MATH 240 PRACTICE PROBLEMS FOR THE FINAL EXAM
April 30, 2011

1. Find the general solution to the following DE.

22y’ —xy + 2y =0

Couess y= x" o gt
X mlwm-t)-m+2)=0
Mé-Z i+ 7 = ©
m= | * o



2. Find the general solution to the following DE.

y" — 2y’ — 3y = cos(z)
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3. Evaluate the (unoriented) surface integral [ [, G(z,y, z)dS given G(z,y, z) = x2° and S
is the portion of the cone z = /22 4 y? inside the cylinder z° + ¢? = 1.
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4. {a) Find a number r such that the following differential equation
x2yﬂ+ (x _ 1)yl — g 0

has a power series solution of the form

y(z) = - (1+Zan ) :

{b) For the number r you gave in (a), give a formula for the coefficients a,,’s which determines
these coefficients recursively, and find a; and a,.
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5. Let B be the 3 x 3 matrix .
00 0
B=110 -1 |.
01 2
(a) Find the characteristic polynomial det(T - I3 — B) of B.

(b) Is B diagonalizable? If so, find an invertible matrix C such that C*-B-C is a diagonal
matrix. If not, explain why such a matrix C' does not exist.

(c) (extra) Find a formula for the powers B" of B. Compute the exponential e? of B and
also the matrix-valued function e'?.
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6. Let B be the 3 x 3 matrix

00 0
B={10 -1 }.
01 2

Find the general solution of the system of linear ordinary differential equations

ity = B.i(t), where i(t) = gtg
—(t) = B-@(t), where i usa(t
dt U3(t)
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7. Consider the matrix B with a parameter a € C,
—a a-—1
B(a) = ( 0 —a ) :
Determine all values of the parameter a such that the matrix B(a) is not diagonalizable.
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