1. (a) Find the general solution to the ODE.
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(b) Find the solution to this ODE with initial condition y(lm
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2. (a) Find the solution to the initial value problem
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(b) Find the interval of existence for the solution you found in part (a
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3. Find the general solution for the first two ODEs, and find the particular solution
to the last four parts, which are IVPs. You do not need to show your work on these
because they can be solved by inspection.

Note that each of these problems has y as the dependent variable and ¢ as the inde-

pendent variable. i
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4. Find the particular solution to
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5. Let Q(t) be the mass (in kilograms) of radioactive material in a nuclear reactor, as
a function of time ¢, measured in days. The material is being created at an unknown
but constant rate of r kilograms per day, and it is subject to radioactive decay with
a known half life. The mass @ obeys the initial value problem
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(a) Write down, by inspection if possible, the solution Q(t), which depends on .
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(b) After waiting several months, it is found that there is approximately 10 kilograms
of material. (That is, Jlim Q(t) = 10.) What is the rate r at which the radioactive
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6. Recall that Euler’s method is z,11 = @, + R, Yns1 = Yn + Af (Tn, Yn).

d
Do two steps of Euler’s method for the IVP d—y = zy®, y(0) = 2, with step size
T
h = 3. Box your final answer, which has the form y(6) ~ y, = - - - .

Mk o tensll or, Wk (w\sh:PW'n'f

X Y |y _

R
R
3 [ 2+3(0)=2 2

o 300 \'),-\-3(3.2}):2-r‘?"{=3g LS 2*3(0'1}\_=2
o [yt g2 37 | et

Blue version



7. Consider the ODE % = f(y), where the function f is plotted below:
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(a) Write down the equilibrium solutions, also known as constant solutions.
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(b) Sketch the phase portrait of the ODE on the y-axis shown below.
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equilibrium solutions, and indicate if they are a stable equilibrium or an unstable
equilibrium. Furthermore, draw the slope of the solution curves accurately as they
cross the t axis.
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