Mathematics 204
Spring 2012

Final Exam

Your Printed Name: ';Pr. G‘\(a w

Your Instructor’s Name:

Your Section (or Class Meeting Days and Time):

1. Do not open this exam until you are instructed to begin.

2. All cell phones and other electronic devices must be turned off or completely silenced (i.. not on
vibrate) for the duration of the exam.

3. You are not allowed to use a caleulator on this exam.

4., The final exam consists of this cover page, 10 pages of problems containing 10 numbered problems, and a
short table of Laplace transform formulas.

5. Once the exam begins, you will have 120 minutes to complete your solutions.
6. Show all relevant work. No credit will be awarded for unsupported answers and partial credit depends
upon the work you show. In particular, work must be shown on integration, partial fraction, and matrix

computations.

7. You may use the back of any page for extra scratch paper, but if you would like it to be graded, clearly
indicate in the space of the original problem where the work is to be found.

8. The symbol [20] at the beginning of a problem indicates the point value of that problem is 20. The
maximum possible score on this exam is 200.
9. If you work a problem in more than one way, clearly indicate which solution you want us to grade,

preferably by crossing out the others. If you use more than one method, one of which is wrong and is not
crossed out, you will not receive full credit on that problem.

problem 1 2 3 4 5 6 7 8 91 10| Sum
points
earned
maximum
points 20 20 20 20 20 20 20 20 20 20 200




1.[20] Find the explicit solution of the initial value problem )’ =1¢ ( y 1) y(O) 3.

This eT(uahan has the- fmﬂ 3 3@?\(5) so it is first ovder seFaraLk
Write ﬁ 'b(tj"") and fe,a.vra-vse-l-o obtain
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Mulighing Hhrorgh by g=)gri) gives 1= Algrd+ By,
To find A seby=4 @ 1=h0+)+ B(1-1) so A= Y.
To fad B, sk yad : 1= Aln)# B) 5o B %
Fuvefore
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When tz=0 ve wank to choose. K such thak y=3:

o
3= 17(_0)'-: -I-i—__K_@_ - ..l._t-l<—- =% B(I—K)'-'-‘v- (4K
- Ke? 1-K

= 3.3K= |+K - =4k = K= V2.
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U( ): — e % 2 2,-—6{':—

(- ‘/:.éb )




2.[20] A 100 gallon tank originally contains 20 galions of water and 5 pounds of salt. Then water containing
1/2 pound of salt per gallon is poured into the tank at a rate of 3 gallons per minute, and the well-stirred mixture
leaves at a rate of 2 gallons per minute. Set up, BUT DO NOT SOLVE, an initial value problem that models

the amount of salt in the tank for any time in the interval 0 <t < 80.
Lot AH) dentbe fhe mumber of puods of salt in the tank ab dime
T minukes. We use

ﬂ& vale Dg -

change of A
_e_l_P_‘_ - 3 ga) %-I" ) -
Av (7;57 ol (

where, V) = volwme. of sdulion n the fank at time £ minutes
= a0+ b %Jms

Note that A(s) = 5 since e %mk ini.’a‘a—“y

s .
A 3o 2 A)=s | (A ped,

wte & whow . v o odflow .
of A of A

.1_3‘;",' A% You.M\SB
min V(-(;) ?l

wn‘bﬁueo\ 5 roumlf wfsa-HS.

——

I‘L'— T2 20+t 4 in mimh.s)

vs an initial value ?rouem that models The amownt of salh in the tank

5:01' o<t < 80 minutes .

Nbes Mter 8D winukes e tank overflows (:Lo-\— 20 =100 y\lons)
so the model is no lmaer valid .



3.[20] If the Wronskian of the functions f and g is =3 and if f(¢)=1>, find g(1).

W(?,g)(*—/):-—a means |3 9@

=-3
Fy o
So 5“"5‘21'["«5\3 :f (b)':{’,‘b %—:w,s .t %‘(’h - -3 E-zu.ivmlcnﬂj
b 3&)
£2%1¢) - 2,“73(;’;) - -3
This quhm is fwst order linear . Nofﬂt—.[fﬁuﬁ caielo\s
3
(k) ‘- 2gh= -G )
3 S V@"\A‘b S-% O\t -M)"‘/ %G;"‘-)
AVl h‘[:eszuﬂa 840"0"' ES /&H’w) = £ = e = & - e
- 10lu1 ¢ X acke ‘elals
< 67 Mg U6 by the eyt BT GOE
i ok nl Check: (£79))
= -3t Chock
tfzc’a)‘ 2t a&) 3t > {7_13,@” _1%&)
E"“}’ ' ¢ “\/ Lj the 'a\’oo\vw\-’ vule
-z -4 ) ,
_i'.\{ b 3&«)} = -3% (fs) =7°3’+ §q.
A.’c M

-t —1. _ |
:L»{%,raﬁu% Loth sides ob‘wts 12 3(;3 = 5'33‘\7 At = 3(_'3-2;.\ ;e
oY 6@3)-—*— '\:z( 7y c,)

\ca@;)-; -'{—_:sr ctj

wheve C is an axbitmxj constant .




4.[20] Solve 4y"+y=2sec(t/2) onthe interval —7 <7< 7.

Nofmn.liawa ) \6”4— -j‘—;s = .!_L 50.:,@:/;.) . This is @ second ovder linear

h&nl'\OMO%&W q»abim with %ewd salubion Y=yt 3? whexe. Ye is
+|fle S&nefw‘ solw(;lon af the a,ssooiw\-eA h,omaweou: eq,w.{'im 3 + :“-_b-.-,o
and Yp is any Y@fﬁcujax sdwhion of the “Onltoifnosene.aus a‘(unﬁon .

“ R y=% -‘-‘— ThereYovre
U:Jb in \a+-11-:u=o luw\s "'o Y+ +—o 5o Y ‘;Oe.

s @& ‘;Mo\wne.wtw\ st Pl solwhons
C«bS(t/z-) Siﬂtth) \_ ‘ %
-Ysin(ts) Yy eoslh) = 2 19

Cons{'m‘['s c,.C .,

Conswb\:j) \jo(j;)-.-. c, cos(tln) + czfinté/,,) $or a,v{oitrmj e,
fo find a Fo.rl:iculax sdlukion 4o the

U;('b) = (‘,05@/7—) ; yzﬁ') = SEV\@F/'L)
to :)/'+ Ly=o sinece Wy, 908 =

We use variakion of ?a.'(me\:efs
ylmhomoaeneous eq;mho" :j?(j:) = u,('_ﬂ y )+ w )y H) wheve

&) S “3,’@)2@)&6 _ S _s]ﬂtk/:r)o z‘/:.'.Smf-tb/-:.)alr - -\g’tdﬂcb/’\&t
u.' = = S \/
W) 2

= Q,Jl,nlcos&/w-)\ 4 /l;:o

!'tA ."7, 1')
- w®) = 5 9. & dt = S paie palde _—SM{;: H/:"
(3 w@,’) ./7—

Couseﬂ(uzuﬂj 3r(£)= .‘Lcost/z-)fM‘ces@o/z)\ 3 Esinlbpn). Thas on -T<bew

\th(i:) = ¢ eosltye) + C—?SIV\LJC/»)"- 2cosltfe) m (eos )+ tsin(h)

Turgore

s the 8&9{41 solickion of the mhomo.aweous ecLuaﬁon_



5.[20] Find the general solution of the differential equation ¥ —2)"+y =e”.

’W\.Is jy's ‘fmﬂk oro\ex bineay nonhomdwwus %M:bern so the aeneml Sclu.-
Lion is Y=yt Yo where y is the amera\ sdution of fhe associated
is eny ?axﬁt‘—w[mf soludion o the nonhomo-

%wmﬁenew aabaw.‘iaa and\ Yy
%eneaus av«ab‘on,

4= J{’ n 3&'2304‘3 o leads 4o Foav vy = 0. This fackes

oY L\'-—l\z(fh)m:- o . Therefore Y= (mul{:(?lidb 2)

os (r‘—i)z= o
and r=-| Lmul’cip(icilb 2) ave the vods of fhe chavacteristic e1udion
S0 Yy, = c,‘e,‘[:.\r ca{:ef'i— %€t4 c,r{:e':b s Hneawera.\ solukien o +he
associated lﬂ-muose,nwus avmuon uhete €,,6,,C,,Cq 00 MLi'ﬁraxj can-
Stawts.

To find o ?ar‘cicdar solution 4o the no-nhomae,news %m}c;m/ We. use
’thewc%»\ & wndebexmned coeficients. A trial form for ?axﬁm[ar
sobadion is 4= AZY whoe A s a constart do be deferuined

Su.ol\ 'H"ak 3‘, So‘VQ.S -H\e, non"lomoae.neous ecpa.d'iom; (&, SO M
%7

) /"

S "Mt
Sol.asﬁjtuﬁwa for 4 and ibs devivetives gives

45 2% 2y 2t %k
2 A —2(DAe + Ae” = ¢ .

c»tcel'ma eﬂ: and Qimyufjmﬁ gwes Ik = \ se A= %i . Tku.s

t t -t -t 2t
b@d: ¢e +c_‘_|;e+c:3e +%{:e + _é,_e

1s the %ew(al solubion of the “9“1"0"‘03‘9‘"““5 e:l(ua:[iea .



6.[20] (a) Solve the initial value problem y"+9y =36 (1 -37)-38 (1~ sz), y(0)=0, ) (0)=0.
(b) Write your solution as a piecewise defined function and sketch its graph on the interval 0 < <77,

(*) W use e ka?\acz {rmsgo\rm wmethod . Let 3-:-.3@7) solve the
NP, Then  appt QyB)= 3 5(6-30) - 3305 ( tzo)

So lenﬁ‘dw— Ld-‘lue- brans§orm of both sides fﬁiVe.s
Qf,{ b" + 9 j\’ ()= 5(’,{ 3 §(k-7) - 35(h'5n)\(5)

> -Srs

szi{\j}@»)—sb@)—;j'co)ic 18yl = 37 - 3¢
Lb \iuuf&b ond entries b andk 9 n fhe short +able of Lﬂflace_ Lronshorms
Subsﬁ-hﬁwa 3(3)-;.0: J’(p) 0, Solvina for 56{5}(,5) we find

e _ 3e
66{3\'(5) T saq s +9

1‘\“«5 I}“ 36—‘“5 _ 3;51“' }
y& = %9 59

= w®FET - n, (b5

2 w the La?bue LransSevm table wheve

L) = ,f,"{ 2l = sinGB;

$“+9
we used enbr Y 3 n Hhe La-Y[u.e dvans§eym tade . Qensm‘m{b

LU GX\{’X\\j

heve

\ 3(‘.\'3 = “K@S) sin (3 -m) - W 1@:} sin (Bt~ &)

i

pp——

sdves the VP, (OVER)



(\L) Nobe that sm(@@ “ﬂ')) = sn(3b ~31)

-~

= sin(3h)eos(3m) - cos(3H)SInGM)
-1 o
= -s5in(3t)
W t<c
a—“‘l swila,r‘j sin (3(_‘[7"5'15')) = -Sin (3{;) . Since “-c(:b) - { o ,

1§ tzc,
we can rerite the solukion W @) as

( (o) o '[:<1F)

Yo = [ - s34 § wet <sm

\ — 5in(38) ~ (-7in(H) ¥oswst

oY 1

O o t <, —\
Y& = ~sin (3V) if wgt<ew
O if— st <t .
- |

The %\"ﬂ?laag the So\whm en 0<¢t €I fo“ouss,
Y

4 ‘/‘j=3(§)
T AARRAD
-1 ¢ ""' 23 w T




i
7.[20] Solve the integro-differential equation y” (t) - JT y(r- r) dr =1 subject to the initial conditions
0

¥(0)=0, y'(0)=0.

'\ls‘ma'“ﬂ& definition of Mo convolulion ?fkoJb p
t

frq@) = | Soigte-ndr,
we see thak the Ln‘cecxro—ottfefenﬁal ecv»aﬁon can be wnifen as

(+) yi=fxy =1

. w\a&m ’} B=t. TaLIwA the. La?lacg, Lvans§orm of both sides of (.H
we have

dy  SEgle- sy -y - Yeolsle = Lte

Lb ‘Iuca.rl{—n and entries & and 5 in the Laylace Lransform +uble.
Buk ;E{‘Y"CS} = (f,{'bks) = —l-—z and ﬂi}@)-: -i— L"j ewﬁb 2.

S
wm the La?hcz bransfom talle . Swlvs&‘hﬂham cx?ress'm ond the

nibial condibions 3(9\-.-.0 = 3'(9) wn ('h') taive,s

Sk - wloke =
Rz««mabinz 5& ves

(%‘—-)ﬁﬂksw L
oy i{b&(,s) = (-j&;}( -‘5-3 = 5_4§‘-:| . (OvER)



Nr'\.ﬁna
s _ S _ At €, 2
st (SL-\—\ 151-1) 55t S - S+
we hove wpon mu-u:if‘aa'ma ’Hﬂ'w:j(\ LJ (57'41)(5:'.') Hhak
o (s 4 CEREH)E D(-IENY .

= 04 4C + O So C.='/1.,

To 'Yinl C, set s=1:
= ‘/1._

To Sk D, seb s=-L:
To Sind Aand B sk 5=0: L :(AL-t-B)(—z.) +0 40.

fum—ma the last equakion n the form 04 Li= -2B ~2Ac We see
that B=0 ard A=-Ya. Teroe

= £ }-_ BC"{ g S S
st s s-1 541

4= © + o0 ~4D 5o




2.0 0 ,
01 3lx. Wrte X '=AXR.

8.[20] Find a fundamental matrix for the system x'= {

0 =2 2 R b
We assume solukiens of AR of the Form X = RE ~ wheve

A and E ave constants. w X -Xae%t So sukb%naa. in XTAF
3w¢§ A.a M = A-E = p a-h‘:&l ‘\a, & %LV&S ‘H«:. e.tamva‘u-e. eTl{dlon fa{' A

AR =AR. Theefore A sdifies 0= det (A-XT) = \ e o

!
X

ll'

o -\ -3
o -2 2=

Eﬁ_c‘mk.»a the determmant gives

=@ L= EONERER —6) 235
o 0 =@ NA-DRED . HRece A=z, A=t or A=-1.
Eisaméors cowes?owéinz Yo A=2 s,&:,gj (A-XT)R =3 se

o vl o o kl o = ©
o l=1¢o -1 -3 k S o =- h 3 k S0 kl‘.:%-: o
o o -2 o 3 o -2k, (e &, erH',fax'a)

-

1|

3
t SD\V&S ’5<" = A ;: |

Etsewwbers coffwfow\mg to A=4 sehsfn (A-2TYR =0 so

o -2 O o : o = -—Z-h| "-,=o
< o -3 3||k| & o = —3R~3k; =y = -k
o o -2 ~-% ks o = —Z.k;-"ZhJ

n |k, % o
s -Ec = {:‘\: \_E \= LB‘:'X e an ei«a&m&satof csrresronolina fo A=4,
3 ’3

' (over)



N ) \ o
'ﬂlﬂd:ore, xu)-.-. -é e)"’ = [.;le,% solves ‘5‘;’= Ax.

Eisenvwas Corres?:w\‘mﬁ bo A=-{ 50*55% (A "XI)-E‘-" D so

o 3 o © R, (o = 3&. k=0
{OX - o S - kz @ { o - 2b~:"'3k3 = { h-1_= %ks .
o -2 3 hg o = —zlzz+3k3 |

Rk, o o
Hence .R(})____ \hz\ = &% kgl = Rs| 3 Vs an ei%&nvu’rar cwreseom\ina
k| |k, S

0
-t -
'\-o A==, Therefore 33(})':- .Eme’\?’.b = {;Xe solves X =AX.

k-

2

ez‘b O O T~ O

20) H) 3 2t 46 -t

\J\((x!x,x)-— o _é-l: 355 ze-e-€ |, 4 3

o &F 28° o 1 z|
st [~ 3 st
= e (1) = -5e %O Thevefrve
( 2

l
2 © ©
s a §w'w\&men{’4l sek of sdvliens 1o _ir': &o \ -3&? )

o -2 2



9.[20] Find the general solution of the system

Describe how the solutions behave as § — o,

(%) -3 |
Write 32,'-7 Ax wheve ';-'""‘{ @‘l M‘\ A=[

A}. \.\)e assunme.
Yy

-
s o the Soom 2= B whore D and T ave comcharts. Then ¥'= SR
So 5ubs€i{—wl'iu3 wm R=AR gives N Tad® A-Rckt. Cmechna Y from
both sides of the C‘I«MHM leads to Hhe eigeuvalue- eﬁ(wﬂm for A : XE‘."-‘A'Q,

e elaamnlues 2\ Sa:\'i% O=M(A 'AI) = o -liX\ = @10 + 1

-|
so0o 0= }3—.(-4>\++ = (>\+2_)2" %(&Eam N=<2 is an eiae-w-.lu.e &
A wih w&irlic’xb twe, An eiamve.c{:or of A corvres?om\fn o A=-2

« 0 > . - { &I o -"'h‘-l- h:.=°
sabidies (A-XR -0, e ["f J[ltl:[o.l é:b{ ~k+k =0

so Ro=k. Thus R= [t‘} = ﬁ}-:k,['} is an eigenvector of A

) {

aoWesYom\in% o A=-2. cc,,.,equ,,,g,\5 20} _ RO [:1;{: s FLAS
To ge& & second Lineasly dependent scution, e, smume o sdubion of the
b 5= FECE L TEY horw 3, Bjed T are ot Diffrnkicting
gues Xlr= B2%4 MES® s NICT o sbbibbing 0 FEAX and

~ (L o sust (A-—.XIYE=8., We have alvesd
5"“1’“3‘“3 loads Fo the syptem {(A AT =k. .

sdved he. §irsk equedion in e syptems A=-2 o\ 'E—-m (g bo o constont
factor), Sulvsti’rwhna fhese valwes in ke second equation in the sushem

(ovER)



15 & second. uncm’lﬂ MAGPU\A%*} solukion p? X =
Selubion 1S

e

where ¢ andk c afe a)r\ac\'xarj c.ons"c‘a.u‘bs

As ¥ o0, é’w—%o $o ?@)=6[Xépt+ CQ [}-\-{_D — |73

fov all constants € “"AC',_



10.[20] Solve the initial value problem
x"=-5x+4y, x(0)=4, x'(0)=8,

y'=x-8y, y(0)=1y'(0)=2.
Suggestion: Although the matrix method can be used to successfully solve this problem, there are better
methods.

Laqlm T;'MSGO’(M Maﬂtba . SMYY%C— [ scluion to fhe 535{"—?\!\ s X=T X&)/ j-:.j@',)
Then { <) = ~5x(8) & £y

3”@—,) = &) ~ 83&4

for all tzo. Taking the Laglace bransform of both equakions gives

SR - sxe) - x'er = -5 + + &y}
Sz'cf,{jkj) —SB@) - :)f(_o) = I_{r—}(s) -8 i{j}.@)

Lt) u,.mvfj and enbey & n the L.LT\M. LeansSorm table . Apghying the
rikial conditions andk veanranging benns yiclds

(57-4-5');({4(}) — ‘l‘at{'j}@} = 45 + @
._;C{x}@) + @—3)&?{3}(5) = s +2,

Mul’o'aY\b'wa e secomd avaaaefh n fhis sbs{'em LU k5 and aau.ina Jhe
rcﬁu“; +° 'H"-?« 3("\7‘5'[7 eﬂ/mﬂon eliminates I{?‘-}LS) Ffbé\u&nz

{(sﬁs)(s&g) -4y} 6) = G + 5 48,
5imYu§j)n® and, Solv'ma fw ;E{'j}ﬁ) p we have

(over)



E+)(s* %) + 465¥2)  (Ge)SH9) . sex
sy = = m— T e
x{ﬁk{ ) s¥ ¥ 135+ 3b (s%0)(s+ 4) s*+ 4

-1 _S
('.b) = i s'j_++ $1+1_

There§ove ) |
[ oy s, ___1-:...-} =\ﬁ5@,|,)+ sin(2t) l

Subsﬁ"cuhma " :)”U'/) = x(*) -8 J&) ?ive.s

~4eps(zt) —4sima = X% (k) - Bews(2t) - Bsiu(zb)

”=_—5’x-l—43

Substitution Method 1 To selve { o
B y'= x -8y,
e So\ve 'S:\w' X in ‘H‘te, se c.erno\ ccv.\dﬁon} oL'\:a-‘th;ua ):.-.-:J .‘.89 ,
and substibde this ex-YfeSS"len wn the fist equation
y "

(U”*'g‘j) =-5(3+83)4—4-j .
Snw\.?bwa and '(eawa.ﬁﬁlmb gro duces
UG) + 83# = "'5'3” - ‘1'03 ¥‘1’3

()

vt
'\'4 j 'S l33” . 3‘,3 -0 . ’ﬂwn 3(‘3)'-"- e ltd.ols "'o

T s3tb=0. lewiua cb‘wes ¢ k) +4) =0 5o

v =430 or v=fE2c. Therefore 3(i)=clcos(ae)+ ¢In(38) fgces(z-b){-c".sin(zt)



is the 56““"1 solubion  of UG) e 13y" + 3by =0. observe fhak
4ne caww wikial conditions and. the velabion x = U”" QJ ;mflj

J@-‘- I, 3'@)'—"—2)

J/f(c,) = x(o)~ BU(_O) = 4-8()=-%

J”,(o) - X,(-D) - 83/(_0) = B~ 8(}_) = -8 .
Aﬂ\a‘mab these Lm'l:ial eonditiens 4o the caxmeraf\ selwkion
\3(;&) = cioes(B’G)-{- c _;in(;b) + cacos(u:) + c:‘_sih(_z-b)
and\ &s  Aerivakives
‘&)= .-3clsin(3{:) + 3¢cos(3t) - 2q sin(at) & zc+cos(zb)

Un(:l:)--'- -'?clcos(?k) -—?c.,_sha(_ax‘:) ~ 4 e0s (28 -~ +C+Sl\ﬁ(wb)
3”’@;) = 27¢si(sb) ~ 27608 (4) + Besi(ak) - 8G,emleE)
we find
(1= %S
2= 36_‘_&- 2-&,1_

-4 = -‘icl - 4'63

. 8= -z7c:_-8c+

and hece c=0,8=0,6=1, ce=1. Thot is

\ UG;): cos(2t) + sin(2k) .

P\S wm the Lﬂf(aﬁ?- “;,\’MS'FN’M m@k"\voA we Jind =) L"B SuLS'Ll'l'uﬂua,
n :j’f._.: x _33 Yo obtain

F?T@) = 4eos(z4) + 4-siu(z{=)‘l -




Mo&ﬁx He{lwl We emffass the 535\-em W vedor - matnix fcfm as

= AX | x(o)—[] (.o)K']

N ) -5 % .
wheve RE= ‘;@,’)\ Mﬂ\ A= T' I —-8} We assume a sohutien
og ‘H\e {-’om % = 'ﬁe wkexe, Y aM‘ i ave m&aﬁ*s. —n\:e.v‘

aw\ %= 467 so subskibuding 2= AR ond
com b sides *3\@10\5 %= AR . This is the

2’z vhe

ca.v\ce\vvs BARE
a‘(uahw‘l fd‘f

€L ae\f\\ldl wes

A with et?jwvaluz A= . The

e,tSw valwe

Of' A Sd’lsgj
o= deb(A-XT)= \'M‘ * \= (5EN(EN) -4 = Xrih 43k
[ -8-X |
whidn fwl‘a(s as
o = ()\ i‘ﬂ)(-)v\'{'\
>\'—"-"q oy AN=-4. T‘\L w\(fesronciina eig&m!eo%o\(s sa:['isﬁj

s0
(A->xTYR=10. For A="1 Jhis becomes
o = 4k +1k,

() e e

! [ hi ' . . .
Fﬂ"‘fe’gwe -ﬁ')': ﬁ;\: Lkl\ = \“ [’I\ 1S Gn e\senvecjzw esv(zé‘:'ana\mj

k3

’\'0 A=-9. Then ¥ =X
) X = Te - Lt'ketaa;

4
oXe Sé\u*tcms -\'o X A}?

For A= -—4-, the cwre.grondina e,isenvwlws sa:lrtsvf—tj

""q so Y=i3i, auAL\.dmc.e



—hath, )
)= L qﬁ,\ < { .- h:k_,_ = Rtk

T ‘j\'ﬂ: Yt‘;\ - kzr“k is an eigonvedkor covresponding

z -
V=~-4 so ¥= + 20 and, hence

Jo A=-f . or ==t
(k) R = Jb _ {ﬂ e:':zd:
e shudions do RT=AR. Taking ceal ad maginany parts
equaions () and Gek) we see Yol
M@ = UXcos (3¢)
9~ ()08
) = U} cos (26)

.i(d-)&) = {jx sin (2£)

X wi is not
oxe Veo%ﬂf Sol,u*ions o ;”=P\ x W\‘\{"' ‘(Edj cev-\iauu:bs . IJC s n

hed to see Yhat
k)= [l\( cl(;os(ab) ¥ Cysiw@{:)) o {T]( csces@.-b)-\— c 4_5\\1(_2-{:))
=~

‘IS“\& Ww\ Sulo.ﬁon +o ")'Z”-; A",E' wheve Cl)cz-;chcf ave ax‘[atl
4 corditions ?ives

onsbants. A 1"6 dre nibiel ‘
TRl el = bl

e and ¢, =1 = ‘ﬂw\'c.sL

so ¢=0=6
) 4eos(2h) + $5in(zt)
g X = |* ez ) =
{' d.,)\ = xX® = [lk(cos@b)«i-s et ) )4 e |
: |




A SHORT TABLE OF LAPLACE TRANSFORMS

[ L{f(1)}=F(s)
1

1. &” -

2. 1" L n=01,23..
S

. b

3. sin(bt) e

4, cos(bt) —-zm_‘i—bz—
$

5. (f*g)(t) F(S)G(s)

6. () s"F(s)=5" £ (0)—...m £(0)

7. e f(1) F(s—c)

8. u(t)f(t—c) e F(s)

9. 5(t—c) s




Math 204 Final Exam "Master List" Scorecard, 2012 Spring Semester

200 _ 149 (M1 98 Wi 47
199 148 141 97 i 46
198 147 70 Cs 94 45
197 146 Y 95 44
196 145 W1l (23.6%) o 43
195 144 K 93 { 42
194 143 iy 92 | 41
193 1 142 | 91 40
192 141 1] 90 Il 391
191 1 Moy 8 38
190 | 139 I 88 1} 37
189 | 138 1t 11 87 | 36
188 ,, 137 1 - 86 | 35
187 | 20 hs 136 I 85 34
186  (6.7%) 135 (1) 84 33
185 I 134 83 32
184 | 133 WUl 82 1 31
183 T 132 It Lt Ds 81 1 30
182 1} 131 1 80 | 29
181 | oy (22.2%) 794 28
180 1 o129 78 1 27
179 1 128 M 77-1 26"
178 1 \ 127 1 76 25
177 1t 126 11l 75 11 24
176 1) 125 Mt 74 23
175 Wl 124 Jl| 73 1 22
174 123 UK 72 21
173 1 ' 122 1 71 20
o S0P 11 iy 70 19
171 (18.5%) 120 . .. 69 18
170 119 [§ 68 1| 17
169 - . 118 1 67 16
168 11} .- - 117 1 66 15
167 I - 116 K 65 14
166 1 <115 (11 64 13
165 1 - 114 WY 63 12
164 U | <113 § 62 11
163 W1 112 M0 61 10
162 1l - 111 60 9
161 AT 1L 110 1§} 59 .8
160 LA JHT . 109 § 58 7
159 1 - 108 86 Fs 57 6
158 1 107 1 56 5
157 Wit 106 JHT (z‘i.o'le') 55 4
156 M 105 | 54 3
155 1 104 | 53 2
154 I 103 1|11 52 1
153 | 102 1 51 0
152 B 101347 1 50 Number taking final:_ 297
151 1 100 W1 491 Median: {38
150 | 99 1 48 Mean: _136.2

Standard Deviation: _29.3



