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SECTION 1

Question 1


Answer  E


[image: image2.wmf](

)

2

22

22

x

56

23236

3399

kki

kikikkikii

kikikk

+-

+--+-

==

+-++


if the imaginary part is zero,  
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Question 2


Answer  D

For perpendicular  
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Question 3


Answer  D
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 if this represents an ellipse.
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Question 4


Answer  A
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Question 5


Answer  B

The domain and range of  
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The domain of  
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and the range is  
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, correct answer is B.
none of the other alternatives have the correct domain and range.

Question 6


Answer  B

It follows that   
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Now  
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Question 7


Answer  E

[image: image17.wmf](

)

x

337

6ciscis6cis12cis

4412

uvrr

ppp

qq

æöæöæö

==+=-

ç÷ç÷ç÷

èøèøèø


it follows that  
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Question 8


Answer  B

The line 
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 is an oblique asymptote, with 
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  has solutions of  
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Since the graph has turning points, we require 
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Question 9


Answer  D

The volume required is  
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  where 
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Question 10


Answer  A
The graph of  
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Question 11


Answer  C

Resolving horizontally 
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Resolving vertically     
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Question 12


Answer  C
The symbol is made up from Graphs I , III and V.
Graph I       
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,  an ellipse, centre at the origin, semi-major axes 4, semi-minor axes 2, the outer ellipse.   

Graph  III    
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, an ellipse, centre at the origin, semi-minor axes 1, semi-major axes 2, parallel to the y-axis, the inner ellipse. 

Graph  V
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,  an ellipse, centre at 
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Question 13


Answer  C
Let  
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Since u is a rotation of  
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Question 14


Answer  E

Using  
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For boy 2, 
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,    since they are equal  
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Question 15


Answer  E
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    now  to find C, 
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Question 16


Answer  B

The solution curves, have the form of  hyperbolas, with centre at 
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, where k is a positive constant, differentiating implicitly, gives 
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Question 17


Answer  A
Using Euler’s method, with  
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Question 18


Answer  C
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Let T  be the horizontal force applied  now  
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resolving parallel to the plane  
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resolving perpendicular to the plane  
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and from  
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momentum  
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Question 19


Answer  C
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let   
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terminals when  
[image: image86.wmf](

)

11

11

cosandwhen0cos0

4232

xuxu

pp

--

æö

======

ç÷

èø


the integral becomes     
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Question 20


Answer  E

The number of rabbits not yet infected is  
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 and the initial number infected is 10, so that 
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 the differential equation is
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Question 21


Answer  D

Using constant acceleration formulae  
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The sandbag hits the ground after 5.533 seconds, with a speed of  54.22 m/s.

Question 22


Answer  A
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Resolving horizontally around the 3 kg mass,   
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Resolving vertically around the 3 kg mass,  
[image: image97.wmf](

)

11

2303

NgNg

-=Þ=


Resolving horizontally around the 2 kg mass,   
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Resolving vertically around the 2 kg mass,  
[image: image99.wmf](

)

22

4202

NgNg

-=Þ=



[image: image100.wmf](

)

1becomes33

FTga

m

--=



[image: image101.wmf](

)

3becomes22

Tga

m

-=

   adding to eliminate the tension T
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If  
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All other options are false.
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SECTION 2

Question 1

a.
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b.
Since the velocity-time graph is a continuous function 
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subtracting gives  
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c.
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f.
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g.
the retardation is  
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the maximum value is   
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yes there is cause to be alarmed, the breaking exceeds 1.0
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Question 2

a.
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   integrating again with respect to t
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b.
strikes the ground when 
[image: image127.wmf].0

rk

=

%

%

  or when 
[image: image128.wmf]2

19.34.90

tt

+-=

  solving gives



[image: image129.wmf]0.1and2but0so2sec

tttt

=-=³=






A1



[image: image130.wmf](

)

2448

rij

=+

%

%

%









A1



the football hits the ground after 2 seconds, 44 m forward and 8 m to the left.

c.
at maximum height  
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the maximum height is 5.41 m above the ground.
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d.
the speed of the football at time t is given by
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the maximum value of the speed occurs when
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when  
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this can also be found by graphing  
[image: image139.wmf](

)

(

)

22

2

22629.39.8

yxx

=+-+-



and finding the minimum value of  
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Question 3

a.i.
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b. i.
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so   
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Question 4

a.
g is the reflection of the graph of f  in the x-axis.
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b.
using implicit differentiation  on  
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c.
for turning points,  
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the point  
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d.
as 
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h.
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at the maximum the particle is no longer rising, so 
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Question 5
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b.
Use  
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c.
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this could easily be obtained graphically.

d.
use  
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in both situations resolving perpendicular to the plane
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when the sandbag is on the point of moving down the plane
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when the sandbag is on the point of moving up the plane
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adding 
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and  subtracting 
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END OF SECTION 2 SUGGESTED ANSWERS
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