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10% for each question. Solve for the following questions.

1.
2.
3.

10.

y" — 14y’ + 49y = 0, with y(0) = 1and y/'(0) = 7.

y" + 2y + 3y = 0, with y(0) = Oand 3/ (0) = 7.

yy' + 49z = 0, with y(0) = 1. Make a plot for the solution.
4y" + 12y + 9y = —4e™ 5%, with y(0) = 1and y'(0) = 0.

Given a matrix A = [ 8 3

9 1 }, determine its eigenvalues and eigenvectors.

Given an ODE system 3’ = [ g 12 ] y, find the general solution of y = [ 31 83 ]
8 - 2

What is a phase plane, a trajectory, and a critical point(6%)? What is the benefit of using these (4%)?

Except for the trivial solution 0, find one solution of (1 — a?)y" — 2zy’ + 12y = 0.

3 0 1 1
Find the reduced row echelon form of thismatrix | 1 3 -9 10
4 2 6 1

2

Given a periodic function f(z) with the period of 2, its Fourier series can be represented as
¥y

flz)y=ao+ Z(a,,L cosnz + by, sinnz). Show thatb,, = 1 f(z)sinnz dz, where nis a
7r

n=1 -7

positive integer.




