
2002 Specialist Mathematics Trial Examination 2 Page 1
Suggested Solutions

Question 1
a.
r

r
r xi yj

r ti tj

= +

= +

ˆ ˆ

sin ˆ cos ˆ2    (1 mark)

b.
y t

y t

y x

=

= −

= −

cos

sin

2

1 2

1 2

2

2

                                   (1 mark)

c.

− ≤ ≤

− ≤ ≤

− ≤ ≤

− ≤ ≤

− ≤ ≤

− ≤ ≤

1 2 1

1 1

1 1

1 1

1 1

1 1

cos

sin

t

y

t

x

x

y

Domain :    (1 mark)

Range :    (1 mark)

d.

When 

When 

When 

x y

x y

y x

x

x

x

= − = − = −

= = − = −

= − =

=

=

= ±

1 1 2 1

1 1 2 1

0 1 2 0

2 1

1
2

1
2

2

2

2

,

,

,

• shape (1 mark)
• x intercepts (1 mark)
• y intercepts  (1 mark)
• end points (1 mark)

(0,1)

(−1,−1)
(1,−1)

( , )
1
2

0( , )−
1
2

0

X

Y



2002 Specialist Mathematics Trial Examination 2 Page 2
Suggested Solutions

Question 1 (continued)

e.

r i j

r i

= +

=

sin ˆ cos ˆ

ˆ

π π
4 2

1
2

                          (1 mark)

f.(i)
OF i j

OA i

AF AO OF

AF OF OA

AF i j i

AF i j

= −

=

= +

= −

= − −

= −

0 8 0 2

1
2

0 8 0 2
1
2

0 09 0 2

. ˆ . ˆ

ˆ

 

. ˆ . ˆ ˆ

. ˆ . ˆ

(1 mark)

  (1 mark)

f.(ii)
New path of travel is along the tangent to the
curve.
˙ cos ˆ sin ˆ

ˆ ˆ  

ˆ ˆ

( . ˆ ˆ)

r ti tj

t

AP k i j k

AP k i j

AP k i j

= −

=

∴

= −





= −










= −

2 2

1
2

2

2
2

2

0 7 2

 (1 mark)

Initial point along tangent is when 
4

 a vector AP which represents the butterfly' s 

new path is

where  is a constant

  (1 mark)

π

g.
No,  because the position vectors  and 

are not parallel since 

where  is a constant.

AF AP

i j k i j

k

0 09 0 2 0 7 2. ˆ . ˆ ( . ˆ ˆ)− ≠ +

                                         (2 marks)



2002 Specialist Mathematics Trial Examination 2 Page 3
Suggested Solutions

Question 2
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Question 2 (continued)

e.
For body never to return to earth
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Question 3
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Question 4
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Question 4 (continued)
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Question 5 (continued)
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