Exam 1
Math 353

Summer Term I, 2014 Name:

Friday, May 30, 2014
Time Limit: 75 Minutes

So ,chOnS

This exam contains 6 pages (including this cover page) and 6 questions. The total number

of points on this exam is 72.

Your are allowed to use a calculator on this exam, though it is not really necessary. While
this is a closed book exam, you are allowed to use your one page review sheet, front and

back, written in your own handwriting.

Show all of your work (on the backs of pages, if necessary) and circle your answers, If
you do not completely solve a problem, explain what you do understand about it. If you
would like to guess about a problem, clearly say so. This will maximize your partial credit.

No collaboration on this exam is allowed. Good luck!

Grade Table (for teacher use only)

Question | Points | Score
1 12
2 12
3 12
4 12
5 12
6 12
Total: 72

1. (12 points) Find a second order differential equation, with specified initial conditions,
for which y(t) = ¢* + ¢ + 1 is the unique solution. There are many correct answers.

Yt = Q
4lo) = 1

(o) =1 (since y'(t) =2¢+1)
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2. (12 points) Consider the initial value problem
v =1 y(6) = 1/10.

(a} Does a unigue solution to this initial value problem, in a neighborhood of the initial
conditions, exist? Justify your answer by using the appropriate theorem from class.

,:'- - 2 !
Y £ty = é‘“ﬁ“ﬁéﬁ =D local ex,'_rlemewb

% - 2’8’ & Cdnuguns and um'cbue[defs

(b) Find the solution %(t) to this initial value problem.

gy — et Sipefatec

""""'"‘15"—1;’*@ — ~|0=L+C — c=-l6 =

g=Ale 7 (U= =%

(c) What is the interval of existence for the solution your found? That is, what is the
maximal interval on which your solution solves the given initial value problem?

—0a ¢ k<l
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3. (12 points) Find the general solutions to the following differential equations.

(a) ty — 2y = 818 ~> 8} - %%: 9;{;5

Trtogrelry fuckr - 74 2 €2 47—
t—-’l '"Zt % - gt
a;%( = 8
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(byy” — 4y +3y =7

-+ 3=0 A quﬁculal‘fo [bdfoﬂ 1§
(+-3)r-1) =D Vi) = %

c=1,3
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Wik = e 3\
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4. (12 points) Consider the nonhomogeneous differential equation

Y+ 6y + Oy = 1873,

(a) What is the general solution to the corresponding homogeneous equation (right hand

side equal to zero)? {\‘L -+ é -+ q =0

uld) = (et t)e

(b) Using the method of undetermined coefficients, find a particular solution to the
original nonhomogeneous equation.

gince €7 md #€7° ane homogeneous Solufions,
we Showld M

Yo = AEe " -
Vi) = A(2t-38) e° N Vi) =te /
v = A(2- 128 +92)E A
V' LY )+ Y = A-2€°F =18 D> A=9
(c¢) Find the solution with y(0) = 3 and %'(0) = —6.

"&(_‘(:) = ;; @:3‘3 ( o, +GE +c? tz)

y't = e73% (¢, +\8k -3¢, -3k - TTAY)
%(o):: C, =23 'Q,f—3’
'6.-'(0) = C,m3¢, =0 (& =3

ultl = €55(3+36+147 |
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5. (12 points) Consider the first order differential equation

(22% 4+ 52y) + (52° + 22 y)j—z = 0.

m> NS

(a) Find an integrating factor which makes the above differential equation exact. (Hint:
The integrating factor ig a function of z.) -
' ~ Ny
X) = —r—= -

- %

- —-iox ~ 4 xy
“53 ny/a(x)

— 2y —>(epnale) .. “"‘(’() 3

(Qx+5y) +(5x+;1%)% =0 Jo ereet
%\Q\S/Ja%

(b) Find the solution to the differential equation with y(0)
solution is fine.)

%(X% Sxy +'5}2”> =0 2
Xz+5-)<% -+ gl = conftait = 1
sine y=1 whenx=0. =P

fl

= 1. (An implicitly defined

ryr=1
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6. (12 points) Given that y(t) = e* is a solution to

(t—1)y" —ty' +y=0,
find the general two pa,rameter famlly of solutions to this differential equation.

Ty yle)= m, ,;vf: V('b) ‘(+‘\e.re., e pma cqnce./)

Then y'te) = € (viw V)
i) = ’et ( VL-H i QUiLE + +\"(H) ===>0W(9 wm
. S‘:m/a/{

(’t”')et(v”J-Zv') —tefy' =0
E-OV" + (£-2)v' =0 lLet w=v' Thon
-9 = @-tyw

) =€ vl = -k “’Czewt/




