| (8 points)

Which of the sketches on the last page best describe the trajectories of the system
x' = Ax. Also determine stability of the system if:

1.a=(49)
Type Stability -
2. A=(975)
Type Stability -
3. A=(17)

Type Stability




2
4. The equation %ﬁl - %jscx - ety = 0 is equivalent to the first order system

dx dx dx
(@) g = X1 (b) & =x2 (©) g5 =X1-x2
%(t—2=3X1+etxz %(t_Z =3x1 +etxp %(t_Z = X1+ X2
dx dx
(d) o = x2 (e) g =- X2
dx2 ¢ dx2 ¢
gt =e™x1 + 3x2 < = (et +3t)x2
5. The critical points of the system x =X - xy are
y =y (x+2)
(a) only (0,0) (b) (0,0) and (1,2) (c) only (-2,1)

(d) (0,0) and (-2,1) (e) (1,2)and (-2,1)



6. A fundamental matrix W (t) for the system X' = <_O1 %) X s

et g2t e2t e-t 2t e-t
@ (5 set) ®) (% 5ot ) © (% St

e—t 0 e—t ezt
(d) ( 0 eZt) (e) ( 0 e2t>

: -1 -4 : :
7. The matrix A = ( 1 -1 ) has eigenvalues r=-1=+21.
A real solution of the system X'= AX is
-sin 2t cos 2t 2 cos 2t

(a) e_t< cos 2t> (b) e_t< sin 2t ) (c) e_t< sin 2t )

(d) e2t(SNt) (o) et (ST



8. One solution of the system X ' = (8 _11 ) s X = (8) et. A second solution
x(2) s

@ (1) et ® (d) et+ (9) te

[l Partial Credit



9. Given the almost linear system x'=(y-1) cos x

y'=sinx+y-1

(a) (2 points) Verify that x=0, y=1 is a critical point.

(b) (6 points) Find the linear system corresponding to the given system near

H

(c) (6 points) Determine the type and stability of the critical point (0,1).

10. Two linearly independent solutions of the system



x(1>=(_14) e-3t and x(2>=(]) o2t .

(a) (5 points) A fundamental matrix W for this system such that X(t) = W (t) Cis

P (t) =

(b) (10 points) Setting Xp = W (t) U and using the method of variation of
parameters for the non-homogeneous system

X'=<lf—12> + < 22t> ,

find the equation satisfied by the components u’; up’, of U'.

(c) (7 points) Using the results of part (b) find a particular solution X, for the non-
homogeneous system.



