
Mathematis 304, setion 2 { Ordinary Di�erential EquationsReview Sheet { Exam 1, Seleted AnswersSeptember 30, 2004C) Sketh the phase line for eah equation, identify equilibria as sinks, soures, or nei-ther. Then for the given initial onditions, sketh qualitative graphs of the orrespondingsolutions:y0 = y os y, y(0) = �; 0; 5�=3Answers: Equilbrium points at y = 0 and all solutions of os(y) = 0, that is all odd integermultiples of �=2: y = 0; (2k+ 1)�=2; allk 2 ZBy onsidering the sign of os(y), we an see that the soures and sinks alternate:: : : ;�3�=2; 0; 3�=2; : : :are soures, and : : : ;�5�=2;��=2; �=2; 5�=2; : : :are sinks. (These an also be seen by using our derivative riterion: For instane, iff(y) = y os(y), then f 0(y) = os(y) � y sin(y). So for instane f 0(�=2) = os(�=2) ��=2 sin(�=2) = ��=2 < 0. Hene y = �=2 is a sink.)The solution with y(0) = � dereases toward the sink at �=2, the solution with y(0) = 0is the equilibrium solution y(t) = 0 all t. The solution with y(0) = 5�=3 inreases towardthe sink at 5�=2 sine the initial point lies above the soure at y = 3�=2.D) Sketh the phase line for the ODEy0 = 1(y � 2)(y + 1)and disuss the behavior of the solution with y(0) = 1=2.Answer: The right side has vertial asymptotes at y = 2;�1. Between the two asymptotes1=((y � 2)(y + 1)) < 0, so the solution with y(0) = 1=2 is dereasing.E) Sketh the bifuration diagram for the family of equationsy0 = y(1� y)2 + aand desribe the bifurations that our as a inreases from �1 to +1.With a = 0, the graph z = y(1� y)2 rosses the y-axis at y = 0 and it is tangent to they-axis at the double root y = 1 (a loal min). It is a standard ubi polynomial graph with1



a loal max and loal min. The oeÆient of y3 is positive, so it starts negative for y << 0and ends positive for y >> 0. The e�et of the a if a 6= 0 is to shift this graph up or down.If a > 0, then the double root at y = 1 disappears and there is just one negative root. Ifa < 0, then the graph shifts down. For a range of negative values a0 < a < 0, there arethree equilibrium points. We get a negative double root eventually at some a0 < 0. Thenif a is very negative (a < a0), the graph shifts down so far that the loal max is below they-axis. From this desription you should be able to generate the bifuration diagram.
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