Exam Question
Topic: LaplaceODE
Suppose that

S5yy — 10y; — 13y + 11y; + 13y =
Yy + 13y; — 2y, — 1351 — 29y, = 0,
and that y1(0) =1, %1(0) =4, 1(0) =1, 35(0) =3.

3
p°+6p —19

dh find .

(p* —2p—3)(p*> — 2p+ 10) and hence find y, ()

Show that ¥, =

Solution
Transforming the differential equations gives

5(p° —p—4) — 10(pyh — 1) — 13(g2 — 1) + 1151 + 137, = 0

= (5p° — 10p + 11)g, + (—13p + 13)g = 5p — 3 (1)
(p°%2 —p —3) + 13(pyr — 1) — 2(py2 — 1) — 1351 — 295> = 0
= (13p—13)ij1 + (p° —2p — 29)y> = p+ 14 (2)

Now (p* —2p —29) x (1) — (=13p+13) x (2) gives

5(p* — 4p® + 11p? — 14p — 30)5, = 5(p° + 6p — 19)

Lo p® +6p— 19
U= = 2p—3)(p? — 2p + 10)
—1 3
=1 = P

b-17-2 " -1
= y1(z) = e “(cosh 2z + sin 3z).



