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Section One
1.
(5 marks)
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2.
(4 marks)   
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3.
(6 marks)
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At (0,0)   
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4.
(7 marks)


(a)
Prove that “If 
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Assume 
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since 
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Therefore, if 
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5.
(10 marks)   
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6.
(12 marks)

(a)
(i)
At (-1, -1)
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True for all values of 
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7.
(3 marks)
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8.
(5 marks)
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END OF SECTION ONE

Section Two
9.
(4 marks)
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If the point belongs to the plane, you have three non-linear points in two planes.   


To check collinearity of the points find the equation of the line through two points and 


see if the third point belongs to the line.     (


ALTERNATIVELY find three points on one of the planes and test them in the 



other plane. You need to test they are not collinear.
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(5 marks)


Boy: 
[image: image57.wmf](

)

005

005

050

tt

æöæö

ç÷ç÷

=+

ç÷ç÷

ç÷ç÷

èøèø

.

r.

.

 from 
[image: image58.wmf]0

.

t

=

 

(a)
Kookaburra
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(b)
Speed of kookaburra = 
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The kookaburra takes 4 seconds to steal the sandwich. (He waits for one second).
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(4 marks)
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12.
(8 marks)
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Prove that 
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De Moivre's theorem states that 
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has an inverse.  
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The function 
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(10 marks)
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15.
(12 marks)
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Therefore the maximum velocity is 10 
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The increase in surface area, when the side increases from 10 to 10.1 cm, 



is 12 cm2.





(3)

(c)
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(3)
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(3)
16.
(5 marks)


(a)
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There are two dependant equations. None of the planes are parallel or identical 



planes, so the three planes intersect in a line.
 (2)

(b)
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(3)

17.
(12 marks)


(a)
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(c)
99% confidence limits   
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Therefore we are 95% sure that 
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(d)
99% confidence limits   
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The 99% confidence limits are broader as you need to be MORE confident your results are correct. There is only room for 1% error so a wider range is given for the estimate of the mean.    
(3)

18.
(5 marks)

(i)
Each of the sampling distribtions will have a mean of 20.



The sampling distribution with have a much smaller standard deviation than the 


original population as each of the points is an estimate of the mean of the 

population.



The standard deviation of the sampling distributions is found by 
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It can be seen that the bigger the population standard deviation, the bigger the 



standard deviation of the sampling distributions.


(ii)
Each of the sampling distributions are a tightly clustered normal distribution.                              

· (1)

19.
(12 marks)
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Using partial fractions,
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(b)
(i)
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The number of trout in the dam in January 2017 is expected to be close to 482.






(5)



(ii)

[image: image129.wmf]600,?

Nt

==






[image: image130.wmf]0.05642890324

0.05642890324

610

600

11.03

610

11.03

600

73.14

t

t

e

e

t

-´

-´

=

+

+=

=

g

g





i.e. expect 600 trout in the dam in February 2021.
(2)

20.
(6 marks)
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