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Final Examination  DRAFT QUESTIONS


December 12, 2006

Directions: Please complete all of the problems. Show all of your work. Correct answers with little or no work displayed will receive minimal credit. No notes, books, calculators, or other outside help are permitted.  Please leave answers as fractions or in terms of constants like e, , square roots, etc.  Good luck!

Write and sign the Honor Code Pledge:
	Problem
	Possible Points
	

	1
	  20
	

	2
	  20
	

	3
	  15
	

	4
	  10
	

	5
	  20
	

	6
	  20
	

	7
	  20
	

	8
	  10
	

	9
	  15
	

	
	150
	


1) The following differential equation is a model for logistic growth of a population P.






[image: image1.wmf]
a) Determine the equilibrium values (also called rest points) for this model.
b)  Determine the value of P when the population is increasing most rapidly.
c)  Sketch the solution curve if the initial population is P0 = 25.

2)(a) Find the work done by a force 
[image: image2.wmf] in moving an object from x = 4  to x = 6.

(b) During the decade of the 1980’s, the number of AIDS cases in the United States grew continuously at a rate proportional to the number of current cases. In 1980, there were 200 reported AIDS victims. That number grew to 2000 by 1983. According to this model, how many cases of AIDS were there in the U.S. in 1989?

3) A path of an object moving in the x-y plane has parametric form 
[image: image3.wmf]  for 0 ≤ t ≤ 3.

(a) Using the parameter t = time (in seconds), sketch a graph in the x-y plane of the path of motion of the particle and show the direction of motion.

b)  Find the length of the path followed during the 3-second interval.
4)  Find the area of the region in the upper half plane enclosed by the cardioid 
r = 4(1 + cos()). Give a sketch of this area on the attached polar graph paper.

5) Evaluate each of the following:

(a) dy/dx if y = ln(sec x)

(b)
[image: image4.wmf] if 
[image: image5.wmf]    (also written 
[image: image6.wmf])

(c) 
[image: image7.wmf]
(d) 
[image: image8.wmf]
6) Integrate

(a)
[image: image9.wmf]
(b)
[image: image10.wmf]
( c)
[image: image11.wmf]
(d) This problem has no elementary solution. Express your answer as a series: 


[image: image12.wmf]
7)  Mark True or False. If the statement is false indicate how the statement could be changed to provide a true statement, or provide an example that demonstrates the falsity of the statement.


(a)
Every bounded sequence converges.


(b)
Every convergent sequence is bounded.

(c)
An infinite series converges if and only its sequence of partial sums converges.


(d)
An infinite series 
[image: image13.wmf]  converges if and only if 
[image: image14.wmf]

(e)
If a series of positive terms 
[image: image15.wmf]converges, then 
[image: image16.wmf]
(f)
An alternating series 
[image: image17.wmf] where each 
[image: image18.wmf] > 0 converges if the terms 
[image: image19.wmf] are strictly decreasing.


(g)
Every absolutely convergent series converges.


(h)

[image: image20.wmf] for all real values of x.


(i)

[image: image21.wmf] for all x > 0.

(j)
If F(x) = 
[image: image22.wmf], the derivative is 
[image: image23.wmf].
8) Determine the interval  of convergence for the power series 
[image: image24.wmf]

Be sure to discuss any endpoints that may appear.

9) The body of an adult male contains 5 liters of pure blood. A blood solution containing

1 mg/liter of dissolved Human Growth Hormone (HGH) is administered to the male at the rate of 1liter/hour, and the blood is removed at the rate of 3/4 liter/hour. Find a formula for the amount of HGH in the male at time t. (Assume that the body evenly distributes HGH through the blood, and don’t worry about this process continuing forever.)
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