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1. (30%) Consider a driven undamped mass-spring system described by the initial-value
problem

¥’ + wiy = K sin® wt where ¢(0) = 4'(0) =0

(2)(10%) Discuss why there are two frequencies (w = wy,ws, assuming w; > wy) at
which the systemn is in pure resonance.

(b)(20%) Obtain the solutions of the initial-value problem for w = w; and.w = ws.

2. (20%) If F = cV(1/r), where c¢ is constant and r =zi -+ yj + 2k is a position vector
with ||r| = r, find the flux of ¥ through the sphere z? + 32 + 2% = a2,

3. (25%) The steady temperatures in the circular ring shown in Figure 1 can be described
by the following Laplace equations.
Uy + 2t + Fugy =0.
Find the steady-state temperature u(r, 8).

y

Figure 1: Ring in Problem 3

4. (25%) All of the questions below refer to the following matrix A
120 -1
A<loat )
(a) (5%) What is the rank of A7
(b) (8%) Find a basis for the nullspace N(A) of A..
(¢) (5%) Does there exist a vector b € R® such that Az = b has no solution?

(d) (7%) Find all solutions of Az = g] . Express your solution in the form z =

Tparticular T C1Z1 + C2T2 Where 1, Zo are special solutions.






