IB Mathematics 4283
Assignment 4
Name: _________________


Show all your work. Unless otherwise stated in the problem, all numerical answers must be given exactly or three significant figures.
1. A company needs to run an underground cable from two points A and B our at sea. However, the cable needs to be run through a single source, P. The source is on the shoreline, where the shoreline is modeled by the curve with equation  
[image: image1.wmf]2

1

1,1010.

100

yxx

=--££

Relative to the shoreline, the point A and B are located at 
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and 
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. All distances are in kilometers.
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A) P is some point on the shoreline. The cost C(x), involved in running this cable is given by
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 is the length of the cable.
i. Find an expression for the distance from A to P and from P to B.  (4 marks)

ii. Find an expression for 
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. (2 marks)

B) Where on the shoreline should the source be positioned so as to minimize the cost of running the cable? (4 marks)

2. For
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, find the coordinates of all intercepts, maxima, minima and inflection points to two decimal places. (10 marks)
3. In the xy-plane, assume that the town A is located at (0, 1), town B is at (2, 4), and the x-axis is the shore of a lake. A water-pumping station to serve both towns is to be located at some point P along the shore of the lake. Where should P be located to make the total distance a minimum?(AP + BP)   (6 marks)
4. Find all x- and y-intercepts of the normal to the curve 
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at the point (1, 3). (5 marks)

5. Integrate:

A) 
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  (4 marks)
B) 
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  (2 marks)

C) 
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  (3 marks)

D) 
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  (3 marks)

E) 
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  (3 marks)

6. Find the area bounded by 
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. (6 marks)
7. Fully analysis the following curve
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A) Find all intercepts with the axes. 
(3 marks)
B) Find all maximum/minimum points.    (6 marks)
C) Find and classify the coordinates of the inflection points.   (4 marks)
D) Find intervals where the function is increasing and decreasing. 

      (2 marks)
E) Find intervals where the function is concave up and concave down.            

                                                                                                      (2 marks)
F) Sketch the graph. Label all important points.   (4 marks)
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G) What is the domain and range of the curve?  (2 marks)

8. The velocity of a particle is v m/s after t seconds where
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A) Find the particle’s displacement after the first 
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 seconds. (3 marks)
B) Find the distance traveled by the particle in the first 
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 seconds.                 

                                                                                                  (7 marks)
9. Find the area of the region bounded by the curves 
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 and 
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.   (6 marks)
10. Find the volume of the solid obtained by rotating the region bounded by the given curves about the x-axis. Sketch the region, the solid, and a typical disk or washer.

A) 
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 (6 marks)


B) 
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  (6 marks)
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