Long Answer- Calculators may be used

Name:_______________

(10 marks each)

1. a) Heidi, who is 1.5 metres tall, walks away from a lamppost, which is 12 m tall. She walks at 3.5 m/s. Find the rate at which the length of her shadow is     changing after 2 seconds time. 






   

b) Suppose everything is exactly the same, but the lamppost is able to be lowered at 1 m/s. Find the length at which Elise’s shadow is changing after 2 seconds time in this case.  






   

2. Two boats leave from the same point at the same time, travelling in the same direction.  The position of the first boat is described by the formula 
[image: image1.wmf].  The position of the second boat is given by the formula 
[image: image2.wmf].  The time is measured in minutes and the position in km. 

a) Graph the two functions on the same set of axes in the interval [0 , 4], using your calculator.  Sketch this graph neatly on graph paper.



b) Determine, using your calculator, the time at which the boats have travelled the same distance.  (Round to two decimals)




c) Find a formula that describes the difference in the distances travelled by the boats at any time (until they meet.).







d) Graph this new difference function. Hence, using your calculator, find the greatest distance the boats are apart between the start and when they meet.


e) Verify, using algebra, that the velocity of each boat is equal when they are the greatest distance apart. Explain why this is so.

f)   State the times, in the given interval [0 , 4], when the distance between    them is increasing.  Justify your answer algebraically

3. Car A is now located n km north of Wonderland. Car A travels south at 

100 km/h. Car B now is located at Wonderland. Car B travels east at 80 km/h. 

a) Draw a neat, large labeled diagram.






b) Use this information to find a formula for the distance between Car A and Car B in terms of t ( of course the constant  n is also in the formula)



c) If it is known that the two cars are nearest one another after exactly 2 hours, find the value of the constant n.  
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