Mathematics 204
Spring 2010

Exam [

[1] Your Printed Name: g)'( - Q’s" ow

[1] Your Instructor’s Name:

Your Section (or Class Meeting Days and Time):

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

2. All cell phones and other electronic noisemaking devices must be turned off or completely silenced (i.e. not on

vibrate) for the duration of the exam.

3. Exam I consists of this cover page and 6 pages of problems containing 7 numbered problems.

4. Once the exam begins, you will have 60 minutes to complete your solutions.

6. 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.

7. The symbol [16] at the beginning of a problem indicates the point value of that problem is 16. The maximum

possible score on this exam is 100.

5. Show all relevant work. No credit will be awarded for unsupported answers and partial credit depends upon the
work you show. In particular, all integrals and determinant computations must be done by hand.
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[.[13] Determine the order of each differential equation and state whether 1t is linear or nonlinear. For each
nonlinear equation, circle a term that makes the equation nonlinear.
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2.[12] Tind the equilibrium solutions and sketch the phase portrait of the differential equation R ",r: (4 —}'3 )

Classify each equilibrium solution as asymptotically stable, unstable, or semi-stable.
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3.[16] Solve the differential equation ' =—=—— for x> 0.
X"

Xz:jl -'Xj = (Liwca{, ‘}‘imﬁ-wicv)
ol - L
)" xIT X
(7]
Joeds  fhe kit py
e = £ = e £ € =X .

J Ay -Ly)=x &

-} -2
XY= X 4c
-7
|
= X e sk € -3 ha
:j ( 2x* r {
|
" \LJ:: CX = =—
2%
f.* = L
‘(\.\If! \l'tci." LA "'.L"' .' s > wa s ‘\'{EJ fﬂ%f(: i O .r
’f‘( [ LRI . ¥ w NS ~l1'\ "I'{'i‘\"';.le '-':-'l'\f‘lil \ “al_. A f'f_}
Neo bl ok Ton 0 H vy o}, Wit Y
AL TAYTia UoedV't dow Moo ~.€~J G uvE r.-'-}cﬂ-i\JH.Cr- n

r [ \ . . : |
'}“»L Teviviivig (9w 3 SRR f-~-,-J Wk an weareet L~



2x+1
4.[17] Find an explicit solution of the initial value problem )’ =

. y(-2)=-1.
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5.[16] (a) When interest is compounded continuously , the amount .,I[r) of money in a savings account at time [

increases at a rate proportional to the amount currently in the account. Write a differential equation that models the
amount of money in such a savings account.

..di% = l:{,A (k. s a Ffo?or’ueulijxj cms{'a.\ct)

(b) The constant of proportionality in the model in part (a) is called the annual interest rate. If $5000 is initially
deposited in a savings account in which mterest is compounded continuously at an annual interest rate of 5%, find
the time needed for the mnitial deposit to double.
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6.]8] Do not attempt to solve the following differential equations on the given ntervals. Instead, consider the facts
known about each and state whether or not y, and y, are guaranteed to form a fundamental set of solutions in each

case. Give reasons for your answers,

(a) »,(x) and y,(x) are linearly independent solutions of ¥ +7y" =113+ xy=0 on (0,).
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(c) y(x) and y,(x) are linearly independent solutions of x*y" —xy"'+y=0o0n (0,%).
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7.[16] One solution of the differential equation .1“1_1'" +50"+4)

0is y(x)= X7 . Use reduction of order to
find a second linearly independent solution y, [\.) of this differential equation for x > 0. Verify that ) [ ) and
Vs [\) are linearly independent on (U. :0) :
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