1.(15pts)
a. (10pts) Compute the determinant of the following matrix:
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b. (5pts) Find the conditions on a and b so that the matrix does NOT have an inverse.
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2. (20pts) Find the general solution of the following linear system of ODE:
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Write your answer in the form y; (z) = -+, y2 (z) = -
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3. (25pts)
a. (20pts) Find the general solution of the following linear ODE:
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b. (5pts) Find the particular solution of the ODE above with the initial condition y (0) = 1,
y' (0) =1/2.
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4. (20pts)
a. (10pts) Write the following differential equation as a first order system:
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Express your answer as Yy =---, Y/ = --- , etc.
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b. (10 pts) For the following, circle ALL statements about the above differential equation

which are necessarily true:
(i) The equation is homogeneous.
G\ The equation is linear.

@\’ he equation, together with initial condition y (0) = 1, ¢/ (0) =0, " (0) =1 has a
uniqu pfation for  near 0.

(iv) The equation, together with initial condition y (0) = 1, ¥’ (0) = 0 has a unique
solution for = near 0.

(v) The equation, together with initial condition y (0) =1, 3’ (0) =0, ¥”(0) =1 has a
unique solution for all z € [—100,100] .

(vi) The equation, together with initial condition y(0) = 1, 3/ (0) = 0 has a unique
solution for all z € [—100, 100] .




5. (20pts) Find the first 3 terms of the power series solution of the following initial value
problem:
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6. (20pts) For the following Sturm-Liouville problem, find all POSITIVE eigenvalues A to-
gether with corresponding eigenfunctions. '
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7. (20 pts)
a. (10pts) Find the radius of convergence of the following power series:
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b. (10pts) Give an example of three functions which are li;1early independent. Show
are linearly independent.




