SOLUT/IONS

Math 122 | Fall 2008

Quiz #7

For each question, be careful to indicate your final answer and where appropriate, show how you
obtained it. '

1. (5 points} Find the formula of the solution, y(x), of the following initial value problem:
y'+6y +10y=x »(0)=0 y'(0)=0.

Show your work and write your final answer in the space provided on the next page.

Step_L - Solve +he homogeneous eqguahon,
y'" + 6éy' 4+ loy = 0

char. B42:  r2 + 6~ 4+ [0 = o

CReets: - r o= —6 *if 40 - 3¢

.'T'he SolubeA, of +he Homosgneom ecz_uq"h'of\ is ;.

' - 3x - 3x
yk(x\ = C, e ccosx)  + C, e . sin ()()
S+£? Z:  Create oo PeachHcecular soludton,
FuacHom & Derivahrves Whaty ;'mparmr\f*,
“N(x) = x X
N'(x) = 1 L.
N (x) = o

The partcular Ssolubion will resemble .

\/p(&> ."—'-' F.oxo o+ Gr

where F aad G ace Consrants,
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ADDITIONAL SPACE FOR PROBLEM #1.
y'+6y' +10y =x ¥(0}=0 y'(0)=0.

F‘ug \/P(X) Inka The

?

T'o cdetermineg ~ and CT

nonhomogeneous differental Qtl_u.q‘l"iom,

YP”(JL) + 6 )’r; () =+ o vyp(x) = %

¢ F 4+ JI0OFx + oG = x
Equ,a.Hf\-g coefHcients of Powers ofF X
' *x' 1OF = |
x LF + I0G = O
- . -6 ' ‘ L - &
3;\135 F: !/po , G' = 6/[00 and yP(x)': 10 7( ,?o )

- S¥ep 3 Usa lru'}-\ccl __.\/..alufes_'. . s

| | | - =3 | -3x .
vix) = Yo+ Yplx) = C, e .r-chJ (x) + Clﬁ T alx)

| + ‘I/lo X - 6/:«:;0 .

| Yy
ylo) =0 ¢, — &/ =©O so C, = loo
- _ &
) =0: -3¢, + Ca * Yo = so Oy = oo
' A ~3x 03 (x) -+ & e:'BXS""(x)"l“ 1 _ &
FINAL ANSWER: y(X) = oo &  €0*1X) + 7555 60X T ieo
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2, Magnesium sulfate (commonly known as Epsom salt) is sometimes given intravenously to people
who have severe asthma attacks. The magnesium sulfate helps the bronchi in the lungs to relax
and the person to breathe more easily.

A person is admitted to a hospital emergency room at time ¢ = 0 with no magnesium suifate in
their body. The person is experiencing a severe asthma attack and is immediately given
magnesium sulfate intravenously at a rate of 1.2 g per hour. Magnesium sulfate is removed from
the body at a rate proportional to the mass of magnesium sulfate in the body. The constant of
proportionality is 0.133.

(a) (2 points) Let M(z) represent the mass of magnesium sulfate in the patient’s body after ¢ hours.
Write down a differential equation and an initial condition that define M(¥).

M - 12— 0,132 M)
dt
=0

| M_(o)

(b) (2 points) Use the differential equation and initial valu'é from Part (a) to find a formula for M(r).
. Show your work and clearly indicate your final answer.

..d_.M_.._..z dO.I?,?)'(M - q.@ZZG)
dt :

J’ ! dlvl' = f——o.l33»dt
M- 9.0226 _

&(IM-—‘i.ozzél) = -o0.133t + C

~0,133 &

1

M = 9.0226 — A

W here A =

Additional space is availablé on the next page.



SoruTie~N s,

To determine  Fthe value of  fhe cConstant

A, wuse Mio) = O,

i

o 9, 0226 — A-€

A

i

9. 0226,

Fiaal Y Y- Sl

~0.133t
MH) = 9.0226- 9.0226 <

(@ (1 point) The toxicity of magnesium sulfate in humans is not very clearly established. For the
sake of this problem we will assume a 50% chance of dying from magnesium sulfate poisoning if
8g of magnesium sulfate accumulates in the patient’s body. How. many hours does it take for this
much magnesium sulfate to accumulate in the patient’s body?

Se+ M) = £ on of sofwve for t .

—o. )32t

9.0226 —~ 9.0226 € = £
- -0-133%
1.0226 e = 9.0226 — €
~0.133¢ | 9.022¢6 — 8
e =
9. 0226
t = = -éf’\.( q. 0226 — §
0.13% 9. 022¢



