Homework # 18 ( Soluhons J )
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To evaluate the integral we use integration by parts with u = ¢ and dv = ¢~*'dt. Then du = dt and

v =—e"%/s. Thus
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by L’Hopital’s Rule if s > 0.

12. Using the method of partial fractions, we write
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Putting the right-hand side over a common denominator gives A(s —2) + B(s — 1) = 5, which can
be written as (A + B)s + (—2A4 — B)=15.Thus, A+ B =0,and —24 — B = 5. This gives A = —5

and B = 5, s0
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Thus,

14. Using the method of partial fractions,
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Putting the right-hand side over a common denominator gives

A+ 1 —2)+ Bs(s —2) + Cs(s + 1) = 252 + 35 — 2,

which can be written as (A+ B +C)s2 + (—A-2B+C)s—

24 =25435—2.S0, A+ B+C =2,
—A—-2B+C=3,and ~2A = —2. Thus A

=1,B=-1,and C = 2, and
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Hence,



16. (a) Taking Laplace transforms of both sides of the equation and simplifying gives

P [d—y] +5.L0y] = Ll

dt
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and y(0) = 2 gives
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(b) Solving for L[y] gives

£ly] = 2 N 1 243
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(¢) Using the method of partial fractions,
2543 A 4 B
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Putting the right-hand side over a common denominator gives A(s + 1) + B(s + 5) = 25 + 3,

which can be written as (A4 + B)s +(A+5B) =25+3.S0A+ B = 2,and A 458 = 3.
Hence, A=7/4and B = 1/4 and we have

7/4 1/4
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Therefore,

(d) To check, compute

and y(0) =7/44+1/4=2.



22. (a) Putting the equation in the form
dy
< _2y=14,
ar

taking Laplace transforms of both sides of the equation and simplifying gives

L _Z—i’_ - 2Lyl = L[]
Using the formulas
L _%- =sLy] - y(0),
and
L[] = nl/s"H,
we have
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The initial condition y(0) = 0 gives
1
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(b) Solving for L[y] gives
1
Lyl = ———-.
M=ac=3
(¢) Using partial fractions, we seek constants A, B, and C so that
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Putting the right-hand side over a common denominator gives As(s —2) + B(s ~2) +Cs? = 1,
which can be written as (A + C)s? + (—2A + B)s — 2B = 1. This givesus A + C = 0,
—2A+ B =0,and —2B = 1. Hence, A = —1/4, B = —1/2,and C = 1/4, and we get
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So,

(d) To check, we compute

and y(0) = 1/4 — 1/4 = 0, so our solution satisfies the initial-value problem.



