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Core
The following table shows the yearly average share price of an Australian oil and gas exploration and production company from 1994 to 2005.

Year
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Share price
5.00
4.50
5.00
6.50
9.50
6.00
10.00
14.00
14.00
11.00
15.00
21.00

To simplify the analysis, the years have been rescaled as shown in the following table.

Year
1
2
3
4
5
6
7
8
9
10
11
12

Share price
5.00
4.50
5.00
6.50
9.50
6.00
10.00
14.00
14.00
11.00
15.00
21.00

This rescaled data is displayed below as a time series plot.
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Question 1    Plot the three-year-moving-average time series of the rescaled data on the graph above. Comment on the trend.

                                                                                                                                                                       3 marks

Question 2    Find the equation of the least square regression line to the rescaled data. What is the coefficient of determination? Correct numerical values to three decimal places.

                                                                                                                                                                       2 marks

Sharon decides to analyse the rescaled data further. She tries the 
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x

-transformation.

Year  x
1
2
3
4
5
6
7
8
9
10
11
12















Share price
5.00
4.50
5.00
6.50
9.50
6.00
10.00
14.00
14.00
11.00
15.00
21.00

Question 3    Complete the table above to perform the 
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x

-transformation.                                                   1 mark

Question 4    Use the grid below to plot the transformed data. Label the horizontal axis.

                                                                                                                                                                       2 marks
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Question 5    Find the equation of the least square regression line for the transformed data. Write the coefficients, correct to three decimal places, in the spaces provided.                                                            1 mark


                                                    y  =                              +                             x2

Question 6    Use the coefficients of determination to compare this nonlinear model with the linear model for the rescaled data found in question 2. Which model gives a better fit for the data? Explain.

                                                                                                                                                                      2 marks

Question 7    Use each model to predict the yearly-average share price of the company for 2006. Compare the two predictions.                                        

                                                                                                                                                                       2 marks

Question 8    Comment on the suitability in using these models to make long term predictions? Refer to features in the given time series plot at the start.                                                                                                                 

                                                                                                                                                                       2 marks

Module 2: Geometry and trigonometry
Question 1    Cape Liptrap lighthouse is 26 km north and 43 km west of Wilsons Promotory lighthouse. Ship B is 24 km south of Wilsons Promotory lighthouse. The true bearings of ship A from Cape Liptrap lighthouse and 

Wilsons Promotory lighthouse are 205o and 250o respectively. A missing yacht is known to be inside the triangular region with vertices at ship A and the two lighthouses.






                          Cape Liptrap

                          lighthouse          (
                                                                                                                     Wilsons Promotory

                                                                                                              (     lighthouse                    North

                                                  Bass Strait



                              Ship A


                                                                                                         Ship B


a.    Show that Cape Liptrap lighthouse is 50 km 301o True from Wilsons Promotory lighthouse.             2 marks

b.    Show that ship A is 70 km from Wilsons Promotory lighthouse.                                                          3 marks

c.    How far (nearest km) is ship B from ship A?                                                                                         2 marks

d.    Find the area (nearest km2) to be searched for the missing yacht.                                                         2 marks

Question 2    The following frustum of a cone forms the base-block of a sculpture. The area of the base of the frustum is 2.25 times the area of the top of the frustum.



                      Curved surface of                                                                                                a metres

                      removed cone


                                                                        Top of frustum

    Curved surface of

    frustum                                                                                                                                  b metres

                                                                        Base of frustum

a. If A m2 is the area of the curved surface of the removed cone, find the area in m2 of the curved surface of the frustum in terms of A.                                                                                                                       2 marks

b.    Show that 
[image: image4.wmf]2

=

b

a

.                                                                                                                                   2 marks

c.    If V m3 is the volume of the removed cone, find the volume in m3 of the frustum in terms of V.         2 marks

Module 3: Graphs and relations
Question 1    The following break-even graph represents the first-quarter revenue R and cost C for the production of a particular brand of calculators. 



                                                                                                                  R


                                                                                                                             C

                             500





                                0                                                                                               100               


a.    What is the fixed cost in the first quarter?                                                                                              1 mark

b.    What is the production cost for each calculator?                                                                                     1 mark

c.    Find the production (number of calculators) required to break even in the first quarter.                        1 mark

d.    Determine the profit P (( $1000) in terms of n. Hint: Find the equations for R and C, and P = R – C.

                                                                                                                                                                       3 marks

e.    Calculate the profit for a production of 90 000 calculators in the first quarter.                                      1 mark

Question 2    A loudspeaker manufacturer makes two models, X and Y. Each model has to go through two plants, A and B, for completion. Due to local restrictions, plant A is allowed to operate for 72 hours weekly and plant B 96 hours weekly. The unit manufacturing time at each plant and unit profit for each model are shown in the table below. The manufacturer is committed to make at least 18 of model X weekly to meet the demand.

Plant
Unit manufacturing time (hours)


Model X
Model Y

A

B
1

2
3

2

Unit profit ($)
25
100

Let x be the number of units of X and y the number of units of Y manufactured in a week. Obviously 
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 are two of the constraints.

a.    Base on the information given, write down two other constraints on x and y.                                     2 marks

The following graph is sketched according to the constraints.

                                          y





                                                             P

                                                                                      Q


                                          0                   18                             48                         72          x
b.    On the above graph write in the box next to the line segment its equation.                                            1 mark

c.    On the above graph neatly shade the feasible region.                                                                              1 mark

d.    Write down the profit function in terms of x and y.                                                                                 1 mark 

e.    Determine the coordinates of point P and point Q.                                                                                2 marks

f.    Determine the number of units of X and the number of units of Y that will maximise the profit.          1 mark

Module 4: Business related mathematics
Jono ‘bought’ a plasma TV priced at $4500 on a hire-purchase contract. He paid $500 deposit and the balance in 24 monthly instalments of  $210.

Question 1    Calculate the total interest paid.                                                                                                1 mark

Question 2    Calculate the flat rate of interest.                                                                                              1 mark


Question 3    Calculate the effective rate of interest.                                                                                      1 mark

The following graph shows the exponential growth of a sum of money invested for 10 years with the interest compounded annually. 

               Total amount of investment ($)


                 10 770.49                                                                   (
                   9 304.95                                                  (

                                0                                                 3               4                                         t (years)

Question 4    Calculate the annual interest rate.                                                                                            2 marks

Question 5    How much (nearest dollar) was the initial investment?                                                           2 marks

Question 6    After how many years (whole number of years) will the total amount be more than 300% of the initial investment?

                                                                                                                                                                      2 marks

Joan is thinking of taking a $250 000 at 6.00% p.a. home loan to be repaid by monthly instalments.

Question 7    If the term of the loan is 25 years, 

a.    calculate the value of R in the annuities formula 
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,                                               2 marks

b.    calculate the amount of the monthly instalment.                                                                                   2 marks

Question 8    If the monthly instalment is $2000, how long (years and months) will it take to repay the home loan?

                                                                                                                                                                       2 marks


END OF TRIAL EXAMINATION

Solutions available for download from www.itute.com in early October

Revenue R (( $1000)


Cost C (( $1000)





Production n (( 1000)
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