  ii. ( ) ( )
2 3

0

b

a
E X x f x dx kx dx= =∫ ∫  

 ( )E X = ( )
24

0

3 3 16 0
8 4 32

x⎡ ⎤
= −⎢ ⎥

⎣ ⎦
 

 ( ) 1.5E X =          A1 
 
b.i. ( ) 2 0,1, 2p x cx x= =  
  

X 0 1 2 

( )Pr X x=  0  c  4c  

   
 Since ( )Pr 5 1X x c= = =∑         

 1
5

c =           A1 

 
  ii. ( ) ( )Pr 0 8 9E X x X x c c c= = = + + =∑  

 ( ) 9 1.8
5

E X = =         A1 
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Question 8 
 

( )3 3 33x x xd xe e xe
dx

− − −= −  product rule      A1 

 
hence  ( ) 33 33 xx x xee xe dx −− − =−∫        M1 

 
3 3 3

3 3 3 3 3

3

13
3

x x x

x x x x x

e dx xe dx xe

xe dx xe e dx xe e

− − −

− − − − −

− =

− = − = +⌠⎮
⌡

∫ ∫

∫
 

( )
3

3 3 31 1 3 1
3 9 9

x
x x x exe dx xe e C x C

−
− − −= − − + = − + +∫     A1  

 
Question 9 
 

let  ( ) ( ) 11 1cos cosf x y u u x
x x

−⎛ ⎞= = = = =⎜ ⎟
⎝ ⎠

      chain rule    

( ) 2
2

1sindy duu x
du dx x

−= − = − = −        

2

1 1sindy
dx x x

⎛ ⎞= ⎜ ⎟
⎝ ⎠

         A1 

dy
dx

 when  6x
π

=        
2

2

6

x
6 1 1sin

6 36 26x

dy f
dx π

π π
π

π
=

⎛ ⎞ ⎛ ⎞′= = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠⎛ ⎞

⎜ ⎟
⎝ ⎠

   M1  

26
72

f π
π

⎛ ⎞′ =⎜ ⎟
⎝ ⎠

          A1 
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Question 10 

The line 6 0y x d− + =    6
6 6
x dy x d y= − = −    

has a gradient of  1
6

 so 1
6Nm =  so the tangent has a gradient of 6Tm = −   A1 

( )

4 3

3

4 6 at 1

4 1 4 6 so that 2

dyy x px x p x
dx

p p p

= + ⇒ = + = − = −

− + = − + = − = −
     M1 

The curve is  4 2y x x= −  at the point 1x = −  

( ) ( )41 1 1 2 3y p− = − − = + =        M1 

the point ( )1, 3P −  is also on the line 
6 0 18 1 0y x d d− + = + + =  
so  19d = −           A1 
 

Question 11 

since  3
2

x = −  is a vertical asymptote, the denominator is 2 3x + , so that  3a =  

since the y-intercept is 2 by
a

= = , it follows that  6b =      A1 

The area is ( )
0

6 log 27
2 3

m

edx
x

=
+

⌠⎮
⌡

       A1  

 

( ) ( ) ( )( )

( ) ( )

0
3 log 2 3 3 log 2 3 log 3

2 33log log 27 3log 3
3

m
e e e

e e e

x m

m

⎡ ⎤= + = + −⎣ ⎦
+⎛ ⎞= = =⎜ ⎟

⎝ ⎠

     M1  

2 3 3 2 3 9 2 6
3

m m m+
= ⇒ + = ⇒ =  

3m =            A1 
 
Question 12 
 

( )Pr Toast on two days
orT T C T C T=

        M1 

x x 

x x

0.75 0.25 0.25 0.4
3 1 1 2 3 1 15 8
4 4 4 5 16 10 80

= +
+

= + = + =
       A1  

23
80

=            A1 

 
END OF SUGGESTED SOLUTIONS 


