
CAM 11 1 

Review of VCAA 2010 Specialist Maths Exam 2 – Section 2 
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Possible solution

A1MA OA a= =
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Possible solution

A1BA OA OB a b= − = −
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1 1
2 2

1 1 1
2 2 2

Possible solution

A1  either

AQ AB BA

a b b a

= = −

= − − = −

���� ���� ����

…
ɶ ɶ ɶ ɶ
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1 1
2 2

Possible solution

Sufficient to prove that 

A1

M1

 and 

 is a parallelogram as one pair of opposite sides

are paralle

MN AQ

MN ON OM

b a

AQ

MN AQ MN AQ

MNQA

=

= −

= −

=

⇒ =

∴

����� ����

����� ���� �����

…
ɶ ɶ����

…
����� ���� ����� ����
�

[ ]l and equal in length. M1

Could also prove both pairs of opposite sides are parallel, but more work.

…
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Possible solution

9 4 3 4   as 0

4 A1

OA OB α α α

α

= + + = = = >

⇒ =

���� ����

…
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1 1
2 2

1 1
2 2

1 1
2 2

1
2

Possible solution

A1  either here or cartesian

3 2 3 4

7 2 3 A1  either here or above

OQ OA AQ

a b a

a b

i j k i

i j k

= +

= + −

= +

= + + +

= + +

���� ���� ����

ɶ ɶ ɶ
…

ɶ ɶ

ɶ ɶ ɶɶ

…
ɶ ɶɶ
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2

1
2

1
2

2 21
2

Possible solution

0 0

M1

0 M1

as  as  is isosceles

 as , 0 M1

OQ a b AB b a

OQ AB a b b a

b b a a

b a

b a OAB

OQ AB OQ AB

= + ≠ = − ≠

⋅ = + ⋅ −

= ⋅ − ⋅

= −

= 
= 

⇒ ⊥ ≠

���� ����

ɶ ɶ ɶ ɶ ɶ ɶ���� ����

ɶ ɶ ɶ ɶ
…

ɶ ɶ ɶ ɶ

ɶ ɶ

…

△
ɶ ɶ
���� ���� ���� ����

…
ɶ
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[ ]

1
2

1
2

1
2

OR using cartesian form

7 2 3 0

4 3 2 3 2 3 0 A1

7 2 3 2 3
M1

7 4 3 0

 as , 0 M1

OQ i j k

AB i i j k i j k

OQ AB i j k i j k

OQ AB OQ AB

= + + ≠

= − + + = − − ≠

⋅ = + + ⋅ − − 


= − − = 

⇒ ⊥ ≠

����

ɶ ɶ ɶɶ����
…

ɶ ɶ ɶ ɶ ɶ ɶɶ ɶ���� ����

ɶ ɶ ɶ ɶ …ɶ ɶ

���� ���� ���� ����
…

ɶ
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Possible solution

See diagram below

3 forces labelled correctly A1

Remaining 3 forces labelled correctly A1

…

…
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Possible solution

n.b.  weight force makes an angle of 60  with the plane

Resolving  to plane at  kg mass

sin 60 0 A1

Resolving  to plane at  kg mass

cos 60 0 1 A1

Resolving vertically  at 1

mg

m

N mg

m

T F mg

°

⊥

− ° =

+ − ° =

…

�

… …

( ) [ ]
0 kg mass

10 0 2 A1g T− = … …
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( ) ( )( )

( ) ( )( ) ( ) ( )

1
4

1
4

1
4

1
4

11
44

Possible solution

Limiting equilibrium, so 

sin 60 sin 60

1 2 10 cos 60 0

sin 60 10 cos 60 0 M1

sin 60 cos 60 10

10 10

cos 60 sin 60sin 60 cos 60

10 10

1 3 4 3

2 8 8

F N N

N mg F mg

F g mg

mg g mg

m g g g

g
m

g g

µ= =

= ° ⇒ = °

+ ⇒ + − ° =

° + − ° =

° − ° = −

−
= =

° − °° − °

= =
−

−

…

[ ]M1

80

4 3
=

−

…

 

 

 

 

  



CAM 11 7 
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Possible solution

Don't forget to reverse the direction of the friction and to include a 20 kg mass.

Limiting equlibrium, so sin 60

Resolve system in direction about to move.

20 cos 60 0

2

F N mg

g T T F mg

µ µ= = °

− + − − ° =

( ) ( ) [ ]
( ) ( )

( )
( )

( )
( ) [ ]

0 sin 60 cos 60 0 M1

sin 60 10 cos 60

20 cos 60 20 cos 60
M1

sin 60 sin 60

80 1
20

24 3
0.077 as required

80 3

24 3

g mg mg

mg g mg

g mg m

mg m

µ

µ

µ

− ° − ° =

° = − °

− ° − °
= =

° °

− ×
−= ≈
×

−

…

…
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Possible solution

So friction is uphill again with 0.077 and with no tension in string.

Moving, so maximum friction, so 0.077 sin 60

Resolve system in direction about to move i.e. downhill positi

F N mg

µ

µ

=

= = °

( )
( ) ( )

( ) ( ) [ ]
( )

[ ]

[ ]1

ve 0

cos 60

cos 60 0.077 sin 60

cos 60 0.077 sin 60 M1

4.246   constant n.b. store accurate value to 

0, 3, 4.246 , ?
M1

0 3

12.7 ms  to 1 d.p. A1

a

mg F ma

mg mg ma

g g a

a a

u t a v

v u at

a

−

⇒ >

° − =

° − ° =

° − ° =

≈

= = ≈ = 
= + 

= + ×

≈

…

…

…
…

…
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[ ]

( )

0.01

0.01 0.01

0.01

0.01

0.01

Possible solution

Given 800
100

20000 4 3

0, 20000 4 3 20000 initial condition satisfied A1

200 4 3 800 600
100

800 600 RHS of DE M1
100

20000 0 0.03

600 L

t

t t

t

t

t

dP P

dt

P e

t P

P
e e

P
e

dP
e

dt

e

= −

= −

= = − =

= − = −

− = − =

= −

= − =

…

…

[ ]HS of DE M1

LHS of DE RHS of DE DE satisfied=

…

 

 

 
 

  



CAM 11 10 

 
 

( )
( ) [ ]

[ ]

0.01

0.01

Possible solution

Given 20000 4 3

0, 20000 4 3 0 M1

3 4
100log 100log

4 3

28.768

29 years to nearest whole year A1

t

t

e e

P e

P e

t

= −

= − =

   = − =   
   

≈

≈

…

…

…
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( )

Possible solution

100

100

100
80000, 0, 20000

80000

100
0

100

100log 100

but 100 0 as 0 and 0
M1

100log 100

0, 20000

0 100log 20000 100

100log 20000

e

e

e

e

dt

dP P k

dt
P t P

dP P

t dP k
P k

P k c

P k P k

t P k c

t P

k c

c

=
−

= ≠ = =
−

= <
−

= − +

− > ≥ < 
⇒ = − + 

= =

= − +

= −

⌠
⌡

…

( )
( ) ( )

[ ]

( )

0.01

0.01

100

100log 100 100log 20000 100

100
100log M1

20000 100

100
0.01 log

20000 100

100

20000 100

20000 100 100 as required

e e

e

e

t

t

k

t P k k

P k
t

k

P k
t

k

P k
e

k

P k e k

−

= − − −

 −
=  − 

 −
=  − 
−

=
−

= − +

…
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[ ]

Possible solution

Really only need suitable window on CAS

Amazingly badly done considering information provided.

All 3 graphs in approximately correct location A1

Concave up on top graph, down on bottom g

…

[ ]raph A1…
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[ ]

0.01

Possible solution

20000 100 100  with 12 22550

CAS solve must surely be easy.

0.0049 0 A1  for either

n.b. No accuracy direction was given, so common sense should be used.

I'd think at least 2 

tP k e k P

k

= − + =

≈ − = …

s.f. would be appropriate for a decimal, but zero

makes more sense given the definition of k

 

 
 

 
 

 

 

 

 
 

Possible solution

 is defined as "the number of people leaving per year minus the

number of people arriving per year"

This is most sensibly interpreted as either 

the arrivals slightly exceeding departur

k

( )

( )
[ ]

es in the long term 0.0049

or A1  either

the number of arrivals and departures being the same 0

k

k

≈ − 


= 

…
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( )

( )

1 2

1

1 2

2

Possible solution

sin 2 1

0, sin 1 0,
2 2

0, sin 2 1 0

2 1 0

1 1 1
,0  & E ,0

2 2 2

f x x

x y C

y x

x

x D

π π

−

−

−

= −

 = = − = − ⇒ − 
 

= − =

− =

   
= ± −   

   

  

[ ]
[ ]

[ ]

2 2

2 2

Domain extremes

2 1 1 2 1 1

2 0 2 2

0 1

0, 1,  & 1,
2 2 2

Shape A1

3 points correct A1

Remaining 2 points correct A1

x x

x x

x x

C A B
π π π

− = − − =

= =

= = ±

     − −     
     

…

…

…
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( )( ) [ ]

2
2 1 2

2

2
2 2 2

2

2

2

Possible solution

sin 2 1

1
2 1 sin sin 1 M1

2

sin 1 A1
2

y

y

y

y

V R dy y x

x dy x y x y

y dy

π

π

π

π

π

π

π

π

π

−

=−

=−

=−

= = −

= − = ⇒ = +

= +⌠
⌡

∫

∫ …

…
 

 

 
 

 
 

( )( )

[ ]

2

2

2

Possible solution

sin 1
2

Use CAS

A1
2

y

V y dy

π

π

π

π

=−

= +

=

⌠
⌡

…
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( )

( )
[ ]

[ ]

[ ]

1 2 1 2

2

2
2

4 2

2 4

2 2

2

2

2

Possible solution

sin 2 1 sin 2 1 4

1
4

1

1
4 M1

1 2 1

4

1 4 4 1

4

4 4

4

4 1

4
M1

2 1

2
if 0 1 so that  and 1 0

1

1 A1

du
f x x u u x x

dx

f x x
u

x

x

x

x x

x

x x

x

x x

x

x x

x x x x
x

a

− −= − = = − =

′ = ×
−

= ×
− −

=
− + −

=
−

=
−

=
−

= < < = − >
−

⇒ =

…

…

…
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( ) [ ]

( )

2

2

2

Possible solution

4

2 1

n.b. 0 is a cusp on graph, so 0  does not exist

2
for 0,1 A1

1

2
for 1,0 A1

1

as  for 1,0

x
f x

x x

x f

x
x

x
x

x x x

′ =
−

′=

 ∈ −=  − ∈ −
 −

= − ∈ −

…

…
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[ ]

Possible solution

Use calculator with appropriate window and either

two restricted domain functions OR

a hybrid function by defining say  using when

Right branch with endpoint and vertical asymptote A1

L

g x

…

[ ]eft branch with endpoint and vertical asymptote A1…
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( ) ( )( )( )
( )

( )( )

[ ]

1

1

Possible solution - by hand

6 2 1 3 ,

6 2 1 3 6 2

1 3

7 6 2

3

40 20 3

3 3

120 40 60 20

10

10 10
M1

100 100

10 2 as required

u i w i u w C

u w u
z

iw

i i i

i i

i i

i

i i

i i

i i

i

z

= − = + ∈

+
=

− + + +
=

+

+ +
=

− +
+ − −

= ×
− + − −
− − − +

=

= − − 


= + 

=

…
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[ ]

1

1

Possible solution - by CAS

6 2 1 3 ,

use CAS now

10 10
M1

100 100

10 2 as required

u i w i u w C

u w u
z

iw

i

z

= − = + ∈

+
=

= − − 


= + 

=

…
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( )

( ) [ ]

3 3

1

3 2

1

3 2

1

6

1

6

1

6

1 1

6 6

Possible solution

Let cis

cis 3

3
cis 3 200 cis M1

4

3
200 3 2

4

8 3
200 3

4

8 3
200 M1

12

11
1 200 cis

12

3
0 200 cis 200 cis

12 4

1 20

z r

z r

r

r k

k
r

k
r

k z

k z

k z

α

β

γ

θ

θ

π
θ

π
θ π

π
θ

π
θ

π

π π

=

=

 ⇒ = − 
 

= = − +

−
= =

−
= =

− = − =  
 

− −   = = =   
   

= =

…

…

[ ]
1

6

A1

5
0 cis

12

π







   

  

…

 

 

 

 
 

  



CAM 11 21 

 
 

( ) ( )

( )

( )( )
( ) [ ]

( )
( )

[ ]

( )( ) [ ]
( )

2

Possible solution

6 2 2 10 cis 6 2 2 10 cis

1
1 3 3

2

1
so rotate by  and divide by 2

2

1
= 2 10 cis

2

10 cis A1

2 10 cis
M1

10 cis

2cis M1

2cis 2 as required

u i u i

iw i i i u

i u

u

iw

α α

π

α π

π α

α

π α

α π α

α π

= − = − = + =

= + = − + = −

=

− +

= −

=
−

= − −

= −

…

…

…
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( )

1

2

1

2

1

Possible solution

It's important here to connect the dots. Why were you given

all the previous results to find?

already know the  bits

3
200 cis 2cis

re

2 M1
4

3
20 c s

d

0 i

u w u
u w

iw

u

u

iw

w

u
z

w

π
α π

π

+
= = + ×

 − = + × − 
 

−
+ =

…

( ) ( )

( ) ( )

( ) [ ]

( )

( )
1 1

3
10 2 cis

4 4

2cis 2 2cis 2

3
5 2 cis 2

4

5 2 cis 2 M1
4

arg 2 now is this a principal form?
4

6 2 2 10 cis

2 1
tan tan

6 3

0
4

0 2
2

2
4 4 4

u w

u w

u w

u i

π

α π α π

π
α π

π
α

π
α

α

α

πα

π
α

π π π
α

− −

   −   
   =
− −

 + = − − − 
 

 + = − 
 

+ = −

= + =

   ⇒ = =   
   

⇒ < <

⇒ < <

⇒ − < − <

…

( ) [ ]Arg 2 A1
4

u w
π α+ = − …

 

 

 
 

 


