MATH 225, FALL 2017 - HOMEWORK #7

Due Thursday, November 9

Section 7.3, page 365: 4, 9, 21, 22, 27, 31
Section 7.4, page 374: 4, 10, 22, 27, 31

Section 7.3

Problem 4: Using linearity £ {3t* — 2¢> + 1} = 3.2{t*} —2.2{t*} + L{1} =3 (%) -2(Z) + L1 =2 — 4 + 1 which is
defined for s > 0.

Problem 9: Using Table 7.2, £ {e 'tsin(2t)} = Z{te *sin(2t)} = (—=1)' L (L{e *sin(2t)}. Using Table 7.1, Z{e~*sin(2t)}

m. The derivatvie of this function is % Therefore, Z{e~ttsin(2t)} = (—1)' L (L{e sin(2t)} = -1 (((;f(lsﬂ
4(s+1)
((s+1)2+4)2"

Problem 21: Using the translation property, Z{e cosbt} = Z{cosbt}(s —a) = e
Laplace transform of cosbt (which is a function of s) evaluated at (s — a), not multiplied!

Note: Z{cosbt}(s —a) is the

Problem 22: We know when n = 0, ,Z{to} = {1} = L. Using formula 6, Z{t"} = 2{t" -1} = (-1)" - 43 (1)) =
(—1)";;( L), At this point, notice that 2 41 = (—1)(—2) o (=n) o = (=1)"(1-2+ - n) i = (—=1)"(n!) . Therefore,

(—1)";; (1) = (=)™ (=D)"(n) 7 = (—1) "(n!) 7. However, note that 2n is always an even integer; which means (—1)%"

is always equal to 1. Therefore, we get W as the final solution.

Problem 27: Use the hint. Since f is piecewise continuoue and of exponential order its Laplace transform exists. Let F(s)
be the Laplace transform of f. Then, by definition, F(s fo e St f(t)dt. Then, integrate both sides with respect to s,
[ F(s)yds = [7[[ et f(t dt] ds. Then, by Leibniz’s rule we 1nterchange the order of integration so that [~ F(s)ds =
Iz e_Stf(t dsldt = [;° f dt = [;° f(t) = 3{@} Therefore, %f{@} =4 [ F(s)ds

lim F(a) — F(s) =0— F(s) = —F( ) (using the result of part (b) in Problem 26 because F(s) = Z{f}(s). So, F(s) =

a— o0

[ F(u) du.

Problem 31: Z{g(t)} = [j e *'0dt + [ e*'f(t — c) dt. The first integral is 0. For the second integral, let ¢t = z + ¢, so
that it becomes [} f(z)e=*+9) da = [ f(x)e e~ %dx = e7*¢ [[° €% f(z) dz = e > L{f}(s).

Section 7.4

Problem 4: f‘l{s%_g}(t) LY 2+32}( ) = %.Z‘l{ﬁ}(t) = 3 sin3t
_ 1 1 - s+1/4

Problem 10: Dzﬂ 1{262+5+6}( ) 1{2(52-‘1-6/2—‘,-3)}( ) - «i/ﬂ 1{%}(t) SO, §$ 1{W —
5 VAT/4 1,—t/4 VATt 5 _—t/4 VATt
7 i v () = cos(*5) — e sin(¥5H)
Problem 22: To compute £~ {; S1+(131+3) }(t), first use partial fractions to decompose the rational function % =

s+3 B = s+ 11 Therefore, A+ B =1and 3A— B = 11. Solving this system yields A =3, B = —2.
So we get L~ 1{(3 514;(1§1+3) Hi) = o — Z53() = 3¢t —2e75,

)=



Problem 27: In order to do this problem, first solve for F(s) :F(s)[s* — 4] o= F(s) = S% Co = (s+1)(si2)(572)'

s+1
Then, use partial fractions to decmopose the rational function m = Sfl + sz + ng = A(s> —4) + B(s* — s —
2) + C(s*> + 35+ 2) = 5. Therefore, A+ B+ C =0, =B+ 3C = 0, and —4A4 — 2B + 2C = 5. Solving this system yields
A= 72, B = g, C = % Then, we are solving = gf*l{g(s_fl) + 4(s5+2) + 12(55_2)}(75) = *geit + 367% + %6%'

Problem 31: The Laplace transform, by definition, is a definite integral. So, the discrete points at which the function is
defined do not matter. Therefore, Z{f1} = L{t} = &, L{fo} = L{t} = &, Z{f3} = Z{t} = %. By definition of the
inverse Laplace transform, the function f = Z~1{F(s)} must be continuous. Since f; and f; have points of discontinuity,
the inverse Laplace transform of 1/s% is f(t) = t.



