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CHAPTER 3

Section 3.2

I. (b) O Ak 4o LD Y X ao ad LT, 20 X cand Lo bith . NO.
2.(b) {45 X, X+, %13, (KFX)-(xH) = X
= 4 [ ()= () + (2-1)]
ie, L0 x) -4 (ux+l)-L(x)-%x-1) = O.
@) 6(0)+0(2)+0(X?) = O, avdune €,0,0 ane mek all 300
) 6(x)-3(2%) + O(XD) =0, achine 6,-3,0 ane mel ol 300,

3. (b) Tar Theremn 3.2.2..; ot . o

A
w[ea.tm)eahx]: aleajx azeszx' ﬁnea"x . B%Me‘D?MWlOQ‘)M
nf‘l ;X n—lz X n-l: Gn X
a, e az e ot n
I T
- e&x-ea.zx« n.ean‘x &y 0y - a:n . rr\hmn WMX‘—OC&,
3_‘ ;_l - VarmBarwmendi &MGJ (ru
6y 0 -Gy | Extrene T, Sedam 04) 40 ‘{ZH;
a3’ ose ATned Tham, thel MM’MQWM%MTW%{ e
fdon an nevyano fonr Al X)) o mevieno. : 322
That 3 dhe a5% ane duwtind Hon €., €%} 4o LL. Sundy, ifdhe
G% oot Mk dtinel Thom dhe a4 LD. Fon muppre 4,263, fon snolEmes .

Thin 4€4% + 0™ -4 +0M 4+ +0€™ =0 wath Hhe erffrecsnda

4,0-4,0,..,0 mt ol O.

© TS QNS &
WILiex,1+x¥]=|0 1t 2x | =sle =220 o (Thepma.2.2) LT
0o 0 2

N . AN X amh . '
©) W[pamx, cox, Amhx] = | Toy 00 oy l = e = —2pumhx , thuch
“AAX =CX A x

wmxwwa O an 4w mimnl . Henee (Theaum 3.22), LT,

% W= |* ;‘;I:-fommxm&ﬂ?o on amg woFowal |
HM (Thanom 3.2.2), LT, Smed’wwwb&o%ﬁwmmnd,
J@W%MTWS.ZH:MAAQMMMMMPQ:\%MJ
Aunce , thay ane LT

4. (b) Mn2xX CH2x
Wlomex,co2x] = | 20022 -20m2x | = =240 »0 (Thm.323) LT.
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©) (00 1 (b), e M gmk dhe %me ang dndicd

AduTiens o“ﬁf\,, ODE.) W= xe = *Ye et |
8 € +703 4e | X 4
e* e xe” et | 2+ 16

%MID‘?(S@MO‘}) = ©°%(9) #0 20 (Thm.3.2.3) LT. OFf conae, e
D7 MW%%(BSC)MA «wB

5. (a) W'(x) Ig ' = (/? 3,, Y, ﬁ;% = '3'“3”"91/’5 /3, M2
= 2 ’al 2
—A3.<~1>.¢;z Pea)- (p.»g. PN, A MRy AR Y =0
= pi( '}jl "Jz '}) '})z amd AJZ."'P'}):.’*P:'}){O
= -4 |'9 Lt = -pWix)

m'fwn (2) s Sadbm 2.2 qurrta Wix) = W(§)€ Sg 'P.(t)c\t v
6.(@) &{, ae LD thom G,U,00+0, M,x)1=0 (mI) mdh 4,6 wd Ath 0. s
bl /L Gy B¢ MWD, Lai'aziO,Aa?‘fﬁmmwM q,_MA
Mo (x) = %u(x) ﬁ My 40 4o ,v.rﬂ;,ch 3:&11
Aot ome ( u,) Cam to a
M= My miu (X)) = M, (X) =0 wku»e, mé A-th W 3o
( sy Hhe \QM*Aoi) Amep U,,U, ant LD.
(b) Lk u,0)=0, Boy. m/wmlp Ol (X) + 5 M, (1) +O LK) + -+ + OUNX) =O
M%W 05,0,..,0 md all 0. Hemer the a0 LD.
(©) Q)+ + Gy Uy = bl (X) F - + Dpldplx)  gquo
Qb U () + -+ (dp= b, YAhn(X) 2O. Siméce Ly ey a2 LT, & follows
M &-b,=0y...) Ga=by=0; A€ A=b,, -+, dn=by,.
7. No, & deto mdt fellow. \'dlfo() 4 amd % are LT (m:zz«-}) 1 amd. |+2X
ane LT, omd xo.mal w2 ane LT, m §1,%,1+2x73 40 LD adnce
11 - 2(x)+l(1+9-9£)
8. No, Mﬂh%mmmd%m%mamdm&

8Muﬂoy l(76)--—4/9(, tmd. P, 00) = /%" ane ml cpFimmouo om aiwrad
Cﬁ\'tmmg ?PM x=0 P AJW()

Section 3.3
L(b) e*e 22 od e® ane Adudiens (a0 o Aumimx}w
me,LI(NM:M«x& ))AoC(x e +C,e*
‘H‘ua WML“{ 7_

) e* e”“wa/wh«il(n Mmmm LT rddions fon a gumnal sdudion.
() No, wt meed Houe LIAGQMJ:-J‘I\Q
(£) V.w Gy No h) Yo «) Yo
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2. (k) EB%MAC()\G\SX, @W, ane LT, M&Mm%ﬂm.

Hewee {€%, cmh3x} 4o a daso o 4"-9y=0.
©) No, Frcawst snhax amd 2cphzx mmxwmdl“m ODE.
€) Yo, ane 3 LT sdima 0 : a boana. ) Yeo

3.(C) Om0<x<0? Yao. Om -0<x<0? Voo

4 (b) No; mathn e*mon €% i a sdulion o the ODE _

@) x+x izl amd x-xdnixl ane LT 5 o dhe ODE o amyg ardiwrall it
M“}% g — Auch aa -o0< %<0, 0<X< 00, amd €<% <I0.

5. (b) \Mmmx,w&quly 6 LT sdutima 5 4., the s & a
Iwion, comdinaton o dhe X and W € amd the cph2x o a lmaan
codmadion of the €% amd dhe €77,

6. Vw) Mix) = S@QA«&L»C. NOMJA«L«M?&N Thun 2.3.2 doto 1

Kol for vav'\w7. oL wigvna, wt ang bw\amg 1{.9.00 M?z(x)m
W&&,&MLM" “ ‘(%ODEMM%MMMLM) :
yo 0% C,03|!x)+C2?z(x)r?o MotMlAng_\tb QMM’BO—-»Icg_@h)lp Cometbincy

VA SOV, N , 6o cam fo checled wwvxj"f{wx

8. (b) Phe amswen 4o M) = -1-2X"~F % =&
Maple commamda:  Cdun: = 8;
dacie (§ Al (me), %, %) = 434 ()= 0, 4(O)=-1, Dlg{0)=03,
(x), M= derces) 5

©) Mix)= 2-5x+%x':—%x + A xt-Fas e
©) Mix)= 2-3%=F X +E o5+ . . . :
9. (b) ODE 4o 4 dhe Tyft (56) aondl Fhe emdiFimas ane ol comdions Mke (SDb). |
PUNZ 2.amd p,(x) =3 ane Colommans, fort all x Ao',)'}rl‘{mz.&l, the prdlom admdy

.

a mv-%u A&Jf«-m M —0<X<0 , L
(5) pylx) KX a cpFomnsnc en -1r<xq<,£rm (W x=2)

,00) = Pyrx) =, (x) = O, Ao, 3.31,dhe a
SRR i

oM
H.(c) MO0= C anx+Cymmr Miy=I= C P14 Ca Punl

2)=2=Cien2+C2Am2
Co! Al

res a wmb;u adudion foL G, Cz drecanae (mz le:ﬁlmz“’“&‘\%z = Aun(2-1) .

= Al £O'N | 1Cy=-0920, C,= 1779 Thua, Mny-mi% P:\Mm
TJ\.LW Amv\ /%(%)=-0.9202C-‘4:'X,+ 1779 pmX-

13.S (10) w',luo o (13.14) ( olnrwvg a=@=1) and (13.1b) ( ok-rw'j =0),
m adoo mud To Ahew (13.1a,b) & 6 (10), Mmdjgmti ¢
Llou+ po] = LIoa]+ L[ AN] (‘9 12.1a) = oLlu]+ @LIV] (Ly13.1b).

1% %“DM“H‘«)M LLot Uk + ol Mgy ] = LLLOOU -+ Ui ) F olpy iy ]
= 4 L[ttt + odpthge It oy, LIy ] }n) (1) with k=2.. Fuithon, $rm (1) Hhs
= o LI ]+ g LTUg 1+ oy LU ], 20 0 hebdo 01 et 1. Honer, Pr) helds o

0 A= 1.
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Section 3.4
4. (b) M= A+Be.
©) M= A+BE”, mo)= 3w?'fo) =0 g A+B=3,-B=0 4o B=0,A= 3, H=3.
mn) fa_em—» A% = 0 Mz, Xz£), A= +| +i Ao y=Ae4BE*+ CX4De™
I MX)= E caht Facuhat + Geont Haimt , $on rample
©) M=e ¥ » x‘*zx ~320, X= (2444412 )2 2122 =3,~; A=£dZ amd 2 L
2O M= ARePx+BE % + Cepx+Domx.
5. (€ W(id»{’,( (10, %,%) - 4*%%@»%} 5% ()= 0, 41, DY) =03,

"3("‘) > et /3(76).- 6%’5’

() doshe( A 400, 2,2, 2,0) = )= 0, MiR)); oo
x) = C,e*+C; cox + Czomx + ¢e
6.(b) Mix)= (A+B%)éa3" »9(1) e= (A+B)e 3=?A 2€ (l—e)
m=-2z -(3A+2B) e B=e%ze-2)
25 MO0 = [2(-e)+ (3€-2) 2] &3
©) Moa=hAtBx+ Cx?, Mo=3=R, o)=-5=8, 4" = 1=2C,
RO M(X)= 3-5%. + 32>
8.(b) (A\-24)(A+2i) = N+ 4, so Ythe ODE 10 13“-»4,3 0. M= Aet? % Be*?
n Cco2x+ZD/>wax
() (A-l-24)) A= (4+24)) = = 8A+20, Ao dhe ODE 40 ﬁx’ '+204=0
with MQM (x) = Ae(‘”””" -8 (@r2kx) - ¢ "(Ccozx»e:Dsz)
(§) (Y (A+2) = X-3A+2 a0 the ODE Lo m"'-3 +2A3 o
MMW Aglx)—(A+B'x.e+C y
9. (b)) X—=3A-2=0 gt A BL*A-9+8)/2 = 1,24 A0 M(X) = Ae e‘j‘.m _Gx
(€) Xe+i\-1=0 ?wtc«A."‘ (-u:{-TI")/z =(Lx43)/2 £o M= e%(ﬁe +3e
10, Rumemboen thadl | 4t izdT Ao “”ﬂ‘A“&“Q TI.
1@ (DAYD-)\z) 0. WAl=0 U= AeM™. Thin [D-A)Y =1k beeanea
ey /\'3 A@.x% d\&q)»wzn G
:““(?eﬂz JAL"‘B )= €™ R(Ae“' A g+ BY
(G (’\"M’WB) CeM+Be? (B,C abtiany conillaito)

I2. (b)) A=-252,-0.239%0.8584. M Rea<o, oo stald,, . The Maple commnand
mord pemas  Fadee (2734 3%% 2+ 2424250, X, cmplin);
(@) A= -0M93+04584,-0.297+£2.2364 , +0. 5903:0597& Mnce amstide
Qecanne w +0590. Ti\wnuwﬂitmmaudx&unﬂxrf‘w“q-
Secomne A Aao mixed /x'(wv

e e¥

Section 3.5

I (b) 3eoet — dmineE = Edunt+d), E={3%4 =5, =L (Z) =-0.0435 nad
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5. ;\)tm/d}ukm ‘fLaId';\g maen (0 = AR/ A&-FVZCL';A‘.-&,A‘XQ nde *
£, (o i) Wk o ot . Sian, csc i, mit Kx=O, 5t ik
6. (@) The fomn 1wty = & %F (AT +BET™) sall ke comencundt, tehene otde c/om

ard " Lo Jo®=d%; AB ane, cownar , didtid &kwﬁ&mmm

Kt)= € [FafeT™ -aRe " + A eTT-Bre Tt =0 quuw

208 _ B "+ LHS
e -W%.mwui&ws, / o
oA RHSmM@Ja&W. Simet, /
“the RHS 10 a coalland, mt Aont swtadly e 1
feLapel (X T,) o dhe anibiad endtimo ane | %
suchthat RES>I amd mene o RHS<I. The M?‘Mé v ‘Fo’l*f'f\afvw
cam.. For the endic cane X(t)= (A+BE)EF amd
xtt) = CoaA +B-aBt ) T =0 gwea ‘Lo = B o\ )/ B). -01 dhe Lutlin 4o
WJ’)&MM s M#«TD’P& o 0<tca), and ~L I a0 '()(Ni:w
WMWNWAPEmost<ao, ot
(5) Lt m=k=1 amd C= Co= 4mk = 2. Them ol=c/om=2/22] Ao X=(A+BY)e "
£, = (B-elh)fetB) = (B-AV/B. Y Bzl ad A=2 dhan £,< 0 40 dho ane mo
5w dhio cant kU0)=2,= 2 amd 2°00)= %= ~1. (€) Y wnilead poe Uk
B=lamd A=-1 ,Hhan to:2>OmMAon_\.e%Jhpa’t}Ln%% .
x{zixxo: -1 amd X(0)=%= 2. Omw :;l:rm M:Qj? ho Pheans gy
NOTE. dhio 45 a4 ‘W”ﬁuatm"—- ob:«)m 'pkr« vy lon, (42,
how o chore m,c,%, %o, X5) A0 anto aehne a coton Adarn ,

7. @) 2)= €L (Rcnlt+Brinit), whine dis c/zm amd {45 0= (clzm)*.
X't)=0 o Tamdt = ("B- ot (@B +A) = %, ey . The Lidtin has nees
L=t (e $otn % wn -k, <), B sucessae LS aplo ane
AL, A, WA .y 5O JO Coniidan Puscecsrmnt wanumna. cLM%&fw AT Zo 2T and
pmd =47t + 20T Tham, - X b K,y O Baccesdint MMEKAma 11%&:))

q=%n = eypl-a(to+ W) [ Aeo (It +2mm) + BAvm( A t,+20m) ]
Xnst "”‘lP [~ alt gt 20007/ 1L Ao (415 2T Bam (1, +2m+)MM) ]
= 974'3(+21F0L/J") o o Conank (i-e.,dcm’i'w wmcth n)
(b Q«MMM 8:%%:%9} (-211‘2-:.2_7EQ=_2LTC_/(_2AL_
3. i) e, thon B+ €'+ FO=0 10 un A ":2 o AwE-crm®
1o Adutim™ Lo %Adm\ (2) with m->1,c>¢e, k>4/L:
o) = & 2 [ Reo g -EY £ +Bam - (6 £]
The MLQM Mﬁ_‘”ﬁ%) N (4/L) - (El2), o 4 c'—_—_Lw;t!""t; """M%d’{“”
MW &4»1)0 ot due 1o the wypl-€1/2) St

S
>

.t
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4
9. (b) ZWMAMAAAS 5
% A Ky s | G )& ]
24+%
g dg msx”‘ (2427

2 3 Emg®
Sncldung thio iy KE gurio (0:2), nd dlik 4 (92) e 63).

10, @)
hﬂ-’é*gﬁ Nl 2nd Jarr > mx'= (- rz)ﬁ
HE Boyle's fawr > (L0A = q>| (|_+x)A poLA
N e Bi= L+'X » P = 42:—_
AT MY +/9,LA(L% L%)-—o
mx s ?_-&ﬂl-_& =
(b) Nmﬂmmmian‘& /(1% %2) Tovm. .
(c)"ra»gﬁdlm x/(1% ')C?‘)—.-—-—-——..._.(| X +_.. ) N_’;%_

Mc& /vuva—mLz -
WW»O«Q')& (ie, forn lxjLl<<L): mx' +242?_~%-O.

D o= [Pl 2ud el = S [RE egle.

L

@) MK = - 2ouma, (aee shiteh Lnight) = -2TU) /2 S\
7 2 z

A0 MX" + 2%;_% % =0 Ena

(b) Nn\JM\WL Jrecomar 'D(Jﬁ§+%2)%/;~)£§+x" }‘A'/Nxc\. Lraart
Jonion 4 .

(©) TIUx] = TL0Y]+ & ] "+ e
=0

%3%=%%%J%=%t+%%%%

|70 oma &L = TW/L, + O

Thuw, TL))= moxw—% ) x> 4
P mughdt de To qsw-lA. MM Lkt
Tiw= TR = T+ )% = f{&(w*"‘ -5 %+)
= T[L+ (£ +)] =T#?) = uuzo)+1:'(!2‘,)z+-zl-,""(ﬂ.,)zz
GMW = TN+ TN (L - + t"(ﬂ )(J- 4 )+
Re (ﬁmaﬂﬂg) Aom. Qisctondam = 'x, %
T = T + Tho) f!z; + Tomn f Mdan 24 0x5,

19|

Since, wt MWTa/aQamw ’1 TN /L) e aboo med 1 Lpardthe

1/20x) facten arnd Yhon m% o strivo ando dhe Avio 0 T LU
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by G (T < [h e ] 2
E_QQ‘L\:[UQO)M:M,)L g (b )= R ) - U o -
IR g S
Frapuancy = fyfm 54 = [2E 2ot lzm‘t:;ﬁ'g% plioy/oc
- é%ﬁm%m m@;%ﬁpl;bmw N,|= mf)(w« z)}Mrl\\l)z y:%((% -_Ll;))
§

TM} mx'! =
../ud\)z = jmg (/é/..&) }LM%%-y%-)

eﬂ mx"+2m x=0.

4‘ 7mL AJZ 7L M/A*o

[\

LQDG‘ no PE= ma (Lepd punedl)
. KE = '21(1.9)
#o PE4KE = Mta‘LCO@MO(, +—Lm(Le) =coak

/2L oo - mngeeMa—%mLzee =0
B+ 8 pivaL HinO = O

(b)megut 9-&-9__9990,0030\«6 4——*;@ W“ﬁm

Section 3.6

Lcoem“mot

1.(b) g\ )\"l 0 A0 A=, —A'X— /9(2) 5=2A 40 A=5/2 amd (X)=5%/2 (-c0< <ol
© >\+>\ 0,A=0,0, 4x)= (A+B£M;x{)x A+Blnlx] = §A+BLA7¢ for 0<X<00
A+BAnex) for ~c0<x<0

€) X-a+A-9=0, A=%£3, g—Ame A2(2)=I=8A+13/8 amd 4'2)=2= 12A-3B/16
Ao »3(;5)-2'8%3 %Lx, on 0<L X< 00 .

@) X-A+A+1=0, A=2L, Aa-ﬁm(ﬂaxHB/m(ﬂv\x).
M(1)= =)= A, l;)m =0= 8 M Mx)=cpllax) on O<x< 0.

(R A=2,, g-/—\x +B/x. 9(-—5) =22 25R-B/5, w5)=0=-10R-B/25; A=1/5,R=-10,
AS M(X)= X%25 -10/% o —D<X< O

() AN1A-2)-22=0, A=00,3; #0)= A+ Bdnixi+ Cx /a(n)=2=A+C, »'(1=0=RB+3C,
"a”“) O-"B'*'CC ?«MA A= =2,3=C=0, (x) m —00< X<oD,

© X-A+X-K*=0, A=1K, A= Al + Bl'x, Ax“+ Bx™® m 0<x<eo

Ax+ BEx)™ o ~0<x<0
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@) AANO-2)+2A-250, A=1yixd; tg(?{,):AX*‘ x[Ben(nid)+ Coon(bnixt)]
N O<X< D Ol en —od<X< 0. .
2.m) dodve ({x 2% ol«%(gm),x,x,x)—zx (M), %) =0, M1=2,Dy)1)=0,
D(DHY1)=03, M) ); W%g ‘ 9= 2. Nate ‘the Diyx1)
ond, DXDEN) &mu‘mdlmo fou m/(1) and “ "n. ‘
6. Rcall that o funclioo are LT . Mﬁlamu;m;ommw
51‘\“\4-31%. Tho, The fivo sdtioms v (33) LT {M}ij =
J- Ve e“fﬁ.(x)dx dx # conaXandt. WJ,Q) %}. j-ﬁx)'ze"faidocd.,,( = efau /372(,():0
po W #F corolant amd dhe sditiono ane LT,

YN

7.() XA L

~xnf'-3y=0.  x=eb, auat=e¥, atm= €
m:azdx Aﬁ/ﬁr{ =e-xam§ﬂ ca) "
At = (€Tt = gtdl 4 4 ) e
0 e”"(-ét%Jrét%?a)g’/f-e*(é”g)-z‘% 0, |
d7V/ut® — 24V/dt - 37 =0, Vir)= AeT+RBe™. Bl x=€">t=Lunx,

o )= A4 B = Ay 4 B, _
8. @) W serr un 7m) that  xDy=DY. Thn xD@D9)= DY guia

o&D"'g +xDy =D v x*Dm=TY-DY = DID-NY.

DY
Nk, xD(x*Dy)= DDO-1)Y
WD+ 200D = D(D-1)Y
D(D-1)Y
A0 %3D3»9 = DUD-1)Y -2D>-1)Y
= D(D-N(D-2)Y,

A RO YL .
9. @:A-&Bfmfb) P'tny=0= B/, => B=0 0 @(ﬂ)rA.TLM d}[ﬂ,‘)m}fﬁ, Ao @(n):(ﬁz
10.(5) M= A+ B, w)=3=-B/3f = B=-32% so u)= A-323/50. Thanm

M(R,)=0 = 4'3’1?/—‘17. gwte A= 3%7/%, o Mn)= 32?(3%;_— 1)
N.(b) Sek yoo= A x. mi= At Az, 9”=A’+A’+A"'x A0

x (2A'+ A"%) + %(%A’x)-a&.-:o) WA+ 2x+x)A' =0 o1, with R=p,

z = = =Al: B-x-2bnx =C e z
Eif.g+(x+|)d4c 0, Inp+2lnx+x=8, p e %

6 Pz C [ €"Kdx . Thuo, Yix)= P+ Cx[ €™ an/x®. .
12.(b) Mrc( X3k d;ﬂ(gtx),%,x)-k Xo# d (M), %) = M) =0, ’3"")3 G
x)= C,‘)H- Cz(-e"‘+ ELa,x)x ).

o Thio 24 T oun adhtion s (Up)2  2EL amio wo dhe Meple

Fmlq dhe exprndtial w ‘2o
%1% wgﬁj%

Bitn,) =
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&M%M‘I«Mj Lai;anfo, /a('x.) Ax+ C%fe -—z = C"‘*C xj‘ 5 (a- d§/§)

_ [l o
= Cx+ sz[—egH f (--'-)(— gdg)] Cx+sz[8 -f xdt]
"C|9¢+C e -'x, e” olx/t C,x+ Cyle X i, M wedR
z( j\/ ) 2( ) et
13. (48),0@1& “ta, + 4, /3 - (a+D)M + (ab-B )M . Simce tha @anxo
aJ.E 9 '3 ‘Y\WQIM At cM\ A& A=l amd X, R YT
04+ a, = ab-b amd G+ Xy = -(M.b)-l-(ab)/)/x PO Gp= Gb-Y,
e -(a+b) .
IS. (D‘!"X,)(’D-X) =0 —>» %-{-Xq:o’ é&*:—-xd«_ U= Ae 3 AJ' %:j:’-é?;\l
:} -XAX f-xax +X/, F b
L= e ([eP**pe™ “ax+ B]= Be™*+Ae" f"‘doc,a«k;é\
wth A and BMY&)AO“‘”\LM an (57).
16. J)‘a,bm coilanto M(soa,b)m
a'= g+ qa+a, , b=-K-4b-a,,

m mhacd e Ixi'w(M& a emd b ane C(-/I&mja Aoe««ﬁmo
)\1+m+ 4,<0, Ram AoAg. A{TM (D-x, —Az) —o ( A)u 0 ?:]:o
wo= Ae™ Than (D-Ag) -Ae - >\1.

A
/‘0(7() ef )\z_d\’( t efv\zo\x A A +B] it e}\a (f\n (\z.)xo d-?(.'*'B)
= e’ A e‘*' e Be’\"‘ = CeM™ 4 Be’\* 4 NEN H AN,
Ay-Az
Fhan Hhe Wgw%n A e Ao(.-(-B) (Ax+8)8 % thwae neandts
17. (b) x‘%‘ux +94=0, 40 C((x)" Iz, azzx) 9/oc Thon (50a,b) gre

a"a,+—‘-a+(9- "'x‘) amd B=-p-%kb-2r . Tow A=%x and b= @/x.

ERP b WY W Rt

Chorae a0 = l-:ég' A-olb[x)-'~——-— > Py M%WODEW
(j)_ “*‘3*)(D+3*)/g 0. M- '+3*M o ?‘m w=fAx 3*“_ Then

(D+ 3*) 2 u Decoma /3'4—-3—5-/3 Ax, 320y &M(j‘eyydx wobu@)
= x"3* (_f A A+ B -3"( A +B) Cx3*+B'X,'3* W Y VN
ﬂ\{,wwwwd&«m%b Mltw;/alx)"

8. o (-x g =2 (0 %%,
R e LT A
:'-_5 e‘ Ag -—Ui’(%) Aconae : : =y
%‘M"H"M‘W WM%-?O.
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Section 3.7

1. (8) Vo, cpox amh 2x = Leoxmhax, sinxsmhax, cox cpbhax, smx cohx}

() Neo, Inx—+ Inx, 1z, V¥, /3, ... mikcdmd
2.0b) Mt m = ¥+ 2% ﬁ—Ce ?Jm A+ Bo+ Cat+Du+E oo The ODE guea

4Axe3Bx +2Cx+ D + Axt+ Bx + Cx* 2-,’Dx+E x4 +2%.

%t A= 7
% 47A+B=0 | A=1,B=-4,C=12, D=~22,E =22
X3+ C=0}F Ao fam)-ce X xt-ux3412x% 220+ 22
p A8 20+D=2 )
I D+ E=0) fzel _fndpex

. fﬁm = Ae™ + Bounx+ Cenx mdbd

(©) M'+24 = 3€T+4pmx ; M= G
€ +28M7L+2CCDX 32X + 4aunX.

+he ODE ?w-em 2Aez"+Bc¢>x—me+2A

ezx: 2A+2A 3
nX: -C+2B=4 As/4,8 %5, C=-4/5
()= Ce”‘-t— e +%/>w\%~—-¢vf>?¢

cHX: B+2C (o]
(R) /3 +/3 = UL 43/ ﬁ* Q+C€
4xe*— fxe’, e} i —> {M% wx}

#0 sk M = hxe*+ Be” +C,/awc+3cmc megﬁm i~ the ODE ﬁma

Axe +ge +Be”+ Cepx -Danmx
+Aoce, +Ae +Ae* +Be* - Caox-Depx = 4xe”+ 380 .

*. 2A=4
e": 3A+2B8=0| A=2,B=-3, C--s/z D= -312 . |
e e

(«Q) /n I\J =% +4€ /pﬁ'— Cl+ Cz
x> 5 x,11 43 > $e*} Ao '9 (A%+Bx+c)+(i>e ). Butthe C Lo
mewm C, tumm% Ao "%(Ax+8x+C)+ (Dc”‘)

TMIOMOM&D‘M MME(/QP Ax. Bx+ Cx + De?

2(3Ax" +2Bx+C+2D )+(6A‘)L+ 28+4‘D ©) = x%+4e™™
x2 GA=1, x:48+(A=0, 1: 2C+2B=0, &*: 4D+4D=4 gueo

A=1/6,3=-Y4,C= '/4,D Yo, Ao

M) = G+ Coe™ ™+ L x3- -};%7‘4'2‘,:%"'{-8
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(m) #'-2m'en = o e{‘. M= G+ o) e”.  xeFs fxie” xe”, e} o Ty

Axte* % Bxe s Ce®. But the Bre” Luw W&m:fw% Cp 2™ L
amd the Ce™ Town calen the Ce” Lown, so Ty Mo Ax3e™+ Bx"e +Cxe™.
SEAL, dhe Cxe” finm dupheatio the Caxe™ Tinmn , Ao "Ly ,
Mo= Axte*+ Bde*+Cxie™ = (Axt+ Bx*+ Cax*)e™ P j thic i The ODE giveo
(Ax*+ Bod+CxD) e -2 (aAx>+3Bx*+2Cx + Ax* + Bx®+ Cx*)e™
+(12Ax> +6Bx +2C+ 4Ax>+3Bx*+2Cx + 4Ax3 +3Bx*+2Cx +Ax¥ 4+ Bx 3 Cx*)e”
= xze'x.
xte*: A-2A+A=0 .
x*e*: B-8A-28+4A+4A+B=0 A=1/2,8=0, C=0,
xte*: C-6B-2C +12A+23B8+3B+C=I[ »0 'Um: (C,+ Cx)e + T‘;_'x,*e"
x e’ -4C+eB3+2C+2C=0
e*:. 2C =0 ..
p) "3“""3': 25ep2%. My = Gt C,e+Ce”. Ty 4p= Acpax +Bauazx.
(8Anun2x -8 Ben2%)— (-2Asmex +2Ben2x) = 252
am2x: 2A+2A=0 } A=0, B=-5/2,
crox: -9B-2B=25] 0 M= Gt Ce5 G ET - T ainax
3.(@) doshe () (M(%),0) —3RM(X) = X% exp (2%X) +6, M(X));
m‘j{;c'"ae%_ ) xe,ﬂ__ X ex'—z_%o X e |
@ dwbvc (a)%(ﬂgm), %%,%) = Al (o), 2, =0k X+ 2% 6oh (1), X)) gt
a

15‘“*-" "NM*JW\LM,M"‘Q Crmmond, d-semmd , p0 M me
/3,‘"— "= exX+ 2R Rprers

wi-n' = 3T+ 280+ A. M?\AMS Cacnn spvea
sz 3r2eohx+Ax+ 8.
Neow mae M AT A dwasan fovat-odan Jy.m.'ﬁlm :
yo= e* [ [ € (xPre®we +Axt Byan+ C ]
= e [ [ (e +ive ™+ Axe +Be™)dun+C ] .
. = e* [c—f—sx“-ax—g)g" sx -+ +/<\c—x;l)%" -Be +§;3 L ODE
(b) M'-m = xe”+]. = Ae”® ro suk M =AKE’. A
'e'a"-e Ae"—Ae"/kae"ﬂ on A= ?cr-&- e, A(x);z"qe"% C =
po M =(E-€" +C)e = Ce*+ F e~ |
(€ xy'-4 = %3, »();‘:Aac sosuk m = Aix . P M:MEWODEW
x(Ax+H)-Pr=oF, A=m, AIZ K%+ C, po mt)= (Z+C)x = Cx+ K72 .
(h) 4'-2u'+ny =6x" 4y =(ArBR)E™ Ao Auk w = [Aw+Boox)e*. TheX
A+ xB’=0 L, Az-exe™, A=~ € (-x?-3x™-6x-6)+C
A'+(x+x)6'=6x"é'x} R= ¢x*e X, Bxy= ¢ (-x*~2x-2)+D, so
M= (BrBr)e™ = COCH3IXTHOX+E) + Ce® - e (X 2x+2) + Dxe®
= C+Dx)e®+ X +24x+36



Section 3.8 25

(n) %™y"-xy'-3y = 4%, = Ax34 B so nk = AX3+Bx) L. Ot
x%%x"ﬁ’i% 'g A’-.igfiﬁ , A= -2+ CL/j
x*A'- B'=4x) B'=-%x, B=-x%+D, 45
M) = CX72+ CYx+(- ocz/z;-f%)x": CoC+ DX - % it
6. mesl (% WU d Wi(8) 4 a and
O mel, [ NEds o d‘w@)gc%x% cofa X,
costond timan M (%) dote ML Awd Mease M, (1) o a adtio .
Sty e o T O S At
7. Sune ng:T“LL wonk . Raijun‘ﬁﬁum conodun dhe }MQA&Q¢uu:zcﬂatﬁu;£t?dﬁbjl:ﬁ&;
| d M?m EALM%),MJ pas.
| %ﬁ" - xy'-34 4K My = Axgg+ x| Ao prek. g,,:Arx)oc%Bf:go:L'. TLEX/
A3;= A+ BA 4+ 34*A-X*B = 6+3A-x"B
T dwstiad F thia =0, adl L =€, pay. e ODE
"= 3x*A' + XA X TR+ 2X R amd ?«ﬁ'««g Fhese am ODE gpvea
(396‘*&@2)«‘&'-3’9%—(69“%— 2 —(;éﬁ?}g/'/é)-_-qx
a0 X3A+X'R'=6 '§ A’= 476"3) ()= -2%¢2+ C
A’ - R =10x) B=2x, Bx=x*+D , 0 )
M= (- ;?(';_+C)9c3+ ($24D)L = —2x+CCx+ D' = Cx3+Dx—x)ml~6ma.

Section 3.8
6.(a) mx'+cx’+kx =F ok, Ol 'ﬂy)ﬂat
m=l, R=32, C=C, ={2mk = 8, Q=15 E=10. ‘
Tham U= {R/M = {32 and (16) and (19) n}.we‘){q, X A
' o o3| xUx) / /
x(t)= € F(AeBE) + —19 __ co(t+tam' -8, el /

o
.

q(z2-1)" % 82 D) L/ /
2

<! 0 4 10
= E*(A+RE) +0.31230m (L +2.989). ﬁ“hm \/ -
Rethon tham AL 20) omd %'0) tnd.  (OT) Y /
adot 4L A,B, K 45 mane comnemund 15 dothe Xp
sunirat Al Az1,B505, saw. Thim %(0)=0.6974 amd %/(0) = - 3579, To pl&, st
Huse Maple commands amd dlawthe W/%n«mdm-e,:
> with(plots):

> implicitplot ({x=(1+0.5*t) *exp (-4*t)+0.3123*cos (t+2.889),x=0.3123*c
os(t+2.889)},t=0..10,x=-2..2, numpoints=2000);

For the mmdindampsd %MMF'.T& Aﬁ»\ax-kto KX (phawm
*:]"\o\:.m&&me\)kmm ,M@dl'd"\?v\i%%mww ro .
' = —Fo b L-cp% . _F L v = ‘
. Sli'rwut)‘ %3){% cpww‘-ﬂ.’- ‘_E}Q?w -/?'2“52 _Z_E%wa
2 Hepitad
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9.(a) %)= Xp(t)+ Eca(.Qt-i-@) We cam Rone Ay ) 20 Jg o Xy (t)
%M&MW xp(0)=0, X3(0)=0; Hhuot Ml e A= éﬂ?m (16). Thane
ool eprdions oM %ﬁ(t) cmd:m o x(t)w (20), &4 {-‘r&w

200) = 2O + Ecnd = gpethe

X'(0)= %¢f0) - QEM& = —.SZEM& Etringl:
(ED.T#“QK Y N »(iil Ail“Jﬁg pd&dtk,ﬁnﬁ@thn« QUU)]: 245(0) : ,
as AALA (X the L), Hham 3 t
The i comdTFmo o), X10) Aunply s *‘“—sw.g b
Ax&ﬁx pIve% mCt ajtna‘ﬁ4ﬂirlh*n~£. ) "*ﬂii)
0. mx”’=-A(%-8) %o mx"-&-kx_ k8, ek =Een(Qt+3)
Il (@) m=+4=] 40 W= {&km =1, 25, c,=24mk =2 »0 €=0,051,2/4,8.

> with(plots):
> implicitplot ({y=25/sqrt ((1-x"2) ~2+0*x"2), y=25/sqrt ((1-x*2) ~2+0.25*
x~2),y=25/sqrt ((1-x"2) “2+1*x"2), y=25/sqrt ((1-x"2) ~2+4*x"~2) ,y=25/s9q
rt ((1-x~2) ~2+16*x*2) ,y=25/sqrt ( (1-x"2) *2+64*x"2) },x=0..4,y=0..60,n
umpoints=4000) ;

1@ Wi bk 1o Adve LI%] = o2t Cosdin smatiad l.f_m‘] £ et

Thon L[P:.uru&«\,:\]-‘Fcoﬂx«uFmQt 2L )
L[&w]i-x Lldmwl= = - ( X )
L{Rw]=Fenlt’, L[me] £ AL

AT X(t) = (E‘,w(t)

(d) W'+ 3w= 5et?*, A5p= = Ae f2k e +3Ae —-se.zjC
A= s/(zred), po AD)= @c(siu ) 5Re (.3:23(3 a)(Cd)Zf‘l'L/AM\Zx)
=& 5. (3ee>2t +2Aw\zt') it it

(3 w"-s-spo- +w = 3¢’ ¢ w-.—Ae‘m: (|c+2o4,+t)ﬁ =36 guw

A= 3/(-15+204) , Ao XlE)= &w\.(“ %20‘.4'{;32;&@041;-& A.A«m4t)>

= (ceocrdl- A4S mmat /125 = = (120048 + 9/ttt ) /25
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© 2Q"4R'+20Q= xon-e) Q)= Qm) o)

13.(0) 2Q"%4+4Q +on-«oo Qi= Q) =0
Olown Qit)=5-€ (5co3t+ ponzt) The Thapl, darhe Mum o tveny
M ermmntrnd. dl fornd . ) B0 LX's ndae )/9 Romd, |
ntl'o. pton 1o QE»5 Q= e (%a;t-&-%@) amd.

Auk Q the ?woo =1/2,B8=-5/9
> with(plots):
> implic(:itplo)t(x=s-exp(-t)*(s*cos(a*t) A0 QHB % - SE'+E (C Cf>3x*' CzM-?t)
Q)=0 o Q'0)=0 «»ch C,=1/18 amd

+(5/3)*sin(3*t)),t=0..15,%=0.. C,=-V
. ' = 6 Ao
10, numpoints=6000) ; x
C?(i:)--'- -5 &% (o3t - aoosk)
51;.,_4.9 s
] Qu)—> Vo
! > implicitg}oti§=(l/2)-(5/9)*exp(-t)
Q5 M/\’ 7 +exp (-t) * ((1/18) *cos (3*t) - (1/6) *
4 Stwj-sran sin(3*t)),t=0..15,
@} =5 x=0..10, numpoints=9000) ;
21
0.9
1 ///_, . 7\
i o1 STaIL;):O.S
2 4 6 tﬂ 10 12 14 Q /
0.3 |
% |
0.3 [
|
0.1!'
f
[
0 2 4 6 8 10 12 14

Section 3.9

We call your attention especially to Example 8, on the free vibration of a two-mass system.
We, return to that problem in Section 11.3 and study it there in terms of the matrix eigen-
value problem It is an important problem, and you may wish to give it added emphasis by

discussing it in class, both for Section 3.9 and Section 11.3, and even comparing the two lines

of approach to the solution.

e-R(X-X3)  R(%%5)

3. Aoaumumg X, >%,>%3>0 x,<{m, i
ma)'z -k %= k(X Xs) k(K X2) kcx PmajeRogx) -
m x”- k(x‘ -2, )~ R(%p=%3)
msx” = &(Xq 763) + k(%z’x 3)

m3—>F
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v R (X5 X)) kxsx) +
a,OQumwwg X32%,>%X,>0: 'kx +{m, j - ma-?F
ko thixz ) rk(gx) RO E )+ ma] k(X5 %, )4

mx" k(acz ‘)+k(x3 %2
m3°‘3”" ~k (g %)~ R (%z%, )

| R(X%X3) k(X% )
Qosmang %X 1 7%3>%, >0 'kx,l..._ m 1 m.t—+F
X =~k =R 2 3)~ R (XK ) Ve ROGK) Mo > R(XK) | 5
mzx” k(xi%,) +/k('x3—xz)
mgxg: 'k(%g‘%z,)‘fk(%, %3)+F

The the s paTens ang san 16 bt 1dundical . 35«%-‘!&&%0%

W an X3<%X;<D amd x2>0 o po ove. Vo 2
4.(a) hww%«(dl A)inTomenc , Mppaie iy >4y >13>0. Them ) =
Kinehol{ nage four (Lovp1): E,_E+E ~E,+E,~E;=0 ot (pep35) | a3 T |
. E\ft) —& [(hriz)dx —R(L,— i=0 @ .
KM-ArV{x.QﬁW(QfD‘PZ)'- Ey~Es+ E;—E4=0 o 'J_ J
- E,k) = R(4,-4,)=0 @ : i
KM.W.M(M@: Eg~E4+ E4~E; =0 e 4
E, (t) "L"f(‘s x,l)olt o) <) i -
Kineh . cunnund Jaur awwtmaTS j'féurd»‘c.«mid\ oz 3 Atz
pd»w‘FULW WMMM%JPMSW Agmhy
(A,—.L3)+ (13 12) = (,{, L,_), .
bt Hhe Ldtin so fon. M&% peiofued.
Ta,k\Mj &/ax.{ﬂd,.fpbg 1 wlowean —Hw»ui' apnd G, iy Syl
T~ 4Lz +I€(¢, Jy) = E{(%) 2)
R(i—,"bz) = E (t) @

¢ ~iy) = Eyet)
NOTE: mpm&wfmmwn Kischef o b ot I colir

MMM&OFMMD{@ W@@mdymmmm

fr)\m ME(JME&) 2o

W MME&) WW%

dw**mﬂv ’1{’0 bl o T i o Tho dr-

@

fdlwaob’mdxm > R |>

%Mcm, Lﬂ; uwk«ﬂ /\Jlirﬁw;ft 5 3 e

c=

1: E- -"f(kr&g') R(krwz) =0
2: --E2 Efipdt ~Ri£)=0
Rebo3:  Eq-i [Chgmin)dt - Lis=0

Tl
HD
&,{
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o1, x.,hwa, d/dt z[,TLW,) Slimig)+ R(4{-17) = E|()
~g iy ~Rig-47) = ES(1)
L (is=4,) + Lig = E (%),
(B) =, R-¢ [4,dL -E =0 }dz Rij+ &4, = -E1x)
E-gfidt-Ldd,=0) 7 Li)+Ed, = Eh)
Obavwe thet Hhase a-qbuaita:m ane ml caupled, .

© —F5F—3 ] Ltu Kineholl'o nolhdas fow 1o 3 Loapo. Wee cnld,
@D =z gL ) T met 12781, 1361, 14581 o1 Looboo 12991, 23672, 34563,
gl s L Tun moethe Fovwut:
12781: -R(4~4,)+E =0 R4~42)= Etx) 0)
136811 ~| $(i-is)+E=O o, L(i3-i5)=Et) @
4581:  -L{ijdt + E=0 ctia=EW)y O

Equatime 0-@ ane copled , Ind the . A}owsmm%@h
&mMMgm@ng{ﬁg,megm@w
Adve @ Lo 4.
5. (b) (D4)x+ 2D.«3 =0 ®
(D+|)9¢+4D1«3:£A0&i) ' o
ThmrM dosanctan o Jo mulbrack Tunce the Lot sqpalion
the peeard, m (—3>+3)12,=o. “Thwo, % =Aer. Pt mm&uwjﬁﬁ

Thon gute w'=-f(xt%)= - L(3Ae™-Ae™) =-AeSt,n3=-ée3’c+B. O, oy
© ’ X = 8 %f% - @) 1 I 2 _
T |o-t 2D] T 9p=¢D’ mmdendlovd. an @d-cD)x =0,
D+l 4D A0 = A+Be3 ©)
- g;ll o . _0 To At smdunsld. 2o (Q.ZDQ’-éj))fa:O,
T pim T mr o m=C+EE™. @
AB,CE aw md v conilandl . To ddowmume. Ao thiy ane sulotid

® and @ o O (Hhe sewme nusullt i Alavmed . 1 put Hheir 126 @) :
(e (D-1)(A+ Be?) + 2D(C+Ee*)=0 L )
or 3Be-A-Be3* +¢cEe* =0 oo -A+ (28+6E)e¥ =0,
Simee L amd €3F ane Jmu.ni}; Ww, e must Lane ~PA=0 amd 2B+6E =0
ol A=0 amad E=-1B, wlh C sumaunin nu\ﬂ\t\a:ua, 0 B and @ Areame
. xi)= Be¥F | Aa(-r)zc-%-e“
(B,Canlr&fm.wg umﬁa,«xo), tduch do Yhe dome swndt ao dfamed cdne .
(¢) Dx+(D-)My=5 _&mmallmfyma—» [2(D+)YD-1)-D(D+i) ] = 2(D+1X5) -(D)0)
2(D+1)x+(D+1)Y=0 amd.  [(D+)D-2(D-1YD+1)]% = (DHY5) - (D-1)0)
o, (D-D-2)x=-5

(D-Dp- =
SMM(AA’;\?&LJ{)OW guia X(4)=F +AE B

M)z ~5 +Ce™ +Ee?®
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%Ma/mam AgLCMd’\m{A«MM@AﬂWa‘%&
ODE %o ﬂa{mi‘. ])x-i-(D-)Aa—'Sf,Wqu
-ActiaBe +(Cete2EE’ ) (-5 + Ce*+Ee¥) =5
o, (-A-20)e* +(28+2E Eze =0 20 A=-2C amd E=-2(3.
Thuo, 2k) = 3 - 2Ce T Be?
5 (t);; 5+ Cet-2get (D Y = Dlsint)—4 = cot
©€) D+ M = ponm X = = -4
9x+3’3«3 4 }EWM (D= ‘))9-—9mt+f9(0) -9k
with st )= Ae*+BS* - & ook + 4
M) = ¢t+tet+.;i/mr , :
g,C,E, P;.i'd’luae, pdLims mndo edhun
01‘”\‘, C\,Q,M%E’ “‘H\L-Fum:t :DX.-!-/n ok L—cm%
et sBe‘%TLMt)Jf(Ce s o
po 3R+C=0 amd -3B+E=0 o2, C=-3f amd E = Thua
x(t) = »‘\63’%833’t fert+4-
()= ~she + 3Bt +?~Mt
£ x)y= - e _4fe3* + 28K
M(t) = x ——‘i2+ﬁegt+Best

y xeny= fe™+4BE, Uc)—-ﬁe +Be*

() wt)= 22 -4t -4AeT +4Be™ M) = %—HHA t, RBe*

(2) x(t)—ﬁmrx+8a>rx+2C+zEr ()= 2Am4§k+28mrt+C+Et
(m) ()= &1~ 51 i+ﬁmrt +B‘cp 3t +2C+2Ex

M(t)= - iLt+ t‘++ L 4 2ApondBt + 2Bcodzt + C+EL

G. (%) (2:)+3)x+(z’D+l)gzqe t-'7
Dx + (D-2)
degd:= 2*&{{(94&)tt)+3xx{t)+2%avﬂ(g(t t)+zg(t) Uk eppl(3%1)-7:

APt ) + dfb(mi), 1) - 2% (k) =
aﬂi&({o\e@i deg2}, {xbt),g(t)}))

X(t)——2+—~xe -2 3¢, Ae*t 4 ((B+2C)aimk + (-2B-C)ent

(x)= —t~.gxe3t+ e jt~1— (&- 3A) et + Bawnt + Cenl.
7. x,(%) = G Am(E+®) + Haim (5% +W)
X,(£) = G pm(t+d) = Ham (43 + V)
(@) x, (0= 1 = GAMP+HAWY ©

%,000= 1 = GAmb-HAanY @
x{(0)=0= Gepd+ B Heny @
X,(00=0= Gepd~BHeoY @
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Clavue thel O-@ ane NoT Lonran u,(ba' Arace uis-wium wn G’,H,d’,“’:' aw
modinean, . Nwetthedzon ane Haed. Lmﬁj,ao%: ﬂ»j

U O+ 241 © > Gaimd =1

45 O 4o ® —> HamW=0 b=1/2, H=1

’46'\@4- M@"’ Geond=0 H=0, '\})wM&d‘LMM

- 4 m® -~ {3HcoY=0
‘ﬁ\ua %(t) in(heTz) = cpt  (Recallthak min(A+B)=pimAEnB + AmBeohl)
Ko (k)= Aom (k4 T/2)= Cot _ % 1

oo ?wbv\. J/g (32). Hm,mﬁwmmm‘l > £, X o«
an Mearoan, aLHee Mﬁu%umcp % \w//';,; ":m

Naud, comacdin the acend 2k 4 ki ecmnd X oo

%01=] = Gamd + Howmy
X, (0)2=] = G Aundp - HoowW %‘ﬁ\m 6o adrt gueo (520, P ivaliand
%x/(0)=0= Gend +fZHepw [ H= W2, Ao
x,(0=0= Gpd~-3HcoV X (1) = /».\(4" 3X+T2) = 3K
X, k)=~ - A (3L +T/2) = - c 3L,
aoeyww\ (39). Hane, Yhe o m\ammmm

M\#F‘F MJWMMMF,MMQRAM ‘DUQUL. “H»uélx

% mo’Cm
(b) Thio Time The mdinad emddimo el axede UL
er'_gr\ MATDLA .
%,(0)= 1 = GArmd +HAY ‘ ’
xX,(0)=0 = G pind - HawV maﬂ:ﬁ:ﬁai«jﬁw 'Gm{v\cb =l
X{(0)=0 = GCod + ZHepV | ac qto—>  HomPzyz 2o b=p=Tr,
xJ(0)=0 = Gend - IHeaV Gepd=0 G=H=vy,
f2Hwow=0

A0 X(F) = 3 Mnlhe TR) +4 Am(fZ L +T/2) = =Fcot + fepfEL

Nolk)= 3 A (X4 TT/2) = 5 Ao (3L +T/2)= L-coL -k cpAZE

PLA oAloimed umg the
W CJWW\
1 ({x 0.5% Cn(t)
+05x0@(pixt(3)%t) x=

0.5% Co(t) - 0.5% o (agnL (3)41)
t=0.20,%=-2.2,

Mawib -oéOOO)J

K
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8. (a) x'tax=0 guea AL)= Ag*t. Wm XAM+ZZ Y g ¥z ¥-AeE 2
G, %m 2= (313 mobg z+p?—«;9 BACE o 2.
2, = BEMC amd 2, = +ae°‘*w P=¥amd Q=-pA/@~ ) 2o
20k) = Be Pt oy A G
20)=0=B+¥~ BAA —o()
2'0)=0= pB+o( A/@-a)
Ao Zt) = ¥ [ «e” @g_ Be +,]
- ok 'y -
tORRIN S SR

} ' A 4, B= w¥/(p-a)

xk) = ¥
(b) &1 B=ct the abave 1rprooima fo Z() amd k) ane wui:mm 4»..,02
0/0. UHopdad o nude (a0 Brer) gaeo z&;-X[—ane N
Mk)=3[ € tiar et - ¢
Oa 4cmme e cadd st @rol and sg-avbie
X4aX =0 Gaee x0t)= AW
Z'=ay

X+ +Z=Y o m= ¥-he
A0 Z'= ol M I}:@u@ gtoo?(‘ Re “’t-%)
> Y pmd thio “Z‘i— “X"Po‘Agx L Pt This s
Z,= Re™ awmd y rFy 2. = P+ Qte” ODE
"‘ RE™ - Qe 1 P+ SRE < = Yot~ A e
'di‘M Q--O(.A
Conilond Tt olP= ¥e WP:x
Thus, zit)= B +¥-qAt e *®
Z2(0)=0= B+¥ }9 B=-3, A=Y, oo Zt)=-¥E" +x w¥te**
2'0)=0= -aB - af x)= ¥t
. ey , E&P)\ - Ak) ~ 2(t) =de
‘“u"‘“c‘a\ tLgJu.ba, A‘L“dt""\' 5{' &M\'-A» WVﬁ O‘W,@
9. () L& %B/m =, Tfum x' ozfq —O
oA X'+ Aa

OtX]

%me&(mg ABMMMMHM

owu-fD'g G ®
Z2= H+Ix ®
x'+*x =G o occt) ei‘ottH(coozi:{- Gl

Ml aty=-aE 40 y@E)= Mm.\ozt-l-NCoott E/oL @
To dlormmme dmeg sladims amemg, the mdignctim covitands put @ cnd 6) mto
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o aJemdt - aKaimat - aMaimal- aNcoal +2=F
ORI RV S R M PO
k) = J—Mdt-l-KcDolt-\-G/o(. ©
A;(x)—-Kmax-t-J'mdt -E/a @

Z)= H+IL,
WJKGE HT. (Ganlr\t\w‘g
‘:f t":: R
(b F the concle snm &f'l’Lg:\a?L!‘ A= x+2c«>e ) é)‘

/9..'3,+was6- ’%’A‘!"x
mik@wcz) it Aeg that
‘l‘o'fuwc M cendFonis much thad TJ=0, G/ = %o, E/q-—rgo)
K R. TheX wnlld cawnt ©® amd @ B be  xt)= X tRemax = x +Reptak) @
®)=y,~Rewnal = rj+2/~\m(-dt) ®@
FPMAO, =—-ax p0 the et Ao wﬂijui ol .
WWMM sl am Hhat mitem cam be frumd Frm
®@amd 20)= X, +R , x'00)=0, Mlo)=n_,4'0)= -xR .
(c) 2?0)‘4'0%"«1.2&) H+.Lt whmgfbol‘} ﬁwwm%cwﬂmx@
MEWMWQW
NOTE: Mm(b)“@%@m%&wm %M‘fﬁe
Y /v«}t—mmmumuuj? WWJWWQMM for
b“w N~ (lO)mSJJMSS @M@zwﬁ |

x =% T KE sonlk +P) , whouw P= Tanr (K/T)

M= Mo+ ATHK? sin(at+V)  whine WaLd! (-Tk) ‘
Thaso  Tamdp = K/T tand TamW=-T/K . Homee W ard & ane 20" apasdl (smet the
e - J/KMWWMW«I*)’&MK/I) &1’\11 b +90" Fham

%= %+ R Amlat+d) o )

+Rptn(oct+cb+ﬂ'/z)- t Replat+d
omd. 3‘\{? P -90" tham E

X = %+ RAvn (X + )

M= M, "+ R An (ot - -Wh)=mM,~Ren@rd).

m)m% & a cincle, Trownard, ddezleunse o contineleebunae)

ot WMM,Q(&IQQ %Blm,
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