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ii. The roots of the equation 
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iii. 
Method 1
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Method 2
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From part ii. we know that the second root; 
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So 
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b. i.
Method 1
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Method 2
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ii. 
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complex number z to the complex number u is
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Question 2

a. Draw a diagram showing all the forces.
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(1 mark)

b. Since the acceleration is constant, we can use the formula
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(1 mark)

c. 
Draw a diagram showing all the forces.


There is now no pulling force up the ramp and so the tendency of the box would be to slip down the ramp and so the friction forces are directed up the ramp.
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So the box is not on the point of slipping down the ramp.

(1 mark)

d. From part c., we have
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Since the acceleration is constant,


[image: image30.wmf]...

328

0

...

65647

.

0

2

1

1

0

2

1

2

×

=

´

+

´

=

+

=

s

at

ut

s


The box travels 33cm (to the nearest centimetre) in the first second.

(1 mark)

Total 12 marks


Question 3 
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b. Since the function 
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we require 
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Question 4

a. We require that 
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b. and c.
The y-intercept occurs when 
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There is an asymptote of 
[image: image52.wmf] 

1

=

y

since as 
[image: image53.wmf]+

®

®

-¥

®

1

)

(

 

so

 

and

 

0

,

x

f

e

x

x

.

(1 mark) correct shape of 
[image: image54.wmf](

)

x

f

y

=


(1 mark) – correct y-intercept
(1 mark) - showing correct asymptote on graph
(1 mark) - showing graph of 
[image: image55.wmf](

)

x

f

y

1

-

=

 as a reflection

of whatever has been drawn for graph of 
[image: image56.wmf](

)

x

f

y

=

.

d. 
Stationary points occur when 
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Total 16 marks


Question 5

a. The feather is released at 
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The feather is dropped from a height of 3m (to the nearest metre).

(1 mark)

b. The feather reaches the ground when the component of the 
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 coordinate equals zero.


[image: image75.wmf]19

1

1

20

20

1

0

20

1

log

0

20

1

log

0

=

+

=

´

+

=

=

÷

ø

ö

ç

è

æ

+

=

÷

ø

ö

ç

è

æ

+

-

t

t

t

e

t

t

e

e


It takes 19 seconds.
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c. We need to find 
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The feather is 1.13m (correct to 2 decimal places) from the sister at 
[image: image78.wmf]secs
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d. The feather is directly north-east when the component in the 
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 direction and the component in the 
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 direction are equal; that is when
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Using a graphics calculator we see that this happens when 
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So, the feather is directly north-east at 
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f. At 
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g. We need to find the angle between 
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The feather reaches the ground at 
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h. The component of 
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 direction gives the position of the feather in the east direction, that is, 
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Check when this occurs to make sure that it is before the feather hits the ground.

Now, 
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which is at approximately 
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seconds.  This is before the feather hits the ground.

So the furthest distance east reached by the feather is 1 m.
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