MTH 204 Name: K [=1W|
—

Spring 2007
Exam 2 Section: B or C (circle one)

Read the directions carefully.
Each question is worth 20 points.
Write neatly in pencil and show all your work
will et credit for what you put on er).
Please do not share calculators during the test.
If you have trouble during the test, feel free to ask me for help.




Score:

l. Consider the following differential equations. Along with each equation is a known fact.
Give a reason why we may or may not have a fundamental set of solutions.

A 3Xy"+oxy'+y =0, x>0

Known: two linearly independent functions on X > 0,

What can go wrong? _‘QIHC]S&E S Arenok necsssa - LF soluhons
B. (x=2)y""+xX’y+6y =0, x>2

Known: two linearly independent solutions on X > 2.

What can go wrong? Need +hreg h'ﬂggEH |nde = nda - Szzfu'blin <

C. X'y"+5xy'+6y=0, x>0

Known: two solutions on X > ().
What can go M'G@?&Lﬁmémm}g_ﬂﬂm%_iﬂd@&ﬁfﬁ:

D, X'y 4+ 6xX°y""+9x*y"+3xy+y =0, x>0

Known: four linearly independent solutions on {0, 0).

‘What can go wrong? No"{‘l\i f:j

E2Xy"+xy'+y =0, x>0

Known: three linearly independent solutions on (~ow,x).

What can go wrong? Opne saluthon is+ha absalide value ot Gnesrher gl wh om,




2. Use reduction of order to find a second linearly independent solution to the differential
equation (X —D)y"~xy'+y =0, X>1, where ¥,(Xx) =e" is a known solution. (NO

POINTS for the integral formula).
Ua (k) = Udx) ex

Yalx) = u(xje +ulx) eX
Yatx) = Wi(k) X +2u (e” + uine™
= (x-){w'e® + 2defpyeX) - xlu' et rue ) +ue = o
biff:{inﬂ bﬁ e*and r&jmupi% b‘:{ u,
D)W+ (201) =XV + (=) =X+ w = o
e~ v—lé\/

Le+ % w=u LR

w'=u!

(X~Ndw + (x-2}w=0
dx

=> duwo = =(%-2)dx
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J‘:_ . f@d’“ = - [ (x=1=D dx = [+ L )dx
w %= | X~ X=
Inlwl ==x+Inlg-1| +¢

= g Rtnix-i}+cC o,
w=e " =¢ (x1)€

uy=c¢, Fﬂx—i‘aé—’xdx s=(x1) dr=e"dx
ds=dx t=-g%
(e ['(x—lie:ﬁ el

=g [-xe*r - e +e,
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= xe ‘e
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3. Solve the differential equation Y — y""'—y'+y = 0.

Assume. yu=e™
5'L><Fr‘€m
a“(ﬁ):r"a“
5\\(}’\}:‘,_3_&}’“?&

Ejtwj ( w) = rq EF?L
=e*[cd-ri-rxll=0
-3 =1 |
(=) =(r-1) =0
(F-1)(r3-) =0
(r=D)(e=-)(r*+r+l)=0
g r=|1 r-:—_{_-_i:,];-q.mm =—I:I:E3
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y=ce +czxex+ eJ£ [c.f:os(gx) +CZSin(_@x
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4. Find a particular solution y, to the differential equation y"'—9y = 4e* + 3X using the
method of undetermined coefficients.
3”-4?5 =0  Assume yxj=e*
= ek (rt-q)=0
(r+3Xr-3)=0

=P @-3)g)) =0
TH(D3XT-9)y =D (>-3)[gx )]

=0
Assume y(x)=e"*
=>r*(r-3)(r+3(r-3)z0
e 3,‘3, 3,00
" 3x
Yy :M" +CR€ G tCok

51“ k.—-"—\‘j";\______‘/

=> SP:Axea" +B+Cx
5?1 = AESX-I-&AKQBx +C

jéiﬂé)Ae.ax"‘i"QAXégx
-9 =(%-%}xes"+a:#«e3"—%—€rc
T AeH-qB-9Cx 5
=43+ 3n
A= = K2
'?’E:{J => B=0
-9C=3 =>(C=-1
3

=5 gz 2xe3¥ - X
p 3 3




5. A model for the population P(t) in a suburb of a large city is given by the initial value problem

B P07 =107P), P(0)=5000,

where t is measured in months.
A. What is the limiting value of the population?

ar. 157P(P-P) =0 |
Feo,10° o asymplohially shabt
: P=107 (limihng velua.)
Tterval [TV [+]- | A
(-00,0) ["Io° |~ v P=0 unstoble
(o, i0%) s [+ B
(1o*@e) | 107 [ = |V
B. At what time will the population be equal to one-half of this limiting value? (Hint: use
the implicit solution)
&P=157P(cb-?) Ler Plh, )= J0P
dat Z
ID-?CIP =dt \D{°
Plice-T) I0ln|_2__ \=%, +ioln|L \
o' A+B lo® - 10° 199
Plice-?) P PP | *
o7 = Ao -P)+BP :a:ntu-:o:t,l-a-m!ni_im
[

Pzo 107=10PA=> A=10

P=10% (0"=I0PR => B=/0 #‘b-};.:"lD{n}J_
o\fL+1. \dP={dt 199
| j(? ]Db'Pj "( ~ 52.9 months
1olIn| Pl = In]i0®-Pl) = tre

1

E ’ = 't“t'C.
108-P
i2ln | 3000 = 0O+C
/ ID""*-*EDDU|

=5 C= {0]n _1.\
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Bonus: (10 points) Two chemicals A and B are combined to form a chemical C. The rate of the
reaction is proportional to the product of the instantaneous amounts of A and B not converted to
C. Initially, there are 40 grams of A and B each, and for every 2 grams of B, 1 gram of A is used.
Itis observed after 10 minutes that 5 grams of C are fotmed. Set up, but don’t solve the
differential equation with the appropriate “boundary” conditions.

Lot X&) =Mo;tﬂ+‘0'pc.afm5 tme t (minu-(-e_g),

Osvount of A lgfd = 0= | X = 4o~ XK
l+2 3

arnount ot 'B[Q'g‘];= H4o-2Z K = 4o -Zx
I+a 3

=>dX: K(“to*xfﬂlo—g_x = K, (1z0-x )(60=x) Ky
dt 3X 3
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Xo)= 0
Xlile)=5,




