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SECTION 1

Question 1


Answer  D
The x-axis is a horizontal asymptote,  option A. is true. 

When 
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 as the y-intercept, option B. is true. 

When  
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 is a minimum turning point. option C. is true.

The quadratic in the denominator 
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 so

If  
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 the quadratic has two real solutions, and hence 
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 has two vertical asymptotes, so option D. is false. 

If  
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 the quadratic has one ( repeated ) real solution, and hence 
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 has one vertical asymptote E. is true.

Question 2


Answer  B
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crosses the x-axis when  
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   option A. is true.

crosses the y-axis when  
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   option B. is false.

All the other options C. D. and E. are true
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Question 3


Answer  C
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Question 4


Answer  B
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   is the Cartesian equation, which is a circle.

Question 5


Answer  A
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A sketch graph with 
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shows a minimum turning point.   

All the other options C. D. and E. are true
If  
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 the graph has a minimum turning point. option B. is true

The graph has 
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 as a horizontal asymptote, option C. is true

The graph has the line 
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 as an oblique asymptote, 

option D. is true

The graph has an x-intercept when  
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 at 
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, option E. is true.

Question 6


Answer  D
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so one root when 
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, which lies on the circle of radius a at an angle of  
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 from the positive real axis, all the other roots must be equally spaced and on the circle of radius a, the roots do not occur in conjugate pairs, so option D. is correct.

Question 7


Answer  B
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Since i is a rotation  
[image: image33.wmf]0

90


anti-clockwise, 
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rotation 
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Since 
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Question 8


Answer  E
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Since 
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 and  b , c , d and k are all real, by the conjugate root theorem 
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option A. is true,  so 
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  is a factor option E. is false

All the other options B. C. and D. are true, since  
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From the coefficient of  z:  
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   option B. is true. 

From the coefficient of  
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   option C. is true.
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 is a factor of  
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 option D. is true.

Question 9


Answer  E
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only  
[image: image50.wmf]2and1
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  satisfy this.

Question 10


Answer  E

All the other options A. B. C. and D. are true, option E. is false 

The graph of 
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Question 11


Answer  D

Option  A.   Let   
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    is true.
Option  B.  Let   
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       is true.

Option  C.   Let   
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   is true.

Option  D.    Let  
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   D. is false

Option  E.    Let   
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   is true.

Question 12


Answer  D
The period  
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  this is true for graphs of   sin, cos, sec and cosec,

however the period of tan and cot graphs are 
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,  options A. B. C. and E. are correct, option D. is false, its period is  a 

Question 13


Answer  A
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resolving parallel to the plane  
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for equilibrium to be maintained, 
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Question 14


Answer  A

resolving horizontally gives  
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Question 15


Answer  A
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 A. is false
If  
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option B. is true.
If  
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option C. is true

If  
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Option E. is true.

Question 16


Answer  C

When 
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Question 17


Answer  A
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Question 18


Answer  C

Using constant acceleration formulae  
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The height h is 313 metres. The stone hits the ground 314 metres below the initial point.

Question 19


Answer  C
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Question 20


Answer  E
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    now  to find C, 
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Question 21


Answer  D

From the velocity time graph, using a calculator, the graph crosses the t-axis at 
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Question 22


Answer  B

[image: image251.wmf]i

%


[image: image118.wmf]3kg

m

=

     
[image: image119.wmf](

)

3

3log3

e

dv

vx

dxx

=Þ=

                            


[image: image120.wmf](

)

(

)

(

)

27log3

3

33log3

e

e

x

dv

Fmamvx

dxxx

====


Using a calculator, this graph has a maximum at
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the maximum force is closest to 30.
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b.
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diagram
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f.
PQ is the diameter of the circle 

the centre of the circle is at  
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Question 2

a.
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( alternate methods are to transpose and use the chain rule to find 
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There are of course many other methods available to produce these results as in g.
g.
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by the symmetry of the required area region and when 
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ii.
Use  
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iii.
using a graphics calculator the distance is 3 m
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ii.
resolving up and parallel to the roadway  
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to find  T  we need to eliminate N
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this is the maximum tension, the minimum tension is obtained when the car 

is on the point of moving down the roadway, reversing the sign of  
[image: image214.wmf]m

 

so that the frictional force 
[image: image215.wmf]N

m

  is up and parallel to the plane.


[image: image216.wmf](

)

(

)

(

)

00

min

x

18009.8sin500.2cos5011,245.27newtons

T

=-=

 so


[image: image217.wmf]minmax

11,245.2715,780.78

TTT

=££=






A1

c.

[image: image218.wmf]02

1800kg0.29.85016,000newtons0.1m/s?

mgTa

mqa

=======


[image: image253.wmf](

)

Im

z

i.












A1

ii.
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to find  
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initial speed is 
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the soccer ball takes one second to get to a maximum height
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the required distance is 
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