Math 2070 Section 1 Homework 5 Due: September 28, 2015

Instructions. Do each problem showing your work. Answers alone are not sufficient.
Label each problem clearly, and write neatly, in a logical sequence.

Do the following problems from the text:
Page 139: 12, 24, 28

Page 149: 8, 12

Page 163: 4, 8, 10, 16, 22, 24, 28

Page 139:

12. Use the technique of distinct linear factors (Page 136).

5S+9 o Al I A2
(s—1)(s+3) s—1 s+3
where A; = bs Y = 14/4 = 7/2 and Ay = bs Y = —6/(—4) = 3/2.
s+ s=1 s—1 s=—3
Thus
55 +9 3/2 7/2

(s—1)(s+3) 3+3+s—1

24. Use Theorem 1 Page 129 to compute the (s + 2)-chain:

5s2—3s+10 A N pi(s)
(s+1)(s+2)2  (s+2)2 (s+2)(s+1)
552 — 35+ 10
where A; = 0" — o5+ 10 = —-36
s+1 ——2
1
and pi(s) = S+2(532—33+10—(—36)(s+1)):S+2(532+33s+46)=5s+23

Continuing gives

55 + 23 o A2 1 pQ(S)
(s+2)(s+1)  s+2 s+1
where A, = b5 123 =-13
s+1 s=—2
1
and m@)_-S+2@&+%—C&$@+1»—S+2@&+3®—18

Thus
552 — 3s + 10 —-36 13 18

Gr0)Gr2? (3127 s+2 s+l
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28. Use Theorem 1 Page 129

82

to compute the (s 4 2)-chain:

(s+27(s + 1

where A,

and  pa(s)

Continuing gives

—35 — 2
(s+2)(s+1)2

where A,

- Ay pi(s)
(54 2)2 (s+2)(s+1)2
N (s+1)?] = -
= LRSI
=38 —=85—4  —(3s+2)(s+2)
- 5 = p— . =—(3s+2)

A pa(s)

T sr2 T Grap

—3s5 —2
N (s+1)? [y -
1

and  pa(s)

82

Thus

(=35 —=2—(4)(s+1)*) = —(45 + 3)

s+ 2
4 4 —4s — 3

(5+2)2(s+1)02

(5 +2)2 + s+9 + GG+ 12 Now continue using Theorem

1 Page 129 or replace s by (s + 1) — 1 in the numerator of the last fraction to get

52 4

4 1 4

(s+22(s+1)2 (s+2
Page 149:

5+2+(5—|—1)2 s+1

E

8. Use Theorem 1, Page 129, to compute the (s + 1)-chain:

4s

(s*+1)%(s +1)

where A,

and  pi(s)

Now compute the s + 1-
orem 1 Page 143. Since

_ Ay pi(s)
s+1 (s241)2
4s
CESE =
s=—1

s* 4252+ 45+ 1
s+1

e 1(45 — (=1)(s*+1)?) =

2 — s> +3s+1

s3—s2+3s+1
<S2 + 1)2
s = i is a root of s> 4+ 1, an application of this theorem

chain for the remainder term using The-
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gives
$—s*+3s+1 Bls+C’1+ p1(s)
(s*+1)2 (s +1)*  (s*+1)
P-4+ 3s+1
where Bji+Cp, = S ;_ st =20+ 2
= 31:2 andC’l;Q
1
and pi(s) = 82+1(83—S2+38+1—(2S+2)(1))
3 —s+s—1
= =s—1.
s2+1

s

Since the remainder term — n
s

complete partial fraction decomposition is

] is a simple partial fraction, we conclude that the

4s 258 + 2 s—1 1

Er16+D) (P #5115+l

12. Use Theorem 1, Page 129 to compute the (s — 1)-chain:

30 A pi(s)
(s2—4s+13)(s — 1) s—1 (s2 —4s+13)
30
h Al = ——————— =3
A = g ) N
1 —3524+125 -9
and pi(s) = (30 — (3)(s? — ds + 13)) = 0 2
s—1 s—1
= —35+9
: . —35s+9 . . .
Since the remainder term 71113 is a simple partial fraction, we conclude that
s2 —4s
the complete partial fraction decomposition is
30 B 9 —3s n 3
(2 —4s+13)(s—1) ((s—2)2+9) s—1
Page 163:
4 1
4. L7} =2L7 0 ————— b =273/
{2s+3} {s+(3/2)} c
. . . 25 =5 —11 2 [ 255
8. Partial fractions gives 513y = 51 3) + Gra Thus £ {(s+3)3} =

—11

Tt2€73t + 2t673t.
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10.

16.

22.

24.

28.

e o) =

2
= 28 3 So

(2+9)(s—1) s—1 32+9+32+9'

5s + 15
5—1{( S+ }:—20083t+sin3t+26t.

s2+9)(s—1)
s—2 \/g
=2 +/8 . Thus
A1 (s- 2P+ (VP ¥ (s -2+ (VAP
—1 2s +4 2t %
L — 7 Y = 92e®cos V8t + V8e sin V8t
s2 —4s+12
s—3 2 s—9
= — .Thus L7 ——————— 3 =¢3t 2t—
2 —6s+13 (s—32+22 (s—32+22 {52—65—1—13} e

We first complete the square s> —6s+ 10 = (s —3)*+1. By the translation principle

52 —286:+2 10)2} =2L™ {(({zs_—gz)z;iir)i}

P (N {ﬁ} +4L7 {Wll)?})

1 1
= 2¢% (§t sint + 4(§(Sint — tcos t))

= —4te* cost + (t + 4)e* sint.




