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Math 224 Exam 4
March 30, 2015

1. Consider the system %— = AY, where A = (:13 :411)

(a) Find the eigenvalues of A.
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(b) Find the eigenvectors of A.
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_ (c) Find the general solution of the system.

é We  lenow Yk TqC kW areg«w&u{ ew omd m«lq
ow (up to Scdhar wolfipheation ) ey, Hon e

W Wotm TS

Y(Jc\: et\/o ¥ te_t\/‘) wher :LA_A[M[O

(75



(d) Find the solution of the system with the initial condition Y (0) = (é)

ol b v v (3 3) (1) ()

> - e () reet(d) |

LA

(e) Sketch the phase portrait, including the solution curve with the initial condition
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2. Consider the one-parameter family of linear systems given by
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(a) Sketch the corresponding curve in the trace-determinant plane.
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(b) Identify which types of behaviors the system exhibits for which values of a.
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3. Suppose a block with mass 1 is attached to the end of a spring with spring constant 5.
The block is subject to a damping force proportional to its velocity, with a damping
coefficient 4. Finally, an external time-dependent force of cos 2t acts on the block.

(a) Write a differential equation which models the behavior of the block.
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(b) Find the general solution of your differential equation.
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(c) Describe the long-term behavior of the block.
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(d) Suppose that at time 0 the block is at rest and the spring is stretched so that the
block is a distance 1 from its equilibrium position. Determine the position of the
block for all times ¢.

5(03 =1, uie)=0
2 b(_t\_—_ k\ef% c0S (£) +\,e_2_e'2'e sia (gt) f‘é‘g((os(lt)+2'37u(2k\\

B = -2 € (031 ~ 1 €% STalt) ~2k, € sTalt)
t ke cos (¥) - & (-sia (28) +gcos (26))

9
= oylod: Rk o+ e = |

- A | & ?
G'(0) ey v, + 122
=) - 64 = = ,_L_Q,__\Z'a‘IQ_LQ
A 63 S
~
= yuey = e 5 cost) F U2 ZFsTale) ¢ L (cos(z8) +§stulze))
—




