Math 325: Differential Equations Name:

Exam II October 28, 1997 Section:

0.5trueinRecord your answers to the multiple choice problems by placing an x through
one letter for each problem on this answer sheet. There are 10 multiple choice questions
worth 5 points each and three partial credit problems worth 10 points each. You start
with 20 points.

Solve the initial value problem y” +y = u.(t), y(0)=1, ¢'(0)=0.

y = cos(t) +ur(t)[1 —cos(t—m)] y = sin(t) + ur(t)[1 —sin(t — )] y = cos(t) +u(t)[1 —
sin(t — )] y = sin(t) + ur (£)[1 — cos(t — 7)] y = ur(t) cos(t) + 1 — sin(t — )

Solve the initial value problem 34 —y = §(t — 2), y(0) = 0, ¥/(0) = 0, y"(0) = 0,
y///<0) —0.

y = us(t)3[sinh(t—2) —sin(t—2)] y = ua(t)3[cosh(t—2) —cos(t—2)] y = ua(t)[cosh(t—
2) +sin(t — 2)] y = sin(t — 2) — uz(t) cosh(t — 2) y = ua(t)[sinh(t) + sin(t)]

Determine which of the following expressions is the inverse Laplace transform of

1
F(s)= —+——
(s) s9(s? +4)
t ) . t t .
ﬁ Jo (t—7)% sin(27) dr ﬁtS sin(2t) ﬁ Jo (t—=7)? cos(27) dr ﬁ Jo (t—=7)10sin(27) dTI
t g .

ﬁ Jo ™7 sin(2(t — 7)) dr

Determine which of the following systems of first order equations corresponds to the
differential equation

u"" +u” + 3u' — 5u = cos(t)

/
rh =1z
2 3
x5 = —x3 — 3 + 51 + cos(t)
/
T = 229
/
xh ==z
2 3
xh = —x3 — 32 + bxy + cos(t)
Ty = xg
/
.772 = I3
xh = —x3 — 3w + b1y
x) = xo
xh = x3
/I
Ty = cos(t)
.771 = X2
/
Ty = 273
xh = —x3 — 3x2 + bry + cos(t)

Determine which of the following vectors is linearly dependent on the vectors

0 1
X1 = 1 and X2 = 1
1 0



1 1 1 1 3
3 2 1 0 2
2 3 1 1 1

Find an eigenvector corresponding to the eigenvalue —3 for the matrix

-1 2 2
2 2 2
-3 —6 —6
-1 0 -2 1 1
0 -1 1 1 -2
1 1 0 1 1
Let X4(t) = [H and Xo(t) = { ttz . Determine which of the following statements is

not true. X;(t), Xo(t) are solutions of a system of first order linear equations X’ = P(¢)-X.
W(X1(t),X2(t)) = 0 X1 (t), Xa(t) are linearly independent vector functions. Xj(a), Xa(a)
are linearly dependent vectors for any real number a. X} (t) = tX(¢) + Xy ()

Compute the eigenvalues of the matrix

w O =
SN O
w o =

0,2,41,2,30,2,60,2, —2 1, 2i, —2i

Given that —1 + 2¢ is an eigenvalue and a corresponding eigenvector of a 2 x 2

1
matrix A, determine which of the following is a solution to the system X’ = A - X.
ot — cos(2t) ot — sin(2t) ot 3 cos(2t) o2t cos(t) o2 sin(t)
sin(2t) cos(2t) cos(2t) sin(t) cos(t)

Consider the system X’ = A - X where A is the matrix é :Z . Determine which

type of point the origin is for this system. saddle point node spiral center none of the
above



11. Using Laplace transforms and convolution integrals, solve the initial value problem

y' +4dy=g(t), y(0)=0, y'(0)=1



12. Find the eigenvalues and corresponding eigenvectors of the matrix



13. Find the solution to the initial value problem

Ty =2x — 6z, x1(0) =1

1‘/2 = —I1 +$2, .CL’Q(O) =0



