Final Exam , Fall 1995 Solutions

1) (a) y(x) =[C + cos()ft (b) y(x) = sec(x)
2) (a)y(x)=e&*C+Xx) (b) y(x) = &*(x - 1)
3) (a) y(x) = ge?™ + cpeX (b)Y = -4x + 3
(c) Simply add the above two solutions.
4213 (@)A2(A-2)(A-4) (b) A=0,2,4 (0 is multiplicity

(c) No. Det(A) = 0.

(d) The eigenvectors for = 0 aref(1)= (0,1,0,-2) and(2) = (-
1,0,1,0)
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6) (a) r=1 multiplicity 2
(b) & =(1,-2) ,n=(0,1) +c(1,-2), so x(t) <& + (Et+n)et
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(7) (3) x'=x2, X2'= X3, X3'= X4, 0001
X4'= —X4 + 5x3 +X2 (b) 01541
(c) rA+r3-5r2-r =0
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(d) (e”) " =e"™, so rewrite above with-t —t
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9 (@)% —( % ) B)XO =(23]e
(c) X(t) =(% e'+2 ‘I’)ezw(:%)e‘ﬂt

10 (a)A ==x2i. Type is Center. Rotation is CCW. Stable

(b) A = -1x4i. Type is Spiral. Rotation is CCW. Asymptotically
Stable.

(c) A = 1x2i. Type is Spiral. Rotation is CW. Unstable

(d)A =-2,1. Type is Saddle, Eigenvectors (1,2) and (1,3). Unstable.



