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MATH 34 — Differential equations.

Third in-class test. Time allowed: two hours.

Instractor: Luis Ferndndez

NAME: {3 Ol OTI1o f;

i

Directions: Answer the following questions. The exar will be graded aver 100 points; any points you get over 100,

up to 110, will count as extra credit, The number to the left of each question is the number of points it is worth.

25 1.

Answer the following short questions, justifying your answer:

a} Suppose that

2
» 9;{t) and ya(t) are independent solutions of the differensial equation a%f—% o b%ﬁf + oy = 0,

e yp(t) is a solution of the differential equation a%%?% + b% + oy = ().

Write down three more solutions of the differential equation a%;% -+ b%% + ey = f(t).

- b) Determine if the following statement is true or false, justifying your answer: ‘A homogeneous 2 x 2 linear system
g

of differential equations always has z(t) = 0, y{t) = 0 as an equilibrium solution’,

‘S ¢} Write down a matrix whose eigenvalues are ¢ and 3.

d)

1%

Find a homogeneous linear second degree differential equation with constant coefficients whose general sclution
is ket o fpe 3t

e} Determine if the following statement is true or false, iustifvin your answer, and giving a counterexample if the
=3 i J . £

statement is false: ‘Every 2 » 2 matrix has two different eigenvalues’

“ b) Determine if the origin is a sink, a source, a

c) Sketch the phase plane, drawing carefully all

—t

A dY -4 2N o
For the system _E.Z?M(wi _3>Y_

Find the general solution. 7

saddle, a spiral sink, or a spiral source,

the straighi-line solutions (if any) and how

the solutions approach (or leave, depending
of the case) the origin (if they do). Please use

the cocrdinate axes provided.
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Sclve the intial-value problem o = { 79 1
S00ve the mitia-value proem 0 w2 -1 -3
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