Part I Problems and Solutions

Problem 1:

Find the solution satisfying the initial conditions:

y'—y=x7 y(0) =0, y'(0) = -1

Solution: y;, = c1e* +ce™ ™.

Try:
Yp = a1x2 + arx + as
/!
Yy =2m
2 2
X° = —a1x° — arx +2a; — as

Thus a; = —1,612 = 0,613 = —-2.50

y=cie* +ce* — x> =2

y(0) =0givesusc1+¢c2—2 =0; ¥y (0) = =1 givesusc; —c2 = —1,s0¢1 = %,cz = %
Thus,
1
y= Ee"—{—%e"‘—xZ—Z

Problem 2: Find a particular solution to the DE

v ' —y —2y=3x+4

Solution: y, = Ax+B »0—A—2(Ax+B) =3x+4— A= -3,
B=-32,50 yp=—3(6x+5)

Problem 3: Find a particular solution to the DE

y® 44y’ =3x -1
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Solution: Since iy’ = 0 for y =constant, try

yp = Ax* + Bx = x(Ax + B)

y, =2Ax + B
y, =2A
y, =0

Thus, y,’ + 4y}, = 4(2Ax + B) =3x -1 - 84 =3,4B= —1,50 A = § and B = —}. Thus,

yp = 5 (3%~ 2x)
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