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Question 1   C
A constant over the squared factor, plus a
constant over this factor unsquared plus a
constant over the other factor.
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Question 7   B
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Question 8   A
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Question 9   C
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Question 11   B
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 to 2 decimal places.

Question 13   A
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Question 15   D
At x = 4 gradient of f(x) = 0.  Passes from
positive to positive gradient either side of x = 4
∴ stationary point of inflexion.
At x = 0 gradient of f(x) = 0.  Passes from
positive to negative gradient either side of x = 0
∴ local maximum.
At x = 1 gradient of f(x) ≠0 ∴ not a turning
point.
At x = 2 gradient of f(x) = 0.  Passes from
negative to positive gradient either side of x = 2
∴ local minimum.
At x = 3 gradient of f(x) >0.

Question 16   D
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Question 18   C
Overtake occurs when car A and car B have
gone the same distance at the same time, t .
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or 
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Question 19   C
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If  then  is perpendicular to 

This means that the tangent is perpendicular 

to the motion

Hence,   moves in a circle.

If  then  is a constant vector.
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Question 25   B

Distance  

(for all values of 

= •

= − • −

= +

=

r r
r r

ti tj ti tj

t t

t

(cos ˆ sin ˆ) (cos ˆ sin )

cos sin

 )

2 2 2 2

2 2

1

2 2

Question 26   Ar r

r

r

r

r

r

r

r

F ma

a j k

a j k

dv

dt
j k

v tj tk c

t v

c

v tj tk

x
t

j t k c

t x i j k

c i j

=

= −

= −

= −

= − +

= =

∴ =

= −

= − +

= = + −

= + −

3 3 6

2

2

2

0 0

0

2

2

0 3

3

2
2

1

1

ˆ ˆ

ˆ ˆ

ˆ ˆ

ˆ ˆ

,

ˆ ˆ

ˆ ˆ

, ˆ ˆ ˆ

ˆ ˆ

When 

When 

So ˆ̂

ˆ ( ) ˆ ( ) ˆ

ˆ ˆ ˆ

k

x i
t

j t k

t

x i j k

So 

When 

r

r

= + + − +

=

= + −

3 1
2

1

2

3 3 5

2
2



2002 Specialist Mathematics Trial Examination 1 Page 7
Suggested Solutions Part I

Question 27   B
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15:20:25 = 3:4:5 so strings form a right angle
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Question 29   B
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Question 30   B
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Substituting (1) in (2)
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Question 2
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Question 5 Resolving forces parallel to plane:
Resultant force = mg Nsin300 − µ
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Resolving forces perpendicular to the plane
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Substituting (2) in (1)

 to 2 decimal places  (1 mark)

 

Question 6
Let 
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  (2)   (1 mark)

(2) 2 2 - 4 - 2 0  (2a)
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r

r r

r r

r

u xi yj zk

u a

x y z

u b

x y z

x y z

x y z

- y- z

- y z

y -z

x-z z

x - z

x z

= + +

• =

+ + =

• =

− − =

× → =

+ + =

⇒ =

⇒ =

⇒ =

+ =

=

= −

∴

ˆ ˆ ˆ

0

2 3 0

0

2 0

2 3 0

5 5 0

5 5

2 3 0

2 2

uu zi zj zk

u z i j k

z

c i j k

= − − +

⇒ = − − +

= − − +

ˆ ˆ ˆ

( ˆ ˆ ˆ)

( ˆ ˆ ˆ)

r

But  is a constant

So   (1 mark)µ
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