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The first step was completed in example 3 of the previous section, where
from £{y"+ky} = £ {e=*} we found

] v - 4
ransform differential equation _ ]
;nd solve for Y (s). () s+ ks +

Recall that the initial conditions f the

derivative term,

l 4
+
wert Y (5} to find the solution of (s+k(s+3) s+k
the initial-value problem.
k#0 ®

—-——-—> W EXAMPLE 8 Solve the initial-value problem

X)) +4x(6) =0, x(0) =2, £ =—L.
Z&E —odes TP

Let X (s) = £ {x(r)}. Use entry | of table 10.2 and the initial conditions
to transform the entire differential equation:

ransform differential equation. Ie {x_"(!) + 4x(r)} =L {x”(t)} +4L0{x(n)}
= $2X(5) — 5x(0) — x'(0) + 4X (5)
=X -2+ 1+4X
= 44X -2+ 1=0.

Solve for X:

25 — 1

Now determine the inverse transform,

Solve for X (s5). X(s) =

Invert X (s). ()= £t {X({s)} = £t [25 —! ]

st +4

PYR LI PRy S
s2+4 s244)7

With the aid of entries 5 and 6 in table 10.1, we find

~ £t ul = Cos§ 2t
s24+4 ’
1 1 2 1
—1 -1 .
= — = — sin 21.
L lsz+4} 2£ [32_*_4} 2sm

Combining these resuits gives the solution of the given initial-valye
problem, -

4

i ;
{
Solution of initial-value problem ' x(t) = 2cosdt — —l-sin PI |
2
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s

pexercises 1-6, (a) &'t
rite the given transform as an appropriate product (b) e~* cosmt
and use the convolution theorem to find its inverse.

se partial fractions to write the given transform as an (c} e ¥2(t* + 4)
4ppropriate sum and find its inversg.

(iii) Confirm the inverse result using DELAB. In exegejses 14-21,

(1)) Working directly from the differential equation, find

': 4 : the transform of the solution of the given initial-value
s(s +4) problem.
{ 3 {ihInvert that transform to find the solution of the initial-
3 _
G-+ 3) value problem.
1 Find the solution of the initial-value problem by an-
3. T 16 other method and verify that the solution obtained by
s Laplace transforms is correct.
. ﬁ_s_z_ _ {iv) Use DELAB to confirm both the transform and the so-
(s+ DG +4) lution resuit.

) . ~ B
AR T ywﬁy—3.y(0)—2

15. y ~ 6y = sin3¢, y(0) = 5
§

: (Hint; Use s> 49 = (s + 3i}(s — 3i) and e =
st49
cos 3 + i sin3z.)

16. ¥ 44y =cosme, y(0) =0

. 17]2y" + 8y = 67, y(0) = -2

Inexercises 7—12, find the inverse of the given transform. Con-

firm the inverse using DELAB. 18.3x"/16 + 1.41x" + 2x = 0, x(0) = 0.75, x'(0) = 0 (See
exampte 22 of section 6.4.)

6
Cs’—Ss + 4 |19.ix"+4x=cosm,x(0)= 1L, x =4
@ 3s 20, x" + 4x = sin2t, x(0) = 1, x'(0) = 4
252 —35+5
2t x" - dx' +4x =0, x(0) =2, (0) =2

s—1 .
"3 — 155 4 12 22. Example 7 uses Laplace transforms to solve the initial-
value problem
25+ 3
Ts2-25 42 _ Y rky=e,  y(0) =4
3-2 :
| It finds
s2—25 45
245 () = (14k - 13)e™ 4 e
"si4ds+1 k=3 '
3. Use £ {e"’ f (t)} = F{s —a) with an appropriate choice of (a) Verify by direct substitution that this solution is cor-

f to find the Laplace trafisform of each of the following. rect.

i
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Midterm Course Feedback

Your anonymous, thoughtful feedback on how the course is going so far may help all of us
make adjustments that improve your course experience.

Please rank the following, with I being the lowest and 5 being the highest

The material is being taught at an appropriate pace I 2 3 4 5
The professor responds to emails in a timely manner 1 2 3 4 5
Grades for assignments and exams are given in a timely fashion 1 2 3 4 5
The professor encourages in-class participation 1 2 3 4 5
'The professor offers help outside of class time 1 2 3 4 5
The professor speaks clearly and audibly 1 2 3 4 5
The professor provides clear and concise explanations 1 2 3 4 5
1. How much time (outside of class) do you spend working in this course?

2. Please identify one or two specific things that you like about this course.

3. Please describe one or two specific things that the instructor(s) could do to improve
student learning in this course,




