
 

© 2012 itute.com                                                                                                                                             2012 VCAA Mathematical Methods Exam 2 Solutions              

 
1 

2012 VCAA Math. Methods Exam 2 Solutions  
© 2012 itute.com                       Free download from www.itute.com 
 

Note: Some steps can be done by CAS to save time 
 

SECTION 1 
 
 

1 2 3 4 5 6 7 8 9 10 11 

C E D A B C D A D C E 
 

12 13 14 15 16 17 18 19 20 21 22 

A B D B D B A B E A B 
 

Q1  10
2

5

==
π

π
T       C 

Q2  Average rate of change 
( ) ( )

9
13

13
=

−

−
=

ff
  E

   

Q3  See Graph below.     D 
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Q4  Let kx
eu = , ( )ugy =  

( ) ( ) kxkxkx
eegkkeug

dx

du

du

dy

dx

dy
′=×′=×=    A 

 

Q5  ( ) ( )( )2
2log −= xxg e , ( ) 02

2
>−x , .: 2≠x  

See graph below.      B 
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Q6  
2

ππ
==

n
T , .: 2=n . There is also a translation of 

4

π
 in the 

positive x-direction.     C 

Q7  See Graph below.     D 

 

 
 

Q8  See graph below.     A 

 

 
 

Q9  2xby −= , 
2xb

x

dx

dy

−
−=  

At 1=x , 
1

1

−
=

b
mt  

.: 31
1

=−=−= b
m

m
t

n , .: 10=b    D 

 

Q10  Solve 4.0
0

sin
0

2

=
−

∫
a

xdx
a

, a
x

x

a

4.0
2

2sin

0

=







− , 

a
a

a 4.0
2

2sin
=− , 298.1=a     C 

 

Q11  Normal distribution: 252=µ , 12=σ  

( ) 40.0Pr => xX , ( ) 60.0Pr =< xX ,  

invNorm ( ) 0.25512,252,60.0 ≈     E 

 

Q12  ( )7.0WW → , ( )3.0LW → , ( )6.0LL → , ( )4.0WL →  

( )twonextofoneexactly ....Pr  

( ) ( ) 33.04.03.013.07.01PrPr =××+××=+= WLWWWL  A 

 

Q13  ( ) ( )
( )

( )
( ) ( )ABAB
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A
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∩′
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Pr
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|Pr  
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Q14  1== xy , 1=x ; 2== xy , 4=x ;  

3== xy , 9=x ; 4== xy , 16=x  

Total area 30116191411 =×+×+×+×=    D 

 

Q15  ( ) 43 2 −=′ xxf   

( ) ( ) cxxdxxxf +−=−= ∫ 443 32 ( )( ) cxxx +−+= 22  

If 0=c , ( ) ( )( )22 −+= xxxxf  and there will be 3 x-intercepts 

at 2−=x , 0=x  and 2=x . Choose an appropriate 0>c  to 

obtain graph B.      B  

 

Q16   

 

                                 a            b 

 

                      3−  

                                                            ( ) cxfy +=  

 
 

                      8−  

 

As c increases from 0, the graph moves up and the local 

maximum approaches the x-axis. When 3<c , there is only 1 x-

intercept. When 3=c , the local maximum is at the x-axis and 

there are 2 x-intercepts. When 83 << c , there are 3 x-intercepts. 

When 8=c , 2 x-intercepts. When 8>c , 1 x-intercept. D 

 

Q17  Change the matrix equation to two simultaneous linear 

equations, writing y as the subject of the equations. 

3

1

3
+−= x

m
y  and 

22

1

+
+

+
−=

m

m
x

m
y  

The equation will have no solution when: 

2

1

3 +
=

m

m
 AND 

23

1

+
≠

m

m
 

i.e. 032
2 =−+ mm , ( )( ) 031 =+− mm  AND 1≠m  

.: 3−=m       B 

 

Q18  xy elog= , 
xdx

dy 1
= .  

At ( )aa elog, , 
a

mt

1
=  and the equation of the tangent is: 

( )ax
a

ay e −=−
1

log . 

When the tangent passes through ( )0,0 , 1log =ae , .: ea =  and 

e
mt

1
= . 

For 0<b , 
e

mt

1
< , i.e. 

ea

11
< , .: ea >    A 

 

Q19  ( ) ( )θθπ ff −=−  and ( ) ( )θθπ −−=− ff  

.: ( ) ( )θθ −= ff , .: ( )xf  is even. Only B is even.  B 

 

Q20  ( ) ( ) ppkX
k

−== 1Pr  

( ) ( ) ( ) ( )pppXXX −−−==−=−=> 111Pr0Pr11Pr  

( )2
1 p−=       E 

 

Q21  
3

3

1
hV π= , 

2
h

dh

dV
π=  

dt

dh

dh

dV

dt

dV
×= , 

dt

dh
h

dt

dV
×= 2π  

When 5=h , 
dt

dh
×=− π25300 , 

π

12
−=

dt

dh
 

The rate of decrease is 
π

12
.    A 

 

Q22  See graphs below.     B 
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SECTION 2 

Q1a  Total surface area 6480
2

5
22

2

5
2 =








++








=

x
hhx

x
x  

.: 2
564807 xhx −= , 

x

x
h

7

56480
2−

=  where 0>x . 

 

Q1b  ( ) ( )
0

14

564805
2

>
−

=
xx

xV , .: ( ) 056480 2 >− xx , 

( ) 01296 2 >− xx , ( )( ) 03636 >+− xxx , 

.: 360 << x  

 
 

Q1c  ( )( )xxx
dx

dV
1056480

14

5 2 −+−= ( )2
156480

14

5
x−=  

7

16200

14

75 2 +−= x  

 

Q1d  For maximum volume, let ( ) 0156480
14

5 2 =−= x
dx

dV
 

where 0>x . 

.: 
15

64802 =x , 312432 ==x  and 
x

x
h

7

56480 2−
=

7

3120
= . 

 

Q2a   

 
 

Q2bi  By CAS, ( )
( )2

22

1

−
−=′

x
xf  or ( )

( )2
42

2

−
−=′

x
xf    

 

Q2bii  Sketch ( )xfy ′=  by CAS, the range is ( )0,∞− . 

 

 
 
 

Q2biii  From part ii, ( ) 0<′ xf , .: f  has no stationary points. 

Q2c  Given ( )qp,  is any point on 3
42

1
+

−
=

x
y . 

When px = , 3
42

1
+

−
=

p
q  and ( )

( )2
42

2

−
−=′

p
pf . 

Equation of the tangent at ( )qp, : 

( )
( )px

pp
y −

−
−=








+

−
−

2
42

2
3

42

1
 

.: ( ) ( ) ( ) ( )pxpyp −−=−−−− 242342
2

 

( ) ( ) 442342
2

−+−=−− pxyp  

 

Q2d  ( ) ( ) 442342
2

−+−=−− pxyp  









−

2

7
,1  lies on the tangents,  

.: ( ) ( ) 44123
2

7
42

2
−+−−=








−− pp  

Solve by CAS: 1=p  or 5 

and 
2

5
3

42

1
=+

−
=

p
q  or 

6

19
 respectively. 

The two points are 








2

5
,1  and 









6

19
,5 . 

 

Q2e  ( ) 3
42

1
+

−
=

x
xf ( )

x
xg

1
=→  

The required transformation sequence is: 

(1) Dilate ( )xf  by a factor of 2 horizontally,  

i.e. ( ) 3
4

1

2
+

−
=








→

x

x
fxf  

(2) Translate to the left by 4 units,  

i.e. 3
1

2

4
+=







 +
→

x

x
f  

(3) Translate downwards by 3 units,  

i.e. ( )xg
x

x
f ==−







 +
→

1
3

2

4
 

.: 2=a , 4−=c  and 3−=d  
 

 

Q3ai  ( )
64

1

4

1

4

1

4

1
Pr =××=CCC  

 

Q3aii  ( ) =≥ 10Pr X Binomial Cdf (20, ¼, 10, 20) 0139.0≈  

 

Q3aiii  ( ) ( )pnpXVar −= 1 , 















=

4

3

4

1

16

75
n , 25=n  

 

Q3bi  CC →4
3

, CC ′→4
1

, CC ′→′ 3
2

, CC →′ 3
1

 

There are two mutually exclusive chains: CCCCC′ and 

CCCCC ′′  

Probability 
64

17

4

3

4

3

3

1

3

2
1

4

3

4

3

4

3

3

1
1 =××××+××××=  

‒36       0        36 
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Q3bii  The transition matrix is 

C

C

CC

′











′

3
2

4
1

3
1

4
3

 

The initial state matrix is 
C

C

′








1

0
 

C

C

′







≈



















 5714.0

1

0
24

3
2

4
1

3
1

4
3

   .: ( ) 5714.0Pr 25 ≈C  

 

Q3c  Random variable Y has a binomial distribution, 25=n . 

( ) ( )25Pr623Pr ==> YY ,  

i.e. ( ) ( ) ( )25Pr625Pr24Pr ===+= YYY  

.: ( ) ( )25Pr524Pr === YY , ( ) 2524
24

25 51 pppC =−  

.: ( ) pp 5125 =− , 
6

5
=p  

 

Q3d  ( ) ( )20Pr18Pr ≥=≥ WY , ( ) ( )20Pr18Pr <=< WY  

.: ( ) 






 −
<=≤

b

a
ZY

20
Pr17Pr  

.: 






 −
<≈

b

a
Z

20
Pr0447319277.0 ,  by CAS 

.: 698232677.1
20

−≈
−

b

a
 …… (1), by CAS 

( ) ( )25Pr22Pr ≥=≥ WY , ( ) ( )25Pr22Pr <=< WY  

.: ( ) 






 −
<=≤

b

a
ZY

25
Pr21Pr  

.: 






 −
<≈

b

a
Z

25
Pr618433506.0 ,  by CAS 

.: 3013691895.0
25

≈
−

b

a
 …… (2), by CAS 

Solve (1) and (2) simultaneously to find 246.24≈a  and 

500.2≈b . 

 

Q4ai  
10

2
=

h

r
, 

5

h
r =  

 

Q4aii  
75533

1 32
2 h

h
h

hrV
ππ

π =







×==  m

3
  

 

Q4b  ( )tth 1200
1600

1
10 3 −+=  

When 20=t , ( ) 020120020
1600

1
10

3 =×−+=h ,  

.: 0=V , i.e. the tank is empty. 

 

Q4ci  When 5=t , ( )
64

405
512005

1600

1
10

3 =×−+=h m 

 

Q4cii  ( )tth 1200
1600

1
10

3 −+= , ( )12003
1600

1 2 −= t
dt

dh
 

When 5=t , 
64

405
=h  and 

64

45
−=

dt

dh
 

.: 5.3
64

45

64

405

2525

22

−≈







−








=×=×=

ππ

dt

dhh

dt

dh

dh

dV

dt

dV
 

.: the rate of decrease is 3.5 m
3
 per minute. 

 

Q4d  When 2=h , ( ) 21200
1600

1
10

3 =−+ tt , 2.12=t  min 

 

Q4e  When 2=h , volume of liquid 
75

8

75

3 ππ
==

h
m

3
  

Time required 
15

8
2.0

75

8 ππ
=÷= minutes 

 

Q4f  Time available ( ) 5.9
15

8
2.1220 ≈+−≈

π
minutes 

 

Q5ai  [ ]
2

0

2

0

2

1
1

e
edxe

xx −== −−∫  or by CAS 

 

Q5aii  Same area as in part i. 

 

Q5aiii  Total area of the shaded region 

[ ]
2

1

2

1

2

1

e
eedxe

xx −=== −−∫  

 

Q5bi  ( ) ( )xkxg = , ( ) ( )xax ee −−= loglog , 

( ) ( ) 0loglog =−+ xax ee , ( ) 0log =− xaxe ,  

.: ( ) 1=− xax , 01
2 =+− axx .  

The x-coordinates of the points of intersection are 

2

42

1

−−
=

aa
x  and 

2

42

2

−+
=

aa
x , given 0>a . 

 

Q5bii  For distinct points of intersection, 04
2 >−a , .: 2>a  

 

Q5c  The x-coordinate of the midpoint of AB 

2
22

21 ==
+

=
axx

, .: 22=a  
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