EXERCISES 1.1 (PAGE 10)

1. linear, second ordar 3. linear, fourth order

5, nonlinear, sacond order 7. linear, third order

9. linear in x but nonlinear in ¥

15. domam of fimction is [—2, o); largest mtarval of
definition for solution 1= —2, o)

17. domam of funchion is the set of real nombers excapt
x=21and x = —2; largest miervals of definthion fo
sohtion are (—ee, —2), (—2, 2), or (2, =)

19, =j:;dEEuEdm —m, I 2) orom (In 2, &)
T.m=-2 MW.m=Im=3 3 m=0m=-1
Boym2 35, no constant solutions

EXERCISES 1.2 (PAGE 17)

Ly=1/(1—4%
Ly=1/ -1kl =)
5y =1/ + 1) (—m, =)

T.x= —cost+Zamf
9 x=Peosr4tsing M. y=ic—les

13, y=5e 51 15 y=0,y=5
17. half-planes defined by aithery = Jory <0
19, half-planes defined by either x > D orx <0
21. theregions defmadby y > 2, v < —Z,or —2 <y=<2
23, amy region not containme (0, 0)
15, yaz
27, o
29, (@) y=cx
(b} any rectangular region not touching the y-axis
(€} Mo, the fimchion 15 not differentiable at x = 0.
M. (b) y=1/(1 — gyon(—w, 1
y=—1/x+ Don(—1, =)
{e) y=0on(—o =)
3, y= 3sm Iy
4. y=10
43. no solution

EXERCISES 1.3 (PAGE 28)
dP dP

LI-.H*'I-GE-I:P-!
dF— —_

L

dx
'Lz-kx(lﬂﬂﬂ—x)

dA 1

9. =1 + g = 0:A®@) = 50
11.%+$a=6 11%=—%ﬂ

15, L£+RE=E(I) 17. ng=ng—l‘.r’
ﬂm%‘t- —kx

m.n%+1%+h=—m+k

n%’+?=n n%ﬂw—a},nn

HE=L"1 VE +

dx
ﬂ.z-l-l‘x—r,.t}ﬂ .

CHAPTER 1 IN REVIEW (PAGE 33)

l.%=lﬂy L+ Ey=0
Sy -2 +y=0 7. (a), id)

9. (b 1L ib)

13 y=cjand ¥ = c3¢® ¢; and ¢; constants

15 ¥ =z +¥°

17. (a) The domain is the set of 2ll real mumbers.
(b} either (—= 0) or (0, =)

19, For xg = —1 the interval is (—en, 0), and for xp = 2 the
interval is (0, =),

—x 0
2].{e}_r=[f ’ :{ﬂ 23, (—=m o)

25, (0, =) 3L_r=ie“—iz"—11
3 y-}e“" +§¢'“’ -x
B y=—3wn=0

3‘1%=lﬂ"—lﬂﬂ+ 10)

EXERCISES 2.1 (PAGE 43)

21. 0 is asymptotically stzbls (attractor); 3 is mnstzble
(repeller).

23, 2is semi-stabla.

25, —2 iz umstable (repaller); 0 is semi-st=ble: 2 is
asympiotically stable (sttrastor).

27. —1 iz asymptotically stzble (zttractor); [ iz unstzbls

(repallar).
M o<=P<hik
41 Vmglk

ANS-1




AMSWERS FOR SELECTED ODD-NUMBERED PROBLEMS » CHAPTER 2

ANS-2 =

EXERCISES 2.2 (PAGE 51)

l.y=—fcosix+c Ly=fe ¥+
5 oy ext T =3¢ FmleT 4 ¢
91 ms—}S ="+ 2y + |y + ¢
1. 4cosy= x4+ smlx+c
I3 e+ D2+ 20+ 1) 1=¢c

ir et
15, § = ce 17. P 1T oa
19, (y+ 3 el = e(r + 4%’ 2Ly =sin(is 4 o)

{1+

13.:=1Jn[:44'—§w}| 25._\,l=r
n_y=i1+-‘,§xrm l"!.}l=eﬂfm

Moy=-VEtz- L (—= — 225
Boy= k@) (o)
3 — g

35, (a) )‘=3:J'=—2,)'=3W

oy 1 and ¥ = 1 are singular solutions of Problam 21;
¥ = 0 of Problem 22

Ioyv=1

41. y= 1+ %hn{,—’&x:l

45. y " tan ¥ — secx + ¢

47. y=[-1 + &l + VIOF

49. y =2Vt _eP + 4

57, wx) = (@h/INx + a

EXERCISES 2.3 (PAGE 61)

1. ¥ = e, (—a, o)

3oy = 854 ce (—om, @) e Fis transient

5. y=§+ce ¥ (—am, o) ce T iz transient

7. y=x 'lnx 4 cx L, (0, w); solution is transient
9. ¥y= cx — Xcos x, (0, =)

11. y=%x3 —é:+u“,(ﬂ,m};tx*i5hzns[£nt
13, y =$xr 3¢ + cx 2o % (0, w); ex *e ¥ is transient
15, 2= 29° + oy, (0, =)

17. y=smx+ ccosx, (—w /2, v/

19, (x + De'vy = x* + ¢, (—1, %); solution is transjent
21 (secH +tanr=0 —cosf + ¢, (—7/2, /D)
23, y=e 7+ cx le 3 (D, =); solution is transient
I5. y= —fx — g + e (—m, o)
Z.y=xte+ Q- s 0,%)

. E . E
29, ﬁ‘(‘“ E)«""‘:(m,m}

AMNSWERS FOR SELECTED ODD-NUMBERED PROBLEMS

M. y=2x+1+ 50 =)
3 (x4 Ny = xlnx — x + 21; {0, =)
35 y= -1+ 3L (—m x)

Ifef — 1) x=>3

I i+de®, O=zx=<l
L ¥ = [%r-l-%:]f’:: r 1

PR e e
YT lagms + (1 + 46222

7y E(l—c"}, D=x=3

i=x=1
=1

43y = VT (af(®) — (L)
53, E(f) = Epe 1980

EXERCISES 2.4 (PAGE 69)
l‘xﬂ—r+§f+7’y=c
E iy —3r+dy=c

9 x4+ Yemsxr—id =g
1l. not exact

13 xy —2xe* + 25— 2x' =¢
15 £y —tm 13x=0¢

17. ~In|cos x| + cosx=my = ¢
19ty -5 —ty+¥ =c
A8 vty v —y =i
B A+ -—Tr+W—y=8
£ 4yl

1§f+ dxy — 2y =¢
7. not exact

25, yisin.x oy y=—y=0
2 k=10 2 Py lcosx=c
AL =c 3B Ay +yt=c
3 Iyt + ¥+ x=¢
37. P2+ 4) =20
3. (0 yx) P x4
wo=—rx+VFfF-xr +3
85 @) v =8.5—2 @) 1278
(a) = 1|'r'3 ] ] =

EXERCISES 2.5 (PAGE 74)

1. ¥+ xIn|x| = ex

3 yhlr—yl=y+elx—w

5 x+ vlnjx| = cy

T Il +y)+2tm Hyfo=e

9. 4x = wlo|y| — &)? 11. ¥° + 3x° In|x| = 8x°
13, Injx| =& —1 15. ¥ =1+ ex?
Iy =x+%+ce* 19. £F =g

e BT =

B y=—x—1+tmlx+c)

Extdat



5. 2y —2x+=amxr+y)l=c
W Hy—2x+3)mix4 &°
29, —cotix + ¥) + czc(x + ¥)

35 (b y ii{ﬂxluazl’

x+vi-1

EXERCISES 2.6 (PAGE 79)

1. v = 29800, wy=3.1151
3 oy =235957, yyuy=2633%y=¢
5 ys= 04198, wpo= 04124
T. y3= 05639, wo= 05365
9. 3= 12184, o= 126596
13. Euler: yy = 3.8191, vy = 5.9363
RE4: yyp = 429931, wyp= 84.0132

CHAPTER 2 IN REVIEW (PAGE 80)

1. —A/Sk, arepellar for k = 0, an attractor for k < 0
3 tue

= zsmy

g &l3

=

-
I

LY

11. + (znxy = x

= - B

13
15,

(y— 1P (y- 3¢
sam-stabla for a even and unstabls for a odd;

19, Ix +=n2x=2In(» + 1) + ¢

21 (Bx+ 1’ = -3 +¢

2 Q=er'+if(—1+3n0)

25, y=i+f(.li + 4

27. y = ese x, (m, 2)

29. (b y=3(x+ 2V — ), (% — 2V =)

EXERCISES 3.1 (PAGE 90)

1. 79y 10T

3. 760; approximately 1] persons/vr

5 11h

7. 136.5h

9. K15y = 0.00098]; or approsamately 0.1% of I
11. 15,600 year=
13, T(1) = 36.67" F; approximately 306 min
15. approxmmately 32.1 5; approsxmately 1437 =
17. 3507
19. zbout 1.6 hours prior to the discovery of the body
21 A = 200 — 170450

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS o  ANS-3

23, A() = 1000 — 1000 +129
25, A() = 1000 — 107 — 5 (100
27. 643316

2. i1 =%——§f 5['5:;;—'%35[—"@'

N gl) = 5 — e i) = 1™

. 60 — 60e ', 0=
B0 {mc& — Det,

35 {I}P(ﬂ=?+(v\;.—?)r”'

02 100 mm

ER

WO

{'b.'l v—n%ﬂl‘_—rm

i) :I{!}=?|‘—E(vn - ZE

». (a) um=ﬁ(51+r,)_ﬂ =

{ch 33% seconds

41. (a) P(i) = Ppes &
43. (@) Asi— o x(f) —rfk

() x() = rfk — (r/B)e ™ (n 2)/k
47, () 1988 &

EXERCISES 3.2 (PAGE 100)

1. (a) N =2000
2000 £
ib) Ny = 1999 + o N(10y = 1834
3. 1,000,000: 529 mo
4P — 1) — (P —He ™
5, —
(& PO Py =1 — (P — e ™
(e} For 0 < Py < 1, e of extmchion 1=
1. 4P, — 1)
im7p 1
5 W3 V3 2P, — 3
1. PN = 5 +T1:m —T[+1:n ’(%)];
time of exiimction 1=
Sy )
V3 3 W3
9 293z ¥ =60zt —sor0gofdand 0 zof B
44 ¥ ..
—'1) s 1is 0= = VA, 144,
Ay
(b} 576 W10 = or 3036 min

13. (a) =pprosomately 85863 s or 14 3] mum
(b) 243 zor 4.05 min

1. (@) kD (vﬁ

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS » CHAPTER 3



ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS = CHAPTER 4

ANS-4 & ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS

15.

17.

19

21.

(@) v() = ‘n"l%“"h(h"%’ + c,)
whera ¢, = ("l.'liv[')
|'H.l?
ib) \Vk

(c) () = %h -:m;h( —i+ rl) + i,

'||.I
where 2 = —(m/k)ln cozh o
v
—_ o V,
(@) m i kv :
whers o 1= the weight denzity of water

ALL 1+ c,]
m

V
(b) v(i) = ,,y."‘“ - tanh(

jmg — V
© T
(@) W Dand W= 2
(h) W(x) = 2 sack?(x — e1)
() Wix) =2 sech’s
1

@ P = =5 5oT350r + 10 ooy
(b} approcmately 724 months
{b) approximately 12,339 and 28,630,966

EXERCISES 3.3 (PAGE 110)

3

13 I,

15.

- fa)

x(f) = x, e F
¥

Jnl
Az —

Ay A
1 FI N 1 . u)
0 "“( oAl A

3, 20, 147 days. The time when (i) and 2{/) are the
sama makes sense because most of A and half of B
are gone, 50 half of C should have been formed.

oA et ek)

iy _ X el
dt 31{]0—: 21[Il:]I+:
dxy n__ g &

i _zmu ¢ 100 =14
by () + x2(0 = 150; x(30) 474D

% + (R + Ry + Ry = EC)
L5+ Ry + R, + R)is = EQ)

00y =iy, sl =n —ip, (=10

CHAPTER 3 IN REVIEW (PAGE 113)

L dP/d: = 0.15P
3. P(45) = 2.99 billion

A0 — =

5 x mh(W) VITT = 7
BT, +T. BT, +T:

1+8° 1+8B

B, +T. T,—-T: i1+l
178 T1:B°

T. (=)
(k) Ty =

. 4 —1f 0=¢<10
:(1}:[ i . 10

1. x{f) = %, ¥ = (1 + ¢, etk

1 s=—v+1+cae?

15. (a) K1) = Ko th i,

W = mxull — et

iy + A
Al ALH:LKI ot

(b) 1.3 % 10° years
(c) 8%%, 11%

EXERCISES 4.1 (PAGE 127)
l. ¥y= %r‘ — %r *

L y=3r—4xhhx

9. (—= 1)

e . zmh x

@ y—= e By
13 (a) y=¢e"cosx — ¢*zmnx

(b} no soletbion

i) v Frozx e " etumx

(d) ¥ = 26" sin x, where 3 15 arbitrary
15, dependant 17. dependent
19, dependent 21. independant

23, The fimrhons szh=fy the DE and are Imsarly mdependant
on the interval since Wie 7% &%) = Te* # ;
¥=rc1e T4 et

25, The fimrhons szhefy the DE and are linsarly mdependent
on the inferval since Wie* cos 2x, ¥ sin 20) = 225 # [
y=c1ecosli+ c2efam

27. The fonctions satisfy the DE and are linsarly
independent on the inferval since WS, %) = £ # 0:
¥= qzj' +r;:+

29, The fimrtons sah=fy the DE and are hnearty mdspendent
on the interval since Wix y L xr ‘) = 9x ¢ 0;
y=aitarl+eiihe

35 (h) }'P=13+3x+3r1‘_; ¥p=—Ix' —6x— 3



ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS =

EXERCISES 4.2 (PAGE 137)

L y; = xeH A w=mondr

5 y;=zmhx 7. v = xe =3

9, y3 =t In|x] . y:=1

13, y» = xcos(ln x) 15 m=r4+x+2
17, 3y = &2y, = 4 19, y, = &% 3 = § &
EXERCISES 4.3 (PAGE 137)

1. y= ey + cqe ¥ Ly=c e

8 y=r1e ¥4 mxe ™ 7. ¥ = o162 4 ppe 5

9 y=cyeos 3x + cpzin 3x

1. y = e{cycos x + cy5in 1)

13, y= & %3 r_',cosévﬂz+ risinévﬁz:]

15. y = c1 + cae* + cae”

17, ¥ = c1e * + c2e°* + c3xe™®

19. u=cye' + & ' {cacoz ¢ + czzm o)

N y=cre*+ oxe T+ oyte

Boy=g +or+te ‘-'ﬂ(csmsi‘v’ix i c.,sh%\.-‘?x;]

L v=yq :ns;t via+ c.ls.i.ni\.-’gx
+exeosdviz+ exsngvix

27, w=rc1e" + core” + cie " care "+ cse

29, y=2cosdx — ismdx

MNoy= —ée ¢ ’]+§f'-' &

3Boy=0

_ 5 3 1
Ey—%—ﬁz“+ire X
37y e g
W oy=0

1 5 1 ]
4, y==|1-—=—= x§:+_(1 +_) wic
Y73 ( u-’?) ¢ 2 vil© o

3
¥ = cosh Vx4 Esiﬂh‘vﬁ#

4996 +5y=0  SLy-2y=0
53 4+ 0= 0 S5+ +2ymD
STy =10

EXERCISES 4.4 (PAGE 147)

Ly=ce " +epe F+3
3oy= o+ ooae® +ix 4+ 3
5 y=qe 4 cure 1‘+f—4.|:+57

T. ¥ = ¢ cos vWix + c:sl':u\-f51'+{—4f +4:—§:]£!‘
9 y=c1+ e + 3x

. y=ge™ + cpxe™ + 12 -l-%feﬂ

13, v =-:1c052:+c25i1121'—§xm511

15, y=r,m5::+c:sin.r—;ﬁfm5.r+%xsi.nx

17. y = ¢ye%cos 2x + eyefsin 2x + Jxefsin 2x

19. y = qye * + cyae —%m:

+ Hsin2x — feoslx

ANS-5

A y=c tortee”— 38 —fcosx+ Esmx

ﬂy=rlﬂ+qrﬂquﬂ—x—3—§fé

B y=cicosx+ cysmx+ czxcosx+ carsmx
+—2x—3

X y= vIsmlr-2

29, y = —200 + 200 % — 357 + 30x

I y=—10e Feosx 4+ % Banx 4+ Te ™

F, F,
13 I=ﬁ5iniﬂ' —ﬁ:mm

ﬂy=]1—llet+9xe‘+2x—12rne'+i¢5'
3. y=6cosx—Gloot ) smx+ 2 —1
—4 sim 3x

= +
By mn Ve + vgme.\,-:ﬁ x

coslx+isnlx+isimxy O=x=m2

i y= %mslxin%:f:nlx: x> mfl
EXERCISES 4.5 (PAGE 155)

LED-DCED+ Dy=snx
L(D-6D+dy=x-6

5 DD+ 5y =g

7. (D — LD — 26D % Tpy = xe ™t

O DD+ DR -ID+)y=14

15 p* 17. D — )

19 [P +4 2. [P (D + 16)
23 (P + P — 17 25 NP - 21D+ 9)
27, Lxat 2 at s P

3. co= Vix =in VEx 3. 1 et
Boy=cre T+ —6

N y=cp 4+ e T+ 3x

W y=ceFtoxeF+irel

Al ym o +extoe i -8 4 88
43 y = e+ gt + dxett

45 y=cre T4 et — e 4 3

4. y=cycos3x + gyunis 4 janx

. y=ce "+ ooxe “—ﬁrt‘“‘l'&-!‘"
SLy=cet+af+i0d — et +ine— 5
53 v = £cycos 2x + oysin 2x) +iz'5i:u.t

55, ¥y = ¢eos 3x + cxsm 3x — 2rcos 3x
. V3 . V3
Sl. yv=¢ “(clmaTx + i mT:)

+mmr+2eosyr —xeoosx
| y=c + x4+ e "+.|'i+=;113—1111"
6l. ¥y = o + et 4 ol + 1SS - 13
63 y = + oxr + ot + oxet + (e +12.1:l

3 5 1
65 ¥ i#uiiﬂ'“ i
6. v= 2+ &S —E v+ &
. y= —wmx—%shz—§m5h+2xmx

TLy=2e"cos2a— Seamle+ 30+ E20 + &

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS * CHAPTER 4



ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS » CHAPTER 4

ANSE =

EXERCISES 4.6 (PAGE 161)

l.¥y=rjcosx + cpuinx + rsmx + cos xln|cos x|
A r=rl:u£x+c15inx—%rcnsx

S ¥=gcoex+ G unx +% —&cmiz

T vy=g + e ‘+ix;inh:

"'L'
N R f;(f“].nlxl e "J;Td.t),
x>0
I y=cpe T+ oge T4 (e T+ e Wil + 5
1 vy= o1 Tt oge "— e Fan o
15 ym e gre ' 4 dfe Ting = 3 fe
17. y=pe'smx + c;efcos x + ixe'm':ux
+ 1 ¢eos x In|cos x|

19, y =} + 152 + j2e®? — jxet?

1
¥=1
21. y=$g “-I-%c““: —%r 91+9L¢-1
2% y= o Moosx+ cgx Pamx 4 212

25. vy =, + cycosx + opzinx — Infeos x|
5in,x]n|set,x + 1:11,::|
L y=cpe" + e T+ :'_:z"+5—lu!“

EXERCISES 4.7 (PAGE 168)

L v=ocx '+ gt
Ayvy=ec+o;lnx

S v=pcos(llng + epem? Inx)
Ty = eyt VB 4o g2 E

9 v rlr:uz[:_-:hx:] 1 C‘gEi:Il[}hx:]
1

M vy=cx 24 cxr lnx

1hyv=1x L":[q ms(% +vIln 1) + oy sh{i \-"'S_I.nx}]

15 y=0,r + qms(vﬁl.nr) + -:'gsi:{\ﬂ:]n x}
17. ¥y= 1+ cax + o3 + cax ™3
19 vy=¢, + o0 +§r‘].n:

2. y=ox+ gzl + dln o

2 v=cx '+ ogr—Inx

25 y= 2 - 2x

21. y=cos(lnx) + 2 smiln x)

W oy=3-lnx+ir

3. v=c1x ¥+ opr?

Boy=ca o itEL

3oy Pl cos(3lng + gan(iln] + 5+ Sx
AT v=2-0" - 5T, x =0
.y = oylx + 3P + cfx + 3

41. v = cycos[In(x + 2)] + cy=m[n(x + 2)]

AMSWERS FOR SELECTED ODD-NUMBERED PROBLEMS

EXERCISES 4.8 (PAGE 179

L wix) =3 E sinh 4(x — 0 0dt

3. w6 j:(x fe U0

5. 3yl L sin3(x — Of0dt

7. ¥ c,e“lcgf“+i£sinh4f,r fte U
9 ¥ c,t‘iche‘i-J:(x fe 0 ey

f o
1l. ¥ = &ecos3x + ¢=m3x + %Ishﬁ(x (e + =)y

X
13. wplx) = Loett — Lt Lo
15, w(x) Lyte®
i }l’(rj = —posx + gnn_t — xeiny — cosxln|sing|

ll}l=%e“—%¢“+%1¢“

2Ly = & + fae™ + L™

23, y = —yuinr — cosxln|zn

25, vy = (cozl — ¢ ¥+ (1 + =nl — cosl)e = — ¢ Yzme®
27, ymdx = 25 — xInx
29.}=Er“—515:1+§—ih1

31 30 = 5 + 37T + y (),

) _ ) 1~ coshrx<0
J‘r’(ﬂ_{—]+r|:1|:p51'.1.1:J_J.' ]
33 y = cosx EIEI'.‘I.I#}I"{I},
0, z=0
whm‘ey'.(x)= 10 — 10cosx, 0= x=3m
—2Meozx, x> 3z

iy 1
35 y0) = (x — 1)J; fiddt + x| (t — DfDdr

4. wix) #'cosx — e'smx + &

43 w0 = %I:}II.I’P + iln_r

EXERCISES 4.9 (PAGE 184)

L. x = g1’ + cate’
¥=(c1— cx)e! + caie®
Lri=cicosi+czamri+io+1
¥y=cysmi—cyeost+i—1



S xmigsint + e cost = 2o sin VEr
¥=rysint + g eosf + g sm VB + o cos VBI
T.x=ge' + e+ eun e+ oy cos i +_;t¢’
y=rope + e M — gsin2r— o c0s2r — 34
9 x=¢ —cyeosi + L'gsin.[+%t”
¥ ook gEn g g cos g - o
M x=cé + e "'zms:j-l'\."'gl + et m;& 3
y= [—gq - é‘u’iq}l 2 oos g VI
+(1V3e — fe)e sV
13 x= et £+ 3¢
leet o+ 5
15 x= g +cgl+qe‘+-:,_£'—%11
y=l(o—c+D+ie+ +ae'—if
17. x = g + e sin% VI + e 12 ms%'\f‘ﬁ:
¥=re + {_%fg —iVAg e Mamins
| {:—’l Ve, icg}ﬂ ¥ eas v
r=gd+ I:—%ci + %1""3!‘.‘_,]£ *'ﬂsin%'\,"?.!
"'{_iﬁfg _iﬂg}f Y2 cos § W3t
19, x= —6cre ' — Jeze M 4 2oz
y=rc1e "+ coe Y + cae™
z=3cie T+ cpe M 4 oy
M. x=e¢ 3“3—&‘ Je43
¥ e 345 ¥ e 33
23 mx” = 0
my" = —mg;
x=clt+e
= —tpf + o +
¥ ik Cf T oy

EXERCISES 4.10 (PAGE 18%)
3 y=lnleos(e, — 2)| + oy
1 1

5 y=§lh1|c|_x+]|—i?lx+q
TLi¥—ay=xta
9. y=Fx+ 1PR+¢
11. y=tm[:in-—é1'}, —Str<y<iw

1
13 ¥ FVI O + &

L
15 y=l+x+ir+id +3¥ + 50+«
17. y=1+x— it +if 1+ 2+ -
19 y=-—vT—=2

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS =

2, cos VEE

AMS-F

CHAFPTER 4 IN REVIEW (PAGE 190)
Ly=0
3 falze
5 y=gqcosix+ cmnix T. & -3y +4y=0
S.y=r+x-1 11, (—oo, 0); (0, o)
13 v= e + e 5 + caxe T 4 eod® + esed + ese
y=cr +cxr "+ ey ‘x4 csr+ csxlnx
+ egx{ln P
15 v c.jﬂ{'.*\i:ll + et VB

17. y=c1 + c1e "+ cyxe %

19, y = gy &2 + ¢ 32 E{Qmai'\-"?.t + qsini \;‘1:}

2. y=¢" 2{F:-::us;s'r’v"ﬁl:+ c,zi:niv"ﬁr:!+gr' +ExX

25 ]
tEr =

Boy=c + e+ o +ioiny —leozx + 3
25, y = ¢*(cyoo5 x + 50 X)
— efcos xln|sec x + tan x|
27, y=cx 13 4 ot
M y=grtor+r—dhx
3. (a) ¥ = cycos wr + oozin e + A cos ax
t+ Bzmar, @# a
¥ = ;08 wE + ;500 ey + Arcos wr
+ Brsmwx, w=a
b) ¥y = cre ™ + o™ + Ae™ 0 # o
F=f “ e+ Axe™  w=a
33 (a) y=crooshx + cysmh x + csxcoshx
+ eczxzmhx
{h}y,=ﬂ.rtcnshx+.ﬂ‘.l25i:uhx
A5 y=¢""Tco=x
My=L8ed-fet—x—imamx
M oy=x+4
43 x e = de et 4
¥= el + ezet =3
45 1= 4 ere + 0!
¥=—c1e' + Jeze™ — 1e' + 2t

(ST

EXERCISES 5.1 (PAGE 205)
V3ia

3 3 =0
s xfz) = —Lalf) = halg) = &
x(3) = k() =¥
{b) 4 fi/s; downward

Gnt bw 012,

e} 1= 16

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS » CHAPTER 5
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ANSE  »  ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS

7. (a) the 20-kg mass . "
(b} the 20-kg mass; the 50-kg mass 3B @ mos = —k(x— K — B o
(e) t=apma=012 . _;atthe equilibriom position; 4x

11.

17.

19.

2.

23

29,

3.

3B zin = —uu:-54r +smds +5e

L 120 i x()

the S0-kcg mass 1= moving upward wherezs the 20-kz
mass 1= moving upward when a1 1s svan and
doomrvard when m iz odd.

. (@) =) = §m5h+gsin2r

ih) (i) = “* sin(2r + 0.535)
i) =i} = % cos=(2f — 0.983)

{a) x(f) = —Fcos 101 + §=in 104
= s (10 — 0.927)

A
ib)y Eﬂ; 3
(€} 15 cvelas
) 0721 s
@ S 0T h0e27 a=012 .
) =(3) = —0397 &
() ©'(3) = —5.814 &/s
{h) £°(3) = 38.702 &/
(i) *Bfus

G} 0.1451 + %’ 03545 + %’,n =0,1,2,. ..

(k) 03345 + E,n =0,1,2,...

"Ssmﬁ‘v'ﬁl

{b) headmg upward

%5;%3,:[}] = ¢ %; that is, the weight iz approximatehr
0.14 £ below the eqgumbibriom posrtion.

) x(f) =fe 2 —Le¥

(h) x(f) = —Fe ¥ + 5o

(@) x() = e 2 —cos 4 — Lsin )

(b) x() = £ ¢ sin(41 + 4249)

(€} 1=1294¢=
L@ p=; bByB=7 (0=<p<i
i=e "ii—gmgf—nsmﬁl}

+ 2 (cos 3t + =m 30)
x(!}=1£ 4t g *’—1::0541'
'eos 44

— 2e Mamdr

dx .
F+Zim+aﬁ:—u‘hm,
where 24 = B/m and w? = k/m
(b x(0) = e *(—Feos 20 — Fsm ) + Z coss
+§B.I:IH'

3. 2= —cos2r — =m0 + rzin 20 + reos 2n
F,

3. (b) 51 sin wl
)

45. 4368 C; 0.0509
47. g(0) = 10 — 10¢ *(cos 3¢ + =in 34)
i(f) = 60e 3'sin 3r; 10432 C

49, g, = 5mi+%m5l

'; —DDEI —sm.t

3. g() = —be " (o= 10¢ + =i 104) + §:3C

I
mam__
E,C
*‘*mﬂmm*l FIC
E,C ) i
TS

C
5T. 40 (4'.:. %f)

ms-rl

i) = iy eos —— *-.-]E' (-!il'u -

\J’LC
__ECy
T Fa

EXERCISES 5.2 (PAGE 215)

1. fa) y(x) = %(ﬂ}f — 4L+

3 @) ¥ = —= QL — 5LE + 1)

4EEJ'

5(:}}{:}—3605 fr— 103 + 3x)

{€) x 051933,y 0234799

=|

w, El {

T wx)=— = cosh \I‘E—.‘x

. w{,nm P P, wl x-'ﬁ\“h‘uﬁ’

VE© TPVP )j p Py
w,] wy bl
f t
9' l*!l I‘!:“ 1:2:3:---1.- " m“
2n — 1F#

I A, = —az " 1L2.3,...;

(Zn — Ljax
ST



ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS =

13 Aa=nln=0,12,..; y=cosmr
na ¢ . RWX
]ﬁ'AI_E:"_l:E‘:B:"': ¥y=e mj
17. Ay=ntn=123 .. .; y=szninlnx
19, dp=rtet a=123 .. ; y=sinprr
2. s=LMA.x=L12 x=3Lf4
na T . RwX
H%_F:l_laz’:sa"': y_mT
- b b—
27. ulr) (“" “‘)“—1“* Hott
B—ajr b—a
EXERCISE 5.3 (PAGE 224)
ax
. —=+x=0
ar "

15. (@) 58 () 4 VIDRE (@ 0=r=VI0; 754
17. (a) 3" = r VI + (¥ -

When = 0,2 = a,y= 0, dy/dx = 0.
(b) When r # 1,
al 1 fxyer I
"':I)_E[Hr(Z} ‘1_,(;) ]
ar
T-F
When r =1,

111 1, a
yix) = E[E(f —a’) + ;h;]
(¢} The paths mtersect when r << 1.
| |
19. () 000 = ww.'i sin ,ﬁ;
(b nzzatf___ smvpgfli=1
f¢) msmcosd_ 1 - i

(dy vy 21,797 emls

CHAPTER 5 IN REVIEW (PAGE Z28)

L 8f& 3im

5. False; thera could be an impreszad force doving the
syztam.

7. overdamped

9. v =0 =ince A = 3 1= not an e1gemvalue

1. 44k

13 xi) = —Se ¥ 4 Lo

15 0=m=2

i7. 7=§“\r"§

19. 20 = e *(Zcos2VIr + ZVIsin2 Vi) + Lo

ANSS

21. (&) g
[ G]

© ;=’j—n',n=n,1,:,___

& sin 100¢ + 2 sin 501

£ cos 100s + § cos 50¢

Iimdl—fikx 0
dr

2. m® 4 fysen(x’) 4+ kx = 0

EXERCISES 6.1 (PAGE 237)

L (-L1LR=1 L[LDR=}
5 (-5 15.R=10 T.I0ILR=%
0. EpR-F  n 3T e
13, ﬁﬁ%ﬂ 15. .fjjTlf
17. ﬁﬂﬁ{z — 2ot

a1 2.5 -
19 x— 38+ 3085 — 50 +---

M l+id+ 30 + 205+ (—uf2 /D)

3. IE](k — Degost . ,E.,“* + Doy — st

27. 2 4 i[l{k" Dicgsy + Beg_(Je*
£-1

2. oy + 1oy +12[(I: + 2k + Loy — (2k — D))t

35 ¥ ! (5t 37 5 ! (*)'
¥ =g 2 « ¥ =€ ==
Y et AV
EXERCISES 6.2 (PAGE 246)
1. 5:4
1 1 1

3309 = eof 1= g + gt — 2

»iz) =« I—l:"+—f'—_l,lr+---
5 i =g

[ 1. 1 1
¥l = g 1+Er+if+aj‘+---

T y(x) =l +

WalE) = ¢ “Lr‘*—_x

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS * CHAPTER 6
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AM5S10  +  ANSWERS FOR SELECTED QODD-NUMBERED PROBLEMS
21 AP
9, J'l{-r}=rul——f——r‘——1‘—-u 17.ry=gn=0
2 4 7 72
3 435 JP(IJ=£'LI'“[1—;_:+‘—_11
yg{J}=clJ:+ f"+ 42+ ] 15 23-15-2
ETRT .
' -—f+...]
] 42 '}2 42 " NEE
1. wix) =y ]_37_13 _1&_9__19.'....] 31-23-15-31
L - 22
x x +e|l-2x+—2
¥, S [ :
W) = |x— =2 + ——x 3.2
I m e ]
R “TaLat
_S Slrlea+_,:| 17-9-31
1o 9. rn=:rn=0
o 1
13 y(x) = s m(x) = ¢, X - 1
[} it ll y _F(I}—{'r 1+3I+31 111

15.

i) = o[l + 48 + 30 + 5+ -+
w:n=cl[x+gf+%f+1,4+ ]
7

1 23~
17. 3,0 cnlll4-E e 2o J
1 14 34-14
R e T J
19, =211 1.:E 113 11“ ]
L yix) = — +21 +31 +41 + - + 6x
=8z — 2e&*
21 wo) =3 — 1247 + 45
By =gl — 18 + 4+
¥u() -s,[x %x‘l,—:nf%”]
EXERCISES 6.3 (PAGE 255)
1. x =0, mregular singular pomt
ix 3, regular smznlar pomt;
x = 3, mregular smgnlar point
5. x =0, 2i, —2i, regular smgular poimts
T x 3, 2. regular smzular points
9. x =0, mregular singular pomnt;
= —3, 5, 2, regular sinpular pomts
1. forx = 1: p(x) = 5, () @
forx= —1p = g =t x
llrl—!,rg——l
l5.rl=§,r2=ﬂ
—cenl1 -2 e
vx) = O x [l 5:+?_5‘2f
23
‘m““‘]
2.3
+C1|:1+2x—2f+313!13—'“]

¥() rfi[l P T

ﬁ
11*9*

o]

te J

¥ = Gl — fx+ & — dpr 4 -]

1 1
i Cgll 1 3.1 EA&

Hr,=§,r:=_i

+ Gl —jx+if -+ -
Bn=0Ln=-1

-

}'{I}=CLE

= 1
1 ger ]
.FT: (Q'-H)‘

o Cx

1 ']
mlj +C-QI
- l.Eu(zm 1!

= l[( smh x + (, cosh x]

1:1-
(2.:1}.

2l.n=1rn=0
¥(x) Fl.xl(}[xlnx 144
L x“ ]

=

Wrn=rn=0

¥ix) = Cyyi(x) + f:lyl[rjhx + y,[z}l(—z + irﬁ

ﬁ“"")]



& (1 [ -
B y0 = 25 =T (V& VAL
e ED g e VA
yall) = 1‘ ot (VA== -

~
) y= Clxs:l':u(le) + G:M(_

EXERCISES 6.4 (PAGE 267)

1. y= e dyslz) + ex 1302
A y=abalz) + el 5201
5 y= oy(x) + ex¥olx)
7. v = er 230 + caFa(3x)
9. v=erlx(51) + 2 _23(31)
1. ¥ =cx Yalex + ox Y24 jqlax)
13, y=x [y 4D + o Fi{d £l
15. y = x[erhiia) + o3 Frla)]
17. y =22 [e Faralx) + e2¥3(m)
19, ¥=x I'[L'[Jl.-l 1.12} + I'QJ ll'll::%f}]
23, y= 2" [er1a(x) + exd 10(x)]
Crsinx+ Creosx
B y=1x l'*IE,J,,.I{Ef) + o u{if:l]
=0x ﬂ'zsi.n(%f} + Cx Mcoj[}f}
I35 v = L'l.r'"EJ,,.z{gaf'ﬂ] + &yt l,,{%cuj'ﬂ':]
45, Polx), Ps(x). Pyl(x), and Psix) ar= given in the text,
Py(x) = 2 (231 — 315¢ + 1052 - 3),
Pox) = £(429x — 693x° + 31502 — 33x)
47, A= 2, ko= 12, jz = 30

53 y=x—4F + ¥

CHAPTER & IN REVIEW (PAGE 271)

L. False
3. [_l 1

7. ﬁ:j:i—nyw;.f +y=0

9, ":|=%,Fﬂ=ﬂ
W) = Gl —tr+ 42 — A+
W) =Gl —x+id — g+
0oy = o[l +32 + i + 5t + -]
¥ylx) cl[x bl dxt ]
13 n=3n=0
W@ = Cfl + x4 0 4 x4 -]
w) = G[l +x+ i)
15y =31 -2 +irf— g+
2[.! iv 4 ind T‘gfq....]
]Tﬁin

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS =  ANS-11
19. x =0 15 an ordinzry pomt
1, 1 1
z'v}":l}=rnI]—Er+ﬂf—ﬂJ‘+"']
1 1 .
+{'._[r. Efl“—‘?r-
1, 5,01
BN PR ST
7.0 J'lzf 3
1 1
- -
MRS TR T T J
EXERCISES 7.1 (PAGE 280)
2 1 1 1
_ r_ _ ——
1. c . 3.‘1 2°
1+e= 1, ,
= 51 T.lr +=<e
1 1 1 e
- —_— _—
g': aﬂ+rnﬂ "':—l
1 1
18, ——
(s — 4F Sf+2s+412
-1 48
7. 19, —
(= + 1¥ i
4 10 2 &6 3
20 = - — 232422
P | £ £ =
6 6 3 1 1 1
BEerets BII
l_'_ 2 N 1 E 15
s 51—2 s5—4 “F £ +8
. et — e o
33, Use =nh k¢ 3 and lneanity to chow that
{zinh ki} T
1 1 r
is. — 3.
Ws— ) Is F+16
4cos5 + (sm%)s = WF
»n — 43 —_—
F+16 R 4R
EXERCISES 7.2 (PAGE Z8H)
Y 3-24
S le3+ir+ie Ti-lae
g, Lot 1. i=mTe
13, cos 15. 2 cos 3¢ — 2 sin 3¢
17.§ — e ® 19, Ze 3 4 14
2L 03 U+ 06e T 23 LStk
25§ —teos Vi 27. 443 " +teost+3ami

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS o CHAPTER 7
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ANSI2 =

E‘B‘% .r—-smi'..r H.y=-1+¢&
ﬂf_ilnf“ m’ﬁ“I 35'-""5"_%’“
37. y=10cost + 2sims — 3 zin w3y
Woym fegle e d v ie!
4l y=4e'— 3¢ Meon 2+ fe Yam
EXERCISES 7.3 (PAGE 297)
1 [

1. (x — 100 3. =+ 20

1 P 1 3
Seentoowtooy oo
9 i i—1 . s+4

"FH+2F x—-1F+23 (x+4F + 25
1. ife 13 ¢*ziny
15. ¢ Yepsi— 2e Yaing 17. ¢ —ge!
|9'.5—r—5£’—4fe'—i.rie'
21y e M 2e M 23 yme 4 et
Boy=br+E &M+ 8 2y=3Mm
E‘J‘.y—i—iémsf+ﬂé5m1
I.oy=(e+ Diet +ie— et
3. x() = —3e Meos Fr - HFEe 2 ein

fl' Eﬂl ei!
3N —= N — 21—

£ £ 5

LI Leg — -
-ll.f“‘t 43 20— 27wl
45, —=m i Y — W) 47 e — 1) — e U HE — 1)
49. (c) 5. i)
5 (a)

1 4
55 fU) =2 — 400 - 3 FUW = —1e 1

S7. 40 = fau - 1 2@ =25 125+ S

o
ﬂ"-.ﬂ:ﬂ=i—I*H(I—z};g{f(.}}=F_F_1 .
61. f(1) = (i — ) — %{:—b),_ff{;(;}}—_"_%'
63 y =[5 — S U] W0 - 1)

65. y=—f+fi+ e —da—1)

- Dl — 1) +ie20oqp-1)
67. y=m51.r—%£in2(l — 2w W — 2@

+ tein — 2@ Wi — 2w
6, y =zt + [1 — coslt — WUT — =)

[1 - cos(t — 2m] U — 2w)

ANSWERS FOR SELECTED ODO-NUMBERED PROBLEMS

L. x() = 36— gsindt — 50— HUE - 3)
+ Zsind(r— HUe —3) — S Wa — I
+ Zcos 4t — I Uk — )

T3 gl =3 — 3 —Ee A — 3

1 0
: T .
75. (@) i) = 7€ T 7 e
10 iw
e T Y T -
01° q(' 1)
el -3)ol:-3)
T
¢l ) ofo- 2)
101 2 2
(b) jmex 01atr 17,0m= —0latr 47
wl? wy, L W
Ty = Wb, W
YO = TemT ot e
a4
RE\ 2 2
w,,L wilL
By@ - B  nE”

| SR CREI L (O
‘ﬁmm',[zx' f"(" 3] M*

81. (a) g;ﬁ:{?‘— 70 — 57.5¢ — (230 — 5750 — 4]

kA =

EXERCISES 7.4 (PAGE 309)

1 £-4
L a7 r ‘e
5'6.1-"‘+1 - 125 — 24
[T “[ls - 2F + 36F
9 y=—fe '+ ieost—itcoss+ fizing

M. y=2cos3r+Esm3r+ Lrsin 3

13. y =1sinds + r=m s

o~ wind(t - WU~ =)
1.y =28 + o iF 19, E
s—1 1
2l'l[:+1:|{|:;—1}=+1] 21:[.-—1}
s+ 1 1
T+ P 0] %D
29.3:1—-'-1 3 £-1

fiF + 17



ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS =

BA-ir--1
3 ) = —fe '+ i+ F1d + 405

3% fi) ==t
aq. fii=e"

43 fin =3+ 1Y + Jeos i+ tain

45. y() = sin¢ — frsing

47, i) = 100[e 10 — 200U — 1)

]m[‘. 11 s 2001 E}JMI 2}

l—eg™ ajfl 1

BT 5";(5‘31 1)
coth (/1)

53 £+

85, i(f) = -(1 — ¢ 1)
Y i(—lrﬂ — e MOt — )

57 x() = (1 — e toos 31 — e tein 31)

+4 E{—l)'[l — e T8 ooz Ut — na)
a=1

— Le s sin 3(r — nw)| Ul — na)

EXERCISES 7.5 (PAGE 315)
Loy= &0 — 1)
Ioy=sni+ st Wi — 27
iy——mslq{: +m51°!{.r——}
T.y—E—Ic"+[5—5e2“l-’]‘l‘{r—l)
9,y g B3 gy Ff ~ 20
'Il.].l=eir|:ﬂ53l+§£:”5inﬂj
+ e M an 3 — @) W — =)
e ot sin 3 — 3a) Ut — 3

:( .l"z——_r!), EFEJ:{%

P.,E(l L)E
IV URE VY )

EXERCISES 7.6 (PAGE 319)
l.x= —ée 1'+§é
¥= %x ir+%r‘
5. x= 26 45—
= E,ESJ_E,r“I_l

13. yix) =
= 5= [

1x=—ms3l—§5in3r
y=2:u53l—;—r5inﬂi

7. x2=-4—3v2IamVIr
— 1 E L/ -
y=—te+3vIsm T

9. x= 8+ = 4=t

= +31I+

1
R 1y

AN3-13

. =
y=—i—+é£'+i:e

e B

"6 ] ]
ll:,=%mr+ﬂﬁnvﬁr+'—:m§f—§mx’it
5 15 5 5

2 VB . 4 1 —
Ii=1ml——_5m1’fi_i:+:m51+:m5vﬁr
5 15 5 5
15.[1:}1':=1,- ’%zm
i 5 Fe
(€) ip =20 — 20
1T = Be "+ e ¥ + oozt + Eang
i = :'_ne“-l- D15 — %mﬁ!+%mt

92

1% i, e % gk 50T ST 0% oink S0WEH

A

njen balew
o Wi

i ¢ 1 coch 30Tt — —— ¢ ™ zink 30T g

CHAPTER 7 IN REVIEW (PAGE 320)

1 2
LF—EE lﬁliﬂ.e
5. trus | —
£4 7
2 s
> Fva &
13. i 15 fte
17. elcos 2t + §effsin 2t
19. cos it — 1) — 1) + =in =(r — DA — 1)
2. 3
23, o Midpe - g
25 fl0uh — )
27. fle — UG — )
0./ =0 — (0 — 1)ue— 1) — B — 4y
W(l}}=%—%f'—%f“,
1 1 F—1
-‘f{-"f(ﬂ}=m—mr !
1
_:—1'4{“]
3 f =2+ (1 — 2 Wi — 2k
PTOTERS I
2 1 .
F{Lf}y = m+(l_ 7 -

33y = S+ 1A —
Boy- grbbiel et 2u6-D)

- DU — D +ie I UG-

e T2 — 2)

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS s CHAPTER 7
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AMS-14 -

o= e @4 [data -1 +te g -1
450 -+ e A — 2
P4 tu -3+ tem o] -3

]
Woyw kg
— iyl my i
41. x= ;tie r+ae"
y=i+iet—L
4% i = -9+ 2+ 9e 7

we [ 1, L, I, I
11&::;.[_5‘5"1“_ 7T

e Yol )

B+ oy
2

45. y(x) =

47. (a) ()= cmm+%m§1 +2K1

&1 =&1¢um& ol — ﬂ“;""mwa.uzx;
49. (8) x(f) = (eosH) i, W) = —fgf + (wendy
- & o mf _
(h) ¥(x) = zhﬁmg:ﬁf oo selveyn =10
and uszs the doubla-angle formula for mn 26
{d) approximately 2729 fit; approximately 11.54 =
EXERCISES 8.1 (PAGE 332)

L X = [:3 S)x, whers X = (‘)
4 B ¥,

-3 4 -5 X
3.I‘=( 6 —1 n)x, w.-h.:.rrex=(}z-)

0 4 3

1 -1 1 0 i -1
i X = (1 1 —l)l + (—E'.F) - ( ﬂ) + ( ﬂ),

1 1 1 £ —1, 2

dx

- dx + 2y + ¢

dy

= =—x+ly-¢

di T
%=:—y+22+z’—31
%=3x—4:v+z+1c’+|
dz .
r 2x+ 5y + bz + e t

17. Yes; WiX1, X2) = —2¢ ¥ 3 0 implies that X1 and Xz
ara Imearly ndepandant om (—oo, o).

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS

19. No; WiX;, X1, X:) = 0 for every i The soluhon
vectors are Imearly dependant on (—om, w). Note
that Xz = 2X; + Xa.

EXERCISES 8.2 (PAGE 346)

1. X= c,(;)f'-l- C‘g( :)z '

f1 2 1
7. X=c|0)Ff +e|3 | + |0 e
\o 1
[~1 1 1
92 X=c| Ole'+e|d)|f" + | -1 )™
\ 1 3 3
[ 4 -12 4
. X=q¢| 0"+ Gle ™ + | 2™
-1 5 -1

13. X 3(})&” ' 1(2)*‘- -
o x=e5) el G ()]
wn-elle ol ()

1 f1 1
23 X c,(l)r!‘ + &y 1):-.'” 1 c;(ﬂ)#'
1 L 1
—4 [ 2
B X=g|-5|+e| 0]
2 \=1
4 ;
+o|l Dlet+ (—; £t
L1 -1
0\ 0 i)
27. X = r,(l &+ e (1);;4 (1):‘
1/ 1 0
O\ [0 ;
+o (l)ie’ + (l]r.:’ + (ﬂ)é‘
Ay 0 \J




ANSWERS FOR SELECTED ODD-NUMEBERED PROBLEMS = ANS-15

2 r+1
T

31. Comesponding to the eiganvalus A1 = 2 of multiplicsty

five, the elgenvectors ar
1 0
] 0 0
K, =|0 K. =|1], K.:=|0
] 0 1
0 0

eos | =m §
33, x=t’(2m.-.r+_-.in¢)ﬂ+¢'“(15inr _m:}e“

s ¢
. x_f’( r—mt}zu+f’(—sinr+msr)f"

( Feosdi ]+ ( Tamy )
~ Ndcos3t + 3sn3t) | “\d=in3t — JcosH

—cos | =in |
X=g + 0 + | —=mt
o8 |
cos [
4. X=o¢ !'+c2 cmle'+r_',, —mm &

—m_l'
4ozt — Jam I

43 X=o¢ —5 Fa ) —3 ooz 3t g

0

Jecos3r+ 4um 3
+ 6y -5 sm 3¢ ey

0

25 cos 3 — 5 sm 3
45 X=—|-T|¢ - cos i
6 cos 3

Soos 5+ =sm 3
+ 6 =in 5

=im 5i

EXERCISES 8.3 (PAGE 354)

e x-e Do et (B)e

A
1:—13( :)Hz( ) + ﬁ
(k-G
el G- O
15, x=cl(‘:*)¢=+q(i}<”+(:)a+(;).g

17X = .:l(:)e" + q('f)g—“ +(

nx=a(Z)era( 2 )e s ()
(o)) ()

o P B bt B
n.x=m(i:“:)==+ez(“_::)e+(§::)"'

(o e+ (2 s
Al g

("1:‘:‘;-{ )
X = G)' ) (7 )uu,u()g.
NI E-

+ i(ss)ain:
29469



AMSWERS FOR SELECTED ODD-NUMBERED PROBLEMS = CHAPTER 9

ANS-16 =

EXERCISES B.4 (PAGE 359)

Y “_(34 u)
1"’*_(u t”)’ R VR

r+1 I I
L eM= g t+1 I
2y 2y 2+ 1
1 0
5 X= e+ o] e
"‘(u) "*(1)
ir+1 I i
T X=¢g| 1 +elt 4142 t
-2 =2 =2+ 1

=
F
1
-
s
[
==
L%
+
i
=
§=
+
—
Frie b
R

X (R4 o (222) (1)

i+ 1 r I
13. X = i —4li+ 1|+ 6 i
=2 —2r —2r+1
B _l.w Ear_ 3w
1|2 S i 4
15. & (gﬂ““!lr %gﬁq%gil}
EE . 3,0 3 -
x=q(i—£’ e “)+q(—4i£' +*§¢ ul &

X= L'g(_;)ﬂzl + 1'4(_;)4: o

| Il ]
17 e“=('" rﬂE:r ) Qi }
Fest e — S
1436, ( —9r ) ;
X rl( | )ﬂiicil_jlr.*
- i 1 L
sl =z ( Tl T
13X = 1 g ¥ ] 3
‘“(;rw-g f T g i) ™

CHAPTER & IN REVIEW (PAGE 360)
1 k=3

s x-a Deraf( e ()]

cos 241 sm 21
7- x = El(—g,iﬂ_:z[)e’ + fg(msl:)f!

ANSWERS FOR SELECTED QDD-NUMBERED PROBLEMS

9.

15.

—2 ] 7
X=g| 3|+l 4o 12]e
1 1 —16

x-e(t)ers a(S)en s (1) (1)

I+ cos

-1 -1 1
M X=c| 1|+ec| 0)+a|l]

0 1 1

EXERCISES 9.1 (PAGE 367)

1.
3
5
T.
a9
11.

13.

15

17.

for b = 0.1, ys = 2.0801;
for h = 0.1, ys = 0.5470;
for h = 0.1, ys = 0.4053;
for b = 0.1, = = 0.5503;
for h = 0.1, ye = 1.3260:
for b = 0.1, ye = 3.8254;

for b = 0.05, yyp = 2.0592
for h = 0.0, yyp = 05463
for b = 0.05, yyp = 0.4054
for b = 0.05, yip = 05493
for b = 0.03, yyp = 13313
for h = 0.03, yyp = 3.8840;

atx = (.5 the actual valoe iz ¥(0.5) = 3.9082

(@) m=12

b _-.-"(;:-j%2 = 4.:“mT]F = 002 = 00242
= 00244

(¢} Actual value iz w(0.1) = 12214 Emoris 0.0214.

(d) IFh =005,y = 121

(e} Error with b = 0.1 iz 0.0214. Error with h = 0.03
is 0.0114.

(@) m = 0.8
I (0P
l’l:-',l.‘r"lid:)E=5|L-‘f':2j = 00252 = 0,025
forl=ec=01

(¢) Actual value is w(0.1) = 0.8234_ Eroris 0.0234.

(d) Ih = 0.0, y2 = 0.8125.

(e} Error with b = 0.1 is 0.0234. Eror with h = 0.03
is 0.0108.

(a) Error iz 19kt 30,

ih) y*&)% = 19(0.17(1) = 0.19

(c) h =01,y = 1.8207.
Eh =003, yp= 19424

(d) Error with b = 0.1 is 0.2325. Error with b = 0.03
1s 0.1105.



ANSWERS FOR SELECTED ODD-NUMEBERED PROBLEMS =

1
19. (=) E:mru( +1)21
0.1

® prok| <% - oos

{c) IEh = 0.1, ys = 0.4198. Ik = 0.05, yyp = 0.4124.

(d) Emor with h = 0.1 15 0.0143. Emror with k = 0.03
15 00065,

EXERCISES 9.2 (PAGE 371)
1. ws = 3.9078; actual value is w0.5) = 3.9082

3.y =2.0533 5. ye = 0.5463
7. y5 = 0.4055 9, ys = 0.5493
11. ys = 13333

13, (m) 35.7130

) i) = 1 - P8 tanh ’wh £ w3 =357678

15. (a) for b = 0.1, ys = 903.0282;
for h = 0.05, 35 = 1.1 X 10

17. (@) y1 = 0.82341667
F oy ol _ o g OIF
(b) y¥e)5; = 0e 205 = 401

3333 = 10¢
(e} Actuzal valoe iz #(0.1) = 08234134413 Emor is

1223 % 10 f=3313 % 105
(d) Ifh = 0.05, y = 0.82341363.

(¢) Esror with h = 0.1i53.225 X 10 f Error with

b= 00515 1854 5 10,

24 .E
(c+ 1F3
4 K [0.1¥
(b) (e + 1)551 = 3
{¢} From calculation with ik = 0.1, ¥5 = 0.40546317.

From caleulation wath b = 0L03, yio =

19, (m) _}"‘gjl{r.'}ﬁ =

= 20000 % 10°%

EXERCISES 9.3 (PAGE 373)

1. ¥(x) x + &% actual vames are ¥(0.2) = 1.0214,
¥(0.4) = 1.0918, (0.6) = 12221, w0.8) = 1.4255;
approximations are grven in Example 1.

3 w=07232

B forh=02 vy =15569; forh=01,w=15576

7. forh =02, ys = 02385 forh =01, yp = 02384
EXERCISES 9.4 (PAGE 379)
1. w(x) = —2 + Sxe®% y(0.2) = —1 4918,
2 = —1.6800
3y = — 14908 y; = —14910
5,y = 14640, yy = 14640

7. 1 = 83053, y1 = 34199:
x3 = 8.3033, y, = 3.4199

(403463511

AN31T

9. x; = —39123,y, = 4.2857;
x = —39123, y; = 42857
1. x3 = 04179, y; = —2.1824;
x = 04173,y = —2.1821

EXERCISES 9.5 (PAGE 383)

Ly = —36774, yp = —23807, y5 = 63226
1 = —0.2259, 2 = —0.3356, ys = —0.3308,
= —0.2167

5. = 33751, y; = 36306, y; = 36448, yy = 32335,
ye = 11411
7. y1 = 3.8842, yy = 29640, y3 = 2.2064, y4 = 15826,
ys = 10681, yg = 0.6430, y- = 02913
9. y; = 0.2660, y; = 0.5097, y5 = 0.7337, y4 = 0.9471,
ys = L1465, yg = 13353, y; = 1.5149, yg = 16835,
¥ = 18474
1. y; = 03492, y, = 0.7202, y; = 1.1363, ys = 1.6233,
ye = 22118, yg = 2.9386, y- = 3.8490
13 (@ m= —22755.m = —20755.
s = —1.6126, ys = —13275

1.8589,

CHAPTER 2 IN REVIEW (PAGE 384)
1. Companzon of numernical methods with b = 0.1:

Imprroved
Xy Enler Enler RE4
110 1386 21549 21556
120 23097 23439 23454
130 25136 235672 25695
140 7504 28246 28278
150 30200 31157 3.1197

Companzon of numencal methods with b = 0.03-

Improved
Xy Euler Euler REK4
110 21469 213554 21356
120 23272 23430 23454
130 235409 13689 235695
140 27883 28260 28278
150 306890 31187 3.1197

3. Companzon of numenical methods with & = 0.1:

Improved
Xy Euler Euler Ek4
060 06000 06048 065049
070 0T709F 07191 0.7194
080 08283 08427 08431
050 09339 08732 09757
100 10921 11163 1.1169

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS « CHAPTER 9



ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS = APPEMDIXS

ANS-1E =

Companzon of numerical methods with h = 0.03:

¥u Euler
0.60 06024
0.70 0.7144
(.80 0.8356
0.%0 0.9657
100 1.1044
S. h=02:902) 32;
7. %02 162, w0.2)

Improved

Euler RE4
0.6049 6049
0.7193 0.715%4
08430 0.8431
09735 09737
11168 1.1169
o= 01:w(02) 323
1.54

EXERCISES FOR APPENDIX | (PAGE APP-2)

L) 24 (b) T20
3. 0.297

PR~ 8\
W {d}_'\-fﬂ'

3 15

()

EXERCISES FOR APPENDIX 1l (PAGE APP-18)

11)
-1

3
7.4a) 130 (b ( g

10
5 @ (1; ig)
()

o ()

15. =ingular
17. nonsmgular; A ' =

19, nonsmgular; A ' =

b f =
——
-LHE

g
—

—6 1
*) ( 14 —19)

2 7
(b) )

(i
(19 15)
3 22
i 8
®) (—ﬁ —lﬁ)
4 -3
w( 8 m)
8 10 6
16 20 © | 12
20 25 -5

7 3B
) (IEI ".’5)

id)

L LA

|
e oo
e ——

ANSWERS FOR SELECTED ODD-NUMBERED PROBLEMS

-2 -2
21. nonsingular; A -( 13 3
g -1
1 Fei =
A l(:}=§(_4£, :;')
—3et
254X | 2
di Te T
a2 ()
27. = =4 - 12 a
di -1 1
44 -
29, (a) ) 1'52 'ﬂ) ®) (;
i i i -
e -2 (lrw‘jsm-ﬂ)
‘“’( ¢ F—t
M.x=3y=l; 3
ABox=244Ly S—Lz=t¢
35"1:_%:}':%:2:5
M n=ly=-0x=2x=0
o 3
4I.A‘=? 4
i S
3 6 —3
43 A 2 2 1
-1 -1 1
4 2 1 7
3 ] & &
1§ & -3
aat=l . 11
s 7 1 1
= 1 3 3

53

55.

.1::*::13:_2,
2 0

K, =|-1|K =0
0 1

A= A=k



