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Read Me First: Show al | essential work very neatly. Use
correct notation when presenting your conmputations and argunents.
Wite using conplete sentences. Be careful. Renmenber this: "="
denotes "equal s" , "O" denotes "inplies" , and "<" denotes "is
equivalent to". Do not "box" your answers. Conmunicate. Show

me the all magic on the page. Test #:

1. (15 pts.) (a) Suppose that f(t) is defined for t > 0. Wat
is the definition of the Laplace transformof f, «{f(t)}, in
terns of a definite integral ??

Hi(t)}(s) =

(b) Using only the definition, not the table, conmpute the Lapl ace
transf orm of

01 , 32t >0
f(t) = 0O
02 , t > 3 .

Hi(t)}(s) =

2. (10 pts.) Wt hout evaluating any inproper integrals and
using only the table provided, properties of the Lapl ace
transform and appropriate function identities, obtain the
Lapl ace transform of each of the functions that follows:

(a) f(t) = 12-sin?(4t) - 12t7-e*

Hi(t)}(s) =

(b) g(t) = 10-sin(t) -t2

Ho(t)}(s) =
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3. (15 pts.) Very carefully solve the followng initial value
probl eminvol ving an Eul er-Cauchy O D. E. :

X2y"(x) - xy'(x) = 10-1n(x)
y(1) =0, y'(1) =1

4. (10 pts.) Transformthe given initial value probleminto an
al gebraic equation in 9{y} and solve for ¥{y}. Do not take

inverse transfornms and do not attenpt to conbine terns over a
common denom nator. Be very careful.

|.V.P.: y"(t) - 4y’'(t) - 5y(t) = 4-sin(5t)cos(5t)
y(0) =2, y'(0) =-1
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5. (10 pts.)

The equation x?-y" + x(x + 3)y’' - 8y = 0 has a regul ar
singular point at X, = 0. Theorens 6.2 and 6.3 inply that there
is at least one nontrivial solution of the form

yl(x) = ’X ’rzcnxn
n=0

and that the series converges for each x satisfying 0 < |x| < R
for sone constant R > 0. \Wat can you tell nme about the exact
value of r for the ODE above? [ You need not concern yourself with
the val ues of the c, s.]

For problems 6, 7, and 8 suppose that x, = 2mis a regular
si ngul ar point of a honngeneous linear differential equation of
the formy"(x) + Py(x)y’ (x) + P,(x)y(x) = 0. G ven the indicial
equation provided, use all the information avail able and Theorem
6.3 to say what the solutions |look Iike without attenpting to
obtain the coefficients of the power series involved.

6. (5 pts.) Indicial equation: (r - (14/3))(r + (7/3)) =0

yi(x) =

y2(X)

7. (5 pts.) Indicial equation: (r - D(r - 1) =0

yi(x) =

y2(X)

8. (5 pts.) Indicial equation: (r +2m(r - M =0

y1(X)

y2(X)
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(5 pts.) Using only the definition of the convolution in
ernms of the definite integral, compute (f*g)(t) when

(t) = 60t and g(t) = 10-t

f*

9)(t) =

9
t
f

(

10. (5 pts.) Suppose that f and g are functions defined for
t >0 with Laplace transforns given by ¥{f(t)}(s) = s* and
9{g(t)}(s) = (s? + 9)'1. Obtain the follow ng Laplace transform

H(f*g)(t) + 4e™ f(t)}(s) =

11. (10 pts.) If y(x) = E:cnx” is the solution of the initial
n=0

val ue problemy” - 4xy' = 0 with y(0) =0 and y'(0) = 1, obtain
the recurrence formula for the coefficients of y(x). Wat are
t he val ues of cq Cy, ..., C,°?

8

12. (5 pts.) Conput e ‘;‘fl{F(S)} when F(S):(S—l)(82+1)

THF(s)} =

Bonkers 10 Poi nt Bonus: El sewhere evaluate the foll ow ng inproper

i ntegral : J:sin(4t)cos(2t)e‘dt



