Name: Recitation: Tu Th ID#:

MAT303: Midterm II

Wednesday, November 16 2005

’ Problems: \ 1 2 3 4 Total

Points:

There are four problems. Do all work on these pages. No Calculators, cell
phones or notes may be used. However, a sheet of formulas (8% x 11 recto-
verso) is allowed. The point value (out of 100) of each problem is marked in
the margin.



1.
(10pts) (a) Find a particular solution to the differential equation

Py dy
A A P |
dx3 + dx o

(5pts) (b) Show that cos®0 = Hgﬂ using the identity cosf = —ewge_w,

(10pts) (c) Find a particular solution to the differential equation

dzy 2
—+ Yy =cos"x
dx? Y



2. In a damped forced oscillations system m‘c% + c‘fi—“f + kx = Fjcoswt, the
amplitude of the steady periodic solution x,(t) = C cos(wt — «) is given
by

Fo

V (k= mw?)? + (ew)”

(5pts) (a) By analogy, in the RLC system LC?T? - R‘Z—? - % = Eycoswt, what is

the amplitude A(w) of the steady periodic solution @, (t) = A cos(wt—a)?

Cw) =

(10pts) (b) For which values of R (in terms of L and C') does the RLC system
above exhibits a phenomenon of practical resonance for the amplitude of
the steady periodic solution @,(t)?

(5pts) (c) In that case, what is the frequency of practical resonance in terms of
R, L and C?

(5pts) (d) Is it the same as the frequency of practical resonance for the amplitude
of the steady periodic current I,(t) = dd;ci”(t)? Explain.



3. Consider the mass-spring-dashpot system satistying the differential equa-

tion P y
X i
— +2— + 5z =0.
az g tor

z(1) ), find a 2 X 2 matrix A such that ‘fi—f = Ay.

(5pts) (b) What are the eigenvalues of A?

(5pts) (c) For each eigenvalue of A, find an associated (nonzero) eigenvector.

(5pts) (d) What is the general solution of the linear system le—; =Ay?

(5pts) (e) Is it critically damped, overdamped or underdamped? Justify your

answer.



4. Consider the first order linear system

. 030
—- =A% withA={304
040

(5pts) (a) What are the eigenvalues of A?

(10pts) (b) For each eigenvalue, find an associated (nonzero) eigenvector.

(10pts) (c) What is the solution if initially X(0) = | 1 |7



