Math 2432 – 100
Spring 2013 – Test 3 – Part I
NO electronic devices may be used during the test. Show all work in Blue Book. Please label work.
Answers without any work or explanation may receive only partial credit or no credit at all.
All questions are 2 points each.
1. Find the area inside the large loops but outside the small loops of the polar curve: r = 1 + 2cos(3θ).
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2. Use Euler’s method with step size h = 0.5 to estimate y(2), where y(x) is the solution of the initial value problem y′ = x – y2, y(1) = 1.
3. The direction field for the differential equation y′ = |xy| is shown below:
a. On the direction field below, sketch the graph of the solution that satisfies the initial condition, y(–1) = –1. (NOTE: This is the ONLY answer that is acceptable on this sheet of paper.)
b. Find all equilibrium solutions, if any. Explain.
[image: image1.png]



4. Find the solution of the differential equation: ey + xy′ = 0.
5. Find a solution of the differential equation that satisfies the given initial condition: y′ = x + xy2, y(1) = 0.
6. Find the slope of the line tangent to r = 1 – 2sin(θ/3) at θ = (.

7. Convert the Cartesian equation 3x + 4y = 2 into polar form.
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NAME ____________________________________________________________

Show all work. Please show your work and answers clearly.

Answers without any work or explanation may receive only partial credit or no credit at all.

TI83/84/86/89 and Mathematica may be used by you to assist you with the work.
Provide answers to 4 decimal places.

8. The following table shows the world’s population identified by the United Nations (New York Times, November 17, 1995). Suppose the carrying capacity of the earth is 12 billion and let t be the number of years since 1900. Find a logistic model for the world’s population for any year after 1900.

	Year
	1927
	1960
	1974
	1987
	1999
	2011

	Population (billions)
	2
	3
	4
	5
	6
	7


9. Actinium-228 has a half life of 6.13 hours. How much of a 12.0 mg sample would remain after 24 hours?
10. Estimate (to four decimal places) the length of one small loop of r = 1 – 2sin(2θ).
