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Review of VCAA 2010 Specialist Maths Exam 2 – Section 1 
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Possible solution

Ellipse centre 3, 5 1 2

3 5
1

1 2

4 3 5 4

So answer D

x yr a r b

x y

x y
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2

Possible solution

Gradient of asymptotes, 

For perpendicular asymptotes, 1

1

1

 as , 0

Not the case in last option

So answer E

b
m

a

m m

b b

a a

b

a

a b a b
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( ) 1

1

Possible solution

 is odd and 0

vertical asymptote at 0 all still possible - damn!

1 0 and even and 0

either curved asymptote  or horizontal asymptote

h.a. doesn't occur, 

k

k

k

x a
f x k a

x

x

a
f x x k a

x

y x

−

−

+
= <

⇒ =

= + − ≥ <

⇒ =

( )

1
so look for curved asymptote  with even power

Eliminate B & C

0 so  approaches curved asymptote from:

below when 0

above when 0

Eliminate D & E

So answer A

k
y x

a f x

x

x
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Possible solution

sin cos 2

cos 2 1 2sin

1 2

So answer B

r t t i t j xi yj

t t

y x

= + = +

= −

= −
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( )

2 2

2

2

2

2 2

Possible solution

Now sec 1 tan

2sec 5 tan

2 1 tan 5 tan

2 tan 5 tan 2 0

0 tan 0 tan tan
2

0 tan 0 tan tan
2

2 tan 5tan 2 0 2 tan 5tan 2 0

2 tan 1 tan 2 0 2 tan 1 tan 2 0

1 1
tan , 2,

2 2

x x

x x

x x

x x

x x x x

x x x x

x x x x

x x x x

x

π

π

= +

=

+ =

− + =

− < < ⇒ < ⇒ = −

≤ < ⇒ ≥ ⇒ =

+ + = − + =

+ + = − − =

= − − ,2

4 solutions, so last option, no real need to check coordinates

So answer E  
 

OR draw the graph – 4 solutions are apparent with a suitable window. 
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Possible solution

5 5 5
cis cos sin

6 6 6

3 1

2 2

3 1 3 1
1

2 2 2 2

1
Im

2

So answer B

z i

i

z i i i

z i

π π π     = = +     
     

 = − +  
 

 − = − + − − − 
 

− = −
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Possible solution

Easiest to consider this geometrically

A

B reflection in -axis

C rotation of  CCW
2

So answer D

z x iy

z x iy x

iz xi i y y ix
π

= +

= −

= − = +
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Possible solution

As there are complex coefficients, there is NO

requirement for roots to occur in conjugate pairs.

The three roots provided may be the only roots.

Minimum degree of  is 3

So answer C

P z

⇒

⇒
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5 5 5

5

Possible solution

2
4cis

3

2 10
4 cis 5 4 cis

3 3

10 2
Arg Arg

3 3

So answer E

z

z

z

π

π π

π π

 =  
 

   = × =   
   

 = = − 
 
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2 2 2

2 2

N.B. This question contained a rare wording error so that 2 responses

had to be accepted as correct.

Possible solution s

Some intuition is needed to avoid pure elimination approach.

Require 2

4

x y

x y

+ =

+ =

( )
( ) ( )

( ) ( )

2 2

2 2 2

2 2 2

2 2 2 2

2 2

2 reject A

4 2 which are both on 4 and so

satisfy the request for "   set of points " accept B

2

Re Im 2 4 which is a hyperbola, reject C

2 2

2 2 16

zz x y

z z x y

z x y xyi

z z x y xy

z z x z z y

x y

= + ≠

= ⇒ = ± + =

= − +

+ = − + =

+ = − =

+ = ⇔

a… …

( ) ( )

2 2

2 2

4 accept D

Re Im

16 4 reject E

So answer B or D

Don't count on this happening again this year!!!

x y

z x z y

x y

+ =

= =

+ = ≠
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Possible solution

Horizontal isoclines reject A

 is defined for 0 reject B & E

if 0, 0 reject D

 accept C

So answer C

dV
f t

dt

dV
V

dt

dV
V

dt

⇒ ≠

=

> <

∴
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0 0 22

1 0 0

2

Possible solution

Do NOT use an Euler's program for something this easy!

2 2
0 2 0.1

2 1 1

0 2
2 0.1

0 1

2 0.2

2.20

So answer E

dy x x
x y h f x

dx x x x

y y h f x

+ +′= = = = = =
+ + +

′= + ×

+
= + ×

+

= +

=
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1
2

1
2

Possible solution - by hand

3
0.15

20

20

3

20 1 20
log

3 3

20
0, 0 log

3

Assume when 0,

20
0 log

3

20
log

3

20 20 20
log log log

3 3 3

if 

20
log

3

e

e

e

e

e e e

e

dx x
x

dt

dt

dx x

t dx x c
x

t x t x c

t x I

I c

c I

I
t I x

x

x I

I
t

I

= − = −

= −

= − = − +

= > ⇒ = − +

= =

= − +

=

 = − =  
 

=


=



⌠
⌡

( )20
log 2

3

So answer B

e


= 


 

 

 
  

Possible solution - CAS

Use Exact mode

Choose 0, 2 actual -value doesn't matter as it gets halved

Use deSolve, then solve for 1

So answer B

t x x

x

= =

=
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2

2

0

2

2

0

2 1

2

0

3 1

2

1

Possible solution

1 2
1

1 1
2 0, 1 2, 3

2 1

1

2

1

2

So answer A

x

u

x du
dx u x x

dxx

xdx x u x u
x

du
u dx

dx

u du

−

=

−

=−

= − =
−

= × = = − = =
−

= ×

=

⌠

⌡

⌠

⌡

∫

∫
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Possible solution

3 2

0 1 4 1 4 3

1 2

scalar resolute of  on direction of 

ˆ

6 0 2 8

3 3

So answer E

a b b

a b

a b
a b

b

   
   = = − = + + =   
   − −   

⋅
= ⋅ =

+ +
= =

ɶ ɶ ɶ

ɶ ɶ

ɶ ɶ
ɶ ɶ

ɶ
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Possible solution

5 5

1 1

10 10

25 1 10

36

So answer C

d d d

   
   

= ⋅ = − ⋅ −   
   
   

= + +

=

ɶ ɶ ɶ
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Possible solution

1 1

0 1 2 2

1 0

cos

1 0 0 1

22 2

3

So answer C

a b a b

a b

a b
θ

π
θ

   
   = = = =   
      

⋅
=

⋅

+ +
= =

⇒ =

ɶ ɶ ɶ ɶ

ɶ ɶ

ɶ ɶ
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Possible solution

Resolve vertically

sin 60 sin 60 5 0

3 5

5
28.3

3

So answer B

T T g

T g

g
T

° + ° − =

× =

= ≈
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2 2

2 2

2

2

Possible solution

?, 30, 2, 100

2

30 2 2 100

900 400

500

500 as 0

10 5

So answer A

u v a s

v u as

u

u

u

u u

= = = =

= +

= + × ×

= +

=

= >

=
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( )

( ) ( )

( )

( )( )

( ) ( )( )

( )( ) ( )( )

( )( ) ( )( )

( ) ( )( )

2

2

2

2 2

2 2

2

Possible solution - by hand

0, 5
log

log

log 1
log

1
log

1

2

1
log

2

1
0 5 0 log 5

2

1 1
log log 5

2 2

log 2 log 5

log 2 log 5

e

e

e

e

e

e

e

e e

e e

e e

dv v
a t v

dt v

vdt

dv v

v du
t dv u v

v dv v

v dv
v

du
u dv u du u c
dv

t v c

v c

t v

v t

v t

= = = =

=

= = =

= ×

= × = = +

= +

= ⇒ = +

= −

= +

= +

⌠

⌡

⌠
⌡

∫

∫

( )
( )( )22 log 5

 given 0 5

So answer D

et

v

v e
+

=

=
 

 

 

 
  

Possible solution - CAS

Use deSolve, then solve for 

So answer D

v
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( )

Possible solution

Resolving system in direction of motion

7
5 5

5

7 5
5

5

5 25 7 35

5 7 35 25

35 25 20 2
6

5 7 3 3

So answer C

Mg T T g M

M
Mg g

Mg g M

gM M g

g
M

g

− + − = + ×

+
− =

− = +

− = +

+
= = =

−

 

 

 

 
  

Possible solution - CAS

Solve for M at this stage

So answer C
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( ) ( ) ( ) ( )

Possible solution

This problem looks hideous, but careful reading should make you

realise that it's just a variation on

this  is not the force, just a generic statement!!

In this case,   

b

a

F b F a f x dx F x

a

= +

=

∫
( ) ( )

( ) ( )

( ) ( )

( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( )

1

0

1

0

2

0 0 1 1

2

2

2 2

1 0

2 2

1 0

0 0 1 1

2

1

1
1

2

with  and  as known points

1
1

2

2

2

2
here's the variation on the generic statement

but  and 

2

x

x

x

x

F xF d
v

m m dx

v x v v x v

F x
v dx

m

v F x dx
m

F x dx v x v x
m

v x F x dx v x
m

v x v v x v

v
m

 = =  
 

= =

⇒ =

=

= −

= +

= =

⇒ =

⌠

⌡

∫

∫

∫

…

( )

( )

1

0

1

0

2

0

2

1 0 1 W
2

for 0

So answe

hy???

r D

x

x

x

x

F x dx v

v F x dx v v
m

+

= + ≥

∫

∫
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