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Math 244

First Exam

Fall 2011

No electronic devices are allowed for this portion of the exam.

Write neat, concise, and accurate solutions to each of the following problems in the space provided. Include
all of the relevant details and intermediate steps, with brief explanations as necessary, and conclude each
problem with a complete sentence. Check your computations carefully. Each problem is worth 10 points.

1. The first problem concerns some of the theory of first order differential equations.

a) Consider the initial value problem (cost)y’ + t%y =Int, y(1) = 8. Find the largest open interval ]
on which the unique solution is guaranteed to exist.
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b) Gonsider the initial value problem y' = 0.25y (12 — y)(y — 30), y(0) = 15. Determine {with a brief
explanation) tl_i’m y(t).
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2. Solve the initial value problem 3’ = T ¥, y(0) =
of y when t = 25,
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3. Find the general solution to the differential equation ¥ =y+26-7
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4. A 500 gallon tank contains 400 gallons of fresh water. A brine containing one pound of salt per gallon
of water runs into the tank at the rate of 5 gallons per minute, and the well-stirred mixture Tuns out
of the tank at the same rate. Determine how long it takes for the amount of salt in the tank to reach

one-half of its limiting value.
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2 _
dy 3z 4yy., y(0) = —1 explicitly for y.

5._ Solve the initial value problem p el P
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1 certify that the sclutions written below are my own work.

Name: Signature
Math 244 _ First Exam (Ceontinued) Fall 2011

Write a neat, concise, and accurate solution for the problem on this page; partial credit will be kept to a minimum.
Include all relevant details, make certain all of the steps are clear, use correct notation, and use complete sentences
when appropriate. Istrongly recommend that you work the problem first on a separate page then copy a more polished
solution onto this page (use the space wisely). You are expected to work independently on this test (remember that
blue plagiarism form you signed as well as the statement above) but you may use the textbock and your notes. This
problem is due by 5 pm on Thursday (9/22); either slide it under my office door or put it in my Olin Hall mailbox.

6. A college graduate has a debt of $30,000. If the annual interest rate is 5% and she makes payments at

a rate of 4000 — 2400e~%/10 dollars per year after ¢ years, determine the number of years it will take

her to pay off the loan and how much interest she pays on the loan. (Assume, as we have been doing,

that the payments are made continuously and that the interest accrues continuously.) You will need the

J - assistance of some electronic device to determine the numerical values requested in this problem; please
identify the type of device you used.

- Ar) Bellann s offfon L sdarss
| eree AL oéjvﬂ;w MI&-' AR, At irg

alcA - N AL - (L..DQC; 24500 & 103 Af0) = J¢o00
Ve gy e e g

! \ — ,.L, &F:}-\) = QJ‘}'OO @ L‘}'OGQ . //—E(;t\i =
AT L) a0 = x
320 - 720
Y a"'"x‘_»g ﬁ{iﬂ\ = 2400 & 4000 &
ax \® - 3% -

é/%‘o ALL)
phare i e ane The andidd, con it i o Jﬁﬂnﬁu o
\Ajuﬁ,,hj M"E M/-’“}"a"\?{lj—ﬁw "Jt

1 t,
; :.t/ J

4}
q0000 ~ 3T000E

. = :
-~ =080 & ,,er 40000 € —- 353000

20 0008

he Dt o Hhe A |

Ax) * | |
o 325‘5{6602«6%“\ cadl Dhus A

sl U =0 M \ /b“vvj X =
a1 Wz&')"’q M /OD)JV —34,,)( P & Mg INA
e f' ey
o jjﬁ’l)ﬂ” X fo s . \,“&
o . I IS 3 5 (yo00 - 28008 ©Jdh wnd Wi
The ML ED 2
\ N 6 MIAIE f”}%ﬁ teinx :% ()Z wm»&»’ %00(1 ¢roe
o | £ 955, b

%yw\v v Jhe Azir as ad-sut s;gqcﬁ

BY) iy L,A“Euv/“fug“,

-4

-
/Io}

/.SJ./‘N‘L ww@m,; {\)\. @ﬂ By {;\j@u'

AlRy %
A

:,L-’J\)t 3

e

&

OO X+ 2—%330( SN




&
37,3?13‘(

X5
2

5t

S - B0
i G
3fp -3
2 T 3%
grat

MUV:UXOO

HW

f 3 6 3¢ 36 36,30
(9;3&)3‘%;3”:3&;3&)3&)3&)3? PR

3,3
?5]) 35) 33/ 35
3%,3%
33,3%
3%
3}
k]
2%
2l
59
1%
1
35,736 X7
a5 ~3)- f
2ol 5
a0y
g-19 3




