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Question 1
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The above diagram shows the graphs of a circle and a parabola. The circle has its centre at the origin and a radius of 1 unit. The parabola touches the circle at 
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 and the x-axis at 
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. The parabola is transformed from 
[image: image4.wmf]2

x

y

=

 with a dilation factor k parallel to the y-axis.

a.   i.          Find the equation of the upper half of the circle.

ii. In terms of k find the equation of the parabola.

                                                                                                                                                    1 + 1 = 2 marks

b.    Hence show that 
[image: image5.wmf](

)

2

2

2

1

-

-

=

a

a

k

.                                                                                                                1 mark

c. The circle and the parabola have a common tangent at 
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i. In terms of a and/or k find two expressions for the gradient of the common tangent.

ii. Hence show that 
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                                                                                                                                                          2 + 1 = 3 marks

d. Use the results of parts b and c to show that 
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e.    Evaluate a and b to 3 decimal places.                                                                                                      1 mark

f.    Calculate the gradient of the common tangent to three decimal places. Hence show by calculation, accurate

      to the second decimal place, that the line segment joining 
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 to the origin is perpendicular to the common

      tangent.                                                                                                                                                    2 marks

g.    Determine the equation of the common tangent, correct to the third decimal place.                              1 mark


 Question 2

The rules of differentiation and integration of 
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 do not apply to 
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 directly. Likewise, the rule of differentiation of 
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 cannot be used directly for 
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a.    i.     Show that 
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 can be expressed in the form 
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       ii.    Hence show that the derivative of 
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 is 
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 and an antiderivative of 
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                                                                                                                                                          2 + 2 = 4 marks

b.    i.     Show that 
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 can be expressed in the form 
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       ii.    Hence show that the derivative of 
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                                                                                                                                                          2 + 1 = 3 marks

The magnitude M of a given earthquake on the Richter scale is given by the following formula:
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where x is the amplitude of the earthquake measured on a standard seismograph and a is the amplitude of a reference earthquake. The magnitudes of the two recent earthquakes with the epicentres off the shore of Indonesia registered on the Richter scale were 9.3 in 2004 and 8.7 in 2005.

c.    i.     Let 
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 be the magnitudes of the 2004 and 2005 earthquakes respectively, and 
[image: image27.wmf]1

x

 and 
[image: image28.wmf]2

x

 their

              respective amplitudes. Express the difference in magnitude, 
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       ii.    Hence express 
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 in terms of 
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       iii.   How many times (nearest whole number) the amplitude of the 2005 earthquake was the amplitude 

              of the 2004 earthquake? 

                                                                                                                                                    2 + 1 + 1 = 4 marks

d.    Determine the rate of change of x with respect to M. Express your answer in terms of x only.            2 marks

e.    Determine the percentage increase (nearest whole number) in x when M increases by 0.1.                 2 marks


Question 3

a.    With the help of your graphics calculator, sketch the graph of the function 
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       determine the resultant amplitude, period and phase. Given 
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       express the function 
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 in exact form .                                                                   3 marks

b.    Use similar method to express 
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 in the form 
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c. Hence use calculus to determine the exact values of the following:

i.        
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                                              1 + 1 + 1 + 1 = 4 marks

d. Use transformations of the function 
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 to determine the exact value of the ratio 
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       denote the absolute areas enclosed by one period of functions 
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 with the x-axis respectively.

       Explain your answer.

                                                                                                                                                                       2 marks

e. Use the result obtained in part c iv to determine the exact area bounded by the curve 
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                                                                                                                                                                       2 marks

f. Given 
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 by expressing 
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                                                                                                                                                                       2 marks


Question 4

A gambler plays either game A only or game B only or both in a single visit to a casino. The probabilities of winning for the visits are 
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 respectively. The probability that the gambler plays game A only is 
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 and game B only is 
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a.    Show that the probability of winning in a single visit to a casino is approximately 0.42.                     1 mark

The average winning amount for a winning visit is $1500 and the average loss for a losing visit is $2000. 

b.    How much does the gambler expect to lose for 5 visits?                                                                       2 marks

c.    i.          Construct a probability distribution table of the number of losing visits, X,  for 5 visits.                        

       ii.         Calculate 
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 and 
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 of the number of losing visits, correct to 2 decimal places. 

iii. Use the probability distribution table to determine 
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, correct to 2 decimal places.

iv. Interpret your answer to part iii in terms of losing amount.

                                                                                                                                              2 + 1 + 1 + 2 = 6 marks

In a typical year the gambler visits the casino 200 times.

d.    Use an appropriate continuous probability distribution to approximate 
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 to 2 decimal places, X 

       denotes the number of losing visits in a year.

                                                                                                                                                                       2 marks

In her handbag the gambler has a random bundle of  10 hundred-dollar notes and 15 fifty-dollar notes. Without looking she takes two notes out of her bag. Let Y be the sum of the two notes.

e.    i.          Determine 
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       ii.         Calculate 
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                                                                                                                                                          2 + 2 = 4 marks

End of trial examination 2
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