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la) Use the methods we've been discussing to find the general solution to the system of differential
equations

x' (1) 0 1| x
y' (1) -8 -6y
(8 points)
=AMA+6)+8=A"+6L+8=(A+4)(A+2)
-8 -6—A
A =-4 the homogeneous system is
4 110 4 110 1
= yp=
-8 =210 0 0|0 - -4
A =-2 the homogeneous system is
2 110 2110 1
— = yp=
-8 -410 000 - -2
Thus the general solution is
x(1) B 1 B 1
=ce?! +c, et
oy | 47 -2

1b) For any solution [x(?), y(¢) ]T to the first order system of DEs above, what is the second order
differential equation satisfied by x(#) ?
(2 points)
The first order system reads
x'(t)=y

y(t)y=-8x—6y.
Thusx''=y'=-8x—6y=-8x— 6x" . Wecan also write this DE in the usual form for an unforced
undamped mechanical or electrical system

x'"'"+6x"+8x=0.
(And we continued this discussion in class after the quiz, remarking once again on the correspondence
between Chapter 5 and Chapter 7, in the cases where first order systems of DE's arise from converting

n'™ order linear DE's to systems of n first order linear DE's.)



