Math 206 Complex Calculus
Quiz-4
Solutions

April 17, 2003 Ali Sinan Sertoz

1-a) Use Laplace transform techniques to solve the following differential equa-
tion:

')+ f'(t) — 6f(t) = 50sint, with f(0) = —1, f(0) = —7.

Solution 1-a:

L(f(1) F(s),

L(f'(t) = sF(s)— f(0) = sF(s) + 1,
L(f'(t) = s°F(s)—sf(0) = f'(0) = s°F(s) + s + 7,
Lisin(t) = —

Then the DE becomes;

(s*+s5—6)F(s)+ (s +8) = %,
—53 — 852 —s5+42
219 _6)F(s) = —
(5 +2 - 6)F(5) o
B _(52+2—6)(s+7)
B s2+1 ’
F(s) = ° 7( =
5= s2+1 s2+1)°
Recalling that
s
L(cost) = IR and
1
L(sint) =
(int) = S

we get:
f(t) = —cost — Tsint.




1-b) Use Laplace transform techniques to solve the following differential equa-
tion:

F(E) + 2 (t) — 8£(t) = 85cost, with f(0) = —9, f/(0) =2

Solution 1-b:

L(f(t) = F(s),
L(f'(t) = sF(s)— f(0) = sF(s) +9,

L(f'(t) = $*F(s) — sf(0) — f'(0) = s*F(s) + 95 — 2,
Llcos(t) = ——

Then the DE becomes;

85s
125 —8)F 16) = ——
(s + 25— 8)F(s) + (9s + 16) 2T
—9s3 — 1652 + 765 — 16
2425 —8)F(s) =
(s 425 — 8)F(s) 211 ,
(" +25—-28)(95s—2)
B s2+1 ’
s 1
F(s) — — ) .
) 9(32+1>+ (52+1)
Recalling that
s
L(cost) = CRE and
1
L(sint) =
(sint) s2+1’

we get:




