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MATHS METHODS YEAR-12

PART-1: TRIGONOMETRY SAC

YEAR  12

SEMESTER 1


2005
Reading Time:  10 mins
Writing Time:  80mins

Calculators may be used.

Attempt all questions.

Two pages of summary notes may be used.

NAME   _____________________________________________________

The Paper consists of Two Questions: YOU MUST ANSWER BOTH QUESTIONS

Question 1  The height above the ground of the middle of a skipping rope as it is being turned in a child’s game is found by using the equation
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, where 
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 is the number of seconds after the rope has begun the to turn .During the game the maximum height the rope reaches is 2.6 metres, and it takes 4 seconds for the rope to complete a full turn. The rope starts resting on the ground when t = 0
(a) Find the values of  a, n, 
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 and b explaining your reasons for determining these values.


[4 Marks]
(b) Given that a possible equation for the height (h) of the skipping rope in terms of 
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 is given by 
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 sketch the graph of 
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[2 Marks]

(c) Give the coordinates of the two maximum points and confirm these coordinates  by using appropriate algebra to find the times when the height of the skipping rope is a maximum .
[4 Marks]

(d)
The rope is 70cm above the ground for two values of
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,
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 in the time interval 
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. Calculate the values of 
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 to two decimal places.  










[4 Marks]

(e)
The rope would be again 70cm above the ground for another two values of 
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 , 
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, for 
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by using appropriate technology again correct to two decimal places.  

[1 Mark]









Total = 15 Marks
Question 2  The rabbit population, R(t) in thousands, in a region of Victoria is modelled according to the rule:
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0≤ t ≤ 24

Where t is measured in months after 1st January and  a is an integer value.  At the start of January the rabbit population in this particular region is estimated at 15000.

(a) Show that the value of a equals 12

[1 Mark]
(b) What is the maximum rabbit population possible?

[1 Mark]
(c) Calculate how many rabbits will there be on the 1st of February?

[2 Marks]
(d) Sketch the graph of R(t) on the grid paper supplied  State the domain and range of the function. Extend the vertical axis, showing R(t) to at least 30 as this will be needed in later questions.











 [3 Marks]
(e) Calculate the time t , in the first two years, when the rabbit population R(t) is 10 500.










[4 Marks]
A second breed of rabbit was introduced into the region on 1st January.  The population growth of this breed can be modeled by the equation:
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0≤ t ≤24
Where N(t) is the number of rabbits measured in thousands.

(f) On the same set of axis you used to draw the graph for (d), sketch the graph representing the population size of this second breed.

[2 Marks]
(g) From your graph drawn in (f) give the coordinates of the first time the populations are the same?

[1 Mark]

(h) Confirm this point by calculating the first time when the populations are the same in the given domain

[2 Marks]

(i) By using technology or any other appropriate technique, find how long it takes for the first population of rabbits given by R(t) to first drop to 13 000, correct to 2 decimal places.

[2 Marks]
(j) Calculate the difference between the two rabbit populations (correct to the nearest hundred rabbits) at the time found in (i).

[2 Marks]

(k) The total rabbit population is determined by adding the two functions R(t) and N(t). Using the graphs of R(t) and N(t), sketch the resulting function showing the total rabbit population over the given domain.

[3 Marks]
(l) By using technology or any other appropriate technique, find the first time the total rabbit population is a maximum. What is this population, to the nearest 100 rabbits?

[2 Marks]
END OF TEST

           
Total = 25 Marks
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