MATH-2400 Fall ’05 Exam #2

1(a) (9p.). Consider the differential equation y” —4y'+5y = e* sint+t?. Find the general real
solution of the homogenous equation. Determine a suitable form for a particular solution Y (¢)
if the method of undetermined coefficients is to be used. Do NOT evaluate the coefficients.
Ans: Y = Ajte*sint + Bite* cot s + Cot? + Cit + Cy

(b). (4 pts) Find a particular solution of y” + 4y = 2¢* + 1. Ans: Y = (1/4)(e* + 1)
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-3
1 _1] Ans: A = -2+

2(a) (6p.) Find eigenvalues and eigenvectors of the matrix [

i = [ ! jFlz ]
(b) (8pts) Use the method of variation of parameters to find a particular solution of the

equation y” + 2y’ +y = —2e7'/t.

Ans: Y = —2te " Int+[cie "+ cate™!] Addition of any homogemeous solution still leaves
it a particular solution].

1

3.(a) (9 pts) The matrix A = [ .

_;) 1 has 24 2¢ as eigenvalue with the corresponding

L ] . For the system x’ = Ax

eigenvector [ 19

(i) Write down a real general solution. Ans:
C’le%([ _1 ] cos 2t — [ _(2) ] sin 2t) + Czezt([ _1 ] sin 2t + [ _(2) ] cos 2t)

(i) Solve the initial value problem with 3 = 1,22 = 1. Ans: C; =1,Cy = —1.

(iii) In the zixa-plane (phase plane) sketch the solution curve (trajectory) passing through
the point (1,1). Ans: Solution is spiraling to co counter clockwise.

3.(b) (4 pts) Rewrite the 2nd order differential equation y” + tsiny = t* as a system of two
first order equations. Ans: x) = xy, 75 = —tsinx; — t*

4. (10p.) The matrix [ _i _; ] has eigenvalues —3 and —1 with the corresponding

eigenvectors l _i ] and [ 1 1 . (i) Solve the initial-value problem:
dx dy

A 1| 5 11|
Ans.[y]—Q[_lle +2[1]e

(ii) In the xy-plane sketch the phase portrait of the system. Ans: It is a sink node.



