
Math 250
Summer 2009
Exam 1

NAME:

ID No:

SECTION:

This exam contains 10 questions on 9 pages (including this title page).

This exam is worth a total of 100 points. The exam is broken into two parts.
There are six multiple choice questions, each worth 5 points, and 4 partial

credit problems. To receive full credit for a partial credit problem all work
must be shown. When in doubt, fil l in the details.

No notes, books or calculators may be used during the exam.

Please, Box Your Final Answer (when possible).

Problem f Score Maximum
l: B points
2. B points
? .
t ) . B points

4. B points

5: 10 points

6: 20 points
7 .
L B points

B: B points
O . 10 points

10: 12 points
Total: 100 points



Multiple Choice Section

I. (8 points) Match the differential equation with the appropriate direc-
tion field.
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2. (8 poi,nts) Match the differential equation with the solution.

(A) a ' ( r )  :  -2a@)

(C) y ' ( r )  :  cos(r)

a@):  Clcos(2r)  + Osin(2r)

a@) : s i n ( z )  +C

a@) : Ce-2'

a@) :13+C

points) Classify the following

(i) order
(ii) linear/non-linear
(i i i )  ODE/PDE
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Partial Credit Section
4. (8 points/ Solve the following initial value problem:
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5. (10 points)Soive the following initial value problem:
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6. A tank initially contains i00 liters of fresh water. A mixture containing

10 grams of salt per liter is poured into the tank at the rate of 2 liters per

minute. The well-stirred mixture is allowed to leave the tank at the same
rate.

(") (2 points) Introduce the variables and their meaning.
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(b) (/, points)Write the differential equations, and give the initial conditions,

that describe this event.
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(.) (S poi,nts) Solve the initial value problem.

WW) = \oc +

S[,'t=:-o #Iu|+ s
+--"b

nrL

\= E"$ +\
\^

J

I
\- J tFs)

E-so ̂

e_

: = -

Fr*., T
\ooo t L

t St"\ =- o

_v
6

€-

+ C -- - \sso



(d) (/, poi,nts) Find the time ? when the concentration of salt in the tank is
5 grams per liter.
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(") (Z points)What is the limit of salt in the tank'?

ti*
\ -+  aQ

\gC



7. (8 poi,nts) Without solving the differential equation, find the largest
interval where the initial value problem is guarantied to have a unique soiu-
bion.
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Y(0 )  :  3 .1415 '

initial value problem is guarantied to have a unique solution (locally)?
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9. Consider the followins autonomous differential eouation

@) G points)Sketch the

(b) (1, poi.nts) Identify the equilibrium solutions of (1) and classify their
stabilitv.

that satisfies the initial
condition aeq <9
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@) Q poi,nts) Check whether the following differential equation is exact or
not. Do not solve!

(b) (8 points) Solve the following exact differential equation:

( " r ' -es in ( rs )  + " )  +  ( " ' r_ rs in (ze )  +a)a ' :0 .
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