MATH 215: MIDTERM 2: MARCH 20th 2014 (R. ¥Froese, M, Ward)

Closed Book and Notes. 50 minutes, Fotal 50 points

PROBLIEM 1: (20 Points) Let w be a positive constant, and let y(1) solve
Yy 4 0Ly 4 Ay = sin(wt), 120.

i) Calenlate the steady-state solution in the form y = Rsin(w! — ¢) for some R and ¢ to
be found. {Recall: sin{A ~ B) = sin(A) cos(L3) - sin(B) cos(A)).
i) Give a qualitatively accurate plot of the amplitude R versus w.
i1} Give a qualitatively accurate plot of the steady-state solution ¥ versus £ when w = 2

and when w == 20. What are the two key diflerences in your two plots?

PROBLEM 2: (15 Points)
i} Lot
) i
GHg) = s and  Ffs) = 7T 8).
() s{(8% -4 28 - D) () )
Clompute the inverse Laplace transforing ¢(4) and f(#).

i) Caleulate the solution (1) to

5 H0< <

i 2y 4 By = { 0 with  y(0) = 0. »(0) =1,

ifm =i

by using Laplace transforms. (Hind: Part 1) may be helplal here).
i) Caleulabe linigac y(1), explaining your veasoning. (Hint: No calculations are needed

here).

PROBLEM 3: (15 Points) For £ > O, let y{{) solve

127 Aty Ay = VL with  y(1) = 4/9. (1) =0.

i) Given that yp = £ solves the homogeneous problem, find the solution to the initial
value problem.
i) Show that the wronskian 1 between any two solutions to the homogeneons problem

st have the forn W= ¢f* for some constant ¢ independent of ¢,
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