Answers to Odd-Numbered Problems

CHAPTER 1

Exercises 1.1

1.

11.

13.

15.

17.

19.

21.

(a) ordinary, first order

(c) partial, second order

(e) ordinary, third order

(g) ordinary, second order

Both y and z are solutions.

Both y and z are solutions.

Both w; and w9 are solutions.

u1 is a solution; wug is not a solution.
y = 1622+ Crz + Cy

y = Ce3%.

2x —2x

r=2, =2; yi(x)=e** and ys(z) =€ are solutions.

3z

r=3; y(x)=e>* is a solution.

No real values of r; r =14 2i are complex values.

3 3

r=3, =3; yi(x) =2 and y(x) =2 are solutions.

Exercises 1.3

11.

(b) y = 2¢e°%.

(b) y=—sin 3z + % cos 3.

(b) y=—Yo+9/z.

/

(¢) v and y” are not defined at x = 0; there is no solution to

zy —3y+3=0.



13. y 302

15. ¢ — 2y = —de 2%,
17. 4" =0

19. ¢ — 4y +4y =0.
21. 2%y’ +xy —y=0.
23. 3y’ +9y=0.

25. " = 0.
CHAPTER 2

Exercises 2.1

11.

13.

15.

17.

19.

21.

23.

y = —% + Ce?,
y=1 + Ce~”.
y=e* 4+ Ce".

y=ax 2?sin z + Cx~2.

y=35@+1)"2+Cl+1)7%

1

y = sin z cos x + C cos x = 5 sin 2z + C' cos x.
C
y=e"+ —.
x
y=z(Inz)? + Cx.
y=1+Ce .
y=x—142e7".
In(1+e%) _
y:T+(e—ln2)e L
5 —cos 2z
Y="Sonr
sin x



Exercises 2.2

11.

13.

15.

17.

19.

z? 2
=|—+C) .
= (5+0)
tan~ty =23 +C or y:tan($3+0).

— T

C.
1+:L'+

cot y =In

eV =e%—qxe*+C.

oz
1+ Cz

y?=C(n z)? - 1.

yr—1

1
In|yl=—In|z|——-——-1
x
y::EeIQ_l.
y+1Inlyl =323 —z—5.
_z+C
Y1 Cx

Exercises 2.3

11.

13.

15.

17.

19.

_ 2
Y= Cr —3z%
y = (Ce?® —e%)2,
1
Yy= 3 3 3 :
VCx° —2x°In x
y? = Cx + 2°.
:nln:n+$+y:C’:E.
ey/m

csc(y/x) — cot(y/z) = Cx.

s _C
14+ 22

Y

y_ln|sec:£—|—tan:1:|—|—0
- :

y+ln|l—yl=C—-z—1In|l+z.

y=—zln(C —In z).



21. y=C(322+1)Y/3 -3,

1

23. =
Y Cr+lnz+1

25. 2y° =23 - Cu.

27. (a) u=siny (b) siny = e %" (4z + C).

Exercises 2.4.1

1. 22+3°=C.
2
3. %+y2—4y:C’.

5. 32 =In(sin’x) + C.

7. y:—%:Ez—I—C.

2

T
9. 5 +y% = C; ellipses, center at the origin, major axis horizontal.

11. 22 +y>—Cy=0.
Exercises 2.4.2

9

t/2
1—0> ~ 500052681 (b) A(4) =50 (%)? =40.5 grams.

1. (a) A(t) =50 (

(¢) T ~13.16 hours.

21n 10
t =

~ 6.64 hours.
In

5. (a) P(t)~ 0.25¢%0421 (b) =~ 1.6573 square centimeters (¢) =~ 16.464 hours

7. (a) P(t) ~ 4.5¢001438¢, (b) 48.19 years (¢) ~6.17 billion.

Exercises 2.4.3

1. (a) 40.1°. (b) 1.62 minutes.
) 3\ ¢/10
3. (a) u(t) =150 — 100e1 G/Y = 150 — 100 (Z)
~ 10In(1/2) ,
(b) = W ~ 24.09 minutes

(¢) The temperature will never reach 200°; tlim u(t) = 150
—00



5. (a) Approximately 12.12 (b) Approximately 12:48
Exercises 2.4.4

_ I\t 9 - _ 9
1. (a) v-(vo—l—T)e " (b) lim v= -

t—o0

1 g _ g
= - Z)(1—e ) = Z¢
(c) y yo+r<v0+r>( e™") .

3. k~17.8
Exercises 2.4.5

1. (a) A(t) =10,000 (1 — et/200) (b) t =200 1In 5~ 322 minutes
3. (a) At)=2 (1— e ¥/1%) (b) t=1501n 3~ 165 minutes

5. (a) A(t) = 55 t(100 —¢) (b) max = A(50) = 375

Exercises 2.4.6

1. (a) 3259 people. (b) ~6.89 days.
d’y _ dy dy dy
3. (a) ﬁ_kﬂ(M_%)’ $>0for0<y<M/2, $<0fory>M/2.

dy/dt has a maximum when y = M/2

5. k= 0.0006

CHAPTER 3

Exercises 3.2

1. Yes
3. Yes
5. Yes

7. (a) r=-1, r=4.
(b) Fundamental set: y1(x) = 27!, ya2(x) = 2%;  general solution: y = C1x~! 4+ Cha?.

() y=2a7t+ Lt

(d) The trivial solution: y = 0.



11.

13.

15.

17.

19.

21.

23.

25.

22y —2xy +2y=0.

Wiy, yo](z) = e Ja PO £ 0 for all .
{y1(z) =z, y2(z) = 2%}

{1(2) = e, p(z) = e}

ad — By #0.

Wiyr + y2, y1 — y2] = —2W{y1, yal.

y2(z)

. Then
y1(r)

Set u(x) =

r /
'LL/(ZE) _ Y1Ys 2y2y1
Y1

_ W[yh yz]

T

0.

therefore, u = A constant, which implies that yo = Ay;.

Exercises 3.3

1.

11.

13.

15.

17.

19.

21.

23.

25.

y = C1e*® + Che42.
y = C1e°® + Cyx e,
y = e 2 [C} cos 3z + Cs sin 3z].
y = CO1 + Cre™ 2%,
Y= 0162\/?393 + 026—2\/593'
y =€e"[C] cos x + Cy sin z].
y = C1e%% + Cye™7,
y=e /2 [C1 cos /2 4+ Cy sin x/2].
y = Cre*® + Cyw e,

y = 2e%* — 37,

y=—-3e " —2xe ",

y = —e® cos x.

y" 4+ 3y — 10y = 0.



27. Y +4y=0.

29. y' -3y +y=0.

31. ¢ +2y + 10y =0.

33. ¢+ 16y =0.

35. y=(1+p)e?+(1—-p)e*? 3=—1.

37. If the roots of 72+ ar +b =0 are real (real and unequal, or real and equal),
then they are negative; r negative implies e’ — 0 and ze'™ — 0 as = — o0.
If the roots are complex conjugates, then they have negative real part and «

negative implies e** cos fx — 0 and e** sin Bz — 0 as x — oo.

39. Suppose that a >0 and b = 0. The general solution of the differential equation is

y=Ci+ Coe™™ and lim y = C}.

r—00

The solution that satisfies the initial conditions is: y = (oz + é) — é e k=a+ é
a a a

—a+vVaZ—4b -—a  aZ—4b
41, rp, rp= VT T VO T a4
2 2 2
General solution:
y = Cl e(a—l—ﬁ)m _|_02 e(a—ﬁ)m _ Cl eameﬁm +02 eame—ﬁm

Bx —Bx Bz —Bx
e’ +e e’ —e

= e%* (014—02)#—1—(01—02) 3

= e** (K cosh Bz + Ky sinh fz).

43. y=Ciz 2+ Cyzt.

45. y=C1 2>+ Cy2? In .

Exercises 3.4

1. z2(@)=2’lnz+3 y=Ci2?+Coz ' +22lnz+1.

8. z2(z)=-2lnz+i22(Inz)? y=Ciz+Crz’—2*lnz+ iz (lnz)?
5. z(x)=—-(1+2%); y=Crax+Cye®— (1+2?).

7. y=Cre*+Che* — %:Ee_m.



9.

11.

13.

15.

17.

19.

y = C1 cos 2z + Cy sin 2z — 1 cos 22 In (cos 22) + 2 sin 2z.
y=Che*+ Cyxe® —e” cos x.
y=Cre 2" + Coze 2 — e 2% In 1.
y = C1 cos 3x + Cy sin 3z + sin 3z In (sec 3x + tan 3x) — 1.
y=Ciz+Coz '+ 2 1nx.

y=Ciz+ Cox ln z + 22

Exercises 3.5

1.

11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

31.

y=Cre 4+ Cyed® — e2®,
y=0Cre 3 +Chre 3 + %e?’m.
y:C’le_zm—l—C'g—% cos 2:E—%sin 2.
y:C’le_m/z—l—C’ge_m—l—:Ez—6:17—1—14—1% cos:z:—l?’—osinzn.
y=Cre ™ +Coe™ + ga+ 5.

y=Cre 2 4 Che 4 4 %:Ee_zm.

y = C4 cos 3z + Cy sin3:13—|—%+w}2(9:172—6:17—|—1)63m.

y = €e* (Cy cos 2z + Cy sin 2z) — %e‘m cos 2z — %e‘m sin 2z.
_,x_ 1 -2z .1
y=e“—ge r— 3.

y= %e‘m+%62m+%cos 2:17—23—08111 2.

z=A+ (Bx? + Cz)e™® + Dcos 3x + Esin 3x.

2z = Ax?> + Bx + C + Dz cos x + Exsin .

z = (Ax3 + Bx?)e** + C2? + Dx + E + (Fx + G) cos 2z + (Hx + I) sin 2x.
z=Ae ™ + Bxe *cos x4+ Cxre *sin z + D.

ychle2m+02$e2m+2% cos:z:—l—%sin:n—l—(i:nezmlnzn.

y = C1 cos 3z + C sin 3z + 3 cos z — sin 3z In(sec 3z + tan 3z) + 1.



3

3.

y1—2 is a solution of the reduced equation y”+ay’ +by =0 with a, b > 0. As
shown in Exercises 3.4, Problem 37, y1 —ys — 0 as z —oo. If a=0, b >0,
then all solutions of the reduced equation are bounded (Problem 38, Exercises
3.4).

Exercises 3.6

11.

. The equation of motion is y(t) = sin (8t + %77) The amplitude is 1 and the frequency

is8/2mr =4/m.

. The velocity at the equilibrium point is: +27A/T.

(a) Asin(wt+ ¢g) = Acos(wt+ ¢y — Z); take ¢ = — 3.
(b) Asin(wt + ¢o) = Acos ¢gsinwt + Asin ¢g coswt = Bsinwt + C cos wt.

. Assume that 7y > ro. If C; =0 or Co =0, then vy = Cie"t+ Coe™! can

never be zero. If both C; and Cy are nonzero, then Cje"'! + Cye™! =0 implies
Cs

elri—ra)t — 2
1

Since e("~"2)t is an increasing function (r; > r9), it can take the

2 .
value —> at most once. By the same reasoning, 2'(t) = Cyrie"t + Carge™! can
1
be zero at most once. Therefore the motion can change direction at most once.

. If v #w, wetry z= Acosyt+ Bsinvyt as a particular solution of y” + w?y =
=0 cosvt.
m
Substituting z into the equation, we get —v2z 4+ w?z = %l cosyt, giving
Fo/m
z= % cosvt.
w? =y

If y=w, wetry z= Atcoswt+ Btsinwt as a particular solution of
E
y“ + wzy =2 cos wt.
m
Substituting z into the equation, we have

F
(2Bw — Awt) coswt — (2Aw + Bw?t) sinwt + w?(At coswt + Bt sinwt) = —2 cos wt,
m

0 ired
——, as required.

which gives A =0, B=
2wm

Exercises 3.7

1.

y = C1e® + Cre®* 4 C3e3®.



3. y=C1e* + Coe™2* 4 €*[C5 cos 2z + Cysin 2x].

5. y=Cjcos z+ Cysin z + e**[C3 cos 3z + Cysin 3x].
7. y=C1 4+ Cox + C3e® + Cpe™ + Cs cos x + Cgsin z.
9. y=2z.

11. y™W — 8y + 31y" — 78y’ + 90y = 0.

13. O — 2y — 2y — 29/ — 3y = 0.

15. y®) — 2y 4" — 2" = 0.

17. y@W —y” =0.

19. y=Cie 4+ Cy cos x4+ Cs sin x + %em + 4.

21. y=Cicosxz+Cosinz+Cs3xcosxz+Cyx sin:n—|—6—|—% cos 2.
23. yz%e‘m [egm(2$—1)—|—3cos V3 + /3 sin V3 ]
Chapter 4

Exercises 4.1

11.

13.

F(s) = siz
Fs) =2 i 1
F(s) = L 1
Fis) =5 —sa;2a+ b2
Fs) = 321 1
()= 5

10



Exercises 4.2

1. F(s)zg 822+833
3 F(s)zg sf3 s22i4
5 F(s)_g (s+?j1)2+4
7. F(s) = 2s 2(s? — 4)
(2112 (2 +4)2
9. sinh ﬁ:p—eﬁz _26—6r
1. F(s):% si3+si2_si1 si4'
15. Y(s):si?
17. Y(s):(3—2)2(3—1—4)_(32—1—9?(8—1—4)_3—?—4'
19. Y(s) = (853)2
21. Y(s) = 5 1 S5

s(s—5)(513)  (5—5) (5437  (5-5)(s+3)

23. Set g(z) = /Or f(t)dt. Then ¢'(z)= f(x) and ¢(0)=0.

Exercises 4.3

1. f(z)=6e"".

3. f(z) =% sin bz

5. f(x)=e % cos z.

7. f(z) = e 2 cos 2z + e 2% sin 2z.

9. f(x)=2re 2" —¢” cos v — €” sin x.

11



11.

13.

15.

17.

19.

21.

23.

25.

27.

29.

31.

33.

35.

37.

_ 1 - 1 1 .
f(xz)=35e™™ — 3 cos z+ 5 sin .

cos 2x.

~
—~
&
I
=

=

fla)=3—e"+3e %
f($):ezm—4em—|—2:n—|—3.

e®—1cosa+3sina.

- 1 z 1 T
y=3€e " +j3e +5xe".
y=z1e"+ze T +a—2.

y=e " fev

y=—te 2" cos 2z — {5e”*sin 22 + Le™?
_1
a=j.
f=-2
5
P P

Exercises 4.4

11.

13.

F(s) _ 26—53‘
s

2 _ag 1 a1
F(S):s—2—2€ 3 8—2—56 3 "
f@) = 0+5u(z—4); F(s) = 56—483
flz) =0+ (x —2)u(x — 2) + 2u(x — 2); F(s) = e_2ssi2 + 26_233
f(x) =8+ 2(x — 5)u(z — 5) + 2u(z —5);  F(s) = % +2e—5ssiz +26_5s§
f(z) = P (z— 3)2u(:17 —3) = 3(x —3)u(z —3); F(s) = 333 _ e—ss;3 335 L

f@)y=2—1—(z—2u(z—2) —u(z—2) + e 2e” @ Dy(z — 2);
1 1 —2s 1 —251

1
F(s)= & —~—e 2o —e ™2 e 2e 2 —
() 52 s <2 s-i— P

12



15.

17.

19.

f(z) =sin 2z —sin 2(z — m)u(r — 7) + (x — m)u(xr — 7) + Tu(r — 7);

2 2 1 1
F — TS —Ts _— —ms
(5) s2+4 € 32—1—4+e 32+7Te s

flz)=z— (z —2u(z —2) — 2u(z — 2) + (z — 4)*u(z — 4);

I

1,1 sl 42

F(S):s—2—€ 58—2—26 s;‘i‘e 38—3.

f@)=1—u(z—2)+ (z —2u(z —2) — (x — Du(z — 4) — 2u(z — 4) + e~ @ Hy(z — 4);
F(s):;—e s;—l—e 58—2—6 P -2 - +te ss—l—l

Exercises 4.5

1.

11.

13.

15.

flx) =2+ 2u(z—3) =

2, 0<z<3
4, >3 '

sin x, 0<z<m
0, T > T.

f($):sin:n—sin:nu(:p—7r):{

cos x, 0<x<m
f(x) =cos x —cos zu(x — ) + sin zu(x — ) =

sin x, T > T.
cos Tx, 0<zr<?2
f(x) = cos max — sin Trxu(r —2) =
cos mx — sin Tx x > 2.
0, 0<z<3
f(z) = 363Dy (z — 3) — 22Dy (z — 3) =
3e3(#=3) _ 9e2(z—3) x> 3.

2, 0<z<l1
fl@) =2+ " Du(z — 1) — e Du(z - 2) = 2+e@ N 1<z<?

24l —er g >2

cos 2z — 1, 0<x <2
f(z) = cos 2z—1+u(x—2)—cos 2(z—2)u(x—2) =

cos 2x — cos 2(x — 2) x> 2.

f(z) =2e"e  cos 3z u(x —7/2) — e"e > sin 3z u(z — 7/2)
0, 0<z<m/2
B 2¢™e 2% cos 31 — e"e 2 gin 3z x>7/2.

13



Exercises 4.6
1. y=-— 2—1—262m—|—u(:ﬂ—1) [—%—I—%ez(m_l)].
—l42e 0<z<1
_1+5 2m+%e2(m—1)’ x> 1
3. y=1—cosz+sinz—u(r—1)cos(z—1)—1].

1 —cos x +sin z, 0<ax<m

2 cos z, rT>m

5, y=1—-e"—ze 4+ u(zx—2) [:17—4—1—:176_(93_2) .

1—e™® —zxe ™™, 0<x<?2

B—e T —ze T 4axtze D, z>2

7. y:_% 1 3m+lem+u($_1)[ ‘|‘ e3(m 1) _ %em—l]‘

1 1
B -3~ 6 T4 5 e”” 0<z<l1
ée3m + lem + 163(m 1) _ %e(m—l)’ x> 1

9. y=qge"+ e+ 3pe " +u(z—1) [:L"e_(m_l) —1].
+14le_m—|—%:ne_m, 0<z<1

1
Ze

1 11 3 e~ —(z—1

g€° + ge "+ e +ze~ @) 1, z>1

Chapter 5

Exercises 5.2

1. z=4,y=1.

3. z=4-—2a, y=a, a any real number.
5. z=-3, y=1.

7. No solution.

9. x=2a-3, y=a, a any real number.

14



11. x = %a +1, y= %a — 1, z =a, a any real number.
13. No solution.

15, z=2,y=1, z=1.

Exercises 5.3

1. matrix of coefficients: 3; augmented matrix: 3; x =15, y =3, z = —1.

3. matrix of coefficients: 2; augmented matrix: 2; * =4 —2a, y =a, 2 = —2, a an real
number.

5.  matrix of coefficients: 3; augmented matrix: 3; 1 = —1, o = —1 — 2a, z3 =

3+ a, x4 = a, a any real number.

7. matrix of coefficients: 3; augmented matrix: 3; 1 = 8 4+ 2a — 3b, zo = a, x3 =
3—1—2b, z4=0b, x5 = =3, a, b any real numbers.

9. =2, y=>5.
11. x=-3—a, y=2+ 2a, z=a, a any real number.

13. m:%,y:

[NJ[GV]

7z:

o

15. 21 =11—-2a+b, z9=a, xr3=3—0b, x4 =b, a, b any real numbers.
17. x1 = -2, xo = -5, x3=—1, x4 = 5.

19. 21 =3—2a, xo=a, v3=2, x4 = 1.

21. (i) k#-3,2 (ii) k=-3 (iid) k=2

23. (i) a#-3,3 (i1) a=-3 (iii) a=3.

25. The system has at least one solution if b = 2a, a any real number.
27. (a) No (b) No (c) Yes

29. y:%em—%e_zm.

31. y = —%—I—%ezm—l—4e—m/2.

Exercises 5.4
1. Yes

3. No

15



5. No. The leading 1 in the last column is not the only nonzero in its column.
7. Yes

9. x=10,y=-9, z2=-7

11. x=-3—a, y=2+ 2a, z=a, a any real number.

13. 1 =11—-2a+b, z9=a, xr3=3—0b, x4 =b, a, b any real numbers.

15. z1=7—2a—0b, 1o =1+ 3a—4b, 3 =a, x4 = b, a, b any real numbers.
17. z=y=0.

19. z=y=2=0.

21. z1=2a—-0b, xo = —a+4b, x3=a, x4 =b, a, b any real numbers.

23. z1=x0=23=24=0.

25. Consider the system

z+y = 0
20 +2y = 0
3x+3y = 0
This system has the solutions = = —a,y = a, a any real number.
27. a=4.
29. (a) r=1+4a, y=-1—a, z=a, a any real number.

(b) (z,y,2)=1+a,—1—a,a)=(1,-1,0)+ (a,—a,a), a any real number;
rz=1, y=—1, z =0 is a solution of the nonhomogeneous system, z =a, y =
—a, z = a is the set of all solutions of the corresponding homogeneous system.

Exercises 5.5

16



(e) 2 8

5 —3
-4 -3
3. (a) 28 —6
—20 24

(c) Not defined.

1 3
(e) -3 —12
—41 21

5. (a) C39 = 2 (b) C13 = 34 (C) d21 =5 (d) d22 =1.
7. (a) d22 =6 (b) d12 =—4 (C) d23 = —18.

4 7 10
0 -5 —-14

b) AC:<14 5>’ CA:<—1 14>‘
—2 -3 5 12

(c) AD:DA:< A 4).

-2 2

13. A(BD) = 10 6 0 8\ [ -60 8
' Lo 1 9 9 —26 | 9 9 —26
amo- (3 2)( 20 ) (0 )

15. (a) 3x3 (¢c) Does not exist (e) 2x3.

11. (a) AB:< ), BA not defined.

o w

Exercises 5.6

L A—1:< 1/2 0).
-3/2 1

L 2 1
3- A1_<3/2 —1/2)'

11 2 2
5 Al= -4 0 1
6 —1 —1

17



7. No inverse.

9. No inverse.
11. det A = +1.
13. =5, y=0.

15. z =3, y=-5.

17. :E:%,y:%,z:—g.
19. -31.

21. —45.

23. 30.

25. —21.

27. —18.

29. 26.

31. =0, 1, —3.
33. y=-2.
35. Cramer’s rule does not apply.

37. x=0.

39. A=-4, 7.

Exercises 5.7

3. Dependent; (—4, 8, 9)=2(1, -2, 3)+3(—-2, 4, 1).

5. Dependent; (-2, 6, 3)=(1, =1, 3)+2(0, 2, 3)—3(1, —1, 2).
7. Dependent; (7, —4, 1)=3(1, =2, 1)+2(2, 1, —1).

9. Dependent; (4, —2, 0 2)=2(2, —1, 0 1).

11. b# -1

13. b=0, 7.

17. No; a linearly dependent set can have linearly independent subsets. For example,

18



{(1, =2, 3), (=2, 4, 1)} isalinearly independent subset of {(1, =2, 3), (=2, 4, 1)}, (—4,8,9).
19. W(z) = —a; linearly independent.

21. W(x) = —2275; linearly independent.

23. W(x) = **(x —2); linearly independent.

25. (a) False (b) True (c) True.

Exercises 5.8

1 1
11. 8, | o |; 1, -1 |; 2
1 1
1 1
13. 1,1, 1, o, | -1
—1 0
2 0 2 0 0
15. 1+, | 1 |+d| 1 |; 1—=4 | 1 |=i] 1 ]; o 1
—1
1
17. 1,1, 1, 0
1

19



19. 243, | 3 |+il 3 |; 2-3, | 3 |-i
2 0 2
1 0 1
—1
21. 2, T L PR R P
0 1 0
0 1 1

Chapter 6

Exercises 6.1

@) 010 x1 0
3 :L'/2 = 0 0 1 i) + 0
zh -1 01 x3 et
5. T = 2m —x9 + €
zh = 3z +2e!
¥y = 2wy +37z9 — 23 +¢€
7. xh = —2x1+ax3+ 2t
rh = 2x1+ 31y + e
! —2 1 in ¢
9. :13/1 _ I sin '
Ty 1 -3 T2 —2cos t
z} 2 13 71 3e?t
11. z, |=11 -3 0 xo | +| —2cost
LL'/3 2 -1 4 T3 t

Exercises 6.2
1. Independent
3. Independent
5. Dependent

7. Dependent

20



9. Dependent

11. (¢) x(t) = cju+cyv, where ¢q, ¢y are arbitrary constants.

et e3t
(@) x(t) = -2 ( ) ; ( o )

0 Ate~t
13. b)) x()=1| 2 | — et
2 0

—
o

— o

+ Cset

o
o

1 + Cge5t -2
1

(
[

omac(f ) )
({3
()6
()

-b —a

21



Exercises 6.4

1. X(t) =]

3. X(t) :C'16t ( ; ) + Cy

+ O

cos 2t 2 — sin 2¢ 0
-1 1

1 1
7. x()=C1e3t | 1 | +Cqe 0 | +Cse
1 —1
1 1
x(t) =e! 0 | +e | 1
-1 0
0 2
9. x(t)=Cre | 0 |+Cs |cos2t| 0 | —sin 2t
1 2
1
11. x(t)=C1e3 | 0 | +Coet | 0 | +Cse 2
1 0 —1
1 1 0
7 9
x(t)==e*| 0 | —ze'| 0 |+ §et 2
2 2
1 0 —1
0
13. X(t) = 01€2t 1 + Cget + Cs et
—1
0
15. x(t) = Ce? 1 |+Caet |cos t —sin t
—1

22

)(2)]

cos2t<0>—|—sin2t< 2 )]
1 -1

1

I

0
0 0 2
1 +C5 |cos2t| 1 | +sin2t] 0
0 0 2

1
+tet | 0
1
0 0
-1 +Cset |cost| —1 | +sint
0 0



0 1 0 0

x(t) = e 1 |+ef [cost]|] 0 | —sint| —1 +3et |cost| —1 | +sint
-1 1 0 0
2 0 1
17. x(t) = Cre® 1 | +Coe™ | 3 | +C3e2 | —2
-1 0

Exercises 6.5
et et ol N %te‘t
et Het Cs %te‘t '
—2e7t —1 Cq N 22 —t +2
3=t 1 Cy 22 43t—3 |
—5t -2t 27 1 _—t , 6
(—6 e ><01>+<—?+%6 +§t>
—5¢t -2t —t :
2e (& 02 ) + 56 + gt
—elsint elcost i tel cos t
7. x(t) = . . + . .
etcost e'sint Cy te' sin t
( 0 e —1 1 %tezt — iezt

0 e 1 Co | +| —e + 3e* + jte*
et 00 Cs Le2edt

11 (t) ett + —e?t [1 — ot — %t 2t62t]
. X = .
—ett e [1+ 2t + e + 2te?]
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