Name:
Math 3820- Midterm Exam #3 - April 18, 2005

1. (15 points) For each F(s) calculate the inverse Laplace transform f(t) = L7 {F(s)}.

a.

4
PO == 2310
b. -
F(s) =5+ ()
C. s 4
P =G+

2. (10 points) Find the Laplace transform of:

f(t) = /t e sinh(v)dv

0

3. (25 points) Find the solution of the initial value problem (your solution may not include
any convolution integrals).

Y+ 2y + 2y =1—ug(t); y(0)=1, 3(0)=—-1

4. (15 points) Determine £{y} where y is a solution to the initial value problem. You do
not need to solve for y.

" [t o<t<1 _ e



5. (15 points) Match the seven initial value problems below with the graphs of their solu-
tion on the attached sheet.

——a Yy +4y=0(t—m) —(t—2m), y(0)=0, ¥y(0)=0
by +3y +4y=0(t—7)—0(t—2m), y(0)=0, y(0)=0

ey +y+dy=0(t—m)—0(t—2m), y(0) =0, ¥(0)=0
d Y +Y+Ay=0(t—m) =t —2nm), y(0) =0, ¥(0) =2
e Y+ +Ay=0(t—7)—0(t —2m) + cos(t), y(0) =0, y'(0) =0

Ly +y=f(t), y(0)=0, ¥ (0) =0 where:

100

f( + 22 Ukﬁ

g yY+y=f(t), y(0)=0, ¥'(0) =0 where:

100

f(t) ) +2 Z ) U 14 (2).

6. (15 points) Give the definition of the Laplace transform F(s) = L{f(¢)}. Give an
example of a function whose Laplace transform does not exist.

7. (5 points) Explain why cos(s) cannot be the Laplace transform of a function. You may
cite any theorem proved in class or on the homework.
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