Math 265 Quiz#13: 7.1,7.2

For Division 7, Section 3:

1. 6 points. Find the general solution for
’ _ 3 4 R ES! (t)
x'(t) = {_2 3 x(t), x(t)= ()]
2. 4 points. For each of the following dynamical systems, determine the nature of the

equilibrium point at the origin and describe the phase portrait.

(i) 2 points.

X/ (t) = [_1 2] x(t).

(ii) 2 points.

SOLUTION.

1. 6 points. The characteristic polynomial is (A — 3)(A + 3) + 8 = A — 1 and the roots
are £1. The associated eigenvector are

1~ [_21} ,—1 -~ {_11] — x(t) = by [_21} e’ + by [_11} e,

2. 4 points.

(i) 2 points. The characteristic polynomial is (A —2)% +5 and the roots are 24 /5.
We have complex roots. Hence, the origin is spiral. The real part is 2 > 0;
therefore, it is unstable and goes outward.

(ii) 2 points. The characteristic polynomial is (A — 2)(\A + 2) — 5 and the roots are
+3. We have real roots with different signs. Hence, the origin is a saddle point.



For Division 8, Section 2:

1. 6 points. Find the general solution for

v =% 2)|xo xo- ).

2. 4 points. For each of the following dynamical systems, determine the nature of the

equilibrium point at the origin and describe the phase portrait.

(i) 2 points.
(ii) 2 points.

SOLUTION.

1. 6 points. The characteristic polynomial is (A — 2)(A + 2) + 3 = A? — 1 and the roots
are £1. The associated eigenvector are

o [ [V = s =n [ n] e

2. 4 points.

(i) 2 points. The characteristic polynomial is (A + 3)* — 16 and the roots are —7, 1.
We have real roots with different signs. Hence, the origin is a saddle point.

(ii) 2 points. The characteristic polynomial is (A+3)?+ 16 and the roots are —3+44.
We have complex roots. Hence, the origin is spiral. The real part is —3 < 0;
therefore, it is stable and goes inward.



