MA 238: TEST 2 (11/10/04)

INSTRUCTIONS: Write your name on the answer sheet and show all the
necessary work for each problem.

1. (i) Find general solutions for the equations:

(a) o' +5y +4y =0, (b) o' —6y' +13y=0, (¢) y"+5y=0.

(i) Find the solution of the IVP:
y'+4y' +4y =0, y(0)=1, y(0)=1

T

. Find a particular solution of 4y” + 4y’ + y = 2xe™".

w N

. Give the equation y” + y = sinx.
(i) Find a particular solution y, for this equation.
(ii) Find a general solution for this equation.

W

. Set up the appropriate form for y, without determining the values of the coefficients.
(1) y" =2y +2y = e**zcosw (2) o' =2y + 2y = xe"cosx
(3) v =2y +y=uwe"

5. Use the method of variation of parameters to find a particular solution to

y// _4y — e:c —|—6_2x.

6. [Bonus| (i) Verify that y; = z and y, = x* are two linearly independent solutions of

i 2l 2
Yy -y +5y=0
T T

on (0, c0).
(ii) Use the method of variation of parameter to find a particular solution of
2 2
y// _ 7y/ + Sy = 1’5/2
x x

on (0,00).



Answers:

L. (i) (a) cre™ + ce™™; (b) 163 cos 2z + cpe®@ sin 27; (c) ¢; cos /b + g sin /5.
(ii) (14 3z)e >,

2. (2 + 8)e 7.

3. (i) —3zcosz; (ii) ¢; cosz + crsinz — sz cos .

4. (1) [(Apxr + Ay)cosz + (Bor + By)sinz]e®; (2) z[(Aoz + Ay)cosz + (Box +
By) sinz|e**; (3) z*(Az + B)e®.

1 1., —2z 1 -2z
5. —(z€" + qze™ ™ + e ).

6. (ii) gpa”2.



